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32] P54

31 | P0.2/SCKL/SCI/TCA2/ EINT2/ KWI 2

30_J P0.0/RXD0/TXDO/SI/SDAL/ TCAO/ EINTO/ KWIO

29 | P0.1/TXDO/RXD0/SO1/TCAL/EINTL/KWI 1

)

28 ] P0.4/RXD2/TXD2/ SO0/ TCA4/EINTA/ KWL 4
[ 27 ]| P0.5/TXD2/ RXCR/ SD/ TCAS/EINTS/KWI 5
[26 ] P0.6/SCH0/ TCAB/EINTE/KWL6

[25 1( P3.6/ RXDD/ TXDO/ TCA3/EINT3/KWI 3
[24] [PSJ/TXED/RXIID/TCA?/EIN'W/KV\/I7]
[23 ] P2.0/SOL/ TCAO/EINTO/KWIO

18
19

P2.4/SCK/TCA4 EINTA/KWI 4 [20]
P2.2/SCK/SCIL/TCA2/RT@/EINT2/KWI2 [21]

]

P2.6/ TXDL/ RXDL/ SO0/ TCA6/ EINTE/ KWI 6

P4.6/ SDAL/ TCA3/EINT3/KWI 3

P3.1/TXD2/RXDR/ EINTL/KWI 1 T2
P3.0/ RXD2/ TXD2/ EINTO/ KWI 0 [T

PA.7/SCIL/ TCA7/DVO/EINT7/ KWL 7

P2.1/SI/SDAL/ TCAL/EINTL/KWI1 [22

P2.5/RXDL/ TXD1/ S0/ TCA5/ EINTS/ KWI 5

—/
2-4LQFPR44
1U Pin12, Pin13 EEPROM pinl2, pin13 4.7 km
20 sQ7617 4 A4 P3.4/DBG P4.2/[RESET VDD, GND.
30U sQ7617 4  OCDE , , 2-5~ 2-8 ,
4 OCDE , (P3.4/DBG P4.2/RESET VDD,
) Pagedh 16 / 348 )
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iMQ Technology Inc.

No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

VSS) IC 64KByte 9 . iMQ (MQ-Link) (Flash Writer)
40 TCAx Timer Input/output A P5.1/TCA3_IN  Timer Input A P5.2/TCA3_OUT Timeroutput,
50U UART A P0.0 RXDOA P0.1 TXDQ :

P0.0/RXDO/TXDO0 P3.6/RXD0O/TXDO
UARTO TXDO/RXDO P0.1/TXDO/RXDO P3.7/TXDO/RXDO
P2 5/RXDL/TXD1 P5.1/RXD1/TXD1
UART1 TXD1/RXD1 | p2 6/TXD1/RXD1 P5.2/TXD1/RXD1
P0.4/RXD2/TXD2 P3.0/RXD2/TXD2
UART2 TXD2/RXD2 | pg 5/TXD2/RXD2 P3.1/TXD2/RXD2
P02/SCL1 P2.2/SCL1 P4.7/SCL1
12C1 SCL1/SDAL | b g/spA1 P2.1/SDAL P4.6/SDAL
P06/SCKO P2.4/SCLKO
SI00 SCKO/ SI0/ SO0 | P0.5/SI0 P2.5/S10
P0.4/SC0 P2.6/ SO0
P02/SCLK1 P2.2/ SCLK1
slo1 SCK1/SI1/S01 | P0.0/SI1 P2.1/ SI1
P01/SO1 P2.0/ SO1
50 I/O U
/
Key-on Wakeup External Interrupt

P0.0 | P10 | P20 | P3.0 KWIO EINTO
PO.1 | P11 | P21 | P3.1 KWI1 EINTL
P0.2 | P12 | P22 KWI 2 EINT2
- P1.3 - P3.6 | P46 KWI 3 EINT3
P0.4 | P14 | P24 | P34 KwWI4 EINT4
P05 | P15 | P25 | P35 KWI5 EINTS
P06 | P16 | P26 - - KWI6 EINT6
- P1.7 - P3.7 | P47 KWI7 EINT7

P4.0 EINTO
P4.1 EINTL
P4.2 EINT2
P4.3 EINT3
P4.4 EINT4
P4.5 EINT5
) Pagedh 17 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

44
/ 110
P3.5 11O A
110
1 |P3.5/ TCASEINTS/KWIS
(Type A) EINTS, KWI5 16 / TCA5
P3.5 )
P3.4 11O A
110
2  |P3.4/ DBGEINT4/KWI4
(Type A) EINT4, KW 4, DBG P3.4
P4.2 11O A
3  |P4.2/RESEEINT2 Vo
(Type A) EINT2 P4.2
RESET P4.2 A (low -active)
/o P4.0 I/O A
4  |P4.0/LXOUTEINTO
(Type B)
LXOUT EINTO P4.0
/o P4.1 I/O A
5 |P4.1/LXINEINT1
(Type B)
LXIN EINTL P4.1
/o P4.3 I/O A
6 |P4.3EINT3
Type A
(Type A) EINT3 P43
/o P4.4 I/O A
7  |P4.4/HXOUT/EINT4
(Type B)
HXOUT, EINTA P4.4
/o P4.5 11O A
8  |P4A5/HXIN/EINTS
(Type B)
HXIN EINTS P45
9 |REG i T
(Type ©O) U REG pin
10 |VvSS
11 |vDD VDD
EEPROM A SERIAL CLOCK (SCL)
EEPROM EEPROM EEPROM  12C
slave
12 |E® .
1: pinl2, pin13 4.7 km
2: EEPROM device address 0101000 0 dne master
to one slave
) Pagech 18 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

4 I/0
/
EEPROM A SERIAL DATA (SDA)
EEPROM 12C slave
13 |EE1 .
1: pinl2, pin13 4.7 km
2: EEPROM device address 0101000 0 ®ne master
to one slave
P3.1 o A
14 |P3.1/TXD2/RXD2 EINT1L/KWI1 Vo .
(TypeA)  |[UART  TXD2/RXD2 EINTL Kwil P3.1
P3.0 o A
15 |P3.0/RXD2/TXD2 EINTO/KWIO Vo .
(TypeA)  |[UART  RXD2/TXD2 EINTO, KWIO P3.0
P4.7 o A
P4.7/SCL1/TCA7/DVO/ EINT7 /0 X
16 |
KWI7 (TypeA) |I2C  SCL1 16 TCA7 DVO  DVO,
EINT?. KWI7 P4.7
P4.6 o A
/0 X
17 |P4.6/SDAL/TCAZ EINT3 /KWI3
(Typea) [12C SDAL 16 TCA3, EINT3, KWI 3
P4.6
P2.6 o A
P2.6/TXD1/RXD1/SO0/TCAE /0 X
18 |
EINT6 /KWI6 (TypeA) |UART  TXDL/RXD1 SIO SO0, 16 TCA6
EINTS, KWI6  P2.6
P2.5 o A
P2.5/RXD1/TXD1/SIO/TCAS5/ /0 X
9 IEINTS Kwi
S 5 (TypeA) |UART RXD1/TXD1 SIO S0, 16 TCAS,
EINTS, KWI5 P25
P2.4 o A
P2.4/SCKOTCA4 / EINT4 /0 X
20 |,
KWi4 (TypeA)  |SIO  SCKOQ 16 TCA EINT4, KWi4
P2.4
P2.2 o A
1 |P2.2/SCK1/SCLUTCA2EINT2 /0 X
IKWI2/RTCO (TypeA) [SIO  SCK, 12C  <CL1 16 TCAR EINT2
KWI2, RT@® P22
P2.1 o A
P2.1/SI1/SDAL/TCAY EINT1 /0 X
22 kwin
(TypeA) [SIO 91 12C DAL 16 TCAL EINTL
KWIL P21
) Pagech 19/ 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

44
/ Tle)
P2.0 I/O A
23 |P2.0/SOL/TCAO/ EINTO /KWIO Vo .
(TypeA) [SIO  SO1, 16 TCAD, EINTO, KWI0
P2.0
P3.7 Ife} A
54 |P3.7/TXDO/RXDO/TCAT/ EINT7 /0 }
IKwi7 (TypeA)  |[UART  TXDO/RXDQ 16 TCAT, EINTZ.
KWI7 P3.7
P3.6 o A
o5 |P3.6/RXDOITXDO/TCAS/ EINT3 10 }
IKWI3 (TypeA)  |UART  RXDO/TXDO, 16 TCAS EINT3,
KWI3 P3.6 X
P0.6 o A
P0.6/SCKOITCA6/ EINT6 110 i
26 |nowvie
KWI (TypeA) [SIO  SCKO 16 TCArB EINTS KWI6
0.6
P0.5 110 A
P0.5/TXD2/RXD2/SIO/TCAS 110 k
27 |EINT5 /KWIS
(TypeA) |UART  TXD2/RXD2 SIO  SI0 16 TCAS EINTS
KWI5 P05
P0.4 I/O A
P0.4/RXD2/TXD2/SO0/TCA4 110
28 ;
EINT4 /KWI4 (TypeA)  |[UART RXD2/TXD2 SIO SOQ 16 TCM EINT4
KWI4 P04
PO.1 110 A
P0.1/TXDO/RXDO/SOL/TCAL/ 110 k
29 )
EINT1 /KWI1 (TypeA) |UART  TXDO/RXDO, SIO SO1 16 TCAL
EINTL KWIL P01
P0.0 o A
3o |PO-O/RXDO/TXDO/SI/SDALITC 110 i
AO/EINTO /KWIO (TypeA)  |UART  RXDO/TXDO, SIO I2C  SDAl 16
TCAO, EINTO, KWIO  P0.0
P0.2 o A
a1 |PO-2/ STKISCLUTCAZEINT 110 X
IKW12 (TypeA) [SIO SCLK1 12C  CLL 16 TCA2, EINT2,
KW  P0.2
3 |psa 110 P54 o A
(Type A)
} ‘Pagedh 20/ 348 )
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
14
/ /o
/o P17 11O A
33 |P1.7/AINO/EINT7 /KWI7 i
(Type D)
ADC  AINQ, EINT7, KWI7 P1.7
P16 11O A
11O .
34  |P1.6/AIN1/EINT6 /KWI6
(Type D) ADC AIN1 EINTS, KWI6 P16
P15 110 A
110 .
35 |P1.5/AIN2/EINTS5 /KWI5
(Type D) ADC AIN2. EINTS, KWI5 P15
P14 I/O A
110 .
36 |P1.4/AIN3/EINT4 /[KWI4
(Type D) ADC AIN3. EINT4 KWi4  PL4
/o P13 11O A
37 |P1.3/AIN4/EINT3 /KWI3 i
(Type D)
ADC  AIN4 EINT3, KWI3 P1.3
/o P12 11O A
38 |P1.2/AIN5/EINT2 /KWI2 k
(Type D)
ADC  AIN5, EINT2, KWI2 P1.2
/o P11 110 A
39 |P1.1/AIN6/EINT1 /KWI1 k
(Type D)
ADC  AING, EINTL, Kwil P1.1
/o P10 I/O A
40 |P1.0/AIN7/EINTO /KWIO i
(Type D)
ADC  AIN7. EINTO, KWIO P1.0
/o P53 o A
41 |P5.3/AIN8/VREF_ADC i
(Type D)
ADC  AIN8 ADC VREF_ADC P5.3
P5.2 11O A
4o |PS-2/AIN9/TXDL/RXDL/TCA3_ 110 .
ouT (TypeD) |ADC  AIN9, UART TXD1/RXD1 16 TCA3 OUT P5.2
P5.1 110 A
43 |P5-L/AINLO/RXD1/TXD1/TCA3 110 .
_IN (TypeD) |ADC  AIN10, UART RXD1/TXD1, 16 TCA3_IN P5.1
P5.0 11O A
110
44  |P5.0/AIN11
Type D i
(Type D) ADC  AIN11 P5.0
10 4 P3.4/DBG P4.2/RESET VDD, GND.
) Pagedh21 /348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

SQ7617 A A
1. ADC
ADC Input Filter
206
AN} VWY
2-5SQ7617 ( ADC

External Crystal

A%Hm

16~22pF I:I 16MHz

i} {7 HxoT

- |—_L—[:] LXIN

6-10pF []32KHz

— |—T—C|:| LXouT

SQ7617

2-6 SQ7617
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

3. (power decoupling)

Power Decoupling Cap

Power
Jack
// VDD
1 |
EQUF 0.1uF ___QJuF
REG
—— SQ7617
| 1uF
’7 VSS
2-7SQ7617 ( -POWER DECOUPLING®
U] IC (vDD) O0.1uF, IC
0
VDD
10KY g A
RESET SQ7617
I p—
|iE 1uF
= _[——|oee
_TOpF
2-8 SQ7617 ( )
) Pageh23 / 348
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

251/0
1/10 110
Type A GPIO( ADC )
= EVeo
DBG
R Peh RESET
| pPxDO —
= Pull-up resistor
PxDI >
»| PxOE |
e
%B |
. ”| PxFc1 ) EVio
% D—{ Ph
— ”|pxrc2 > P
:D)—{ Nech
o EVss
”| PxPu )
A:Pull-down resistor
| > pxpD B é
o
) _Pageb 24 / 348 »
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

>

/10 i
(Circuit Type)
TypeB
P
PXDO >
PxDI g
"'PXOE 1™
" 444—— D P4.0/LXOUT
%E »
. PlPxFc1 g &
) L
&
g e B N<h! P-ch
>lpxPU g
—q /]
P4.1/LXIN
> lpxPD B
A
} Pagedh 25/ 348 )
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
110
o /0
(Circuit Type)
TypeC REG
VDD
ﬁ
Internal Circuit
REGpin
Type D A EVos GPIO( ADC
)
4| P-h
PXDO > |
= Pull-up resistor
PxDI >
> PxOE P
p.]4—< I<
i)
“ 7| PxFc1 > EVeo
% D—{ P<h
PxFC2 >
:)};—| Nech
o EVss
> PxPU )
= Pull-down resistor
i > E
1J__lP-ch
NDEHE <
A T N-ch
) Pagedh 26 / 348 )
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NameU SQ7617

VersionU V1.5

3.1
. A A
A
(Vss = OV)
Vbb 0.3t06.0
VN -0.3 to VDD+0.3
/0 100 mA
Tste -50 to 125 T
) ‘Pagedh 27 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

3.2
/ A
25 Vpp=3.3V.
3.2.1
Vob 2.0 3.3 5.5 \Y
Vopa 2.0 3.3 5.5 \Y
() Vrst 1.89 1.95 2.01 Y
Ta -40 25 85 T
U BROR
3.2.2
( 1 fan 32768 Hz
(1 Fan 1 16 MHz
fLire Ta=25 -25% 32 + 25% kHz
Ta=25 -1% 1 +1%
Ta=0~50 ( 2) -1% 1 +1%
fLrire MHz
Ta=-20~70 ( 2) -1.5% 1 +1.5%
Ta =40~ 85 -3% 1 +3%
Ta=25 -1% 16 +1%
Ta=0~50 ( 2) -1% 16 +1%
frire MHz
Ta=-20~70 ( 2) -1.5% 16 +1.5%
Ta = -40~ 85 -3% 16 +3%
fpLL Ta=25 ( 3) 24 ( 3 MHz
10 2.5ms(16MHz, 25 ); 1.2 seq32KHz,
25 )
20 VDD= 5V +10%( 4.5~5.5V)
30 (feLL) (16MHz fxin fiordA  +H-1%
§ Pagedh 28 / 348 §
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

3.23 O

VDD=3.3V ,Ta=40~85

Vi 0 0.25 VDD \%

ViH 0.75VvDD VDD \%

VoL _oso IOL=5 mA 0.4 Vv
VoH_o1s IOH=1.5 mA VDD-0.4 \%
0.1xvDD 2.5 6.7 mA
o 0.3xvVDD 7 15 mA
0.9xvVDD 1 2.4 - mA
for 0.7xvVDD 3 5.8 mA

ReuLLup 10 20 40 kY
ReuLLon 10 20 40 kY
VvDD=5V ,Ta=40~85

Vi 0 0.25 VDD \

ViH 0.75VvDD VDD \%

VoL_100 IOL=10 mA 0.6 \%
VoH_o3s IOH= 3.5 mA VDD-0.6 \%
0.1xvVDD 6 13.5 mA

o 0.3xvVDD 15 31 mA
0.9xvDD 25 4.8 - mA

for 0.7xvDD 6.5 12 mA

ReuLLup 10 20 40 kY
ReuLion 10 20 40 kY

V ‘Pagech29 / 348 V
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NameU SQ7617
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33 (DC)
Operating @ 3.3V, Ta=40~851(
LPIRC PLL
24MHz,
loo_no fLpre 1MHZ,fsysclk=24MHz - 75 11.5 mA
(PLL)
(HIRC) ,
Ipo_n1 fuxin=0MHz,fsysclk=16 MHz - 4.7 7.2 mA
(HIRC)
LIRC
(LIRC A Flash )| loone , LIRC - 2.7 4.1 mA
fsysclk=32KHz
(HXTAL)
Ioo_n3 fsysclk=16MHz - 5.8 8.7 mA
(HXTAL)
(LXTAL)
Ioo_n4 fsysclk=32768Hz - 2.7 4.1 mA
(LXTAL)
LPIRC PLL ,
24MHz
I ’ - 4.7 7.1 mA
pp-sto flpir&E1MHz, fsysclk24MHz
(PLL)
(HIRC) ,
Ibo_st1 frixin=OMHz,HIRC 16 MHz - 3.3 5.1 mA
(HIRC)
(LIRC AcCPU LIRC
I - 2.7 4.1 mA
| oDtz fsysclk=32KHz
(HXTAL)
Iop_sts fsysclk=16MHz - 4.0 6.1 mA
(HXTAL)
(LXTAL)
loo_st4 fsysclk=32768Hz - 2.7 4.1 mA
(LXTAL)
Ipb_pso RTC 1.2 - UuA
(LIRC AcCPU RAM
) Ipp_ps1 RTC , LXTAL on 1.8 - UA
Operating @ 3.3V, Ta=25(
Iob_pso RTC 0.8 1.2 - UuA
(LIRC AcCPU RAM
) Ipp_ps1 RTC , LXTAL on 1.4 1.8 - UuA

>
p~X
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

Operating @ 5V,Ta=40~85(
LPIRC PLL
24MHz,
loo_no fLpre 1MHZ,fsysclk=24MHz - 7.5 11.5 mA
(PLL)
(HIRC) ,
Ipo_n1 fuxin=0MHz,fsysclk=16 MHz - 4.7 7.2 mA
(HIRC)
LIRC
(LIRC A Flash )| loone , LIRC - 2.8 4.2 mA
fsysclk=32KHz
(HXTAL)
Ioo_ns fsysclk=16MHz - 5.8 8.7 mA
(HXTAL)
(LXTAL)
Io_na fsysclk=32768Hz - 2.8 4.2 mA
(LXTAL)
LPIRC PLL ,
24MHz,
loosto | ¢ S 1MHz fsysclk=24MHz ; 4.7 1 mA
(PLL)
(HIRC)
Ipp_st1 fuxin=OMHz,HIRC 16 MHz - 3.3 5.1 mA
(HIRC)
(LIRC  ACPU LIRC
) Ibp_st2 fsysclk=32KHz - 2.8 4.2 mA
(HXTAL)
Iop_sts fsysclk=16MHz - 4.0 6.1 mA
(HXTAL)
(LXTAL)
loo_sta fsysclk=32768Hz - 2.8 4.2 mA
(LXTAL)
Ipp_pso RTC - 1.3 - uA
(LIRC AcCPU RAM
) Ibp_ps1 RTC |, LXTALon - 2.0 - UA

Operating @ 5V,Ta=25i

(LIRC ACPU RAM

Ipb_pso

RTC

0.9

13

Ipb_ps1

RTC , LXTAL on

15

2.0

>
p~X

‘Pageh31 / 348
A A

p-X




iMQ Technology Inc.

No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
3.4
Ta=40~85(

tPPW 1 - - ms
Power-on reset minimum pulse width

tPWUP CPUready () - 4 - ms
Warming -up time after a reset is clear and CPU read]

tvDD o 0.5 - 5 ms
Power supply rise time

tPWUP BOOTROM code i BOOTROM code 50ms

Supply voltage (VDD)
A

Operating voltage f------------_2

' tvDD

Power-on reset signaII | \
/ Warm-up counter start

Warm-up counter Lm-lﬂ_l-mﬂ_ﬂ_
clock ﬂmmﬂﬂﬂ

~ tPWUP R
CPU and peripheral : :’7
circuit reset signal
3-1
Note U A 0.2V A IC

) Pagech32 /348 )
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VersionU V1.5

3.5 BROR
Ta=40~85(
VBRORON1 1.84 1.90 1.96 \%
,BRORCFG=00
VBROROFF] 1.89 1.95 2.01 \%
VBRORON2 2.18 2.25 2.32 \%
,BRORCFG=01
BRORdetected VBROROFF! 2.23 2.30 2.37 \%
voltage VBRORONS3 2.47 2.55 2.63 \%
,BRORCFG=10
VBROROFF] 2.52 2.60 2.68 \%
VBRORON4 2.67 2.75 2.83 \%
,BRORCFG=11
VBROROFF 2.72 2.80 2.88 \%
Supply voltage (VDD)
Y.
Operating voltage
Level of detected |-« vuvevevmrnrnrrrniin ST
voltage |- E
BROR voltage | : I
detection reset signal
3-2BROR
Note U BROR A
) Pagech33 /348 )
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3.6 LVD

Ta=40~85(

VLVD1 Falling Mode, , LVDCFG=000 1.94 2.00 2.06 \%

VLVD2 Falling Mode, , LVDCFG=001 2.28 2.35 2.42 \%

VLVD3 Falling Mode, , LVDCFG=010 2.57 2.65 2.73 \Y

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

LVD

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

VLVD6 Falling Mode, , LVDCFG=101 3.86 3.98 4.1 \%

VLVD7 Falling Mode, , LVDCFG=110 4.07 4.20 4.33 \%

VLVDS8 Falling Mode, , LVDCFG=111 4.37 4.50 4.64 \%

tVLTON Voltage detecting detection response time - 1 10 us

Supply voltage (VDD)
A
Operating voltage
Level of detected voltage]
1.94V (Note)
tVLTON ggl
Signal to request the iy
Voltage detection interrupt n
3-3LVD
NoteU BROR
) Pagech34 /348 )
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3.7 ADC
VREF_ADC=VDD
45V U VDD U 5.5V, Ta= -45~85
RE&bc 12 bits
fapc 470 KSPS
(DNL) DNLaoc +2.5 LSB
(INL) INLapc +3.5 LSB
Ecain 5 LSB
EorrseT +4.5 LSB
Vapc_RNG VDD \Y
VREF_ADC VREF_ADC VDD Y,
U VREF_ADC=VDA 2~5.5V

VREF_ADC=VDD
2V U VDD U 55V, Ta= 45~85

RE®pc 12 bits
fapc 470 KSPS
(DNL) DNLaoc +4 LSB
(INL) INLaoc +5 LSB
Ecain +6 LSB
EorrseT +6 LSB
Vapc RNG VDD \Y
VREF_ADC VREF_aADC VDD \%
U VREF_ADC=VDA 2~5.5V

U ADC sample rate=

— X

24MHz, ADCCKDIV Ox02A ADC Sample rate : —0—— ¢ X& CRi 1 i

>
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3.8 Flash
(Vss: OV, 2.0V U VDDU 5.5V, TOPR: 40 to 85<C)
Flash - - 100,000
Flash (per byte) -- -- 7.5 >s
chip erase -- -- 40
Flash sector erase 5 ms
@ =512 )
3.9 EEPROM
(Vss= 0V, 2.0V U VppU 5.5V, Topr= 40 to 85T)
EEPROM 3.3V, 25¢ ,Page mode - -- 100,000
EEPROM - - 5 ms
EEPROMRetention - - 20 years

>
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4,

SQ7617

(CPUL)
870E
C
9
16 (ALV) /
2 8 16 (GPRs)
2 8 8 GPRs
2 8 16 GPRs
16 (PO)
16 (SP)
7 (PSW)
64 KB Flash
4KB RAM
) Pagech 37/ 348
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4.1
A A register r,g 8-bit register
W W register rr, g9 16-bit register
B B register n 4-bit or 8-bit immediate data
C C register mn 16-bit immediate data
D D register d Signed 5-bit or 8-bit displacement
E E register X,y 8-bit direct address
H H register VW, uz 16-bit direct address

Memory contents at the address
L L register (XX)

specified by XX

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

location specified by XX
BC BC register b Bit number (0 to 7)
DE DE register .b Content of bit specified by b
HL HL register z Exchange
IX IX register A Add
Y IY register - Subtract
PC Program Counter X Multiply
SP Stack Pointer = Division
PSW Program Status Word & Bitwise AND
JF Jump Status flag | Bitwise OR
CF Carry flag 2 Bitwise exclusive OR
HF Half carry flag null No operation

Start address of instruction being
SF Sign flag $

executed
VF Overflow flag (src) Source memory
ICF Inverse of carry flag (dst) Destination memory
IMF Interrupt Master Enable flag (srcdst) Source and destination memory
NxtOp Address of next operation RBS Register Bank Selector

4-1
§ ‘Pagech 38 / 348 5
A A A A

>

VersionU V1.5




iMQ Technology Inc.
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NameU SQ7617

>

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 SWI Software interrupt
(Register)/effective address
LDW Load word (Memory) TEST* Bit test
MUL Multiply XCH Exchange
NEG Negate XOR Logical exclusive OR
NOP No operation OR Logical OR
4-2
)
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4.2
W A w A
B C B C
D E D E
H L H L
IX IX S
Y Y P
BankO0 Bankl
4-1
4218
2 A 8 8 A W A B C D E H
L 16 WA, BC DE HL, A
0
A
A A A A PC
U
SET (0x56).A U A 0x0056 1
LD A(PC+A) i PC+A A
§ Pagedh 40/ 348
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C
AcC A
0
DIV WA,C GcC
LD A,(HL+C) G C
DE
A 16 DE
0
LD A,(DE) U DE
HL
A 16 HL
0
LD A, (HL) & HL
LD A, (HL+0x52) & HL
LD A,(HL+C) U HL
42216
2 16 IX 1Y
AlX 1Y
U
LD A, (IX) GIX
LD A(lY+0x52) aly
LD IX(0x3A) 0 IX
A
RBS,1A
A
U (BANKO BANK1)
(X 1Y)
A

>
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;Switches to the register bank BANK1

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

6JJ c@JR@oOCC

U BANKOA BANK1
{Interrupt processing
RETI ;RETURN
(Makes a return automatically to
4.2.3
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

A (
)
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 (CFM"ZF) =1
GT Unsigned greater than (CF~"ZF)=0
SLT Signed less than (SFAVF) =1
SGE Signed greater than or equal to (SFAVF)=0
SLE Signed less than or equal to ZF™(SFMVF) =1
SGT Signed greater than ZF™(SFAVF)=0
4-3
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4.2.4 (SP)
SP 16
A
4.25 (PC)
PC 16
CPU

>
p~X

sP 1 POP

pX
p1
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4.3
SQ7617 9 A A
7
2
1
1
2
1
1
2
1
18
4-4
4.3.1
(HL), (DE), (IX), (1Y)
16 HL DE IX 1Y
ULD A,(HL)
8 (HL+d), (1X+d), (IY+d)
16 HL IX IY A 8 d A
ULD A,(HL + 0x12)
(HL + C)
HL A C A
ULD A, (HL+C)
(+SP)
SP A SP
U LD A, (+SP)
) Pagedh44 / 348
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(SP)
SP A A sp A
ULD (SP),A
8 (SP+d)
sP A 8 dA

ULD WA, (SP + 0xD6)

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

ULD A, (0x5678)

4.3.3 r m
r r
ULD A B
434 (n  mn)
n mn
ULD A, 0x53
§ Pagedh45 / 348 )
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4.3.5.
PC 8
PC A
UJR $ + 2 +0x35
PC 5
PC A
UJRS $ + 2 + 0x14
4.3.6

16
U JR OxOF1A3

4.3.7
4 2
4.3.8
USET A3

b

16

dA JR
dA X JRS

( ) CALLV
A

(HL) (DE) (IX) (1Y)

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

A
USET (HL).1
A

A
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439

(1Y) (HL+d) (IX+d) (Iy+d) (HL+C) (+SP) (SP+d) (PC+A) (xX) (vw)

3

U SET (HL).A

‘Pagedh47 /348
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4.4
A
- (SWI)
4.4.1
A
F A
A
E A A
F D
4.4.2
A
F A
A
A A
E
F D

‘Pagech48 / 348
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4.4.3
A
- A
S A
v A
. A
E
= M
4.4.4
A
= A
S A
v A
. A
E
c M
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445
o
1 2
JP (src*)
JP gg *src: DE, HL, IX, 1Y, IX+d, IY+d, SP+(
HL+d, HL+C, +SP, PC+A
JP mn JP (src*)
SIc: X, vw
1) PC
JR T,$+2+d, etc.
2) PC
JRS T, $+2+d, etc.
JP  OxOF1A3
E 1 U
A
F A
A
E A A
E 2 U
A
F A
A
E A
E+1
E+2
F D E E+1 E+2
) ‘Pagedh 50/ 348 )
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4.4.6
1 2
CALL OxOF1A3
CALLV 0x9
E 1
A
1
F A
A
E A A
F D E
E 2
A
2
F A
A
E A
E+1
E+2
F D E E+1 E+2
) Pageh51 /348 )
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447 (SWI)
A
F A
A
A SWI A
E .
A PSW
A
E+1
E+2
E+3 SWiI
F D E E+1 | E+2 | E+3
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4.5
A u
(ALU)
/
45.1
8-bit register to register operation dr, g 1
16-bit register to register operation Id rr, gg 1
8-bit immediate to register dr, n 1
Move
16-bit immediate to register Id rr, mn 1
16-bit SP register move operation Id SP, SP+d 1
16-bit SP register move operation Id SP, SHl 1
8-bit memory to register operation Id r, (src*) 1
Load
16-bit memory to register Id rr, (src*) 1
8-bit register to memory Id (dst*), r 1
16-bit register to memory Id (dst*), rr 1
Store
8-bit immediate to memory Id (dst*), n 1
16-bit immediate to memory Id (dst*), mn 1
16-bit register to memory stack push rr 1
Push
8-bit PSW register to memory stack push PSW 1
16-bit register from memory stack pop rr 1
Pop
8-bit PSW register from memory stack pop PSW 1
8-bit register to register xch r,g 1
16-bit register to register xch rr,gg 1
Exchange
8-bit register to memory xch r,(src*) 1
16-bit register to memory xch rr,(src*) 1
U src: x, vw, DE, HL, IX, 1Y, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
dst: x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HLHd+C, SP
4-5
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4.5.2 (ALU)
8-bit register to an immediate value cmp g,n
16-bit register to an immediate value cmp gg,mn
8-bit register to another register cmpr,g
Compare 16-bit register to another register cmp rr,gg

