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A 64 KBFlash
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A PPG
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ADC
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1 ADC
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LQFP %7 32
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|
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}—-I Load Buffer |
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Instruction Buffer i__l Sore Buffer |
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Instruction Decode »| Instruction Sequence | }
|
|
|
|
: |
Instruction Dispatch }
________________ | e I
I I }
| | I
| | }
Data Fow Control

>

p~X

Pageb11/ 334
A A

L v

A

tt o

Execution Unit

Register File

L |

p-X




iMQ Technology Inc.

No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

SQ7613LQO032SETR SQ7613N5032SETR
32 32
(o ) (29) (29)
2.0~5.5V 2.0~5.5V
-40~85C -40~85C
8 8
Flash /
64K Bytes/10 64K Bytes/10
RAM 4K Bytes 4K Bytes
e 12-bit x 7-CH 12-bit x 7-CH
(VDD, ) (VDD, )
8 -8
.28 . 28
16MHz 16MHz
/ +-1% @ 0~50C +-1% @ 0~50C
+/-1.5% @-20~70C +/-1.5% @-20~70C
+/- 3% @-40~85C +/- 3% @-40~85C
1~16MHz 1~16MHz
BROR 4 4
8 8
(+/-3%)72 (+/-3%)2
; 16bit x 8 16bit x 8
WDT,TBT WDT,TBT
PWM/PPG 16bit x 8 16bit x 8
UART x 3, UART x3,
SIO x 2, SIO x 2,
12C x 2 12C x 2
LQFP32 QFNP32 (5x5)
Note 1: VDD, ADC VDD R ADC
Note 2: SQ 8 LVDA +3%,
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870E Core
OCD GPIO
Controller = PN GPIOD
. DIC
icache R e
8x16-bit |_cpior |
TeA K— GPIO2
onfigurable
32hit High Speed BUS Network
Inter-Connecton ~ k={ _ GPIC5 |
(PN)
(=) 2x2C |
lash MAC
Flasl
4K RAM
Controller G 2si0 (=)
(%] PNIC A
II 8 CZD Controller
WDT K=o
Q
64K Flash e
g
.:c:‘2
& C
AD .
. . <#> k= 12bit ADC
Power Circuit System Controller >
BG BIAS = Controller QZD
Regulator
Clock ﬁ
= Controller PN
HIRC Power Fail LvD
Clock C:D Detection
LPIRC warm Controller 4—»
up System
counter clock mux
PLL
-
=] HXTAL Clock
- Monitor
LIRC
Low speed
clock mux
1-2 SQ7613
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/

LQFF32 (7x7) - SQ7613LQ032SETRQFN 32 (5x5) - SQ7613N5032SETR

J

.1/AIN10/RXDL/ TXD1/ TCA3_IN
.2/ AIN9/ TXD1/RXDL// TCA3_OU

:

P5.3/AIN8/VREF ADC

32_] P3.5/TCAG/EINTS/KWI5

[31]
[30]
[25]
[ 28]
[27]
[26]

P1.0/ AIN7/EINTO/ KWI O
P1.1/AIN6/EINTL/ KWI 1
P1.2/ AIN5/EINT2/ KWI 2

25 ] P1.3/AIN4/EINT3/KWI3

O

P3.4/ DBG/EINT4/KWI14 [T
P4.2/RESETEINT. 2]

P43/EINZ [3
P4.4/HXOUT/EINTA [2_]
P4.5/HXIN/EINTs [ 5]

