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1.  

1.1  

É  

Â : 2.0V ~ 5.5V 

Â : -40°C ~ 85°C 

Â  24 MHz 

Â Toshiba TLCS-870/C1 

 

É  

Â 64 KB Flash 

Â 4 KB RAM 

 

É  

Â 170 uA/MHz @ 3.3V 

Â 1 uA @ 3.3VǍ ǍCPU

RAM  

 

É  

Â 16 MHz  

Â (PLL) 

Â Ǎ   

- 32 kHz  

          - 16 MHz  

 

É I/O  

Â 29 I/O  

Â 3 UARTǍ2 I2C 2 SIO 

 

É  

Â 16 16 32  

Â 32 32  

É /  

Â 8 16 Ǎ Ǎ

Ǎ PPG  

Â  

 

É  

Â 8 (EINT0~EINT7) 

 

É 12 ADC 

Â 7  

Â 1 ADC   

 

É  (LVD)  

Â 2.35V/2.65V/2.85V/3.15V/3.98V/4.2V/4.5V  

 

É (BROR) , 4  

Â 1.9V/2.25V/2.55V/2.75V  

 

É  

Â  

 

É  

Â LQFP 7x7 32  

Â QFN(5x5) 32  

 

É  

Â  

Â  

Â  
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1.2  

SQ7613 TLCS-870/C1 Ǎ Ǎ 38

Ǎ9 Ǎ  1 5 Ǎ 2 4 ̙ 

 

Ǎ Ǎ

Ǎ Ǎ ̙ 

 

64KB Flash̘ 4KB RAM̘ I/O ̘ ̘ Ǎ 12

ADC ̙ Ǎ Ǎ

̘ ̙ 

 
 

Instruction Prefetch

Instruction Buffer

Instruction Decode

Instruction Dispatch

Instruction I/F OCD I/F

On-Chip Debugger

Instruction Sequence

INT  I/ F

Interrupt Controller

Data  I/ F

Address Generation

Unit

Load Buffer

Store Buffer

Data Flow Control

Execution Unit Register File

 

1- 1  

 
 

  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ12 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

 SQ7613LQ032SETR SQ7613N5032SETR 

 

(IO ) 

32 
(29) 

32 
(29) 

 2.0~5.5V 2.0~5.5V 

 -40~85C -40~85C 

 8 8 

Flash  /

 
64K Bytes/10  64K Bytes/10  

RAM 4K Bytes 4K Bytes 

ADC 
12-bit x 7-CH 

(VDD, ) 

12-bit x 7-CH 

(VDD, ) 

 
: 8 

: 28 

: 8 

: 28 

 /  

 

16MHz 
+/ - 1% @   0~50C 
+/ - 1.5% @ -20~70C 
+/ -  3% @ -40~85C 

16MHz 
+/ - 1% @   0~50C 
+/ - 1.5% @ -20~70C 
+/ -  3% @ -40~85C 

 1~16MHz  1~16MHz  

BROR 4  4  

 
8  

(+/ - 3%)*2  

8  

(+/ - 3%)*2  

/  

 

16bit x 8 16bit x 8 

WDT,TBT WDT,TBT 

PWM/PPG 16bit x 8 16bit x 8 

 
UART x 3, 
SIO x 2, 
I2C x 2 

UART x 3, 
SIO x 2, 
I2C x 2 

   

 LQFP32 QFNP32 (5x5) 

 

Note 1:̣VDD̤ ADC VDD ;̣ ̤ ADC ̙ 

Note 2: SQ 8 LVDǍ ±3%, ̙ 

 
 



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ13 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

1.3  

32bit High Speed BUS

Flash 

Controller
4K RAM

MAC

3
2
 b

it
 L

o
w

 S
p
e

e
d
 B

U
S

GPIO

Controller

8x16-bit

TCA

3xUART

2xI2C

2xSIO

PNIC

Controller

64K Flash

Configurable

Peripheral

Network

Inter-Connection

(PNI)

GPIO0

GPIO1

GPIO2

GPIO3

GPIO4

GPIO5

Power Circuit
ADC

Controller

Power Fail 

Detection 

Controller

LVD

BROR

12bit ADC

BG BIAS

Regulator

WDT

System

Controller

Clock

Controller

System 

clock mux

Clock 

Warm 

up 

counter

LPIRC

PLL

HXTAL

LIRC

Low speed 

clock mux

Clock

Monitor

icache

OCD

870E Core

HIRC

CRC

DIC

 
 

1- 2 SQ7613   
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1.4 /  
  

LQFP32 (7x7) - SQ7613LQ032SETR/ QFN32 (5x5) - SQ7613N5032SETR 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

1- 3 LQFP-32  

 

1ǛSQ7613 4 Ǎ4 P3.4/DBG̘P4.2/RESET̘ VDD̘GND̙

, , ̙ 

 

2ǛSQ7613 4 OCDE , , , 

̙4 OCDE , (P3.4/DBG̘P4.2/RESET̘ VDD̘VSS)̙ IC

64KByte 9 ̙iMQ (MQ-Link) (Flash Writer) ̙ 

1

2

3

4

5

6

7

8

P4.5/HXIN/EINT5

P4.4/HXOUT/EINT4

9 1
0

1
1

P
1

.3
/A

IN
4

/E
IN

T3
/K

W
I 3

P
1

.2
/A

IN
5

/E
IN

T2
/K

W
I 2

P
1

.1
/A

IN
6

/E
IN

T1
/K

W
I 1

P3.4/DBG/EINT4/KWI 4

P
3

.5
/T

C
A
5

/E
IN

T5
/K

W
I 5

P
4

.7
/T

C
A
7

/D
V

O
/E

IN
T7

/K
W

I 7

P
2

.4
/T

C
A
4

/E
IN

T4
/K

W
I 4

1
6

1
5

1
4

1
3

1
2

24

23

22

21

20

19

18

17

2
8

2
7

2
6

2
5

3
2

3
1

3
0

2
9

P
3

.1
/E

IN
T1

/K
W

I 1

P4.3/EINT3

P4.2/RESET/EINT2

P
5

.1
/A

IN
1

0
/R

X
D
1

/T
X

D
1

/T
C

A
3

_
IN

P
5

.2
/A

IN
9

/T
X

D
1

/R
X

D
1

//
T

C
A
3

_
O

U
T

P0.2/SCK1/SCL1/TCA2/EINT2/KWI 2

P0.0/RXD0/TXD0/SI1/SDA1/TCA0/EINT0/KWI 0

P
1

.0
/A

IN
7

/E
IN

T0
/K

W
I 0

P
2

.1
/S

I1
/S

D
A
1

/T
C

A
1

/E
IN

T1
/K

W
I 1

P3.6/RXD0/TXD0/TCA3

P
5

.3
/A

IN
8

/V
R

E
F_

A
D

C

P
2

.2
/S

C
K1

/S
C

L1
/T

C
A
2

/E
IN

T2
/K

W
I 2

P3.7/TXD0/RXD0/TCA7/EINT7/KWI 7

P0.6/SCK0/SCL0/TCA6/EINT6/KWI 6

P0.5/TXD2/RXD2/SI0/SDA0/SCL0/TCA5/EINT5/KWI 5

P0.4/RXD2/TXD2/SO0/SDA0/TCA4/EINT4/KWI 4

P
2

.0
/S

O
1

/T
C

A
0

/E
IN

T0
/K

W
I 0

P
3

.3
/S

C
L0

/E
IN

T3
/K

W
I 3

P
3

.2
/S

D
A
0

/E
IN

T2
/K

W
I 2

P0.1/TXD0/RXD0/SO1/TCA1/EINT1/KWI 1
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3ǛTCAx Timer Input/output Ǎ P5.1/TCA3_IN Timer Input ǍP5.2/TCA3_OUT Timer output

̙ 

4ǛUART Ǎ P0.0 RXD0Ǎ P0.1 TXD0̙ :  

 
 
 
 
 
          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5ǛI/O ̘ Ǜ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

UART0 TXD0/RXD0 
P0.0/RXD0/TXD0 
P0.1/TXD0/RXD0 

P3.6/RXD0/TXD0 
P3.7/TXD0/RXD0 

UART1 TXD1/RXD1 
P5.1/RXD1/TXD1 
P5.2/TXD1/RXD1 

 

UART2 TXD2/RXD2 
P0.4/RXD2/TXD2 
P0.5/TXD2/RXD2 

 

I2C0 SCL0/SDA0 
P0.6/SCL0 
P0.5/SDA0 

P0.5/SCL0 
P0.4/SDA0 

P3.3/SCL0 
P3.2/SDA0 

I2C1 SCL1/SDA1 
P0.2/SCL1 
P0.0/SDA1 

P2.2/SCL1 
P2.1/SDA1 

 

SIO0 SCK0/ SI0/ SO0 
P0.6/SCK0 
P0.5/SI0 
P0.4/SO0 

 

SIO1 SCK1/SI1 / SO1 
P0.2/SCLK1 
P0.0/SI1 
P0.1/SO1 

P2.2/SCLK1 
P2.1/SI1 
P2.0/SO1 

 
/  

Key-on Wakeup External Interrupt 

P0.0 P1.0 P2.0 -  KWI 0 EINT0 

P0.1 P1.1 P2.1 P3.1  KWI 1 EINT1 

P0.2 P1.2 P2.2 P3.2  KWI 2 EINT2 

- P1.3 - 
P3.3 
P3.6 

 KWI 3 EINT3 

P0.4 - P2.4 P3.4  KWI 4 EINT4 

P0.5 - - P3.5  KWI 5 EINT5 

P0.6 - - - - KWI 6 EINT6 

- - - P3.7 P4.7 KWI 7 EINT7 

    P4.2  EINT2 

    P4.3  EINT3 

    P4.4  EINT4 

    P4.5  EINT5 



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ16 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

 

32  

 
/  I/O   

1 P3.4/ DBG/EINT4/KWI 4 
I/O  

(Type A) 

P3.4 I/O Ǎ

̙ 

EINT4 KWI 4̘ DBG

P3.4 ̙ 

2 P4.2/RESET/EINT2 
I/O  

(Type A) 

P4.2 I/O Ǎ

̙ 

RESET̘ EINT2 P4.2 Ǎ (low -

active)̙  

3 P4.3/EINT3 
I/O  

(Type A) 

P4.3 I/O Ǎ

̙ 

EINT3 P4.3 ̙ 

4 P4.4/HXOUT/EINT4 
I/O  

(Type B) 

P4.4 I/O Ǎ

̙ 

 HXOUT̘ EINT4 P4.4

̙ 

5 P4.5/HXIN/EINT5 
I/O  

(Type B) 

P4.5 I/O Ǎ

̙ 

 HXIN̘ EINT5 P4.5

̙ 

6 REG 
- 

(Type  C) 

- 

ǛREG pin  

7 VSS   

8 VDD  VDD  

9 P3.3/SCL0/EINT3/ KWI3 
I/O  

(TypeA) 

P3.3 I/O Ǎ

̙ 

I2C SCL0̘ EINT3 KWI 3 P3.3

̙ 

10 P3.2/SDA0/EINT2/ KWI2 
I/O  

(Type A) 

P3.2 I/O Ǎ

̙ 

I2C SDA0̘ EINT2 KWI 2 P3.2

̙ 

11 P3.1/EINT1/ KWI1 
I/O  

(Type A) 

P3.1 I/O Ǎ

̙ 

EINT1 KWI 1 P3.1 ̙ 

12 
P4.7/TCA7 /DVO/EINT7/ 
KWI7 

I/O  

(Type A) 

P4.7 I/O Ǎ

̙ 

16 TCA7̘ DVO DVO̘

EINT7 KWI 7 P4.7 ̙ 
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32  

 

 

/  
I/O   

13 
P2.4/SCL0/TCA4/EINT4/ 
KWI4 

I/O  

(Type A) 

P2.4 I/O Ǎ

̙ 

I2C SCL0̘ 16 TCA4̘ EINT4

KWI 4 P2.4 ̙ 

14 
P2.2/SCK1/SCL1/TCA2/EINT
2/ KWI2 

I/O  

(Type A) 

P2.2 I/O Ǎ

̙ 

SIO SCK1̘ I2C SCL1̘ 16 TCA2̘ EINT2

KWI 2 P2.2 ̙ 

15 
P2.1/SI1/SDA1/TCA1/EINT1
/ KWI1 

I/O  

(Type A) 

P2.1 I/O Ǎ

̙ 

SIO SI1̘ I2C SDA1̘ 16 TCA1̘

EINT1 KWI 1 P2.1 ̙ 

16 
P2.0/SO1/TCA0/EINT0/ 
KWI0 

I/O  

(Type A) 

P2.0 I/O Ǎ

̙ 

SIO SO1̘ 16 TCA0̘ EINT0

KWI 0 P2.0 ̙ 

17 
P3.7/TXD0/RXD0/TCA7/EIN
T7/ KWI7 

I/O  

(Type A) 

P3.7 I/O Ǎ

̙ 

UART TXD0/RXD0̘ 16 TCA7̘ EINT7

KWI 7 P3.7 ̙ 

18 P3.6/RXD0/TXD0/TCA3 
I/O  

(Type A) 

P3.6 I/O Ǎ

̙ 

UART RXD0/TXD0̘ 16 TCA3 P3.6 ̙ 

19 
P0.6/SCK0/SCL0/TCA6/EINT
6/ KWI6 

I/O  

(Type A) 

P0.6 I/O Ǎ

̙ 

SIO SCK0̘ I2C SCL0̘ 16 TCA6̘ EINT6

KWI 6 0.6 ̙ 

20 
P0.5/TXD2/RXD2/SI0/SDA0/
SCL0/TCA5/EINT5/ KWI5 

I/O  

(Type A) 

P0.5 I/O Ǎ

̙ 

UART TXD2/RXD2̘ SIO SI0̘ I2C SDA0̘ 16

TCA5̘ EINT5 KWI 5 P0.5  ̙

21 
P0.4/RXD2/TXD2/SO0/SDA
0/TCA4/EINT4/ KWI4 

I/O  

(Type A) 

P0.4 I/O Ǎ

̙ 

UART RXD2/TXD2̘ SIO SO0̘ I2C SDA0̘ 16

TCA4̘ EINT4 KWI 4 P0.4  ̙

22 
P0.1/TXD0/RXD0/SO1/TCA
1/ EINT1/ KWI1 

I/O  

(Type A) 

P0.1 I/O Ǎ

̙ 

UART TXD0/RXD0̘ SIO SO1̘ 16 TCA1̘

EINT1 KWI 1 P0.1 ̙ 
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SQ7613 Ǎ Ǎ Ǜ 

 

32  

 
/  I/O   

23 
P0.0/RXD0/TXD0/SI1/SDA1/
TCA0/EINT0/ KWI0  

I/O  

(Type A) 

P0.0 I/O Ǎ

̙ 

UART RXD0/TXD0̘ SIO SI1̘ I2C SDA1̘ 16

TCA0̘ EINT0 KWI 0 P0.0

̙ 

24 
P0.2/ SCK1/SCL1/TCA2/ 
EINT2/ KWI2  

I/O  

(Type A) 

P0.2 I/O Ǎ

̙ 

SIO SCK1̘ I2C SCL1̘ 16 TCA2̘

EINT2 KWI 2 P0.2 ̙ 

25 P1.3/AIN4/EINT3/ KWI3  
I/O  

(Type D) 

P1.3 I/O Ǎ

̙ 

ADC AIN4̘ EINT3 KWI 3 P1.3

̙ 

26 P1.2/AIN5/EINT2/ KWI2 
I/O  

(Type D) 

P1.2 I/O Ǎ

̙ 

ADC AIN5̘ EINT2 KWI 2 P1.2

̙ 

27 P1.1/AIN6/EINT1/ KWI1 
I/O  

(Type D) 

P1.1 I/O Ǎ

̙ 

ADC AIN6̘ EINT1 KWI 1 P1.1

̙ 

28 P1.0/AIN7/EINT0/ KWI0 
I/O  

(Type D) 

P1.0 I/O Ǎ

̙ 

ADC AIN7̘ EINT0 KWI 0 P1.0

̙ 

29 P5.3/AIN8/VREF_ ADC 
I/O  

(Type D) 

P5.3 I/O Ǎ

̙ 

ADC AIN8̘ADC  VREF_ADC  P5.3

̙ 

30 
P5.2/AIN9/TXD1/RXD1/TCA
3_OUT 

I/O  

(Type D) 

P5.2 I/O Ǎ

̙ 

ADC AIN9̘UART TXD1/RXD1̘ 16 TCA3_OUT

P5.2 ̙ 

31 
P5.1/AIN10/RXD1/TXD1/TC
A3_IN 

I/O  

(Type D) 

P5.1 I/O Ǎ

̙ 

ADC AIN10̘UART RXD1/TXD1̘ 16 TCA3_IN

P5.1 ̙ 

32 P3.5/ TCA5/EINT5/ KWI5 
I/O  

(Type A) 

P3.5 I/O Ǎ

̙ 

16 / TCA5̘ EINT5

KWI 5 P3.5 ̙ 



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ19 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

1. ADC  

 

SQ7613

 

1- 4 SQ7613 ( ADC ) 

 

 

2.  

SQ7613

 
 

1- 5 SQ7613 ( ) 
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3. (power decoupling)  

 

VDD

VSS

REG

10uF

Power 

Jack

SQ7613 
//

0.1uF

1uF

0.1uF

Power Decoupling Cap

 

1- 6 SQ7613 ( -POWER DECOUPLING) 

                  

Ǜ IC (VDD) 0.1uF, IC  

 

 

4. Ǜ 

 

RESET

100pF

SQ7613 

1uF

DBG

VDD

10KÝ 

 
 

1- 7 SQ7613 ( ) 
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1.5 I/O  

 

  

I/O  I/O   

Type A  GPIO( ADC )  

DBG  

RESET  

Pull-up resistor  

Pull-down resistor  

 

PxDO  

PxDI  

PxOE  

PxFC1  

PxFC2  

PxPU  

PxPD  

Px.x 
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I/O  

(Circuit Type) 
I/O   

Type B  

 

PxDO  

PxDI  

PxOE  

PxFC1  

PxFC2

 

PxPU  

PxPD  

P4.4/H XOUT 

P4.4 HXOUT 

P4.5/ HXIN 

P4.5 HXIN 
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I/O  

(Circuit Type) 
I/O   

Type C  
REG  

Type D  GPIO( ADC 

) 

VDD  

Internal Circuit  

REG pin 

Pull-up resistor  

Pull-down resistor  

 

PxDO  

PxDI  

PxOE  

PxFC1  

PxFC2  

PxPU  

PxPD  
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2.  

 

2.1  

 

̙ Ǎ Ǎ 

̘ ̙ Ǎ  

̙ 

 

 
  

   (VSS = 0V) 

     

 VDD  -0.3 to 6.0 V 

 VIN  -0.3 to VDD+0.3 V 

  I/O  100 mA 

 TSTG  -50 to 125 °C 
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2.2  

/ ̙ Ǎ ̣

25ʕ VDD=3.3V̤ ̙ 

 
 

2.2.1  

 

       

 VDD  2.0 3.3 5.5 V 

 VDDA  2.0 3.3 5.5 V 

( ) VRST  1.89  1.95 2.01  V 

 Ta  -40 25 85 °C 

  Ǜ BROR  

 

 

2.2.2  

1Ǜ 2.5ms(16MHz, 25ʕ)̙ 

2Ǜ VDD= 5V ±10%( 4.5~5.5V) ̙ 

 3Ǜ (fPLL) PLL (16MHz fXIN fLPIRC)Ǎ +/ - 1%̙ 

  

       

 

( 1) 
fXIN  1  16 MHz 

 

 fLIRC TA = 25ʕ -25% 32 + 25% kHz 

 fLPIRC 

TA = 25ʕ - 1% 1 + 1% 

MHz 
TA = 0~ 50ʕ ( 2) - 1% 1 + 1% 

TA = -20~ 70ʕ ( 2) - 1.5% 1 + 1.5% 

TA = -40~ 85ʕ - 3% 1 + 3% 

 fHIRC 

TA = 25ʕ - 1% 16 + 1% 

MHz 
TA = 0~ 50ʕ ( 2) - 1% 16 + 1% 

TA = -20~ 70ʕ ( 2) - 1.5% 16 + 1.5% 

TA = -40~ 85ʕ - 3% 16 + 3% 

 fPLL TA = 25ʕ ( 3) 24 ( 3) MHz 
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2.2.3  I/O  

 

VDD=3.3V ,Ta=-40~85ʕ 

       

 VIL  0  0.25 VDD V 

 VIH  0.75 VDD  VDD V 

 VOL_050 IOL=5 mA   0.4 V 

 VOH_015 IOH=1.5 mA VDD-0.4   V 

 IOL 
0.1xVDD 2.5 6.7  mA 

0.3xVDD 7 15  mA 

 IOH 
0.9xVDD 1 2.4 - mA 

0.7xVDD 3 5.8  mA 

 RPULLUP  10 20 40 kÝ 

 RPULLDN  10 20 40 kÝ 

 

 

VDD=5V ,Ta=-40~85ʕ 

       

 VIL  0  0.25 VDD V 

 VIH  0.75 VDD  VDD V 

 VOL_100 IOL=10 mA   0.6 V 

 VOH_035 IOH= 3.5 mA VDD-0.6   V 

 IOL 
0.1xVDD 6 13.5  mA 

0.3xVDD 15 31  mA 

 IOH 
0.9xVDD 2.5 4.8 - mA 

0.7xVDD 6.5 12  mA 

 RPULLUP  10 20 40 kÝ 

 RPULLDN  10 20 40 kÝ 

 
  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ27 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

2.3 (DC)  

 

 

 

Operating @ 3.3V, Ta=-40~85ʕ 

       

 

( LIRC Ǎ Flash ) 

IDD_N0 

LPIRC PLL ,  

24MHz, 

fLPIRC=1MHz,fsysclk=24MHz 

(PLL) 

- 5.5 8.5 mA 

IDD_N1 

(HIRC)  , 

fHXIN=0MHz,fsysclk=16 MHz 

(HIRC) 

- 2.7 4.2 mA 

IDD_N2 

LIRC  

, LIRC , 

fsysclk=32KHz 

- 0.7  1.1 mA 

IDD_N3 
(HXTAL)  

fsysclk=16MHz  

(HXTAL) 

- 3.8 5.7 mA 

 

(LIRC ǍCPU

) 

IDD_SL0 

LPIRC PLL , 

24MHz, 

fLPIRC=1MHz,fsysclk=24MHz 

(PLL) 

- 2.7 4.1 mA 

IDD_SL1 

(HIRC)  , 

fHXIN=0MHz,HIRC 16 MHz  

(HIRC) 

- 1.3 2.1 mA 

IDD_SL2 
LIRC  

 fsysclk=32KHz 
- 0.7 1.1 mA 

IDD_SL3 
(HXTAL)  

fsysclk=16MHz  
(HXTAL) 

- 2.0 3.1 mA 

 

(LIRC ǍCPU RAM

) 

IDD_DS0   1.0 - uA 

Operating @ 3.3V, Ta=25ʕ 

       

 

(LIRC ǍCPU RAM

) 

IDD_DS0  0.8 1.0 - uA 
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Operating @ 5V,Ta=-40~85ʕ 

       

 

( LIRC Ǎ Flash ) 

IDD_N0 

LPIRC PLL ,  

24MHz, 

fLPIRC=1MHz,fsysclk=24MHz 

(PLL) 

- 5.5 8.5 mA 

IDD_N1 

(HIRC)  , 

fHXIN=0MHz,fsysclk=16 MHz 

(HIRC) 

- 2.7 4.2 mA 

IDD_N2 

LIRC  

, LIRC , 

fsysclk=32KHz 

- 0.8 1.2 mA 

IDD_N3 
(HXTAL)  

fsysclk=16MHz  

(HXTAL) 

- 3.8 5.7 mA 

 

(LIRC ǍCPU

) 

IDD_SL0 

LPIRC PLL , 

24MHz, 

fLPIRC=1MHz,fsysclk=24MHz 

(PLL) 

- 2.7 4.1 mA 

IDD_SL1 

(HIRC)  , 

fHXIN=0MHz,HIRC 16 MHz  

(HIRC) 

- 1.3 2.1 mA 

IDD_SL2 
LIRC  

 fsysclk=32KHz 
- 0.8 1.2 mA 

IDD_SL3 
(HXTAL)  

fsysclk=16MHz  
(HXTAL) 

- 2.0 3.1 mA 

 

(LIRC ǍCPU RAM

) 

IDD_DS0  - 1.1 - uA 

Operating @ 5V,Ta=25ʕ 

       

 

(LIRC ǍCPU RAM

) 

IDD_DS0  0.9 1.1 - uA 
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2.4  

Ta=-40~85ʕ 

      

tPPW 
 

Power-on reset minimum pulse width  
1 - - ms 

tPWUP 
CPU ready ( ) 

Warming-up time after a reset is clear and CPU ready 
- 4 - ms 

tVDD 
 

Power supply rise time 
0.5 - 5 ms 

  : tPWUP BOOTROM code ǜ BOOTROM code 50ms̙ 

 

0.2V

tPPWtVDD

tPWUP

Warm-up counter start

Supply voltage (VDD)

 

Power-on reset signal 

Warm-up counter 

clock

CPU and peripheral 

circuit reset signal

Operating voltage

(Note)

 

 

 

 

NoteǛ Ǎ 0.2V Ǎ IC ̙ 

 

 

 

 

 

 

 

 

 

 

2- 1  
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2.5 BROR  

Ta=-40~85ʕ 

       

BROR detected 

voltage 

VBRORON1 
,BRORCFG=00 

1.84  1.90 1.96  V 

VBROROFF1 1.89  1.95 2.01  V 

VBRORON2 
,BRORCFG=01 

2.18  2.25 2.32  V 

VBROROFF2 2.23  2.30 2.37  V 

VBRORON3 
,BRORCFG=10 

2.47  2.55 2.63  V 

VBROROFF3 2.52  2.60 2.68  V 

VBRORON4 
,BRORCFG=11 

2.67  2.75 2.83  V 

VBROROFF4 2.72 2.80 2.88 V 

 
 

Supply voltage   (VDD)

BROR voltage 

detection reset signal

Operating voltage 

Level of detected 

voltage

 
2- 2 BROR  

 

NoteǛ BROR Ǎ ̙ 
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2.6 LVD  

Ta=-40~85ʕ 

       

LVD  

VLVD1 Falling Mode, , LVDCFG=000 (Note) 1.94 2.00 2.06  V 

VLVD2 Falling Mode, , LVDCFG=001 2.28  2.35 2.42  V 

VLVD3 Falling Mode, , LVDCFG=010 2.57  2.65 2.73  V 

VLVD4 Falling Mode, , LVDCFG=011 2.76  2.85 2.94  V 

VLVD5 Falling Mode, , LVDCFG=100 3.06  3.15 3.24  V 

VLVD6 Falling Mode, , LVDCFG=101 3.86 3.98 4.1 V 

VLVD7 Falling Mode, , LVDCFG=110 4.07  4.20 4.33  V 

VLVD8 Falling Mode, , LVDCFG=111 4.37 4.50 4.64 V 

 
 

      

tVLTON Voltage detecting detection response time  - 1 10 ôus 

 
 

Supply voltage   (VDD)

Signal to request the 

Voltage detection  interrupt

Operating voltage 

tVLTON

1.94V  (Note)

Level of detected voltage

 
 

2- 3 LVD  

NoteǛ BROR 
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2.7 ADC  

 

 

ǛADC sample rate=  x  

24MHz, ADCCKDIV 0x02ǍADC Sample rate :  ὼ ςχςȢχςχὯίὴί 

 

  

VREF_ADC=VDD 

4.5V ʾ VDD ʾ 5.5V, TA= -45~85ʕ 

       

 RESADC   12  bits 

 fADC    470 KSPS 

(DNL) DNLADC    ±2.5 LSB 

(INL) INLADC    ±3.5 LSB 

 EGAIN    ±5 LSB 

 EOFFSET    ±4.5 LSB 

 VADC_RNG    VDD V 

VREF_ADC  VREF_ADC  VDD  V 

ǛVREF_ADC=VDDǍ 2~5.5V 

VREF_ADC=VDD 

2V ʾ VDD ʾ 5.5V, TA= -45~85ʕ 

       

 RESADC   12  bits 

 fADC    470 KSPS 

(DNL) DNLADC    ±4 LSB 

(INL) INLADC    ±5 LSB 

 EGAIN    ±6 LSB 

 EOFFSET    ±6 LSB 

 VADC_RNG    VDD V 

VREF_ADC  VREF_ADC  VDD  V 

ǛVREF_ADC=VDDǍ 2~5.5V 
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2.8 Flash  

 
 
 
 
 
 
 
 
 
 
 
 
 

  

   (VSS = 0V, 2.0V ʾ VDDʾ 5.5V, TOPR = -40 to 85°C) 

      

Flash   -- -- 100,000  

Flash  (per byte)  -- -- 7.5 ʈs 

Flash  

 chip erase -- -- 40 

ms  sector erase 

(1  = 512 ) 
-- -- 5 
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3. (CPU) 

SQ7613 870E  

 ̧ C  

-  9  

-   

-   

-  16 (ALU) /  

-   

 

 ̧  

-  2 8 16 (GPRs) 

-  2 8 8 GPRs 

-  2 8 16 GPRs 

-  16 (PC) 

-  16 (SP) 

-  7  (PSW) 

 

 ̧  

-  64 KB Flash 

-  4KB RAM 
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3.1  

    

A  A register  r,g  8-bit register  

W  W register  rr,  gg  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  

L  L register  (XX)  
Memory contents at the address 

specified by XX  

WA  WA register  (xx+1, XX)  
Two consecutive bytes from the memory 

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  ź  Exchange  

IX  IX register  +  Add  

IY  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  ^  Bitwise exclusive OR  

HF  Half carry flag  null  No operation  

SF  Sign flag  $  
Start address of instruction being 

executed  

VF  Overflow flag  (src)  Source memory  

/CF  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  

3- 1  
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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 

(Register)/effective address  

SWI  Software interrupt  

LDW  Load word (Memory)  TEST*  Bit test  

MUL  Multiply  XCH  Exchange  

NEG  Negate  XOR  Logical exclusive OR  

NOP  No operation  OR  Logical OR  

3- 2  

: (*)  
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3.2  

 

 

W A

B C

D E

H L

IX

IY

W A

B C

D E

H L

IX

IY

S

P

Bank0 Bank1
 

3- 1  

 
 
 

3.2.1 8  

 

2 Ǎ 8 8 Ǎ W̘A̘B̘C̘D̘E̘ H

L̙ 16 WA̘BC̘ DE HL̙ Ǎ

0̙ 

̙ 

 
 
 

A  

A Ǎ Ǎ ̙A PC

̙ 

Ǜ 

SET (0x56).A ǜA 0x0056 1 

LD A(PC+A) ǜ PC+A A  
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C  

ǍC Ǎ ̙ 

Ǜ 

DIV WA, C ǜC  

LD A,(HL+C) ǜC  

 
 

DE  

Ǎ 16 DE ̙ 

Ǜ 

LD A, (DE) ǜDE  

 

HL  

Ǎ 16 HL ̙ ǍHL

̙ 

Ǜ 

LD A, (HL) ǜHL  

LD A, (HL+0x52) ǜHL  

LD A,(HL+C) ǜHL  

 

3.2.2 16  

 

2 16 IX IY̙ ǍIX IY ̙

ǍIX IY ̙ IX IY 0̙ 

Ǜ 

LD A, (IX) ǜIX  

LD A(IY+0x52) ǜIY  

LD IX(0x3A) ǜIX  

 

Ǎ ̙ Ǎ ( ǛLD 

RBS,1)Ǎ ̙ Ǎ Ǎ RETI PSW

Ǎ ̙ 

 

Ǜ (BANK0 BANK1) ̙ 8 (W,A,B,C,D,E,H L) 16

(IX IY) ̙ 
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Ǜ BANK0Ǎ BANK1̙ 

 

PINTxxǛ LD RBS,1 ;Switches to the register bank BANK1 

 Interrupt processing   

 RETI  ;RETURN 
   (Makes a return automatically to 

BANK0 that was being used by the 
main task when the PSW is restored) 

 

 

3.2.3  

PSW 0x003F SFR ̙ PSW 6 : 

 

Jump Status Flag, JF 

Zero Flag, ZF 

Carry Flag, CF 

Half Carry Flag, HF 

Sign Flag, SF 

Overflow Flag, VF 

 

Ǎ ̙ ( óJJ cc ,aóóJRS cc,aó

) ̙ 

 
 

   

T  1  JF = 1  

F  0  JF = 0  

Z  Zero  ZF = 1  

NZ  Not zero  ZF = 0  

CS  Carry set  CF = 1  

CC  Carry clear  CF = 0  

VS  Overflow set  VF = 1  

VC  Overflow clear  VF = 0  

M  Minus  SF = 1  

P  Plus  SF = 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  (CF ^ ZF) = 1  

GT  Unsigned greater than  (CF ^ ZF) = 0  

SLT  Signed less than  (SF ^ VF) = 1  

SGE  Signed greater than or equal to  (SF ^ VF) = 0  

SLE  Signed less than or equal to  ZF ^ (SF ^ VF) = 1  

SGT Signed greater than  ZF ^ (SF ^ VF) = 0  

3- 3  
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3.2.4 (SP) 

SP 16 Ǎ ̙ PUSH̘

Ǎ SP 1̙ POP̘ Ǎ SP 1̙

̙ 

 

3.2.5 (PC) 

PC 16 Ǎ ̙ Ǎ

CPU Ǎ PC̙ CPU

̙ 
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3.3  

SQ7613 9 Ǎ Ǎ ̙ 

 

  

 7 

 2 

 1 

 1 

 2 

 1 

 1 

 2 

 1 

 18 

3- 4  

 

3.3.1  

(HL), (DE), (IX), (IY) 

 

16 HL̘DE̘IX IY ̙ 

ǛLD A,(HL) 

 
 
 

8 (HL+d), (IX+d), (IY+d) 

 

16 HL̘IX̘IY Ǎ 8 d Ǎ ̙ 

 

ǛLD A,(HL + 0x12) 

(HL + C) 

 

HL Ǎ C Ǎ ̙ 

ǛLD A, (HL + C) 

 

(+SP) 

 

SP Ǎ SP ̙ Ǎ

̙ 

Ǜ LD  A, (+SP) 
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(SP-) 

 

SP Ǎ ǍSP Ǎ ̙ 

ǛLD (SP-),A 

 

8 (SP+d) 

 

SP Ǎ 8 dǍ ̙ 

ǛLD WA, (SP + 0xD6) 

 

PC (PC+A) 

 

PC Ǎ A Ǎ Ǎ ̙ 

ǛLD A, (PC + A) 

3.3.2  

8 (x) 

 

8 xǍ 0x0000 0x00FF̙  

ǛLD  A, (0x87) 

 

16 (vw) 

 

16 vwǍ 0x0000 0xFFFF̙  

ǛLD A, (0x5678) 

 
 

3.3.3 (r rr) 

 

r rr ̙ 

ǛLD A, B 

 
 

3.3.4 (n mn) 

 

n mn ̙ 

ǛLD A, 0x53 
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3.3.5.  