8-bit register to memory content

cmp r,(src*)

8-bit memory content to an immediate value

cmp (src*),n

16-bit register to a memory content

cmp rr,(src*)

Add

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

8-bit register to memory content

add r,(src*)

8-bit memory content to an immediate value

add (srcdst*),n

16-bit register to a memory content

add rr,(src*)

Add with carry

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

8-bit register to memory content

addc r,(src*)

8-bit memory content to an immediate value

addc (srcdst*),n

16-bit register to a memory content

addc rr,(src*)

Substract

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

8-bit register to memory content

sub r,(src*)

8-bit memory content to an immediate value

sub (src*),n

16-bit register to a memory content

sub rr,(src*)

Substract with borrow

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

= R R R R R R R R R R R

>
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16-bit register to another register

subb rr,gg

8-hit register to memory content

subb r,(src*)

8-bit memory content to an immediate value

subb (srcdst*),n

16-bit register to a memory content

subb rr,(src*)

bitwise logical AND

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

8-bit register to memory content

and r,(src¥*)

8-bit memory content to an immediate value

and (srcdst*),n

16-bit register to a memory content

and rr,(src*)

bitwise logical OR

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

8-bit memory content to an immediate value

or (srcdst*),n

16-bit register to a memory content

or rr,(src*)

bitwise logical

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

exclusiveOR

8-bit register to memory content

Xor r,(src*)

8-bit memory content to an immediate value

xor (srcdst*),n

16-bit register to a memory content

XOr rr,(src¥*)

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

8-bit memory operation dec (srcdst*)

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

8-bit memory operation

dec (srcdst*)

I e e e e N N = R R S e S R
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Add with 8 -bit packed
8-bit register operation daag 1
BCD number
Subtract with 8-bit
8-bit register operation das g 1
packed BCD number
mul
Multiply 8-bit register operation 1
mregl*,mreg2*
Divide 8-bit register operation div dregl*, C 9
Negate 16-bit register operation neg CS, gg 1
U src: x, vw, DE, HL, IX, 1Y, IX+d, IY+d, SP+d, HLHH+C, +SP, PC+A
srcdst: x, vw, DE, HL, IX, 1Y, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
mregl: W, B, D, Hmreg2: A,C,E, L
dregl: WA, DE, HL
4-6 (ALU)
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45.3 /
8-bit register, logical shift left by one shic g 1
8-bit register, logical shift right by one shrc g 1
Shift
16-bit register, arithmetic shift left by one shica gg 1
16-bit register, arithmetic shift right by one shrca gg 1
8-bit register, rotate left with carry flag rolc g 1
8-bit register, rotate right with carry flag rorc g 1
8-bit memory to-memory, rotate left and
Rotate rold A,(src*) 1
concatenate
8-bit memory-to-memory, rotate right and
rord A,(src*) 1
concatenate
Swap 8-bit register, swap the high and low nibbles swap g 1
U
src: X, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
4-7 /
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454
Set a bit of an 8bit register using a 3-bit b field set g.b 1
Set a bit of a memory content using a 3-bit b
set (src*).b 1
Bit set filed
set a bit of a memory content using the
set (src*).A 1
loworder 3 bits of A register
clear a bit of an 8-bit register using a 3-bit b field | clr g.b 1
clear a bit of a memory content using a 3-bit b
clr (src*).b 1
Bit clear filed
clear a bit of a memory content using the
clr (src*).A 1
loworder 3 bits of A register
complement a bit of an 8 -bit register using a 3bit
cpl g.b 1
b field
complement a bit of a memory content using a
Bit complement cpl (src*).b 1
3-bit b filed
complement a bit of a memory content using
cpl (src*).A 1
the low -order 3 bits of A register
Test a bit of an 8bit register using a 3-bit b field test g.b 1
Set a bit of a memory content using a 3-bit b
test (src*).b 1
Bit Test filed
set a bit of a memory content using the low
test (src*).A 1
order 3 bits of A register
Load the value of bit b of an 8-bit register into
Id CF, g.b 1
the Carry flag
Load the value of bit b in a memory location into
Load Carry flag Id CF, (src*).b 1
the Carry flag
Load the value of a memory bit specified by the
Id CF, (src*).b 1
low -order 3 bits of register A into the Carry flag
Store CF flag into the value of bit b of an 8hit
Store Carry flag Id g.b,CF 1
register
) Pagedh 58 / 348 )
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Store CF flag into the value of bit b in a memory
Id (src*).b,CF 1
location
Store CF flag into the value of a memory bit
Id (src*).b,A 1
specified by the low-order 3 bits of register A
ExclusiveOR the value of bit b of an 8-bit register
with the Carry flag and place the result in the xor CF, g.b 1
Carry flag
ExclusiveOR the value of bit b in a memory
ExclusiveOR Carry flag
location with the Carry flag and place the result xor CF, (sr¢).b 1
operation
in the Carry flag
ExclusiveOR the value of a memory bit specified
by the low -order 3 bits of register A with the xor CF, (src*).b 1
Carry flag and place the result in the Carry flag
Set Carry flag Set the Carry flag set cf 1
Clear Carry flag Clear the Carry flag clr cf 1
Complement Carry Complement the Carry flag cpl cf 1
flag
0
src: X, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
4-8
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455
Short relative jump with true jump flag jrs T,$+2+d 1
Short relative jump with false jump flag jrs F,$+2+d 1
Relative jump with true jump flag jir T,$+2+d 1
Relative jump with false jump flag jr F,.$+2+d 1
Relative jump with true Zero flag jr EQ,$+2+d 1
Relative jump with false Zero flag jr NE,$+2+d 1
Relative jump with true Carry flag jr LT,$+2+d 1
Relative jump with false Carry flag jr GE,$+2+d 1
Relative jump with true Carry and Zero flags jr LE,$+2+d 1
Relative jump with false Carry and Zero flags jr GT,$+2+d 1
Relative jump with true Sign flag jr M, $+3+d 1
Conditional jump Relative jump with false sign flag jr P,$+3+d 1
Relative jump with true result of an exclusive-OR | jr SLT,$+3+d 1
operation of Sign and Overflow flags
Relative jump with false result of an exclusiveOR | jr SGE,$+3+d 1
operation of Sign and Overflow flags.
Relative jump with true Zero flag and true result | jr SLE,$+3+d 1
of an exclusiveOR operation of Sign and
Overflow flags
Relative jump with false Zero flag and false result | jr SGT,$+3+d 1
of an exclusiveOR operation of Sign and
Overflow flags
Rdative jump with true Overflow flag jr Vs, $+3+d 1
Relative jump with false Overflow flag jr VC,$+3+d 1
Jump with immediate addressing JP mn 1
Jump with register addressing JP gg 1
Unconditional Jump
Jump with direct addressing mode or register JP (src*) 3
indirect addressing mode
U src: x, vw, DE, HL, IX, 1Y, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
4-9
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456 3 3
Vectored subroutine call callv n 1
Absolute subroutine call call mn 1
Subroutine call Subroutine call with register addressing mode call gg 1
Subroutine call with direct addressing mode or call (src*) 3
register indirect addressing mode
Return from a subroutine ret 3
Return from a maskable interrupt service routine | reti 3
Return
Return from a non-maskable interrupt service retn 3
routine
Software interrupt Software interrupt instruction Swi 4
NOP No operation nop 1
U
src:x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
4-10 3 3
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5.

64KB
0x0000 0x0000 ROM6KB
0x1800 = g
0x2000 Esenve
SRAM4KB
0x3000 Reserved
0x5000
Flash
64KB
Flash
44KB
OXFFFF OxFFFH
PMCFG=0x00 PMCFG=0x05
5-1
0x0000 SFR 0x0000 SFR 0x0000 SFR
0x1000| sSRAM4KB 0x1000| SRAM4KB | 0x1000| SRAM4KB
0x2000 0x2000 0x2000
Reserved Reserved
Reserved
0x8000 0x8000
Flash Flash
0x0000 0x8000
I I
OX7FFF OxFFFF
OXFFFH OXFFFH OXFFFH
DMCFG=0x00 DMCFG= 0x40 DMCFG=0x50
5-2
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51
SQ7617 A 64 A
0x0008 SYSCRO
0x0009
0x000A PMR
0x000B RSTFLG Reset
0x000C
OxO|OOF
0x0010 RTCCRO RTC
0x0011 RTCCR1 RTC
0x0012 RTCSEC RTC
0x0013 RTCMIN RTC
0x0014 RTCHR RTC
0x0015 RTCDAY RTC
0x0016 RTCWDAY RTC
0x0017 RTCMONTH RTC
0x0018 RTCYEAR RTC
0x0019 RTCALMIN RTC
0x001A RTCALHR RTC
0x001B RTCALDAY RTC
0x001C RTCALWDAY | RTC
0x001D RTCTMRCR RTC
O0x001E RTCTMRTO RTC
0x001F RTCOFST RTC
0x0020 CLKCRO
0x0021 CLKCR1
0x0022
0x0023 CLKCR3
0x0024 PLLCRO PLL
0x0025
§ ‘Pagedh63 / 348 .
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0x0026
0x0027 FCKDIV Flash
0x0028 WDCTR
0x0029 WDCDR
0x002A WDCNT 8
0x002B WDST
0x002C
0x002D
0x002E TBTCR
Ox002F DVOCR
0x0030 CMSR
0x0031 LVDCR
0x0032
0x0033
0x0034 PONCR
0x0035 CMCR
0x0036
0X0|O37
0x0038 PMCFG
0x0039 DMCFG
0Ox003A MIFR
0x003B
OXO|O3E
Ox003F PSW
5-1
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5.1.1
0x0008 SYSCRO 0
0x000A PMR
0X000B RSTFLG Reset
0(SYSCRO)
SYSCRO 7 6 5 4 3 2 1 0
reserved reserved | reserved | XRSTDIS| OCDDIS | ROMST | reserved
/ - - - R/W R/W R -
0 0 0 0 0 0 0
w0 o
20
30 A reserve 0
oU
XRSTDIS
1U
oU OCD
OCDDIS OCD
1U OCD
0U ROM CRC
ROMST ROM
1U ROM CRC
) Pagedh 65 / 348 )
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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
o 0-2
ou LDO
LDOON LDO
1U LDO
oU Seep
DSM
1U Seep
000U
PMODE [2:0] .
)
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 0 0 1
ou
CLR RSTFLG 10
(1 , write 1 clear)
oU  Watch dog
WDTF Watch dog
1U  Watch dog
BROR ou BROR
EXBRORF N
1U BROR
) Pagedh 66 / 348 )
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NameU SQ7617

VersionU V1.5

(UID)
uiD 6 5 2 1 0
UlDn
/ RIW
* * % * N
10 (device identification number),
20 UID 16 bytesA FCMD
( http://www.imgtech.com/tech/technicaldocuments/samplecode )
§ Pagedh 67 / 348 ]
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No.U TDDS01-S7617-CN VersionU V1.5

NameU SQ7617

>

5.1.2
0
- (RTC)
- (WDT)
- (TBT)
- (DVO)
0
- PMCFG
- DMCEG
- MIFR
- PSW
0x0038 PMCFG
0x0039 DMCFG
0x003A MIFR
0x003F PSW
(PMCFG)
PMCFG 7 6 5 4 3 2 1 0
PMCFG[:0]
/ R R R R/W R/W R/W R/W
0 0 0 0 0 0 0
10
20 A reserve 0
PMCFG=0x00:RAM,ROM
PMCEG PMCFG=0x05 RAM,ROM ,
RAM  0x2000 ,ROM  0x0000
) Pagedh 68 / 348 )
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(DMCFG)
DMCFG 7 6 5 4 3 2 1 0
DMCFGJ7:0]
/ R RIW RIW RIW R RIW RIW RIW
0 0 0 0 0 0 0 0
0
20 A reserve 0
DMCFG=0x00: Flash ROM (data
area)
DMCFG=0x40:Flash 0x0000-0x7FFF 0x8000-
DMCFG OXFFFF ROM (data area)
DMCFG=0x50: Flash 0x80000xFFFF 0x8000-
OxFFFF , ROM (data area)
) _Pageb 69 / 348 )
3 A A A A
A

>




iMQ Technology Inc.

No.U TDDS01-S7617-CN
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(MIFR)
MIFR 7 6 5 4 3 2 1 0
reserved IMF
/ R R/W
0 0
10
20 A reserve 0
IMF EH G
(D)
(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 *
10
20 o IMF A Ox003A
§ ‘Pagedh 70/ 348 )
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>

PSW 7 A CPU RBS HF
(Conditional Code,CCA 0JR c86JR8Gcc, aod
T 1 JF=1
F 0 JF=0
Y4 Zero ZF=1
NZ Not zero ZF=0
CS Carry set CF=1
CcC Carry clear CF=0
VS Overflow set VF=1
VC Overflow clear VF=0
M Minus SF=1
P Plus SF=0
EQ Equal ZF=1
NE Not equal ZF=0
LT Unsigned less than CF=1
GE Unsigned lessthan or equal to CF=0
LE Unsigned less than or equal to (CF~rzZF) =1
GT Unsigned greater than (CF~ZF) =0
SLT Signed less than (SFAVR) =1
SGE Signed greater than or equal to (SFAVF) =0
SLE Signed less than or equal to ZFMNSFAVR) =1
SGT Signed greater than ZF~N(SFAVF)=0
5-2
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VersionU V1.5

5.2
0x0030  OXOFFF A
5.2.1 1
976 A 870C1
U A . 870C1APB
Flash
- 8 16
- 3 UART
- 1 I2C
- 2 Sslo
- 8 Key-on wakeup
- 8
- 28
- 1/0 A 39 GPIO
} Pagedh 72/ 348
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NameU SQ7617
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3 2 1 0
0x0040 FADDR1 FADDRO FCR1 FCRO
0x0044 FDATAL FDATAO Flash
0x0048
|
0x0067
0x0068 TA3CR TA2CR TAICR TAOCR
0x006C TA7CR TABCR TA5CR TA4CR
0x0070 TA3MOD TA2MOD TAIMOD TAOMOD
0x0074 TA7MOD TA6MOD TA5MOD TA4MOD
0x0078 TA3SR TA2SR TALSR TAOSR
0x007C TA7SR TABSR TA5SR TA4SR
0x0080 TAODRBH TAODRBL TAODRAH TAODRAL 8 16
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 TAGDRAH TABDRAL
0x009C TA7DRBH TA7DRBL TA7DRAH TA7DRAL
0x00A0 UARTOSR UARTODR UARTOCR2 UARTOCR1
0x00A4 UARTICR2 UARTICR1 TDOBUF RDOBUF
0x00A8 TD1BUF RD1BUF UARTISR UARTIDR
0x00AC UART2SR UART2DR UART2CR2 UART2CR1 3 UART
0x00B0 TD2BUF RD2BUF
0x00B4
0x00B8
0x00BC SBI1SR SBI1CR2 SBI1CR1
0x00CO SBI1DBR I2C1AR 1 12C
0x00C4
0x00C8
0x00CC
0x00D0 SIO0BUF SIO0SR SIO0CR2 SIO0CR1
0x00D4 SIO1BUF SIO1SR SIO1CR2 SIO1CR1 2
0x00D8 sSIO
0x00DC
0X00EO P3DO | P2DO P1DO PODO
Ox00E4 P5DO P4DO GPIO DO
0x00E8
Ox00EC
0x00F0 P3DI [ P2DI P1DI PODI
Ox00F4 P5DI P4DI GPIO DI
0x00F8
0x00FC
0x0100 P30E | P20OE P10E POOE
0x0104 PSOE P4OE GPIO OF
0x0108
0x010C

>
p~X

‘Pageth73 / 348
A A

p-X




iMQ Technology Inc.

No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

3 2 1 0
0x0110 P3PU P2PU P1PU POPU
0x0114 P5PU P4PU GPIO PU
0x0118
0x011C
0x0120 P3PD | P2PD P1PD POPD
0x0124 P5PD P4PD GPIO PD
0x0128
0x012C
0x0130
0x0134
0x0138
0x013C
0x0140 P3FC1 | P2FC1 P1FC1 POFC1
0x0144 P5FC1 P4FC1 GPIO FC1
0x0148
0x014C
0x0150 P3FC2 | P2FC2 P1FC2 POFC2
0x0154 P5FC2 P4FC2 GPIO EC2
0x0158
0x015C
0x0160 FSELR3 | FSELR2 FSELR1 FSELRO
0x0164 FSELR5 FSELR4
0x0168
0x016C PCSELR3 | PCSELR2 | PCSELR1 PCSELRO
0x0170 PCSELR4
0x0174
0x0178 PCKEN3 PCKEN2 PCKEN1 PCKENO
0x017C PCKEN7 PCKENG6 PCKENS5 PCKEN4
0x0180

PRSTR7
0x0188 KWUCR1 KWUCRO
0x018C KWUSR1 KWUSRO
0x0190 EINTCR3 EINTCR2 EINTCR1 EINTCRO
0x0194 EINTCR7 EINTCR6 EINTCR5 EINTCR4
0x0198
|
Ox019F
0x01A0 IFR3 IFR2 IFR1 IFRO
0x01A4 IFR7 IFR6 IFR5 IFR4
0x01A8 IFR11 IFR10 IFR9 IFR8
0x01AC
0x01BO IER3 IER2 IER1 IERO
0x01B4 IER7 IER6 IER5 IER4
) Pagedh 74 / 348 )
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>

3 2 1 0
0x01B8 IER11 IER10 IER9 IER8
0x01BC
0x01CO IPR3 IPR2 IPR1 IPRO
0x01C4 IPR7 IPR6 IPR5 IPR4
0x01C8 IPR11 IPR10 IPR9 IPR8
0x01CC IPRB IPR# IPRL3 IPRL2
0x01D0 IPR19 IPR18 IPR17 IPR16
0x01D4 IPR23 IPR22 IPR21 IPR20
0x01D8
0x01DC
Ox01EO
|
Ox02FF
0x0300 ADCCR2 ADCCR1 ADCCRO
0x0304 ADCSCANO ADCLV ADCCKDIV
0x0308 ADCCHRDY ADCSR ADCSCAN1 ADC
0x030C ADCCHSEL
0x0310 ADCLLVH [ ADCLLVL ADCDRH ADCDRL
0x0314 ADCHLVH ADCHLVL
0x0318
|
Ox086F
0x0870 MACCR1 MACCRO
0x0874 MACA3 MACA2 MACA1 MACAO
0x0878 MACB3 MACB2 MACB1 MACBO
0x087C MACC3 MACC2 MACC1 MACCO
0x0880 MACC4
0x0900
|
OxOFFF

5-3
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6.

6.1

>
p~X

A CPU
mA
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

p>

CPU
ON OFF OFF
ON* ON* OFF
LDO ON ON OFF
BROR ON* ON* ON*
LVD OFF* OFF* OFF
PLL OFF* OFF* OFF
HXTAL OFF* OFF* OFF
LXTAL OFF* OFF* OFF*
HIRC ON* ON* OFF
LIRC ON ON ON
RTC OFF* OFF* OFF
Flash ON ON OFF
RAM ON ON Retention
Retention:
6-1
A
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
6.1.1
A CPU A ) A
A A A
6.1.2
A A A CPU A PLL
A PLL U
0
E U]
WDT INTWDT RST CPU
6.1.3
A CPU A PLL A A ROM Flash
. KWI, RTC LVD A
CLKCR1 <HIRCEN>=1
E U]
E U]
A KWI CPUA RTC CPU A LVD
CPUA CPU
U RTC A NOP A D

'Pagetb 78 / 348
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NameU SQ7617

VersionU V1.5

6.14
PMR( Pwer Mode Register) U]
A CPU 0 A CPU
CPU . A CPU

6.14.1

o

KWI . RTC OCD ) A LVD

KWl RTC LVD A

CLKCR1<HIRCEN>=1

>
p~X
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VersionU V1.5

6.2

6.2.1
1. (RESETR
2. (PORA
3. (BROR,
4. (WDTA

)
)

Internal factor reset detection status register,

P s -\
13—

*

[ Power-on reset signal ®

| Brown -out detection reset signal

DD——

I Watchdog timer reset signal

|_

p~X

>

» Voltage detection circuit reset signal
» External reset input enable reset signal

- Warm-up
counter

Warm-up counter

reset signal

6-1

'Pagech80 / 348
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CPU/peripheral
circuits reset signal
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

p>

6.2.2
0(SYSCR)A Reset (RSTFLG))
0x0008 SYSCRO
0X000B RSTFLG Reset
0(SYSCRO)
SYSCRO 7 6 5 4 3 2 1 0
reserved reserved | reserved | XRSTDIS| OCDDIS | ROMST | reserved
/ - - - R/W R/W R -
0 0 0 0 0 0 0
w0 o
20
30 A reserve 0
oU
XRSTDIS
1U
oU OCD
OCDDIS OCD
1U OCD
0U ROM CRC
ROMST ROM
1U ROM CRC
) Pagech 81 /348 )
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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 0 0 0 0
ou RSTFLG
CLR RSTFLG 10 RSTFL@ 0
(1 , write 1 clear)
oU  Watch dog
WDTF Watch dog
1U Watch dog
BROR ou BROR
EXBRORF
1U BROR
) Pagech 82 / 348
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6.2.3
A (PC) A
CPU
A A
A (Brown -Out Reset, BROR)

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

A
A

PRSTR7 = 0x5A;
PRSTR7 = OxA5;
PRSTR7 = 0xC3;
PRSTR®% 0x3C;

A CPU 2us (@16MHz)i CPU ready ( BOOTROM code )
16us (@16MHz)
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

6.24
A V]
GPIO high-Z
A
CRU GPIO Peripheral
SFR (typ.,sysclk=16MH2
RESET )
BROR( 4 ms
145 us
16 us
6-2
BOOTROM code i BOOTROM code 50ms(typ.).
) Pagech 84 / 348 )
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NameU SQ7617

VersionU V1.5

PC OXFFFE OxXFFFE OXFFFE
SP Ox1FFF Ox1FFF Ox1FFF
PSW 0x00
RAM
W, A B C D E H L IXY)
JF
ZF
CF
HF
SF
VF
IMF 0 0 0
IER 0 0 0
IFR 0 0 0
110
SFR SFR SFR
6-3SQ7617
U (Power-on Reset)
V ‘Pagech 85 / 348 V
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

6.2.5

P42 RESETB . A P42 A
10
3
Recommended | !
operating voltage [ — — T T T _— ‘ }
I I
I I
! |
| |
| |
| |
I I
| |
| |
I I
I I
I |
| |
! |
| |
I I
| |
| |
| |
| I
I |
| |
| |
— fe— i
| Reset time |
J— I .
RESET pin ! |
CPU/nariheral Durind reset Warm-up operation ‘ CPU and peripheral circuits
periphera tart i
arauits reset /L L/ T TTTTTT Y "er operaon
6-2 (
3
! I
Recommended | i
operating voltage ! !
| |
I
1 I
I I
1 I
1 I
1 I
1 |
1 I
1 |
1 |
1 |
1 |
1 |
1 |
! I
1 |
1 |
1 |
! I
1 |
i |
— - |
' Reset time |
RESET pin N_/ 1
[ 1
During reset Warm-up operation CPU and peripheral circuits
Reset signal / / start operation
6-3 (
) ‘Pagedb 86 / 348
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A RESET A Warm-up operation time  :4ms
A RESET 10 psA

. Warm-up operation time  :4ms

A RESET A
o A RESET “HA
6.2.5.2
A A
A
A A
"5.2
6.2.5.3
A VDD . VDD
(VBROR) A ) "6.4 "
6.2.54 (WDT)
A
"13.1
) Pagech 87 / 348 )
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

6.255 P42
P42 A
A PAOE2 " QA6
SYSCB<XRSTDIS>" 0 6 P42
P42 10 A SYSCRO<XRSTDIS4§
10P42 A 10
P42 A

20 10 A SYSCRO<XRSTDISS 0 ¢

) Pagech 88 / 348

A A A

>

¢

P42

P42

10

p-X




iMQ Technology Inc.

No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
6.3
A A
6.3.1
A
VDD
; Comparator
i i » Power-on reset signal
Reference voltage
generation circuit

&

6-4
6.3.2

A A

A

A A

A CPU
( A CPU
A
A MCU
U] 3.4

) ‘Pagech89 / 348 )
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

BROR Reset

6.4 (BROR
6.4.1
vDD
é Comparator :
PONCR VBROR : :
<BRORFCG> | voltage select | 1 / i
PONCR
<BROREN>
6-5
6.4.2
VDD VDD
PONCR<BROREN> 1A  CPU .
A 0A RSTFLG<EXBRORF>
U BROR CH35 BROR
) ‘Pagech 90/ 348
A A A

>

A RSTFLG<EXBRORF>

(VBRORA
0A
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

6.4.3
(PONCR)
PONCR 7 6 5 4 3 2 1 0
reserved ! | reserved | reserved ! | reserved ! | reserved | BRORCFG[1:0] | BROREN
/ R/W R R/W R/W R R/W R/W
1 0 1 0 0 0 1
10Bit7 1,Bit5 1, Bit4 0
20
20 A reserve 0
00U 1.9V +/-57mV( )
010 2.25V +/-67.5mV
BRORCFG [1:0]
10U 2.55V +/-76.5mV
11U 2.75V +/-82.5mV
oU
BROREN §
1U
) Pagech91 /348 )
3 A A A A
A
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

6.5
A (INTLVD)
6.5.1
A A
(VDD) A VLVDx A
A (VDD)
VLVDx A
A (VDD) A (INTLVD)
U A (VDD) A (INTLVD)
(VDD) A (INTLVD)
VDD
S
@
b
e [T O wrr
o
u(é) -
§ Interrupt request
§ )-l— signal generation [ INTLVD interrupt request signal
a circuit
[
o Reference voltage
generation circuit

O z

Sl GlulalS

S EEE

LVDCR
S Internal bus S
6-6
} Pagech92 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

6.5.2
(LVDCR)
0x0031 LVDCR
(LVDCR)
LVDCR 7 6 5 4 3 2 1 0
- LVDCFG [2:0] LVDST LVDF LVDIEN | LVDEN
/ R/IW R/W R R/W1C R/W R/W
0 1 1 1 o) 0 0 0
10
20 Bit7 0 LVDST 1 ABit7
30 A reserve 0
000U
0010 2.35V +/-70.5 mV
0100 2.65V +/-79.5 mV
0110 2.85V +/-85.5mV
LVDCFG [2:0] | LVD
100U 3.15V +/-94.5 mV
1010 3.98V +/-119.4 mV
110U 4.2V +/-126 mV
1110 4.5V +/-135 mV ( )
o0 LVD
LVDST .LVD
10 LVD
o0 LVD
LVDF LVD
10U LVD
oU
LVDIEN LVD
10
ou
LVDEN LVD
10
) Pagech93 /348 )
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
6.5.3
6.5.3.1 /
LVDCR<VDEN> "1" i LVDCR<4VDEN> "0"
U (VDD) A LVDCR<LVDEN> " 1 6
6.5.3.2
LVDCR<LVDIEN> "1" A (INTLVD)
LVDCR< LVDIEN > "0" A w (INTLVD)
(a) (INTLVD) (LVDCR<LVDIEN>= "1")
LVDCR<4VDIEN> "1'A (VDD) A
(INTLVD)
10 A (VDD) A
(INTLVD) . (VDD) A (INTLVD)
20 LVD . CH36LVD
VDD level : H H H
' ) ) :
Detection voltage level S e e T nnee AR S D e e e
' ) ) '
] |} ' ]
: : : :
: ' H :
; E E E
LVDCR<LVDEN> H H ; :
' ' ) ]
I Hoo
INTLVD interrupt request signal E E ﬂ i
: : E :
6-7 (INTLVD)
) Pagech94 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

6.5.3.3
LVDCR<.VDCFG>
6.5.3.4
(VDD) LVDCR<LVDCFG>
LVDCR<LVDEN> 6 1A6 (VDD) VLVDx A LVDCR<LVDF>
616 . (VDD) VLVDxA
LVDCR<LVDF> 606
LVDCR<LVDF> 616 A LVDCR<LVDEN> 6 0A6 LVDCR<LVDF>
LVDCR<LVDF> 6 A6 LVDCR<LVDF> 606
LVDCR<LVDEN> 6 1A0 (vVDD) VLVDx A
LVDCR<LVDST> 616 (VDD) VLVDx A
LVDCR<LVDST> 600
LVDCR<LVDF> A LVDCR<LVDST>
VDD level : : ' '
Detection voltage-lé\./élu-“ | Ny e N
1 I I I
i i | |
i i | |
| — i
LVDCRLVDEM - ! I : : |
| I | |
i Wri ¢ ' ' |
; ritet ON to LVDCRLVDB --,\"| !
: . i
LVDCRLVDE i |
I I | |
i i | | i
! ! ! ! E
| I
LVDCRLVDS¥ i i
! ‘\\ ! ! ! 5
The flag is not set because LVBORDENist ON
6-8
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