24_] P0.2/SCK/SCU/TCA/EINT2/KWI2

23

22

P0.0/ RXD0/ TXDO/ St/ SDAL/ TCAD/ EINTO/ KWI 0
P0.1/TXDO/RXD0/SO1/ TCAL/EINTL/ KWI 1

21 | PO.4/RXDR/TXD2/ SO0/ SDAD/ TCA4/ EINTA/KWI 4
20_| P0.5/TXD2/RXD2/ SD/ SDAD/ SCIO/ TCAS/ EINTS/ KWL5

IC

ReG 6] [0 ] P0.6/SCK/SCIO/ TCA6/EINTE/KWI6
vss ] 18 ] (P3.6/RXDD/ TXDO/TCA3
veb [ [T7] [P3.7/TXD0/ RXDO/ TCAT/ EINTZ/ KWL 7
iEEEELEEE
OoN AN Y oo
EEEEREEE
= < e
Wuww wwug g
[s) 3 O 3 3
32585038
5 2 S E EFEFE
R 23 933
Bg 2884538
= 2 253
g 3 o &
§ o
g &
1-3 LQFR32
10 sQ7613 4 Aa P3.4/DBG P4.2/RESET VDD, GND,
20U sQ7613 4  OCDE , , ,
4 OCDE (P3.4/DBG P4.2/RESET VDD, VSS)
64KByte 9 iMQ (MQ-Link) (Flash Writer)
) Pageb14/ 334 )
5 A A A A
A

>




iMQ Technology Inc.