 

PC 8  

 

PC Ǎ 8 dǍ ̙ JR

̙ 

ǛJR $ + 2 + 0x35 

 

PC 5  

 

PC Ǎ 8 dǍ ̙ JRS

̙ 

 

ǛJRS $ + 2 + 0x14 

 

 

3.3.6  

 

16 ̙ 

ǛJR 0x0F1A3 

 
 

3.3.7  

 

4 2 Ǎ 16 ( )̙ CALLV

̙ 

 
 

3.3.8  

 

 

 

Ǎ ̙ 

ǛSET   A.3 

 
 

 

 

Ǎ Ǎ (HL)̘ (DE)̘ (IX)̘ (IY)̘

(HL+d)̘ (IX+d)̘ (IY+d)̘ (HL+C)̘ (+SP)̘ (SP+d)̘ (PC+A)̘ (x) (vw) Ǎ ̙ 

ǛSET   (HL).1  
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3.3.9  

ǍA 3 Ǎ (HL)̘ (DE)̘ (IX)̘

(IY)̘ (HL + d)̘ (IX + d)̘ (IY + d)̘ (HL + C)̘ (+SP)̘ (SP + d)̘ (PC + A)̘ (x) (vw) Ǎ

̙ 

Ǜ SET   (HL).A 
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3.4   

Ǎ  

 

-  

-  

-  

-  

-  

-  

- (SWI) 

3.4.1  

Ǎ ̙ 

 

  

F Ǎ  

D Ǎ  

E Ǎ Ǎ  

 

F D  E  

 
 

3.4.2  

Ǎ ̙ 

 

  

F Ǎ  

D Ǎ  

E 
Ǎ Ǎ ̙

 

 

F D  E  
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3.4.3  

Ǎ ̙ 

 

  

F Ǎ  

D Ǎ  

M Ǎ  

E 
Ǎ Ǎ

 

 

F D  M  E  

 
 

3.4.4  

Ǎ ̙ 

 

  

F Ǎ  

D Ǎ  

M Ǎ  

E 
Ǎ Ǎ

̙  

 

F D  M  E  
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3.4.5  

Ǜ 

1 2 

    

 JP gg  

JP (src*) 
*src: DE, HL, IX, IY, IX+d, IY+d, SP+d, 
HL+d, HL+C, +SP, PC+A 

 JP mn  
JP (src*) 
*src: x, vw 

 

1) PC 8  

  JR T,$+2+d, etc. 

2) PC 5  

  JRS T, $+2+d, etc. 
 

  

 JP  0x0F1A3   

 

É 1 Ǜ 

Ǎ ̙ 

1  

  

F Ǎ  

D Ǎ  

E Ǎ Ǎ  

 

F D  E  

 
 

É 2 Ǜ 

Ǎ ̙ 

2  

  

F Ǎ  

D Ǎ  

E Ǎ  

E+1  

E+2  

 
 
 

 
 
 

F D  E  E+1  E+2  
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3.4.6  

Ǜ 

1 2 

    

 -  - 

 -  - 

 CALL  0x0F1A3   

 CALLV  0x9   

 
 

É 1  

Ǎ ̙ 

1  

  

F Ǎ  

D Ǎ  

E Ǎ Ǎ  

 

F D  E  

 
 
 

É 2  

Ǎ ̙ 

2  

  

F Ǎ  

D Ǎ  

E Ǎ  

E+1  

E+2  

 

F D  E  E+1  E+2  
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3.4.7 (SWI) 

Ǎ ̙ 

 

  

F Ǎ  

D Ǎ  

E 
Ǎ SWI Ǎ ̙

ǍPSW  

E+1 
̙ Ǎ

 

E+2  

E+3 SWI  

 

F  D  E  E+1  E+2  E+3  
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3.5  

Ǎ ǜ  

 

(ALU)  

/  

 

 

̘ ̘  

3.5.1  

    

Move 

8-bit register to register operation  ld r, g  1 

16-bit register to register operation  ld rr, gg  1 

8-bit immediate to register  ld r, n  1 

16-bit immediate to register  ld rr, mn  1 

16-bit SP register move operation  ld SP, SP+d  1 

16-bit SP register move operation  ld SP, SP-d  1 

Load 
8-bit memory to  register operation  ld r, (src*)  1 

16-bit memory to register  ld rr, (src*)  1 

Store 

8-bit register to memory  ld (dst*), r  1 

16-bit register to memory  ld (dst*), rr  1 

8-bit immediate to memory  ld (dst*), n  1 

16-bit immediate to memory  ld (dst*), mn  1 

Push 
16-bit register to memory stack  push rr  1 

8-bit PSW register to memory stack  push PSW  1 

Pop 
16-bit register from memory stack  pop rr  1 

8-bit PSW register from memory stack  pop PSW  1 

Exchange 

8-bit register to register  xch r,g  1 

16-bit register to register  xch rr,gg  1 

8-bit register to memory  xch r,(src*)  1 

16-bit register to memory  xch rr,(src*)  1 

Ǜsrc: x, vw, DE, HL, IX, IY, 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, HL+d, HL+C, SP- 

3- 5  
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3.5.2 (ALU)  

    

Compare 

8-bit register to an immediate value  cmp g,n  1  

16-bit register to an immediate value  cmp gg,mn  1  

8-bit register to another register  cmp r,g  1  

16-bit register to another register  cmp rr,gg  1  

8-bit register to memory content  cmp r,(src*)  1  

8-bit memory content to an immed iate value  cmp (src*),n  1  

16-bit register to a memory content  cmp rr,(src*)  1  

Add 

8-bit register to an immediate value  add g,n  1  

16-bit register to an immediate value  add gg,mn  1 

8-bit register to another register  add r,g  1 

16-bit register to another register  add rr,gg  1 

8-bit register to memory content  add r,(src*)  1 

8-bit memory content to an immediate value  add (srcdst*),n  1 

16-bit register to a memory content  add rr,(src*)  1 

Add with carry  

8-bit register to an immediate value  addc g,n  1  

16-bit register to an immediate value  addc gg,mn  1  

8-bit register to another register  addc r,g  1  

16-bit register to another register  addc rr,gg  1  

8-bit register to memory content  addc r,(src*)  1  

8-bit memory content to an immediate value  addc (srcdst*),n  1  

16-bit register to a memory content  addc rr,(src*)  1  

Substract 

8-bit register to an immediate value  sub g,n  1  

16-bit register to an immediate value  sub gg,mn  1  

8-bit register to another regi ster  sub r,g  1  

16-bit register to another register  sub rr,gg  1  

8-bit register to memory content  sub r,(src*)  1  

8-bit memory content to an immediate value  sub (src*),n  1  

16-bit register to a memory content  sub rr,(src*)  1  

Substract with borrow  

8-bit register to an immediate value  subb g,n  1  

16-bit register to an immediate value  subb gg,mn  1  

8-bit register to another register  subb r,g  1  
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16-bit register to another register  subb rr,gg  1  

8-bit register to memory conten t  subb r,(src*)  1  

8-bit memory content to an immediate value  subb (srcdst*),n  1  

16-bit register to a memory content  subb rr,(src*)  1  

bitwise logical AND  

8-bit register to an immediate value  and g,n  1  

16-bit register to an immediate value  and gg,mn  1  

8-bit register to another register  and r,g  1  

16-bit register to another register  and rr,gg  1 

8-bit register to memory content  and r,(src*)  1 

8-bit memory content to an immediate value  and (srcdst*),n  1 

16-bit register to a memory content  and rr,(src*)  1 

bitwise logical OR 

8-bit register to an immediate value  or g,n  1  

16-bit register to an immediate value  or gg,mn  1  

8-bit register to another register  or r,g  1  

16-bit register to another register  or rr,gg  1  

8-bit register to memory content  or r,(src*)  1  

8-bit memory content to an immediate value  or (srcdst*),n  1  

16-bit register to a memory content  or rr,(src*)  1  

bitwise logical 

exclusive-OR   

 8-bit register to an immediate value  xor g,n  1  

16-bit register to an immediate value  xor gg,mn  1  

8-bit register to another register  xor r,g  1  

16-bit register to another register  xor rr,gg  1  

8-bit register to memory content  xor r,(src*)  1  

8-bit memory content to an immediate val ue  xor (srcdst*),n  1  

16-bit register to a memory content  xor rr,(src*)  1  

Increment 

8-bit register operation  dec r  1  

16-bit register operation  dec rr  1  

8-bit memory operation  dec (srcdst*)  1  

Decrement 

8-bit register operation  dec r  1  

16-bit register operation  dec rr  1  

8-bit memory operation  dec (srcdst*)  1  
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Add with 8 -bit packed 

BCD number 
8-bit register operation  daa g  1  

Subtract with 8-bit 

packed BCD number 
8-bit register operation  das g  1  

Multiply  8-bit register operation  
mul 

mreg1*,mreg2*  
1  

Divide  8-bit register operation  div dreg1*, C  9  

Negate  16-bit register operation  neg CS, gg  1  

Ǜ src: x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A 

srcdst: x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A 

mreg1: W, B, D, H mreg2: A, C, E, L 

dreg1: WA, DE, HL 

3- 6 (ALU)  

 
 
 

 
 
 
 
 
 
 
 

  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ54 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

 

3.5.3 /  

    

Shift 

8-bit register, logical shift left by one  shlc g  1  

8-bit register, logical shift right by one  shrc g  1  

16-bit register, arithmetic shift left by one  shlca gg  1  

16-bit register, arithmetic shift right by one  shrca gg  1  

Rotate 

8-bit register, rotate left with carry flag  rolc g  1  

8-bit register, rotate right wi th carry flag  rorc g  1  

8-bit memory -to-memory, rotate left and 

concatenate 
rold A,(src*)  1  

8-bit memory -to-memory, rotate right and 

concatenate 
rord A,(src*)  1  

Swap  8-bit register, swap the high and low nibbles  swap g  1  

Ǜ 

src: x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A 

3- 7 /  
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3.5.4  

    

Bit set 

Set a bit of an 8-bit register using a 3-bit b field  set g.b  1  

Set a bit of a memory content using a 3-bit b 

filed 
set (src*).b  1  

set a bit of a memory content using the 

loworder 3 bits of A register  
set (src*).A  1  

Bit clear 

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 

filed 
clr (src*).b 1 

clear a bit of a memory content using the 

loworder 3 bits of A register  
clr (src*).A  1  

Bit complement 

complement a bit of an 8 -bit register using a 3bit 

b field  
cpl g.b  1  

complement a bit of a memory content using a 

3-bit b filed 
cpl (src*).b 1 

complement a bit of a memory content using 

the low -order 3 bits of A register 
cpl (src*).A 1 

Bit Test 

Test a bit of an 8-bit register using a 3-bit b field  test g.b  1  

Set a bit of a memory content using a 3-bit b 

filed 
test (src*).b  1  

set a bit of a memory content using the low 

order 3 bits of A register  
test (src*).A  1  

Load Carry flag 

Load the value of bit b of an 8-bit register into 

the Carry flag  
ld CF, g.b  1  

Load the value of bit b in a memory location into 

the Carry flag  
ld CF, (src*).b  1  

Load the value of a memory bit specified by the 

low -order 3 bits of register A into the Carry flag  
ld CF, (src*).b  1  

Store Carry flag 
Store CF flag into the value of bit b of an 8-bit 

register  
ld g.b,CF  1  
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Store CF flag into the value of bit b in a memory 

location  
ld (src*).b,CF  1  

Store CF flag into the value of a memory bit 

specified by the low-order 3 bits of register A  
ld (src*).b,A  1  

Exclusive-OR Carry flag 

operation  

Exclusive-OR the value of bit b of an 8-bit register 

with the Carry flag and place the result in the 

Carry flag  

xor CF, g.b  1  

Exclusive-OR the value of bit b in a memory 

location with the Carry flag and place the result 

in the Carry flag  

xor CF, (src*).b  1  

Exclusive-OR the value of a memory bit specified 

by the low -order 3 bits of register A with the 

Carry flag and place the result in the Carry flag  

xor CF, (src*).b  1  

Set Carry flag Set the Carry flag  set cf  1  

Clear Carry flag  Clear the Carry flag  clr cf  1  

Complement Carry 

flag 

Complement the Carry flag cpl cf  1  

Ǜ 

src: x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A 

3- 8  
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3.5.5  

    

Conditional jump  

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  

Relative jump with false sign flag  jr P,$+3+d  1  

Relative jump with true result of an exclusive-OR 

operation of Sign and Overflow flags  

jr SLT,$+3+d 1  

Relative jump with false result of an exclusive-OR 

operation of Sign and Overflow flags.  

jr SGE,$+3+d  1  

Relative jump with true Zero flag and true result 

of an exclusive-OR operation of Sign and 

Overflow flags  

jr SLE,$+3+d  1  

Relative jump with false Zero flag and false result 

of an exclusive-OR operation of Sign and 

Overflow flags  

jr SGT,$+3+d  1  

Relative jump with true Overflow flag  jr VS,$+3+d  1  

Relative jump with false Overflow flag  jr VC,$+3+d  1  

Unconditional Jump  

Jump with immediate addressing  JP mn  1  

Jump with  register addressing  JP gg  1  

Jump with direct addressing mode or register 

indirect addressing mode  

JP (src*)  3  

Ǜsrc: x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A 

3- 9  
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3.5.6 ǯ ǯ  

    

Subroutine call 

Vectored subroutine call  callv n  1  

Absolute subroutine call  call mn  1  

Subroutine call with register addressing mode  call gg  1  

Subroutine call with direct addressing mode or 

register indirect addressing mode  

call (src*)  3  

Return 

Return from a subroutine  ret  3  

Return from a maskable interrupt service routine  reti  3  

Return from a non -maskable interrupt service 

routine  

retn  3  

Software interrupt  Software interrupt instruction  swi  4  

NOP No operation  nop  1  

Ǜ 

src: x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A 

3- 10 ǯ ǯ  
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4.  

Ǎ ̙ 64KB

64KB ̙ 

 

0x0000

0xFFFF

Flash

64KB

PMCFG=0x00 PMCFG=0x05

ROM 6KB

SRAM 4KB

Flash

44KB

0xFFFF

0x0000

0x2000

0x5000

Reserved

0x3000

Reserved
0x1800

 

4- 1  

 

0x1000

0xFFFF

SFR

DMCFG=0x00 DMCFG= 0x40 DMCFG=0x50

Flash

0x0000 

|

0x7FFF

0x0000

0xFFFF

SRAM 4KB

0xFFFF

0x0000

SRAM 4KB

Reserved

0x0000 SFR

SRAM 4KB

Reserved

0x8000

SFR

0x1000

Reserved

0x8000

Flash

0x8000 

|

0xFFFF

0x1000
0x20000x2000 0x2000

 

4- 2  
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4.1  

SQ7613 Ǎ 64 Ǎ 3 Ǜ 

-  

-  

-  

 
 

    

 

0x0008 SYSCR0  0 

0x0009  

0x000A PMR    

0x000B RSTFLG Reset  

0x000C 
|  

0x000F 
 

 

0x0010 
|  

0x001F 
 

0x0020 CLKCR0  0  

0x0021 CLKCR1  1  

0x0022  

0x0023 CLKCR3  3  

0x0024 PLLCR0  PLL 0  

0x0025 
 

0x0026 

0x0027 FCKDIV  Flash   

0x0028 WDCTR   

0x0029 WDCDR   

0x002A WDCNT  8   

0x002B WDST   

0x002C 
 

0x002D 

0x002E TBTCR    

0x002F DVOCR   

0x0030 CMSR    

0x0031 LVDCR   

0x0032 
 

0x0033 
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0x0034 PONCR   

0x0035 CMCR   

0x0036 
|  

0x0037 
 

0x0038 PMCFG   

0x0039 DMCFG    

0x003A MIFR   

0x003B 
|  

0x003E 
 

0x003F PSW   

4- 1  
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4.1.1  

̙ 

   

0x0008 SYSCR0 0 

0x000A PMR  

0X000B RSTFLG Reset  

 

 

    0(SYSCR0) 

SYSCR0 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 

1Ǜ 0  

2Ǜ ̙ 

3Ǜ Ǎ reserve 0 

 

XRSTDIS  
0Ǜ  

1Ǜ  

OCDDIS OCD  
0ǛOCD  

1ǛOCD  

ROMST ROM  
0ǛROM CRC  

1ǛROM CRC  
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   (PMR) 

̙ 

PMR  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 

Ǜ 0-2 ̙ 

 

LDOON LDO  
0Ǜ LDO  

1Ǜ LDO  

DSM  
0Ǜ Sleep  

1Ǜ Sleep  

PMODE [2:0]  
000Ǜ   

Ǜ  

 

Reset (RSTFLG) 

RSTFLG 7 6 5 4 3 2 1 0 

 CLR Reserved BLMP WDTF Reserved EXBRORF 

/  W R R R R R R R 

 0 0 0 0 1 0 0 1 

 
 

CLR RSTFLG 

0Ǜ  

1Ǜ  

( 1 , write 1 clear ) 

BLMF Bootloader  
1Ǜ bootloader  

0Ǜ bootloader  

WDTF Watch dog  
1Ǜ Watch dog  

0Ǜ Watch dog  

EXBRORF 
BROR

 

1Ǜ BROR  

0Ǜ BROR  
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( UID) 

UID 7 6 5 4 3 2 1 0 

 UIDn 

/  R/W 

 *  *  *  *  *  *  *  *  

 

1Ǜ (device identification number)̙ ̙ 

2Ǜ UID 16 bytesǍ FCMD Ǎ ̙ 

( http://www.imqtech.com/tech/technicaldocuments/samplecode  ) 
 

 
  

http://www.imqtech.com/tech/technicaldocuments/samplecode
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4.1.2  

Ǜ 

-  

- (WDT) 

- (TBT) 

- (DVO) 

̙ 

 

Ǜ 

- PMCFG 

- DMCFG 

- MIFR  

- PSW 

̙ 

 

   

0x0038 PMCFG  

0x0039 DMCFG  

0x003A MIFR  

0x003F PSW  

 
 

    (PMCFG) 

PMCFG  7 6 5 4 3 2 1 0 

 PMCFG[7:0] 

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

 0 0 0 0 0 0 0 0 

1Ǜ  

2Ǜ Ǎ reserve 0 

 

PMCFG  

PMCFG=0x00: RAM,ROM  

 

PMCFG=0x05: RAM,ROM , 

RAM 0x2000 , ROM 0x0000
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    (DMCFG) 

DMCFG 7 6 5 4 3 2 1 0 

 DMCFG[7:0] 

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

 0 0 0 0 0 0 0 0 

1Ǜ  

2Ǜ Ǎ reserve 0 

 

DMCFG  

DMCFG=0x00: Flash ROM (data 

area) 
 

DMCFG=0x40: Flash 0x0000-0x7FFF 0x8000-

0xFFFF , ROM (data area) 

 

DMCFG=0x50: Flash 0x8000-0xFFFF 0x8000-

0xFFFF , ROM (data area) 
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    (MIFR) 

MIFR  7 6 5 4 3 2 1 0 

 reserved IMF 

/  R R/W  

 0  0  

1Ǜ  

2Ǜ Ǎ reserve 0 

 

IMF  
(EI) ǜ

(DI)  

 
 

    (PSW) 

PSW  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  *  

 

1Ǜ  

2Ǜ 0 IMF Ǎ ̙ 0x003A ̙ 
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PSW 7 Ǎ CPU ̙RBS HF

(Conditional Code,CC)Ǎ òJR cc, aóòJRS cc, aóǍ ̙ 

 

   

T  1  JF = 1  

F  0  JF = 0  

Z  Zero  ZF = 1  

NZ  Not zero  ZF = 0  

CS  Carry set  CF = 1  

CC  Carry clear  CF = 0  

VS  Overflow set  VF = 1  

VC  Overflow clear  VF = 0  

M  Minus  SF = 1  

P  Plus  SF = 0  

EQ  Equal  ZF = 1  

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  (CF ^ ZF) = 1  

GT  Unsigned greater than   (CF ^ ZF)  = 0  

SLT  Signed less than  (SF ^ VF) = 1  

SGE  Signed greater than or equal to   (SF ^ VF) = 0  

SLE  Signed less than or equal to  ZF ^ (SF ^ VF) = 1  

SGT  Signed greater than  ZF ^ (SF ^ VF) = 0  

4- 2  
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4.2  

0x0030 0x0FFF̙ Ǎ ̙ 

 

̙ 

 

4.2.1 1 

976 Ǎ 870C1

ǜ Ǎ ̙870C1 APB Ǜ 

 

Flash  

- 8 16  

- 3 UART 

- 2 I2C  

- 2 SIO  

- 8 Key-on wakeup  

- 8  

- 28  

- I/O  

̙ 
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 3 2 1 0  

0x0040 FADDR1 FADDR0 FCR1 FCR0 
Flash  0x0044   FDATA1 FDATA0 

0x0048 
|  
0x0067 

 

0x0068 TA3CR TA2CR TA1CR TA0CR 

8 16

 

0x006C TA7CR TA6CR TA5CR TA4CR 

0x0070 TA3MOD TA2MOD TA1MOD TA0MOD 

0x0074 TA7MOD TA6MOD TA5MOD TA4MOD 

0x0078 TA3SR TA2SR TA1SR TA0SR 

0x007C TA7SR TA6SR TA5SR TA4SR 

0x0080 TA0DRBH TA0DRBL TA0DRAH TA0DRAL 

0x0084 TA1DRBH TA1DRBL TA1DRAH TA1DRAL 

0x0088 TA2DRBH TA2DRBL TA2DRAH TA2DRAL 

0x008C TA3DRBH TA3DRBL TA3DRAH TA3DRAL 

0x0090 TA4DRBH TA4DRBL TA4DRAH TA4DRAL 

0x0094 TA5DRBH TA5DRBL TA5DRAH TA5DRAL 

0x0098 TA6DRBH TA6DRBL TA6DRAH TA6DRAL 

0x009C TA7DRBH TA7DRBL TA7DRAH TA7DRAL 

0x00A0 UART0SR UART0DR UART0CR2 UART0CR1 

3 UART 

0x00A4 UART1CR2 UART1CR1 TD0BUF RD0BUF 

0x00A8 TD1BUF RD1BUF UART1SR UART1DR 

0x00AC UART2SR UART2DR UART2CR2 UART2CR1 

0x00B0  TD2BUF RD2BUF 

0x00B4  

0x00B8 I2C0AR SBI0SR SBI0CR2 SBI0CR1 

2 I2C 

0x00BC SBI1SR SBI1CR2 SBI1CR1 SBI0DBR 

0x00C0  SBI1DBR I2C1AR 

0x00C4 
 

0x00C8 

0x00CC  

0x00D0  SIO0BUF  SIO0SR  SIO0CR2 SIO0CR1  

2  

SIO 

0x00D4  SIO1BUF  SIO1SR  SIO1CR2  SIO1CR1  

0x00D8  
 

0x00DC  

0x00E0 P3DO P2DO P1DO P0DO 

GPIO DO 
0x00E4  P5DO P4DO 

0x00E8 
 

0x00EC 

0x00F0 P3DI P2DI P1DI P0DI 

GPIO DI 
0x00F4  P5DI P4DI 

0x00F8 
 

0x00FC 

0x0100  P3OE  P2OE  P1OE  P0OE  

GPIO OE 
0x0104   P5OE  P4OE  

0x0108  
 

0x010C 

0x0110  P3PU  P2PU  P1PU  P0PU  GPIO PU 
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 3 2 1 0  

0x0114   P5PU  P4PU  

0x0118  
 

0x011C 

0x0120  P3PD  P2PD  P1PD  P0PD  

GPIO PD 
0x0124   P5PD  P4PD  

0x0128  
 

0x012C 

0x0130  P3DSEL  P2DSEL  P1DSEL  P0DSEL  

GPIO DSEL 
0x0134   P5DSEL  P4DSEL  

0x0138  
 

0x013C 

0x0140  P3FC1  P2FC1  P1FC1  P0FC1  

GPIO FC1 
0x0144   P5FC1  P4FC1  

0x0148  
 

0x014C 

0x0150 P3FC2 P2FC2 P1FC2 P0FC2 

GPIO FC2 
0x0154  P5FC2 P4FC2 

0x0158 
 

0x015C 

0x0160 FSELR3 FSELR2 FSELR1 FSELR0 

 
0x0164  FSELR5 FSELR4 

0x0168  

0x016C PCSELR3 PCSELR2 PCSELR1 PCSELR0 

 

0x0170  PCSELR4 

0x0174  

0x0178  PCKEN3  PCKEN2  PCKEN1  PCKEN0  

 0x017C  PCKEN7  PCKEN6  PCKEN5  PCKEN4  

0x0180    

 
PRSTR7   

0x0188   KWUCR1  KWUCR0  
 

0x018C   KWUSR1  KWUSR0 

0x0190  EINTCR3  EINTCR2  EINTCR1  EINTCR0  

 

0x0194  EINTCR7  EINTCR6  EINTCR5  EINTCR4  

0x0198  
|  
0x019F 

 

0x01A0  IFR3  IFR2  IFR1  IFR0  

 

0x01A4  IFR7  IFR6  IFR5  IFR4  

0x01A8   IFR10  IFR9  IFR8  

0x01AC   

0x01B0  IER3  IER2  IER1  IER0  

0x01B4  IER7  IER6  IER5  IER4  
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 3 2 1 0  

0x01B8   IER10  IER9  IER8  

0x01BC   

0x01C0  IPR3  IPR2  IPR1  IPR0  

0x01C4  IPR7  IPR6  IPR5  IPR4  

0x01C8  IPR11  IPR10  IPR9  IPR8  

0x01CC  IPR15  IPR14  IPR13  IPR12 

0x01D0  IPR19  IPR18  IPR17  IPR16  

0x01D4    IPR20  

0x01D8  

0x01DC  

0x01E0 
|  
0x02FF 

 

0x0300   ADCCR2  ADCCR1  ADCCR0  

ADC 

0x0304  ADCSCAN0 ADCLV   ADCCKDIV  

0x0308 ADCCHRDY ADCSR  ADCSCAN1 

0x030C  ADCCHSEL 

0x0310 ADCLLVH ADCLLVL  ADCDRH  ADCDRL 

0x0314  ADCHLVH ADCHLVL 

0x0318 
|  
0x086F 

 

0x0870  MACCR1 MACCR0 

 

0x0874 MACA3 MACA2 MACA1 MACA0 

0x0878 MACB3 MACB2 MACB1 MACB0 

0x087C MACC3 MACC2 MACC1 MACC0 

0x0880  MACC4 

0x0900 
|  
0x0FFF 

 

4- 3  
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5.  

Ǜ 

-  

-  

-  

-  

-  

 

5.1  

3  

-  

-  

-  

 

̙ ǍCPU ̘ Ǎ Ǎ Ǎ

Ǎ mA uA ̙ 

 

/ ̙ 
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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 

HIRC ON*  ON*  OFF 

LIRC ON ON ON 

Flash ON ON OFF 

RAM ON ON Retention  

 
*Ǜ  

Retention:  

5- 1  

 

Ǎ ̙ 
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5.1.1  

 

ǍCPU Ǎ ̙ Ǎ

Ǎ ̙ Ǎ Ǎ

̙ 

  

   

5.1.2  

 

Ǎ Ǎ ̙ ǍCPU Ǎ PLL

̙ Ǎ PLL ǜ ̙ 

 

Ǜ 

̙ 

 

É Ǜ 

WDT INT/WDT RST CPU̙  

 
 

5.1.3  

ǍCPU ǍPLL Ǎ ǍROM Flash

̙ ̙ KWI LVD Ǎ CLKCR1 

<HIRCEN>=1̙  

 

É Ǜ 

̙ 

 

É Ǜ 

ǍKWI CPU̙ ǍLVD CPUǍCPU

̙ 
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5.1.4  

PMR( Power Mode Register) Ǜ 

 

 

ǍCPU ǜ ǍCPU ̙  

 

 

CPU ̙ ǍCPU Ǎ

̙ 

 
 
 

5.1.4.1  

 
 

Ǜ 

 

  

  

 
KWI OCD ̙ Ǎ LVD ̙

KWI LVD Ǎ CLKCR1<HIRCEN>=1̙ 
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5.2  

 

̙ 

 

5.2.1   

 

̙ 

 

1.  (RESETBǍ ) 

2.  (PORǍ ) 

3.  (BROR, ) 

4.  (WDTǍ ) 

 

 

Brown -out detection reset signal

Watchdog timer reset signal

 
 

5- 1   

 

  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ78 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

5.2.2   

0(SYSCR0)ǍReset  (RSTFLG)) ̙ 

 

   

0x0008 SYSCR0 0 

0X000B RSTFLG Reset  

 

 

    0(SYSCR0) 

SYSCR0 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 

1Ǜ 0  

2Ǜ ̙ 

3Ǜ Ǎ reserve 0 

 

XRSTDIS  
0Ǜ  

1Ǜ  

OCDDIS OCD  
0ǛOCD  

1ǛOCD  

ROMST ROM  
0ǛROM CRC  

1ǛROM CRC  

 
  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ79 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

Reset (RSTFLG) 

RSTFLG 7 6 5 4 3 2 1 0 

 CLR Reserved WDTF Reserved EXBRORF 

/  W R R R R R R R 

 0 0 0 0 1 0 0 1 

 

CLR RSTFLG 

0Ǜ  

1Ǜ  

( 1 , write 1 clear ) 

WDTF Watch dog  
0Ǜ Watch dog  

1Ǜ Watch dog  

EXBRORF 
BROR

 

0Ǜ BROR  

1Ǜ BROR  
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5.2.3   

Ǎ ̙ (PC) Ǎ

CPU ̙ 

 

̘ ̘ Ǎ ̙ Ǎ ̙ 

 

Ǎ  (Brown-Out Reset, BROR) ̙

Ǎ Ǎ ̙ 

 

RESET Ǎ Ǎ Ǎ Ǎ

(low-active)̙  

 

Ǎ ̙ ̙ 

 

Ǎ ̙ 

PRSTR7 = 0x5A; 
PRSTR7 = 0xA5; 
PRSTR7 = 0xC3; 
PRSTR7 = 0x3C; 
 

Ǎ CPU 2us (@16MHz)ǜCPU ready ( BOOTROM code ) 

16us (@16MHz)̙  
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5.2.4   

Ǎ Ǜ 

 

 

GPIO high -Z  

 

Ǎ ̙ 

 

 CPU GPIO 
Peripheral 

SFR 
 

(typ.,sysclk=16MHz) 

RESET( )    

4 ms BROR( )    

    

    145 us 

    16 us 

5- 2  

: BOOTROM code ǜ BOOTROM code 50ms(typ.)̙  
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 PC 0xFFFE  0xFFFE  0xFFFE  

 SP 0x1FFF 0x1FFF 0x1FFF 

 PSW 0x00   

 RAM    

 

(W̘A̘B̘C̘D̘E̘ H̘L̘IX IY) 
   

 JF    

 ZF    

 CF    

 HF    

 SF    

 VF    

 IMF 0 0 0 

IER 0 0 0 

 IFR 0 0 0 

    

    

    

    

    

I/O     

 SFR  SFR  SFR  

5- 3 SQ7613  

 

Ǜ  (Power-on Reset) ̙ 
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5.2.5   

: 

 

5.2.5.1  (RESETB ) 

P42 RESETB ̙ ǍP42 Ǎ Ǎ

̙ IO ̙ 

 

5- 2 ( ) 

 
 

 

5- 3 ( ) 
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Ǎ RESET Ǎ Warm-up operation time : 4ms̙   

 

Ǎ RESET 10 µsǍ

̙Warm-up operation time : 4ms  

 

Ǎ RESET Ǎ

̙ 

 