6.5.4

6.5.4.1

No ap~owDdPR

>

(INTLVD)
(INTLVD)
606
LVDCR<LVDCE>
LVDCR<LVDIEN> 6 1A6
LVDCR<LVDEN> 6 1A6
10psA
LVDCR<LVDST>6 0 6
LVD (IFR) 6 QAO
VLVD (VDD)A
(INTLVD)
606
LVDCR4.VDEN> 6 (A6
A
) Pagedh 96 / 348
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0
(INTLVD)

(ER) 616

A U
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

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

p>

(Deep sleep mode)

7 6 5
KWUSR | Kwu3 | k
2

4 3 2 1 0
wuz | kwuz | kwuo |

2 J2 2

I~ I~

a1 KWIO0

—C |\((

a KWI1

| KWI 2

a1 KWI 3

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

2 KWI4

2 KWI5

a1 KWI 6

| KWI7

KWI0~ KWI7
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

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

p>
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KWU 1(KWUCR1)
KWUCR1 7 6 5 4 3 2 1 0
KW7LE | KW7EN KW6LE KWG6EN | KW5LE KW5EN KWA4LE KW4EN
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
0:
KW7LE KwWI 7
1
0:
KW7EN KwWI 7 /
1
0:
KWG6LE KWI 6
1
0:
KW6EN KWI 6 /
1
0:
KW5LE KWI 5
1
0:
KW5EN KWI 5 /
1:
0:
KWA4LE KWI 4
1:
0:
KWA4EN KWI 4 /
1:
KW A A
(PNIC)

>
p~X
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KWU 0(KWUSRO)
KWUSRO 6 5 4 3 2 0
KWU3 Kwu2 KwuU1l KWUO
/ RIW RIW RIW RIW
0 0 0 0
5
KWU
KWUO KWuU1 KwuU2 KWU3
KWUx
00 P0.0 PO.1 P0.2 P3.6
01 P1.0 P1.1 P1.2 P1.3
10 P2.0 P2.1 P2.2 P4.6
11 P3.0 P3.1 - -
KWU 1(KWUSR1)
KWUSRO 6 5 4 3 2 0
KWuU7 KWU6 KWU5 Kwu4
/ R/W R/W R/W R/W
0 0 0 0
U]
KWU
KwWu4 KWU5 KWU6 KwWuU7
KWUXx
00 P0.4 P0.5 P0.6 P3.7
01 P1.4 P1.5 P1.6 P1.7
10 P2.4 P2.5 P2.6 P4.7
11 P3.4 P3.5 - -
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6.6.3 KWU
KWI m (m: 0~7)A A (deep sleep) KWI m
A KWUSRn (n: 0~1)
6.6.3.1 KwU (KWUSRn)
KWI m (deep sleep) A KWUSRnN
A A A KWI 0 A P0.Q P20
P3.0 SIQ 16 UART A KWUSRO <KWUO0> =0A P1.0 KWI
0
6.6.3.2 KWU (KWUCRn)
A KWUCRN <KWmEN>=4 KWI m
KWUCRN<KWmEN> "1" A

KWUCRN<KWmMLE> "0"A

) A
A KWUCRO<KWOEN> "1"A

KWUCRN<KWmLE>

KWUCRN<KWmMLE> "1"A
KWI 0

KWUCRO <KWOLE> "1"

6.6.3.3
(deep sleep mode) PWR<DSM>=A Seep o (
6.3 . )
6.6.3.4
A KWI m
KWI m A (
warm-up ).
U KWUCRn A KWI m A
) Pagedb 101 / 348 )
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6.7
SQ7617 38 A 2 U
A (nested),
6.7.1
4 U
- A
- A
- A
- A
U A i
6.7.2
SQ7617 24 A 4 83 . A
4 i} 83
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6.7.3
SQ7617
IER IFR IPR

RESET_IRQ 1 OXFFFE - - -

SWI_IRQ 2 OXFFFC - - -

UNDEF_IRQ 2 OXFFFC - - -

WDT_IRQ 3 OXFFF8 - IFRO.3 -
LVD_IRQ 4 OXFFF6 IERO0.4 IFRO.4 | IPR1[1:0]
CFD_IRQ 5 OXFFF4 IERO.5 IFRO.5 | IPR1[3:2]
6 OXFFF2 IER0.6 IFRO.6 | IPR1[5:4]
TBT_IRQ 7 OXFFFO IERO.7 IFRO.7 | IPR1[7:6]
RTC_IRQ 8 OXFFEE IER1.0 IFR1.0 | IPR2[1:0]
9 OXFFEC IER1.1 IFR1.1 | IPR2[3:2]
10 OXFFEA IER1.2 IFR1.2 | IPR2[5:4]
TCAO 16 TCAO_IRQ 11 OXFFES IER1.3 IFR1.3 | IPR2[7:6]
TCA1 16 TCA1_IRQ 12 OXFFE6 IER1.4 IFR1.4 | IPR3[1:0]
13 OXFFE4 IER1.5 IFR15 | IPR3[3:2]
14 OXFFE2 IER1.6 IFR1.6 | IPR3[5:4]
15 OXFFEO IER1.7 IFR1.7 | IPR3[7:6]
UARTO RX UARTO_RX_IRQ 16 OXFFDE IER2.0 IFR2.0 | IPR4[1:0]
UARTO TX UARTO_TX_IRQ 17 OXFFDC IER2.1 IFR2.1 | IPR4[3:2]
18 OXFFDA IER2.2 IFR2.2 | IPR4[5:4]
ey SIC0_IRQ 19 OXFFD8 IER2.3 IFR2.3 | IPR4[7:6]
0 EXTO_IRQ 20 OXFFD6 IER2.4 IFR2.4 | IPR5[1:0]
1 EXT1_IRQ 21 OXFFD4 IER2.5 IFR2.5 | IPR5[3:2]
2 EXT2_IRQ 22 OXFFD2 IER2.6 IFR2.6 | IPR5[5:4]
3 EXT3_IRQ 23 OXFFDO IER2.7 IFR2.7 | IPR5[7:6]
ADC ADC_IRQ 24 OXFFCE IER3.0 IFR3.0 | IPR6[1:0]
25 OXFFCC IER3.1 IFR3.1 | IPR6[3:2]
26 OXFFCA IER3.2 IFR3.2 | IPR6[5:4]
27 OXFFC8 IER3.3 IFR3.3 | IPR6[7:6]
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IER IFR IPR
28 OxXFFC6 IER3.4 IFR3.4 IPR7[1:0]
Flash FMC_IRQ 29 OxFFC4 IER3.5 IFR3.5 IPR7[3:2]
30 OxFFC2 IER3.6 IFR3.6 IPR7[5:4]
31 OxXFFCO IER3.7 IFR3.7 IPR7[7:6]
32 OXFFBE IER4.0 IFR4.0 IPR8[1:0]
33 OxFFBC IER4.1 IFR4.1 IPR8[3:2]
34 OxXFFBA IER4.2 IFR4.2 IPR8[5:4]
35 OxFFB8 IER4.3 IFR4.3 IPR8[7:6]
36 OxFFB6 IER4.4 IFR4.4 IPR9[1:0]
37 OxFFB4 IER4.5 IFR4.5 IPR9[3:2]
38 OxXFFB2 IER4.6 IFR4.6 IPR9[5:4]
DIC DIC_IRQ 39 OxFFBO IER4.7 IFR4.7 IPR9[7:6]
40 OXFFAE IER5.0 IFR5.0 IPR10[1:0]
41 OXFFAC IER5.1 IFR5.1 IPR10[3:2]
42 OxFFAA IER5.2 IFR5.2 IPR10[5:4]
4 EXT4_IRQ 43 OxXFFA8 IER5.3 IFR5.3 IPR10[7:6]
5 EXT5_IRQ 44 OXFFA6 IER5.4 IFR5.4 IPR11[1:0]
6 EXT6_IRQ 45 OxFFA4 IER5.5 IFR5.5 IPR11[3:2]
7 EXT7_IRQ 46 OxFFA2 IER5.6 IFR5.6 IPR11[5:4]
MAC_IRQ 47 OxFFAO IER5.7 IFR5.7 IPR11[7:6]
48 OXFF9E IER6.0 IFR6.0 IPR12[1:0]
TCA2 TCA2_IRQ 49 OxFF9C IER6.1 IFR6.1 IPR12[3:2]
TCA3 TCA3_IRQ 50 OxXFF9A IER6.2 IFR6.2 IPR12[5:4]
51 OxFF98 IER6.3 IFR6.3 IPR12[7:6]
52 OxFF96 IER6.4 IFR6.4 IPR13[1:0]
53 OxFF94 IER6.5 IFR6.5 IPR13[3:2]
UART1 RX UART1 _RX1 IRQ 54 OxFF92 IER6.6 IFR6.6 IPR13[5:4]
UART1 TX UART1 TX1 IRQ 55 OxFF90 IER6.7 IFR6.7 IPR13[7:6]
12C1 12C1_IRQ 56 OxFF8E IER7.0 IFR7.0 IPR14[1:0]
SIOL SIOL_IRQ 57 OxFF8C IER7.1 IFR7.1 IPR14[3:2]
58 OxFF8A IER7.2 IFR7.2 IPR14[5:4]
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IER IFR IPR
59 OxFF88 IER7.3 IFR7.3 IPR14[7:6]
60 OxFF86 IER7.4 IFR7.4 IPR15[1:0]
61 OxFF84 IER7.5 IFR7.5 IPR15[3:2]
62 OxFF82 IER7.6 IFR7.6 IPR15[5:4]
63 OxFF80 IER7.7 IFR7.7 IPR15[7:6]
64 OXFF7E IER8.0 IFR8.0 IPR16[1:0]
65 OxFF7C IER8.1 IFR8.1 IPR16[3:2]
66 OXFF7A IER8.2 IFR8.2 IPR16[5:4]
TCA4 TCA4_IRQ 67 OXFF78 IER8.3 IFR8.3 IPR16[7:6]
TCAS5 TCA5_IRQ 68 OXFF76 IER8.4 IFR8.4 IPR17[1:0]
69 OxFF74 IER8.5 IFR8.5 IPR17[3:2]
70 OXFF72 IER8.6 IFR8.6 IPR17[5:4]
71 OXFF70 IER8.7 IFR8.7 IPR17[7:6]
UART2 RX UART2_RX2_IRQ 72 OXFF6E IER9.0 IFR9.0 IPR18[1:0]
UART2 TX UART2_TX2_IRQ 73 OXFF6C IER9.1 IFR9.1 IPR18[3:2]
74 OXFF6A IER9.2 IFR9.2 IPR18[5:4]
75 OXFF68 IER9.3 IFR9.3 IPR18[7:6]
76 OXFF66 IER9.4 IFR9.4 IPR19[1:0]
7 OXFF64 IER9.5 IFR9.5 IPR19[3:2]
78 OXFF62 IER9.6 IFR9.6 IPR19[3:2]
79 OXFF60 IER9.7 IFR9.7 IPR19[7:6]
80 OXFF5E IER10.0 IFR10.0 IPR20[1:0]
81 OXFF5C IER10.1 IFR10.1 IPR20[3:2]
TCA6 TCA6_IRQ 82 OxFF5A IER10.2 IFR10.2 IPR20[5:4]
TCA7 TCA7_IRQ 83 OxFF58 IER10.3 IFR10.3 IPR20[7:6]
84 OxFF56 IER10.4 IFR10.4 IPR21[1:0]
85 OxFF54 IER10.5 IFR10.5 IPR21[3:2]
86 OxFF52 IER10.6 IFR10.6 IPR21[5:4]
87 OXFF50 IER10.7 IFR10.7 IPR21[7:6]
88 OXFF4E IER11.0 IFR11.0 IPR22[1:0]
89 OXFF4C IER11.1 IFR11.1 IPR22[3:2]
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IER IFR IPR
90 OXFF4A IER11.2 | IFR11.2 | IPR22[5:4]
91 OxFF48 IER11.3 | IFR11.3 | IPR22[7:6]
92 OxFF46 IER11.4 | IFR11.4 | IPR23[1:0]
93 OxFF44 IER11.5 | IFR11.5 | IPR23[3:2]
94 OxFF42 IER11.6 | IFR11.6 | IPR23[5:4]
95 OxFF40 IER11.7 | IFR11.7 | IPR23[7:6]
6-4
6.7.4 (INTC)
83 A 4 A SW]| A
4 83 A A 4
U 83 A (IMF) A
3 U A A
A 616 IMF 6 A
CPU A
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6.7.5 (IFRx x=0~11)
A 12 A 28
y A 1A CPU A X
A 0 A 1 U 0
IFRO 0x01A0
IFR1 0x01A1
IFR2 0Xx01A2
IFR3 0x01A3
IFR4 0x01A4
IFR5 0x01A5
IFR6 0x01A6
IFR7 0X01A7
IFR8 0x01A8
IFR9 0x01A9
IFR10 0x01AA
IFR11 0x01AB
IFRQ IFR1 AIFR2 IFR11 IFR1 6.7.3
IFFO 7 6 5 4 3 2 1 0
TBT - CFD LVD WDT UNDEF |  SWI Reset
/ RIW RIW RIW RIW R/W * * *
0 0 0 0 0 * * *
10
20 A 1 A 0
30+
) Pageth 107 / 348 )
A A A A A

>




iMQ Technology Inc.

No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

IFRL 7 6 5 4 3 2 1 0
- - - TCAl TCAO - - RTC
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
2 A 0
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6.7.6 X (IERXxx=0~11)
/ IMF A U IMF
. IMF A IER A IER
12 AIERO IER11
A IMF A IMF
0A A (RETI/RETN) IMF
A IMF
A
IERO 0x01B0
IER1 0x01B1
IER2 0x01B2
IER3 0x01B3
IER4 0x01B4
IERS5 0x01B5
IER6 0x01B6
IER7 0x01B7
IERS 0x01B8
IER9 0x01B9
IER10 0x01BA
IER11 0x01BB
IERQ IER1 AIER2 IER11 IER1 6-3
IERO 7 6 5 4 3 2 1 0
IE7 IE6 IE5 IE4 * * * *
TBT - CFD LVD * * * *
/ R/IW R/W R/W R/W * * * *
0 0 0 0 * * * *
10
20 *
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IER1 7 6 5 4 3 2 1 0
IE15 IE14 IE13 IE12 IE11 IE10 IE9 IE8
- - - TCAl TCAO - - RTC
/ RIW RIW RIW RIW R/W R/IW RIW R/IW
0 0 0 0 0 0 0 0
6.7.7
6-4 .
(IPR) (IPR) A 0 3A 0 A 3
A lj IPRNJ
A A
A
(IPR) (IPR) A
2 bits IPRA IPR1,IPR2 A 6-4
IPR1
(0x01C1) 7 6 5 4 2 1 0
IE7P * IE5P IE4P
TBT * CFD LVD
/ RIW * R/W RIW
0 * 0 0
IE7P Interrupt 7
00: Level 0O ( )
01: Level 1
IESP Interrupt 5 10: Level 2
11: Level 3 ( )
IE4P Interrupt 4
) Pagedb 110/ 348 )
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IPR2

(0x01C2) / 6 > ! ’ °
IE11P * * IESP
TCAO * * RTC
/ R/W * * RIW
0 * ¥ 0
* .
IE11P Interrupt 11 00: Level 0 ( )
01: Level 1
10: Level 2
IESP Interrupt 8 11: Level 3 ( )
6.7.8
A A CPU
A 6
E E+1 E+2 E+3 D
E A U PSW
E+1
E+2
E+3
F
E
RETI RETN A PSW (POPA CPU
A (IMF)
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> INTx request

p-X

6.8
6.8.1
Rising edge
detection circuit l
INTX | | 0
Noise Falli d Interrupt
1 canceller d ta Pg edge i »{ request signal
etection circui generation
INTXSEL flclk/4 Both edge I 4
detection circuit
fsysclk —1 A
fsysclkk/d — B INTXES
Z
fsysclk/8 —{ C INTXLVL
D EINTCRx
fsysclk/16 — X=0~7
S
6-10 (INTO~INT?)
A
A A
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6.8.2

p>

0x0190 EINTCRO 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
INTSEL[2:0] INTLVL | INTES[1:0] INTINC[1:0]
/ R/W R R/W R/W
0 0 0 0
U
EINT7 EINT6 EINTS EINT4 EINT3 EINT2 EINTL EINTO
EINTCRx
[INTSEL]| EINTCR | EINTCR | EINTCR | EINTCR | EINTCR | EINTCR | EINTCR | EINTCR
[INTSEL | [INTSE] | [INTSEL | [INTSE] | [INTSEL | [INTSEL | [INTSEL | [INTSEL
000 P37 P0.6 PO.5 PO.4 P3.6 P0.2 PO.1 P0.0
INTSEL[2:0] 001 P17 P1.6 P1.5 P14 P1.3 P12 P1.1 P1.0
010 P47 P2.6 P2.5 P2.4 P4.6 P2.2 P2.1 P2.0
011 P3.5 P3.4 - - P3.1 P3.0
100 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
A ou (L)
INTLVL
1U H)
ooU
010
INTES[1:0]
10U
110
00U fsysclk
010 fsysclk / 4
INTINC[1:0]
10U fsysclk / 8
110 fsysclk / 16
6.8.3
0o 7
/ / ( )
NTo | INTo | MFTE 2/S10: 4fflclk:
IER2.4=1
IME=1 2/fspl  3/fSIO+1/fsysclk 4/flclk  8/flclk
INTL | INT1 !
IER2.5:1
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>

IME=1 8/flclk:
INT2 INT2 IER2.6:1 3/fSIO+1/fsysclk
IMF=1
INT3 | INT3
IER2.%E1
IMF=1
INT4 | INT4
IER5.31
IMF=1
INTS | INT5
IER5.41
IMF=1
INT6 | INT6
IER5.5=1
IMF=1
INT7 | INT7
IER5.6=1
65
U fsyscit) A flclkO A fspl0
6.8.3.1
A PCKEN PCKENZEINTXx>
6060 A
PCKENZEINTx> 61 6
APCKENS3<EINTx>6 1 6 . A
( ) PCKEN3<EINTX> 616
U EINTX EINTXx A (EIR) 606
/ / ( ) A 12/flclkk A
/ ( ) / A 2/fsysclk3/fspl A
6.8.3.1 0o 7
0o 7 INTO INT7 A A
(@)
EINTCRX <INTXES> 0o 7
EINTCRx <NTXES>
00
01
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(b)

10

11

6-6

Signal that has

the noise canceller

Interrupt request signal

INTX pin |

passed through |

(detected at the falling edge)

INTXLVL

Interrupt request signal I

(detected at th

e rising edge)

INTXLVL |

Interrupt request signal I

(detected at both edges)

>

INTXLVL

6-11 EINTCRX<INTXLVL>(x = 097

EINTCRX<INTXLVL>

o) A EINTCRX<INTXLVL>
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(c)
/ A fcgck A EINTCRX<INTXNC>
A A
EINTCRx <NTXES>
00 fcgck
01 fegek/22
10 fegek/23
11 fegek/24
6-7
Signal after noise removal I
6-12
/ ( ) A flclk/4, A
A A / A
10 A
EINTCRx<INTXNC>
20 A o Ao
A 6 Ao
30 A o000
/ / ( ) A 12fflclk A
/ ( ) / A 2/fsysclk+3/fspl A
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6.9

A (Brown -Out Reset, BROR) A
A A
6.9.1
0x0031 LVDCR
0x0034 PONCR
6-7
(LVDCR)
LVDCR 7 6 5 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 * 0 0 0
10
20 Bit7 0 LVDST 1 ABit7
30 A reserve
000U
001U 2.35V +/-70.5 mV
010U 2.65V +/-79.5 mV
0110 2.85V +/-85.5mV
LVDCFG [2:0] | LVD
1000 3.15V +/-94.5 mV
101U 3.98V +/-119.4 mV
1100 4.2V +/-126 mV
1110 4.5V +/-135 mV ( )
oU LVD
LVDST ,LVD
10 LVD
oU LVD
LVDF LVD
10 LVD
oU
LVDIEN LVD
10
oU
LVDEN LVD
10
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(PONCR)
PONCR 7 6 5 4 3 2 1 0
reserved ! | reserved | reserved ! | reserved ! | reserved | BRORCFG[1:0] | BROREN
/ R/W R RW R/W R R/W R/W
1 0 1 0 0 0 1
10Bit7 1,Bit5 1,Bit4 0
20
20 A reserve 0
00U 1.9V +/-57mV( )
01U 2.25V +/-67.5mV
BRORCFG [1:0]
100 2.55V +/-76.5mV
110 2.75V +/-82.5mV
ou
BROREN N
1U
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SQ7617
7.1
6 0
()
(HIRC) 16 MHz
(LIRC) 32 KHz
(PhaselLocked Loop, PLL) 24 MHz
(LPIRC) 1 MHZA PLL
(HXTAL) 16 MHzA PLL
(LXTALY 32768 Hz
HIRC H|RCRDY—D7\
SCKRDY
— CLKCR[7]
LPIRC
HXTAL AXRDY —L L HOLK
. SYSCLK
I PLLROY 1) -
PLLREF I — PCLK
PLLCRI SCKPSC
LIRC CLKCR[6:4]
LXTAL oy
SCKSRC
CLKCRJ[2:0] \‘
» LCLK
SCKLF
CLKCR[3]
7-1
U LIRC
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Cycle=256
HIRC HIRC RDY
HIRC WUP | CLKCR[4]
HIRCEN Cycle=512
HXTAL HXTAL RDY
HXTAL WUP [ CLKCR[6]
HXTAL EN
LPIRCRDY, HXTAL RDY
Cycle=LIRC 2 + 64*6
PLL PLL RDY
PLL WUP | PLLCR[1]
[
PLLEN
2 cycle LIRCt PLL cycle
Cycle=16
LXTAL LXTAL RDY
LXTAL WUP | CLKCR[7]
[
LXTALEN
Cycle=8
LIRC
LIRC WUP
HWRST
7-2
7.2
A HIRC A A
U A
A U (LIRC )
A CLKCR1 0 ) CLKCROSCKSRE 0b010A
LIRGA A CLKCROSCKPSE 0.
A A HIRd]
A CLKCROSCKPSE A A
(glitchfree clock muxing)
A

>
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7.3
A
A A . (CLKCR3<CMEN>) A
(CMCR) (CMCR)
( 1) A . A
(CMSRA (<CMIE>=1) A
(SHXEN>=1) U A (<HXEN>=1)
A HIRC (<HIRCEN>=1)
HX FAIL (50 %)
HX FAST (>105 %)
HX SLOW (<95 %)
LX FAIL (50%)
LX FAST (>105 %)
LX SLOW (<95 %)
(SHXFAIL>=1  <LXFAIL>=1A HIRC
A HXTALA (SHXFAIL>=1) A HIRGA HXFAIL
1
A (SLXFAIL>=1A A HIRC
PLL HXFAIL LXFAIL A HIRC
U A HIRC <SCKSRC>[2:0] Q A
HIRC
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7.4
0x0020 CLKCRO 0
0x0021 CLKCR1 1
0x0023 CLKCR3 3
0x0024 PLLCRO PLL 0
0x0030 CMSR
0x0035 CMCR
0 (CLKCRO)
CLKCRO 7 6 5 4 3 2 1 0
SCKRDY SCKPSC[2:0] SCKLF SCKSRCJ[2:0]
/ R R/IW R/W R/W
0 0 0 1 0 0
0
20 A reserve 0
SCKRDY OEJ
10
000U /1 (PLL )
001U /2
010U /4
SCKPSC [2:0] 011? 8
100U /16
1010 /32
1100 /64
1110 /128
SCKLF OL:J HRCC )
10 LXTAL
000U (HIRC)
001U (PLL)
SCKSRC [2:0] 010? (LIRC)
0110 (HXTAL)
1100 (LXTAL)
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1 (CLKCR1)
CLKCR1 7 6 5 4 3 2 1 0
LXRDY HXRDY  |LPIRCRDY HIRCRDY [LXEN HXEN LPIRCEN [HIRCEN
/ R R R R R/W RIW RIW R/W
0 0 1 1 0 0 1 1
O
oU
LXRDY
10
oU
HXRDY N
10
oU
LPIRCRDY | LPIRC
10
ouU
HIRCRDY HIRC
10
oU
LXEN
10
oU
HXEN
10
ou
LPIRCEN LPIRC
10
oU
HIRCEN HIRC 1U‘ 5
J A
7.3

>

p~X
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3 (CLKCR3)
CLKCR3 7 6 5 4 2 1 0
CMIE LXCMEN [HXCMEN reserved
/ R/W R/W R/IW R
0 0 0 0
10
20 A reserve 0
oU
CMIE
10
ouU A CMCR
LXCMEN
10
ouU A CMCR
HXCMEN
10
PLL 0 (PLLCRO)
PLLCRO 7 6 5 4 2 1 0
reserved PLLREF | PLLRDY | PLLEN
/ R R/W R R/W
0 0 0 0
10
20 A reserve 0
ou
PLLREF PLL
10 HXTAL
oU
PLLRDY PLL
10
oU
PLLEN PLL
10
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(CMCR)
CMCR 7 6 5 4 3 2 1 0
LXGLTEN LXSLWEN LXFSTEN | LXFAILEN reserved HXSLWEN | HXFSTEN | HXFAILEN
/ R/W R/W R/W R/W R R/W R/W R/W
0 0 0 0 0 0 0 0
U A CMSR
o
oU
LXGLTEN
10
ouU
LXSLWEN
10
ouU
LXFSTEN
10
oU
LXFAILEN
10
ouU
HXSLWEN
10
oU
HXFSTEN N
10
oU
HXFAILEN
10
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(CMSR)
CMSR 7 6 5 4 3 2 1 0
LXGLTCH| LXSLW LXFST LXFAIL | reserved | HXSLW HXFST | HXFAIL
/ R/W1C R/W1C R/W1C R/W1C R/W1C R/W1C R/W1C R/W1C
0 0 0 0 0 0 0 0
O
oU
LXGLTCH
10
oU
LXSLW
10
oU
LXFST
10
oU
LXFAIL
10
ou
HXSLW
10
ou
HXFST
10
oU
HXFAIL
10
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7.5

7.5.1

PCKENX

0x0178

PCKENO

0x0179

PCKEN1

0x017A

PCKEN2

0x017B

PCKEN3

0x017C

PCKEN4

0x017D

PCKENS5

0x017E

PCKENG

0x017F

PCKEN7

~N~Njojo|~lWIN|FL | O

O(PCKENO)

PCKENO

6

4

3

PCKENO[7:0]

R/W

0

>

p~X

¢

>
H

PCKENO[0]

reserved

PCKENO[1]

reserved

PCKENO[2]

reserved

PCKENO[3]

reserved

PCKENO[4]

TCAO

PCKENO[5]

TCAl

PCKENO[6]

TCA2

PCKENO[7]

TCA3

Pagech 128 / 348
A A

p-X




iMQ Technology Inc.