No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5

30 TCAx  Timer Input/output A P5.1/TCA3_IN Timerlnput A P5.2/TCA3_OUT Timer output
40 UART A P0.0 RXDOA P0.1 TXDQ
P0.0/RXDO/TXDO P3.6/RXD0O/TXDO
UARTO TXDO/RXDO P0.1/TXDO/RXD0O P3.7/TXDO/RXDO0O
P5.1/RXD1/TXD1
UART1 TXD1/RXD1 P5.2/TXD1/RXD1
P0.4/RXD2/TXD2
UART2 TXD2/RXD2 PO.5/TXD2/RXD2
P0.6/SCLO P0.5/SCLO P3.3/SCLO
12C0 SCLO/PAO P0.5/SDAO P0.4/SDAO P3.2/SDAO
P0.2/SCL1 P2.2/SCL1
12C1 SCL1/SDA1 | P0.0/SDA1 | P2.1/SDAl
P0.6/SCKO
SI00 SCKO/ SI0/ SO0 | P0.5/SI0
P0.4/SO0
P0.2/SCLK1 P2.2/SCLK1
SI01 SCK1/SI1/S01 | P0.0/SI1 P2.1/SI1
P0.1/SO1 P2.0/SO1
50 1/0 . U
/
Key-on Wakeup External Interrupt
PO.0 P1.0 P2.0 - KWIO0 EINTO
PO.1 P1.1 P2.1 P3.1 KWI1 EINT1
PO.2 P1.2 P2.2 P3.2 KWI2 EINT2
P3.3
- P1.3 - P3.6 KWI3 EINT3
P0.4 - P2.4 P3.4 KWI4 EINT4
P0.5 - - P3.5 KWI5 EINTS
P0.6 - - - - KWI6 EINT6
- - - P3.7 P4.7 KWI7 EINT7
P4.2 EINT2
P4.3 EINT3
P4.4 EINT4
P4.5 EINT5
) Pageb15/ 334 )
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/ /0
P3.4 11O A
110
1 |P3.4/ DBGEINT4/KWI 4
(Type A) EINT4 KWI 4 DBG
P3.4
P4.2 11O A
2  |P4.2/RESEEINT2 Vo - o
(Type A) RESET EINT2 P4.2 A (low-
active)
/o P4.3 I/O A
3  |P4.3EINT3
Type A "
(Type A) EINT3 P4.3
P4.4 I/O A
110
4 |P4.4/HXOUTIEINT4
(Type B) HXOUT, EINTA P4.4
P4.5 11O A
5  |P4.5/HXIN/EINTS Vo
(Type B) HXIN EINTS P45
6 |REG i T
(Type C) U RES pin
7 |vss
8 |vDD VDD
P3.3 110 A
110
9  |P3.3/SCLUEINT3/ KWI3
(TypeA) I2C  SCLO EINT3 KWI3 P3.3
P3.2 110 A
110
10 |P3.2/SDAUEINT2/ KWI2
(Type A) I2C  SDAD, EINT2 KWI2 P3.2
/o P3.1 110 A
11 |P3.1/EINT1/ KWI1
(Type A) EINT1 KWI1 P3.1
P4.7 11O A
P4.7/TCA7/DVO/EINT7/ 110 )
12 kw7
(Type A) 16 TCA7 DVO DVO,
EINT7 KWI7 P4.7
) Pageb16/ 334 )
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32
IO
/
P2.4 110 A
P2.4/SCLO/TCA4/EINT4/ 110 i
13
Kwi4 (Type A) 2C  SCLO 16 TCA4 EINT4
KWI4 P2.4
P2.2 o A
P2.2/SCK1/SCL1/TCAEINT /0 X
4o kwiz
(Type A) SIO SCK1I2C  SCL116 TCA2 EINT2
KWI2 P2.2
P2.1 o A
P2.1/SI1/SDAL/TCAYEINTL 10 X
B kwit
(Type A) SI0O  SI1 12C  SDAL 16 TCAL
EINT1 KWI1 P2.1
P2.0 o A
P2.0/SOL/TCAUEINTO/ 10 X
16 0
KWI (Type A) SI0  So1 16 TCAQ EINTO
KWI 0 P2.0
P3.7 I/0 A
P3.7/TXDO/RXDO/TCATEIN 10 X
7 kwir
(Type A) UART  TXDO/RXDQ 16 TCA? EINT?
KWI7 P3.7
o P3.6 o A
18 |P3.6/RXDO/TXDO/TCA3 i
(Type A)
UART  RXDO/TXDQ 16 TCA3 P3.6
P0.6 110 A
P0.6/SCKO/SCLO/TCAEEINT 110 X
19 |
6/ KWI16 (Type A) SIO  SCKOI2C  SCLO 16 TCAG EINTE
KWI6 0.6
P0.5 110 A
oo |PO.5/TXD2/RXD2/SIOISDAO) 110 X
SCLO/TCASEINTS/ KWIS (Type A) UART TXD2/RXD2 SIO SIQ I2C  SDAQ 16
TCAS EINT5 KWI5 P05
P04 I/0 A
1 |PO.4/RXD2/TXD2/SO0/SDA 110 X
O/TCA4/EINT4/ KWI4 (Type A) UART  RXD2/TXD2 SIO SOQ 12C  SDAQ 16
TCA4 EINT4 KWI4 PO.4
P01 I/0 A
5, |PO-LITXDO/RXDO/SOL/TCA 110 X
1/EINT1/KWI1 (Type A) UART  TXDO/RXDQ SIO SOl 16 TCA1L
EINT1 KWI1 PO.1
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32
/ I/0
POO 110 A
3 |PO.O/RXDO/TXDO/SIL/SDAL/ /0 .
TCAO/EINTO! KWIO Type A) UART RXDO/TXDQ SIO SI1 12C  SDAL 16
TCAQ EINTO KWIO P0.0
P02 I/0 A
54 |P0:2/ SCKLSCLLTCA /0 X
EINT2/ KWI2 (Type A) SI0O SCK1 12C SCL1 16 TCA2
EINT2 KWI2 P0.2
P13 I/0 A
/0
25 |P1.3/AIN4/EINT3/ KWI3
(Type D) ADC  AIN4, EINT3 KWI3 P13
P12 I/0 A
/0
26 |P1.2/AIN5/EINT2/ KWI2
(Type D) ADC  AIN5, EINT2 KWI2 P1.2
P11 o A
/0
27 |PL.1/AING/EINTL/ KWIL
(Type D) ADC  AING, EINT1 Kwil P11
P10 I/0 A
/0
28  |P1.0/AIN7/EINTO/ KWIO
(Type D) ADC  AIN7, EINTO KWIO PL1.0
P53 o A
/0
29 |P5.3/AIN8/VREF_ ADC .
(Type D) ADC  AIN8, ADC VREF_ADC P53
P52 I/0 A
30 |P5-2/AINO/TXDI/RXDL/TCA /0 X
3_OuT (Type D) ADC  AIN9, UART TXD1/RXD1 16 TCA3_OUT
P5.2
P51 110 A
31 |P5-UAINIO/RXDLTXDL/TC /0 i
A3_IN (Type D) ADC  AIN10, UART RXD1/TXD1 16 TCA3_IN
P5.1
P3.5 o A
/0
32 |P3.5/ TCAFEINTS/ KWI5 .
(Type A) 16 / TCA5 EINT5
KWI5 P35
SQ7613 A A U

p-X
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NameU SQ7613
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1. ADC
ADC Input Filter
2053
AN [ F—1— MW
SQ7613 1 e
1-4 SQ7613 ( ADC
2.