Ǜ Ǎ RESET "H"Ǎ ̙ 

 

 

5.2.5.2   

̙ 

 

Ǎ Ǎ ̙

Ǎ ̙ 

 

Ǎ Ǎ ̙

"5.2 "̙  

 

5.2.5.3    

Ǎ VDD ̙ VDD

(VBROR) Ǎ ̙ "5.4 "̙  

 

 

5.2.5.4  (WDT)  

̙ Ǎ ̙

"12.1 "̙  
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5.2.5.5  P42  

P42 Ǎ Ǎ P42 ̙ 

 

Ǎ P4OE2 "0óǍ P42 ̙

SYSCR0<XRSTDIS>"0ó̙ P42 ̙ 

 

P42 IO Ǎ SYSCR0<XRSTDIS>"1ó̙  

 

1ǛP42 Ǎ IO Ǎ IO

̙ P42 Ǎ ̙ 

2Ǜ IO Ǎ SYSCR0<XRSTDIS>"0ó ̙ Ǎ

̙ 
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5.3  

 
Ǎ ̙ Ǎ

̙ 

 

5.3.1   

 

̙ Ǎ

̙ 

 

5- 4  

 

 

5.3.2  

 

Ǎ Ǎ ̙

Ǎ ̙ 

 

Ǎ Ǎ ̙ 

 

Ǎ CPU ̙ 

 

̙ ( )Ǎ CPU

̙ 

 

Ǎ ̙

ǍMCU ̙ 

 

Ǜ 2.4  
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5.4  (BROR)  

5.4.1   

 
 
 
 
 
 
 
 
 
 
 

5- 5  

 

 

5.4.2  

 

VDD ̙ VDD (VBROR)Ǎ

PONCR<BROREN> 1Ǎ CPU ̙ ǍRSTFLG<EXBRORF> 0Ǎ

Ǎ 0ǍRSTFLG<EXBRORF> ̙ 

 

ǛBROR ̣CH2.5 BROR ̤ ̙ 

  

BROR Reset
PONCR

<BRORCFG>
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5.4.3  

 

 (PONCR) 

PONCR 7 6 5 4 3 2 1 0 

 reserved 1 reserved reserved 1 reserved 1 reserved BRORCFG[1:0] BROREN 

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

 1 0 1 0 0 0 1 

1ǛBit 7 1 , Bit 5 1, Bit 4 0 

2Ǜ  

3Ǜ Ǎ reserve 0 

 

BRORCFG [1:0]  

00Ǜ1.9V  +/-57mV( ) 

01Ǜ2.25V +/-67.5mV  

10Ǜ2.55V +/-76.5mV  

11Ǜ2.75V +/-82.5mV 

BROREN  
0Ǜ  

1Ǜ  
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5.5  

 

Ǎ (INTLVD) ̙ 

 

 

5.5.1   

 

Ǎ Ǎ ̙ 

 

(VDD) Ǎ ̙ VLVDx Ǎ

Ǎ ̙ (VDD)

VLVDx Ǎ ̙ 

 

Ǎ (VDD) Ǎ (INTLVD)

̙ 

 

Ǜ Ǎ (VDD) Ǎ (INTLVD)

̙ (VDD) Ǎ (INTLVD) ̙  

 

 

5- 6    
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5.5.2   

(LVDCR) ̙ 

 

   

0x0031 LVDCR  

 

(LVDCR) 

LVDCR 7 6 5 4 3 2 1 0 

 - LVDCFG [2:0] LVDST LVDF LVDIEN LVDEN 

/  R/W R/W R R/W1C R/W R/W 

 0 1 1 1 0 0 0 0 

1Ǜ  

2ǛBit7 0̙ LVDST 1 ǍBit 7 ̙ 

3Ǜ Ǎ reserve 0 

 

LVDCFG [2:0] LVD  

000Ǜ  

001Ǜ2.35V +/-70.5 mV 

010Ǜ2.65V +/-79.5 mV 

011Ǜ2.85V +/-85.5mV 

100Ǜ3.15V +/-94.5 mV 

101Ǜ3.98V +/-119.4 mV  

110Ǜ4.2V +/-126 mV  

111Ǜ4.5V +/-135 mV ( )  

LVDST ,LVD  
0Ǜ LVD 

1Ǜ LVD  

LVDF LVD  
0Ǜ LVD 

1Ǜ LVD  

LVDIEN LVD  
0Ǜ  

1Ǜ  

LVDEN  LVD  
0Ǜ  

1Ǜ  

  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ91 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

5.5.3   

 

5.5.3.1  /  

LVDCR<LVDEN> "1" ̙ LVDCR<LVDEN> "0"

̙ 

 

Ǜ (VDD) Ǎ LVDCR<LVDEN> "1ó ̙ 

 

5.5.3.2  

LVDCR<LVDIEN> "1" Ǎ (INTLVD) ̙

LVDCR< LVDIEN > "0" Ǎ (INTLVD) ̙ 

 

 (a)  (INTLVD)  (LVDCR<LVDIEN>= "1") 

LVDCR<LVDIEN> "1"Ǎ (VDD) Ǎ

(INTLVD) ̙ 

 

1Ǜ Ǎ (VDD) Ǎ

(INTLVD) ̙ (VDD) Ǎ (INTLVD)

̙ 

2ǛLVD ̣CH2.6 LVD ̤ ̙ 

 

 

 

5- 7 (INTLVD)  
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5.5.3.3  

LVDCR<LVDCFG> ̙ 

 

5.5.3.4  

(VDD) LVDCR<LVDCFG> ̙ 

 

LVDCR<LVDEN> ó1óǍ (VDD) VLVDx ǍLVDCR<LVDF>

ó1ó ̙ (VDD) VLVDxǍ

LVDCR<LVDF> ó0ó̙ 

 

LVDCR<LVDF> ó1ó Ǎ LVDCR<LVDEN> ó0óǍ LVDCR<LVDF>

̙ LVDCR<LVDF> ó0óǍ LVDCR<LVDF> ó0ó̙ 

 

LVDCR<LVDEN> ó1óǍ (VDD) VLVDx Ǎ

LVDCR<LVDST> ó1ó̙ (VDD) VLVDx Ǎ

LVDCR<LVDST> ó0ó̙ 

 

LVDCR<LVDF> ǍLVDCR<LVDST> ̙ 

 

 

 

VDD level

Detection voltage level

LVDCR<LVDEN>

The flag is not set because LVDCR<LVDEN> is ł0Ń 

LVDCR<LVDF>

Write ł0Ń to LVDCR<LVDF>

LVDCR<LVDST>

 

5- 8   
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5.5.4   

 

5.5.4.1 (INTLVD)  

(INTLVD) Ǎ Ǜ 

 

1. ó0ó̙ 

2. LVDCR<LVDCFG> ̙ 

3. LVDCR<LVDIEN> ó1óǍ (INTLVD) ̙ 

4. LVDCR<LVDEN> ó1óǍ ̙ 

5. 10µsǍ ̙ 

6. LVDCR<LVDST> ó0ó̙ 

7. LVD (IFR) ó0óǍ (IER) ó1ó ̙ 

 

Ǜ VLVD (VDD)Ǎ ̙

Ǎ ̙ 

 

(INTLVD) Ǎ Ǜ 

 

1. ó0ó̙ 

2. LVDCR<LVDEN> ó0óǍ ̙ 

 

Ǜ Ǎ ̙ 
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5.6 KWU   
 

KWI 7 KWI 0 (Deep sleep mode)̙  

 

5.6.1 KWU  

PMR <DSM>=1

PORT

KWU0

2

KWUSR0 KWU1KWU2KWU3

PORT

PORT

PORT

KWUCR0

1       03       25       47       6

1        03       25       47       6

2 22

KWI 0

KWI 1

KWI 2

KWI 3

PORT

KWU4

2

KWUSR1 KWU5KWU6KWU7

PORT

PORT

PORT

KWUCR1

1       03       25       47       6

1        03       25       47       6

2 22

KWI 4

KWI 5

KWI 6

KWI 7

 

5- 9 ( KWI 0~  KWI 7 ) 
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5.6.2 KWU  

KWUCR0 KWUCR1 KWI 7 KWI 0Ǎ

̙ 

 

       

0x0188  KWUCR0  KWU 0  

0x0189  KWUCR1  KWU 1  

0x018C  KWUSR0  KWU 0  

0x018D  KWUSR1  KWU 1  

 
 

KWU 0(KWUCR0) 

KWUCR0   7 6 5 4 3 2 1 0 

 KW3LE KW3EN  KW2LE KW2EN  KW1LE KW1EN  KW0LE KW0EN  

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

 0 0 0 0 0 0 0 0 

    Ǜ ̙ 

 

KW3LE  KWI 3   
0:   

1:   

KW3EN  KWI 3 /   
0:   

1:   

KW2LE  KWI 2   
0:   

1:   

KW2EN  KWI 2 /   
0:   

1:   

KW1LE  KWI 1   
0:   

1:   

KW1EN  KWI 1 /   
0:   

1:   

KW0LE  KWI 0   
0:   

1:   

KW0EN  KWI 0 /   
0:   

1:   
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KWU 1(KWUCR1) 

KWUCR1   7 6 5 4 3 2 1 0 

 KW7LE KW7EN  KW6LE KW6EN  KW5LE KW5EN  KW4LE 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 

    Ǜ ̙ 

 

KW7LE  KWI 7   
0:   

1:   

KW7EN  KWI 7 /   
0:   

1:   

KW6LE  KWI 6   
0:   

1:   

KW6EN  KWI 6 /   
0:   

1:   

KW5LE  KWI 5   
0:   

1:   

KW5EN  KWI 5 /   
0:   

1:   

KW4LE  KWI 4   
0:   

1:   

KW4EN  KWI 4 /   
0:   

1:   

 

KW Ǎ Ǎ ̣

 (PNIC)̤ ̙ 
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KWU 0(KWUSR0) 

KWUSR0   7 6 5 4 3 2 1 0 

 KWU3 KWU2 KWU1 KWU0 

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

 0 0 0 0 

   Ǜ ̙ 

 

KWU 
KWU0 KWU1 KWU2 KWU3 

KWUx 

00 P0.0 P0.1 P0.2 P3.6 

01 P1.0 P1.1 P1.2 P1.3 

10 P2.0 P2.1 P2.2 - 

11 - P3.1 P3.2 P3.3 

 
 

KWU 1(KWUSR1) 

KWUSR0   7 6 5 4 3 2 1 0 

 KWU7 KWU6 KWU5 KWU4 

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

 0 0 0 0 

   Ǜ ̙ 

 
 

KWU 
KWU4 KWU5 KWU6 KWU7 

KWUx 

00 P0.4 P0.5 P0.6 P3.7 

01 - - - - 

10 P2.4 - - P4.7 

11 P3.4 P3.5 - - 
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5.6.3 KWU  

KWI m  (m: 0~7)Ǎ Ǎ (deep sleep) ̙ KWI m

Ǎ KWUSRn (n: 0~1)̙  

 
 

5.6.3.1  KWU  (KWUSRn) 

KWI m (deep sleep) Ǎ KWUSRn ̙

Ǎ Ǎ ̙ Ǎ KWI 0 Ǎ P0.0̘ P2.0

P3.0 SIO̘ 16 UART Ǎ KWUSR0 <KWU0> =01Ǎ P1.0 KWI 

0 ̙ 

 
 

5.6.3.2  KWU  (KWUCRn) 

Ǎ KWUCRn <KWmEN>=1Ǎ ̙KWI m

KWUCRn<KWmEN> "1" Ǎ KWUCRn<KWmLE>

̙ KWUCRn<KWmLE> "0"Ǎ ̙ KWUCRn<KWmLE> "1"Ǎ

̙ Ǎ KWI 0

Ǎ KWUCR0<KW0EN> "1"Ǎ KWUCR0 <KW0LE> "1"̙  

 
 

5.6.3.3   

(deep sleep mode) PWR<DSM>=1Ǎ Sleep ̙(

̣6.3 ̤ ̙) 

 
 

5.6.3.4   

Ǎ KWI m ̙  

KWI m Ǎ (

warm-up )̙ 

 

Ǜ KWUCRn Ǎ KWI m Ǎ ̙ 
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5.7  

SQ7613 37 Ǎ 2 Ǜ ̙

Ǎ (nested)̙ 

 

̙ 

5.7.1  

4 Ǜ 

 

- Ǎ  

- Ǎ  

- Ǎ  

- Ǎ  

 

ǜ Ǎ ǜ

̙ 

 

 

5.7.2  

SQ7613 Ǎ 4 83 ̙ Ǎ 4

ǜ 83 ̙ 

 

  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ100 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

5.7.3  

SQ7613 ̙ 

 

  
 

 
 IER IFR IPR 

 RESET_IRQ  1 0xFFFE - - - 

 SWI_IRQ  2 0xFFFC - - - 

 UNDEF_IRQ  2 0xFFFC - - - 

 WDT_IRQ  3 0xFFF8 - IFR0.3 - 

 LVD_IRQ  4 0xFFF6 IER0.4  IFR0.4  IPR1[1:0]  

 CFD_IRQ  5 0xFFF4  IER0.5  IFR0.5  IPR1[3:2]  

 6 0xFFF2  IER0.6  IFR0.6  IPR1[5:4]  

 TBT_IRQ  7 0xFFF0  IER0.7  IFR0.7  IPR1[7:6]  

 8 0xFFEE  IER1.0  IFR1.0  IPR2[1:0]  

 9 0xFFEC IER1.1 IFR1.1 IPR2[3:2] 

 10 0xFFEA IER1.2 IFR1.2 IPR2[5:4] 

TCA0 16  TCA0_IRQ  11 0xFFE8  IER1.3  IFR1.3  IPR2[7:6]  

TCA1 16  TCA1_IRQ  12 0xFFE6  IER1.4  IFR1.4  IPR3[1:0]  

 13 0xFFE4 IER1.5 IFR1.5 IPR3[3:2] 

 14 0xFFE2 IER1.6 IFR1.6 IPR3[5:4] 

 15 0xFFE0 IER1.7 IFR1.7 IPR3[7:6] 

UART0 RX UART0_RX_IRQ 16 0xFFDE IER2.0 IFR2.0 IPR4[1:0] 

UART0 TX UART0_TX_IRQ 17 0xFFDC IER2.1 IFR2.1 IPR4[3:2] 

I2C0  I2C0_IRQ  18 0xFFDA IER2.2 IFR2.2 IPR4[5:4] 

SIO0  SIO0_IRQ  19 0xFFD8 IER2.3 IFR2.3 IPR4[7:6] 

0  EXT0_IRQ  20 0xFFD6 IER2.4 IFR2.4 IPR5[1:0] 

1  EXT1_IRQ  21 0xFFD4 IER2.5 IFR2.5 IPR5[3:2] 

2  EXT2_IRQ  22 0xFFD2 IER2.6 IFR2.6 IPR5[5:4] 

3  EXT3_IRQ  23 0xFFD0 IER2.7 IFR2.7 IPR5[7:6] 

ADC  ADC_IRQ  24 0xFFCE IER3.0 IFR3.0 IPR6[1:0] 

 25 0xFFCC IER3.1 IFR3.1 IPR6[3:2] 

 26 0xFFCA IER3.2 IFR3.2 IPR6[5:4] 

 27 0xFFC8 IER3.3 IFR3.3 IPR6[7:6] 



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ101 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

  
 

 
 IER IFR IPR 

 28 0xFFC6 IER3.4 IFR3.4 IPR7[1:0] 

Flash  FMC_IRQ  29 0xFFC4 IER3.5 IFR3.5 IPR7[3:2] 

 

30 

|  

38 

0xFFC2 

|  

0xFFB2 

IER3.6 

|  

IER4.6 

IFR3.6 

|  

IFR4.6 

IPR7[5:4] 

|  

IPR9[5:4] 

DIC DIC_IRQ 39 0xFFB0 IER4.7 IFR4.7 IPR9[7:6] 

 40  0xFFAE  IER5.0  IFR5.0  IPR10[1:0] 

 41  0xFFAC  IER5.1  IFR5.1  IPR10[3:2] 

 42  0xFFAA  IER5.2  IFR5.2  IPR10[5:4] 

4  EXT4_IRQ  43 0xFFA8 IER5.3 IFR5.3 IPR10[7:6] 

5  EXT5_IRQ  44  0xFFA6  IER5.4  IFR5.4  IPR11[1:0] 

6  EXT6_IRQ  45 0xFFA4 IER5.5 IFR5.5 IPR11[3:2] 

7  EXT7_IRQ  46 0xFFA2 IER5.6 IFR5.6 IPR11[5:4] 

 MAC_IRQ  47 0xFFA0 IER5.7 IFR5.7 IPR11[7:6] 

 48  0xFF9E  IER6.0  IFR6.0  IPR12[1:0] 

TCA2  TCA2_IRQ  49 0xFF9C IER6.1 IFR6.1 IPR12[3:2] 

TCA3  TCA3_IRQ  50 0xFF9A IER6.2 IFR6.2 IPR12[5:4] 

 

51 0xFF98 IER6.3 IFR6.3 IPR12[7:6] 

52 0xFF96 IER6.4 IFR6.4 IPR13[1:0] 

53 0xFF94 IER6.5 IFR6.5 IPR13[3:2] 

UART1 RX UART1_RX1_IRQ  54 0xFF92 IER6.6 IFR6.6 IPR13[5:4] 

UART1 TX UART1_TX1_IRQ  55 0xFF90 IER6.7 IFR6.7 IPR13[7:6] 

I2C1  I2C1_IRQ  56 0xFF8E IER7.0 IFR7.0 IPR14[1:0] 

SIO1  SIO1_IRQ  57 0xFF8C IER7.1 IFR7.1 IPR14[3:2] 

 

58 

|  

66 

0xFF8A 

|  

0xFF7A 

IER7.2 

|  

IER8.2 

IFR7.2 

|  

IFR8.2 

IPR14[5:4] 

|  

IPR16[5:4] 

TCA4  TCA4_IRQ  67 0xFF78 IER8.3 IFR8.3 IPR16[7:6] 

TCA5  TCA5_IRQ  68 0xFF76 IER8.4 IFR8.4 IPR17[1:0] 

 69 0xFF74 IER8.5 IFR8.5 IPR17[3:2] 

 70 0xFF72 IER8.6 IFR8.6 IPR17[5:4] 
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 IER IFR IPR 

 71 0xFF70 IER8.7 IFR8.7 IPR17[7:6] 

UART2 RX UART2_RX2_IRQ  72 0XFF6E IER9.0 IFR9.0 IPR18[1:0] 

UART2 TX UART2_TX2_IRQ  73 0XFF6C IER9.1 IFR9.1 IPR18[3:2] 

 

74 

|  

81 

0XFF6A 

|  

0XFF5C 

IER9.2 

|  

IER10.1 

IFR9.2 

|  

IFR10.1 

IPR18[5:4] 

|  

IPR20[3:2] 

TCA6  TCA6_IRQ  82 0xFF5A IER10.2 IFR10.2 IPR20[5:4] 

TCA7  TCA7_IRQ  83 0xFF58 IER10.3 IFR10.3 IPR20[7:6] 

5- 4  

 
 

5.7.4  (INTC) 

83 Ǎ 4 Ǎ ̘SWI̘ Ǎ

̙ 4 83 Ǎ Ǎ 4

ǜ 83 ̙ Ǎ (IMF) Ǎ

̙ 

 

3 Ǜ Ǎ ̙ Ǎ ̙ 

Ǎ ó1ó̙ IMF ó1Ǎ

CPU ̙ Ǎ ̙ 
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5.7.5  (IFRx, x=0~10) 

Ǎ 11 ̙ 

 

ч Ǎ 1Ǎ CPU Ǎ ̙

Ǎ 0̙ Ǎ 1 ǜ 0

̙ 

 

  

IFR0 0x01A0 

IFR1 0x01A1 

IFR2 0x01A2 

IFR3 0x01A3 

IFR4 0x01A4 

IFR5 0x01A5 

IFR6 0x01A6 

IFR7 0x01A7 

IFR8 0x01A8 

IFR9 0x01A9 

IFR10 0x01AA 

 

IFR0̘ IFR1 ǍIFR2 IFR10 IFR1 Ǎ 5.7.3 ̙ 

 

IFR0 7 6 5 4 3 2 1 0 

 TBT - CFD LVD WDT UNDEF SWI Reset 

/  R/W R/W R/W R/W R/W *  *  *  

 0 0 0 0 0 *  *  *  

1Ǜ  

2Ǜ Ǎ 1 Ǎ 0 ̙ 

3Ǜ*  
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IFR1 7 6 5 4 3 2 1 0 

 - - - TCA1 TCA0 - - - 

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

 0 0 0 0 0 0 0 0 

1Ǜ  

2. Ǎ 1 Ǎ 0 ̙ 
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5.7.6 x (IERx, x=0~10) 

/ ̙IMF Ǎ ǜ IMF

̙ IMF Ǎ IER Ǎ IER

11 ǍIER0 IER10̙ 

 

ǍIMF ̙ ǍIMF

0Ǎ ̙ Ǎ (RETI/RETN) IMF

Ǎ IMF ̙ 

 

Ǎ ̙ 

 

  

IER0 0x01B0 

IER1 0x01B1 

IER2 0x01B2 

IER3 0x01B3 

IER4 0x01B4 

IER5 0x01B5 

IER6 0x01B6 

IER7 0x01B7 

IER8 0x01B8 

IER9 0x01B9 

IER10 0x01BA 

 
 
 

IER0̘ IER1 ǍIER2 IER10 IER1 Ǎ 5-3

̙ 

IER0 7 6 5 4 3 2 1 0 

 IE7  IE6  IE5  IE4  *  *  *  *  

 TBT - CFD LVD *  *  *  *  

/  R/W R/W R/W R/W *  *  *  *  

 0 0 0 0 *  *  *  *  

1Ǜ  

2Ǜ*  
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IER1 7 6 5 4 3 2 1 0 

 IE15 IE14 IE13 IE12 IE11 IE10 IE9 - 

 - - - TCA1 TCA0 - - - 

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

 0 0 0 0 0 0 0 0 

Ǜ  

 

5.7.7  

 

5-4 ̙

(IPR) ̙ (IPR) Ǎ 0 3Ǎ 0 Ǎ 3

Ǎ ̙ ǉIPRǊ ̙

Ǎ ̙ Ǎ ̙

Ǎ ̙ 

 

(IPR) ̙ (IPR) Ǎ

̙ 

 

2 bits IPRǍ IPR1,IPR2 Ǎ 5-4 ̙ 

 
 

IPR1 
(0x01C1) 

7 6 5 4 3 2 1 0 

 IE7P  *  IE5P  IE4P 

 TBT *  CFD LVD 

/  R/W *  R/W R/W 

 0 *  0 0 

* :   

 

IE7P Interrupt 7  

00: Level 0 ( ) 

01: Level 1 
10: Level 2 

11: Level 3 ( ) 

IE5P Interrupt 5  

IE4P Interrupt 4  
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IPR2 

(0x01C2) 
7 6 5 4 3 2 1 0 

 IE11P  *  *  IE8P 

 TCA0 *  *  RTC 

/  R/W *  *  R/W 

 0 *  *  0 

* :  

 

IE11P Interrupt 11  00: Level 0 ( ) 

01: Level 1 
10: Level 2 

11: Level 3 ( ) 
IE8P Interrupt 8  

 
 

5.7.8  

Ǎ Ǎ CPU ̙

Ǎ 6 ̙ 

 

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

 

 

  

E Ǎ ǜPSW  

E+1 Ǎ  

E+2  

E+3  

F  

D  

E  

 

RETI RETN Ǎ PSW (POP)ǍCPU

̙ 

 

Ǎ (IMF) ̙ 
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5.8  

 
̙ ̙ 

 

 

5.8.1   

 
 

 
 
 

5-10  (INT0~INT7)  

 

Ǎ ̙ 

 

Ǎ Ǎ ̙ 

  

Noise 

canceller 

Rising edge 

detection circuit  

INTx 

A 

B 

C 

D 

fsysclk 

fsysclk/4 

fsysclk/8 

fsysclk/16 

Z 

S 

Falling edge 

detection circuit  

Both edge 

detection circuit  

ôflclk/4  

EINTCRx 

Interrupt 

request signal 

generation  
INTx request 

INTxLVL 

INTxES 

X=0~7 

INTxSEL 

0 
 

1 
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5.8.2   

 

: 

 

   

0x0190 EINTCR0 0 

0x0191 EINTCR1 1 

0x0192 EINTCR2 2 

0x0193 EINTCR3 3 

0x0194 EINTCR4 4 

0x0195 EINTCR5 5 

0x0196 EINTCR6 6 

0x0197 EINTCR7 7 
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(EINTCRx), x=0 ~ 7 

EINTCR 7 6 5 4 3 2 1 0 

 INTSEL[2:0] INTLVL INTES[1:0] INTINC[1:0] 

/  R/W R R/W R/W 

 0 0 0 0 

Ǜ  

 

INTSEL[2:0] 
 

EINTCRx 
[INTSEL] 

EINT7 EINT6 EINT5 EINT4 EINT3 EINT2 EINT1 EINT0 

EINTCR7 
[INTSEL] 

EINTCR6 
[INTSEL] 

EINTCR5 
[INTSEL] 

EINTCR4 
[INTSEL] 

EINTCR3 
[INTSEL] 

EINTCR2 
[INTSEL] 

EINTCR1 
[INTSEL] 

EINTCR0 
[INTSEL] 

000 P3.7 P0.6 P0.5 P0.4 P3.6 P0.2 P0.1 P0.0 

001 - - - - P1.3 P1.2 P1.1 P1.0 

010 P4.7 - - P2.4 - P2.2 P2.1 P2.0 

011 - - P3.5 P3.4 P3.3 P3.2 P3.1 - 

100 - - P4.5 P4.4 P4.3 P4.2 - - 

 
 

INTLVL 
Ǎ

 

0Ǜ (L) 

1Ǜ (H) 

INTES[1:0]  

00Ǜ  

01Ǜ  

10Ǜ  

11Ǜ  

INTINC[1:0]  

00Ǜfsysclk 

01Ǜfsysclk / 4 

10Ǜfsysclk / 8 

11Ǜfsysclk / 16 

 
 

 

5.8.3   

 

0 7 ̙ 

 

   
 

 

 

/  / ( ) 

INT0 INT0 
IMF=1 

IER2.4=1 
 

 

/  

2/fspl :  

 

2/fspl 3/f spl+1/fsysclk :  

 

4/f lclk:  

 

4/flclk 8/f lclk :  

 
INT1 INT1 

IMF=1 

IER2.5=1 
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INT2 INT2 
IMF=1 

IER2.6=1 

3/fspl+1/fsysclk:  8/flcl k:  

INT3 INT3 
IMF=1 

IER2.7=1 

INT4 INT4 
IMF=1 

IER5.3=1 

INT5 INT5 
IMF=1 

IER5.4=1 

INT6 INT6 
IMF=1 

IER5.5=1 

INT7 INT7 
IMF=1 

IER5.6=1 

 

5-5  

 

ǛfsysclkǛ ǍflclkǛ ǍfsplǛ ̙ 

 

 

5.8.3.1   

Ǎ PCKEN ̙ PCKEN3<EINTx>

ó0ó Ǎ ̙

PCKEN3<EINTx> ó1ó ̙ 

ǍPCKEN3<EINTx> ó1ó ̙ Ǎ

( ) PCKEN3<EINTx> ó1ó̙ 

 

Ǜ EINTx ̙ EINTx Ǎ (EIR) ó0ó ̙

/ / ( ) Ǎ 12/flclk Ǎ ̙

/ ( ) / Ǎ 2/f sysclk+3/fspl Ǎ

̙ 

 

 

5.8.3.2  0 7 

0 7 INT0 INT7 ̘ Ǎ Ǎ

̙ 

 

(a)  

EINTCRx <INTxES> 0 7 ̙ 

 

 

EINTCRx <INTxES>  

00  

01  
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10  

11  

 

5-6  

 

(b)  

INTx pin

Signal that has passed through 

the noise canceller

Interrupt request signal 

(detected at the falling edge)

INTxLVL

Interrupt request signal 

(detected at the rising edge)

INTxLVL

Interrupt request signal 

(detected at both  edges)

INTxLVL

 

5-11 EINTCRx<INTxLVL>(x = 0~7) 

 

 

EINTCRx<INTxLVL> ̙

ó óǍ EINTCRx<INTxLVL> ̙ 
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(c)  

/ fcgck Ǎ EINTCRx<INTxNC> ̙

Ǎ ̙ Ǎ ̙ 

 

 

EINTCRx <INTxES>  

00 ôfsysclk 

01 fsysclk/2 2 

10 fsysclk/2 3 

11 fsysclk/2 4 

6-7  

 

 

INTx pin

Signal after noise removal

Signal
Noise

 

5-12   

 
 

/ ( ) Ǎ flclk/4̙ Ǎ

̙ 

 

Ǎ Ǎ ̙ / Ǎ

̙ 

 

1Ǜ Ǎ ̙

EINTCRx<INTxNC>̙  

2Ǜ Ǎ óLóǍ ̙

Ǎ ó0óǍ ̙ 

3Ǜ ̙ Ǎ ó0ó

̙ / / ( ) Ǎ 12/f lclk Ǎ

̙ / ( ) / Ǎ 2/fsysclk+3/fspl Ǎ

̙ 
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5.9  

Ǎ (Brown-Out Reset, BROR)̙ Ǎ

Ǎ ̙ Ǎ

̙ 

 

5.9.1  

 

   

0x0031 LVDCR  

0x0034 PONCR  

5- 7  

(LVDCR) 

LVDCR 7 6 5 4 3 2 1 0 

 - LVDCFG [2:0] LVDST LVDF LVDIEN LVDEN 

/  R/W R/W R R/W1C R/W R/W 

 0 1 1 1 *  0 0 0 

1Ǜ  

2ǛBit7 0̙ LVDST 1 ǍBit 7 ̙ 

3Ǜ Ǎ reserve 0 

LVDCFG [2:0] LVD  

000Ǜ  

001Ǜ2.35V +/-70.5 mV 

010Ǜ2.65V +/-79.5 mV 

011Ǜ2.85V +/-85.5mV 

100Ǜ3.15V +/-94.5 mV 

101Ǜ3.98V +/-119.4 mV  

110Ǜ4.2V +/-126 mV  

111Ǜ4.5V +/-135 mV ( )  

LVDST ,LVD  
0Ǜ LVD 

1Ǜ LVD  

LVDF LVD  
0Ǜ LVD 

1Ǜ LVD  

LVDIEN LVD  
0Ǜ  

1Ǜ  

LVDEN  LVD  
0Ǜ  

1Ǜ  
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 (PONCR) 

PONCR 7 6 5 4 3 2 1 0 

 reserved 1 reserved reserved 1 reserved 1 reserved BRORCFG[1:0] BROREN 

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

 1 0 1 0 0 0 1 

1ǛBit 7 1 , Bit 5 1, Bit 4 0 

2Ǜ  

2Ǜ Ǎ reserve 0 

 

BRORCFG [1:0]  

00Ǜ1.9V  +/-57mV( ) 

01Ǜ2.25V +/-67.5mV  

10Ǜ2.55V +/-76.5mV  

11Ǜ2.75V +/-82.5mV 

BROREN  
0Ǜ  

1Ǜ  
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6.  