No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

1 (PCKEN1)
PCKEN1 7 6 5 4 3 2 1 0
PCKEN1[7:0]
/ R/W
0
A A 1
PCKENL1[0] TCA4
PCKEN1[1] TCAS
PCKEN1[2] TCA6
PCKEN1[3] TCA7
PCKEN1[4] UARTO
PCKEN1[5] UART1
PCKEN1[6] UART?2
PCKEN1[7] reserved
2(PCKEN2)
PCKEN2 7 6 5 4 3 2 1 0
PCKEN2[7:0]
/ R/W
0
A A 1
PCKENZ2[0] reserved
PCKEN2[1] 12C1
PCKEN2[2] reserved
PCKEN2[3] reserved
PCKEN2[4] SIQ
PCKEN2[5] SIOL
PCKEN2[6] reserved
PCKENZ2[7] reserved
5 Pagedh 129 / 348 5
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3 (PCKENS3)
PCKEN3 7 6 5 4 3 0
PCKEN3[7:0]
/ R/W
0
0
A 1
PCKENS3[0] EINTO
PCKEN3[1] EINT1
PCKEN3[2] EINT2
PCKEN3[3] EINT3
PCKEN3[4] EINT4
PCKEN3[5] EINTS
PCKEN3[6] EINT6
PCKEN3[7] EINT7
4 (PCKEN4)
PCKEN4 7 6 5 4 3 0
PCKEN4[7:0]
/ R/W
0
)
A 1
PCKENA4[0] reserved
PCKENA4[1] reserved
PCKEN4[2] reserved
PCKEN4[3] reserved
PCKEN4[4] reserved
PCKEN4[5] reserved
PCKENA4[6] reserved
PCKEN4[7] reserved
5(PCKENS)
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PCKENS 7 6 5 4 3 2 1 0
PCKENS5[7:0]
/ R/W
0
)
A A 1
PCKENS5J[O0] reserved
PCKENS5[1] MAC
PCKEN5J[2] reserved
PCKENS5J[3] reserved
PCKENS5[4] reserved
PCKENS5I[5] reserved
PCKENS5[6] reserved
PCKENS5[7] reserved
6(PCKENG)
PCKENG 7 6 5 4 3 2 1 0
PCKENS6[7:0]
/ R/W
0
)
A A 1
PCKENG[0] reserved
PCKENSI[1] RTC
PCKENS[2] ADC
PCKENG[3] reserved
PCKENG[4] reserved
PCKENG[5] reserved
PCKENG[6] reserved
PCKENG[7] reserved
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7(PCKEN?7)
PCKEN7 7 6 5 4 3 0
PCKEN7[7:0]
/ R/W
0
)
A 1
PCKENT7[0] reserved
PCKEN7[1] CRC
PCKEN7[2] reserved
PCKENT7[3] reserved
PCKEN7[4] reserved
PCKENT7[5] reserved
PCKENT7[6] reserved
PCKENT7[7] reserved
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8.12

ADC

SQ7617 12 SAR ADC A 12 (AINO-AIN11),
AINO E—|
) Input N
mux > ANALOG CIRCUIT
AIN11 B—
1 ADCCK
_asynchronous cs SAIN_ 1
RTC Alarm JI. Sample clk
RTC Timer —l_:
- Channel
J =< HDESEAT= I i Scan Circuit 12
Events Events signal : L]
TCAO circuit
TCAZ  —— ADCCRO  |—~—»
TCA4 o |
EINTO 7y ADCCRL  |+—~—»] ADC Control Circut
. ' “*| ADC Data Buffer 0 ~ 11
Synchronize ADCCR2 A
|
| 1
12
| l [TTTTTTTITITITITd
Evesel[3:0] . S ; ADCCHSEL
ADCLVL/H | . ADC Level i B
ADCHVL/H 1o | Compare Cirut : 12 , | patavatch
A i 2 i circuit
ADCCKDIV : N Y Y ot T
v [ Interrupt Circuit 3 il /
p— _ | | ADCDRL ADCDRH
CIRCUIT
Interrupt
ADCLV
8-1ADC
U ADC A (PXFC1 PxFC2) 1
§ Pagedb133 / 348 )
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8.1
12 ADC 8.1 A ADC 4 (ADCCRO ~ 3)
ADCDRH (sample-hold)
8.1.1 ADC
13 U
1. ADC 0 (ADCCRO)
ADCCRO A ADC A ADC A ADC
2. ADC 1 (ADCCR1)
ADCCR1 A ADC
3. ADC 2 (ADCCR2)
ADCCR2 A
4.ADC (ADCCKDIV)
ADC
5.ADC (ADCLV)
A
6.ADC (ADCSCANX, x=01)
ADC
7.ADC (ADCSR)
A ADC A ADC
8.ADC (ADCRDY)
ADC
9.ADC (ADCCHSEL)
ADC
10. ADC (ADCDRH ADCDRL)
ADCDRH ADCDRL A ADC
11. ADCHLV (ADCHLVH  ADCHLVL)

ADCHLV

>
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12. ADCLLV (ADCLLVH  ADCLLVL)
ADCLLV
8.1.2
A ADC A ADC
A ADC (ADCCHSELA

(ADCDRL/ADCDRH) ADCDRIA

ADC A A
1. ADCDR A ADCDRL A

A
2. (UNLCK =1) A ADC
A

3. (BUFOVR= 1) A ADC
8.1.3
SQ7617 ADC ADCSCANO ADCSCAN1

A 016 i 006
(AINO) A (AIN11)  ADC <ADBF>=0A

A ADC (<AMD>=00) ADCSCAN
8.1.4 ADC
ADC A ADCCKDIV
8.1.5ADC
ADC A A

8.1.6 ADC

>
p~X
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ADC
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U
ADC
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ADCCR1<EVSEL> 00 A ADCSR<ADRS> 1 ADC  EVSEL
A ADC ADRS
8.1.7 ADC
A ADC ) CPU A ADC
ADCLV<LVCMP> ADCHLV (ADCHLVL, ADCHLVH) ADCLLV(ADCLLVL, ADCLLVH)
ADC
LVCMP | ADC ( ADEN)
00
o1 ADCDR < ADCLLY ADCLLV': 0x0060A ADCHLV=0x3FFFRA
ADCDR U 0x005F
10 ADCDR > ADCHLY ADCLLV = 0x0000A ADCHLV=0x005FA

ADCDR U 0x0060

ADCLLV = 0x0200A ADCHLV=0x00FFA
ADCDR  0x100 Ox1FF ;
11 ADCLLV > ADDR> ADCHLV ADCLLV = 0x0100A ADCHLV=0x01FFA
ADCDRU 0x00FF  ADCDR U 0x0200

A ) (ADCLV<LVINTVL>=0A
i} (ADCLV<LVINTVL>=1A
(ADCLV <LVSEL>A . (ADCLV<LVCMP>) A
(<LVDET>) 1
8.1.8
2 A (<EOCF>) (ADCSRLVDET>)

1. EOCH) 0 (ADCCR&INTLV>=0)A A EOCF 1

1(ADCCRG&INTLV=1)A A EOCF 1A EOCF A EOCF
0 . ADC (ADCCRGINTEN>=1A EOCF 1
2. LVDETU A (ADCSR<LVDET>) 1A ADCSR <LVDET>

ADCSR <LVDET> 0 A ADC (ADCCRXLVINTEN>=1) A

ADCSR «VDET®> 1
ADC ADCSRADBF> ADC A
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8.1.9ADC

ADC WARM UP TIME (32 ADC CLK)

ADC SAMPLE TIME
(4 ADC CLK)

ADC SAMPLE TIME

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

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

ey

[soccrome [ 77777 " it~ "]

CHo | CHL

ADC_INT

ADC 1'st conversion

wocek | LT TULLT

8-2 ADC

ADC 2'nd conversion

ADC 3'rd conversion ADC 4'th conversion

ADCEN

ADC <€CCP>

ADC_INT

g

__________________

ADCDATA |

__________________

1'st DATA

2'nd DATA 3'm DATA 4'th DATA

Wiite 1 1 to
<EC0CP>

SQ7617 AD

8.1.9.1
A ADC

ADC A ADCSR<ADBF>
IIOI:

p

ADC
ADC X ADC A

>
p~X

8-3 ADC<E

OCF>

ADC,

"1" ADC ADC A ADCSR<ADBF>

(data buffer) A ADCSR <EOCF> "1"A
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ADC (ADCSR<ADRS>=616)
ADCDRL/ADCDRH ADC
A ADC
ADC . A ADC
ADEN ADRSA A

A ADCCRO<AUTOPD>

ADC A

ADC

ADRDY 6 1A6
ADCA

A
"o

ADCCRO<ADEN> "1"
ADCCRO<ADEN>

>
p~X

ADC A A

A <EOCF> 0A 0
U ADCCRO<AUTOPD> 1 A A

A ADC A

AD

0 A A ADC A ADC
ADRS

ADC A ADCSR<ADRS>"1" ADC A
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ADEN

ADCCRO<AUTOPD>

ADCSR<ADRS>

ADCSR<ADBF>

Status of Data Buffer

ADCSR<EOCF>

<EOCF> write 1 clear

INTADC interrupt

Read of ADCDRH
|defined by user)

Read of ADCDRL
(defined by user)

ADEN

ADCSR<ADB

ADCCRO<AUTOPD=> J

ADCSR<ADRS>

ADRDY —I

—
—

AD conversion start

[

AD conversion start

5

1

Indeterminate

Result of the 1°* conversion

X Result of the 2" conversion

—

I I

M

n

.

Read of conversion result

a

Read of conversion result

s

Read of conversion result

Read of conversion result

S

L |

AD conversion start

[

AD conversion start:

=

Indeterminate

Result of the 1t conversion

Result of the 279 conversion

Status of Data Buffer

ADCSR<EOCF>

<EOCF> write 1 clear

INTADC interrupt

Read of ADCDRH
(defined by user)

Read of ADCDRL
(defined by user)

p~X

I S

.

.

Read of conversion result

1

Read of conversion result

A

Read of conversion result

8-4 ADC
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8..1.9.2
A ADC

ADC  ADCCRO<AMD> 61A6

ADCSR<ADRS> 616 ADC

ADC A ADCSR<ADRS> . ADC A ADC

ADCDRL ADCDRHA  ADCSR <EOCF> 1A ADC , A
ADC

ADCSR [<AMD> A “11° X 00"

AD conversion start
ADCSR |<ADRS

Status of

—

Result of the Result of the Result of the Result of the
1% Conversion 2" Conversion 3" Conversion 4™ Conversion

Data Buffer

ADCSR<EOCP |_

<EOCP —|

Write 1 clear

INTADC interrupt

Read of ADCDRH
(Defined by user)

Read of ADCDRL |_|

(Defined by user)

8.1.10 AD
ADCCRO<AMD> "00"A

ADCCRO<AMD> "00" A ADC
ADCSR<EOCF.: ADCSR<ADBF>
0,

8.1.11 ADC
1. ADCCKDIV<ADCKDIV>

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

8-5ADC

ADC

ADC U
"0l A <ADEN>=0A ADCDRL/ADCDRH

p14

ADC

ADCA ADC ADCCRO<IRFEN>

3. ADC ADCCR1<EVSEL>

>
p~X
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4, ADCCRO<AMD>
5. ADC (ADCSR) ADC <ADRDY>=1
6. ADCSR<ADRS> "1'A ADC
7.ADC A ADC (ADCSR) ADC <EOCF> "1'A ADC
ADCDRH ADCDRL A INTADC
8. ADCDRH A EOCF 1 606 ADC
ADCA A ADCDRL ADCDRH
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[ ADC initial status )

SET ADCKDIV

|

. SET
* ADCCRO<ADEN>

|

SET
ADCCRO<AMD>

A

NO l
SET ADOother
function

YES

»
P

NO
Check ADEN-1 ADCRD¥1

YES

SET ADGRADRS>

A

NO
> EOCF1

YES

Write<EOCP> dl6to clear

|

‘ Read ADCDRIH ‘

Continuous Mode One Shot Mode

SET<AMD>=00 <ADC Power dow
SET<ADEN>=0
v
( ADC Initial status >
8-6 ADC
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8.2
8.2.1
AINO  AIN11 VREF VSS
A ADC A
8.2.2 110
110 . ( ) ADC A
« ) / A ADC i
U A
8.2.3
8.7 A
A 5Km
Internal resistance: Analog comparator
5 kQ (max) AINi %

1kQ (typ)
w00 T
S : Internal capamtance
Permissible signal =10 pF (t
source impedance: PF (typ.)

DA converter
8-7
Ui=0~11
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8.3 ADC

p>

0x0300 ADCCRO ADC
0x0301 ADCCR1 ADC
0x0302 ADCCR2 ADC
0x0304 ADCCKDIV ADC
0x0306 ADCLV ADC
0x0307 ADCSCANO | ADC
0x0308 ADCSCAN1 | ADC
0x030A ADCSR ADC
0x030B ADCCHRDY | ADC
0x030C ADCCHSEL | ADC
0x0310 ADCDRL ADC
0x0311 ADCDRH ADC
0x0312 ADCLLVL ADCLLV
0x0313 ADCLLVH ADCLLV
0x0314 ADCHLVL ADCHLV
0x0315 ADCHLVH ADCHLV

b~
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ADC 0 (ADCCRO)
ADCCRO
(0x0300) 7 6 5 4 3 2 1 0
AMDJ[1:0] AUTOPD | INTLV INTEN IRFEN[1:0] ADEN
/ R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 1 0
O
ooU A AD
010
AMD [1:0] AD .
100
110
oU A ADC
AUTOPD N 5 5
10 A A ADC
oU
INTLV N
10
oU ADC
INTEN N
10 ADC
ooU
01U VDDA ADC
IRFEN [1:0] . B
100
110
oU ADC
ADEN AD .
10 ADC
) Paged 145 / 348 )
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ADC 1 (ADCCR1)
(‘(\)2003%?)1 7 6 5 4 1 0
EVSEL][3:0] reserved
/ RIW R
0 0
O
0000U ADRS
00010 RTC
00100 RTC
EVSELO [3:0] 1000? TCAD
1001U TCA2
10100 TCA4
11000 EINTO
U
ADC 2 (ADCCR2)

é)i)ggé)z 7 6 5 4 1 0
reserved LVINTEN

/ R RIW

0 0
U
LVINTEN OEJ
10
) Paged 146 / 348 )
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ADC (ADCCKDIV)
ADCCKDIV
(0x0304) 7 6 5 4 3 2 1 0
Reserved ADCCKDIV[3:0]
/ R R/W
0 0
10
20 ADC CH3.7
30 ADC sample rate= — x
24MHz, ADCCKDIV ~ Ox02A ADC Sample rate: —@—— € X& ¢ Qi n i
0000 : fsysclk
0001 : fsysclk/2
0010 : fsysclk/2?
0011 : fsysclk/2
.~ | ADC U 0100 : fsysclk/2*
ADCCKDIVI3:0] ADC 0101 : fsysclk/2
0110 : fsysclk/2
0111 : fsysclk/2"
1000 : fsysclk/2
1001 : fsysclk/2®
ADC (ADCLV)
ADCLV
(0x0306) 7 6 5 4 3 2 1 0
LVCMP[1:0] LVINTVL LVSEL[4:0]
/ R/W RIW R/W
0 0 0
)
00U
01U ADCLLV > ADC
LVCMP[1:0]
10U ADC > ADCHLV
110 (ADCLLV > ADC ADC > ADCHLV)
ou
LVINTVL
1U  LVSEL
LVINTVL=1 A
00000: AINO
LVSEL [4:0] 00001: AIN1
00010: AIN 2
00011: AIN 3
éééé.
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ADC 0 (ADCSCANO0)
ADCSCANO
(0x0307) 7 6 5 4 3 2 1 0
ADCSCANIJ7:0]
/ R/W
0
U
ADCSCAN [7:0] ADC ADC
ADC 1 (ADCSCAN1)
ADCSCAN1
(0x0308) 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved ADCSCAN][11:8]
/ R R R R R/W
0 0 0 0 0
U
ADCSCAN [11:8] ADC ADC
) Pagedb 148 / 348 )
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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
0
oU
EOCF ADC
1U
oU ADC
ADBF ADC
10 ADC
0U ADC
ADCRDY ADC
1U ADC
0U ADC
BUFOVR
1U ADC
oU
UNLCK
1U
ouU
LVDET
1U ( write 1 clear)
ouU -
ADRS ADC
1U ADC
ADC (ADCCHRDY)
ADCCHRDY
(0x030B) 7 6 5 4 3 2 1 0
reserved CHRDY[4:0]
/ R R
0 0
U
CHRDY [4:0] ADC

>

p~X
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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
0
CHSEL [4:0] ADC
ADC ( ) (ADCDRL)
ADCDRL
(0x0310) 7 6 5 4 3 2 1 0
ADCDRL][7:0]
/ R
0
)
ADCDRL[7:0] | ADC ADC
ADC ( ) (ADCDRH)
ADCDRH
(0x0311) 7 6 5 4 3 2 1 0
reserved ADCDRH][3:0]
/ R R
0 0
ADCDRH]I[3:0] ADC ADC
) Pagedb 150 / 348 )
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NameU SQ7617
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ADCLLV ( ) (ADCLLVL)
ADCLLVL
(0x0312) 7 6 5 4 3 2 1
ADCLLVL[7:0]
/ R/W
0
U
ADCLLVL[7:0] | ADCLLV ADCLLV
ADCLLV ( ) (ADCLLVH)
ADCLLVH
(0x0313) 7 6 5 4 3 2 1
reserved ADCLLVH[3:0]
/ R R/W
0 0
U
ADCLLVH[3:0] | ADCLLV ADCLLV
ADCHLV ( ) (ADCHLVL)
ADCHLVL
(0x0314) 7 6 5 4 3 2 1
ADCHLVL[7:0]
/ R/W
0
ADCHLVL[7:0] | ADCHLV ADCHLV
) Pagedb 151 / 348 )
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ADCHLV ( ) (ADCHLVH)
ADCHLVH
(0X0315) 7 6 5 4 2 1 0
reserved ADCHLVHI[3:0]
/ R R/W
0 0
U
ADCHLVH[3:0] ADCHLV ADCHLV
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Flash Memory

No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
9. Flash (FMC)
Flash (Flash Memory Contorller, FMC) Flash A
U
A (byte)
A (byte)
A (sector erase (masserase)
Flash 3 A 9.1 ) A FMC
To CPU
T TTTTTTTTTTTTTTTT T T T
l 1 I
i |
: Slave CTRL Slave CTRL ), System
i ADR// DATA// RI}’ ADR// DAT@/ CM9/ i
I \ A A Y vy v !
| |
i FCTL :
|
|
: ADRY DATAY CMD, i
I | FCTLINT
! | —
l l
| |
: I

9-1 FLASH
0.1
A (slave) X A
ready lowA . A BUSY A . Flash /
A Flash 1IMHzA FCKDIV Flash A Flash /
(FCKDIV+1) Reset A FCKDIV
A FMC U] 2 Flash (FADDRO,FADDR1) 2
Flash (FDATAO,FDATA1) 2 Flash (FCRO,FCR]) 64KB U
16 i} ) FMC A Flash

0(FCRO)
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A

(page erase)

00XxFFOPROGA_ERRYG

PROGD_ERRSG

DATASZ  00(byte )A (FADDRO,FADDRL}
(FDATAO,FDATAL) A
A A BUSY
U (mass erase)
A

1. flash OXFF (flash 1 0 )HA flash
2. flash
3. Flash , A A 6
9.2 Flash

0x0027 FCKDIV Flash

0x0040 FCRO Flash 0

0x0041 FCR1 Flash 1

0x0042 FADDRO Flash 0

0x0043 FADDR1 Flash 1

0x0044 FDATAO Flash 0

0x0045 FDATA1 Flash 1

9.1 Flash
A
) Pagedb 154 / 348
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

Flash (FCKDIV)
FCKDIV 7 | e | s | 4 | 3 | 2 1 0
FCKDIV[7:0]
/ R/W
OxO0F
10 Flash / A Flash IMHz ; Flash /(FCKDIV +1)
20
Flash 0 (FCRO)
FCRO 7 6 5 | 4 3 2 | 1 | o
reserved reserved DATASZ0[1:0] FCMDI[3:0]
/ R R R/W R/W
0 0 0 0
10 06
20 7
30 ump A FCMD A
http.//www.imqtech.com/tech/technicaldocuments/samplecode
40 A reserve 0
oou Byte
DATASZ [1:0] | Flash
U
FCMDI1:0]
ooU
01U
10U
FCMD [3:0] Flash 110
FCMD[3:2] 00
U A
) Pageb 155 / 348 )
A A A A
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

Flash 1 (FCR1)
FCR1 7 6 5 4 3 1 0
PROGA_| PROGD_
BUSY ERR ERR reserved reserved
/ R R R R/W R
0 0 0 0 0
10
20 A reserve 0
oU
BUSY Flash 10 A Flash
U
ou
PROGA_ERR Flash
1U
oU
PROGD_ERR | Flash
1U
Flash 0 (FADDRO)
FADDRO 7 6 5 4 3 1 0
FADDRJ[7:0]
/ R/W
0
)
FADDR [7:0] Flash  ( 0-7
) Pagedb 156 / 348 )
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NameU SQ7617

VersionU V1.5

Flash 1 (FADDR1)
FADDR1 7 6 5 4 3 2 1 0
FADDR[15:8]
/ R/W
0
0
FADDR [15:8] | Flash ( 8-15 )
Flash 0 (FDATAO)
FDATAO 7 6 5 4 3 2 1 0
FDATA[7:0]
/ R/W
0
O
FDATA [7:0] Flash  ( 0-7
Flash 1 (FDATA1)
FDATAL 7 6 5 4 3 2 1 0
FDATA[15:8]
/ R/W
0
0
FDATA[15:8] | Flash ( 8-15 )
) Pagedb 157 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

10. 10

SQ7617 6 10 ( 3910 ) U
/
P0.0 UART SIQ 12C TCA
PO.1 UART SIQ TCA
P0.0
PO.1
P0.2
P0.2
PortPO P04 6 / 0 SIQ 12C TCA
P0.5
P0.6 P0.4
P05 UART SIQ TCA
P0.6 SIQ TCA
PortP1 P1.7 P1.0 8 / P10 P17 ADC
P2.0 SIQ
P2.0 P2.1 SIQ 12C
P21
P22
PortP2 P24 6 / p2.2 SIQ 12C RTC
P25
P26 P24 P25 SIQ
P2.6 SIO
P30 P31 |
P3.4
P30,P31
PortP3 P34 P37 6 / P3.5 TCA
P3.6 UART TCA
P3.7 UART TCA
P4.0
P4.1
P4.4
P4.5
P4.2 -
P4.3
PortP4 P40 P47 8 /
P4.6
P4.7 TCA
) Pagedb 158 / 348 )
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/
P5.0 ADC
P5.1 ADC . UART TCA
P5.0
P5.1
PortP5 P5.2 5 / P5.2 ADC . UART TCA
P5.3
P5.4
P5.3 ADC . ADC
P5.4
10-1 1/0
/
Key-on Wakeup External Interrupt
P00 | P1.0 | P20 | P3.0 KWI 0 EINTO
PO.1 | P11 | P21 | P31 KWI 1 EINT1
P02 | P12 | P22 KWI 2 EINT2
- P1.3 - P3.6 | P46 KWI 3 EINT3
P04 | P14 | P24 | P34 KWI 4 EINT4
P05 | P15 | P25 | P35 KWI 5 EINT5
P06 | P16 | P26 - - KWI 6 EINT6
- P1.7 - P3.7 | P47 KWI 7 EINT7
P4.0 EINTO
P4.1 EINT1
P4.2 EINT2
P4.3 EINT3
P4.4 EINT4
P4.5 EINTS
10-2 1/0 3
) Pagedb 159 / 348 )
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10.1 10

PxDO

PxDI

PxOE

PxFCT PxFC2

PxPU

PxPD

>
p~X

I/0 . X

A PxDO

b
-

GPIO

Pagech 160 / 348
A A

PxDI

NOPA

p-X




iMQ Technology Inc.

No.U TDDS01-S7617-CN

NameU SQ7617
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10.2 10
3 2 1 0
0x00EO P3DO P2DO P1DO PODO
CH Y 0x00E4 P5DO P4DO
0x00FO0 P3DI | P2DI P1DI PODI
GHOE 0x00F4 P5DI P4DI
0x0100 P30OE | P20OE P10OE POOE
o= 0x0104 P50E P40OE
0x0110 P3PU | P2PU P1PU POPU
GO L 0x0114 P5PU P4PU
0x0120 P3PD | P2PD P1PD POPD
LHOED 0x0124 P5PD P4PD
0x0140 P3FC1 | P2FC1 P1FC1 POFC1
GPIO FC1 0x0144 P5FC1 P4FC1
0x0150 P3FC2 | P2FC2 P1FC2 POFC2
LR 0x0154 P5FC2 P4FC2
10.2.1 PO
PO (PODO)
PODO 7 6 5 4 3 2 1 0
reserved P6 P5 P4 reserved P2 P1 PO
/ R R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
PO (PODI)
PODI 7 6 5 4 3 2 1 0
reserved P6 P5 P4 reserved P2 P1 PO
/ R R R R R R R R
0 0
0600
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PO (POOE)
POOE 7 6 5 4 3 2 1 0
reserved P6 P5 P4 reserved P2 P1 PO
/ R R/W R/W R/W R R/W R/W R/W
0 0 0 0 0 0 0 0
0 )
1 )
PO (POPU)
POPU 7 6 5 4 3 2 1 0
reserved P6 P5 P4 reserved P2 P1 PO
/ R R/W R/W R/W R R/W R/W R/W
0 0 0 0 0 0 0 0
0
16
1
PO (POPD
POPD 7 6 5 4 3 2 1 0
reversed P6 P5 P4 reversed P2 P1 PO
/ R R/W R/W R/W R R/W R/W R/W
0 0 0 0 0 0 0 0
0
1 '16
U PxPUx PxPDx 614 . (x=01)
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PO 13 2 (POFC13 POFC2
POFC1
POFEC2 7 6 5 4 3 2 1 0
reserved P6 P5 P4 reserved P2 P1 PO
/ R R/W R/W R/W R R/W R/W R/W
0 0 0 0 0 0 0 0
POFC1=0,POFC2=( i
POFC1=0,POFC2=] - _ .
TXDO/  |RXDO/TXDO/
TXD2/RXD2/ |RXD2/ TXD2/ TCA2/SAKY
POFC1=1,POFC2=( - TCA6 RXD0/SO1/ | SI1/SCLY/
SIOTCA5 | SOO/TCA4 SDAL/TCA2 TeAL TeAo
POFC1=1,POFC24 -
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10.2.2P1
P1 (P1DO)
P1DO 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ RIW R/W R/W RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
P1 (P1D))
PA1DI 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R R R R R R R R
0 0 0 0 0 0 0 0
6006
P1 (P1OE)
P10E 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ RIW R/W R/W RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0

>

p~X
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P1 (P1PU)
P1PU 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
16
1
P1 (P1PD
P1PD 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
1 106
U PxPUx PxPDx 614 . (x=01)
P1 13 2 (P1FCX P1FC2
P1FC1
P1FC2 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
P1FC1=0,AFC2=0
P1FC1=0,AFC2=1 i
PLFC1=1,PLFC2=0 ;
PLFC1-1,PLFC2=1 |  AINO AIN1 AIN2 AIN3 AIN4 AIN5 AING AIN7
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10.2.3 P2
P2 (P2DO)
P2DO 7 6 5 4 3 2 1 0
reserved P6 P5 P4 reserved P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
P2 P2DI)
P2DI 7 6 5 4 3 2 1 0
reserved P6 P5 P4 reserved P2 P1 PO
/ R R R R R R R R
0 0 0
606
P2 (P20E)
P20E 7 6 5 4 3 2 1 0]
reserved P6 P5 P4 reserved P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0 (
(
P2 (P2PV)
P2PU 7 6 5 4 3 2 1 0
reserved P6 P5 P4 reversed P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
16
1
) Pagedb 166 / 348 )
A A A A

>




iMQ Technology Inc.

No.U TDDS01-S7617-CN

NameU SQ7617
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P2 (P2PD
P2PD 7 6 5 4 3 2 1 0
reserved P6 P5 P4 reserved P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
1 16
U PxPUx PxPDx 614 . (x=01)
P2 13 2 (P2FCH P2FQ)
P2FC1
P2EC 7 6 5 4 3 2 1 0
reserved P6 P5 P4 reserved P2 P1 PO
/ R R/W R/W R/W R R/W R/W R/W
0 0 0 0 0 0 0 0
P2FC1=0,RFC2=0 ) )
P2FC1=0,RFC2=1 - - - - - RTCO
RXD1/TXD1|
_ TXD1/RXD1 SCL1/SCK/ | SDA1/SI1/
P2FC1=1,P2FC2=0 ISOOITCAB /S10/ TCA4/SCKO Ter TeAL TCA0/SO1
TCA5
P2FC1=1,P2FC2=1
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No.U TDDS01-S7617-CN

NameU SQ7617
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10.2.4 P3
P3 (P3DO)
P3DO 7 6 5 4 1 0
P7 P6 P5 P4 P1 PO
/ RIW R/W R/W RIW R/W RIW
0 0 0 0 0 0
0
P3 (P3DJ)
P3DI 7 6 5 4 1 0
P7 P6 P5 P4 P1 PO
/ R R R R R R
0
606
606
P3 (P3OE)
P3OE 7 6 5 4 1 0
P7 P6 P5 P4 P1 PO
/ RIW R/W R/W R/W R/W R/W
0 0 0 0 0 0
0 ( ) )
( ) )
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P3 (P3PU)
P3PU 7 6 5 4 3 1 0
P7 P6 P5 P4 - P1 PO
/ R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0
0
1 i .
"16 "16
P3 (P3PD
P3PD 7 6 5 4 3 1 0
P7 P6 P5 P4 - P1 PO
/ R/W R/W R/W R/W R R/W R/W
0 0 0 0 0 0 0
0
"16 .
1 .
"16
U PxPUx PxPDx 614 . (x=01)
P3 13 2 (P3FC13 P3FQ
P3FC1
P3EC2 7 6 5 4 1 0
P7 P6 P5 P4 P1 PO
/ R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0
P3FC1=0,BFC2=0
P3FC1=0,P3FC2=1
_ _n|TXDO/RXDQRXDO/TXDQ
PBFC1=L,P8FC2=0| " =017 TCAS TCA5 TXD2/RXD2RXD2/TXD2
P3FC1=1,P3FC2=1
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10.2.5 P4
P4 (P4DO)
P4DO 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
P4 (P4D))
P4DI 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R R R R R R R R
0 0 0 0 0 0 0 0
6006
P4 (P4OE)
P40OE 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0 ( )
1 ( )
U P40OE A IC . (HXouT) A
P4OE_P4 O D .
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P4 (P4PU)
P4PU 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
16
1
P4 (P4PD
P4PD 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
1 106
U PxPUx PxPDx 614 . (x=01)
P4 13 2 (P4AFCI3 PAFQ)
P4FC1
PAEC 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
PAFC1=0,RIFC2=0
PAFC1=0,RFC2=1
DVO - -
PAFC1=1,P4FC2=0| SCL1/TCA7SDAL/TCA3
PAFC1=1,PAFC2=1 XOUT XIN LXOUT LXIN
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10.2.6 P5
P5 (P5DO)
P5DO 7 6 5 4 3 2 1 0
reserved | reserved | reserved P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
P5 (P5DI)
P5DI 7 6 5 4 3 2 1 0
reserved | reserved | reserved P4 P3 P2 P1 PO
/ R R R R R R R R
0 0 0 0
606
P5 (P50E)
P50E 7 6 5 4 3 2 1 0
reserved | reserved | reserved P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0 ( )
1 ( )
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P5 (P5PU)
P5PU 7 6 5 4 3 2 1 0
reversed | reversed | reversed P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
'16
1
P5 (P5PD
P5PD 7 6 5 4 3 2 1 0
reserved | reserved | reserved P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
1 16
U PxPUx PxPDx 61dA  (x=01)
P5 1 3 2(P5FCE P5FQ)
P5FC1
PEFEC2 7 6 5 4 3 2 1 0
reserved | reserved | reserved P4 P3 P2 P1 PO
/ R R R R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
P5EC1=0.BFC2=0 - - -
P5SFC1=0,P5FC2=1
PSFC1=1,P5FC2=0 - - - - - TXD1/RXD1| RXD1/TXD1 -
PSFC1=1,PSFC2=1 ] ) ] i AIN8 AINO | AINIO | AINIL
VREF
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11 (MAC)
g

-32

-32

-16 x 16

-32 (unsigned)

-40 (accumulator)

- (operand zeroization)

11.1
MACCRO<MODE> A U
MODE
0000 C=A+B
0001 C=A-B
0010 C=AxB
0100 C=C+A+B
0101 C=C-(A+B)
0110 C=C+AxB
0111 C=C8AXB
1000 C=A/B
11-1
2 (A ,B) (C) . MACA (MACA) MAC B(MACB) 32
U (AXB) AMACA MACB 16 A (MACAO, MACA1, MACBO,
MACB1) | AMACA MACB 32 AMACC (MACC) 40

(MACCR1<CLEARA>, MACCR1<CLEARB>, MACCR1<CLEARCA)

A 0.