>

HXIN
I 16~22pF []16MHz
i SQ7613

External Crystal

1-58Q7613 (

Pageb19/ 334
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3. (power decoupling)

Power Decoupling Cap

Power
Jack

VSS

—

T HE
10uF | 0.1uF _0.1uF

/l VDD

\

SQ7613

>

REG
| 1uF
1-6 SQ7613 a ( -POWER DECOUPLINg
U IC (VDD) 0.1uF, IC
0
VDD
. A
10KY
RESET SQ7613
|Q _
o) 1uF
= r DBG
_1_0pF
1-7 SQ7613 ( )
) Pageb20/ 334
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No.U TDDS)1-S7613-CN

NameU SQ7613

1.51/0
/0 /0
Type A GPIO( ADC
e EVoo
DBG
Peh RESET
7”1 PxDO
= Pull-up resistor
PxDI
> PxOE
[ < |‘
i)
" “| PxFC1 EVio
% D—{ P<h
‘ ™| pxec2 Px.X
Dr e
- EVss
~| PxPU
;J_;Pull{jown resistor
g )
T
) Pagetb21/ 334 »
A A A A
A
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110
(Circuit Type)

/o]

Type B

PXDO —»

PxDlI

4’|PXOE ™

I | P4.4/H XOUT

>

R
#
. PXFC1 g &
. L
g ] H
»IPxFC2 N<h| P-ch
>bxPu B
—-a [
D P4.5/HXIN
> lpxPD g
.
) Pageb22/ 334 )
5 A A A A
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VersionU V1.5

/10
- /0
(Circuit Type)
Type C REG
VDD
ﬁ
Internal Circuit
REG pin
TypeD .~ EVos GPIO( ADC
)
N 4| P<h
PxDO —
= Pull-up resistor
PxDI >
»| PxOE ]
<t
#
. PxFC1 B EVeo
% D—{ P-ch
‘ >l pxrc2 B
e
- EVss
”| PxPu >
= Pull-down resistor
I ”| exrD > a
lJ__l P-ch
NDESE
T N-ch
T
) Pagech23/ 334 »
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VersionU V1.5

2.1
. A A
A
(Vss = OV)

Vbp 0.3t06.0
Vin 0.3 to VDD+0.3

/0 100 mA
Tste -50 to 125 T

>

p~X
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

>

2.2
/ A
25¢ Vpp=3.3V,
2.2.1
Vob 2.0 3.3 5.5 \Y
Vooa 2.0 3.3 5.5 \Y
() VRksT 1.89 1.95 2.01 \Y
Ta -40 25 85 T
U BROR
2.2.2
(1 fan 1 16 MHz
furc Ta = 256 25% 32 +25% kHz
Ta = 256 -1% 1 +1%
TA=0~50¢ ( 2) -1% 1 +1%
fLrire MHz
Ta=-20~70C ( 2) -1.5% 1 +1.5%
Ta = -40~ 85¢ -3% 1 +3%
Ta =256 -1% 16 +1%
Ta=0~50¢ ( 2) -1% 16 +1%
fHiRe MHz
Ta=-20~70C ( 2) -1.5% 16 +1.5%
Ta = -40~ 85¢ -3% 16 +3%
fpLL Ta = 256 ( 3) 24 ( 3) MHz
10 2.5ms(16MHz, 25€ ),
20 VDD= 5V +10%( 4.5~5.5V)
30 (feL) PLL (16MHz fxin fiordA  +-1%
) Pageh25/ 334 )
A A A A
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

2.23 1/0
VvDD=3.3V ,Ta=40~85¢

Vi 0 0.25 VDD \%

ViH 0.75VvDD VDD \%

VoL _os0 IOL=5 mA 0.4 \V;
VoH_o15 IOH=1.5 mA VDD-0.4 \
0.1xvVDD 2.5 6.7 mA
o 0.3xvVDD 7 15 mA
0.9xvVDD 1 24 - mA
for 0.7xvVDD 3 5.8 mA