SQ7613 ̙ 

 

6.1  

6 Ǜ 

 ( ) 

 (HIRC) 16 MHz 

 (LIRC) 32 KHz 

 (Phase-Locked Loop, PLL) 24 MHz 

 (LPIRC) 1 MHzǍ PLL  

 (HXTAL) 16 MHzǍ PLL  

 
 

HIRC

LPIRC

HXTAL

LIRC

÷ 16
PLL

HIRCRDY

PLLRDY

HXRDY

PLLREF

PLLCR0[2]

SCKSRC

CLKCR0[2:0]

SCKRDY

CLKCR0[7]

SCKPSC

CLKCR0[6:4]

SCKLF

CLKCR0[3]

SYSCLK

HCLK

PCLK

LCLK

÷ 

 

6- 1  

 

ǛLIRC ̙ 
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HIRC
HIRC_RDY

CLKCR1[4]

HIRC

WUP

Cycle=256

HIRC_EN

HXTAL
HXTAL_RDY

CLKCR1[6]

HXTAL

WUP

Cycle=512

HXTAL_EN

PLL
PLL_RDY

PLLCR0[1]

PLL

WUP

LPIRC_RDY, HXTAL_RDY

Cycle=LIRC*2 + 64*6

PLL_EN

LIRC
LIRC

WUP

Cycle=8

HWRST

 

6- 2  

 

6.2  

Ǎ HIRC Ǎ ̙ Ǎ

ǜ Ǎ ̙ 

 

Ǎ Ǜ (LIRC )

Ǎ CLKCR1 0 ̙ CLKCR0<SCKSRC> 010Ǎ

LIRCǍ ǍCLKCR0<SCKPSC> 0̙ 

  

Ǎ Ǎ HIRCǜ

Ǎ ̙CLKCR0<SCKPSC> Ǎ Ǎ

(glitch-free clock muxing) ̙ 
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6.3  

Ǎ ǜ

Ǎ Ǎ ̙ (CLKCR3<CMEN>) Ǎ

(CMCR) ̙ (CMCR)

( 1) Ǎ ̙ Ǎ

(CMSR)Ǎ (<CMIE>=1) Ǎ ̙ 

 

(<HXEN>=1) ̙ 

 

  

HX FAIL  (50 %) 

HX FAST  (>105 %) 

HX SLOW  (<95 %) 

 

(<HXFAIL>=1)Ǎ HIRC ̙ Ǎ

HXTALǍ (<HXFAIL>=1) Ǎ HIRCǍ HXFAIL 1̙ 

 

PLL HXFAIL Ǎ HIRC̙  

 

Ǜ Ǎ HIRC <SCKSRC>[2:0] 0̙ Ǎ

HIRC̙  
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6.4  
 

   

0x0020 CLKCR0 0 

0x0021 CLKCR1 1 

0x0023 CLKCR3 3 

0x0024 PLLCR0 PLL 0 

0x0030 CMSR  

0x0035 CMCR  

0 (CLKCR0) 

CLKCR0 7 6 5 4 3 2 1 0 

 SCKRDY SCKPSC[2:0] SCKLF SCKSRC[2:0] 

/  R R/W R/W R/W 

 0 0 0 1 0 0 

1Ǜ  

2Ǜ Ǎ reserve 0 

 

SCKRDY  
0Ǜ  

1Ǜ  

SCKPSC [2:0]  

000Ǜ/1 (PLL ) 

001Ǜ/2  

010Ǜ/4  

011Ǜ/8  

100Ǜ/16  

101Ǜ/32  

110Ǜ/64  

111Ǜ/128  

SCKLF  
0ǛLIRC ( ) 

1Ǜ  

SCKSRC [2:0]  

000Ǜ (HIRC) 

001Ǜ (PLL) 

010Ǜ (LIRC) 

011Ǜ (HXTAL) 

Ǜ  
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1 (CLKCR1) 

CLKCR1  7 6 5 4 3 2 1 0 

 reserved HXRDY LPIRCRDY HIRCRDY reserved HXEN LPIRCEN HIRCEN 

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

 0 0 1 1 0 0 1 1 

Ǜ  

 

HXRDY  
0Ǜ  

1Ǜ  

LPIRCRDY LPIRC  
0Ǜ  

1Ǜ  

HIRCRDY HIRC  
0Ǜ  

1Ǜ  

HXEN  
0Ǜ  

1Ǜ  

LPIRCEN LPIRC  
0Ǜ  

1Ǜ  

HIRCEN HIRC  

0Ǜ  

1Ǜ  

Ǜ Ǎ ̙

6.3  ̙ 
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3 (CLKCR3) 

CLKCR3 7 6 5 4 3 2 1 0 

 CMIE reserved HXCMEN  reserved 

/  R/W  R R/W  R 

 0  0  0  0 

1Ǜ  

2Ǜ Ǎ reserve 0 

 

CMIE  
0Ǜ  

1Ǜ  

HXCMEN  
0Ǜ ǍCMCR   

1Ǜ  

 

 

PLL 0 (PLLCR0) 

PLLCR0 7 6 5 4 3 2 1 0 

 reserved PLLREF PLLRDY  PLLEN  

/  R R/W  R R/W  

 0 0  0  0  

1Ǜ  

2Ǜ Ǎ reserve 0 

 

PLLREF PLL  
0Ǜ LPIRC  

1Ǜ HXTAL  

PLLRDY PLL  
0Ǜ  

1Ǜ  

PLLEN PLL  
0Ǜ  

1Ǜ  
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 (CMCR)  

CMCR 7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved reserved HXSLWEN HXFSTEN HXFAILEN 

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

 0 0 0 0 0 0 0 0 

Ǜ Ǎ CMSR̙  

Ǜ  

 

HXSLWEN  
0Ǜ  

1Ǜ  

HXFSTEN  
0Ǜ  

1Ǜ  

HXFAILEN  
0Ǜ  

1Ǜ  
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 (CMSR) 

CMSR 7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved reserved HXSLW HXFST HXFAIL 

/  R R R R R R/W1C R/W1C R/W1C 

 0 0 0 0 0 0 0 0 

Ǜ  

 

HXSLW  
0Ǜ  

1Ǜ  

HXFST  
0Ǜ  

1Ǜ  

HXFAIL   
0Ǜ  

1Ǜ  

 
  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ124 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

6.5  
 

6.5.1  

PCKENx ̙ 

   

0x0178 PCKEN0 0 

0x0179 PCKEN1 1 

0x017A PCKEN2 2 

0x017B PCKEN3 3 

0x017C PCKEN4 4 

0x017D PCKEN5 5 

0x017E PCKEN6 6 

0x017F PCKEN7 7 

 
 

0(PCKEN0) 

PCKEN0 7 6 5 4 3 2 1 0 

 PCKEN0[7:0] 

/  R/W 

 0 

Ǜ  

 

Ǎ ̙ Ǎ 1̙ 

 

  

PCKEN0[0] reserved 

PCKEN0[1] reserved 

PCKEN0[2] reserved 

PCKEN0[3] reserved 

PCKEN0[4] TCA0  

PCKEN0[5] TCA1  

PCKEN0[6] TCA2  

PCKEN0[7] TCA3  
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1 (PCKEN1) 

PCKEN1 7 6 5 4 3 2 1 0 

 PCKEN1[7:0] 

/  R/W 

 0 

Ǜ  

 

Ǎ ̙ Ǎ 1̙ 

  

PCKEN1[0] TCA4  

PCKEN1[1] TCA5 

PCKEN1[2] TCA6 

PCKEN1[3] TCA7 

PCKEN1[4] UART0  

PCKEN1[5] UART1  

PCKEN1[6] UART2  

PCKEN1[7] reserved 

 

 

2(PCKEN2) 

PCKEN2 7 6 5 4 3 2 1 0 

 PCKEN2[7:0] 

/  R/W 

 0 

Ǜ  

 

Ǎ ̙ Ǎ 1̙ 

  

PCKEN2[0] I2C0  

PCKEN2[1] I2C1  

PCKEN2[2] reserved 

PCKEN2[3] reserved 

PCKEN2[4] SIO0  

PCKEN2[5] SIO1  

PCKEN2[6] reserved 

PCKEN2[7] reserved 
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3 (PCKEN3) 

PCKEN3 7 6 5 4 3 2 1 0 

 PCKEN3[7:0] 

/  R/W 

 0 

Ǜ  

 

Ǎ ̙ Ǎ 1̙ 

  

PCKEN3[0] EINT0  

PCKEN3[1] EINT1  

PCKEN3[2] EINT2  

PCKEN3[3] EINT3  

PCKEN3[4] EINT4  

PCKEN3[5] EINT5  

PCKEN3[6] EINT6  

PCKEN3[7] EINT7  

 

4 (PCKEN4) 

PCKEN4 7 6 5 4 3 2 1 0 

 PCKEN4[7:0] 

/  R/W 

 0 

Ǜ  

 

Ǎ ̙ Ǎ 1̙ 

  

PCKEN4[0] reserved 

PCKEN4[1] reserved 

PCKEN4[2] reserved 

PCKEN4[3] reserved 

PCKEN4[4] reserved 

PCKEN4[5]  reserved 

PCKEN4[6] reserved 

PCKEN4[7] reserved 
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5(PCKEN5) 

PCKEN5 7 6 5 4 3 2 1 0 

 PCKEN5[7:0] 

/  R/W 

 0 

Ǜ  

 

Ǎ ̙ Ǎ 1̙ 

  

PCKEN5[0] reserved 

PCKEN5[1] MAC  

PCKEN5[2]  reserved 

PCKEN5[3] reserved 

PCKEN5[4] reserved 

PCKEN5[5] reserved 

PCKEN5[6] reserved 

PCKEN5[7] reserved 

 

6(PCKEN6)  

PCKEN6 7 6 5 4 3 2 1 0 

 PCKEN6[7:0] 

/  R/W 

 0 

Ǜ  

 

Ǎ ̙ Ǎ 1̙ 

 

  

PCKEN6[0] reserved 

PCKEN6[1] reserved 

PCKEN6[2] ADC  

PCKEN6[3] reserved 

PCKEN6[4] reserved 

PCKEN6[5] reserved 

PCKEN6[6] reserved 

PCKEN6[7] reserved 
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7(PCKEN7) 

PCKEN7 7 6 5 4 3 2 1 0 

 PCKEN7[7:0] 

/  R/W 

 0 

Ǜ  

 

Ǎ ̙ Ǎ 1̙ 

  

PCKEN7[0] reserved 

PCKEN7[1] CRC  

PCKEN7[2] reserved 

PCKEN7[3] reserved 

PCKEN7[4] reserved 

PCKEN7[5] reserved 

PCKEN7[6] reserved 

PCKEN7[7] reserved 
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7. 12 ADC 

SQ7613 12 SAR ADC Ǎ 7 (AIN4-AIN10)̙ 

 

Sample clk

Input 

mux

AIN 4

Channel 

Scan Circuit

ANALONG CIRCUIT

ADC Data Buffer 0 ~ 11

Data Latch 

circuit

ADC Level 

Compare Circuit

ADCCK GEN 

CIRCUIT

ADCLVL/ H

ADCHVL / H

Interrupt Circuit

ADCCKDIV

ADCSCAN0~1

ADCCR0

ADCCR1

ADCCR2

ADC Control Circut

AIN 10

~

SAIN

ADCCK

ADCLV

ADCDRL ADCDRH

ADCCHSEL

Interrupt

12

Events

circuit
TCA0

TCA2

TCA4
EINT0

Synchronize

Evesel[3:0]

Events signal

CS

 

7- 1 ADC  

 

Ǜ ADC Ǎ (PxFC1̘ PxFC2) 1̙ 
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7.1  

12 ADC 7-1 Ǎ ADC 4 (ADCCR0 ~ 3)̘ ADCDRL

ADCDRH̘ (sample-hold) ̘ ̙ 

     
 

7.1.1 ADC  

 

13 Ǜ 

1. ADC 0 (ADCCR0) 

ADCCR0 Ǎ ADC Ǎ ADC Ǎ ADC ̙ 

 

2. ADC 1 (ADCCR1) 

ADCCR1 Ǎ ADC ̙ 

 

3. ADC 2 (ADCCR2) 

ADCCR2 Ǎ ̙ 

 

4.ADC (ADCCKDIV) 

  ADC ̙ 

 

5. ADC (ADCLV) 

 Ǎ ̙ 

 

6.ADC (ADCSCANx, x=0~1) 

 ADC ̙ 

 

7.ADC (ADCSR) 

 Ǎ ADC Ǎ ADC ̙ 

 

8.ADC (ADCRDY) 

 ADC ̙ 

 

9.ADC (ADCCHSEL) 

 ADC ̙ 

 

10. ADC (ADCDRH ADCDRL) 

ADCDRH ADCDRL Ǎ ADC ̙ 

 
 

11. ADCHLV (ADCHLVH ADCHLVL) 

ADC ̙ 
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12. ADCLLV (ADCLLVH ADCLLVL) 

ADC ̙ 

 
 
 

7.1.2  

ǍADC ̙ ǍADC ADC

̙ 

 

Ǎ ADC (ADCCHSEL)Ǎ ADC

(ADCDRL/ADCDRH)̙ ADCDRLǍ ADCDRH̙  

 

ADC Ǎ Ǎ Ǜ 

 

1. ADCDR ̙ Ǎ ADCDRL Ǎ Ǎ ADCDRH

Ǎ ̙ 

 

2. (UNLCK = 1)̙ ǍADC ǜ

Ǎ ̙ 

 

3. (BUFOVR= 1)̙ ǍADC ̙ 

 
 

7.1.3  

SQ7613 ADC ADCSCAN0 ADCSCAN1 ̙ ADC

Ǎ ò1ó ǜ ò0ó ̙ADC 4

Ǎ 10 ( 4 10 )Ǎ ADC <ADBF>=0Ǎ ǜ ADC Ǎ

ADC (<AMD>=00b) ADC ̙ 

 
 

7.1.4 ADC  

 

ADC Ǎ ADCCKDIV ̙ 

 
 

7.1.5 ADC  

ADC Ǎ Ǎ ADCCR0<IRFEN> ̙ 

 
 

7.1.6 ADC  
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ADCCR1<EVSEL> 00 Ǎ ADCSR<ADRS> 1 ADC̙ EVSEL

Ǎ ADC ADRS ̙ 

 
 

7.1.7 ADC  

Ǎ ADC ̙ CPU ǍADC

ADCLV<LVCMP>̘ ADCHLV (ADCHLVL, ADCHLVH) ADCLLV (ADCLLVL, ADCLLVH)

ADC ̙ 

 

LVCMP  ADC ( ADEN)  

00   

01 ADC  < ADCLLV 
ADCLLV = 0x0060ǍADCHLV=0x3FFFǍ

ADCDR ʾ 0x005F  

10 ADC  > ADCHLV 
ADCLLV = 0x0000ǍADCHLV=0x005FǍ

ADCDR ʿ 0x0060  

11 ADCLLV > ADCDR > ADCHLV 

ADCLLV = 0x0200ǍADCHLV=0x00FFǍ

ADCDR  0x100 0x1FF  ; 

ADCLLV = 0x0100ǍADCHLV=0x01FFǍ

ADCDRʾ  0x00FF ADCDR ʿ 0x0200

 

 

Ǎ ̙ (ADCLV<LVINTVL>=0)Ǎ

ǜ (ADCLV<LVINTVL>=1)Ǎ

(ADCLV<LVSEL>)Ǎ ̙ (ADCLV<LVCMP>) Ǎ

(<LVDET>) 1̙ 

 
 

7.1.8  

2 Ǎ (<EOCF>) (ADCSR<LVDET>)̙  

 

1. EOCFǛ 0 (ADCCR0<INTLV>=0)Ǎ ǍEOCF 1̙

1(ADCCR0<INTLV>=1)Ǎ ǍEOCF 1ǍEOCF ǍEOCF

0 ̙ ADC (ADCCR0<INTEN>=1)Ǎ EOCF 1 ̙ 

 

2. LVDETǛ Ǎ (ADCSR<LVDET>) 1ǍADCSR<LVDET>

̙ADCSR<LVDET> 0 Ǎ ADC (ADCCR2<LVINTEN>=1) Ǎ

ADCSR<LVDET> 1 ̙ 

 

ADC (ADCSR<ADBF>) ADC Ǎ ̙ 

  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ133 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

 

7.1.9 ADC  

 
 

ADCCLK

ADCEN

ADCRDY

ADRS

ADC CHANNEL CH0 CH1

ADC_INT

321

ADC SAMPLE TIME 

( 4 ADC CLK )
ADC CONVERSION TIME (12 ADC CLK )

ADC SAMPLE TIME 

( 4 ADC CLK )

1 2 3 4 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4

ADC WARM UP TIME ( 32 ADC CLK )

Default CH

 

7- 2 ADC  

 
 

 

7- 3 ADC<EOCF>  

 

AD Ǜ Ǎ ̙ 

 
 
 

7.1.9.1  

ǍADC ADC̙ 

 

ADC Ǎ ADCSR<ADBF> "1"̙ ADC ADC ǍADCSR<ADBF>

"0"̙  

 

ADC Ǎ (data buffer) ̙ ǍADCSR <EOCF> "1"Ǎ

ADC ̙ ADC Ǎ ADC ̙ 

 

ADCCLK

ADCEN

ADC <EOCF>

ADC_INT

1 2 15 16 1 2 15 16 1 2 15 16 1 2 15 16

Write ɼ1ɽ to 

<EOCF>

ADC 1'st conversion ADC 2'nd conversion ADC 3'rd conversion ADC 4'th conversion

ADC DATA 1'st DATA 2'nd DATA 3'rd DATA 4'th DATA
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ADC (ADCSR<ADRS>=ó1ó)Ǎ ADC Ǎ Ǎ

ADCDRL/ADCDRH̙ ADC Ǎ<EOCF> 0Ǎ 0̙ 

 

Ǎ ADC ǜ ADCCR0<AUTOPD> 1 Ǎ Ǎ

ADC ̙ Ǎ ADC Ǎ ADC Ǎ

ADEN ADRSǍ Ǎ AD ̙ 

 

ADC ǍADCCR0<AUTOPD> 0 Ǎ ǍADC ǍADC

̙ ADC Ǎ ADRS̙  

 
 

ADCCR0<ADEN> "1" Ǎ ADRDY ó1óǍ ADC ǍADCSR<ADRS> "1"̙ ADC Ǎ

ADCCR0<ADEN> "0"̙ ADCǍ ̙ 
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7- 4 ADC  
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7.1.9.2  

ǍADC ADC̙ ADCCR0<AMD> ó11óǍ

̙ ADCSR<ADRS> ó1ó ADC̙ 

 

ADC ǍADCSR<ADRS> ̙ ADC Ǎ ADC

ADCDRL ADCDRHǍ ADCSR <EOCF> "1"Ǎ ADC ̙ Ǎ

ADC̙ 

 
 

ADCSR  <EOCF>

Status of 

Data Buffer

INTADC interrupt

<EOCF>

Write 1 clear

Read of ADCDRH

(Defined by user)

Read of ADCDRL

(Defined by user)

ADCSR

ADCSR

Result of the 

1
st

 Conversion

Result of the 

 2
nd

 Conversion
Result of the 

3
rd

 Conversion

|< AMD>

|< ADRS>

Result of the 

4
th

 Conversion

 

7- 5 ADC  

 
 

7.1.10 AD  

ADCCR0<AMD> "00"Ǎ ADC ̙ 

 

ADCCR0<AMD> "00" ǍADC Ǎ ADC ǜ

ADCSR<EOCF>ǍADCSR<ADBF>  "0"ǜ Ǎ<ADEN>=0ǍADCDRL/ADCDRH

0̙ 
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7.1.11 ADC  

1. ADCCKDIV<ADCKDIV> ADC  

 

2. ADCCR0<ADEN> "1" ADCǍ ADC ADCCR0<IRFEN>

ADCLV<LVCMP>̙  

 

3. ADC ADCCR1<EVSEL> 

 

4. ADCCR0<AMD> 

 

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

 

6. ADCSR<ADRS> "1"Ǎ ADC  

 

7. ADC ǍADC (ADCSR) ADC <EOCF> "1"ǍADC ADC

ADCDRH ADCDRL Ǎ INTADC ̙ 

 

8. ADCDRH ǍEOCF 1 ó0ó̙ ADC ADCDRH

ADCǍ Ǎ ADCDRL ADCDRH̙  
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ADC initial status

SET ADCKDIV

SET 

ADCCR0<ADEN>

SET 

ADCCR0<AMD>

SET ADC other 

function

ADCRDY=1

SET ADCSR<ADRS>

EOCF=1

Write<EOCF> ò1ó to clear

Read ADCDRL/H

Operation Check One Shot ModeContinuous Mode

Next Conversion
Next Conversion

SET <AMD>=00

SET <ADEN>=0

ADC Power down

ADC Initial status

Check ADEN=1

NO

YES

NO

YES

YES

NO

YES

NO

NO

YES

NO

YES

 

7- 6 ADC  

 



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ139 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

7.2  
 

7.2.1  

AIN VREF VSS ̙

Ǎ ADC Ǎ ̙ 

 
 

7.2.2 I/O  

I/O ̙ ( ) ADC Ǎ

( ) / Ǎ ADC ̙

ǜ Ǎ ̙ 

 

 

7.2.3  

̙ Ǎ ̙

Ǎ 5Kɱ̙ ̙ 

 

 

7- 7  

            Ǜi= 4~10 
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7.3 ADC  
 

   

0x0300 ADCCR0 ADC 0  

0x0301 ADCCR1 ADC 1  

0x0302 ADCCR2 ADC 2  

0x0304 ADCCKDIV ADC   

0x0306 ADCLV ADC   

0x0307 ADCSCAN0 ADC 0  

0x0308 ADCSCAN1 ADC 1  

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 ( ) 
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ADC 0 (ADCCR0) 

ADCCR0 
(0x0300) 

7 6 5 4 3 2 1 0 

 AMD[1:0]  AUTOPD INTLV INTEN IRFEN[1:0] ADEN 

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

 0 1 0 0 0 0 1 0 

Ǜ  

 

AMD [1:0]  AD  

00Ǜ Ǎ AD  

01Ǜ  

10Ǜ  

11Ǜ  

AUTOPD  
0Ǜ ǍADC  

1Ǜ Ǎ ǍADC  

INTLV  
0Ǜ  

1Ǜ  

INTEN  
0ǛADC  

1ǛADC  

IRFEN [1:0]  

00Ǜ  

01ǛVDDA_ADC 

10Ǜ   

11Ǜ  

ADEN AD  
0ǛADC  

1ǛADC  
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 ADC 1 (ADCCR1) 

ADCCR1 
(0x0301) 

7 6 5 4 3 2 1 0 

 EVSEL[3:0] reserved 

/  R/W R 

 0 0 

Ǜ  

 

EVSEL0 [3:0]  

0000ǛADRS 

1000ǛTCA0 

1001ǛTCA2 

1010ǛTCA4 

1100ǛEINT0 

Ǜ  

 
 

 ADC 2 (ADCCR2) 

ADCCR2 
(0x0302) 

7 6 5 4 3 2 1 0 

 reserved LVINTEN 

/  R R/W 

 0 0 

Ǜ  

 

LVINTEN  
0Ǜ  

1Ǜ  
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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 

1  

2 ADC CH2.7  

3 ADC sample rate=  x  

24MHz, ADCCKDIV 0x02 ADC Sample rate :  ὼ ςχςȢχςχὯίὴί 

 

ADCKDIV[3:0] 
ADC Ǜ 

ADC  

0000 : fsysclk 
0001 : fsysclk/2 
0010 : fsysclk/22 
0011 : fsysclk/23 
0100 : fsysclk/24 
0101 : fsysclk/25 
0110 : fsysclk/26 

0111 : fsysclk/27 
1000 : fsysclk/28 
1001 : fsysclk/29 

 
 

 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 

Ǜ  

 

LVCMP[1:0]  

00Ǜ  

01Ǜ (ADCLLV > ADC ) 

10Ǜ (ADC  > ADCHLV) 

11Ǜ  

(ADCLLV > ADC  ADC  > ADCHLV) 

LVINTVL  
0Ǜ  

1Ǜ LVSEL  

LVSEL [4:0]  

LVINTVL=1 Ǎ  

00100: AIN4 
00101: AIN5 
00110: AIN6 
00111: AIN7 
01000: AIN8 

ΧΧ 
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 ADC 0 (ADCSCAN0) 

ADCSCAN0 

(0x0307) 
7 6 5 4 3 2 1 0 

 ADCSCAN[7:4]  Reserved 

/  R/W 

 0 

Ǜ  

 

ADCSCAN [7:4] ADC  ADC  

 
 

ADC 1 (ADCSCAN1) 

ADCSCAN1 
(0x0308) 

7 6 5 4 3 2 1 0 

      ADCSCAN[10:8] 

/  R/W 

 0 

Ǜ  

 

ADCSCAN [10:8] 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 

Ǜ  

 

EOCF ADC  
0Ǜ  

1Ǜ  

ADBF ADC  
0ǛADC  

1ǛADC  

ADCRDY ADC  
0ǛADC  

1ǛADC  

BUFOVR  
0ǛADC  

1ǛADC  

UNLCK  
0Ǜ  

1Ǜ  

LVDET  
0Ǜ  

1Ǜ  ( write 1 clear) 

ADRS ADC  
0Ǜ- 

1ǛADC  

 
 

ADC  (ADCCHRDY) 

ADCCHRDY 
(0x030B) 

7 6 5 4 3 2 1 0 

 reserved CHRDY[4:0] 

/  R R 

 0 0 

Ǜ  

 

CHRDY [4:0]  ADC  
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 ADC  (ADCCHSEL) 

ADCCHSEL 
(0x030C) 

7 6 5 4 3 2 1 0 

 reserved CHSEL[4:0] 

/  R R/W 

 0 0 

Ǜ  

 

CHSEL [4:0]  ADC  

 
 

 ADC ( ) (ADCDRL) 

ADCDRL 
(0x0310) 

7 6 5 4 3 2 1 0 

 ADCDRL[7:0] 

/  R 

 0 

Ǜ  

 

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 

Ǜ  

 

ADCDRH[3:0] ADC  ADC  
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 ADC ( ) (ADCLLVL) 

ADCLLVL 
(0x0312) 

7 6 5 4 3 2 1 0 

 ADCLLVL[7:0] 

/  R/W 

 0 

Ǜ  

 

ADCLLVL[7:0] ADC  ADC  

 
 

 ADC ( ) (ADCLLVH) 

ADCLLVH 
(0x0313) 

7 6 5 4 3 2 1 0 

 reserved ADCLLVH[3:0] 

/  R R/W 

 0 0 

Ǜ  

 

ADCLLVH[3:0] ADC  ADC  

 

 

ADC ( ) (ADCHLVL) 

ADCHLVL 
(0x0314) 

7 6 5 4 3 2 1 0 

 ADCHLVL[7:0] 

/  R/W 

 0 

Ǜ  

 

ADCHLVL[7:0] ADC  ADC  
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 ADC ( ) (ADCHLVH) 

ADCHLVH 
(0x0315) 

7 6 5 4 3 2 1 0 

 reserved ADCHLVH[3:0] 

/  R R/W 

 0 0 

Ǜ  

 

ADCHLVH[3:0] ADC  ADC ( ) 
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8. Flash (FMC) 

Flash (Flash Memory Contorller, FMC) Flash ̘ Ǎ

Ǜ 

 

Å (byte)  

Å (byte)  

Å (sector erase) (mass erase) 

 

Flash 3 Ǎ 8-1 ̙ ǍFMC ̙ 

 

To CPU

Slave CTRL

ADR DATA RD

Slave CTRL

ADR DATA CMD

FCTL

ADR DATA CMD

Flash Memory

System

Bus

FCTL_INT

 

8- 1 FLASH  

 
 

8.1  
 

Ǎ (slave) ̙ Ǎ

ready lowǍ ̙ Ǎ BUSY Ǎ ̙ Flash /

ǍFlash 1MHzǍ FCKDIV Flash ǍFlash  / 

(FCKDIV+1)̙  Reset Ǎ  FCKDIV̙  

 

Ǎ FMC Ǜ 2 Flash (FADDR0,FADDR1)̘ 2

Flash (FDATA0,FDATA1) 2 Flash (FCR0,FCR1)̙ 64KB ǜ

16 ǜ ̙ FMC Ǎ Flash

0(FCR0) ̙ 
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:  

DATASZ0 00(byte )Ǎ (FADDR0,FADDR1)Ǎ

(FDATA0,FDATA1)̙ Ǎ Ǎ Ǎ ̙

Ǎ ǍBUSY ̙ (page erase)

ǜ (mass erase) ̙ 

 
 

Ǎ :  

1.  flash 0xFF (flash 1 0 )Ǎ flash ó0xFFó,óPROGA_ERRó 

2. flash  

3. Flash , Ǎ Ǎ ó PROGD_ERRó 

 

8.2 Flash  
 

   

0x0027 FCKDIV  Flash   

0x0040  FCR0  Flash 0  

0x0041  FCR1  Flash 1  

0x0042  FADDR0  Flash 0  

0x0043  FADDR1  Flash 1  

0x0044  FDATA0  Flash 0  

0x0045  FDATA1  Flash 1  

8.1 Flash  

 

Ǎ ̙ 
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Flash (FCKDIV) 

FCKDIV 7 6 5 4 3 2 1 0 

 FCKDIV[7:0] 

/  R/W 

 0x0F 

 

 1Ǜ  Flash / ǍFlash  1MHz ; Flash  / (FCKDIV +1)  

2Ǜ  

 
 

Flash 0 (FCR0) 

FCR0  7 6 5 4 3 2 1 0 

 reserved reserved DATASZ0[1:0] FCMD[3:0] 

/  R R R/W R/W 

 0 0 0 0 

1Ǜ 0-6  

2Ǜ 7  

3Ǜ UID Ǎ FCMD Ǎ   

http://www.imqtech.com/tech/technicaldocuments/sa mplecode 

4Ǜ Ǎ reserve 0 

 

DATASZ0 [1:0] Flash  
00Ǜ Byte 

Ǜ  

FCMD [3:0] Flash  

FCMD[1:0] 

00Ǜ  

01Ǜ  

10Ǜ  

11Ǜ  

 

FCMD[3:2 ] 00  

 

Ǜ Ǎ  
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Flash 1 (FCR1) 

FCR1  7 6 5 4 3 2 1 0 

 BUSY 
PROGA_ 

ERR 
PROGD_ 

ERR 
reserved reserved 

/  R R R R/W R 

 0 0 0 0 0 

1Ǜ  

2Ǜ Ǎ reserve 0 

 

BUSY Flash  

0Ǜ  

1Ǜ ǍFlash  

Ǜ 1 0 ̙ 

PROGA_ERR Flash  
0Ǜ  

1Ǜ  

PROGD_ERR Flash  
0Ǜ  

1Ǜ  

 
 

Flash 0 (FADDR0) 

FADDR0  7 6 5 4 3 2 1 0 

 FADDR[7:0] 

/  R/W 

 0 

Ǜ  

 

FADDR [7:0] Flash ( 0-7 )  
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Flash 1 (FADDR1) 

FADDR1  7 6 5 4 3 2 1 0 

 FADDR[15:8] 

/  R/W 

 0 

Ǜ  

 

FADDR [15:8] Flash ( 8-15 ) 

 
 

Flash 0 (FDATA0) 

FDATA0  7 6 5 4 3 2 1 0 

 FDATA[7:0] 

/  R/W 

 0 

Ǜ  

 

FDATA [7:0] Flash ( 0-7 ) 

 
 

Flash 1 (FDATA1) 

FDATA1 7 6 5 4 3 2 1 0 

 FDATA[15:8] 

/  R/W 

 0 

Ǜ  

 

FDATA [15:8] Flash ( 8-15 ) 
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 I/O  

SQ7613 6 I/O  ( 29 I/O ) Ǜ 

 

   /   

PortP0 

P0.6 
P0.5 
P0.4 
P0.2 
P0.1 
P0.0 

6 /  

P0.0 UART̘ SIO̘ I2C̘TCA ̙ 

P0.1 UART̘ SIO̘ TCA ̙ 

P0.2 
P0.6 

SIO̘ I2C̘TCA ̙ 

P0.4 
P0.5 

UART̘ SIO̘ I2C̘TCA ̙ 

PortP1 P1.3 P1.0 4 /  P1.3 P1.0 ADC ̙ 

PortP2 

P2.4 
P2.2 
P2.1 
P2.0 

4 /  

P2.0 SIO̘ ̙ 

P2.1 SIO̘ I2C̘ ̙ 

P2.2 SIO̘ I2C̘ ̙ 

P2.4 ̙ 

PortP3 P3.7 P3.1 7 /  

P3.1  

P3.3 P3.2 I2C ̙ 

P3.4 ̙ 

P3.5 TCA̘ ̙ 

P3.6 UART̘ TCA̘ ̙ 

P3.7 UART̘ TCA ̙ 

PortP4 
P4.5 P4.2 

P4.7 
5 /  

P4.2 - 

P4.3 ̙ 

P4.4 
P4.5 

̙ 

P4.7 TCA̘ ̘ ̙ 

PortP5 

P5.3 
P5.2 
P5.1 
 

3 /  

P5.1 ADC ̘UART̘ TCA ̙ 

P5.2 ADC ̘UART̘ TCA ̙ 

P5.3 ADC ̘ADC ̙ 

9- 1  I/O  
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/  

Key-on Wakeup External Interrupt 

P0.0 P1.0 P2.0   KWI 0 EINT0 

P0.1 P1.1 P2.1 P3.1  KWI 1 EINT1 

P0.2 P1.2 P2.2 P3.2  KWI 2 EINT2 

- P1.3 - 
P3.3 
P3.6 

 KWI 3 EINT3 

P0.4  P2.4 P3.4  KWI 4 EINT4 

P0.5   P3.5  KWI 5 EINT5 

P0.6   - - KWI 6 EINT6 

-   P3.7 P4.7 KWI 7 EINT7 

    P4.2  EINT2 

    P4.3  EINT3 

    P4.4  EINT4 

    P4.5  EINT5 

9- 2  I/O ǯ  
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9.1  I/O  
 

I/O ̙x ̙ ̙

̙ 

 

PxDO  

̙ ǍPxDO ̙ 

 

PxDI  

̙ Ǎ PxDI ̙ 

 

PxOE  

̙ ̙ 

 

PxFC1ǯPxFC2  

̙ ̙ 

 

PxPU  

̙ 

 

PxPD  

̙ 

 

Ǜ Ǎ GPIO Ǎ NOPǍ Ǎ

D̙ 
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9.2  I/O  

  3 2 1 0 

GPIO DO 
0x00E0 P3DO P2DO P1DO P0DO 

0x00E4  P5DO P4DO 

GPIO DI 
0x00F0 P3DI P2DI P1DI P0DI 

0x00F4  P5DI P4DI 

GPIO OE 
0x0100  P3OE  P2OE  P1OE  P0OE  

0x0104   P5OE  P4OE  

GPIO PU 
0x0110  P3PU  P2PU  P1PU  P0PU  

0x0114   P5PU  P4PU  

GPIO PD 
0x0120  P3PD  P2PD  P1PD  P0PD  

0x0124   P5PD  P4PD  

GPIO FC1 
0x0140  P3FC1  P2FC1  P1FC1  P0FC1  

0x0144   P5FC1  P4FC1  

GPIO FC2 
0x0150 P3FC2 P2FC2 P1FC2 P0FC2 

0x0154  P5FC2 P4FC2 

 
 

 

9.2.1 P0  

 

P0 (P0DO) 