(signed) (unsigned) A MACCRO<SIGN > SIGN=0 A
U SIGN=1 A
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

MACC SIGN=0 SIGN=1
OXFF_FFFF_FFFF OX7F_FFFF_FFFF
0x00_0000_0000 0x80_0000_0000
11-2
MACCR1<START> 1 A 0.
(MACCRO<INTEN>=1) A (MACCRI1<INTF>) 1
(SIGN=0) A (Most Significant Bit, MSB) A
(OXFF_FFFF_FFFF +1) (0-1) A (MACCR1<CF>) 1 A
(SIGN=1) A (OX7F_FFFF_FFFF + Ox7F_FFFF_FFFF)
(0x80_0000_0000 + 0x80_0000_0000)A (MACCR1<OF>) 1 A
(saturation mode) (underflow) A MACC
(MACCRO<SAT>=0) A A MACC U (MACCRO<SAT>=1) A
A MACC

A

1.CoOAOB

00_1234_5678 8 FFFF_FFF® 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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MAC

;
/
;
= MACA
= MACB
MACC
= MACA
O(MACCRO)  <SIGN> . <SAT> _ MAC 1(MACCR1)<CF> <OF>
A
3UC=A/B
MACA MACB MACC MACA
() () () () PIVERR
44B1_7E22 0000_0045 00_0OFE_DCBA | 0000_0000 0
0000_1234 0000_5678 00 0000 0000 | 0000 1234 0
FEDC_BA98 0123 4567 00_0000_0OEO 0000_0078 0
0000_0000 FFFF 1234 00 0000 0000 | 0000_0000 0
44B1_TE22 0000_0000 00 0000 0000 | 44B1 7E22 1
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11.2

p>

0x0870 MACCRO | MAC 0

0x0871 MACCR1 | MAC

0x0872

OXJ873

0x0874 MACAO | MAC A 0[7:0]

0X0875 MACAL1 | MAC A 1[15:8]

0x0876 MACA2 | MAC A 2 [23:16]

0x0877 MACA3 MAC A 3[31:24]

0x0878 MACBO | MACB 0[7:0]

0x0879 MACB1 | MACB 1[15:8]

0X087A MACB2 | MACB 2[23:16]

0x087B MACB3 | MACB 3[31:24]

0x087C MACCO | MACC 0[7:0]

0x087D MACC1 | MACC 1[15:8]

OX087E MACC2 | MACC 2[23:16]

0X087F MACC3 | MACC 3[31:24]

0x0880 MACC4 | MACC 4[39:32]
11-3
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MAC 0(MACCRO0)
MACCRO 7 6 5 4 3 2 1 0
MODE[3:0] reserved SIGN SAT INTEN
/ RIW R R/W R/W R/W
0 0 0 0 0

U A reserve 0
0000:C=A+B
0001:C=A-B
0010:C=AxB
0011 :
0100:C=C+A+B

MODE[3:0]
0101:C=C-(A+B)
0110:C=C+AxB
0111:C=CoAxB
1000:C=A/B,A=A%B
oU

SIGN /
10
o0

SAT
10
oU

INTEN N
10
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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/IW R/W
0 0 0 0 0 0 0 0
U A reserve 0
ou
DIVERR v
616 0A 606
ou
INTE 1U (Interrupt pending)
1 0A 606
10
10
ou
CLEARC MACC 10 A
0
oU
CLEARB MACB 10 A
0
oU
CLEARA MACA 10 A
0
oU
START 10 MAC | A
0
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MAC A 0 (MACA0)
MACAO 7 6 5 4 3 2 1 0
MACA[7:0]
/ R/W
0
MACA[7:0] MAC A [7:0]
MACAO 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 A A 611.3 MAC o0
MAC B 0 (MACBO)
MACBO 7 6 5 4 3 2 1 0
MACBJ[7:0]
/ RIW
0
MACB[7:0] MAC B [7:0]
MACBO MAC B 01[7:0]
MACB1 MAC B 1[15:8]
MACB2 MAC B 2 [23:16]
MACB3 MAC B 3[31:24]
MAC B 32 A A 611.3 MAC ¢
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MAC C 0 (MACCO)
MACCO 7 6 5 4 3 2 1 0
MACCI7:0]
/ R/W
0
MACCI7:0] MAC C [7:0]
MACCO 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 A A 611.3 MAC ¢
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12 (PNI)
12.1
(Peripheral Network Inter-Connect ,PNIC) A
10
A [o) _ PNIC
A A
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12.2 PNIC

xternal crytstal
input/output ,
Agalog functiop

RTGDVO

JART SIO 12C

1U A

2U PxFC1, PxFC2

>
p~X

¢

Use EINTCRINTSEE

PxFC1=0,PxF@=0
Default Value

PxFQ=0,PxFQ=0

To select input pin

Use KWUSR

To select input pin

PxFQ=1PxFQ=1

Default Value
PxFQ=0,PxFQ=0
Default Value
Set

Set
PXFQ=0,PxFQ=1

Use FSELHR Use PCSELR
to select to

Set

peripheral select GPIO

PxFQ=1,PxF@=0

12-1 PNIC
FSELR
A ~10.21/0
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No.U TDDS01-S7617-CN

VersionU V1.5

NameU SQ7617

12.3 PNIC
A FSELR PCSELR PxFC1 PxFC2
6 (FSELRO FSELR5§ PxL PxH
FSELRx A x port A FSELRx
FSELRx[6:4] FSELRx[2:0],
U] PO.7 A FSELRO [6:4]; P0.0A
FSELRO[2:0]
FSELR FSELRX[6:4] FSELRx[2:0]
FSELRO PO[7:4] PO[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]
12-1 FSELR
FSELRx[2:0] PxL (Px[0] Px[1] Px[2] Px[3])
FSELRXx[6:4] PxH (Px[4] Px[5] Px[6] Px[7])
0b000 UART, 12C, TCA
0Ob001 UART, 12C, TCA
0b010 12C, SIO
0Ob011 UART, 12C, TCA
0b100 12C, TCA
Ob101 TCA
12-2 FSELR
PCSELRO PCSELRA 6 PCSELR
A ) UARTO P0.Q P3.6 PO.1 P3.7 4 i}
FSELR[2:0]=000b A PCSELRO[1:0] 2 6 b0 0 UARTO P0.0 PCSELRO[1:0]
26 b1 P3.6 PCSELR
7:6 5:4 3.2 1:0
PCSELRO reserved UART?2 UART1 UARTO
PCSELR 1 reserved reserved 12C1 -
PCSELR reserved reserved SIoL SIQ0
PCSELR reserved reserved reserved reserved
PCSELR TCA3 TCA2 TCAl TCAO
PCSELRK® TCA7 TCA6 TCA5 TCA4
12-3 PCSELR
) Pagedb 184 / 348 )
3 A A A A
A

>




iMQ Technology Inc.

No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

4 A (PXFC1=0, PxFC2=G I0A
PxOH ) : ( PxFC1=0, PxFC2=p A
/ PxFC A  PxOE
PXFC1=0, PYrC2=0 | GPIO
PXFCL=0, PXrC2=1 U RTC, DVO

PXFC1=1, P C2=0

U UART, SIO, 12C, TCA

PXFC1=1, PFC2=1

/ ’

1: PXFC1.PxFC2 (0~5)

2: A IO (PXFC1=0PxFC2=0A
PxOK )
3: PxFC1, PxFC2 010 110 6
12-4

0x016C PCSELRO 0
0x016D PCSELR1 1
0x016E PCSELR2 2
Ox016F PCSELR3 3
0x0170 PCSELR4 4
0x0171 PCSELRS 5
0x0190 EINTCRO 0
0x0191 EINTCR1 1
0x0192 EINTCR2 2
0x0193 EINTCR3 3
0x0194 EINTCR4 4
0x0195 EINTCR5 5
0x0196 EINTCR6 6
0x0197 EINTCR7 7
0x018C KWUSRO KW

0x018D KWUSR1 KW

12-5PNIC
PNIC A
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O(PCSELRO)
PCSELRO 7 6 5 4 3 2 1 0
reserved UART2[1:0] UART1[1:0] UARTO[1:0]
/ R R/W R/W R/W
0 0 0 0
)
TXDO RXDO FSELRX) PCSELR PxFC
o o POFC11:0] = b1l
PO.1 P0.0 FSELRO[2:0]= b000 PCSELRO[1:0]= b0O POFC2]1:0] = b0O
Al o POFC11:0] = b1l
P0.0 PO.1 FSELRO[2:0]= b001 PCSELRO[1:0]= b00O POFC2[1:0] = b00
A= Al— P3FC17:6] =bl1l
P3.7 P3.6 FSELRS3[6:4]= b000 PCSELRO[1:0]= b01 P3EC2[7:6] = b0O
A= A1 P3FC17:6] =bl1l
P3.6 P3.7 FSELR3[6:4]= b001 PCSELRO[1:0]= b01 P3FC2[7:6] = b0
TXD1 RXD1 FSELRX) PCSELR PxFC
o o P2FC16:5] = b1l
P2.6 P2.5 FSELR2[6:4]= b000 PCSELROI[3:2]= b00 P2FC2[6:5] = b0O
1 o P2FC16:5] = b1l
P25 P2.6 FSELR2[6:4]= b001 PCSELRO[3:2]= b00 P2FC2[6:5] = b0O
o o P5FC12:1] = b1l
P5.2 P5.1 FSELR5[2:0]= b000 PCSELRO[3:2]= b01 PSFC2[2:1] = b00
o o PSFC12:1] = b1l
P5.1 P5.2 FSELR5[2:0]= b001 PCSELRO[3:2]= b01 PSEC2[2:1] = b00
TXD2 RXD2 FSELRX) PCSELR PxFC
o o POFCI5:4] = b1l
P0.5 P0.4 FSELROQ[6:4]= bO00 PCSELRO[5:4]= b00 POFC2[5:4] = b00
A= A POFC15:4] =b11
P0.4 P0.5 FSELRO[6:4]= b001 PCSELRO[5:4]= b00 POFC2[5:4] = b0
Al— e P3FC11:0] =b11
P3.1 P3.0 FSELR3[2:0]= b000 PCSELRO[5:4]= b01 P3FC2[1:0] = b0O
1= - P3FC11:0] =b11
P3.0 P3.1 FSELR3[2:0]= b001 PCSELRO[5:4]= b01 P3FC2[1:0] = b0O
U FSELRx A UART FSELRx
A IDE  Code Generation Tool
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>

40 iMQ i87-1DE - [Pin Configuration tool]

EI File  View Project Sefttings Tool Help
=l & 3 &

FileView 1 4

Pin Configuration tool [

[=- new.pmt
--Sn:n.lrr:e Files _ D
- Header Files

. Object Files

Library Files

- LCF File

--Del::uug File

- Code Generation Tool

W Din configuration

12-2 CoDE GENERATIONTOOL
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1(PCSELR1)
PCSELR1 7 \ 6 5 \ 4 3 1 0
reserved reserved 12C1[1:0] reserved
/ R R R/W R
0 0 0 0
U
SDAL Scu FSELRX) PCSELR PxFC
POFC10] =b1l
A o POFCI2] =bl
POO P02 FSELRO[2:0]= b011 PCSELRBH:2]= b00 POFC[0] = b0
POFC[2] = b0
o o P2FC12:1] =b11
P2.1 P2.2 FSELR[2:0]= b000 PCSELRH:2]= b01 P2FC2[2:1] = b0O
1 . P4AFC17:6] = b1l
P4.6 P4.7 FSELR[6:4]= b011 PCSELRH:2]=b10 PAFC2[7:6] = b0O
POFC10] =b1l
T — POFC12] =b1l
POO P02 FSELRO[2:0]= b011 PCSELRH:2]= b00 POFC[0] = b0
POFQ[2] = b0
U FSELRx A 12C FSELRX
A IDE Code Generation Tool
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2(PCSELR2)
PCSELR2 7 \ 6 5 \ 3 2 1 0
reserved reserved SIOL[1:0] SIQ0[1:0]
/ R R R/W R/W
0 0 0 0
0
SD SO0 CLKD FSELRX) PCSELR PxFC
Al 1 POFC16:4] =b111
P05 | PO0.4 P0.6 FSELRO[6:4]= B10 PCSELR{1:0]= b00 POFC2[64] = b00O
o . P2FC16:4] =b111
pP2.5 P2.6 P2.4 FSELR[6:4]= b010 PCSELR[1:0]= b01 P2FC2[6-4] = b00O
SD 00 CLKD FSELRX) PCSELR PxFC
1 e POFC12:0] = b111
P0.0 | PO.1 P0.2 FSELRO[2:0]= B10 PCSELR{3:2]= b00 POFG2P:0] = 000
o a P2FC12:0] =b111
P21 | P20 P2.2 FSELR[2:0]= b010 PCSELR[3:2]= b01 P2FC2[20] = b0OD
U FSELRx A SIO FSELRx
A IDE Code Generation Tool
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4(PCSELR4)
PCSELR4 7 | e 5 | 4 3 2 1 0
TCA3[1:0] TCAZ2[1:0] TCA1[1:0] TCAOQ[1:0]
/ RIW R/W R/W RIW
0 0 0 0
O
TCAO FSELRK) PCSELR PxFC
— - POFC10] = b1
P0.0 FSELR@:0]= b101 PCSELR1:0]= b00 POFC2D] = b0
__ - P2FC10] = b1
P2.0 FSELR[2:0]= b101 PCSELR1:0]= b01 P2FC2[0] = bO
TCAL FSELRK) PCSELR PxFC
— L POFCT0] = b1
PO.1 FSELRQ:0]= b101 PCSELR3:2]= b00 POFC2D] = b0
__ . P2FCI1] =b1
P2.1 FSELR[2:0]= b101 PCSELR3:2]= b01 P2FC2[1] = b0
TCA2 FSELRK) PCSELR PxFC
— T POFCT2] = b1
P0.2 FSELR®:0]= b101 PCSELR5:4]= b00 POFC2P] = b0
— - P2FC12] =b1
P2.2 FSELR[2:0]= b101 PCSELR5:4]= b01 P2FC2P2] = b0
TCA3 FSELRX) PCSELR PxFC
- L P3FC16] = bl
P3.6 FSELR[6:4]= b101 PCSEL&7:6]= b00 P3FC2[6] = b0
— L P4FC16] = b1
P4.6 FSELR[6:4]= b101 PCSELR7:6]= b01 PAFC2[6] = b0
P51 __ . PSFCI1] =b1
(i) FSELR[2:0]= b101 PCSELR7:6]= b10 PSFC2[1] = b0
P5.2 o 1 P5SFC12] =b1
(OUT) FSELRB[2:0]= b101 PCSELR7:6]= b10 PSFC2[2] = b0
U FSELRx A TCA FSELRx
A IDE  Code Generation Tool
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5(PCSELRS5)
PCSELR5 |7 6 5 4 3 1 0
TCA7[1:0] TCA6[1:0] TCAS5[1:0] TCA4[1:0]
/ RIW RIW RIW RIW
0 0 0 0
5
TCA FSELRK) PCSELR PXFC
— - POFCT4] = bl
P0.4 FSELRG:4]= b101 PCSEL&1:0]= b00 POFC2] = b0
— — P2FCT4] = bl
P2.4 FSELR[6:4]= b101 PCSEL&1:0]= b01 P2FC2[4] = b
TCAS ESELRX) PCSELR PxFC
— __ POFCI5] = b1l
P0.5 FSELRG:4]= b101 PCSELR3:2]= b00 POFC2B] = b0
— __ P2FC15] = bl
P2.5 FSELR[6:4]= b101 PCSELR3:2]= b01 P2EC2[5] = b0
— __ P3FCI5] = bl
P3.5 FSELR[6:4]= b101 PCSELR3:2]=b10 P3FC25] = b0
TCAG FSELRX) PCSELR PXFC
— __ POFCI6] = b1l
P0.6 FSELRG:4]= b101 PCSELR5:4]= b00 POFC2F] = b0
— __ P2FC16] = bl
P2.6 FSELR[6:4]= b101 PCSELR5:4]= b01 P2EC2[6] = bO
TCA7 FSELRK) PCSELR PxFC
—— o P3FCY7] =bl
P3.7 FSELR[6:4]= b101 PCSELR7:6]= b00 PBEC2[7] = b0
— __ P4FC17] =bl
P4.7 FSELR[6:4]= b101 PCSELR7:6]= b01 PAEC2[7] = bO
U FSELRx A TCA FSELRXx
A IDE Code Generation Tool
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NameU SQ7617
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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
0
EINT7 EINT6 EINTS EINT4 EINT3 EINT2 EINTL EINTO
EINTCRx
[INTSEL]| EINTCR | EINTCR | EINTCR | EINTCR | EINTCR | EINTCR | EINTCR | EINTCR
[INTSEL | [INTSE] | [INTSEL | [INTSE] | [INTSEL | [INTSEL | [INTSEL | [INTSEL
000 P37 P0.6 PO.5 PO.4 P3.6 PO.2 PO.1 P0.0
INTSEL[2:0] 001 P17 P1.6 P1.5 P14 P1.3 P12 P1.1 P1.0
010 P47 P2.6 P2.5 P2.4 P4.6 P2.2 P2.1 P2.0
011 P35 P3.4 - - P3.1 P3.0
100 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
A ouU (L)
INTLVL
1U H)
ooU
010
INTES[1:0]
10U
110
00U fsysclk
010 fsysclk / 4
INTINC[1:0]
10U fsysclk / 8
110 fsysclk / 16
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KW 0(KWUSRO)
KWUSR 6 4 3 2 1 0
KWU3 KWU2 KWU1 KWUO
/ RIW RIW RIW RIW
0 0 0
5
KWU3 KWU2 KWU1 KWUO
KWUSR[7:6] | KWUSR[5:4] | KWUSR[3:2] | KWUSR[1:0]
00 | P3.6 P0.2 PO.1 P0.0
01 |P13 P1.2 P1.1 P1.0
10 | P4.6 P2.2 P2.1 P2.0
11 |- - P3.1 P3.0
KW 1(KWUSR1)
KWUSR 7 6 5 4 3 2 1 0
KWU7 KWU6 KWUS5 KWU4
/ RIW RIW RIW RIW
0 0 0
5
KWU7 KWU6 KWUS KWU4
KWUSR[7:6] | KWUSR[5:4] | KWUSR[3:2] | KWUSR[1:0]
00 | P3.7 P0.6 P0.5 P0.4
01 | P17 P1.6 P1.5 P1.4
10 | P4.7 P2.6 P2.5 P2.4
11 |- - P3.5 P3.4
] Pagech193 / 348 )
A A A A

p>




iMQ Technology Inc.

No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

12.4 PNIC
PNIC A e} 110 A
Function
UART | | uarT || uaR® || sia || oo || eer || Tem || Tom || Tem || TSR || TS
I I
! , '
FSELR FSELR FSELR FSELB
POL (FC1) P2L (FC1) P3L (FC1) PSL (FC1)
Peripheral to I/ O View
POL P2L
[ I||
-
PCSELR PCSELR| + PCSEL®R| ; PCSELR PCSELR *
[3:2] [3:2] [1:0] [3:2] [5:4]
! ! ] ! !
12C1 sia TCAO TCAL TCA2
I/ O to Peripheral View
12-2 PNIC
GPIO(  Px[3:0] Px[7:4]A PxL PxH 1 A (FSELR)
U FSELRx[2:0]  Px[3:0] A FSELRXx[6:4] Px[7:4] UART +
I2C UART + Timer ) A I/IOA
FSELRO[2:0]=0008\ POL UARTO TCA2 A TCA2 A P0.2 I/0
( 110 A PxFC1=0A PxFC2=(Q
A (e} A 12.2 APOL P2L
SIOIA (PCSELRx) POL P2L SIO 10,
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13.

CPU

—»=Waichdog timer interrupt request|

—*=Waichdog timer reset signal

13.1 (WDT)
A CPU A
A .
0 A
U Sleep A WDT INT/WDT RST
13.1.1
218/fsysclk or 21%/flclk = 8-bit up counter
22fsysclk or 213/flclk *ﬂ% Source dock | 1 | 2 | 3 | 4 | 5 | 5 | 7 | g | Overtow Interru%’[ t
2%ffsysclk or 2'/flclk  —p-| = requestirese
2%fsysclk or 2Y7/flclk _g| @ E:?gu?tl control
A
42
[/_ B
] 4 k. Y
CPU/peripheral Clear time control circuit
circuits reset
Disable
control circuit
]
Dizable code Claa code
(DB 1) (Ix4E)
Control code _ < ZER
decoder g o [e
EAERERS 3 F
z1zH 5 e
woeNT | [ woebr | [ woetR | | wost |
13-1
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13.1.2
WDCTRA WDCDRA
WDCNT WDST
A
0x0028 WDCTR
0x0029 WDCDR
0x002A WDCNT
0x002B WDST

>
p~X
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(WDCTR)
WDCTR 7 6 5 4 3 2 1 0
- - WDTEN WDTWI[1:0] WDTT[1:0] WDTOUT
/ R R/W R/W R/W R/W
1 0 1 0 0 1 1 0
/ 0:
WDTEN
00: 8 A 8
01: 8 1/4 A
1/4 A 8
8 .
WDTW[1:0] 10: 8 1/2 A
1/2 A 8
11: 8 3/4 A
3/4 A 8
TBTCR<DV9CK>=0 TBTCR<DVOCK>=1| ( )
WDTT[L:0] 8 00: | 2%8/fsysclk 21 /flclk 213/flclk
01: | 2%/fsysclk 2%53/flclk 213/flclk
10: | 2%/fsysclk 235/flclk 235/flclk
11: | 2%4/fsysclk 217 [flclk 217/flclk
8 0:
WDTOUT
10 fsysclk [HZ]A ficlk (Hz)

20 WDCTR<WDTEN> 6 1 6

A WDCTR<WDTEN> "0" (0xB1)
WDCTR<WDTWA WDCTR<WDTT> WDCTR<WDTOUT>
30 WDCTR 7 6 61&06
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(WDCDR)
WDCDR 7 6 5 4 3 2 1 0
WDTCR[7:0]
/ W
0
OX4E:; A
0xB1: A WDCTR<WDTEN> 6 0 &
WDTCR][7:0]
8
8 (WDCNT)
WDCNT 7 6 5 4 3 2 1 0
WDCNTI[7:0]
/ R
0
WDCNTI[7:0] 8 8
(WDST)
WDST 7 6 5 4 3 2 1 0
- - - - - WINTST2 | WINTST1| WDTST
/ R R R R R R
0 1 0 1 1 0 0 1
0:
WINTST2 A 8
2
0:
WINTST1 A
1
8
0:
WDTST
1:
10 WDST WDST<WINTSTZ2> WDST<WINTST1> 0"
20 WDST 7 3
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
13.1.2.1 /
WDCTR<WDTEN> 6 1 6 As
A WDCTR<WDTEN> "1t
A WDCTR<WDTEN> "0"  OxB1 WDCDR
A 8 "o"
U WDCTR<WDTEN> 6 1 6 A 0xB1 WDCDR 8 A
A
A WDCTR<WDTEN> "1" | WDCDR

|
Watchdog timer source clock |J|—|—d—|— 2 O L

| q

&bit up counter value _ 00H K 01H X FFH W ooH
X I
|
|
|

WDCTR<WDTEN=>

Overflow time >

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

Interrupt request signal | , |_|
|
- 1 clock (max.) — |
|
|

13-2 WDCTR<WDTEN>

Us WDCTR<WDTEN> . A8 WDCTR<WDTEN> 616
A N 8 A
13.1.2.2 8
WDCTR<WDTW> 8
WDCTR<WDTW> "00" A 8 A 8
WDCTR<WDTW> "00" A 8
A
A ) 8 A
WDCTR<WDTOUT> A
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5

8-bit up counter value FERXGIROTFX = = = SFEa0HX = = = TFAXgaX = = = BFGIRX = = = FEaimK
I

| |

When WDCTR<WDTW= is "OO"I-—- t Clear time — t |
| | |

g | I | .

When WDCTR<WDTW> is “01” | Outside the clear time > T Clear time T >|
| | |

When WDCTR<WDTW> is “10” |«———— Outside the clear time > 1 < Clear time ————>
| | |

: >|<— Clear time =|

I

When WDCTR<WDTW= is “11" |- - Outside the clear time
I I

13-3 WDCTR<WDTW> 8

13.1.2.3 8
WDCTR<WDTT> 8
8 A WDCTR<WDTOUT> A
A A
( ) I ) A A I
( ) 8 I ( )
A A 8
WDTT , HIRC/ PLL/HTAL
TBTCRBVICK> =0 TBTCRBVICK> =1 LIRC/LXTAL
00 10.92ms 62.5ms 62.5ms
01 43.70 ms 250ms 250ms
10 174.76ms 1s 1s
11 699.06ms 4s 4s
13-1 ( FsyYsCLk 24MHZz; FLCLK= 32.768KHz )
;8 WDCTR<WDTEN> X A8 WDCTR<WDTEN> 6106
A 8 A
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VersionU V1.5

iMQ Technology Inc.

No.U TDD1-S7617-CN NameU SQ7617

13.1.24 8
WDCTR<WDTOUT> 8
(WDCTR<WDTOUT> "0")

@
WDCTR<WDTOUT> "0" A8

IMF A

¢

b
~
LY
>

U
RETN

(WDCTR<WDTOUT> "1")

(b)
WDCTR<WDTOUT> "1" A 8

13.1.2.5
WDCDR
WDCDR Ox4EA 8 60"
WDCTR<WDTEN> "0" A WDCDR 0xB1A
8 A 8
8
A
A CPU
13.1.2.6 8
WDCNT 8 X 8
A
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

13.1.2.7
WDST
A WDST<WDTST> "1 A WDST<WDTST> 606
A WDST<WINTST2> "1
A WDST<WINTST1> "1
WDST<WINTST2> WDST<WINTST14
WDST A WDST<WINTST2> WDST<WINTST1> "0" WDST<WINTST2> WDST<WINTST1>
616 WDST A WDST<WINTST2> WDST<WINTST1> 6 16
606
8-bit up counter value FEGORNTIE = = = FENGHY = = = TENGOHX = = = BENGE = = = FER(Gar)eiEX
I I I
When WDCTR<WDTW= is “10" |[——— Outside the:clear time —’h-|47 C|ealr time ———]|
| | |
Writing of 4EH (clear code) M : : :
I I I
Reading of WDST I 1 | M
Interrupt requesk signal generatdd by cidaring | Intarrupt reqylest signal generatad by the
tha B-bit up couhter outside the dear tira | ovarflow of fhe B-bitup counter
Watchdog timer interrupt request signal K | N{ | | [ F
& I \ I I ( k
WDST<WINTST1> | \
WDST<WINTST2>
13-4
) Pagedb 202 / 348 )
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

>

p~X
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A A

13.2 (DVOB)
13.2.1
Selector
fsysclk/2*2 or flclk/2°
fsysclk/2 or ficlk/2*
fsysclk/2' or flclk/2® DVO pin
fsysclk/2°
13-5
13.2.2
DVOCR
(DVOCR, 0x002F)
DVOCR 7 6 5 4 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
1
HIRC/ PLL/HXTAL
LIRC/LXTAL
TBTCRBVICK>=0 TBTCRBVICK>=1
DVOCK][1:0] 00: fsysclk/2 12 flclk/25 flclk/25
: [Hz] 01: fsysclk/2 1t flclk/24 flclk/24
10: fsysclk/2 10 flclk/23 flclk/23
11: fsysclk/2°
10 fstsclid [HZ]A flclkA [Hz]
20 /| ) A DVOCR<DVOEN> @g DVOCR<DVOCK>
30 A TBTCR<DVYICK>dldd DVO flclk  fsysclk
40 DVOCR 3 o

p-X
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

13.2.3
DVOCR<DVOCK> i
DVOCR<DVOEN> 6 1 6 A DVOCR<DVOCK> DVOB
DVOCR<DVOEN> 6 0 6 A DVOB X
/ ( ) A DVOCR<DVOEN> 6 0A6 DVOB
DVOCR<DVOEN> A
A DVOCR<DVOEN> 6 1 A DVOCR<DVOCK>
I ( ) A DVOCR<DVOEN> 6 A6
DVOCR<DVOCK>
DVOCR <DVOEMN> I_
1 1
DVO output | | | | | | | | | | | ||
Divider output timing chart
13-6
( ) A fsysclk flclk A
[Hz]
TBTCRBVICK> =0 TBTCR<DVOCK> = 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
13-2
( : fsysclk=24MHz, flclk=32.768kHz)
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

TBT
13.3.1
fsysclk/2® or flclk/2?®
fsyscIkIZz or fIcIkIZZ ) —
fsysclk/2® or flclk/2
fsysclki2?” or ficlk/2?° }: };j Source dlock | Falling edge
‘ S % detector
10 | 3 ) B
fsysclk/2™ or flclk/2 p
fsysclk/2® e
k
3T
THTCR TBTEN
I TBTCR I INTTBT
Interrupt request
13-7
§ Pagedb 205 / 348
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

13.3.2
TBTCR
(TBTCR, OX002E)
TBTCR 7 6 5 4 3 2 1 0
- - DVICK | TBTEN TBTCK][3:0]
/ R R RIW RIW RIW
0 0 0 0 0 0 0 0
9 0: fsysclk/2
DVaCK 1: ficlk
/ 0:
TBTEN
1
A , A
reTcKk | HIRCPLL/HXTAL
TBTCR<DVICK>=( TBTCR<DVICK>=1 | LIRC/LXTAL
(SCKSRC=0x02)
0000: fsysclk230 ficlk/ 223 flclk/ 223
0001: fsysclk229 ficlk/ 222 flclk/ 222
0010: fsysclk228 ficlk/ 221 flclk/ 221
0011: fsysclk2/ ficlk/ 220 flclk/ 220
0100: fsysclk226 ficlk/ 219 ficlk/ 219
0101: fsysclk222 ficlk/ 218 flclk/ 218
TBTCK[3:0] 0110: fsysclk224 ficlk/ 217 ficlk/ 217
‘Hz 0111: fsysclk223 ficlk/ 216 flclk/ 216
1000: fsysclk222 flclk/2 1° flclk/2 13
1001: fsysclk 220 ficlk/213 flclk/2 13
1010: fsysclk 215 ficlk/ 28
1011: fsysclk 213 ficlk/ 26
1100: fsysclk 212 ficlk/2
1101: fsysclk 211 ficlk/24
1110: fsysclk 210 flclk/23
1111: fsysclk 28
10 fsysclié [HZ]A flclkA [Hz]
20 A TBTCR<TBTEN> 6 AGTBTCR<TBTCK>
30 TBTCR<TBTEN>6 0 A TBTCR<TBTCK>
40 ( ) A TBTCR<DVICK>J H6 flclk  fsyscik
50TBTCR 7 4 600
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