ReuLLup 10 20 40 kY
ReuLLDN 10 20 40 kY
VDD=5V ,Ta=40~85¢

Vi 0 0.25 VDD \%

ViH 0.75 vDD 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
0.9xvVDD 2.5 4.8 - mA

for 0.7xvVDD 6.5 12 mA

ReuLLup 10 20 40 kY
ReuLLon 10 20 40 kY

) Pageh26/ 334 )
5 A A A A
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
23  (DC)
Operating @ 3.3V, Ta=40~85¢
LPIRC PLL ,
24MHz,
Ioo_no fLprE1MHZ, fsysclk24MHz - 55 8.5 mA
(PLL)
(HIRC) ,
Ipb_N1 fuxn=0MHz,fsysclk=16 MHz - 2.7 4.2 mA
LIRC A Flash (HIRC)
( ash ) LIRC
Ipp_n2 , LIRC , - 0.7 1.1 mA
fsysclk=32KHz
(HXTAL)
Ioo_na fsysclk=16MHz - 3.8 5.7 mA
(HXTAL)
LPIRC PLL ,
24MHz
| ' - 2.7 4.1 mA
pp-sto flpir&E1MHz fsysclk24MHz
(PLL)
(HIRC) ,
- Ipp_sL1 frxin=0MHz,HIRC 16 MHz - 1.3 2.1 mA
(LIRC AcCpPU (HIRC)
) LIRC
| - 0.7 1.1 A
op-st2 fsysclk=32KHz m
(HXTAL)
loo_sts fsysclk=16MHz - 2.0 31 mA
(HXTAL)
(LIRC AcCPU RAM | lob_pso 1.0 - uA
)
Operating @ 3.3V, Ta=256¢
(LIRC AcCPU RAM | lop pso 0.8 1.0 - uA
)

>
p~X
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

Operating @ 5V,Ta=40~85¢
LPIRC PLL
24MHz,
loo_no fLpre 1MHZ,fsysclk=24MHz - 5.5 8.5 mA
(PLL)
(HIRC)
Ipp_N1 fuxin=0MHz,fsysclk=16 MHz - 2.7 4.2 mA
LIRC A Flash (HIRC)
( as ) LIRC
Ipp_n2 , LIRC , - 0.8 1.2 mA
fsysclk=32KHz
(HXTAL)
Ioo_n3 fsysclk=16MHz - 3.8 5.7 mA
(HXTAL)
LPIRC PLL ,
24MHz
I : - 2.7 4.1 mA
Pp-_sto fLpir&1MHzfsysclk=24MHz
(PLL)
(HIRC) ,
. Ipb_st1 frxin=0MHz,HIRC 16 MHz - 1.3 2.1 mA
(LIRC AcCPU (HIRC)
) LIRC
| - 0.8 1.2 A
bo-_sL2 fsysclk=32KHz m
(HXTAL)
Iop_sts fsysclk=16MHz - 2.0 3.1 mA
(HXTAL)
(LIRC AcCPU RAM | Ibp pso - 1.1 - uA
)

Operating @ 5V,Ta=2%

(LIRC AcCPU RAM

Ipb_pso

0.9

11 - UuA

>
p~X
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
2.4
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 : :
circuit reset signal
2-1
NoteU A 0.2v A IC
) Pagecb29/ 334 )
. A A A A
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

2.5BRCR
Ta=40~85¢
VBRORONL1 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 VBRORON3 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)
Operating voltage
Level of detected J--ccoveeverrmrmmrarnneirneieieiiieiiiieneannd N e
Voltage |+ : E
BROR voltage 4 1
detection reset signal
2-2BROR
Note U BROR A
) Pageb30/ 334 )
A A A A
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
2.6 LVD

Ta=40~85¢

VLVD1 [Falling Mode, , LVDCFG=000(Note) 1.94 2.00 2.06 \%

VLVD2 [Falling Mode, , LVDCFG=001 2.28 2.35 2.42 \Y

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

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

LVD

VLVDS5 [Falling Mode, , LVDCFG=100 3.06 3.15 3.24 \Y

VLVD6 [Falling Mode, , LVDCFG=101 3.86 3.98 4.1 \Y

VLVD7 [Falling Mode, , LVDCFG=110 4.07 4.20 4.33 \Y

VLVD8 [Falling Mode, , LVDCFG=111 4.37 4.50 4.64 \Y

tVLTON Voltage detecting detection response time - 1 10 us

Operating voltage

Level of detected voltage

Supply voltage (VDD)