P0DO 7 6 5 4 3 2 1 0 

 reserved P6 P5 P4 reserved P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 
0  

 1  

 

 

P0 (P0DI) 

P0DI 7 6 5 4 3 2 1 0 

 reserved P6 P5 P4 reserved P2 P1 P0 

/  R R R R R R R R 

 0 0 0 0 0 0 0 0 

 ̙ ó0ó̙ 
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P0 (P0OE) 

P0OE 7 6 5 4 3 2 1 0 

 reserved P6 P5 P4 reserved P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 
0  ( ) 

1  ( ) 

 

P0 (P0PU) 

P0PU 7 6 5 4 3 2 1 0 

 reserved P6 P5 P4 reserved P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 

0  

1 
̙ ̙ "1ó

̙ 

 

P0 (P0PD) 

P0PD 7 6 5 4 3 2 1 0 

 reversed P6 P5 P4 reversed P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 

0  

1 
̙ ̙ "1ó

̙ 

Ǜ PxPUx PxPDx ó1óǍ ̙(x = 0, 1) 
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P0 1ǯ2 (P0FC1ǯP0FC2) 

P0FC1 

P0FC2 

 

7 6 5 4 3 2 1 0 

 reserved P6 P5 P4 reserved P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 

P0FC1=0,P0FC2=0 
-    -    

P0FC1=0,P0FC2=1 - - - - - - - - 

P0FC1=1,P0FC2=0 - 
TCA6/ 

SCK0/SCL0 

TXD2/RXD2/ 

SI0/SDA0/ 

SCL0/TCA5 

RXD2/TXD2/ 

SO0/TCA4/ 

SDA0 

- 
TCA2/SCK1/S

DA1/TCA2 

TXD0/ 

RXD0/SO1/ 

TCA1 

RXD0/TXD0/
SI1/SCL1/ 

TCA0 

P0FC1=1,P0FC2=1 - - - - - - - - 
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9.2.2 P1  

 

P1 (P1DO) 

P1DO 7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved P3 P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 
0  

 1  

 

 

P1 (P1DI) 

P1DI 7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved P3 P2 P1 P0 

/  R R R R R R R R 

 0 0 0 0 0 0 0 0 

 ̙ ó0ó̙ 

 

 

P1 (P1OE) 

P1OE 7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved P3 P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 
0  ( ) 

1  ( ) 
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P1 (P1PU) 

P1PU 7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved P3 P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 

0  

1 
̙ ̙ "1ó

̙ 

 

 

P1 (P1PD) 

P1PD 7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved P3 P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 

0  

1 
̙ ̙ "1ó

̙ 

Ǜ PxPUx PxPDx ó1óǍ ̙(x = 0, 1) 

 

P1 1ǯ2 (P1FC1ǯP1FC2) 

P1FC1 

P1FC2 
7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved P3 P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 

P1FC1=0,P1FC2=0         

P1FC1=0,P1FC2=1 
- - - - - - - - 

P1FC1=1,P1FC2=0 - - - - - - - - 

P1FC1=1,P1FC2=1 - - - - AIN4 AIN5 AIN6 AIN7 
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9.2.3 P2  

 

P2 (P2DO) 

P2DO 7 6 5 4 3 2 1 0 

 reserved reserved reserved P4 reserved P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 
0  

 1  

 

 

P2 (P2DI) 

P2DI 7 6 5 4 3 2 1 0 

 reserved reserved reserved P4 reserved P2 P1 P0 

/  R R R R R R R R 

 0 0 0 0 0 0 0 0 

 ̙ ó0ó̙ 

 

 

P2 (P2OE) 

P2OE 7 6 5 4 3 2 1 0 

 reserved reserved reserved P4 reserved P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 
0  ( ) 

1  ( ) 

 

P2 (P2PU) 

P2PU 7 6 5 4 3 2 1 0 

 reserved reserved reserved P4 reversed P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 

0  

1 
̙ ̙ "1ó

̙ 
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P2 (P2PD) 

P2PD 7 6 5 4 3 2 1 0 

 reserved reserved reserved P4 reserved P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 

0  

1 
̙ ̙ "1ó

̙ 

Ǜ PxPUx PxPDx ó1óǍ ̙(x = 0, 1) 

 

 

P2 1ǯ2 (P2FC1ǯP2FC2) 

P2FC1 

P2FC2 
7 6 5 4 3 2 1 0 

 reserved reserved reserved P4 reserved P2 P1 P0 

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

 0 0 0 0 0 0 0 0 

 

P2FC1=0,P2FC2=0 
- - -  -    

P2FC1=0,P2FC2=1 - - - - - - - - 

P2FC1=1,P2FC2=0 - - - TCA4 - 
SCL1/SCK1/ 

TCA2 

SDA1/SI1/ 

TCA1 
TCA0/SO1 

P2FC1=1,P2FC2=1 - - - - - - - - 
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9.2.4 P3  

 

P3 (P3DO) 

P3DO 7 6 5 4 3 2 1 0 

 P7 P6 P5 P4 P3 P2 P1 reserved 

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

 0 0 0 0 0 0 0 0 

 
0  

 1  

 

 

P3 (P3DI) 

P3DI 7 6 5 4 3 2 1 0 

 P7 P6 P5 P4 P3 P2 P1 reserved 

/  R R R R R R R R 

 0 0 0 0 0 0 0 0 

 ̙ ó0ó̙ 

 

 

P3 (P3OE) 

P3OE 7 6 5 4 3 2 1 0 

 P7 P6 P5 P4 P3 P2 P1 reserved 

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

 0 0 0 0 0 0 0 0 

 
0  ( ) 

1  ( ) 
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P3 (P3PU) 

P3PU 7 6 5 4 3 2 1 0 

 P7 P6 P5 P4 P3 P2 P1 reserved 

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

 0 0 0 0 0 0 0 0 

 

0  

1 
̙ ̙ "1ó

̙ 

 

P3 (P3PD) 

P3PD 7 6 5 4 3 2 1 0 

 P7 P6 P5 P4 P3 P2 P1 reserved 

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

 0 0 0 0 0 0 0 0 

 

0  

1 
̙ ̙ "1ó

̙ 

Ǜ PxPUx PxPDx ó1óǍ ̙(x = 0, 1) 

 

 

P3 1ǯ2 (P3FC1ǯP3FC2) 

P3FC1 

P3FC2 
7 6 5 4 3 2 1 0 

 P7 P6 P5 P4 P3 P2 P1 reserved 

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

 0 0 0 0 0 0 0 0 

 

P3FC1=0,P3FC2=0        - 

P3FC1=0,P3FC2=1 - - - - - - - - 

P3FC1=1,P3FC2=0 TXD0/RXD0
/TCA7 

RXD0/TXD0
/TCA3 

TCA5 - SCL0/ SDA0 - - 

P3FC1=1,P3FC2=1 - - - - - - - - 
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9.2.5 P4  

 

P4 (P4DO) 

P4DO 7 6 5 4 3 2 1 0 

 P7 reserved P5 P4 P3 P2 reserved reserved 

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

 0 0 0 0 0 0 0 0 

 
0  

 1  

 

 

P4 (P4DI) 

P4DI 7 6 5 4 3 2 1 0 

 P7 reserved P5 P4 P3 P2 reserved reserved 

/  R R R R R R R R 

 0 0 0 0 0 0 0 0 

 ̙ ó0ó̙ 

 

 

P4 (P4OE) 

P4OE 7 6 5 4 3 2 1 0 

 P7 reserved P5 P4 P3 P2 reserved reserved 

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

 0 0 0 0 0 0 0 0 

 
0  ( ) 

1  ( ) 

 

Ǜ P4OE Ǎ IC ̙ (HXOUT) Ǎ

P4OE_P4 0̙ D ̙ 
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P4 (P4PU) 

P4PU 7 6 5 4 3 2 1 0 

 P7 reserved P5 P4 P3 P2 reserved reserved 

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

 0 0 0 0 0 0 0 0 

 

0  

1 
̙ ̙ "1ó

̙ 

 

 

P4 (P4PD) 

P4PD 7 6 5 4 3 2 1 0 

 P7 reserved P5 P4 P3 P2 reserved reserved 

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

 0 0 0 0 0 0 0 0 

 

0  

1 
̙ ̙ "1ó

̙ 

Ǜ PxPUx PxPDx ó1óǍ ̙(x = 0, 1) 

 

 

P4 1ǯ2 (P4FC1ǯP4FC2) 

P4FC1 

P4FC2 

 

7 6 5 4 3 2 1 0 

 P7 reserved P5 P4 P3 P2 reserved reserved 

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

 0 0 0 0 0 0 0 0 

 

P4FC1=0,P4FC2=0  -     - - 

P4FC1=0,P4FC2=1 
DVO - - - - - - - 

P4FC1=1,P4FC2=0 TCA7 - - - - - - - 

P4FC1=1,P4FC2=1 - - XOUT XIN - - 
- - 
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9.2.6 P5  

 

P5 (P5DO) 

P5DO 7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved P3 P2 P1 reserved 

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

 0 0 0 0 0 0 0 0 

 
0  

 1  

 

 

P5 (P5DI) 

P5DI 7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved P3 P2 P1 reserved 

/  R R R R R R R R 

 0 0 0 0 0 0 0 0 

 ̙ ó0ó̙ 

 

 

P5 (P5OE) 

P5OE 7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved P3 P2 P1 reserved 

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

 0 0 0 0 0 0 0 0 

 
0  ( ) 

1  ( ) 

 

  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ169 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

 

P5 (P5PU) 

P5PU 7 6 5 4 3 2 1 0 

 reversed reversed reversed reserved P3 P2 P1 reserved 

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

 0 0 0 0 0 0 0 0 

 

0  

1 
̙ ̙ "1ó

̙ 

 

P5 (P5PD) 

P5PD 7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved P3 P2 P1 reserved 

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

 0 0 0 0 0 0 0 0 

 

0  

1 
̙ ̙ "1ó

̙ 

Ǜ PxPUx PxPDx ó1óǍ ̙(x = 0, 1) 

 

P5 1 ǯ2(P5FC1ǯP5FC2) 

P5FC1 

P5FC2 
7 6 5 4 3 2 1 0 

 reserved reserved reserved reserved P3 P2 P1 reserved 

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

 0 0 0 0 0 0 0 0 

 

P5FC1=0,P5FC2=0 - - - -    - 

P5FC1=0,P5FC2=1 
- - - - - - - - 

P5FC1=1,P5FC2=0 - - - - - TXD1/RXD1 RXD1/TXD1 - 

P5FC1=1,P5FC2=1 - - - - 
AIN8 

VREF 
AIN9 AIN10 - 
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10 (MAC) 

 

Ǜ 

- 32  

- 32  

- 16 x 16  

- 32 (unsigned)  

- 40 (accumulator) 

-  

-  

- (operand zeroization) 

 

10.1  

 MACCR0<MODE> Ǎ Ǜ 

 

MODE  

0000    C = A + B  

0001    C = A - B  

0010    C = A x B  

0100    C = C + A + B  

0101    C = C - (A + B)  

0110    C = C + A x B  

0111    C = C ð A x B  

1000  C=A/B 

10- 1  

 

2 (A ,B) (C) ̙MAC A (MACA) MAC B(MACB) 32

ǜ (AxB) ǍMACA MACB 16 Ǎ (MACA0, MACA1, MACB0, 

MACB1) ̙ ǍMACA MACB 32 ǍMAC C (MACC) 40

̙ 

 

(MACCR1<CLEARA>, MACCR1<CLEARB>, MACCR1<CLEARC>) 1Ǎ

̙ Ǎ 0̙ 

 

(signed) (unsigned) Ǎ MACCR0<SIGN > ̙ SIGN=0 Ǎ

ǜ SIGN=1 Ǎ ̙ 
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MACC SIGN=0 SIGN=1 

 0xFF_FFFF_FFFF  0x7F_FFFF_FFFF  

 0x00_0000_0000  0x80_0000_0000  

10- 2  

 

MACCR1<START> 1 Ǎ 0̙

(MACCR0<INTEN>=1) Ǎ (MACCR1<INTF>) 1 ̙ 

 

(SIGN=0) Ǎ (Most Significant Bit, MSB) Ǎ

(0xFF_FFFF_FFFF +1)  (0-1) Ǎ (MACCR1<CF>) 1̙ Ǎ

̙ 

 

(SIGN=1) Ǎ (0x7F_FFFF_FFFF + 0x7F_FFFF_FFFF)  

(0x80_0000_0000 + 0x80_0000_0000)Ǎ (MACCR1<OF>) 1̙ Ǎ

̙ 

 

̙ 

 

(saturation mode) (underflow) Ǎ MACC ̙

(MACCR0<SAT>=0) Ǎ ǍMACC ǜ (MACCR0<SAT>=1) Ǎ

ǍMACC ̙ 

 

Ǎ Ǎ ̙ 

  

 1: C ð A ð B  

00_1234_5678 ð FFFF_FFFF ð FFFF_FFFC  
  

SIGN SAT  CF OF 

0 0 FE_1234_567D 1 N/A  

0 1 00_0000_0000 1 N/A  

1 0 00_1234_567D N/A  0 

1 1 00_1234_567D N/A  0 

  

2: C + A + B   

7F_FFEE_DDCC + 1234_5678 +4433_2211   
  

SIGN  SAT   CF  OF  

0  0  80_5656_5655  0  N/A  

0  1  80_5656_5655  0  N/A  

1  0  80_5656_5655  N/A  1  

1  1  7F_FFFF_FFFF  N/A  1  
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Ǜ 

=  /  

Ǜ 

 = MACA 

 = MACB 

 = MACC 

 = MACA 

 

MAC 0(MACCR0) <SIGN> ̘<SAT> ̘MAC 1(MACCR1)<CF> <OF>

Ǎ ̙ 

 

3ǛC=A / B 

 

MACA 

( ) 

MACB 

( ) 

MACC 

( ) 

MACA 

( ) 
DIVERR 

44B1_7E22 0000_0045 00_00FE_DCBA 0000_0000 0 

0000_1234 0000_5678 00_0000_0000 0000_1234 0 

FEDC_BA98 0123_4567  00_0000_00E0 0000_0078 0 

0000_0000 FFFF_1234  00_0000_0000 0000_0000 0 

44B1_7E22 0000_0000  00_0000_0000  44B1_7E22 1 
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10.2  

   

0x0870 MACCR0 MAC 0 

0x0871 MACCR1 MAC 1 

0x0872 
|  

0x0873 
 

0x0874 MACA0 MAC A 0 [7:0] 

0x0875 MACA1 MAC A 1 [15:8] 

0x0876 MACA2 MAC A 2 [23:16]  

0x0877 MACA3 MAC A 3 [31:24]  

0x0878 MACB0 MAC B 0 [7:0] 

0x0879 MACB1 MAC B 1 [15:8] 

0x087A MACB2 MAC B 2 [23:16] 

0x087B MACB3 MAC B 3 [31:24] 

0x087C MACC0 MAC C 0 [7:0] 

0x087D MACC1 MAC C 1 [15:8] 

0x087E MACC2 MAC C 2 [23:16] 

0x087F MACC3 MAC C 3 [31:24] 

0x0880 MACC4 MAC C 4 [39:32] 

10- 3  
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  MAC 0(MACCR0) 

MACCR0 7 6 5 4 3 2 1 0 

 MODE[3:0] reserved SIGN SAT INTEN 

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

 0 0 0 0 0 

Ǜ Ǎ reserve 0 

  

MODE[3:0]  

0000 : C = A + B  

0001 : C = A - B  

0010 : C = A x B  

0011 :  

0100 : C = C + A + B  

0101 : C = C - (A + B)  

0110 : C = C + A x B  

0111 : C = C ð A x B 

1000 : C =A / B, A = A % B 

Ǜ  

SIGN /  
0Ǜ  

1Ǜ  

SAT  
0Ǜ  

1Ǜ  

INTEN  
0Ǜ  

1Ǜ  
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  MAC 1(MACCR1) 

MACCR1 7 6 5 4 3 2 1 0 

 DIVERR INTF  OF  CF  CLEARC  CLEARB  CLEARA  START  

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

 0  0  0  0  0  0  0  0  

Ǜ Ǎ reserve 0 

  

DIVERR  

0Ǜ  

1Ǜ  

 

ó1ó 0Ǎ ó0ó ̙ 

INTF  

0Ǜ  

1Ǜ (Interrupt pending)  

 

1 0Ǎ ó0ó ̙ 

OF  
0Ǜ  

1Ǜ  

CF  
0Ǜ  

1Ǜ  

CLEARC MACC  

0Ǜ  

1Ǜ ̙ Ǎ

0̙ 

CLEARB MACB  

0Ǜ  

1Ǜ ̙ Ǎ

0̙ 

CLEARA MACA  

0Ǜ  

1Ǜ ̙ Ǎ

0̙ 

START  

0Ǜ  

1Ǜ MAC ̙ Ǎ

0̙ 
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  MAC A 0 (MACA0) 

MACA0 7 6 5 4 3 2 1 0 

 MACA[7:0] 

/  R/W  

 0  

 

MACA[7:0] MAC A [7:0]  

 

  

MACA0  MAC A 0 [7:0] 

MACA1  MAC A 1 [15:8] 

MACA2  MAC A 2 [23:16] 

MACA3  MAC A 3 [31:24] 

  

MAC A 32 Ǎ Ǎ ó10.3 MAC ó̙  

 
 

  MAC B 0 (MACB0) 

MACB0 7 6 5 4 3 2 1 0 

 MACB[7:0] 

/  R/W  

 0  

 

MACB[7:0] MAC B [7:0]  

 

  

MACB0  MAC B 0 [7:0] 

MACB1  MAC B 1 [15:8] 

MACB2  MAC B 2 [23:16] 

MACB3  MAC B 3 [31:24] 

  

MAC B 32 Ǎ Ǎ ó10.3 MAC ó̙  
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  MAC C 0 (MACC0) 

MACC0 7 6 5 4 3 2 1 0 

 MACC[7:0] 

/  R/W  

 0  

 

MACC[7:0] MAC C [7:0]  

 

  

MACC0  MAC C 0 [7:0] 

MACC1  MAC C 1 [15:8] 

MACC2  MAC C 2 [23:16] 

MACC3  MAC C 3 [31:24] 

MACC4  MAC C 4 [39:32] 

  

MAC C 40 Ǎ Ǎ ó10.3 MAC ó̙  
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11 (PNI) 

 

11.1  

(Peripheral Network Inter -Connect ,PNIC) Ǎ

IO ̙ 

 

Ǎ IO ̙PNIC

Ǎ Ǎ ̙ 
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11.2 PNIC  

PNIC Ǎ Ǎ ̙ 

Start

GPIO

EXINT

KWU

External crytstal 

input /output ,

Analog function

DVO

PxFC1=0,PxFC2=0

Default Value

Use EINTCR<INTSEL>

To select input pin

PxFC1=0,PxFC2=0

Default Value

Use KWUSR

To select input pin
PxFC1=0,PxFC2=0

Default Value

Set

PxFC1=1,PxFC2=1

Set

PxFC1=0,PxFC2=1

Use FSELR 

to select

peripheral

Use PCSELR 

to

select GPIO

Set

PxFC1=1,PxFC2=0

Configure Peripheral,

Enable Peripheral

Done

Y

Y

Y

Y

Y

N

N

N

N

N

UART/SIO/ I2C

/TCA

 

11- 1 PNIC  

 

1Ǜ Ǎ :  FSELR̘  PCSELR̘  PxFC1̘ PxFC2 ̙ 

2: PxFC1, PxFC2 Ǎ ̣9.2 I/O ̤̙ 
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11.3 PNIC  
 

Ǎ : FSELR̘ PCSELR̘ PxFC1̘ PxFC2 ̙ 

 

6 (FSELR0 FSELR5)Ǎ PxL PxH

̙ FSELRx Ǎ x  port Ǎ FSELRx 

 FSELRx[6:4]  FSELRx[2:0] , ̙  

 

Ǜ  PǑ.7 Ǎ  FSELR0 [6:4];  P0.0Ǎ  

FSELR0[2:0] ̙  

 

FSELR  FSELRx[6:4] FSELRx[2:0] 

FSELR0 P0[7:4] P0[3:0] 

FSELR1 P1[7:4] P1[3:0] 

FSELR2 P2[7:4] P2[3:0] 

FSELR3 P3[7:4] P3[3:0] 

FSELR4 P4[7:4] P4[3:0] 

FSELR5 P5[7:4] P5[3:0] 

11- 1 FSELR  

 

FSELRx[2:0]  

 

FSELRx[6:4]  

PxL (Px[0]̘ Px[1]̘Px[2]̘Px[3]) 

 

PxH (Px[4]̘ Px[5]̘Px[6]̘Px[7]) 

0b000  UART, I2C, TCA 

0b001  UART, I2C, TCA 

0b010  I2C, SIO 

0b011  UART, I2C, TCA 

0b100  I2C, TCA 

0b101  TCA 

11- 2 FSELR  

 

PCSELR0 PCSELR5Ǎ 6 ̙PCSELR

Ǎ ̙ UART0 P0.0̘ P3.6̘ P0.1 P3.7 4 ǜ

FSELR[2:0]=000b Ǎ PCSELR0[1:0] 2õb00Ǎ UART0 P0.0 ̙PCSELR0[1:0]

2õb01Ǎ P3.6 ̙ PCSELR ̙ 
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 7:6  5:4  3:2  1:0  

PCSELR0 reserved UART2 UART1 UART0 

PCSELR 1 reserved reserved I2C1 I2C0 

PCSELR 2 reserved reserved SIO1 SIO0 

PCSELR 3 reserved reserved reserved reserved 

PCSELR 4 TCA3 TCA2 TCA1 TCA0 

PCSELR 5 TCA7 TCA6 TCA5 TCA4 

11- 3  PCSELR  

 

4 Ǎ ̙ (PxFC1=0, PxFC2=0)Ǎ IOǍ

PxOE( )  ; ( PxFC1=0, PxFC2=0) Ǎ

/ PxFC Ǎ PxOE ̙ 

 
   

  

PxFC1=0, PxFC2=0 GPIO  

PxFC1=0, PxFC2=1 Ǜ DVO 

PxFC1=1, PxFC2=0 ǛUART, SIO, I2C, TCA 

PxFC1=1, PxFC2=1 / ,  

1: PxFC1.PxFC2 (X=0~5) 

2 : Ǎ IO (PxFC1=0, PxFC2=0)Ǎ

PxOE( ) ̙ 

3: PxFC1, PxFC2   ò10  I/O ó 

11- 4   
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0x016C PCSELR0 0 

0x016D PCSELR1 1 

0x016E PCSELR2 2 

0x016F PCSELR3 3 

0x0170 PCSELR4 4 

0x0171 PCSELR5 5 

0x0190 EINTCR0 0 

0x0191 EINTCR1 1 

0x0192 EINTCR2 2 

0x0193 EINTCR3 3 

0x0194 EINTCR4 4 

0x0195 EINTCR5 5 

0x0196 EINTCR6 6 

0x0197 EINTCR7 7 

0x018C KWUSR0 KW  

0x018D KWUSR1 KW  

11- 5 PNIC  

 

PNIC Ǎ ̙ 
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0(PCSELR0)  

PCSELR0 
(0x016C) 

7 6 5 4 3 2 1 0 

 reserved UART2[1:0] UART1[1:0] UART0[1:0] 

/  R R/W R/W R/W 

 0 0 0 0 

Ǜ  

 

TXD0 RXD0 FSELRx( ) PCSELRx PxFC 

P0.1 P0.0 FSELR0[2:0]= b000 PCSELR0[1:0]= b00 
P0FC1[1:0] = b11 

P0FC2[1:0] = b00 

P0.0 P0.1 FSELR0[2:0]= b001 PCSELR0[1:0]= b00 
P0FC1[1:0] = b11 
P0FC2[1:0] = b00 

P3.7 P3.6 FSELR3[6:4]= b000 PCSELR0[1:0]= b01 
P3FC1[7:6] = b11 

P3FC2[7:6] = b00 

P3.6 P3.7 FSELR3[6:4]= b001 PCSELR0[1:0]= b01 
P3FC1[7:6] = b11 
P3FC2[7:6] = b00 

 

TXD1 RXD1 FSELRx( ) PCSELRx PxFC 

P5.2 P5.1 FSELR5[2:0]= b000 PCSELR0[3:2]= b01 
P5FC1[2:1] = b11 
P5FC2[2:1] = b00 

P5.1 P5.2 FSELR5[2:0]= b001 PCSELR0[3:2]= b01 
P5FC1[2:1] = b11 
P5FC2[2:1] = b00 

 

TXD2 RXD2 FSELRx( ) PCSELRx PxFC 

P0.5 P0.4 FSELR0[6:4]= b000 PCSELR0[5:4]= b00 
P0FC1[5:4] = b11 
P0FC2[5:4] = b00 

P0.4 P0.5 FSELR0[6:4]= b001 PCSELR0[5:4]= b00 
P0FC1[5:4] = b11 

P0FC2[5:4] = b00 

 

ǛFSELRx Ǎ UART FSELRx ̙

Ǎ IDE Code Generation Tool ̙ 
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11- 2 CODE GENERATION TOOL  
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1(PCSELR1) 

PCSELR1 
(0x016D) 

7 6 5 4 3 2 1 0 

 reserved reserved I2C1[1:0] I2C0[1:0] 

/  R R R/W R/W 

 0 0 0 0 

Ǜ  

 

SDA0 SCL0 FSELRx( ) PCSELRx PxFC 

P0.5 P0.6 FSELR0[6:4]= b011 PCSELR1[1:0]= b00 
P0FC1[6:5] = b11 
P0FC2[6:5] = b00 

P0.4 P0.5 FSELR2[6:4]= b100 PCSELR1[1:0]= b01 
P0FC1[5:4] = b11 
P0FC2[5:4] = b00 

P3.2 P3.3 FSELR0[2:0]=b000 PCSELR1[1:0]= b11 
P3FC1[3:2] = b11 
P3FC2[3:2] = b00 

 

 

SDA1 SCL1 FSELRx( ) PCSELRx PxFC 

P0.0 P0.2 FSELR0[2:0]= b011 PCSELR1[3:2]= b00 

P0FC1[0] = b1 
P0FC1[2] = b1 
P0FC2[0] = b0 
P0FC2[2] = b0 

P2.1 P2.2 FSELR2[2:0]= b000 PCSELR1[3:2]= b01 
P2FC1[2:1] = b11 
P2FC2[2:1] = b00 

 

ǛFSELRx Ǎ I2C FSELRx ̙

Ǎ IDE Code Generation Tool ̙ 
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2(PCSELR2)  

PCSELR2 
(0x016E) 

7 6 5 4 3 2 1 0 

 reserved reserved SIO1[1:0] SIO0[1:0] 

/  R R R/W R/W  

 0 0 0 0 

Ǜ  

 

SI0 SO0 CLK0 FSELRx( ) PCSELRx PxFC 

P0.5 P0.4 P0.6 FSELR0[6:4]= b010 PCSELR2[1:0]= b00 
P0FC1[6:4] = b111 
P0FC2[6:4] = b000 

 
 

SI1 SO1 CLK1 FSELRx( ) PCSELRx PxFC 

P0.0 P0.1 P0.2 FSELR0[2:0]= b010 PCSELR2[3:2]= b00 
P0FC1[2:0] = b111 
P0FC2[2:0] = b000 

P2.1 P2.0 P2.2 FSELR2[2:0]= b010 PCSELR2[3:2]= b01 
P2FC1[2:0] = b111 
P2FC2[2:0] = b000 

 

ǛFSELRx Ǎ SIO FSELRx ̙

Ǎ IDE Code Generation Tool ̙ 
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4(PCSELR4) 

PCSELR4 
(0x0170) 

7 6 5 4 3 2 1 0 

 TCA3[1:0] TCA2[1:0]  TCA1[1:0] TCA0[1:0] 

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

 0 0 0 0 

Ǜ  

 

TCA0 FSELRx( ) PCSELRx PxFC 

P0.0 FSELR0[2:0]= b101 PCSELR4[1:0]= b00 
P0FC1[0] = b1 
P0FC2[0] = b0 

P2.0 FSELR2[2:0]= b101 PCSELR4[1:0]= b01 
P2FC1[0] = b1 
P2FC2[0] = b0 

 

 

TCA1 FSELRx( ) PCSELRx PxFC 

P0.1 FSELR0[2:0]= b101 PCSELR4[3:2]= b00 
P0FC1[0] = b1 

P0FC2[0] = b0 

P2.1 FSELR2[2:0]= b101 PCSELR4[3:2]= b01 
P2FC1[1] = b1 
P2FC2[1] = b0 

 
 

TCA2 FSELRx( ) PCSELRx PxFC 

P0.2 FSELR0[2:0]= b101 PCSELR4[5:4]= b00 
P0FC1[2] = b1 
P0FC2[2] = b0 

P2.2 FSELR2[2:0]= b101 PCSELR4[5:4]= b01 
P2FC1[2] = b1 
P2FC2[2] = b0 

 

TCA3 FSELRx( ) PCSELRx PxFC 

P3.6 FSELR3[6:4]= b101 PCSELR4[7:6]= b00 
P3FC1[6] = b1 
P3FC2[6] = b0 

P5.1 
(IN) 

FSELR5[2:0]= b101 PCSELR4[7:6]= b10 
P5FC1[1] = b1 
P5FC2[1] = b0 

P5.2 
(OUT) 

FSELR5[2:0]= b101 PCSELR4[7:6]= b10 
P5FC1[2] = b1 
P5FC2[2] = b0 

 

ǛFSELRx Ǎ TCA FSELRx ̙

Ǎ IDE Code Generation Tool ̙ 
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5(PCSELR5)  

PCSELR5 
(0x0171) 

7 6 5 4 3 2 1 0 

 TCA7[1:0] TCA6[1:0]  TCA5[1:0] TCA4[1:0] 

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

 0 0 0 0 

Ǜ  

 

 

TCA4 FSELRx( ) PCSELRx PxFC 

P0.4 FSELR0[6:4]= b101 PCSELR5[1:0]= b00 
P0FC1[4] = b1 
P0FC2[4] = b0 

P2.4 FSELR2[6:4]= b101 PCSELR5[1:0]= b01 
P2FC1[4] = b1 
P2FC2[4] = b0 

 
 

TCA5 FSELRx( ) PCSELRx PxFC 

P0.5 FSELR0[6:4]= b101 PCSELR5[3:2]= b00 
P0FC1[5] = b1 
P0FC2[5] = b0 

P3.5 FSELR2[6:4]= b101 PCSELR5[3:2]= b10 
P3FC1[5] = b1 
P3FC2[5] = b0 

 

TCA6 FSELRx( ) PCSELRx PxFC 

P0.6 FSELR0[6:4]= b101 PCSELR5[5:4]= b00 
P0FC1[6] = b1 
P0FC2[6] = b0 

 
 

TCA7 FSELRx( ) PCSELRx PxFC 

P3.7 FSELR3[6:4]= b101 PCSELR5[7:6]= b00 
P3FC1[7] = b1 
P3FC2[7] = b0 

P4.7 FSELR4[6:4]= b101 PCSELR5[7:6]= b01 
P4FC1[7] = b1 
P4FC2[7] = b0 

 

ǛFSELRx Ǎ TCA FSELRx ̙

Ǎ IDE Code Generation Tool ̙ 
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(EINTCRx), x=0 ~ 7 

EINTCR 7 6 5 4 3 2 1 0 

 INTSEL[2:0] INTLVL INTES[1:0] INTINC[1:0] 

/  R/W R R/W R/W 

 0 0 0 0 

Ǜ  

 

INTSEL[2:0] 
 

EINTCRx 
[INTSEL] 

EINT7 EINT6 EINT5 EINT4 EINT3 EINT2 EINT1 EINT0 

EINTCR7 
[INTSEL] 

EINTCR6 
[INTSEL] 

EINTCR5 
[INTSEL] 

EINTCR4 
[INTSEL] 

EINTCR3 
[INTSEL] 

EINTCR2 
[INTSEL] 

EINTCR1 
[INTSEL] 

EINTCR0 
[INTSEL] 

000 P3.7 P0.6 P0.5 P0.4 P3.6 P0.2 P0.1 P0.0 

001 - - - - P1.3 P1.2 P1.1 P1.0 

010 P4.7 - - P2.4 - P2.2 P2.1 P2.0 

011 - - P3.5 P3.4 P3.3 P3.2 P3.1 - 

100 - - P4.5 P4.4 P4.3 - - - 

 
 

INTLVL 
Ǎ

 

0Ǜ (L) 

1Ǜ (H) 

INTES[1:0]  

00Ǜ  

01Ǜ  

10Ǜ  

11Ǜ  

INTINC[1:0]  

00Ǜfsysclk 

01Ǜfsysclk / 4 

10Ǜfsysclk / 8 

11Ǜfsysclk / 16 
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KW 0(KWUSR0)  

KWUSR0 7 6 5 4 3 2 1 0 

 KWU3 KWU2 KWU1 KWU0 

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

 0 0 0 0 

Ǜ  

 

KWU 
KWU3 KWU2 KWU1 KWU0 

KWUSR0[7:6] KWUSR0[5:4] KWUSR0[3:2] KWUSR0[1:0] 

00 P3.6 P0.2 P0.1 P0.0 

01 P1.3 P1.2 P1.1 P1.0 

10 - P2.2 P2.1 P2.0 

11 P3.3 P3.2 P3.1 - 

 

 