13.3.3

TBTCR<TBTCK>

A INTTBT

TBTCR<TBTEN>6 1 A

TBTCR<TBTEN> A

¢

TBTCR<TBTEN>06 1 6

Source clock

TBTCR<TBTEN=>

INTTBT interrupt

TBTCR<TBTCK> A

TBTCR <TBTEN>06 0 6

TBTCR<TBTEN>6 0 0

INTTBT
A TBTCR<TBTCK>

A

S0 N I N R B

A

] |

request - >
' Interrupt period '
Time base timer enable
13-8
( ) A fsysclk flclk A
TBTCR<TBTEN> 0606
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

[Hz]
TBTCK HIRC/ PLL/HXTAL LIRC/LXTAL
TBTCRBVICK> =0 TBTCRBVICK> =1 (SCKSRC=0x02)
0000 0.0224 0.0039 0.0039
0001 0.0447 0.0078 0.0078
0010 0.0894 0.0156 0.0156
0011 0.1788 0.0313 0.0313
0100 0.3576 0.0625 0.0625
0101 0.7153 0.125 0.125
0110 1.431 0.25 0.25
0111 2.861 0.5 0.5
1000 5.722 1 1
1001 22.89 4 4
1010 732.42 128 reserved
1011 2930 512 reserved
1100 5859 1024 reserved
1101 11719 2048 reserved
1110 23438 4096 reserved
1111 93750 reserved reserved
13-3 ( :FSYSCLK24.0MHz FLCLK=32.768KHZ)
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

13.4 (RTC)

CLKSE[1:0]

RTCCLK
LXTALS8 + 4096 SEC CLK RTCSEC
Y

OFFSET5:0] —» — ik
su;ﬁ ]4, Calibration 60

Calculation

MODE —»

+60

13-9 RTC
134.1
SQ7617 (RTCA (RTC) U
- A
- (Binary Coded Decimal, BCD)
- 4 ppm
13.4.2 RTC
(RTC) A (RTC)
(RTCSEC) RTC (RTCMIN) RTC (RTCHR) RTC
(RTCWDAY) RTC (RTCMTH) RTC (RTCYEAR
A RTCCRO<WREN>#L . RTC
1 RTC (RTCCRO<RTCEN>#) (WREN=0)
RTC ARTC
A
) Pagedb 209 / 348
5 A A A
A

>

H12—»
HR CLK_ RTCHR

RTCDAY
+ Days
per month

+ Days
per year

RTCMONTH

RTCYEAR

URTC
(RTCDAY) RTC
X RTC
(RTCCRO<RTCEN>=0) WREN

¢
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iMQ Technology Inc.
No.U TDD1-S7617-CN

NameU SQ7617

VersionU V1.5

>

p~X

Pageth210 / 348
A A

RTC 32kHz (LXTAL) (APB) A (CLKSEL)
ARTC U
CLKSEL | RTCCLK SECCLK
00 LXTAL/8 LXTAL / 32768
others
13-4RTC
RTC A RTC RTCCRO<CLKOEN> 1 A
RTC RTCCRO<CLKOSEL>
CLKOSEL
RTCCLK -
» + 1024 >
SECCLK \ RTC Clock Output
—> Lt
CLKOEN— /
MINCLK -
13-10 RTC
RTC A RTC RTCCRO<RTCEN>1 RTC RTC 0
ARTC A RTC . RTC ARTC A <WREN>
ol A RTCEN 0 A RTC (SWREN>=1) RTC A
A <WREN> 0 1 A <WRENIE>
1
ARTC (RTCALMIN), RTC (RTCALHR), RTC (RTCALDAY),
RTC (RTCALWDAYA (bypass)
(MINBYP, HRBYP, DAYBYP, WDAYBPY) A (AIF)
A (<ALIE>) A
10 KW| RTC LVD A CLKCR1<HIRCEN>=1
20 RTC A NOP A D.
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

13.4.2.1 RTC
A A RTC SIGN OFFSET
A <SIGN>=0 A RTCCLKR <SIGN>=1 A
RTCCLK
MODE A <MODE>=0 A U <MODE>=1
MODE SIGN OFFSET| PPM
0 0 1 4.069
0 1 1 -4.069
1 0 1 4,340
1 1 1 -4.340
13-5RTC
3 (4096*60) RTCCLEK i ‘(4096*(3(‘)) RTCCLK i ‘(4096*66) RTCCLK j (4096*60) RTCCLiK J
sio0 | H L H . H |
OFFSEX0 \ 3 : % i : \ 1 Seconds Output
} [(4096*60)+1] RTCCLK J ; [(4096*60)+1] RTCCLK: : [(4096*60)+1] RTCCLK i
SIGN=0 i H i i H i
OFFSEF1 } } : } 1 Seconds Output
} [(4096*60)-1] RTCCL& [(4096*60)-1] RTCCLE [(4096*60)-1] RTCCL}{ [(4096*60)-1]RTCCL5 [(4096*60)-1] Rchud
SIGN=1 ﬂ ﬂ ﬂ ﬂ
OFFSEFL Seconds Output
13-11 RTC MODE=0
10 A 4ppm (—— RT@LK) A 0~60A 60 60 OFFSET
RTCOFST<OFFSET> .
) Pagedb211 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

>

13.4.2.2 RTC
RTC A (RTCTMRCR)
TMRSEL
CLKSEL=00 (LXTAL/8)
00 RTCCLK 244 us
01 RTCCLK / 64 15.6 ms
10 RTCCLK / 4096 1 sec
11 MINCLK 1 min
13-6
(<CLKSEL>) A (nano-second) . RTC
(<TMREN>) 1 RTC A A (KTMRST>)
A <TMRST>=l A <TMRST>=0 RTC
A A 0 A (<TOF>)
1A A (<TOIE>) A A
0
(<CONT>) (<CONT>=0) A
A U A (STMREN>=0A
(<TMREN>=1) (<CONT>=1) A A 0A
A (<KTMRST>=8 A
13.4.2.3
RTC U
1. <\WREN> <WREN> 0 1 A <WREN> (SWRENF>) 1A <WREN>
A
2. . RTC A A (<ALF>) 1A
A (<ALIE>) A
3. A RTC A (<SECF>) 1A (<SECIE>) A
4. A (<TOF>) 1A (<TOIE>)
A
) Pagedh 212 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

MINBYP —
RTCMIN-=ALMIN? —

HRBYP —
RTCHR=ALHR? ]

B

ALF

Interrupt
__ALIE |

DAYBYP —{ -MINCLK,
RTCDA¥=ALDAY? [ >
WDAYBYP— >
RTCWDA¥=ALWDAY?
13-12 RTC
13.4.3

0x0010 RTCCRO RTC 0
0x0011 RTCCR1 RTC 1
0x0012 RTCSEC RTC
0x0013 RTCMIN RTC
0x0014 RTCHR RTC
0x0015 RTCDAY RTC
0x0016 RTCWDAY | RTC
0x0017 RTCMONTH | RTC
0x0018 RTCYEAR | RTC
0x0019 RTCALMIN | RTC
0X001A RTCALHR | RTC
0x001B RTCALDAY | RTC
0x001C RTCALWDAY | RTC
0x001D RTCTMRCR | RTC
0x001E RTCTMRO | RTC
0x001F RTCOFST RTC

13-7 RTC

p>
b~
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

RTC 0 (RTCCRO)
RTCCRO 7 6 5 4 3 2 1 0
WREN RTCEN H12 CLKOEN CLKOSELJ[1:0] CLKSELJ[1:0]
/ R R/W RIW R/IW R/W R/W
1 0 0 0 0 0
10
20 A reserve 0

oU

WREN RTC
10
oU

RTCEN RTC
10
oU 24

H12 12/24
10 12
ouU

CLKOEN (CLKOUT)
10
00U RTC
01U RTC /1024

CLKOSELJ1:0] (CLKOUT)
100 RTC
110 RTC
CLKSEL RTCCLK SECCLK

CLKSELT:0] RTC 00 LXTAL8 LXTAL/32768
others
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5

RTC 1 (RTCCR1)
RTCCR1 7 6 5 4 3 2 1 0
TOF SECF ALF WRFENF TOIE SECIE ALIE WRENIE
/ R/W1C R/W1C R/W1C R/W1C R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve 0

oU

TOF
10
oU

SECF
10
oU

ALF
10
oU

WRFENF WREN
10
ou

TOIE
10
ou

SECIE
10
oU

ALIE
10
ou

WRENIE WREN
10

) Pagedb 215 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

RTC (RTCSEC)
RTCSEC 7 6 5 4 3 2 1 0
reserved SECONDS[6:0]
/ f R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve
30 WREN=1
SECONDS[6:0] A BCD
( 0x00~0x59)
RTC (RTCMIN)
RTCMIN 7 6 5 4 3 2 1 0
reserved MINUTES[6:0]
/ f R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve
30U WREN=1
MINUTES[6:0] A BCD
0x00~0x59)
§ Pagedb 216 / 348 §
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

RTC (RTCHR)
RTCHR 7 6 5 4 3 2 1 0
U reserved | reserved AM/PM HOURSJ[4:0]
H12=1
U reserved | reserved HOURSI5:0]
H12=0
/ fi f R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve 0
30 WREN=1
= oU AM
H12=1 AM/PM )
H12=1 12
H12=0 24
RTC (RTCDAY)
RTCDAY 7 6 5 4 3 2 1 0
reserved | reserved DAYS[5:0]
/ f f R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve 0
30 WREN=1
A BCD
DAYS [5:0]
( 0x01~0x31)
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
RTC (RTCWDAY)
RTCWDAY 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved | reserved WEEKDAYS[2:0]
/ f f f i R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
20 A reserve 0
30 WREN=1
000U
001U
3 010U
WEEKDAYS [2:0] A BCD 0110
( 0x0~0x6)
100U
1010
1100
RTC (RTCMONTH)
RTCMONTH 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved MONTHS[3:0]
/ fi f i f R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve 0
30 WREN=1
0001U
0010U
00110
01000
01010
MONTHS [3:0] A HEX 0110?
( 0x01~0x12) 01110
1000U
1001U
10100
10110
11000
§ Pagedb 218 / 348 5
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

RTC (RTCYEAR)
RTCYEAR 7 6 5 4 3 2 1 0
YEARS[7:0]
/ RIW RIW RIW RIW RIW R/W RIW RIW
0 0 0 0 0 0 0 0
10
20 A reserve 0
30 WREN=1
A BCD
YEARSJ[7:0]
( 0x00~0x99)
RTC (RTCALMIN)
RTCALMIN 7 6 | 5 4 | 3 | 2 1 0
MINBYP ALMIN [6:0]
/ RIW RIW RIW RIW RIW RIW R/W RIW
1 0 0 0 0 0 0 0
10
20 A reserve 0
ou
MINBYP
10
ALMIN [6:0] A BCD
) Pagedb 219 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

RTC (RTCALHR)
RTCALHR 7 6 5 4 3 2 1 0
H12=1
HRBYP | reserved AM/PM ALHR [4:0]
H12=0
HRBYP | reserved ALHR [5:0]
/ R/W fi R/W R/W R/W R/W R/W R/W
1 0 0 0 0 0 0 0
10
20 A reserve 0
ou
HRBYP
1U
H12=1
AM/PM AM/PM (12
H12=1 (12 )A
ALHR [4:0] | gcp
H12=0 (24 )A
RTC (RTCALDAY)
RTCALDAY 7 6 5 4 3 2 1 0
DAYBYP | reserved ALDAY[5:0]
/ R/W i R/W R/W R/W R/W R/W R/W
1 0 0 0 0 0 0 0
10
20 A reserve 0
ou
DAYBYP N
1U
ALDAY([5:0] A BCD
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

RTC (RTCALWDAY)
RTCALWDAY 7 6 5 4 3 2 1 0
WAYBYP | reserved | reserved | reserved | reserved ALWDAY[2:0]
/ R/W A A f i R/W R/W R/W
1 0 0 0 0 0 0 0
10
20 A reserve
oU
WAYBYP
1U
ALWDAY|[2:0] A BCD
RTC (RTCTMRCR)
RTCTMRCR 7 6 5 4 3 2 1 0
TMRST CONT TMREN reserved | reserved CALEN TMRSELJ[1:0]
/ R R/W R/W f f R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve 0
ouU
TMRST
1U
oU
CONT
1U
ou
TMREN N
1U
ou
CALEN
( TMRSEL=01 ) 10
00U RTCCLK
01U RTCCLK /64
TMRSEL [1:0]
10U RTCCLK /4096
11U MINCLK
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
RTC (RTCTMRTO)
RTCTMRTO 7 6 5 4 3 2 1 0
TMRTO[7:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
20 A reserve 0
RTC
TMRTO[7:0]
( 0)
RTC (RTCOFST)
RTCOFST 7 6 5 4 3 2 1 0
MODE SIGN OFFSET[5:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
20 A reserve 0
o0 1
MODE .
10 1
0U + RTCCLK
SIGN
10 -RTCCLK
(ppm)
OFFSET ( ) 1 1
(OM=0) (OM=1)
000000 0 0 0
000001 1 4.340 4.069
000010 2 8.680 8.138
4ppm, RTCCL
OFFSET [5:0] ( 4pp V( . X | | | |
A 0~60A
60 60) 111011 59 256.060 240.071
111100 60 260.400 244.140
Error ppm=— x 10% (ppm)
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

13.516
SQ7617 8 16 TCAQ TCAlL TCA2 TCA3 TCA4 TCA5 TCAG TCATY
TCAO TCAO TCAO
TCAl TCAl TCAl
TCA2 TCA2 TCA2
TCA3 TCA3 TCA3
TCA4 TCA4 TCA4
TCAS5 TCA5 TCA5
TCA6 TCA6 TCAG6
TCA7 TCA7 TCA7
13-8 16
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VersionU V1.5

£

NameU SQ7617

iMQ Technology Inc.

No.U TDDS01-S7617-CN

N Intemnal bus x
Reading and writing 4 M Reading and Reading and 4 M Reading and
of TADDRBH wrifing of writing of writing of
TAODRBL TAODRAH TADDRAL
TAODBE
Temporary buffer Selector Selactor Temporary buffer Salector
11_0 0 1%
Pulse width
. Y : Y ot ol
Double buffer (16 bits) Double buffer (16 bits)
01 10 01
{wq_.ﬂs {miﬂsﬂ Selector Pulse width
measurement mode
TAODRBH _ TAODRBL ﬁ “ TAODRAH _ TAODRAL
Edge detection 1
TAOTED b A
ﬁ Edge detection 2
m._.x._m”_.m_ [— Edge detecion 1 = s 5 o - INTTCAD
detection 1 tch detection tch
mput [ > g detecton2 E detection = Caphure control _ detociion interrupt request
selection
7|v E : - : | Overiow
fsysclk2or flclk2® —|a v 16-bit up counter |
fsysclk2® — |8
2
fsysclk2® —m|C Widow  Court e _ TADOVE
fsysclk2 —»|D c ==r
S0 st P —— ; Timer [—|_| PPGAD output
FIF
42 External trigger Y
EN
PPG mode
Timer start
control
0 TAOTED |Esge setecton 1|Eoge cetection 2
E L @ < —
.w - W W M W W W W .m.. W 0 Falling 7 Rising
al g =] 3l e g 88 = Q gl 8 1 Rising Faling
g E &£ SEEEREE By By Ey
TAOMOD TAOCR Clear TADS TADSR
w Intemal bus M

)

( TCAO
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iMQ Technology Inc.

No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

13.5.116

TCA
TCAX
TCAO A

>

PCKENO/ PCKEN1 TCAX
TAXCR(x=0~7) 16 TCAxX TAXDRA  TAXDRB
TCAl~ TCAT
0x0178 PCKENO 0
0x0179 PCKEN1 1
0x0070 TAOMOD TCAO
0x0071 TAIMOD TCA1L
0x0072 TA2MOD TCA2
0x0073 TA3MOD TCA3
0x0074 TA4MOD TCA4
0x0075 TA5MOD TCA5
0x0076 TA6MOD TCA6
0x0077 TA7MOD TCA7
0x0068 TAOCR TCAO
0x0069 TAICR TCA1
0X006A TA2CR TCA2
0x006B TA3CR TCA3
0x006C TA4CR TCA4
0x006D TA5CR TCA5
O0X006E TA6CR TCr6
OX006F TA7CR TCA7
0x0078 TAOSR TCAO
0x0079 TA1SR TCA1
0X007A TA2SR TCA2
0x007B TA3SR TCA3
0x007C TA4SR TCA4
0x007D TA5SR TCA5
OX007E TA6SR TCA6
0X007F TA7SR TCA7
0x0081 TAODRAH TCAO A
0x0085 TA1DRAH TCA1 A
13-13 16 ( TCAO )

p~X
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

TCA
X(x=0~7)

p>

0x0089 TA2DRAH TCA2 A
0x008D TA3SDRAH TCA3 A
0x0091 TA4ADRAH TCA4 A
0x0095 TASDRAH TCA5 A
0x0099 TA6DRAH TCAG6 A
0x009D TA7DRAH TCA7 A
0x0080 TAODRAL TCAO A
0x0084 TA1DRAL TCAl A
0x0088 TA2DRAL TCA2 A
0x008C TASDRAL TCA3 A
0x0090 TA4DRAL TCA4 A
0x0094 TASDRAL TCA5 A
0x0098 TA6DRAL TCAG6 A
0x009C TA7DRAL TCA7 A
0x0083 TAODRBH TCAO B
0x0087 TA1DRBH TCAl B
0x008B TA2DRBH TCA2 B
0x008F TA3DRBH TCA3 B
0x0093 TA4DRBH TCA4 B
0x0097 TASDRBH TCA5 B
0x009B TA6DRBH TCAG6 B
O0x009F TA7DRBH TCA7 B
0x0082 TAODRBL TCAO B
0x0086 TA1DRBL TCAl B
O0x008A TA2DRBL TCA2 B
0x008E TA3DRBL TCA3 B
0x0092 TA4DRBL TCA4 B
0x0096 TASDRBL TCA5 B
O0x009A TAG6DRBL TCAG6 B
0x009E TA7DRBL TCA7 B
A TCA /

b~
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

0 (PCKENQ
PCKENO 7 6 5 4 3 2 1 0
TCA3 TCA2 TCAl TCAO reserved | reserved | reserved | reserved
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
TCA3 TCA3
1:
0:
TCA2 TCA2
1:
0:
TCA1l TCA1l
1:
0:
TCAO TCAO
1:
1(PCKEN1)
PCKEN1 7 6 5 4 3 2 1 0
reserved | UART2 UART1 UARTO TCA7 TCAG 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
0:
TCA7 TCA7
0:
TCA6 TCA6
0:
TCA5 TCAS5
0:
TCA4 TCA4
) Pagedh 227 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

TCAX (TAXMOD), x=0~7
TAXMOD 7 6 5 4 2 1 0
TACAP . .
TADBE | TATED | aviETT 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
1
0: /
TATED
1 /
0:
TACAP
1
0:
TAMETT
1
/ ( )
TBTCR<DV9CK>=0 | TBTCR<DV9CK>=1 ( )
TACK][1:0] TCAX 00: | fsyscl{210 ficlk/2 3 flclk/23
01: fsysclk/ 26 fsysclk/26 -
10: fsysclk/ 22 fsyscli 22 -
11: fsysclk/2 fsysclk 2 -
000:
001:
010:
TCAX 011: | PPG )
TAM[2:0]
100:
101:
110:
111:
10 fsysclé [HZ]A flclkA [Hz]
20 (TAXCR <TAS>="0")  TAXMOD (TAXCR <TAS>="1")  TAXMOD
) Pagedh 228 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

TCAX (TAXCR), x=0~7
TAXCR 7 6 5 4 3 2 1 0
. TAACAP
TAOVE TATFF TANC [1:0] - - TAMPPG TAS
/ R/W R/W R/W R R R/W R/W
0 1 0 0 0 0 0 0
0: A INTTCA
TAOVE o
1 A INTTCAX
0:
TATFF FIF
1
/
/ ( )
( )
TANC[1:0] 00:
01: fsysclk/2 -
10: | fsysclk/22 -
11: fsysclk/ 28 flclk/2
0:
TAACAP
1
0:
TAMPPG | PPG
1
0:
TAS TCAX
1
10 . ) .
20 (TAS="0") TATFH TAOVE TANC (TAS="1")
30 A TAS 606 A TAS TCAx
40U TAXCR 3 2 606
50 ( ) ( )1 A TANC 01" "10"  TANC 01" "10" A
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
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
0:
TAOVF
1
0:
TACPFA A
1
0:
TACPFB B 1: 1
1
10 TAOVFE TACPFA TACPFB TASR o’ TCAXSR
20 TASR 6 2 606
TCAX A (TAXDRAH), x=0~7
TAXDRAH 15 14 13 12 11 10 9 8

TAXDRAH[15:8]

/ R/W RIW RIW RIW 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 RIW RIW RIW RIW RIW RIW RIW
1 1 1 1 1 1 1 1
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VersionU V1.5

iMQ Technology Inc.
NameU SQ7617

No.U TDDS01-S7617-CN

p~X

>

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
10  TAXDRAL (TAXDRBL) A A X A
TAXDRAH(TAXDRBI) A 16 TAXDRAL/H TCAx A
20 A
13.5.2
TCAO PCKENO <TCAO0> 6 (A6 TCAO
A U PCKENO <TCA0> "1" A
A PCKENO <TCAO0> '0'A A
A PCKENO <TCA0> "1" ( )
PCKENO <TCAO0> "0"A
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

13.5.3
TCAX 6 A U A A A A
PPG
13.5.3.1
A A
@
TAOMOD<TAM> 6 00 0660 01 6 TAOMOD<TACK>
TAOCR<TAS> "1" A TAOMOD TAOCR<TAOVE>
A
[Hz]
TAXMOD —
<TACK> , fsysclk =24MHz ficlk =
TBTCR TBTCR ( TBTCR TBTCR 32.769 Hz
<DV9CK> =0 <DV9CK> =1 <DV9CK> =0 | <DV9CK> =1
00 fsysclk/210 flclk/23 flclk/23 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 -
13-9
(b)
TAOCR<TAS>"1"A 16 TCAO A
(TAODRA) A INTTCAO A "0x0000" A
A TAOCR<TAS> "0"A 60x00006
(©)
TAOCR<TACAP> "1"A TCAO B(TAODRB) (
). A (TAOCR<TACAP> "1y A TAODRBL
TAODRBL TAODRBH A A TAODRBL
TAODRBH ( TAODRBL ) A
TAODRBL "0x00" TAODRBH A TAODRBL
A "0x00" (overflow) A 0A
TAOCR<TACAP> "1"A
U TAOCR<TAS>"1" 0" A TAOCR<TACAP> ( )
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

A A TCAO IER1 bit3 1

/I TAOVE=1: overflow interrupt enable

TAOCR TAOVE = 1;
I11: Auto capture enable

TAOCR TAACAR 1,

(d)

1.
1 8 TAODRAL A A
A TAODRAH A TAODRAH A
TAODRAL( A
TAODRA A TAODRAL TAODRAH
2.
TAOCR<TAODBE> / A TAOCR<TADBE> 6 1 6
llOI:
) Pagedb 233 / 348 )
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5

¥ Timer start .}ﬁmerstw

TAOCR<TAS> I

TAOMOD<TADBE> *

Source clock

Counter
A Counter clear A Counter clear
Write to TAODRAL J Write n ﬂ Wite 5
Write to TAODRAH L[ wrte m [ write r
Temporary buffer { n: 1 si
(8 bits) : :
I a
TAODRAL An 4 s i
: Match detection : Maich
TAODRAH Y m o
. A *J L '/
INW?:q?J;rlst?rrupt "\ Reflected by writing to TADDRAH | t I
- Reflected by writing to TADDRAH
When the double buffer is disabled (TAOMOD<TADBE>=N 0"
* Tirmer star
TAOCR<TAS>
TAOMOD<TADBE> . [

Source clock

Counter
Write to TAODRAL [| write n | write s
i !
Write to TAODRAH | || write m i) wniter
! i
Temporary buffer i n si
8 bits '
@bt ,- '
Double buffer mn Xrs >
(16 bits) 4
TAODRAL n o o o]
Match detection Match detection Malch detecton
TAODRAH m ¢ o T
4\_ Rﬁleﬂ_al “?m%ﬂ"fﬁﬁ data ¥, v/ Reflected by W
; is written into i
IN'ITCr:g(l)J?Sttermpt et B8 8 |'| |'| an interrupt |'|
When the double buffer is enabled (TAOMOD<TADBE>=N 1"
13-14 ( TCAO )
) Pagedb 234 / 348 i
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5

TAODRAH A A
TAODRAH/L . TAODRAH/L
A INTTCAO A TAODRAH/L,
TAODRAH/L A ( YA TAODRAH/L (
)
TAODRAH/L A TAODRAH/L
TAODRAH A TAODRAH/L,
TAODRAH/L A A
A
TAODRAH/L A TAODRAH/L
¢ Timer start ¢ Timer stop
TACRTAS —[ l
TAOMOD<TAACAP :
Source clock | l I I I | [ | | | | | I I I | I | | I ] I I |
Counter - 1 g 0 . 0000
TAODRBL o0
TADDRBH Is updated when TADDRBL Is read
TAODRBH 18 (o] o) wo
Read TADRBL __[ | |
Read TADRBH [ [ [ ﬂ
Y v Y Y Y Y v
Read Read Read Read Read Read Read
value value value value valve value value
00H O0OH FEH 18H 184 00H OOH
13-15 TCAO ( )
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

(€)
TCAO

1. : 16MHz

2. =16MHz/8=2MHz:
CLKCRO_SCKPSE€0x03; // ( fsysclk = 16MHZ8 = 2Mhz)

3. TCA =2Mhz/4=500KHz , 0.002ms:
TAOMOD_TACK =0x02; // f sysclk /4 =500KHz = 0.002m S

4, 50000*0.002ms = 100ms
TAODRAL =0x50; // 0xC350=50000

TAODRAH = 0xC3 ;

100ms INtTCAO
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

13.5.3.2
A TCAX
§ Timer stant ¥ Timer stop
TCACRTAS I
TAOMOD<TATED : ;
Counting ~— Edge iz invalid  Counting Edge iz invalid :
start during counting  atart during counting :
TCApininput | | 4 |l| I § l I ] | |
Source clock
Counter
Write to TADRAL __|| Witz n Fea | write s Fear
Write to TADRAH [| write m [| write ¢
TAODRAL W n X W s ;
§ Match detection ! Maich detecion
TAODRAH W m 5 N o
{‘_ v + v
INTTCAInterrupt request - Refiected by writing 1o TADDRAH " '. “
* Reflected by writing to TAODRAH
When the trigger is starte(f AOMOD<TAMET®=N Ot )
* Timer start 'I'|rnerslnp4,
TCACRTAS

N

TAOMOD<TATEB Counting Counting Counting Counting
siart start stop star
TCA pin input J u | | {

Source clock

Counter
Write to TADRAL || write n clear cear | wites clear
Write to TADRAH [l write m I write «
TAODRAL ¥ n ) s Q
§ Magh detection M detection|
TAODRAH i m ¢ A ¢
A v i v
INTTCAInterrupt request - Rsflected by writing to TADDRAH | |
Reflacted by writing
When the trigger is starte@TAOMOD<TAMET$=N 1t )
13-16 (TCAO )
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iMQ Technology Inc.