KW 1(KWUSR1)  

KWUSR1 7 6 5 4 3 2 1 0 

 KWU7 KWU6 KWU5 KWU4 

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

 0 0 0 0 

Ǜ  

 

KWU 
KWU7 KWU6 KWU5 KWU4 

KWUSR1[7:6] KWUSR1[5:4] KWUSR1[3:2] KWUSR1[1:0] 

00 P3.7 P0.6 P0.5 P0.4 

01 - - - - 

10 P4.7 - - P2.4 

11 - - P3.5 P3.4 
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11.4 PNIC  

PNIC Ǎ I/O ̘ I/O Ǎ

̙ 

 

Function

UART0

FSELR0 FSELR3 FSELR5

P0L (FC1) P3L (FC1) P5L (FC1)

Peripheral to I/O View

UART1 UART2 SIO1 I2C0 I2C1 TCA0 TCA1 TCA2
TCA3

 IN

TCA3 

OUT

FSELR2

P2L (FC1)

 
 

I2C1

PCSELR1 

[3:2]

P0L 

 I/O to Peripheral View

P2L 

PCSELR2

[3:2]

PCSELR4 

[1:0]

PCSELR4 

[3:2]

PCSELR4

[5:4]

SIO1 TCA0 TCA1 TCA2

 

11- 2 PNIC  

 
 

GPIO( Px[3:0] Px[7:4]Ǎ PxL PxH 1 Ǎ (FSELR)

ǛFSELRx[2:0] Px[3:0] ǍFSELRx[6:4] Px[7:4] ǜ UART + 

I2C̘ UART + Timer ̙ Ǎ I/OǍ

FSELR0[2:0]=000bǍ P0L UART0 TCA2 Ǎ TCA2 ǍP0.2 I/O

( I/O Ǎ PxFC1=0ǍPxFC2=0)̙ 

 

Ǎ IO Ǎ 11-2 ǍP0L P2L

SIO1Ǎ (PCSELRx) P0L P2L SIO IO̙ 
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12. /  

 12.1 (WDT) 
 

Ǎ CPU Ǎ CPU

̙ 

 

Ǎ ̙ 

 

Ǜ Ǎ ̙ 

Ǜ Sleep Ǎ WDT INT/WDT RST ̙ 

 
 

12.1.1  

 

 

12- 1  

 
 
 
 
 

 
 
 
 

218/fsysclk or 211/flclk 
220/fsysclk or 213/flclk 

222/fsysclk or 215/flclk 

224/fsysclk or 217/flclk 
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12.1.2  

 

WDCTRǍ WDCDRǍ

WDCNT WDST ̙ 

 

Ǎ ̙ 

 

   

0x0028 WDCTR   

0x0029 WDCDR   

0x002A WDCNT 8  

0x002B WDST  
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(WDCTR) 

WDCTR 7 6 5 4 3 2 1 0 

 - - WDTEN WDTW[1:0] WDTT[1:0] WDTOUT 

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

 1 0 1 0 0 1 1 0 

 

WDTEN 
/

 

0:  

1:  

WDTW[1:0] 
8

 

00: 8 Ǎ 8

̙ 

01: 8 1/4 Ǎ

̙ 1/4 Ǎ 8

̙ 

10: 8 1/2 Ǎ

̙ 1/2 Ǎ 8

̙ 

11: 8 3/4 Ǎ

̙ 3/4 Ǎ 8

̙ 

WDTT[1:0] 
8

 

 
   

( ) TBTCR<DV9CK>=0 TBTCR<DV9CK>=1 

00: 218/fsysclk 211/flclk  211/flclk  

01: 220/fsysclk 213/flclk  213/flclk  

10: 222/fsysclk 215/flclk  215/flclk  

11: 224/fsysclk 217/flclk  217/flclk  

WDTOUT 
8

 

0 :  

1 :  

 

1Ǜfsysclk [Hz]Ǎflclk (Hz)̙ 

2ǛWDCTR<WDTEN> ó1ó ǍWDCTR<WDTW>ǍWDCTR<WDTT> WDCTR<WDTOUT> ̙

Ǎ WDCTR<WDTEN> "0" (0xB1) WDCDR ̙ WDCTR<WDTEN> ó1óǍ

WDCTR<WDTW>ǍWDCTR<WDTT> WDCTR<WDTOUT> ̙ 

3ǛWDCTR 7 6 ó1óó0ó̙ 
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(WDCDR) 

WDCDR 7 6 5 4 3 2 1 0 

 WDTCR[7:0] 

/  W 

 0 

 

WDTCR[7:0]  

0x4E: Ǎ  

0xB1: Ǎ WDCTR<WDTEN> ó0óǍ

8  

:  

 
 

8 (WDCNT) 

WDCNT 7 6 5 4 3 2 1 0 

 WDCNT[7:0] 

/  R 

 0 

 

WDCNT[7:0] 8  8  

 
 

(WDST) 

WDST 7 6 5 4 3 2 1 0 

 - - - - - WINTST2 WINTST1 WDTST 

/  R R R R R R R R 

 0 1 0 1 1 0 0 1 

 

WINTST2 
2 

0:  

1: Ǎ 8

 

WINTST1 
1 

0:  

1: Ǎ

8  

WDTST  
0:  

1:  

1Ǜ WDST WDST<WINTST2> WDST<WINTST1> "0"̙  

2Ǜ WDST 7 3 ̙ 
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12.1.2.1 /  

 

WDCTR<WDTEN> ó1ó Ǎ8 ̙ 

 

ǍWDCTR<WDTEN> "1"̙ ̙ 

  

Ǎ WDCTR<WDTEN> "0" 0xB1 WDCDR̙

Ǎ 8 "0"̙  

 

Ǜ WDCTR<WDTEN> ó1ó Ǎ 0xB1 WDCDR 8 Ǎ

Ǎ ̙ 

 

Ǎ WDCTR<WDTEN> "1" ̙ WDCDR ̙ 

 
 

 

12- 2 WDCTR<WDTEN>  

 

Ǜ8 WDCTR<WDTEN> ̙ Ǎ8 WDCTR<WDTEN> ó1ó

Ǎ ̙ 8 Ǎ ̙ 

 
 

12.1.2.2 8  

 

WDCTR<WDTW> 8 ̙ 

 

WDCTR<WDTW> "00" Ǎ 8 Ǎ 8

̙ 

 

WDCTR<WDTW> "00" Ǎ 8 ̙ 8

Ǎ ̙ 

 

Ǎ ̙ 8 Ǎ

WDCTR<WDTOUT> Ǎ ̙ 
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12- 3 WDCTR<WDTW> 8  

 
 

12.1.2.3 8  

 

WDCTR<WDTT> 8 ̙ 

 

8 Ǎ WDCTR<WDTOUT> Ǎ

̙ 

 

Ǎ Ǎ ̙ 

 

( ) / ( ) Ǎ Ǎ / /

( ) ̙ 8 / / ( )

Ǎ Ǎ 8 ̙ 

 

 

WDTT 

  

, HIRC/ PLL/HTAL   

LIRC TBTCR<DV9CK> = 0 TBTCR<DV9CK> = 1 

00 10.92ms 62.5ms 62.5ms 

01 43.70 ms 250ms 250ms 

10 174.76ms 1s 1s 

11 699.06ms 4s 4s 

      12- 1  ( FSYSCLK = 24MHZ; FLCLK = 32.768KHZ ) 

 

: 8 WDCTR<WDTEN> ̙ Ǎ8 WDCTR<WDTEN> ó1ó

Ǎ ̙ 8 Ǎ

̙ 
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12.1.2.4 8  

WDCTR<WDTOUT> 8 ̙ 

 

(a) (WDCTR<WDTOUT> "0") 

WDCTR<WDTOUT> "0" Ǎ8 ̙ 

 

Ǎ IMF Ǎ

̙ 

 

Ǜ Ǎ ( ) Ǎ

̙ RETN Ǎ

̙ 

 

(b) (WDCTR<WDTOUT> "1") 

WDCTR<WDTOUT> "1" Ǎ8 ̙ 

 

̙ 

 

 

12.1.2.5  

 

WDCDR̙  

 

WDCDR 0x4EǍ 8 ó0" ̙ 

 

WDCTR<WDTEN> "0" Ǎ WDCDR 0xB1Ǎ ̙ 

 

8 Ǎ 8 Ǎ

8 ̙ 

 

Ǎ  

̙ 

 

Ǎ CPU

̙ 

 
 

12.1.2.6 8  

WDCNT 8 ̙ 8    

Ǎ . 
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12.1.2.7  

  WDST ̙ 

 

ǍWDST<WDTST> "1"̙ ǍWDST<WDTST> ó0ó̙ 

 

8 ǍWDST<WINTST2> "1"̙  

8 ǍWDST<WINTST1>  "1"̙  

 

WDST<WINTST2> WDST<WINTST1>Ǎ

̙ 

 

WDST ǍWDST<WINTST2> WDST<WINTST1> "0"̙ WDST<WINTST2> WDST<WINTST1>

ó1ó WDST Ǎ WDST<WINTST2> WDST<WINTST1> ó1óǍ

ó0ó̙ 

 

 

12- 4  
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 12.2 (DVOB) 
 

12.2.1  

 
 
 
 
 
 

 
 
 
 

 
 

12- 5  

 

12.2.2  

 

DVOCR ̙ 

 

(DVOCR, 0x002F) 

DVOCR 7 6 5 4 3 2 1 0 

 - - - - - DVOEN DVOCK[1:0] 

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

 0 0 0 0 0 0 0 0 

 

DVOEN 
/

 

0:  

1:  

DVOCK[1:0]  

: [Hz] 

 

 

HIRC/ PLL/HXTAL LIRC 

TBTCR<DV9CK>=0 TBTCR<DV9CK>=1 

00: fsysclk /2 12 flclk/2 5 flclk/2 5 

01: fsysclk /2 11 flclk/2 4 flclk/2 4 

10: fsysclk /2 10 flclk/2 3 flclk/2 3 

11: fsysclk /2 9   

 

1ǛfstsclkǍ [Hz]ǍflclkǍ [Hz]̙ 

2Ǜ / ( ) ǍDVOCR<DVOEN> ó0ó̙ DVOCR<DVOCK> ̙ 

3Ǜ Ǎ TBTCR<DV9CK>ó1óǍDVO flclk fsysclk ̙ 

4ǛDVOCR 7 3 ó0ó̙  

fsysclk/212 or flclk/25 
fsysclk/211 or flclk/24 
fsysclk/210 or flclk/23 
fsysclk/29 
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12.2.3  

 

DVOCR<DVOCK> ̙ 

DVOCR<DVOEN> ó1ó ̙ Ǎ DVOCR<DVOCK> DVOB

̙ 

DVOCR<DVOEN> ó0ó Ǎ DVOB ̙ 

/ ( ) ǍDVOCR<DVOEN> ó0óǍ DVOB ̙ 

DVOCR<DVOEN> Ǎ ̙ 

Ǎ DVOCR<DVOEN> ó1óǍ DVOCR<DVOCK> ̙ 

 

/ ( ) ǍDVOCR<DVOEN> ó0óǍ

DVOCR<DVOCK> ̙ 

 

 

 

12- 6  

 
 

( ) Ǎ fsysclk flclk Ǎ

̙ 

 

DVOCK 

 [Hz] 

 /  ( ) /  

( )  TBTCR<DV9CK> = 0 TBTCR<DV9CK> = 1 

00 5.86k 1.024k 1.024k 

01 11.72k 2.048k 2.048k 

10 23.44k 4.096k 4.096k 

11 46.875k Reserved Reserved 

12- 2  

 ( : fsysclk =24MHz, flclk=32.768kHz) 
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 12.3 (TBT) 

TBT Ǎ ̙ INTTBT̙  

 

 12.3.1  

 

TBTEN INTTBT

Interrupt request

fsysclk/230 or flclk/223

fsysclk/2
29

 or flclk/2
22

fsysclk/228 or flclk/221

fsysclk/227 or flclk/220

.

.

.

fsysclk/2
10

 or flclk/2
3

fsysclk/2
8

 

12- 7  
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 12.3.2  

 

TBTCR ̙ 

 

(TBTCR, 0x002E) 

TBTCR 7 6 5 4 3 2 1 0 

 - - DV9CK TBTEN TBTCK[3:0] 

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

 0 0 0 0 0 0 0 0 

 

DV9CK 
9

 

0: fsysclk/29 
1: flclk 

TBTEN 
/

 

0:  

1:  

TBTCK[3:0]  

: Hz 

TBTCK 

Ǎ , 

HIRC/PLL/HXTAL 

Ǎ  

 

LIRC TBTCR<DV9CK>=0 TBTCR<DV9CK>=1 

0000: fsysclk/230 flclk/ 223 flclk/ 223 

0001: fsysclk/229 flclk/ 222 flclk/ 222 

0010: fsysclk/228 flclk/ 221 flclk/ 221 

0011: fsysclk/227 flclk/ 220 flclk/ 220 

0100: fsysclk/226 flclk/ 219 flclk/ 219 

0101: fsysclk/225 flclk/ 218 flclk/ 218 

0110: fsysclk/224 flclk/ 217 flclk/ 217 

0111: fsysclk/223 flclk/ 216 flclk/ 216 

1000: fsysclk/222 flclk/215 flclk/215 

1001: fsysclk /220 flclk/213 flclk/213 

1010: fsysclk /215 flclk/ 28  

1011: fsysclk /213 flclk/ 26  

1100: fsysclk /212 flclk/25  

1101: fsysclk /211 flclk/24  

1110: fsysclk /210 flclk/23  

1111: fsysclk /28   

1ǛfsysclkǍ [Hz]ǍflclkǍ [Hz]̙ 

2Ǜ ǍTBTCR<TBTEN> ó0óǍTBTCR<TBTCK> ̙ 

3ǛTBTCR<TBTEN>ó0óǍ TBTCR<TBTCK>̙ 

4Ǜ ( ) Ǎ TBTCR<DV9CK>ó1óǍ flclk fsysclk ̙ 

5ǛTBTCR 7 4 ó0ó̙ 
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 12.3.3  

 

TBTCR<TBTCK> ̙ TBTCR<TBTCK> Ǎ TBTCR <TBTEN>ó0ó

Ǎ INTTBT ̙ 

 

TBTCR<TBTEN>ó1óǍ ̙ TBTCR<TBTEN>ó0ó

̙ 

 

TBTCR<TBTEN> Ǎ ̙ 

 

Ǎ INTTBT̙ Ǎ

TBTCR<TBTEN>ó1ó Ǎ TBTCR<TBTCK> ̙ 

 
 

 
 
 

( ) Ǎ fsysclk flclk Ǎ

̙ TBTCR<TBTEN> ó0ó ̙ 

 
 

 
 
 
 

  

12- 8  
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TBTCK 

 [Hz] 

 HIRC/ PLL/HXTAL 
LIRC 

TBTCR<DV9CK> = 0 TBTCR<DV9CK> = 1 

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 

12- 3 ( : FSYSCLK=24.0MHZ FLCLK=32.768KHZ) 
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12.4 16  

SQ7613 8 16 TCA0̘ TCA1̘ TCA2̘ TCA3̘ TCA4̘ TCA5̘ TCA6̘ TCA7̙  

 

   

TCA0 TCA0 TCA0 

TCA1 TCA1 TCA1 

TCA2 TCA2 TCA2 

TCA3 TCA3 TCA3 

TCA4 TCA4 TCA4 

TCA5 TCA5 TCA5 

TCA6 TCA6 TCA6 

TCA7 TCA7 TCA7 

12- 4 16  
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  fsys
clk/2

1
0 o

r flc
lk/2

3

fsys
clk/2

6 
fsys

clk/2
2 

fsys
clk/2

12- 9 16  ( TCA0 ) 
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12.4.1 16  

 

TCA PCKEN0/ PCKEN1̘ TCAx TAxMOD(x=0~7)̘

TCAx TAxCR(x=0~7) 16 TCAx TAxDRA  TAxDRB (x=0~7)̙

TCA0 Ǎ TCA1~ TCA7̙  

 

 

   

0x0178 PCKEN0 0 

0x0179 PCKEN1 1 

0x0070 TA0MOD TCA0  

0x0071 TA1MOD TCA1  

0x0072 TA2MOD TCA2  

0x0073 TA3MOD TCA3  

0x0074 TA4MOD TCA4  

0x0075 TA5MOD TCA5  

0x0076 TA6MOD TCA6  

0x0077 TA7MOD TCA7  

0x0068 TA0CR TCA0  

0x0069 TA1CR TCA1  

0x006A TA2CR TCA2  

0x006B TA3CR TCA3  

0x006C TA4CR TCA4  

0x006D TA5CR TCA5  

0x006E TA6CR TCA6  

0x006F TA7CR TCA7  

0x0078 TA0SR TCA0  

0x0079 TA1SR TCA1  

0x007A TA2SR TCA2  

0x007B TA3SR TCA3  

0x007C TA4SR TCA4  

0x007D TA5SR TCA5  

0x007E TA6SR TCA6  

0x007F TA7SR TCA7  

0x0081 TA0DRAH TCA0 A 

0x0085 TA1DRAH TCA1 A 

0x0089 TA2DRAH TCA2 A 
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0x008D TA3DRAH TCA3 A 

0x0091 TA4DRAH TCA4 A 

0x0095 TA5DRAH TCA5 A 

0x0099 TA6DRAH TCA6 A 

0x009D TA7DRAH TCA7 A 

0x0080 TA0DRAL TCA0 A 

0x0084 TA1DRAL TCA1 A 

0x0088 TA2DRAL TCA2 A 

0x008C TA3DRAL TCA3 A 

0x0090 TA4DRAL TCA4 A 

0x0094 TA5DRAL TCA5 A 

0x0098 TA6DRAL TCA6 A 

0x009C TA7DRAL TCA7 A 

0x0083 TA0DRBH TCA0 B 

0x0087 TA1DRBH TCA1 B 

0x008B TA2DRBH TCA2 B 

0x008F TA3DRBH TCA3 B 

0x0093 TA4DRBH TCA4 B 

0x0097 TA5DRBH TCA5 B 

0x009B TA6DRBH TCA6 B 

0x009F TA7DRBH TCA7 B 

0x0082 TA0DRBL TCA0 B 

0x0086 TA1DRBL TCA1 B 

0x008A TA2DRBL TCA2 B 

0x008E TA3DRBL TCA3 B 

0x0092 TA4DRBL TCA4 B 

0x0096 TA5DRBL TCA5 B 

0x009A TA6DRBL TCA6 B 

0x009E TA7DRBL TCA7 B 

 
 

TCA Ǎ ̙ TCA / Ǎ

x(x=0~7) ̙ 
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 0 (PCKEN0) 

PCKEN0 7 6 5 4 3 2 1 0 

 TCA3 TCA2 TCA1 TCA0 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 

 

TCA3 TCA3  
0:  

1:  

TCA2 TCA2  
0:  

1:  

TCA1 TCA1  
0:  

1:  

TCA0 TCA0  
0:  

1:  

 

 

1(PCKEN1) 

PCKEN1 7 6 5 4 3 2 1 0 

 reserved UART2 UART1 UART0 TCA7 TCA6 TCA5 TCA4 

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

 0 0 0 0 0 0 0 0 

 

TCA7 TCA7  
0:  

1:  

TCA6 TCA6  
0:  

1:  

TCA5 TCA5  
0:  

1:  

TCA4 TCA4  
0:  

1:  
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TCAx (TAxMOD), x=0~7 

TAxMOD 7 6 5 4 3 2 1 0 

 TADBE TATED 
TACAP 
TAMETT 

TACK[1:0] TAM[2:0] 

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

 1 0 0 0 0 0 0 0 

 
 

TADBE  
0:  

1:  

TATED  
0:  /  

1:  /  

TACAP  
0:  

1:  

TAMETT  
0:  

1:  

TACK [1:0] TCAx  

 

/  ( )/  

( ) 

 
TBTCR<DV9CK>=0 TBTCR<DV9CK>=1 

00: fsysclk/ 210 flclk/23 flclk/23 

01: fsysclk / 26 fsysclk/26 - 

10: fsysclk / 22 fsysclk/ 22 - 

11: fsysclk / 2 fsysclk/ 2 - 

TAM[2:0] 
TCAx

 

000:  

001:  

010:  

011: PPG  

100:  

101:  

110:  

111:  

1ǛfsysclkǍ [Hz]ǍflclkǍ [Hz]̙ 

2Ǜ (TAxCR <TAxS>="0") TAxMOD̙ (TAxCR <TAS>="1") TAxMOD ̙ 
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TCAx (TAxCR), x=0~7 

TAxCR 7 6 5 4 3 2 1 0 

 TAOVE TATFF TANC [1:0] - - 
TAACAP 
TAMPPG 

TAS 

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

 0 1 0 0 0 0 0 0 

 
 

TAOVE  
0: Ǎ INTTCAx  

1: Ǎ INTTCAx  

TATFF F/F  
0:  

1:  

TANC[1:0]  

 /  
( ) /  

( )  

00:   

01: fsysclk / 2 - 

10: fsysclk / 22 - 

11: fsysclk / 28 flclk/2  

TAACAP  
0:  

1:  

TAMPPG PPG  
0:  

1:  

TAS TCAx  
0:  

1:  

 

1Ǜ ̘ ̘ ̙ 

2Ǜ (TAS="0") TATFFǍTAOVE TANC̙ (TAS="1") ̙ 

3Ǜ ǍTAS ó0ó ̙ Ǎ TAS TCAx̙  

4ǛTAxCR 3 2 ó0ó̙ 

5Ǜ ( ) ( )1 Ǎ TANC "01" "10"̙ TANC "01" "10" Ǎ

̙ 
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TCAx (TAxSR), x=0~7 

TAxSR 7 6 5 4 3 2 1 0 

 TAOVF - - - - - TACPFA TACPFB 

/  R R R R R R R R 

 0 0 0 0 0 0 0 0 

 
 

TAOVF  
0:  

1: 1  

TACPFA A 
0:  

1: 1  

TACPFB B 

0:  

1: 1  

1  

 

1ǛTAOVF̘ TACPFA TACPFB TAxSR 0"̙ TCAxSR ̙ 

2ǛTAxSR 6 2 ó0ó̙ 

 
 

TCAx A (TAxDRAH), x=0~7 

TAxDRAH 15 14 13 12 11 10 9 8 

 TAxDRAH[15:8] 

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

 1 1 1 1 1 1 1 1 

 
 

TCAx A (TAxDRAL) , x=0~7 

TAxDRAL 7 6 5 4 3 2 1 0 

 TAxDRAL[7:0] 

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

 1 1 1 1 1 1 1 1 
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TCAx B (TAxDRBH) , x=0~7 

TAxDRBH 15 14 13 12 11 10 9 8 

 TAxDRBH[15:8] 

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

 1 1 1 1 1 1 1 1 

 
 

TCAx B(TAxDRBL) , x=0~7 

TAxDRBL 7 6 5 4 3 2 1 0 

 TAxDRBL[7:0] 

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

 1 1 1 1 1 1 1 1 

 

1Ǜ TAxDRAL (TAxDRBL) Ǎ Ǎ ̙ Ǎ

TAxDRAH(TAxDRBH) Ǎ16 TAxDRAL/H̙ TCAx Ǎ ̘

̙ 

2Ǜ Ǎ ̙ 

 
 

12.4.2  

 

TCA0 PCKEN0 <TCA0> ó0óǍ TCA0

Ǎ ǜ ̙ PCKEN0 <TCA0> "1" Ǎ

̙ 

 

ǍPCKEN0 <TCA0> "0"Ǎ ̙ Ǎ

Ǎ PCKEN0 <TCA0> "1" ( )̙ 

 

PCKEN0 <TCA0> "0"Ǎ ̙ 
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12.4.3  

TCA0 6 Ǎ Ǜ Ǎ Ǎ Ǎ Ǎ

PPG ̙ 

 

12.4.3.1  

Ǎ Ǎ ̙ 

 

(a)  

TA0MOD<TAM> ó000óó001ó ̙ TA0MOD<TACK> ̙ 

 

TA0CR<TAS> "1" ̙ Ǎ TA0MOD TA0CR<TAOVE> ̙

Ǎ ̙ 

 
 

TA0MOD 
<TACK> 

[Hz]  

 ,  

( ) 

fsysclk =24MHz 
 flclk = 

32.769 Hz TBTCR 
<DV9CK> =0 

TBTCR 
<DV9CK> =1 

TBTCR 
<DV9CK> =0 

TBTCR 
<DV9CK> =1 

00 fsysclk/210 flclk/2 3 flclk/2 3 42.67us 244.14us 244.14us 

01 fsysclk/26 fsysclk/26 - 2.67 us 2.67 us - 

10 fsysclk/22 fsysclk/22 - 166.67ns 166.67ns - 

11 fsysclk/2 fsysclk/2 - 83.34ns 83.34ns - 

12- 5  

 

(b)  

TA0CR<TAS> "1"Ǎ 16 ̙ TCA0 A 

(TA0DRA) ǍINTTCA0 Ǎ "0x0000"̙ Ǎ

̙ Ǎ TA0CR<TAS> "0"Ǎ ó0x0000ó̙ 

 
 

(c)  

TA0CR<TAACAP> "1" TCA0 B(TA0DRB)  ( )̙

TA0CR<TAACAP> "1" Ǎ TA0DRBL ̙ TA0DRBL

TA0DRBH̙ Ǎ Ǎ TA0DRBL̘ TA0DRBH ( TA0DRBL

)̙ ̙ ǍTA0DRBL "0x00"̙ TA0DRBH

Ǎ TA0DRBL Ǎ "0x00"̙ (overflow)

Ǎ 0Ǎ ̙ 

 

TA0CR<TA0CAP> "1"Ǎ ̙ 
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Ǜ TA0CR<TAS> "1" "0" Ǎ TA0CR<TAACAP> ̙( ) 

 

: 

Ǎ ǍTCA0 IER1 bit3 1  

 

 TA0CR_TAOVE = 1;    // TAOVE=1: overflow interrupt enable  

 TA0CR_TAACAP= 1;    // 1:  Auto capture enable  
 

(d)  

 

1.   

1 8 ̙ TA0DRAL Ǎ Ǎ

̙ Ǎ TA0DRAH Ǎ TA0DRAH̙ Ǎ

TA0DRAL( )̙ Ǎ

TA0DRA Ǎ TA0DRAL̘ TA0DRAH̙ 

 

2.   

TA0CR<TADBE> ̙ / Ǎ TA0CR<TADBE> ó1ó

"0"̙  
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TA0CR<TAS>

TA0MOD<TADBE>

Source clock

Counter

Write to TA0DRAL

Write to TA0DRAH

Temporary buffer
(8 bits)  

TA0DRAL

TA0DRAH

INTTCA0 interrupt 
request

TA0CR<TAS>

TA0MOD<TADBE>

Source clock

Counter

Write to TA0DRAL

Write to TA0DRAH

Temporary buffer
(8 bits)  

Double buffer
(16 bits)  

TA0DRAL

TA0DRAH

INTTCA0 interrupt 
request

When the double buffer is disabled (TA0MOD<TADBE>=Ń0"

When the double buffer is enabled (TA0MOD<TADBE>=Ń1"  

12- 10 ( TCA0 ) 
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-  

TA0DRAH Ǎ Ǎ

TA0DRAH/L ̙TA0DRAH/L ̙ 

 

ǍINTTCA0 Ǎ TA0DRAH/L̙

̙ 

 

TA0DRAH/L Ǎ ( )Ǎ TA0DRAH/L (

)̙ 

 

TA0DRAH/L Ǎ TA0DRAH/L

̙ 

 
 

-  

TA0DRAH Ǎ TA0DRAH/L̙

̙ 

 

TA0DRAH/L Ǎ ̙ Ǎ

̙ Ǎ ̙ 

 

TA0DRAH/L Ǎ TA0DRAH/L ̙ 

 

TA0CR<TAS>

TA0MOD<TAACAP>

Source clock

Counter

TA0DRBL

TA0DRBH

Read TA0DRBL

Read TA0DRBH

 

12- 11 TCA0  ( ) 
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(e)  

 TCA0  : 

1. : 16MHz 

2. =16MHz/8=2MHz: 

CLKCR0_SCKPSC= 0x03; // (  fsysclk = 16MHz/8 = 2Mhz)  

3. TCA =2Mhz/4=500KHz , 0.002ms: 

TA0MOD_TACK = 0x02;  // fsysclk/4 = 500KHz = 0.002m s 

4. 50000*0.002ms = 100ms  

TA0DRAL = 0x50 ;      // 0xC350=50000  

TA0DRAH = 0xC3 ;  

 

: 

   100ms IntTCA0  
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12.4.3.2  

 

Ǎ TCAx ̙ 

 
 

TCA0CR<TAS>

TA0MOD<TATED>

TCA0 pin input

Source clock

Counter

Write to TA0DRAL

Write to TA0DRAH

TA0DRAL

TA0DRAH

INTTCA0 interrupt request

TCA0CR<TAS>

TA0MOD<TATED>

TCA0 pin input

Source clock

Counter

Write to TA0DRAL

Write to TA0DRAH

TA0DRAL

TA0DRAH

INTTCA0 interrupt request

When the trigger is started (TA0MOD<TAMETT>=Ń0ł)

When the trigger is started (TA0MOD<TAMETT>=Ń1ł)  

12- 12 (TCA0 ) 
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(a)  

TA0MOD<TAM> ó100ó ̙ TA0MOD<TACK> ̙ 

 

TA0MOD<TATED> ̙ TA0MOD<TATED> ̙

TA0MOD<TATED> "0" Ǎ "1" ̙ 

 

TCA0 Ǎ ̘ TCA0 ̙ 

 

TA0CR<TAS> "1" ̙ Ǎ TA0MOD TA0CR<TAOVE> ̙

Ǎ ̙ 

 

(b)  

Ǎ TCA0 Ǎ ̙

TCA0 A(TA0DRA) Ǎ INTTCA0 Ǎ "0x0000"̙ Ǎ

̙ 

 

TA0MOD<TAMETT> "1" Ǎ

ó0x0000ó̙ Ǎ Ǎ ̙ Ǎ

̙ TA0MOD <TAMETT> "0" Ǎ ̘

Ǎ ̙ 

 

Ǎ TA0CR<TAS> "0"Ǎ ó0x0000ó̙ 

 

(c)  

ò12.4.3.1 - (c) ó̙  

 

(d)  

ò12.4.3.1 - (d) ó̙  

 
 

12.4.3.3  

Ǎ TCA0 ̙ 

 

(a)  

TA0MOD<TAM> ó010ó ̙ 

 

TA0MOD<TATED> ̙ TA0MOD<TATED> "0" Ǎ

"1" ̙ 

 

TCA0 Ǎ ̘ TCA0 ̙ 
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TA0CR<TAS> "1" ̙ Ǎ TA0MOD TA0CR<TAOVE> ̙

Ǎ ̙ 

 

(b)  

Ǎ TCA0 Ǎ ̙ 

 

TCA0 A(TA0DRA) ǍINTTCA0 Ǎ

"0x0000"̙ Ǎ TCA0 ̙ 

 

Ǎ TA0CR<TAS> "0"Ǎ ó0x0000ó̙ 

 

fsysclk/2 [Hz]( )Ǎ flclk/2 3[Hz]( ( ) )̙

̙ 

 

(c)  

ò12.4.3.1 - (c) ó̙  

 

(d)  

ò12.4.3.1 - (d) ó̙  

 

TCA0CR<TAS>

TCA0 pin input

Couinter

Writer to TA0DRAL

Writer to TA0DRAH

TA0DRAL

TA0DRAH

INTTCA0 interrupt request

When the rising edge is selected (TA0MOD<TATED>=Ń0 ")  

12- 13 (TCA0 ) 
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12.4.3.4  

Ǎ TCA0 ( ) (AND) ̙ 

TA0CR<TAS>

TA0MOD<TATED>

TCA0 pin input 

Source clock

Counter

Write to TA0DRAL

Write to TA0DRAH

TA0DRAL

TA0DRAH

INTTCA0 interrupt request

During the H-level counting (TA0MOD<TATED>=Ń0")
 

12- 9 (TCA0 ) 

 

(a)  

TA0MOD<TAM> ó101ó ̙ TA0MOD<TACK> ̙ 

 

TA0MOD<TATED> ̙ TA0MOD<TATED> "0"

Ǎ "1" ̙ 

 

TCA0 Ǎ ̘ TCA0 ̙ 

 

TA0CR<TAS> "1" ̙ Ǎ TA0MOD TA0CR<TAOVE> ̙

Ǎ ̙ 

 

(b)  

Ǎ TA0MOD<TATED> TCA0 Ǎ TA0MOD<TACK>

̙ 

 

TCA0 A(TA0DRA) ǍINTTCA0 Ǎ

"0x0000"̙ Ǎ ̙ 

 

Ǎ ̙ Ǎ 
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Ǎ TA0CR<TAS> "0"Ǎ ó0x0000ó̙ 

 

(c)  

ò12.4.3.1 - (c) ó̙  

(d)  

ò12.4.3.1 - (d) ó̙  

 
 

12.4.3.5  

Ǎ TCA0 / Ǎ ̙ 

 

(a)  

TA0MOD<TAM> ó110ó ̙ TA0MOD<TACK> ̙ 

 

TA0MOD<TATED> ̙ TA0MOD<TATED> "0"

Ǎ "1" ̙ 

 

TA0MOD<TACAP> ̙ TA0MOD<TACAP> "0" ̙

TA0MOD<TACAP> "1" ̙ 

 

TA0CR<TAOVE> ̙ TA0CR<TAOVE> "0"

INTTCA0 ̙ TA0CR<TAOVE> "1" INTTCA0 ̙ 

 

TCA0 Ǎ ̘ TCA0 ̙ 

 

TA0CR<TAS> "1" ̙ ǍTA0DRA TA0DRB "0x0000"̙

Ǎ TA0MOD TA0CR<TAOVE> ̙ Ǎ ̙ 

 

(b)  

Ǎ  ( ) TCA0 ǍINTTCA0 Ǎ

̙ Ǎ Ǎ TA0DRBǍ

INTTCA0 Ǎ TA0SR <TACPFB>"1"̙ TA0MOD<TACAP> Ǎ

Ǜ 

 

1.   ( TA0MOD <TA0CAP> "0") 

̙ Ǎ Ǎ

TA0DRAǍ INTTCA0 Ǎ TA0SR <TACPFA> "1"̙ Ǎ ó0x0000ó̙ 

 

2.   ( TA0MOD <TA0CAP> "1") 

Ǎ ó0x0000ó̙ Ǎ Ǎ

INTTCA0 Ǎ ̙ 
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Ǎ TA0SR<TAOVF> "1"̙ TA0CR<TAOVE>

"1"Ǎ INTTCA0 Ǎ 

 

TA0SR Ǎ TA0SR<TACPFA, TACPFB> TA0SR<TAOVF> "0"̙  

 

TA0DRB  ( TA0DRA )̙

Ǎ ̙TA0DRA TA0DRB 16 ̙ 

 

Ǎ TA0CR<TA0S> "0"Ǎ ó0x0000ó̙ 

 

TA0CR<TAS>

TA0MOD<TATED>

TCA0 pin input

Source clock

Counter

TA0DRBH,L

TA0SR<TACPFB>

INTTCA0 interrupt request

TA0CR<TAS>

TA0MOD<TATED>

TCA0 pin input

Source clock

Counter

TA0DRBH,L

TA0DRAH,L

TA0SR<TACPFB>

TA0SR<TACPFA>

INTTCA0 interrupt request

. After the timer is started, if the falling edge is 
detected first, no interrupt occurs. Single-edge capture (TA0MOD<TAMCAP>=Ń1"

Double-edge capture (TA0MOD<TAMCAP>=Ń0"
. After the timer is started, if the falling edge is 

detected first, no interrupt occurs. 
 

12- 10 (TCA0 ) 



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ226 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

Ǜ Ǎ Ǎ ̘ INTTCA0 ̙ Ǎ

̙ 

 

 (c)  

12- INTTCA0 ̙ 

TA0SR ̙ 

 

 

12- 16 TCA0  
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12.4.3.6 PPG  

PPG Ǎ ̙ 

 

(a)  

TA0MOD<TAM> ó011ó PPG ̙ TA0MOD<TACK> ̙

TA0CR<TAMPPG> PPG ̙ 

 

TA0DRA PPG ̘ TA0DRB ̙ TA0DRA

TA0DRB ̙ PPGA0B Ǎ ̘ PPGA0B

̙ 

 

TA0CR<TATFF> PPGA0B ̙ TA0CR<TATFF> ó1ó

PPGA0B ̙ TA0CR<TATFF> ó0ó PPGA0B

̙ 

TA0CR<TAS> "1" ̙ Ǎ TA0MOD TA0CR 

<TAOVE, TATFF> ̙ Ǎ ̙ 

 

 

(b)  

Ǎ ̙ 

 

TCA0 B(TA0DRB) Ǎ TA0CR<TATFF> "0"Ǎ

PPGA0B ̙ TA0CR<TATFF> "1"ǍPPGA0B

̙ 

 

Ǎ ̙ TCA0 A(TA0DRA) Ǎ

TA0CR<TATFF> "0"ǍPPGA0B ̙ TA0CR<TATFF>

"1"ǍPPGA0B ̙ ǍINTTCA0 ̙ 

 

PPG TA0CR<TAMPPG> "1"( )ǍTA0CR<TAS> "0"Ǎ

̙ PPG TA0CR<TAMPPG> "0"( )ǍǍ

"0x0000" PPG ̙ PPG Ǎ TA0CR <TAS> "0"(

PPG )ǍPPGA0B TA0CR<TATFF> ̙ 

 

TA0CR <TAMPPG>̙ TA0CR <TAMPPG> "1" "0"

PPG ̘ PPG ̙ TA0CR <TAMPPG> "0" "1"Ǎ

̙ 

 

TCA0 A B ̙ TA0MOD<TADBE> "1" ̙

PPG TA0DRA TA0DRB Ǎ

TA0DRA Ǎ TA0DRA TA0DRB ̙

ǍTA0DRA TA0DRB ̙ Ǎ

̙1 Ǎ PPG ̙ 
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(c)  

1.   

1 8 ̙ TA0DRAL (TA0DRBL) Ǎ

Ǎ ̙ Ǎ TA0DRAH (TA0DRBH)

Ǎ TA0DRAH (TA0DRBH)̙ Ǎ

TA0DRAL (TA0DRBL) (

)̙ Ǎ TA0DRA (TA0DRB) Ǎ TA0DRAL̘

TA0DRAH( TA0DRBL TA0DRBH)̙  

 

2.   

TA0MOD<TADBE> ̙ / Ǎ

TA0MOD<TADBE> ó1ó"0"̙  

 

 -  

TA0DRAH (TA0DRBH) Ǎ

Ǎ TA0DRAH/L (TA0DRBH/L) ̙

TA0DRAH/L (TA0DRBH/L) ̙ 

 

ǍINTTCA0 Ǎ

TA0DRAH/L (TA0DRBH/L)̙

̙ 

 

TA0DRAH/L (TA0DRBH/L) Ǎ (

)Ǎ TA0DRAH/L (TA0DRBH/L) ( )̙ 

 

TA0DRAH/L (TA0DRBH/L) Ǎ

TA0DRAH/L (TA0DRBH/L) ̙ 

 

  -  

TA0DRAH (TA0DRBH) Ǎ

TA0DRAH/L (TA0DRBH/L)̙

̙ 

 

TA0DRAH/L (TA0DRBH/L) Ǎ

̙ Ǎ ̙

Ǎ ̙ 

 

TA0DRAH/L (TA0DRBH/L) Ǎ

TA0DRAH/L (TA0DRBH/L) ̙ 
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(d)  

 

PPG 2.84KHz : 

// 2MHz 

CLKCR0_SCKPSC=0x30; // fsysclk=16MHz/8=2MHz  

 

//TCA1  

TAMOD_TACK=0x03   //TCA1 =fsysclk/2= 1MHz, cycle time=1us  

TA1DRAL=0x60;  // PPG 1  

TA1DRAH=0x01;     //PPG 1 cycle time=1us*0x0160=352us=2.84KHz  

TA1DRBL=0xb0;  // PPG  (pulse period)  

TA1DRBH=0x00;     //( 50% = 0x0160/2 = 0x000b0)  

 
 

 

TA0CR<TAS>

TA0MOD<TATFF>

Source clock 

Counter

Write to TA0DRAL,H  

Write to TA0DRBL,H  

TA0DRBL,H  

TA0DRAL,H  

PPG0 pin output

INTTCA interrupt request    

One-shot (TA0CR<TAMPPG>=Ń1")

Returns to the 
level set at TATFF

Becomes the level set at TATFF 
when the time is stopped

 

12- 17 PPG - (TCA0 ) 
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TA0CR<TAS>

TA0MOD<TATFF>

Source clock

Counter

Write to TA0DRAL,H

Write to TA0DRBL,H

TA0DRAL,H

TA0DRBL,H

PPG0 pin output

INTTCA interrupt request
Becomes the level set at TATFF 
when the timer is stopped

Reflected by an 
interrupt request

Returns to the level 
set at TATFF

Continuous (TA0CR<TAMPPG>=Ń0")

Double buffer (TA0MOD<TADBE>=Ń1")  

12- 18  PPG - (TCA0 ) 
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12.4.4  

 

TCA0 Ǎ ̙ 

 

Ǎ TA0CR<TANC> ̙ 3

Ǎ ̙ 

 

TA0CR<TANC> "00" Ǎ TA0CR<TAS> ̙ 

 

Ǎ TA0CR<TANC> ̘ 4 ̙

̙ (TA0CR <TAS> = "0") TA0CR<TANC>̙ TA0CR <TAS> = "1"Ǎ

̙ 
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13.  (UART) 

 

3 (UART0̘ UART1̘ UART2)̙ (SFR)

Ǎ 13.1 13.2̙ 

  

 
UARTxCR1 

( ) 

UARTxCR2 

( ) 

UARTxDR 

( ) 

UARTxSR 

( ) 

RDxBUF 

( ) 

TDxBUF 

( ) 

UART0 
UART0CR1 
(0x00A0) 

UART0CR2 
(0x00A1) 

UART0DR 
(0x00A2) 

UART0SR 
(0x00A3) 

RD0BUF 
(0x00A4) 

TD0BUF 
(0x00A5) 

UART1 
UART1CR1 
(0x00A6) 

UART1CR2 
(0x00A7) 

UART1DR 
(0x00A8) 

UART1SR 
(0x00A9) 

RD1BUF 
(0x00AA) 

TD1BUF 
(0x00AB) 

UART2 
UART2CR1 
(0x00AC) 

UART2CR2 
(0x00AD) 

UART2DR 
(0x00AE) 

UART2SR 
(0x00AF) 

RD2BUF 
(0x00B0) 

TD2BUF 
(0x00B1) 

13- 1  SFR  

 

   

UART0 RXD0  TXD0  

UART1 RXD1  TXD1  

UART2 RXD2  TXD2 

13- 2  

 

 13.1 UART  

UARTx(x=0~2) PCKEN1̘ UARTx(x=0~2) UARTxCR1 UARTxCR2̘

UARTx (baud) UARTxDR(x=0~2) ̙ UART

UARTxSR(x=0~2) ̙ UART0 UART1,UART2̙  
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fsysclk/ flclk Prescale
UART clock

TD0BUF

 

13- 1 UART ( UART0 ) 
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 1 (PCKEN1) 

PCKEN1 
(0x0179) 

7 6 5 4 3 2 1 0 

 reserved UART2 UART1 UART0 TCA7 TCA6 TCA5 TCA4 

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

 0 0 0 0 0 0 0 0 

 

UART2 UART2  
0:  

1:  

UART1 UART1  
0:  

1:  

UART0 UART0  
0:  

1:  

 
 

UART0 1 (UART0CR1) 

UART0CR1 
(0x00A0) 

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 R 

 0 0 0 0 0 0 0 0 

 

TXE  
0: 2 

1:  

RXE  
0: 2 

1:  

STOPBT  
0: 1  

1: 2  

EVEN  
0:  

1:  

PE  
0:  

1:  

IRDASEL TXD  
0: UART  

1: IrDA  

BRG  

 
 

(fsysclk HIRC/PLL/HXTAL) 

 

(fsysclk LIRC) 

0 fsysclk 1 flclk 1 

1 TCAx 5 

1ǛfsysclkǍ [Hz]ǍflclkǍ [Hz]̙ 
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2Ǜ Ǎ TXE RXE ó0óǍ ̙ Ǎ ̙ 

3ǛEVEN̘ PE BRG ̙ 

4Ǜ BRG Ǎ RXE TXE̙  

5Ǜ BRG TCAx ǍRT Ǎ / (UARTxDR+1)/ ) (s)̙

TCAx Ǎ TCAx ̙ 

6Ǜ UART STOPBTǍEVENǍPEǍIRDASEL BRG Ǎ UART ̙ ó12.3

UARTxCR1  UARTxCR2 ó̙  

 

 

UART0 2 (UART0CR2) 

UART0CR2 
(0x00A1) 

7 6 5 4 3 2 1 0 

 DV[1:0]  RTSEL[2:0] RXDNC[1:0] STOPBR 

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

 0 0 0 0 

 

DV [1:0]  

00Ǜfsysclk/1 

01Ǜfsysclk/2 

10Ǜfsysclk/4 

11Ǜfsysclk/8 

RTSEL[2:0] RT  

   

000 16  16  

001 16  17  

010 15  15  

011 15  16  

100 17  17  

101  

11*   

RXDNC[1:0] 

RXD

 

( ) 

00:  

01: 1 x (UARTxDR + 1) / ( ) [s] 

10: 2 x (UARTxDR + 1) / ( ) [s] 

11: 4 x (UARTxDR + 1) / ( ) [s] 

STOPBR  
0: 1  

1: 2  

 

1ǛRTSEL 2 RT ̙ ó13.7.1 ó̙  

2Ǜ RXDNC Ǎ ó13.9 ó̙  

3Ǜ STOPBR 2 Ǎ 1 ( ) ̙ 

4Ǜ UART RTSELǍRXDNC STOPBR Ǎ UART ̙ ó13.3 

UARTxCR1 UARTxCR2 ó̙  
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UART0  (UART0DR) 

UART0DR 
(0x00A2) 

7 6 5 4 3 2 1 0 

 UART0DR7 UART0DR6 UART0DR5 UART0DR4 UART0DR3 UART0DR2 UART0DR1 UART0DR0 

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

 0 0 0 0 0 0 0 0 

1Ǜ UART0DR Ǎ UART0CR1<RXE> UART0CR1<TXE> "0"̙ ó13.6.1 ó̙  

2Ǜ UART0CR1<BRG> TCA0 ǍUART0DR ̙ 

 
 

UART0  (UART0SR) 

UART0SR 
(0x00A3) 

7 6 5 4 3 2 1 0 

 PERR FERR OERR - RBSY RBFL TBSY TBFL 

/  R R R R R R R R 

 0 0 0 0 0 0 0 0 

 

PERR  
0:  

1:  

RFERR  
0:  

1:  

OERR  
0:  

1:  

RBSY  
0:  

1:  

RBFL  
0:  

1:  

TBSY  
0:  

1:  

TBFL  
0:  

1:  

1Ǜ INTTXD1 ǍTBFL ó0óǍ TDxBUF ǍTBFL ó1ó̙ 

2ǛUART0SR 4 ó0ó̙ 
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UART0  (RD0BUF) 

RD0BUF 
(0x00A4) 

7 6 5 4 3 2 1 0 

 RD0DR7 RD0DR6 RD0DR5 RD0DR4 RD0DR3 RD0DR2 RD0DR1 RD0DR0 

/  R R R R R R R R 

 0 0 0 0 0 0 0 0 

 
 

UART0 (TD0BUF) 

TD0BUF 

(0x00A5) 
7 6 5 4 3 2 1 0 

 TD0DR7 TD0DR6 TD0DR5 TD0DR4 TD0DR3 TD0DR2 TD0DR1 TD0DR0 

/  W W W W W W W W 

 0 0 0 0 0 0 0 0 

 
 

 13.2 UART  

UART 1 PCKEN1Ǎ UART ̙ 

 

PCKEN 1<UART0EN> ó0ó UART Ǎ ǜ UART ̙

PCKEN 1<UART0EN> "1" UART Ǎ UART ̙ 

 

ǍPCKEN 1<UART0EN> "0"ǍUART ̙ UART Ǎ

Ǎ PCKEN 1<UART0EN> "1" ( UART )̙ 

 

UART PCKEN 1<UART0EN> "0"Ǎ UART ̙ 

 
 

 13.3 UARTxCR1 UARTxCR2  
 

Ǎ UART ( ) UART

̙ 

 

UART0CR1 UART0CR2 ̙

Ǎ ̙ 
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Bit to be changed Function 

Conditions that  allow the bit ti be changed  

UARTxCR1 
<TXE> 

UARTxSR 
<TBSY> 

UARTxCR1 
<RXE> 

UARTxSR 
<TXE> 

UARTxCR1<STOPBT> Transmit stop bit length Both of these bits are ò0ó - - 

UARTxCR1<EVEN> Parity selection 
All of these bits are ò0ó 

UARTxCR1<PE> Parity addition 

UARTxCR1<IRDASEL> TXD pin output selection Both of these bits are ò0ó - - 

UARTxCR1<BRG> Transfer base clock selection 
All of these bits are ò0ó 

UARTxCR2<RTSEL> Selection of number of RT clocks 

UARTxCR2<RXDNC> 
Selection of RXD pin input noise 
rejection time - - Both of these bits are ò0ó 

UARTxCR2<STOPBR> Receive stop bit length 

13- 3 UARTXCR1 UARTXCR2  

 
 

 13.4  

UART ̙ ó ó̙ 1 ( )Ǎ

8 ̙ UART0CR1<PE>̘

UART0CR1<EVEN> ̙ UART0CR1<STOPBT> ̙ 

 

14.2 Ǎ Ǜ 

-  (1 ) 

-  (8 ) 

-  ( ̘ ̘ ) 

-  ( 1 2 ) 

 

 

13- 2  
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 13.5  

TXD IrDA (IrDA) ̙ UART0CR1<IRDASEL>

"1" TXD ̙ 

 

 

13- 3  ( IRDA ) 
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 13.6  (Baud Rate) 
 

UART UART0CR1<BRG>̘ UART0DR UART0CR2<RTSEL> ̙UART0DR UART0CR2 

<RTSEL> ̙ Ǎ ó13.6.1

ó̙  

 

Basic baud 
rate[baud]  

Register 

  Operating  frequency 

24MHz 16MHz 12MHz 8MHz 4MHz 2MHz 1MHz 

128000 

UARTxDR[7:0] 0x0A 0x07 0x05 0x03 0x01 0x00 - 

RTSEL[2:0] 0y100 0y011 0y011 0y011 0y011 0y011 - 

Error (+0.27%) (+0.81%) (+0.81%) (+0.81%) (+0.81%) (+0.81%) - 

115200 

UARTxDR[7:0] 0x0C 0x08 0x06 - - - - 

RTSEL[2:0] 0y000 0y011 0y010 - - - - 

Error (+0.16%) (-0.44%) (-0.79%) - - - - 

76800 

UARTxDR[7:0] 0x12 0x0C 0x09 0x06 - - - 

RTSEL[2:0] 0y001 0y000 0y011 0y010 - - - 

Error (-0.32%) (+0.16%) (+0.81%) (-0.79%) - - - 

62500 

UARTxDR[7:0] 0x17 0x0F 0x0B 0x07 0x03 0x01 0x00 

RTSEL[2:0] 0y000 0y000 0y000 0y000 0y000 0y000 0y000 

Error 0% 0% 0% 0% 0% 0% 0% 

57600 

UARTxDR[7:0] 0x19 0x11 0x0C 0x08 - - - 

RTSEL[2:0] 0y000 0y011 0y000 0y011 - - - 

Error (+0.16%) (-0.44%) (+0.16%) (-0.44%) - - - 

38400 

UARTxDR[7:0] 0x26 0x19 0x12 0x0C 0x06 - - 

RTSEL[2:0] 0y000 0y000 0y001 0y000 0y010 - - 

Error (+0.16%) (+0.16%) (-0.32%) (+0.16%) (-0.79%) - - 

19200 

UARTxDR[7:0] 0x4D 0x30 0x26 0x19 0x0C 0x06 - 

RTSEL[2:0] 0y000 0y100 0y000 0y000 0y000 0y010 - 

Error (+0.16%) (+0.04%) (+0.16%) (+0.16%) (+0.16%) (-0.79%) - 

9600 

UARTxDR[7:0] 0x92 0x64 0x4D 0x30 0x19 0x0C 0x06 

RTSEL[2:0] 0y100 0y001 0y000 0y100 0y000 0y000 0y010 

Error (+0.04%) (+0.01%) (+0.16%) (+0.04%) (+0.16%) (+0.16%) (-0.79%) 

4800 

UARTxDR[7:0] - 0xC9 0x92 0x64 0x30 0x19 0x0C 

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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Basic baud 
rate[baud]  

Register 

  Operating  frequency 

24MHz 16MHz 12MHz 8MHz 4MHz 2MHz 1MHz 

2400 

UARTxDR[7:0] - - - 0xCF 0x67 0x33 0x19 

RTSEL[2:0] - - - 0y000 0y000 0y000 0y000 

Error - - - (+0.16%) (+0.16%) (+0.16%) (+0.16%) 

1200 

UARTxDR[7:0] - - - - 0xCF 0x67 0x33 

RTSEL[2:0] - - - - 0y000 0y000 0y000 

Error - - - - (+0.16%) (+0.16%) (+0.16%) 

 

 

Basic baud 
rate[baud]  

Register 
Operating  frequency 

32.768kHz 

300 

UARTxDR[7:0] 0x06 

RTSEL[2:0] 0y011 

Error (+0.67%) 

150 

UARTxDR[7:0] 0x0D 

RTSEL[2:0] 0y011 

Error (+0.67%) 

134 

UARTxDR[7:0] 0x0E 

RTSEL[2:0] 0y001 

Error (-1.20%) 

110 

UARTxDR[7:0] 0x11 

RTSEL[2:0] 0y001 

Error (+0.30%) 

75 

UARTxDR[7:0] 0x1C 

RTSEL[2:0] 0y010 

Error (+0.44%) 
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13.6.1  

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

/ UART0CR2<RTSEL> ̙ RT UART0CR2<RTSEL>

15 17 ̙RT Ǎ UART0CR1 <BRG>

(UART0DR )+1 ̙ UART0CR2<RTSEL> ó001óó011óǍ RT

Ǎ RTx15.5 RTx16.5 (pseudo baud rate)̙ RT

13.4 ̙ 

 

Ǎ fsysclk 16MHz̘UART0CR2<RTSEL> ó000óUART0DR ó0x0CóǍ 13.4

fsysclk / (16 x (UART0DR + 1)) = 76923 (baud)̙  

 

76800(baud) (+0.16%)̙  

  

fsysclk 

fsysclk 

fsysclk 

fsysclk 

fsysclk 

13- 4 UART0CR2<RTSEL>  
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UARTxCR2<RTSEL>UARTxDR  

 

UART0DR 13.5 ̙ Ǎ fsysclk=16MHz

38400 (baud)Ǎ UART0CR2<RTSEL> UARTxDR Ǎ 13.6

̙ Ǎ UART0CR2<RTSEL> ̙ 13.5

ǍUART0CR2<RTSEL> = ò000ó Ǎ 38462 

(baud) (+0.16%)̘ 38400 (baud)̙ 

 

RTSEL UARTxDR  

000 UARTxDR= 
fsysclk (Hz)

16 x A (baud) 
 ǎ1 

001 UARTxDR= 
fsysclk (Hz)

16.5 x A (baud) 
 ǎ1 

010 UARTxDR= 
fsysclk (Hz)

15 x A (baud) 
 ǎ1 

011 UARTxDR= 
fsysclk (Hz)

15.5 x A (baud) 
 ǎ1 

100 UARTxDR= 
fsysclk (Hz)

17 x A (baud) 
 ǎ1 

13- 4 UART0DR  ( BRG FSYSCLK) 

 
 

RTSEL UARTxDR  Baud  

000 UARTxDR= 
16000000 (Hz)

16 x 38400(baud) 
 ǎ1å 25 

16000000 (Hz)

16 x (25+1)
 = 38462 baud (+0.16%) 

001 UARTxDR= 
16000000 (Hz)

16.5 x 38400(baud) 
 ǎ1å 24 

16000000 (Hz)

16.5 x (24+1)
 = 38788 baud (+1.01%) 

010 UARTxDR= 
16000000 (Hz)

15x 38400(baud) 
 ǎ1å 26 

16000000 (Hz)

15 x (26+1)
 = 39506 baud (+2.88%) 

011 UARTxDR= 
16000000 (Hz)

15.5 x 38400(baud) 
 ǎ1å 25 

16000000 (Hz)

15.5 x (25+1)
 = 39702 baud (+3.39%) 

100 UARTxDR= 
16000000 (Hz)

17 x 38400(baud) 
 ǎ1å 24 

16000000 (Hz)

17 x (24+1)
 = 37647 baud (-1.96%) 

13- 5  UART0DR  

 

Ǜ ,  ò2.2.2 ǃ̙

ǍUART ( Ǜ ) ̙ 
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13.6.2 TCA UART  

(a) : 

     System clock: 24MHz 
TCA0 
UART0 

 

(b) : 

ǉ 600bpsǊǍ 24MhzǍ UART 8, UART

24Mhz/8=3Mhz, UART0DR 255ǉ3000000/16 * 600 

=312.5ǊǍ UART0DR 0xFF̙  

 

, TCA0 PPG , TCA TA0DRA 16bits, 

TCA0 UART0 UART ̙ 

 
 

(c) : 

: 24 MHz 

TCA0 ( UART0 6 MHz) 

UART0 ( 600bps) 

 

ǛUARTx TCAx x Ǎ UART0 TCA0 

 

: 

1. TCA0 UART : 

  
PCKEN0_TCA0 = 1;       // TCA0 Enable  

TA0MOD_TAM  = 0x03;    //  16 PPG  

    TA0CR_TATFF = 1;       // " "  

TA0CR_TAMPPG = 0;      // PPG  

   TA0MOD_TACK = 0x02;   // fcgck/(2^2) = 24M/4 Hz = 6MHz  

    TA0DRA       = 0x25E;  //  PPG ( 2 13- 6)  

    TA0DRB       = 0x12F;  //  PPG 50% (TA0DRA*50%)  

 

2. UART0 (  ó TCA0 UART0 ó , UART

): 

 
   UART0CR1_BRG = 1;     // TCA0 UART0  

   UART0CR2_RTSEL = 1;  // 2 13- 6 

 

1 : TCA0 UART0 , UART0DR 

2 : RTSEL TAxDRA Ǎ 13-6Ǎ baudrate , RTSEL , 

baudrate 
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RTSEL UARTxDR  

000 baud = 
fsysclk (Hz)

16 x TAxDRA 
  

001 baud= 
fsysclk (Hz)

16.5 x  TAxDRA 
  

010 baud= 
fsysclk (Hz)

15 x TAxDRA 
  

011 baud= 
fsysclk (Hz)

15.5 x TAxDRA
  

100 baud= 
fsysclk (Hz)

17 x TAxDRA
  

13-6 TAXDRA  ( BRG TCAX) 
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 13.7  

UART Ǎ UART0 ̙ 

 

 

13- 5 UART0CR2<RTSEL>  
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RXD0 ǍUART RT ̙ 15 17 RT Ǎ

RTn (n = 16 0)̙ 17 RT RT16 RT0̙ 16 RT15

RT0̙ 15 RT14 RT0 ( )̙ RT8 RT6 ǍUART

RXD1 ̙ 3 2 ̙ 

 

RT UART0CR2<RTSEL> 15 17 ̙ RT Ǎ RT8

RT6 ̙ 

 

Ǎ õ1óǍRT Ǎ ̙ Ǎ

RXD0 ǍRT Ǎ ̙ 

 

 

13- 6  
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 13.8  

UART Ǎ UART0 ̙ 

 

UART0CR2<RXDNC> Ǎ 13- 6 ̙ 

 

 

13- 6  

 

Ǜ UARTxCR1<BRG> ̙ 

 

 

13- 7  
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13.9 /  

UART / Ǎ UART0 ̙ 

 

13.9.1  

 

UART0CR1<TXE> "1"̙ UART0SR<TBFL> "0"Ǎ TD0BUF̙

TD0BUF UART0SR<TBFL> ó1óǍ Ǎ

TXD0 ̙ ̘ ( UART0CR1<STBT> 1 2 ) (

)̙ UART0CR1<BRG>̘ UART0CR2<RTSEL>UART0DR ̙ Ǎ

UART0SR<TBFL> ó0óǍ INTTXD0 ̙ 

 

1Ǜ TD0BUF Ǎ Ǎ ̘

̙ 

2Ǜ 13-7 ǍTXD0 UART0CR1<IRDASEL> ̙ 

 

 
TDX 

IRDASEL = ò0ó IRDASEL = ò1ó 

UART0CR1<TXE> = ò0ó 

  UART0CR1<TXE> ó1ó  

TD0BUF 

13- 7 TXD0  

 

 

13.9.2  

UART0CR1<RXE>"1"̙ RXD0 Ǎ

RD0BUF̙ Ǎ ̘ (1 2 ) ( )̙

(1 2 ) Ǎ (8 ) RD0BUF̙

UART0SR<RBFL> ó1óǍ INTRXD1 ̙ UART0CR1<BRG>̘ UART0CR2<RTSEL>

UART0DR ̙ 

 

Ǎ RD0BUF̙ RD0BUF

̙ 

  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ250 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

13.10  

UART / Ǎ UART0 ̙ 

 

13.10.1  

 

 

13- 8  

 

Ǎ UART0SR<PERR> ó1ó̙

INTRXD0 ̙ 

 

UART0SR<PERR>ó1óǍ UART0SR ǍUART0SR<PERR> RD0BUF ó0ó̙(

RD0BUF ) 

 

UART0SR UART0SR<PERR> ó1óǍ RD1BUF ǍUART0SR <PERR>

ó0ó̙ ǍUART0SR<PERR> UART0SR ̘ RD0BUF ó0ó̙ 
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13.10.2  

 

13- 9  

 

̘ RXD0 ó0óǍ

UART0SR<FERR> ó1ó̙ INTRXD0 ̙ 

 

UART0SR<FERR>ó1óǍ UART0SR ǍUART0SR<FERR> RD0BUF ó0ó̙ 

 

UART0SR UART0SR<FERR> ó1óǍ RD0BUF ǍUART0SR <FERR>

ó0ó̙ ǍUART0SR<FERR> UART0SR ̘ RD0BUF ó0ó̙  
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13.10.3  

 

RD0BUF Ǎ UART0SR <OERR>

ó1óǍ INTRXD0 ̙ Ǎ ̙ Ǎ

UART0SR <OERR> ó1ó Ǎ INTRXD0 ̙ ̙( 13- 10) 

 

( )̙ Ǎ UART0SR

Ǎ ( RD0BUF ) ̙( 13- 

11) 
 

UART0SR<OERR>ó1óǍ UART0SR ǍUART0SR<OERR> RD0BUF ó0ó̙(

13- 12) 
 

UART0SR UART0SR<OERR> ó1óǍ RD0BUF ǍUART0SR <OERR>

ó0ó̙ ǍUART0SR<OERR> UART0SR ̘ RD0BUF ó0ó̙

13- 12) 
 

 

13- 10 INTRXD0  

 
 



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ253 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

 

13- 11 /  
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13- 12  
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13.10.4  

RD0BUF UART0SR<RBFL> ó1ó̙ 

 

UART0SR<RBFL>ó1óǍ UART0SR ǍUART0SR<RBFL> RD0BUF ó0ó̙ 

 

UART0SR UART0SR<RBFL> ó1óǍ RD0BUF ǍUART0SR <RBFL>

ó0ó̙ ǍUART0SR<OERR> UART0SR ̘ RD0BUF ó0ó̙ 

 

 

13- 13  

 
 

13.10.5  

TD0BUF ( UART0SR <TBFL>"0")ǍUART0SR <TBSY> ó0ó̙

TD0BUF ǍUART0SR <TBSY> ó1ó̙ INTTXD0 ̙ 

 

 

13- 14  
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13.10.6  

TD0BUF ̘ TD0BUF ǍUART0SR <TBFL>

"0"̙ INTTXD0 ̙ 

 

TD0BUF UART0SR <TBFL> ó1ó̙ 

 

 

13- 15  
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13.11  

13- 16 UART0 ̙ 13- 8 13- 9 ̙ 

 

Ǎ Ǎ Ǎ RD0BUF

̘ ̙ 

 

Ǎ 1 ̙ Ǎ

Ǎ ̙ Ǎ

̙ ̘ ̙ 

 

Ǜ INTRXD0  Ǎ UART1SR RD1BUF ̙ 

 

 

13- 16  
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13- 8  

 

 

13- 9  
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14. (SBI)/I2C 

(SBI)̙ , I2C ̙ ,

- . ̙ I2C0 Ǎ

I2C1̙  

 

14.1  

14.1.1 I2C  

I2C SDA SCL , ̙ 

 

14- 1  

 
 

̙ 

Ǎ Ǎ Ǎ

̙ 

 

, ̙ 

I2C , 14- 2 ̙ 

I2C , Ǜ 

 

1.  

2. 10  

3. SDA SCL  
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14- 2 I2C  

 
 

14.1.2  

̙ 

, ̙ 

 

 

14- 3  
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14.2  

 

14- 4 0 (SBI0)  
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14.3  

 

 

- 1 (SBIxCR1, x=0,1) 

- 2 (SBIxCR2, x=0,1) 

- (SBIxSR, x=0,1) 

- (SBIxBR, x=0,1) 

- I2C (I2CxAR, x=0,1) 

 

 

, , , Ǎ

̙ I2C0 Ǎ I2C1̙ Ǎ

̙ 

 

 I2C0 I2C1 

2 PCKEN2 
(0x017A) 

1 
SBI0CR1 

(0x00B8) 

SBI1CR1 

(0x00BD) 

2 
SBI0CR2 
(0x00B9) 

SBI1CR2 
(0x00BE) 

 
SBI0SR 

(0x00BA) 

SBI1SR 

(0x00BF) 

I2C  
I2C0AR 

(0x00BB) 
I2C1AR 

(0x00C0) 

 
SBI0DBR 
(0x00BC) 

SBI1DBR 
(0x00C1) 

 

 

 
 

  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ263 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

 

2(PCKEN2) 

PCKEN2 

(0x017A) 
7 6 5 4 3 2 1 0 

 reserved reserved SIO1 SIO0 reserved reserved I2C1 I2C0 

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

 0 0 0 0 0 0 0 0 

 

SIO1 SIO1  
0:  

1:  

SIO0 SIO0  
0:  

1:  

I2C1 I2C1  
0:  

1:  

I2C0 I2C0  
0:  

1:  

 

1Ǜ I2C0EN ó0ó, . , .