No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

@)

TAOMOD<TAM> 6100 6 TAOMOD<TACK>
TAOMOD<TATED> TAOMOD<TATED>
TAOMOD<TATED> "0" A "1
TCAO A TCAO
TAOCR<TAS> "1" A TAOMOD  TAOCR<TAOVE>
A
(b)
A TCAO A
TCAO A(TAODRA) A INTTCAO A "0x0000" A
TAOMOD<TAMETT> "1" A
60x0000@& A A
TAOMOD <TAMETT> "0" A
A
A TAOCR<TAS> "0"A 60x00000
©
013.50c3.1 0
(d)
013. 5d3. 1 o)
13533
A TCAO
(@)
TAOMOD<TAM> 60106
TAOMOD<TATED> TAOMOD<TATED> "0" A
o
TCAO A TCAO
) Pagedh 238 / 348 )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

TAOCR<TAS> "1" A TAOMOD TAOCR<TAOVE>
A
(b)
A TCAO A
TCAO A(TAODRA) A INTTCAO A
"0x0000" A TCAO
A TAOCR<TAS> "0'A 60x00006
fsysclk/2 [Hz]( YA flclk/23[Hz)( ( ) ).
©
013.4()3.1 ¢
(d)
013. 4(d)3. 1 4
4, Tirer star *TIITE[ slop
TCACRTAS
TCA pin input ; i
Couinter
& Counler chear & Counter clear
Writer to TAODRAL _ﬂ Write n H Wite 5
Writer to TAODRAH ﬂ Write m " Write r
TAODRAL A n Q A s Q
: Match detection £ Malch detection|
TAODRAH ﬁ m o ﬁ I ¢.
: +J : +_.f

INTTCA interrupt request

{‘ Reflected by whnting to TADDRAH ﬂ

-
-
p~X

- Reflected by wiiting to TADDRAH

When the rising edge is selectéBXOMOD<TATEB=N 0")
13-17 (TCAO )
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

13.5.34
A TCAX ( ) (AND) .
¢, Timer start ,}Tlrner stop
TAOCRTAS
TAOMOD<TATED ;

| Count in the period of H level

TCA pin input i

Source clock

Count in the period of H level

Counter
& Counter clear
Write to TADRAL Write n
Write to TADRAH | write m
TAODRAL ¥ o]
Match detection
TAODRAH m Q
A v

INTTCA interrupt request Reflected by writing to TADDRAH

During the Hevel countingTAOMOD<TATEB=N 0")

13-18 (TCAO )
(@)
TAOMOD<TAM> 61016 TAOMOD<TACK>
TAOMOD<TATED> X TAOMOD<TATED> "0"
A "1
TCAO A TCAO
TAOCR<TAS> "1" ) A TAOMOD TAOCR<TAOVE>
A
(b)
A TAOMOD<TATED> TCAO A TAOMOD<TACK>
TCAO A(TAODRA) A INTTCAO A
"0x0000" A .
A A
) Paged 240 / 348
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
A TAOCR<TAS> "0"A 60x0000060
(©
a13.5.3.1-(c) 6
(@)
013. 5d3. 1 6
13.5.3.5
A TCAX / A
@
TAOMOD<TAM> 61106 . TAOMOD<TACK>
TAOMOD<TATED> i TAOMOD<TATED> "0O"
A "
TAOMOD<TACAP> | TAOMOD<TACAP> "0"

TAOMOD<TACAP> "1"

TAOCR<TAOVE> . TAOCR<TAOVE> "0"
INTTCAO . TAOCR<TAOVE> "1" INTTCAO
TCAO A . TCAO
TAOCR<TAS> "1" . A TAODRA TAODRB "0x0000"
A TAOMOD TAOCR<TAOVE> | A
(b)
A ( ) TCAO A INTTCAO A
. A A TAODRBA
INTTCAO A TAOSR <TACPFB>"1" TAOMOD<TACAP> A
U
1. ( TAOMOD <TACAP> "0")
. A A
TAODRAA INTTCAO A TAOSR <TACPFA>"1" A 60x00006
2. ( TAOMOD <TACAP> "1")
A 60x00004 A
INTTCAO A
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No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

A TAOSR<TAOVF> "1 TAOCR<TAOVE>
"1"A INTTCAO A
TAOSR A TAOSR<TACPFA, TAOCPFB> TAOSR<TAOVF> "0
TAODRB ( TAODRA )
A . TAODRA TAODRB 16
A TAOCR<TAO0S> "0"A 60x000060
+ Timer start | Timer stop

TACRTAS 4'

TAOMOD<TATED

TCA pin input

Source clock

Counter
i Counter clear Counter clear
TAODRBEL K 0 ;I:_rrm
' i | iTA.UDRB read
TAOSRTACPFB
_ E ' v
INTTCAinterrupt request m ﬂ TADSR read " TADSR read " TADSR read
[
After the timer is startedif the falling edge is ;
detected first no interrupt occurs Singleedge capturd TAOMOD<TAMCAB=N 1"
.l- Tirmeer start *TIITBT slop
TACRTAS I |. —
TAOMODKTATED'

TCA pin input :

Source clock

Counter

TAODRBHL Yo : o mn :
: : ! TADDRB read .
TAODRAKL ]l: o ! 1 ;l[st &
t ! : ¥
: : ' : TADDRA
TAOSRTACPFB : read
i . :
TAOSRTACPFA* i | TADSR read |
; ¥ | ¥
INTTCAinterrupt request ﬂ TAOSR read JI " TADSR read
After the timer is startedif the falling edge is ;
detected first no interrupt occurs Doubleedge capturéd TAOMOD<TAMCAP=N 0"
13-19 (TCAO )
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

U A

(©)

13- 20

TAOSR

INTTCAO interrupt
subroutin

TAOSR read

1

A . INTTCAO

INTTCAX

INTTCAQ interrupt
subroutin

TAOSR read

A

overflow

0 (no overflow)

TAOSR 0
<TACPFB> No capture

1 (capture)

TAODRB read

Capture value
handling

TAOSR
<TAOVF> overﬂow

0 (no overflow)

Error handling

No capture

No capture

RETI

Interrupt process for single-edge capture

>
p~X

1 (capture)

TAODRA read

Capture value
handling

Error handling

|
RETI

Interrupt process for double-edge capture

13-20 TCAO
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No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

13.5.3.6

PPG

PPG A

@)

TAOMOD<TAM> 60116 PPG TAOMOD<TACK>
TAOCR<TAMPPG> PPG
TAODRA PPG TAODRB TAODRA
TAODRB PPGAOB A PPGAOB
TAOCR<TATFF> PPGAOB . TAOCR<TATFF>6 1 6
PPGAOB TAOCR<TATFF>6 0 6 PPGAOB
TAOCR<TAS> "1" A TAOMOD TAOCR
<TAOVE, TATFF> A
(b)
A
TCAO B(TAODRB) A TAOCR<TATFF> "0"A
PPGAOB TAOCR<TATFF> "1"A PPGAOB
A . TCAO A(TAODRA) A
TAOCR<TATFF> "0"A PPGAOB TAOCR<TATFF>
"1"A PPGAOB A INTTCAO
PPG TAOCR<TAMPPG> "1"( )A TAOCR<TAS> "0"A
PPG TAOCR<TAMPPG> YA A
"0x0000" PPG ) PPG A TAOCR <TAS> "0"(
PPG YA PPGAOB TAOCR<TATFF>
TAOCR <TAMPPG> TAOCR <TAMPPG>"1" 0"
PPG PPG TAOCR <TAMPPG> "0" "1"A
TCAO A B TAOMOD<TADBE> "1"
PPG TAODRA TAODRB A
TAODRA TAODRA TAODRB

>
p~X
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No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
A TAODRA TAODRB X A
1 A PPG
(©)
1.
1 8 X TAODRAL (TAODRBL) A
A X A TAODRAH (TAODRBH)
A TAODRAH (TAODRBH) A
TAODRAL (TAODRBL) (
) A TAODRA (TAODRB) A TAODRAL
TAODRAH( TAODRBL TAODRBH)
2.
TAOMOD<TADBE> ) / A

TAOMOD<TADBE> 6 1 60"

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

b

AINTTCAO
TAODRAH/L (TAODRBHL),

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

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

p>14

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

TAODRAH/L (TAODRBH/L) A

¢

A

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

Pagech 245 / 348
A A

p~X
p-X

>




iMQ Technology Inc.

No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5

©)

PPG 2.84KHz
I 2MHz
CLKCRO_SCKPSC=0x30; // fsysclk=16MHz/8=2MHz

/ITCAL

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

TA1DRAL=0x60; I PPG 1

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

TA1DRBL=0xbO0; I PPG (pulse period)

TA1DRBH=0x00; //( 50% = 0x0160/2 = 0x000b0)
v Timer start S

TACRTAS | [w_automatically

|
TAOMOD<TATFF

Source clock

n

Counter m Yms ;N 0
-'/\
S A Counter

Write to TADRAIH " Write n clear
Write to TADRBIH ante i

TAODRAH An Match detectiong

TAODRBIH X m Match detection @

PP® pin output L I
vJ L Returns to the

Becomes the level set at TATFF

INTTCA interrupt reques hen the time is stopped H ﬂ level set at TATEF
> '
(Duty pulse)
< n (1 cvcle) »
Oneshot(TAOCRTAMPP@ZN 1)

13-21 PPG - (TCAO )
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¢T|mefstart

TACRTAS

TAOMOD<TATFF

Source clock

Counter 3

A Counter 3

Write to TA)DRALH_,] Write n clear :
Write to TADRBIH lwiite m
TAODRALH A n Maich detecsond) % Maich detection ¢ i
TAODRBIH K m Match detection O r Maich detecion O Metch detecton ) g

Y Y v §

PP@ pin output T
Becomes the level set at TATFF

INTTCA interrupt reques when the timer is stopped '

A

Returns to the level

I.VIJ Reflected by an
<
-

interrupt request ; ; set at TATFF

! > -« >

: m H r ! : r !

. __(Outy puise) _ i _ (Duty puise) _ (Duty puise)

P n (1 cycle) s s (1 cycle) :

Continuoug TAOCRTAMPPG=N 0")
Double buffe( TAOMOD<TADBE=N 1")
13-22 PPG - (TCAO )
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13.5.4
TCAO A
A TAOCR<TANC> X 3
A
TAOCR<TANC> "00" A TAOCR<TAS>
A TAOCR<TANC> . 4

(TAOCR <TAS>="0")  TAOCR<TANC> TAOCR <TAS> ="1"A
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14. (UART)
3 (UARTQ UART1 UART2) (SFR)
A 14.1 14.2.
UARTXCR1 |UARTXCR2 [UARTXDR |UARTXSR |RDxBUF TDXBUF
( ) ( ) ( ) ( ) ( ) ( )
UARTO UARTOCR1 UARTOCR2 UARTODR UARTOSR RDOBUF TDOBUF
(OX00A0) (OXO00A1) (0X00A2) (OX00A3) (OXO0A4) (OXOOAS5)
UART1 UART1CR1 UART1CR2 UART1DR UART1SR RD1BUF [TD1BUF
(0X00AB) (0x00A7) (0X00A8) (0x00A9) (0x00AA) (0XO0AB)
UART?2 UART2CR1 UART2CR?2 UART2DR UART2SR RD2BUF TD2BUF
(OXO0AC) (OXO0AD) (OXO0AE) (OX00AF) (0x00BO0) (0x00B1)
14-1 SFR
UARTO RXDO TXDO
UART1 RXD1 TXD1
UART?2 RXD2 TXD2
14-2
14.1 UART
UARTX(x=0~2) PCKEN1 UARTx(x=0~2) UARTXCR1 UARTXCRZ2
UARTX (baud) UARTXDRx=0~2) UART
UARTXSRx=0~2) UARTO A UARTL,UART2
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UARTO control register 1

UARTO transmit data buffer

| UARTOCR1 || TooBUF | UARTO receive data buffer
|
2 — 2 > ] » orift reai S
Shift register
5 | g +\L'TLJ
: Hramicry
= I Shift register D Stop bit
INTTXDO _ g 2
interTupt request =% 5 2 -
S Q. Noise rejecton circul RXDO0
g' g A
el AA v
INTRXDO _ AT IFDA control-——————{] TXD0
interrupt request ™~ 1
Receive
RT clock Y ¢
w
PPGAD output § A< Frequency
(TCAQ output) g2 | divider
) °s
2714
YY 2
fsysclk/ ficlk —®| Prescale UART clock \&I UARTOCR2
UARTO status UARTO control register 2
register ﬂ
UARTO baud rate register
14-1 UART ( UARTO )
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1 (PCKEN10x0179)
PCKEN1
(0x0179) 7 6 5 4 3 2 1 0
reserved UART2 UART1 UARTO TCA7 TCAG6 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
0:
UART2 UART2
1:
0:
UART1 UART1
1
0:
UARTO UARTO
1
UARTO 1 (UARTOCR))
UARTOCR1
(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
0 0 0 0 0 0 0 0
0: 2
TXE
1
0: 2
RXE
1:
0:1
STOPBT
1: 2
0:
EVEN
1:
0:
PE
1:
0: UART
IRDASEL | TXD
1: IrDA
(fsysclk  HIRC/PLL/HXTAL) (fsysclk  LIRC/LXTAL)
BRG
0 | fsysclk 1 flelk *
1 | TCAx 5
10 fsysclé [HZ]A flclkA [Hz]
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20 A TXE RXE o6 0io
3UEVEN PE BRG
40 BRG A RXE TXE
50 BRG TCAx ART A / (UARTXDR+1)/ )(s)
TCAx A TCAX
60 UART STOPBA EVEMA PEA IRDASEL BRG A UART 643
UARTXCR1 UARTXCR2 g
UARTO 2 (UARTOCR2
UARTOCR2
(OX00A1) 7 6 5 4 3 2 1 0
DV[1.0] RTSEL[2:0] RXDNCJ[1:0] STOPBR
/ R/W R/W R/W R/W
0 0 0 0
00U fsysclk/1
010 fsysclk/2
DV [1:0]
10U fsysclk/4
11U fsysclk/8
000 16 16
001 16 17
010 15 15
RTSE[2:0] RT
011 15 16
100 17 17
101
11~
00:
RXD
01: 1 x (UARTXDR + 1) / ( ) [s]
RXDN(1:0]
( ) 10: 2 x (UARTXDR + 1) / ( ) [s]
11: 4 x (UARTXDR + 1) / ( ) [s]
0:1
STOPBR
1:2
10 RTSEL 2 RT | 6461 g
20 RXDNC A 648 g
30 STOPBR 2 A 1 ( )
40 UART RTSEA RXDNC STOPBR A UART 643
UARTXCR1 UARTXCR2 1%}
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UARTO (UARTODR)
UARTXDR 7 6 5 4 3 2 1 0
UARTODR7 | UARTODR6 | UARTODR5 | UARTODR4 | UARTODR3 | UARTODR2 | UARTODR1 | UARTODRO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10 UART@OR A UARTOCRI<RXE> UARTOCRI<TXE> "0" 6461 g
20 UARTCRI<BRG> TCAD A UARTODR
UARTO (UARTOSR)
UARTOSR
(0X00A3) 7 6 5 4 3 2 1 0
PERR FERR OERR - RBSY RBFL TBSY TBFL
/ R R R R R R R
0 0 0 0 0 0 0 0
0:
PERR
1
0:
RFERR
1:
0:
OERR
1:
0:
RBSY
1
0:
RBFL
1:
0:
TBSY
1:
0:
TBFL
1:
10 INTTXD1 A TBFL 6 Ao TDXBUF A TBFL 616
20 UARTGSR 606
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UARTO (RDOBUF)
RDOBUF
(0X00A4) 7 6 5 4 3 2 1 0
RDODR7 | RDODR6 | RDODR5 | RDODR4 | RDODR3 | RDODR2 | RDODR1 | RDODRO
/ R R R R R R R R
0 0 0 0 0 0 0 0
UARTO (TDxBUF)
TDOBUF
(OX00AS) 7 6 5 4 3 2 1 0
TDODR7 | TDODR6 | TDODR5 | TDODR4 | TDODR3 | TDODR2 | TDODR1 | TDODRO
/ w w w w w w w w
0 0 0 0 0 0 0 0
14.2 UART
UART 1 PCKENRA UART
PCKEN1<UARTXEN> 6 0 6 UART A U UART
PCKEN1<UARTEN> "1" UART A UART
A PCKEN1<UARTOEN> "0"A UART ) UART A
A PCKENI<UARTEN> "1"( UART )
UART PCKEN1<UARTOEN> 0"A UART
14.3 UARTXCR1 UARTXCR2
A UART ( ) UART
UARTOCR1 UARTOCR2

A

>
p~X
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Conditions that allow the bit ti be changed

Bit to be changed Function UARTXCR1 UARTXSR UARTxCR1 UARTXSR
<TXE> <TBSY> <RXE> <TXE>
UARTXCR1<STOPBT> Transmit stop bit length Both of these bilf- -
UARTXCR1<EVEN> Parity selection Al of these bits are 506
UARTXCR1<PE> Parity addition
UARTXCR1<IRDASEL> | TXD pin output selection Both of these bitsar e 606 | - [ -
UARTXCR1<BRG> Transfer base clock selection . NP,
All of these bits are 006

UARTXCR2<RTSEL> Selection of number of RT clocks

Selection of RXD pin input noise
UARTXCR2<RXDNC> rejection time - - Both of these bi

UARTXCR2<STOPBR> Receivestop bit length

14-3 UARTXCR1 UARTXCR2

14.4
UART i 6 4 1 )A
8 . UARTOCR1<PE>
UARTOCR1<EVEN> i UARTOCR1<STOPBT>
14.2 A U

- 1 )

- @8 )

- ( )

- ( 1 2 )

Transfer frame

PE |STBT 1 2 3 4 5 6 7 8 9 10 11 12
o | o | Startl B|10XB|t1IXB|t2XIB|t3XB|14XIB|t5XI B|16XB|t?)(Stop1:
0 1 ' Start f { Bit OX Bit 1 X Bit 2 B.tSX Blld-X Bit 5){ Bit SX Bit ?)Vsmp 1} Stop 2’

1 0 W\ Stan,{ Bit 0)( Bit 1 }( Bit 2}{ Bit 3)( Bn4){ Bit 5}{ Bit 6){ Bit ?}Kpanty}fsmp 1|

1 1 j\ Stan/( Bit 0)( Bit 1 X Bit 2)( Bit 3)( Bn4)( Bit 5)( Bit sx Bit ?Xpanty)"smp 1 Stop 2

14-2
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14.5

TXD IrDA
"1 TXD

UART output

IrDA output

14-3

>
p~X

(IDA)
Start bit . Stop bit
o | o1 | D2 ---- D7
| _;_i L._: | I :
316
Bit width
( IRDA )
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14.6 (Baud Rate)
UART UARTOCR1<BRG> UARTODR UARTOCR2<RTSEL> UARTODR UARTOCR2
<RTSEL> A 646.1
0

B S— Operating frequency

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

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

115200 RTSEL[2:0] 0y000 Oy011 0y010 - - - -
Error (+0.16%) [(-0.44%)  |(0.79%) |- - - -
UARTXDR[7:0] 0x12 0x0C 0x09 0x06 - - -

76800 RTSEL[2:0] 0y001 0y000 0y011 0y010 - - -
Error (0.32%) [(+0.16%) |(+0.81%) [(0.79%) |- - -
UARTXDR[7:0] 0ox17 OxOF 0x0B 0x07 0x03 0x01 0x00

62500 RTSELZ:0] Oy000 Oy000 Oy000 Oy000 0Oy000 Oy000 0y000
Error 0% 0% 0% 0% 0% 0% 0%
UARTXDR[7:0] 0x19 0x11 0x0C 0x08 - - -

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

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

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

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

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

B S Operating frequency
rate[baud] 24MHz 16MHz 12MHz 8MHz 4MHz 2MHz 1MHz
UARTXDR][7:0] - - - 0xC9 0x64 0x30 0x19
2400 RTSEL[2:0] - - - 0y001 0y001 0y100 0y000
Error - - - (+0.01%) ((+0.01%) |(+0.04%) |(+0.16%)
UARTXDR[7:0] - - - - 0xC9 0x64 0x30
1200 RTSEL[2:0] - - - - 0yo01 Oy001 Oy100
Error - - - - (+0.01%) [(+0.01%) |(+0.04%)
baud rate( : 600bps)A TCA UART 14.6.2 TCA UART
Basichaud S— Operating frequency
rate[baud] 32.768kHz
UARTxDR][7:0] 0x06
300 RTSEL[2:0] Oy011
Error (+0.67%)
UARTXDR([7:0] 0x0D
150 RTSEL[2:0] 0y011
Error (+0.67%)
UARTXDR[7:0] OXO0E
134 RTSEL[2:0] 0y001
Error (-1.20%)
UARTXDR([7:0] Ox11
110 RTSEL[2:0] 0y001
Error (+0.30%)
UARTXDR[7:0] 0x1C
75 RTSEL[2:0] 0y010
Error (+0.44%)
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14.6.1
Transfer frame
o] [ 2] [+ ]e] [eloln]n]=]
o | o _\smn,{B.wXB.nXanXEmsxB.uXB.lsXB.lsXB.w)’smp1. : :
0o | 1 | Slar‘l Bit0 ¥ Bit1 ) Bit2 X Bit3 ) Bit4 ) Bit5 { Bit6 X Bit7 Slop1 Stop 25 '
1 0 _\ SIaﬂX Bit 0 X Bit 1 X Bit zx Bit 3)( Bit 4 X Bit 5)( Bit 5){ Bit ?XPanlnylop 1I |
1| 1 _\ Slar‘l}:( Bit ox Bit 1 x Bit zx Bit 3X Bit4 X Bit 5X Bit SX Bit ?XPanly)l/Slop 1 Slop 2,
RTSEL ! ! ! ! Number olI RT clocks ! ! ! ! ! Getfsysclk baud rate
000 16 [ 16| 16| 16 [ 16 [ 16 | 16| 16 | 16 | 16 | 16 | 16 |—srymyscik w7 Mbaued
001 16 [ 17| 16 | 17 [ 16 [ 17 [ 16 | 17 | 16 | 17 | 16 | 17 |—msxreveck ma baued
010 15 [ 15 [ a5 | 15 | 15 | 15 | 15 [ 15 | 15 | 15 | 15 | 15 |—grrtsysclk s e
011 15| 16 15| 16 | 15 [ 16 | 15 [ 16 | 15 [ 16 | 15 [ 16 |—gexovsch m o
100 17 | a7 | a7 | a7 [ a7 |z | a7 | a7 | a7 | a7 | 7 | 17 | e
*When BRG is set to fogek
14-4 UARTXCR2<RTSEL>
/ UARTOCR2<RTSEL> i RT UARTOCR2<RTSEL>
15 17 _ RT A UARTOCR1 <BRG>
(UARTODR )+1 ) UARTOCR2<RTSEL> 6 0 0 1660 1 1A% RT
A RTx15.5 RTx16.5 (pseudo baud rate), RT
14.4
A fsysclk 16MHz, UARTOCR2<RTSEL> 6 0 0 0WARTODR 60xBCO 14.4
fsysclk / (16 x (UARTODR + 1)) = 76923 (baud)
76800(baud) (+0.16%)
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UARTXCR2<RTSEL> UARTXDR

UARTODR 14.5 . A fsysclk=16MHz
38400 (baud) A UARTOCR2<RTSEL> UARTODR A 14.6
. A UARTOCR2<RTSEL> 14.5
AUARTOCR2<RTSEL> = 00006 A 38462
(baud) (+0.16%), 38400 (baud),
RTSEL UARTXDR
__fsysclk(Hz) .
000 UARTXDR= 16 x A (baud) al
__ fsysclk(Hz) .
001 UARTXDR= 16.5 x A (baud) al
__fsysclk(Hz) .
010 UARTXDR= 15 x A (baud) al
__ fsysclk(Hz) .
011 UARTXDR= 155 x A (baud) al
__fsysclk(Hz) .
100 UARTXDR= 17 x A (baud) al
14-4 UARTODR ( BRG FSYSCLK
RTSEL | UARTXDR Baud
_ 16000000 (Hz) . ., 16000000 (Hz) _
000 UARTXDR= 16 x 38400 (baud) a la25 16 x (25+1) - 38462 baud (+0.16%)
_ 16000000 (Hz) . 4 e 16000000 (Hz) _
001 UARTXDR= 16.5 x 38400(baud) a laz24 165 x (24+1) - 38788 baud (+1.01%)
_ 16000000 (Hz) . ., 16000000 (Hz) _
010 UARTXDR= 15x 38400 (baud) a la?26 15x(26+1) - 39506 baud (+2.88%)
_ 16000000 (Hz) . e 16000000 (Hz)
011 UARTXDR= 15.5 x 38400(baud) a la25 155 x (25+1) - 39702 baud (+3.39%)
_ 16000000 (Hz) . ., 16000000 (Hz)
100 UARTXDR= 17 x 38400 (baud) a laz24 17 x(24+1) - 37647 baud (-1.96%)
14-5 UARTODR
U 03.2. 2!
A UART ( U )
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14.6.2 TCA UART
(@ :
System clock: 24MHz
TCAO
UARTO
(b)
I 600bpsNA 24MhzA UART 8, UART
24Mhz/8=3Mhz, UARTXDR 255lj 3000000/16 * 600
=312.5NA UARTXDR OxFE
, TCAD PPG , TCA TAODRA 16bits,
TCAD UARTO UART
(c)
1 24 MHz
TCAO ( UARTO 6 MHz)
UARTO ( 600bps)
U UARTx TCAx X A UARTO TCAO
1. TCAO UART
PCKENO_TCAO = 1; /I TCAO Enable
TAOMOD_TAM = 0x03; / 16 PPG
TAOCR_TATFF =1; 1 " "
TAOCR_TAMPPG = 0; /Il PPG
TAOMOD_TACK = 0x02; /I fcgek/(272) = 24M/4 Hz = 6MHz
TAODRA = 0x25E; // PPG ( 2 14- 6)
TAODRB = 0x12F; // PPG 50% (TAODRA*50%)
2. UARTO ( 6 TCAO UARTO 6 , UART
):
UARTOCR1_BRG =1; /l TCAO UARTO
UARTOCR2_RTSEL =1; // 2 14- 6
1: TCAO UARTO , UARTODR
2 :RTSEL TAxDRA A 14-6A  baudrate , RTSEL
baudrate
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p>

RTSEL UARTXDR
000 baud = 1_?%)}
001 baud= %
010 baud= T;S%S_QK
011 baud= %
100 baud= ;—;%%
14-6 TAXDRA ( BRG  TCAY

b~
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14.7

UART UARTO

RXDO pin \  Start Bit A Bio X

RT1514 131211109 8 7 6 5 4 3 2 1 0 151413121110 9 8 7 6 5 4 3 2 1 0 151413

—

RT clock

| | |
lIdn;{earnal received Y Start Bit l i i ,( Bit0 * * * X
(

a) UARTCR2<RTSEL= is "000B"

RXDO pin \  Start Bit A Bito )

RT15141312 1110 9% 8 7 6 5 4 3 2 1 0 1615141312110 9 8 7 6 5 4 3 2 1 01514

RT clock ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
||
Ln;gnal received \ Start Bit ill A Bito YYyy X
(

b} UARTCR2<RTSEL= is "001B"

RXDO pin \  StarBit ,{ Bit 0 X Bit1

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

RT clock

internal received  \  Start Bi l l l’ A Bito |* “* l X sit1

data

(c) UARTCR2<RTSEL= is "010B"

RXDO pin \  StartBit £ Bito Y Bi

RT1413 121110 9 8 7 6 5 4 3 2 1 0 151413121110 9 8 7 & 5 4 3 2 1 0 1413121

RT clock ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
|||

lI:Int{earnal|'e(:||3i1.red ! Start Bit ill I{ Bit 0 * * * XBi‘[1

)

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

RXDO pin \  StartBit A sito X:

RT1615 1413121110 9 8 7 6 5 4 3 2 1 0161514131211 10 9% 8 7 6 5 4 3 2 1 0 16

RT clock ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
||
lIdn;{earnal received \ Start Bit lii l< Bit0 YYY X:
(

e) UARTCR2<RTSEL= is "100B"
14-5 UARTOCR2<RTSEL>
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RXDO A UART RT N 15 17 RT A
RTn(n=16 0) 17 RT RT16 RTQ 16 RT15
RTQ 15 RT14 RTO( ). RT8 RT6 A UART
RXD1 3 2
RT UARTOCR2<RTSEL> 15 17 RT A RT8
RT6 ( 14-5)
A 8 ART A A
RXDO ART A
Counting is suspended until
the next falling edge is detected
RT1514 13121110 9 8 7 6 1 151413121110 9 8 7 6 5 4 3 2 1 0157413121110 9 8 7 6 5 4 3
RT clock I||||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
! Noise E
RXDO pin i\ StanBi A Bito
Inlernalreceivedjl C A i \: Start Bit 99 ,( Bit 0 2
data ! :
h h YvYyY
Shift register i i X Bito
Afalling edge YYY'  Atalingedge Yvy The received data is taken
is detected Error because  is detected Receiving continues into the shift register
the start bit is 1 because the start bit is 0
14-6
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14.8

UART UARTO ]
UARTOCR2<RXDNC> A 14-6 i
RXDNC Noise rejection time [s] Time of pulses to be regarded as signals
00 No noise rejection -
01 (UARTODR+1)/(Transfer base clock frequency) 2 x (UARTODR+1)/(Transfer base clock frequency)
10 2 x (UARTODR+1)/(Transfer base clock frequency) 4 x (UARTODR+1)/(Transfer base clock frequency)
11 4 x (UARTODR+1)/(Transfer base clock frequency) 8 x (UARTODR+1)/(Transfer base clock frequency)
14-6
o UARTXCRI<BRG>
1514131211109 8 7 6 5 4 3 2 1 0151413121110 9 8 7 6 5 4 3
RT clock
Noise
RXDO pin ” \ Start bit /( Bit 0
—
Internal received U Noise is removed Start bit o o ¢ }{ Bit 0 y @ @
data
YYY
Shift register : X Bit 0
I . ) )
Afaliing edge Rece iv! I:n;mes The received d?'[fa Eht#‘ksgg 52};
is detected 9

>
p~X

because the start bitis 0

When the noise rejection
circuit is used

14-7
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14.9 /
UART / A UARTO
14.9.1
UARTOCR1<TXE>"1" UARTOSR<TBFL>  "0'A TDOBUF
TDOBUF UARTOSR<TBFL> 6 1A6 A
TXDO . . ( UARTOCR1<STBT> 1 2 ) (
) UARTOCR1<BRG>UARTOCR2<RTSEL>UARTODR ) A
UARTOSR<TBFL> 6 0A6 INTTXDO
10 TDOBUF A A
20 14.5 A TXDO UARTOCRI1<IRDASEL>
TDX
| RDASEL || RDASEL
UARTOCRI1I<TXE> = 006
UARTOCRI<TXE> 616
TDOBUF
14-7 TXDO
14.9.2
UARTOCR1<RXE>"1" RXDO A
RDOBUF A . ¢! 2 ) ( )
(1 2 ) A 8 ) RDOBUF
UARTOSR<RBFL> 6 1A6 INTRXD1 ) UARTOCR1<BRG>UARTOCR2<RTSEL>
UARTODR
A RDOBUF RDOBUF
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14.10
UART / A UARTO
14.10.1
RKDO pininpu e e
_0_
UARTOSR<PERR>
b PERR is cleared to "0"
when RDOBUF
INTRXDO interrupt request ] is read after reading PERR="1".