, I2C0EN ó1ó, ̙ 
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0 1(SBI0CR1) 

SBI0CR1 

(0x00B8) 
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 

 

BC[2:0] 
 

BC 
ACK=0 ACK=1 

    

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 

ACK 
 

 

ACK   

0: 

, 

̙ 

( ) 

̙ 

( ) 

1: 

, 

̙ 

( ) 

, 

̙ 

( ) 

NOACK 

/

ó ó

 

NOACK   

0:  ó ó  

1:  ó ó  

SCK[2:0] 

 

(SCL pin)

 

SCK 

tHIGH(m/fsysclk) tLOW(n/fsysclk) 

fscl@fsysclk=24MHz 
m n 

000 9 12 1143KHz 

001 11 14 960KHz 

010 15 18 727KHz 

011 23 26 490KHz 

100 39 42 296KHz 

101 71 74 166KHz 

110 135 138 88KHz 

111 263 266 45KHz 
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1Ǜfsysclk = [Hz], flclk =  [Hz]̙ 

2Ǜ , , , . , 

, ̙ 

3Ǜ ,SBI0CR2 SBI0CR2<SBIM> bit,, SBI0CR1, I2C0AR , SBI0SR ̙ 

4Ǜ , ( ) ,SBI0CR2 SBI0CR2<SBIM> bit,, SBI0CR1, I2C0AR ,SBI0DBR

̙ 

5Ǜ fsysclk 4MHz, SCK ó000ó, ò001ó ó010ó, ̙ 

 

 

0 2 (SBI0CR2) 

SBI0CR2 

(0x00B9) 
7 6 5 4 3 2 1 0 

 MST TRX BB PIN SBIM - SWRST[1:0] 

/  W W W W W R W W 

 0 0 0 1 0 0 0 0 

 

MST /  
0:  

1:  

TRX /  
0:  

1:  

BB /  

0: ( MST̘ TRX PIN ó1ó) 

1: ( MST̘ TRX PIN ó1ó) 

PIN  
0:- ( ) 

1:  

SBIM  
0:  

1:  

SWRST[1:0]  ó10ó,ó01óǍ  

1Ǜ SBI0CR2<SBIM> ó0ó, SBI0CR2<SBIM> , SBI0CR2 . SBI0CR2 ,

SBI0CR2<SBIM> ó1ó ̙ 

2Ǜ , , , SBI0CR2<SWRST> bit .

, ̙ 

3Ǜ , . , 

̙ 

4ǛSBI0CR2 , ó - - ó , ̙ 

5Ǜ ,SBI0CR2 SBI0CR2<SBIM> bit,, SBI0CR1, I2C0AR , SBI0SR2 ̙ 

6Ǜ , 0 ( ) ,SBI0CR2 SBI0CR2<SBIM> bit,, SBI0CR1, 

I2C0AR ,SBI0DBR ̙ 

7ǛSBI0CR2 [2] 0 
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0  (SBI0SR) 

SBI0SR 

(0x00BA) 
7 6 5 4 3 2 1 0 

 MST TRX BB PIN AL AAS AD0 LRB 

/  R R R R R R R R 

 0 0 0 1 0 0 0 *  

 

 

MST /  
0:  

1:  

TRX /  
0:  

1:  

BB  
0:  

1:  

PIN  
0:  

1:  

AL  
0: - 

1:  

AAS  
0: - 

1: ó "  

AD0  ò ó  
0: - 

1: ó ó  

LRB /  
0: ó0ó 

1: ó1ó 

1Ǜ SBI0CR2<SBIM> ó0ó, SBI0SR ̙ 

2Ǜ , SBI0CR2 SBI0CR2<SBIM> bit, SBI0CR1, I2C0AR , SBI0SR2 ̙ 

,SBI0CR2 SBI0CR2<SBIM> bit, SBI0CR1  I2C0AR ,SBI0SR2 ̙ 

3Ǜ , ( ) , SBI0CR2 SBI0CR2<SBIM> bit,, SBI0CR1, 

I2C0AR,SBI0DBR ̙ 
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I2C 0 (I2C0AR)  

I2C0AR 

(0x00BB) 
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 

 

SA[6:0]   

ALS  
0: I2C  

1:  

 

1ǛI2C0AR<SA> "0x00". I2C0AR<SA> "0x00",  I2C ("0x01") ,

̙ 

2Ǜ , .

, ̙ 

3Ǜ , SBI0CR2 SBI0CR2<SBIM> bit, SBI0CR1, I2C0AR SBI0SR2 ̙ 

4Ǜ , ( ) , SBI0CR2 SBI0CR2<SBIM> bit, SBI0CR1, I2C0AR, 

SBI0DBR ̙ 

 

 

0 (SBI0DBR) 

SBI0DBR 

(0x00BC) 
7 6 5 4 3 2 1 0 

 SBI0DBR[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 

 

1Ǜ (bit 7) ̙ 

2ǛSBI0DBR , . SBI0DBR. ó - - ó , ,  ̙

3Ǜ , , , . 

, ̙ 

4Ǜ ò0x00óSBI0DBR, SBI0CR2<PIN> ó1ó. 0x00 ,  ̙

5Ǜ , ( ) , SBI0CR2 SBI0CR2<SBIM> , SBI0CR1, 

I2C0AR ,SBI0DBR ̙ 
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14.4  

14.4.1  

2(PCKEN2), , ̙ 

 

PCKEN2<I2C0EN> ó0ó, ,

. PCKEN2< I2C0EN > ó1ó, , ̙ 

 

, PCKEN2< I2C0EN > ó0ó, .

, ( ) PCKEN2< I2C0EN > ó1ó̙ 

 

, PCKEN2< I2C0EN > ó0ó, ̙ 

 

 

14.4.2  

,SBI0CR1<NOACK> ̙ 

 

SBI0CR1<NOACK> ó0ó, ̙ 

 

SBI0CR1<NOACK> ó1ó. .

. , ̙ 

 

, SBI0CR1<NOACK> ̙ 

 

Ǜ , SBI0CR1<NOACK> ó0ó,SBI0CR1<NOACK> ó1ó

̙ 
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14.4.3  

1 . , ̙ 

 

SBI0CR1<BC> , . SBI0CR1<ACK> ó1ó

̙ 

 

, . ,

̙ 

 

SBI0CR1<ACK> ó0ó, ̙ 

 

. ̙ 

 

14.4.3.1  

SBI0CR1<BC> SBI0CR1<ACK> ̙ 

 

SBI0CR1<ACK> ó1ó, ̙ 

 

, , , ̙ 

 

, , ̙ 

 

SBI0CR1<ACK> ó0õ, ̙ 

 

, , ̙ 

 

, ̙ 

 

 

14- 5 SBIXCR1<BC>, SBIXCR1<ACK>( SBI0 ) 

 

 

SBI0CR1<BC> SBI0CR1<ACK>  



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ270 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

 

14- 1  SBIXCR1<BC>, SBIXCR1<ACK>  

 

ǍBC ó000ó̙ 

Ǎ 8 ̙ ǍBC ̙ 

ǛSBI0CR1<ACK> , . SBI0CR1<ACK> ,

̙ 

 

14.4.3.2  

Ǎ , ǍSDA0 ̙ 

(a)  

Ǎ Ǎ SDA0 ̙

ǍSDA0 Ǎ ̙ 

 

(b)  

I2C0AR<SA> , ǍSDA0

Ǎ ̙ 

 

Ǎ Ǎ Ǎ SDA0 

̙ 

 

ǍSDA0 ̙ 14- 2 SCL0 SDA0

( SCL0 SDA0 )̙ 

 

Ǜ , . ̙ 
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14- 2 SCLX SDAX ( SCL0 SDA0 ) 
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14.4.4  

14.4.4.1  

SBI0CR1<SCK> Ǎ ̙ 

 

SCK 
tHIGH(m/fsysclk) tLOW(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 

 
 
 
 
 
 
 
 

 
 

 
 

 

Ǜ , SBI0CR1<SCK> tHIGH , SCL ̙ 

 

, tHIGH [s], tHIGH [s]̙ 

 

,SBI0CR2<PIN> ó1ó, SCL , tLOW [s]̙ 

 

, SBI0CR1<SCK> , 3/fsysclk[s] ,

5/fsysclk[s] ̙ 

 

 

 
 
 
 
 
 
 

 

 

 

fsysclk 

fsysclk 

14- 6 SCL  

14- 7  SCL  
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14.4.4.2  

I2C Ǎ IO Ǎ Ǎ Ǎ clock

Ǎ ̙ Ǎ

̙ 

 

̙ 2 Ǎ

̙ 

 

, ̙ 

 

 

14- 8  

 

 

1 a SCL ,SCL . , 2

SCL ̙ 

 

1 b , SCL . 2 SCL , 1

. 2 c , SCL , 1

. , , SCL ̙ 

 

,  ̙
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14.4.5 /  

, SBI0CR2<MST> ó1ó̙ 

 

, SBI0CR2<MST> ó0ó. , SBI0CR2<MST>

ó0ó̙ 

 
 

14.4.6 /  

, SBI0CR2<TRX> ó1ó. , SBI0CR2<TRX> ó0ó̙ 

 

I2C , , ( / ) ó1ó, SBI0CR2<TRX>

ó1ó; ó0ó, ó0ó̙ 

 

, , ó1ó,SBI0CR2<TRX>

ó0ó, ó0ó , ,SBI0CR2<TRX> ó1ó. ,

̙ 

 

, SBI0CR2<TRX> ó0ó.14.3 SBI0CR2<TRX>

, SBI0CR2<TRX> ̙ 

 

Ǜ SBI0CR1<NOACK> 1 , , , SBI0CR2<TRX> ̙ 

 

 

14- 3 SBIXCR1<TRX>  

 

, . ,

. SBI0CR2<TRX> ̙ 

 

  

xAR<SA> 
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14.4.7 /  

SBI0SR2<BB> ó0ó, SBI0DBR ; SBI0CR2 <MST>, 

SBI0CR2<TRX>, SBI0CR2<BB> SBI0CR2<PIN> ó1, .ó ,

SBI0CR1<ACK> ó1ó̙ 
 

,  

14- 9 ( SBI0 ) 

 

SBI0CR2<BB> ó1ó, SBI0CR2<MST>, SBI0CR2<TRX> SBI0CR2<PIN> ó1ó,SBI0CR2<BB>

ó0ó, ̙ 

 

, SCL , SCL , ̙ 

 

14- 10 ( SBI0 ) 

 

 

SBI0SR2<BB> . ( ), SBI0SR2<BB>

ó1ó; ( ), SBI0SR2<BB> ó0ó̙ 
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14.4.8  

 

, SBI0CR1<BC> SBI0CR1<ACK> ,

(INTSBI0)̙ 

 

, , (INTSBI0)̙ 

 

- , I2C0AR<SA> , SBI0CR1<NOACK> ó0ó̙  

- , SBI0CR1<NOACK> ó0ó̙ 

- , ̙ 

 

, SBI0CR2<PIN> ó0ó.SBI0CR2<PIN> "0 , SCL0

̙ 

 

SBI0DBR, SBI0CR2<PIN> ó1ó.SBI0CR2<PIN> ó1ó,SBI0 tLOW  ̙

 

SBI0CR2<PIN> ó1ó,SBI0CR2<PIN> ó0ó̙ 

 

14- 11 SBIXCR2<PIN> SCLX ( SBI0 ) 

 
 

14.4.9  

SBI0CR2<SBIM> ̙ 

 

SBI0CR2<SBIM> ó1ó, ; ó0ó ̙ 

 

SBI0CR2<SBIM> ó1ó, . ,

, ó1óSBI0CR2<SBIM>̙ 

 

, SBI0CR2<SBIM> ó0ó̙ 

 

Ǜ SBI0CR2<SBIM> ó0ó, SBI0CR2<SBIM> ., SBI0CR2 . SBI0CR2 , ó1ó SBI0CR2<SBIM>

̙ 
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14.4.10  

, . , ,

, ̙ 

 

SBI0CR2<SWRST> "10" "01", ̙ 

 

, , SBI0CR2<SBIM> SBI0CR2 ,

SBI0CR1,I2C0AR<SA>, SBI0SR2 ̙ 

 

 

14.4.11  

, , ̙ 

 

SDA I2C ̙ 

 

. , 1 ó1ó 2

ó0ó,SDA , SDA 2 . SCL b , SDA

, 2 , 1 . 1 ó ó.

SDA SCL , .

, ̙ 

 

 

14- 12  

 

SDA SCL , SDA .

SBI0SR2<AL> ó1ó̙ 

 

SBI0SR2<AL> ó1ó, SBI0CR2<MST> SBI0CR2<TRX> ó0ó . , 

SBI0SR2<AL> ó1ó , ,. 

, SBICR2<PIN> ó0ó,SCL ̙ 

 

SBI0DBR, SBI0DBR , SBI0CR2, SBI0SR2<AL> ó0ó̙ 
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14- 13 B ( SBI0 ) 

 
 

14.4.12  

, , I2C0AR<SA>

SBI0CR1<NOACK> ó0ó,I2C (I2C0AR<ALS>="0") , SBI0SR2<AAS> ó1ó̙ 

 

SBI0CR1<NOACK> ó1ó, .

I2C0AR<SA> , SBI0SR2<AAS> ó0ó̙ 

 

(I2C0AR<ALS>= "1") , ,SBI0SR2<AAS>

ó1ó. SBI0DBR SBI0DBR , SBI0SR2<AAS> ó0ó ̙ 

 

 

14- 14 ( SBI0 ) 
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14.4.13  

SBI0CR1<NOACK> ó0ó ( , 8 ó0ó). , 

SBI0SR2<AD0> ó1ó̙ 

 

SBI0CR1<NOACK> ó1ó, . , 

SBI0SR2<AD0> ó0ó̙ 

 

, SBI0SR2<AD0 ó0ó̙ 

 

 

14- 15 ( SBI0 ) 

 
 

14.4.14  

SDA SBI0SR2<LRB>, SCL ̙ 

, , SBI0SR2<LRB>, ̙ 

 

 

14- 16 ( SBI0 ) 
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14.4.15  

I2C , I2C0AR<ALS> ó0ó, I2C0AR<SA> ̙ 

 

, I2C0AR<ALS> ó1ó. ,

, ̙ 
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14.5 I2C  

14.5.1  

PCKEN2<I2C0EN> ó1ó̙ 

 

, SBI0CR2<SBIM> ó1ó, ̙ 

 

SBI0CR1<ACK> ó1ó, SBI0CR1<NOACK> "0" ,SBI0CR1<BC>  "000", ,

, 8 . SBI0CR1<SCK> tHIGH tLOW̙ 

 

I2C0AR<SA> , I2C0AR<ALS> ó0ó, I2C ̙ 

 

, SBI0CR2<MST>, SBI0CR2<TRX> SBI0CR2<BB> ó0ó, SBI0CR2<PIN> ó1ó,SBI0CR2<SWRST>

ó00ó, ̙ 

 

1Ǜ , , . ,

, ̙ 

 

 

14.5.2  

(SBI0SR2<BB>="0")̙  

 

SBI0CR1<ACK> ó1ó, SBI0DBR̙  

 

ó1ó SBI0CR2<MST>, SBI0CR2<TRX>, SBI0CR2<BB> SBI0CR2<PIN>, ,

SBI0DBR . SBI0 tHIGH̙ 

 

ч SCL , SBI0CR2<PIN> ó0ó̙ SBI0CR2<PIN>

ó0ó,SCL0 ̙ , , SBI0CR2<TRX>

̙ 

 

1Ǜ , SBI0DBR . SBI0DBR, ̙ 

2Ǜ 98.0us . ( I2C ),  23.7 us ( I2C

, ) . 98.0us 23.7 us SBI0CR2<MST>, 

SBI0CR2<TRX>, SBI0CR2<BB> SBI0CR2<PIN>, SBI0DBR ̙ 
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14- 17 ( SBI0 ) 

 
 

14.5.3  

 

1 , SBI0SR2<MST>, ̙ 

 

14.5.3.1 SBI0SR2<MST> ó1ó ( ) 

SBI0SR2<TRX> ̙ 

 

(a) SBI0SR2<TRX> ó1ó( ) 

SBI0SR2<LRB>. SBI0SR2<LRB>ó1ó, . (

), ̙ 

 

SBI0SR2<LRB>ó0ó, . 8 , SBI0CR1<BC>, 

SBI0CR1<ACK> ó1ó, SBI0DBR ̙ 

 

, SBI0CR2<PIN> ó1ó, SCL0 ,

, SDA0 ̙ 

 

, . SBI0CR2<PIN> ó0óSCL0 . 

, SBI0SR2<LRB> ̙ 
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14- 18 SBI0CR1<BC>="000" SBI0CR1<ACK>="1" ( SBI0 ) 

 

 

(b) SBI0SR2<TRX>ó0ó( ) 

 

8 , SBI0CR1<BC>. SBI0CR1< ACK> ó1ó SBI0DBR

( , )̙ 

 

, (0x00) SBI0DBR, , SBI0CR2<PIN> ó1ó. 

SCL0 , 1 , , SDA0

ó0ó̙ 

 

SBI0CR2<PIN> ó0ó. 1

. , SBI0DBR SBI0CR2<PIN> ó1

̙ 

  

 

14- 19  SBI0CR1<BC>="000"  SBI0CR1<ACK>="1" ( SBI0 ) 
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, : 

 

 1.  

 2. SBI0CR1<ACK> ó0ó SBI0CR1<BC> ó000ó 

 3. SBI0CR2<PIN> ó1ó, (0x00) SBI0DBR 

 

, SBI0CR2<PIN> ó1ó, : 

 

 1.   

 2. SBI0CR1<ACK> ó0ó, ó SBI0CR1<BC> ó001ó 

 3. SBI0CR2<PIN> ó1ó, SBI0DBR (0x00) 

 

SBI0CR1<PIN> ó1ó,1 ̙ 

 

, , SDA .

. ̙ 

 

, ̙ 

 

 

14- 20 ( SBI0 ) 
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14.5.3.2 SBI0SR2<MST> ó0ó( ) 

, ̙ 

 

, (INTSBI0) : 

 

- , I2C0AR<SA> SBI0CR1<NOACK> ó0ó 

- , , SBI0CR1<NOACK> ó0ó 

 - , ,  

 

, . Ǎ

Ǎ , SBI0CR2<PIN> 14.4 ̙ 

 

 

14- 4 SBIXCR2<PIN> ( SBI0 ) 

 

, SBI0CR2<PIN> ó0ó, SCL0 . SBI0DBR

SBI0CR2<PIN> ó1ó, tLOW SCL0 ̙ 

 

SBI0SR2<AL>, SBI0SR2<TRX>, SBI0SR2<AAS> SBI0SR2<AD0>, 14.5 ,

̙ 
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14- 5 ( SBI0 ) 

 
 

Ǜ , I2C0AR<SA> ó 0x00" , I2C "0x01" ,

, SBI0CR2<TRX> ó1ó.  I2C0AR<SA> ó 0x00". 
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14.5.4  

 

SBI0CR2<BB> ó1ó,SBI0CR2<MST>, SBI0CR2<TRX>  SBI0CR2<PIN> ó1ó,SBI0CR2<BB>

ó0ó ̙ , SBI0CR2<MST>, SBI0CR2<TRX>, 

SBI0CR2<BB> SBI0CR2<PIN> ̙ 

 

SCL , ч SCL , . SCL

tHIGH̙ 

 

 

14- 21 ( SBI0 ) 
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14.5.5  

.  ̙

 

SBI0CR2<MST>, SBI0CR2<TRX>, SBI0CR2<BB> ó0ó, SBI0CR2 <PIN> ó1ó̙ SDA0

SCL0 ̙ 

 

, ̙ 

 

SBI0SR2<BB> ó0, SCL0 ̙ 

 

SBI0SR2<LRB> ó1ó, SCL ̙ 

 

, , ó15.5.2 ó ̙ 

 

, , I2C

4.7us , I2C , 0.6us ̙ 

 

Ǜ , , . , .

,SBI0SR2<LRB>ó1ó, SCL . SCL ̙ 

 

 

14- 22 ( SBI0 ) 
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14.6 AC  

AC ̙ ( ) fsysclk . , ̙ 

 

  
   

Min. Max. Min. Max. kHz 

SCL ( 2) fSCL 0 fsysclk / (m+n)  0 fsysclk / (m+n) us 

̙ 

̙ 

tHD;STA m / fsysclk - m / fsysclk - us 

SCL ( )

 
tLOW n / fsysclk - n / fsysclk - us 

SCL ( )

 
tHIGH m / fsysclk - m / fsysclk - us 

SCL ( )

 
tLOW 5 / fsysclk - 5 / fsysclk - us 

SCL ( )

 
tHIGH 3 / fsysclk - 3 / fsysclk - us 

 tSU;STA  -  - us 

(hold 

time) 
tHD;DAT 0 5 / fsysclk 0 5 / fsysclk us 

 tSU;DAT 250 - 100 - ns 

SDA SCL

 
tr - 1000 - 300 ns 

SDA SCL

 
tf - 300 - 300 ns 

 tSU;STO m / fsysclk - m / fsysclk - us 

 
tBUF  -  - us 

SBxCR2<PIN>ó0óó1ó

ǍSCL

 

tSU;SCL n / fsysclk - n / fsysclk - us 

1Ǜ Ϟ 

2Ǜ fscl 100kHz, fscl 400kHzϞ 

 

14- 6 AC ( ) 
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14- 23 (NO.1) 

 
 

 

 

14- 24 (NO.2) 

    
  

SDA 

SCL 
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15 (SIO) 

SQ7613 8 Ǎ 2 Ǎ ̙ 

 

15.1  

  
 

 

15- 1  

 
 

: I/O ̙ ǍI/O Ǎ ó99 I/Oó̙  
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15.2  

SIO 2(PCKEN2)̘ (SIOxCR)̘

(SIOxSR) (SIOxBUF) ̙ SIO 2 Ǎ

SIO0 Ǎ SIO1̙  

 

 SIO0 SIO1 

2 PCKEN2 
(0x017A) 

1 
SIO0CR1 

(0x00D0) 

SIO1CR1 

(0x00D4) 

2 
SIO0CR2 
(0x00D1) 

SIO1CR2 
(0x00D5) 

 
SIO0SR 

(0x00D2) 

SIO1SR 

(0x00D6) 

 
SIO0BUF 
(0x00D3) 

SIO1BUF 
(0x00D7) 

 

   
 

2(PCKEN2) 

PCKEN2 

(0x017A) 
7 6 5 4 3 2 1 0 

 reserved reserved SIO1 SIO0 reserved reserved I2C1 I2C0 

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

 0 0 0 0 0 0 0 0 

 

SIO1 SIO1  
0:  

1:  

SIO0 SIO0  
0:  

1:  

I2C1 I2C1  
0:  

1:  

I2C0 I2C0  
0:  

1:  

 

 

 

 

 

 

 



 

iMQ Technology Inc. 

No.ǛTDDS01-S7613-CN NameǛSQ7613  VersionǛV1.5 

 

Pageȸ293 /  334 
Ǎ Ǎ Ǎ Ǎ

̙ Ǎ ̙ ̘ ̘
Ǎ ̙ 

0 1(SIO0CR1) 

SIO0CR1 

(0x00D0) 
7 6 5 4 3 2̙ 1 0 

 SIOEDG SIOCKS[2:0] SIODIR SIOS SIOM[1:0] 

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

 0 0 0 0 0 0 0 0 

 

SIOEDG  
0:  

1:  

SIOCKS[2:0] [Hz] 

HIRC/PLL/HXTAL 
LIRC 

000Ǜfsysclk/29 

001Ǜfsysclk /26 

010Ǜfsysclk /25 

011Ǜfsysclk /24 

100Ǜfsysclk /23 

101Ǜfsysclk /22 

110Ǜfsysclk /2 

-  

-  

-  

-  

-  

-  

fsysclk/2 

111Ǜ  

SIODIR (MSB/LSB) 
0: LSB ( 0 bit ) 

1: MSB ( 7 bit ) 

SIOS /  
0: ( ) 

1:  

SIOM[1:0]  

00Ǜ ( ) 

01Ǜ8  

10Ǜ8  

11Ǜ8  

 

1: fsysclk (Hz)̙  

2: SIOS ó1ó, , SIOEDG, SIOCKS SIODIR , SIO0SR<SIOF>ó0ó. (SIOS ó0ó ó1ó, 

SIOEDG,SIOCKS SIODIR ) 

3: SIOS ó1ó, , ó00ó, SIOM SIOF ó0ó( SIOM ó01óó11ó ,

). , . 

4: SIOM ó00ó( ) SIOS ó1óǍSIO ó0ó̙ 

5: SIO ( ) Ǎ SIOCKS ó110ó.SIOCKS ǍSIO ̙ SIO

( ) Ǎ SIOCKS=ó110óǍ SIO SIOCKS.̙  

6: Ǎ ( ) ǍSIOM ó00ó SIO ̙ SIOS ó0ó, 

SIOEDG,SIOCKS SIODIR ̙ 
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x 2(SIO0CR2) 

SIO0CR2 

(0x00D1) 
7 6 5 4 3 2 1 0 

 reserved reserved SIOEN 

/  R R/W R/W 

 0 0 0 

 

SIOEN SIO  
0Ǜ  

1Ǜ  

 

 

0 (SIO0SR) 

SIO0SR 

(0x00D2) 
7 6 5 4 3 2 1 0 

 SIOF SEF OERR RENDB UERR TBFL reserved reserved 

/  R R R R R R R R 

 0 0 0 0 0 0 0 0 

1Ǜ SIO0SR ǍOERR UERR  

2Ǜ SIO0BUF ǍRENDB ó0ó 

3Ǜ SIO0SR 1-0 ó0ó̙ 

 

SIOF  
0:  

1:  

SEF  
0:  

1:  

OERR OERR  
0:  

1:  

RENDB REND  

0Ǜ Ǎ

 

1Ǜ  

UERR 
UERR 

 

0:  

1:  

TBFL TBFL  
0:  

1:  
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0 (SIO0BUF) 

SIO0BUF 

(0x00D3) 
7 6 5 4 3 2 1 0 

 SIO0BUF[7:0] 

/  R R R R R R R R 

 0 0 0 0 0 0 0 0 

 

 

0 (SIO0BUF) 

SIO0BUF 

(0x00D3) 
7 6 5 4 3 2 1 0 

 SIO0BUF[7:0] 

/  W W W W W W W W 

 1 1 1 1 1 1 1 1 

 

: SIO0BUF Ǎ / ̙ SIO0BUF ̙ SIO0BUF

Ǎ SIO0BUF 0̙ SIO0BUF Ǎ ̙ 

 

 

15.3  

(PCKEN2)Ǎ Ǎ Ǎ

̙ 

                                                  

PCKEN2<SIO0> 0Ǎ x ̙

̙ PCKEN2<SIO0> 1Ǎ 0 Ǎ

̙ 

 

ǍPCKEN2<SIO0> ó0óǍ ̙ Ǎ

PCKEN2<SIO0> 1 ( )̙                     

 

Ǎ PCKEN2<SIO0> ó0óǍ ̙ 
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15.4  

 

15.4.1  

SIO0CR1<SIODIR> MSB LSB ̙ SIO0CR2<SIODIR> ó0óǍ

LSB ̙ Ǎ ̙ 

 

SIO0CR1<SIODIR> ó1óǍ MSB ̙ Ǎ

̙ 

 

 

15.4.2  

SIO0CR1<SIOCK> ̙Master mode fsysclk/2ǍSlave mode  

4MHz̙ 

 

SIO0CR1<SIOCKS> ó000óó110óǍ ̙ Ǎ SCLK

̙ SCLK ̙ 

 

SIO0CR1<SIOCKS> ó111óǍ ̙ Ǎ SCLK

̙ ̙ 

 

̙ 15.4.3 ̙ 

 

SIOxCR 

<SIOCKS> 

Serial clock [Hz] fsysclk=8MHz fsysclk=16MHz fsysclk=32.768kHz 

fsysclk: 

HIRC/PLL/HXTAL  

fsysclk: LIRC 1-bit time 

(us) 

Baud rate  

(bps) 

1-bit time 

(us) 

Baud rate  

(bps) 

1-bit time 

(us) 

Baud rate  

(bps) 

000 fsysclk/29 - 64 15.6k 32 31.3k - - 

001 fsysclk/26 - 8 125k 4 250k - - 

010 fsysclk/25 - 4 250k 2 500k - - 

011 fsysclk/24 - 2 500k 1 1M - - 

100 fsysclk/23 - 1 1M 0.5 2M - - 

101 fsysclk/22 - 0.5 2M 0.25 4M - - 

110 fsysclk/2 fsysclk/2  0.25 4M 0.13 8M 61 16.4k 

 

 

 

 

  

15- 1 (BAUD) 
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15.4.3  

SIO0CR1<SIOEDG> ̙ 

 

 

 
 
 
 

                         

 

SIO0CR1<SIOEDG> 0Ǎ Ǎ ̙ 

 

SIO0CR1<SIOEDG> 1Ǎ Ǎ ̙ 

 
 

 

 SIO0CR1<SIOEDG> = "0"  

 

 

SIO0CR1<SIOEDG> = "1"  

15- 2  

 

 

: , 8 1 4/fsysclk ̙ 

 

 

 

  

SO pin

SI pin

SCLK pin

SS pin

T0 T1 T2 T3 T4 T5 T6 T7

R0 R1 R2 R3 R4 R5 R6 R7

SO pin

SI pin

SCLK pin

SS pin

T0 T1 T2 T3 T4 T5 T6 T7

R0 R1 R2 R3 R4 R5 R6 R7

SIOxCR1 

15- 2  
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15.5  

15.5.1 8  

SIO0CR1<SIOM> ó01óǍ  8 ̙ 

15.5.1.1  

Ǎ SIO0CR1<SIOEDG> Ǎ  SIO0CR1<SIODIR> Ǎ

SIO0CR1<SIOCKS> ̙ Ǎ SIO0CR1<SIOCKS>

̙ Ǎ SIO0CR1<SIOCKS>ó111ó̙ 

 

SIO0CR1<SIOM> 01Ǎ 8 ̙ 

 

SIO0BUF, SIO0CR1<SIOS> ó1óǍ ̙ 

 

SIO0SR<SIOF> 1 Ǎ SIO0CR1<SIOEDG, SIOCKS  SIODIR>

̙ ̙ 

 

(SIO0SR<SIOF>="1")Ǎ SIO0CR1<SIOM> ó00óSIO0CR1<SIOS> ó0ó

̙ 

 

 

15.5.1.2  

SIO0BUF SIO0CR1<SIOS> ó1ó ̙ SIO0BUF

Ǎ SIO0CR1<SIOEDG, SIOCKS  SIODIR> Ǎ SO ̙ SIO0BUF

Ǎ ̙ 

 

Ǎ SCLK ̙ Ǎ SCLK

̙ 

 

SIO0CR1<SIOS> 1ǍSIO0SR<SIOF  SEF> ó1ó INTSIO0  ̙

 

8 ǍSIO0SR<SEF> ó0ó̙ 
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15.5.1.3 (shift)  

Ǎ SIO0BUF ̙

SIO0SR<TBFL> 0̙ 

 

SIO0BUFǍ ǍSIO0SR<TBFL> ó1ó̙

SIO0BUFǍ ̙ SIO0BUF Ǎ SIO0SR<TBFL>

ó0ó̙ 

 

 

15.5.1.4  

Ǎ SIO0SR<TBFL> ̙ 

 

(a) SIO0SR<TBFL> ó0ó    

 

ǍSCLK SO ǍSIO0SR<SEF> ó0ó̙

Ǎ SIO0BUF( )  ̙

 

SIO0BUFǍSIO0SR<SEF> ó1óǍ SCLK

̙ ǍINTSIO0 ̙ Ǎ

INTSIO0 ̙ 

 

 

 (b) SIO0SR<TBFL>ó0ó  

 

ǍSO ̙ Ǎ

SCLK Ǎ Ǎ SIO0SR<UERR>

1̙ 

 

Ǎ SIO0BUF̙(

SIO0CR<SIOS> ó0óǍ ǜ SIO0CR1<SIOM> ó00óǍ

̙) 

 

SIO0SR Ǎ SIO0SR<UERR> ̙ 

 

 (c) SIO0SR<TBFL>ó1ó  
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ǍSIO0SR<TBFL> ó0ó̙ SIO0BUF

̙ SIO0SR<SEF> ó1ó INTSIO0 ̙ 

 

 

15.5.1.5  

SIO0CR1<SIOS> ó0ó ̙ SIO0SR<SEF>ó0ó Ǎ

INTSIO0 ̙ SIO0SR<SEF>ó1óǍ Ǎ

̙ 

 

ǍSIO0SR<SIOF, SEF  TBFL> ó0óǍ SIO0SR

̙ 

 

Ǎ SIO0CR<SIOM> ó00óǍ ̙ SIO0CR<SIOM> ó00óǍ

SIO0CR<SIOS> SIO0SR ó0óǍ SIO ǍSIO0SR<SEF> ̙SO

̙ ǍSCLK ̙ 

 

 

15- 3 8 ( ) 
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15- 5  8 ( ) 

15-4  8 ( ) 


































