Reading of UARTOSR

!
|
Reading of RDOBUF &ﬂ

|
RDOBUF Xlndeterminate‘#
v

Data reading

o 0, (20, (20, (20 (20 (0 (0 G
UARTOSR<PERR> Mot cleared |
]

{ {
|

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

INTRXDO interrupt request

Reading of UARTOSR

Reading of RDOBUF \h_,.ﬂ \*ﬂ
| |
RDOBUF ) 0
¥ |

Data reading Data reading

14-8
A UARTOSR<PERR> 616
INTRXDO
UARTOSR<PERR> 1A6 UARTOSR A UARTOSR<PERR> RDOBUF 60 ¢
RDOBUF )
UARTOSR UARTOSR<PERR> 6 1A¢ RD1BUF A UARTOSR <PERR>
606 A UARTOSR<PERR> UARTOSR . RDOBUF 606
) Pagedh 267 / 348 )
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14.10.2
A falling edge is
detected
o 0 (0 ) 0 o o e
i L FERR is generated if "0” is received
Sampling 1 in the sampling of the stop bit.
Start Bitd Bit1 Bit2 Bit3 Bitd4 Bits Bité Bit7 Stop
UARTOSR<FERR> |

FERR is cleared to "0"
'| when RDOBUF

INTRXDO interrupt request is read after reading FERR="1"

Reading of UARTOSR i I
Reading of RDOBUF k.ﬂ
= |
RDOBUF Xlndetem'linale (:)
v

Data reading
When the external baud rate is slower than the intemally set baud rate

A falling edge is Afalling edge is
detected datectad

RXDO pin input

Sampling
Sl BitD Bitl Bi2 Bit3 B4 Bits Bt Bit7  Stop Stat B0 Eitl Btz B3 Bitd  Bils

FERR is generated if "0" is received
UARTOSR<FERR> in the sampling of the stop bit

! 4 FERR is cleared to 07
] when RDOBUF

INTRXDO interrupt request is read after reading FERR="1".

Reading of UARTOSR i I
Reading of RDOBUF \—.ﬂ
= |
RDOBUF X Indeterminate ¢?
v

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

14-9
. RXDO 6 A6
UARTOSR<FERR> 616 INTRXDO
UARTOSR<FERR>6 1A6 UARTOSR A UARTOSR<FERR> RDOBUF 606
UARTOSR UARTOSR<FERR> 6 1A6 RDOBUF A UARTOSR <FERR>
606 A UARTOSR<FERR> UARTOSR A RDOBUF 606
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14.10.3
RDOBUF A UARTOSR <OERR>

6 16 INTRXDO A . A

UARTOSR <OERR> 6 1 6 A INTRXDO . _( 14-10)
( ) A UARTOSR
A ( RDOBUF ) o ( 14-
11)
UARTOSR<OERR>0 1A6 UARTOSR A UARTOSR<OERR> RDOBUF 60q
14-12)
UARTOSR UARTOSR<OERR> 6 140 RDOBUF A UARTOSR <OERR>

606 A UARTOSR<OERR> UARTOSR . RDOBUF 606 14-

12)
Dalla A Dal‘a B DalLa C

RXDO pin input Stop | Stant m @ Stop | Start @@ .Bil? Stop

UARTOSR<RBFL>

UARTOSR<OERR> The flag is set

i | i No interrupt
. An interrupt request An interrupt request | request is
INTRXDO interrupt request H is generated. ] is generated. | generated.
RDOBUF X Datan A A
The contents of data B are discardad /' The contents of data C are discarded /I
and those of data A are maintained. and those of data A are maintained.
14-10 INTRXDO
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Data A Data B Dala C Data D
A

A parity ermor occurs. The parll.y is DK he flag is not set even if

UARTOSR<FERR> ; . frarmng ITOr OCCurs. E E
UARTOSR<PERR> L The flag s set.
UARTOSR<RBFL>
UARTOSR<OERR>

) b An interrupt request h An interrupt request E No interrupt request [ |
INTRXDO interrupt request “ is generated. ] is generated. | |«— is generated. —| 1

RDOBUF X patan A A

¥
|
1
4

The contents of data B are discarded / The contents of data C are discarded / The contants of data D ara /r

- S discarded and those of
and those of data A are maintained. and those of data A are maintained. data A are maintgined.

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

Dal.a A Data B Data c Dala D
RXDO0 pin input w m Slup Slarl @ SIop SIart m Slcup Stan . SIDp
I T I I
The parity |5 OK. | A parity ermor occurs. [ | | The ermor flag is not set ! !
UARTOSR<PERR> : ! | together with an overrun emor. | !
! i | i
I I I
f f f
UARTOSR<RBFL=> i i |
1 i : :
: 1 I I
UARTOSR<QERR> , | ; ;
: | i i
1 1 i -
) M An interrupt request f An interrupt request i Mo interrupt request |
INTRXDO |r|te|'"..|pt reques[ H is ggngra[ed_ " is ggngratgd_ : * 15 general.ed. > H
! i i 7
1 | | |
RDOBUF X Dataa A 4
The contents of data B are discarded / The contents of data C are / The contents of data D are /
and those of data A are maintained. discarded and those of discarded and those of
data A are maintained. data A are maintained.

When a parity error occurs in the second received data

14-11 /
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Da_t'La A Daia B

UARTOSR<RBFL> | i |

, 5 " 4 RBFLIs cleared o "0" when

! RDOBUF is read after reading
UARTOSR<OERR= | : RBFL="1".

i | 1 OERR s cleared to "0" when

B RDOBUF is read after reading

INTRXDO interrupt request H W OERR="1".

| v
Reading of UARTOSR ; I
Reading of RDOBUF i | \+ﬂ

i i |
RDOBUF X Data A R 0

The contents of data B are discarded /
and those of data A are maintained.

Reading of data A

DaE\a A Daia B
i i RBFL is cleared to "0" when
o : RDOBUF is read after reading
UARTOSR<RBFL= | RBFL="1".
: : 4
UARTOSR=0ERR:=> ; 4
; 4 OERR s cleared to "0" when
B RDOBUF is read after reading
INTRXDO interrupt request ] OERR="1".
b

Reading of UARTOSR

[T "1 7T T /——T"

| v
i |
Reading of RDOBUF \4\_. |'| \,ﬂ

RDOBUF X Data A

Lo —

The contents of data B are discarded /
and those of data A are maintained.

14-12
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14.10.4
RDOBUF UARTOSR<RBFL> 616
UARTOSR<RBFL>6 1A6 UARTOSR A UARTOSR<RBFL> RDOBUF 606
UARTOSR UARTOSR<RBFL> ¢ 1A6 RDOBUF A UARTOSR <RBFL>
606 A UARTOSR<OERR> UARTOSR A RDOBUF 606
Data & Data B

UARTOSR<RBFL>

| b i A RBFL is cleared to "07 when
RODBUF is read after
" reading RBFL="1".

INTRXDO interrupt request H

Reading of UARTOSR

|
N

Reading of RDOBUF

an
—

RDOBUF X Data n c1‘|> X DataB clra
Readinj of data A Readint of data B
14-13
14.10.5
TDOBUF (  UARTOSR <TBFL>"0")A UARTOSR <TBSY> 606
TDOBUF A UARTOSR <TBSY> 616 INTTXDO

UARTOCR1<TXE=> Data A Data B

"
¥ r

] )
st YY) s Y o)) o
! ' '

UARTOSR<TBFL> [ ] i
UARTOSR<TBSY> L
INTTXDO interrupt I "
request 3
Writing of TDOBUF I I
Wiriting of Writing of
data A data B
14-14
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14.10.6
TDOBUF TDOBUF
"o INTTXDO
TDOBUF UARTOSR <TBFL> 616

A UARTOSR <TBFL>

UARTOCR1<TXE>

Data B
A,

TXDO pin input

UARTOSR<TBFL=> |_

il

m Bit7 [ Stop

UARTOSR<TBSY>

INTTXDO interrupt I

request

Writing of TDOBUF I

H

Wiriting of
data A

p>
b~

Writing of
data B

14-15
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14.11
14- 16 UARTO .
A
A 1
A
U INTRXDO A

( Receiving process )

| rReaduartosr |

| ReadrooBUF |

UARTOSR<RBFL=

14-8

14-9

>

RDOBUF

¢

UARTISR RD1BUF

INTRXDO interrupt
subroutine

| ReaduarTOSR |

| ReadrooBUF |

Framing error

Framing error

Data processing | Error handiing

(Received data is valid)

| Data processing |

' h i Errer handling |
(Received data is valid)

ARTOSR<OERR> !
Owerrun error

ARTOSR<OERR=> !
Owerrun error

0
| Error handling

| 0 |

Error handling |

END

)

When no receive interrupt is used

>
>
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RBFL FERR/PERR OERR State
0 - 0 Data has not been received yet.
Some pieces of data could not be received during the previ-
ous data receiving process
0 - 1 (Receiving of next data is completed in the period from
when UARTOSR is read to when RDOBUF is read in the pre-
vious data receiving process.)
1 0 0 Receiving has been completed properly.
1 0 1 Receiving has been completed properly, but some pieces
of data could not be received.
1 1 0 Received data has erroneous value(s).
Received data has erroneous value(s) and some pieces of
1 1 1 -
data could not be received.
14-8
FERR/PERR OERR State
0 0 Receiving has been completed properly.
0 " Receiving has been completed properly, but some pieces
of data could not be received.
1 0 Received data has erroneous value(s).
1 " Received data has erroneous value(s) and some pieces of
data could not be received.
14-9
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15. (SBI)/12C
(SBI) 12C
15.1
15.1.112C
12C SDA SCL ,
VDD
SDA SDAF— | ----- SDA
SCL SCL SCL
Device 1 Device 2 Device n
15-1
A A A
12C , 15-2
12C , V]
1.
2.10
3.SDA SCL
) Pageh 276 / 348
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(a) Addressing format

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

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

le—— 1

»la
gl I

1 or more 4)|

(b) Addressing format (with restart)

|€«— sbits —>»|1|€ 1to8bits »|1| |€— 8hbits 1]e 1to8bits »|1]
T, NELLLERREER R
S| Slaveaddress |/|C Data C|S| Slave address |/|C Data C|P
WK K WK K

S

|<— 1 —>|<—1ormore—>| |<— 1

: Start condition

R/W : Direction bit
ACK : Acknowledge bit

P : Stop condition
15-212C
15.1.2
(a) Free data format
|«— 8bits —>|1|€ 1to8bits »|1|€« 1to8bits >|1]
T Tl
A A A
S Data C Data C Data C|P
K K K
|(— 1 >I< 1 or more 4)|
S : Start condition
R/W : Direction bit
ACK : Acknowledge bit
P : Stop condition
15-3
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15.2

#= INTSEI Interrupt request

MdiSe ] SeL '_D
canceller || =]
*| Transfer §
control A
Cifcuit -
L 1 +.-\|_ E.
4 g 3 -S'
1 Y A4 | :
Softwars Clock - - =
resat cancuit lc-:ml:roln::rcurt - rfg?mer CE:::::I — soa ]
z - | circuit  |—— |-t—
[
g g : :.|2
= wl| x| 4 P - &
5l 3 s 35¢ 3| 2 Egg” g
| seice || seicrR || 12caarR | | sBIDBR | [ sBisrR
15-4 0 (SBIO)
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15.3
- 1 (SBLCR1)
- 2 (SBLCR?2)
- (SBLSR)
- (SBLBR)
-12C (I12C1AR)
12C1 A
12C1
> PCKEN2
(0x017A)
1 SBI1CR1
(0x00BD)
) SBI1CR2
(Ox00BE)
SBI1SR
(0x00BF)
I2C1AR
12C (0x00CO0)
SBI1DBR
(0x00C1)
} Pagedb 279 / 348
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2(PCKEN3
PCKEN2
(OX017A) 7 6 5 4 3 2 1 0
reserved | reserved SIoL SIQ0 reserved | reserved 12C1 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
sioL siol gf
SID SIc0 (1)5
12C1 12C1 O:
1:
10  /2C1EN 6006,
I2CIEN 610,
) Pagedb 280 / 348 )
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1 1(SBLCRYJ)
SBILCR1
7 6 5 4 3 2 1 0
(0x00BD)
BC[2:0] ACK NOACK SCK[2:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
ACK=0 ACK=1
BC
000 8 8 9 8
001 1 1 2 1
BJ2:0] 010 2 2 3 2
011 3 3 4 3
100 4 4 5 4
101 5 5 6 5
110 6 6 7 6
111 7 7 8 7
ACK
A
0:
ACK ( ) )
A A
1:
( ) )
/ NOACK
NOACK i 0: ) )
6 o
1 o] 0]
tricn(m/fsysclk) tLow(n/fsysclk)
SCK fscl@fsysclk24MHz
m n
000 9 1z 1143KHz
001 11 14 960KHz
SCK[2:0] 010 15 18 727KHz
011 23 26 490KHz
(SCL pin) 100 39 42 296KHz
101 71 74 166KHz
110 135 138 88KHz
111 263 266 45KHz

>
p~X

Pagech281 / 348
A A

p-X




iMQ Technology Inc.

No.U TDDS01-S7617-CN

NameU SQ7617

VersionU V1.5

10 fsysclk = [Hz], flclk = [Hz]
20
30 ,SBICR2 SBICR2<SBIM> bit, SBICRI1, I2AAR, SBISR .
40 ( ) ,SBICRZ2 SBICR2<SBIM> bit, SBICRI, I2AAR ,SBIDBR
50 fsysclk 4MHz, SCK 60006, 6ODAS,
1 2 (SBILCR2)
SBLCR2
7 6 5 4 2 1 0
(Ox00BE)
MST TRX BB PIN SBIM - SWRST[1:0]
/ wW w w w w
0 0 0 1 0 0 0
0:
MST /
1
0:
TRX /
1
0: ( MST TRX PIN 616)
BB / 1: ( MST TRX PIN 616)
0:-
PIN ( )
1
0:
SBIM
1
SWRST[1:0] 6106, 60A6
10  SBICR2<SBIM> 6 0 ¢ SBICR2<SBIM> SBICRZ2 SBICRZ2
SBICR2<SBIM> 616
20 SBICR2<SWRST> bit
30
40 SBICR2 6 - -0 |, .
50 ,SBICR2 SBICR2<SBIM> bit, SBICRI1, I2AAR, SBISR
60U 0 ( ) ,SBICR? SBICR2<SBIM> bit, SBICRI,
I2CIAR ,SBIDBR
70 SBICR2 [2] 0
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1 SBLSR)
SBLSR
7 6 5 4 3 2 1 0
(OX00BF)
MST TRX BB PIN AL AAS ADO LRB
/ R R R R R R R R
0 0 0 1 0 0 0 *
0:
MST
1:
0:
TRX
1:
0:
BB
1:
0:
PIN
1:
AL 0: -
1:
AAS 0:-
1: 6 "
0: -
ADO 0 o] . .
1: 0 (o]
0: 606
LRB /
1: 616
10 SBICR2<SBIM> 6 0 ¢ SBISR
20 , SBICR2? SBICR2<SBIM> bitt SBICRI, I2AAR ,SBISR
,SBICR2 SBICR2<SBIM> bit.  SBICRI I2CIAR ,SBISR .
30 ( ) , SBICR2 SBICR2<SBIM> bit,  SBICRI,
/2C1AR,SBIDBR
) Pagedb 283 / 348 )
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12C 1 (12C1AR)
I2C1AR
7 6 5 4 3 2 1 0
(0x00CO0)
SA[6:0] ALS
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
SA6:0]
0: 12C
ALS
1:
10/2CIAR<SA> "0x00", [2CIAR<SA>  "0x00" [12C ("0x01")
20
30 , SBICRZ2 SBICR2<SBIM> bit.  SBICRI1, I2AAR  SBISR .
40 ( ) , SBICR2? SBICR2<SBIM> bitt SBICRI, [2AAR,
SBIDBR
1 (SBLDBR)
SBILDBR
7 6 5 4 3 2 1 0
(0x00C1)
SBIDBR[7:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10 (bit 7)
2UBBIDBR SBIDBR. o -
30
40 00 x 00 &BIDBR, SBICR2<PIN> 61 6. Ox00 , .
50 ( ) , SBICRZ? SBICR2<SBIM> SBICRI,
[2CIAR ,SBIDBR
) Pagedb 284 / 348 )
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15.4

15.4.1

PCKEN2<I2CEN> 606

PCKEN2< I2QEN >

, PCKEN2< I2CEN >
1 (

, PCKEN2< I2QEN >

15.4.2

,SBLCR1<NOACK>
SBILCR1<NOACK> 00

SBILCR1<NOACK>

, SBLCR1<NOACK>

>
p~X

2(PCKENZ2), )

616,

600,

) PCKEN2<I2CGEN> 61 6

606,

é ’

016.

SBICR1<NOACK> 0 0 6 SBICRI<NOACK> 010
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15.4.3
1

SBICR1<BC>

SBILCR1<ACK>

154.3.1

SBILCR1<ACK>

SBILCR1<ACK>

>

506,
SBLCR1<BC> SBLCR1<ACK>
016,
06060,
SBl xCR <BC>= SBl x CR <BC>=
SBI X CR <ACK>= >

e
>

SBI X CR <ACK>7
:
1

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

INTSBIx Interrupt request

| l

15-5

>
p~X

SBKCR1<BC>SBKCR1<ACK>
SBKCR1<BC> SBIXCR1<ACK> 15-1
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ACK=0 (Non-acknowledgment mode) ACK=1 (Acknowledgment mode)
BC
Number of clocks for data Number of data bits Number of clocks for data Number of data bits
transfer transfer
000 8 8 9 8
001 1 1 2 1
010 2 2 3 2
011 3 3 4 3
100 4 4 5 4
101 5 5 8 5
110 6 6 7 6
111 T 7 8 T
15-1 SBKCR1<BC>SBKCR1<ACK>
A BC 60Q06
A 8 A BC
U SBIXCRI<ACK> SBIXCRI<ACK>
15.4.32
A , A SDAL
(a)
A A SDA1
A SDAL A
(b)
|I2C1LAR<SA> , A SDAL
A
A A A SDAL
A SDAL
15-2 SCll SDAL
U
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Mode Pin Condition Transmitter Receiver
SCLx i Add the clocks for an acknowl- | Add the clocks for an acknowl-
“ edge signal. edge signal
Master
SDAX< Release the pin to receive an | Output the low level as an ac-
) acknowledge signal knowledge signal to the pin
SCLx+ Count the clocks for an ac- Count the clocks for an ac-
) knowledge signal knowledge signal
When the slave address
match is detected or a Output the low level as an ac-
“"GENERAL CALL" is re- . knowledge signal to the pin
Slave ceived
SDAx
During transfer after the
slave address match is Release the pin to receive an | Output the low level as an ac-
detected or a "GENERAL | acknowledge signal knowledge signal to the pin
CALL" is received
15-2 SCIx SDAXx
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1544
1544.1
SBILCR1<SCK> A
t /f Ik t /f Ik
SCK nicH(Mm/fsysclk) Low(n/fsysclk)
m n
000 9 12
001 11 14
010 15 18
011 23 26
100 39 42
101 71 74
110 135 138
111 263 266
v tieH | Low | 1ffscl l
SCL output |
fscl =1/ (tHIGH + tLow)
15-6 SCL
o SBICR1<SCK> tricr ScL
, thih [S], trich [S]
,SBLCR2<PIN> 6 1 6 ,SCL , tLow [S]
, SBICR1<SCK> 3/fsysclk[s] ,
5/fsysclk[s]
i"'(—tHIGH == i: tLow ‘;i
SCL input |
tHigH = 3/ fsysclk
tLow =5/ fsysclk
15-7 SCL
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15.4.4.2
12C

SCL pin (Mast

SCL pin (Mast

SCL (Bus)

>

T
¢

er 1)

er 2)

SCL
SCL

p~X

10 A A A clock
A
2 A
.
Wait | Count start
' R
1
Count reset ! Count reset
—) (G
T X
1 1 [
b C
15-8
,SCL . , 2
, SCL 2 SCL ,
2 cC , SCL ,
) , SCL
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1545 /
, SBLCR2<MST> 616
, SBLCR2<MST> 606 . , SBLCR2<MST>
606
15.4.6 /
, SBLCR2<TRX> 616. , SBILCR2<TRX> 606
12C (/) 616, SBLCR2<TRX>
616; 604 6006
) , 6 1 6 1CREBITRX>
606, 606 , ,SBLCR2<TRX> 616. ,
, SBLCR2<TRX> 606 . 153 SBILCR2<TRX>
, SBLCR2<TRX>
U SBICRI<NOACK> 1, SBICR2<TRX>

Mode Direction bit Changing condition TRX after changing

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

1" I2C XAR<SA> "
g nqn

Master ACK signal is returned

mode e "g"

15-3 SBILCR1<TRX>
. SB1CR2<TRX>
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15.4.7 /
SBILSR<BB> 6 0 6 , SBILDBR ; SBILCR2 <MST>,

o

SBLCR2<TRX>, SBTR2<BB> SBLCR2<PIN> 61,
SBLCR1<ACK> 616

sClxpin : I| L T2 [s] [« Ts]1 Jel [7] Je] [+
o N
SDAxpin i\i‘/ A6 XJ\S XM an an Xm XAU X RIW o

Start condition Slave address and direction bit Acknowledge signal

INTSBIx Interrupt
request ___ I_I ——

15-9

SBICR2<BB> 6 1 6 , SBILCR2<MST>, SBCR2<TRX> SBICR2<PIN> 6 1 6 SBICR2<BB>
606,

, SCL SCL ,

SCLx pin

S5DAX pin E 'r'

Sltop condition

15-10
SBILSR<BB> : ( ), SBISR<BB> 6 1 6 ;
( ) SBLSR<BB> 606
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15.4.8

(INTSBL),

SBIDBR,

SBILCR2<PIN>

SCLx pin 1

INT5BIx Interrupt request

SBICR1<BC> SBILCR1<ACK> ,

(INTSBL),

[2C1AR<SA> , SBILCR1<NOACK> 0606

SBLCR1<NOACK> 6 0 6

, SBLCR2<PIN> 0 0 6 SBLCR2<PIN> "0 , SCi

SBLCR2<PIN> 6 1 6SBLCR2<PIN> 0 1 6SBlL tLow,

6 1 6 SBLCRXPIN> 6006

tLow

2 3 T & 9

S5BIxCR2<PIN=

15.4.9

SBILCR2<SBIM>

SBILCR2<SBIM>

SBILCR2<SBIM>

p~X

>

61

61
0 1 6SBLCR2<SBIM>

when SBILCR2<PIN>is | | 1
t 0N
Set SBILCR2<PIN> toKl 1" or

SCL1 pin is pulled to low
A
I_
write data to SBILDBR
15-11 SBKCR2<PIN> SCIx

0 ; 606

() y . ’

SBLCR2<SBIM> 6 Q ¢
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U SBICR2<SBIM>6 0 6, SBICR2<SBIM> SBICRZ2 SBICRZ2 , 010 SBICR2<SBIM>
15.4.10
SBILCR2<SWRST> "10" "01",
, , SBLCR2<SBIM> SBICR2 ,
SBICR1,I2AQAR<SA>, SBISR
154.11
SDA 12C
, 1 616 2
606, SDA , SDA 2 SCL b , SDA
1 2 7 l 1 é é
SDA SCL
:
SCL (Bus)

SDA pin (Master 1)

SDA pin (Master 2)

SDA (Bus)
15-12
SDA SCL : SDA
SBLSR<AL> 616
) Pagedb 294 / 348 )
A A A A

>




iMQ Technology Inc.

No.U TDD1-S7617-CN NameU SQ7617

VersionU V1.5

SBISR<AL> 061 6 ,1CR3®/ST> SBLCR2<TRX> 606
SBILSR<AL> 616 ,

SBILCR2<PIN> 6 0 6SCL
SBLDBR, SBLDBR , SBLCR2,
SCL pin

Master A

sonpn  \ZAXDBAXDSAXD4AXD3AXD2AXD1AXD0A
o d
\

csoton __[T] 7] BT J4L 5L 6L 7L 8L 10

Master B > stop clock output

SBLSR<AL> 606

D7A D5A

SDApin  \D7AXD6A/ T Releasing SDA pin and SCL pin

to high level as losing arbitration.
SBIXSR <AL> |
SBIXCR2<MST> l \

SBIXCR2<TRX> l 1

SBIXCR2<PIN>

RN
LA

Access to SBIXDBR
or SBIXCR2
INTSBIX Interrupt
request
15-13 B
15.4.12
, , I2C1AR<SA>
SBILCR1<NOACK> 606, 12C (I2C1AR<ALS>="0") , SBLISR<AAS> 6 1 6
SBICR1<NOACK> 6 1 6 ,
I2C1AR<SA> , SBLSR<AAS> 606
(I2C1AR<ALS>= "1") SBLSR<AAS> 616 .
SBLDBR SBILDBR , SBILSR<AAS> 6056
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sciBuy ¢

1 2 3 4

5 6

i 8 9

SDAXBUS __\: ‘," sas X sas X saa X sa3 X sa2 X sa1 )Y sao X rm?[

Start condition

Slave addressDirection bit

SDAX pin

SBIXSRAAS

\_/

Output of an acknowledge signal

I

Writing or reading SBIxDBg

INTSBIX Interrupt request

15.4.13

15-14

SBLCR1<NOACK> 6 0 ¢ (

SBILSR<ADO> 6 1 6

SBLCR1<NOACK>
SBILSR<ADO> 6006

SCL (Bus)

SDA (Bus)

6 1A6

A SBILSR<ADG

¢
(o]

606

o
o

o
N

9 . IE-

[

GENERAL CALL

S30p conation J

SDAx pin

SBIxSR <ADO>

Curiput of

-/

an acknowiedge signal

INTSBIx Interrupt request

L

-
-
p~X

15-15

Pagech 296 / 348
A A

p-X




iMQ Technology Inc.

No.U TDD1-S7617-CN NameU SQ7617 VersionU V1.5
15.4.14
SDA SBILSR<LRB% SCL .
A A SBILSR<LRBA
scL i 2 3 _’Tl_IT\_ 6 7 8 9

SDA

Acknriedgiment

SBIxSR <LRB=

X o7 X o6 X ps X pa X 03 X 02 X D1 X D0 ) Acknowledgment

>

15-16
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15.4.15
12C . I2CLAR<ALS> 6 A6 I2C1AR<SA>
A I2C1AR<ALS> 6 1 6
A A
15.512C
155.1

PCKEN2<I2QEN> 616

A SBILCR2<SBIM> 6 1A6

A A 8
tLow,
I2C1AR<SA> A [2C1AR<ALS> 6 GA6 12C

SBLCR1<ACK> ¢ JAGSBILCR1<NOACK> "0"A SBLCR1<BC> "000"A

SBILCR1<SCK> tHicH

A SBILCR2<MST> SBLCR2<TRX> SBILCR2<BB> 6 046 SBLCR2<PIN> 6 156

SBLCR2<SWRST> 6 0A 6

U p )
A
15.5.2
(SBLSR<BB>="0")
SBLCR1<ACK> 6 16 SBLDBR

616 SBLCR2<MST> SBLCR2<TRX> SBLCR2<BB> SBILCR2<PINA

SBIDBR . SBIL
Y SCL A SBILCR2<PIN> )
scu X A
10 A SBIXDBR . SBIDBRA
) Pagedb 298 / 348
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20 98.0us . ( Izc JA  237us( I2C
) X 98.0us 23.7us SBICR2<MS %
SBICR2<TRX>, SBLR2<BB> SBICR2<PINA SBIDBR

——

SCLx pin -
: :| |‘|| 2 |3| |4| |5 5| |7| |B| 9|

1
1
. 1
SDAX pin ] H
- ' T 7
AW \ _‘\_,'
_ _\___, « v PR _Acknowledgem
ent signal from
Start condition Slave address + Direction bit aslave

SBIXCR2<PIN>

SBIXCR2<TRX>

Interrupt request
signal

SBIXCR2 <TRX> s cleared to 0"
when the direction bit is "1"and an
acknowledge signal is returned

15-17

15.5.3

1 A SBLSR<MSTA
155.3.1 SBLISR<MST>616 ( )
SBLSR<TRX>

(@ SBLSR<TRX>616( )

SBILSR<LRB>. SBISR<LRB>06 A6 . (
YA
SBLSR<LRB>6 @ 6 ) 8 A SBLCR1<BCk

SBLCR1<ACK> 06 1A4 SBILDBR

A SBICR2<PIN> 6 A6 Scu A
A SDAL
A SBICR2<PIN> 6 0 4SCl1
A SBILSR<LRB>
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SCLx pin 1 2 3 4 5 6 7 8 9

Write to SBIXDBR

—~
SDAX pin \ o7 X s X ps X o4 X D3 X D2 X D1 X Do J i

Acknowledge signal
from the receiver

ﬂ

SBIxCR2<PIN>

INTSBIx Interrupt request

—

15-18 SBKCR1<BC>="000" SBKCR1<ACK>="1"

(b) SBLSR<TRX>606 ( )

8 A SBLCR1<BC> SBICR1<ACK> 616 SBLDBR
( A )
A (0x00) SBILDBRA SBICR2<PIN> 6 1 6
scu A 1 A A SDAL
606
SBILCR2<PIN> 6 0 6 1
A SBIDBR SBILCR2<PIN> 061

Read SBIxDBR

— \\\rite to SBIXDBR

SCLx pin 9 | 1 2 3 4 5 ] 7 8 9

Yy
SDAX pin / D7 ¥ D6 ¥ D5 % D4 ¥ D3 Y D2 ¥ D1 ¥

SBIXCR2<PIN> |

INTSBIx Interrupt ﬁ

reguest | | H

15-19 SBKCR1<BC>="000" SBKCRI1<ACK>="1"

Acknowledge signal
to the transmitter
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¢
C

SBLCR1<ACK> 606 SBLCR1<BC> 6000 6
SBLCR2<PIN> 616, (0x00) SBILDBR

A SBILCR2<PIN> 6 & 6

SBILCR1<ACK> 6 0A6 6 SMMI<BC>60016
SBLCR2<PIN> 6 1A6 SBILDBR (0x00)

SBILCR1<PIN> 6 1A6 1

p~X

-

SDA

15-20
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