A

1.94V (Note)

tVLTON ,

—
Signal to request the :
Voltage detection interrupt : ﬂ
2-3LVD
NoteU BROR

>
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
2.7 ADC
VREF_ADC=VDD
45V ° VDD ' 5.5V, Ta=45~85¢C
RE&bc 12 bits
fapc 470 KSPS
(DNL) DNLaoc +2.5 LSB
(INL) INLapc +3.5 LSB
Ecain 5 LSB
EorrseT +4.5 LSB
Vabpc_RNG VDD \Y
VREF_ADC VREF_ADC VDD Y,
U VREF_ADC=VDA 2~5.5V

VREF_ADC=VDD

2V ' VDD ' 5.5V, Ta=-45~85¢
RESpc 12 bits
fanc 470 KPS
(DNL) DNLapc +4 LSB
(INL) INLapc +5 LSB
Ecamn 16 LSB
EoreseT +6 LSB
VaDC_RNG VDD \Y
VREF_ADC VREF_ADC VDD \%
U VREF_ADC=VDA 2~5.5V

U ADC sample rate= — x
24MHz, ADCCKDIV ~ O0x02A ADC Sample rate : —o—— ¢ X& ¢RI n i

Pageb32/ 334
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NameU SQ7613

VersionU V1.5

2.8 Flash
(Vss: 0V, 2.0V’ Voo 5.5V, Topr=-40to 85CC)
Flash -- -- 100,000
Flash (per byte) -- -- 7.5 {s
chip erase -- -- 40
Flash sector erase 5 ms
1 =512 )

>
p~X
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

3.

SQ7613

(CPUL)
870E
C
9
16 (ALU) /
2 8 16 (GPRs)
2 8 8 GPRs
2 8 16 GPRs
16 (PC)
16 (SP)
7 (PSW)
64 KB Flash
4KB RAM
) Pageb34/ 334
A A A
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

3.1
A A register rg 8-bit register
w W register r, gdg 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 + Add
1Y lY register - Subtract
PC Program Counter X Multiply
SP Stack Pointer = Division
PSW Program Status Word & Bitwise AND
JF Jump Status flag | Bitwise OR
CF Carry flag A Bitwise exclusiveOR
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
3-1
) Pageh35/ 334 )
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NameU SQ7613

VersionU V1.5

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

El* Enable interrupt SHLCA Arithmetic shift left

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

J* Optimized jump SHRCA Arithmetic shift right

JP Absolute jump SUB Subtract

JR Relative jump SUBB Subtract with borrow

JRS Short relative jump SWAP swap nibble

LD Load bit/byte/word SWiI Software interrupt

(Register)/effective address

LDW Load word (Memory) TEST* Bit test

MUL Multiply XCH Exchange

NEG Negate XOR Logical exclusive OR

NOP No operation OR Logical OR

p>

)

b~
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

3.2
w A w A
B C B C
D E D E
H L H L
IX IX S
Y Y P
BankO Bankl
3-1
3.2.18
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

Pageb37/ 334
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VersionU V1.5

AC
0
DIV WA,C UCcC

LD A,HL+C) G C

DE

¢

LD A, (DE) U DE

HL

¢

0
LD A, (HL) & HL

p

16 DE

16 HL

LD A, (HL+0x52) & HL

LD A,(HL+C) U HL

3.2.216
2 16 IX 1Y
AlX 1Y
U
LD A, (IX) 01X
LD A(IY+0x52) U IY
LD IX(0x3A) U IX
A
RBS,1A
A
U (BANKO  BANK1)
(X 1v)
A

>
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

U BANKOA BANK1
PINTot) LD RBS,1 ;Switches to the register bank BANK1
| Interrupt processing |
RETI ;RETURN
(Makes a return automatically to
BANKO that was being used by the
main task when the PSW is restored)
3.2.3
PSW 0x003F SFR PSW 6
Jump Status Flag, JF
Zero Flag, ZF
Carry Flag, CF
Half Carry Flag, HF
Sign Flag, SF
Overflow Flag, VF
A ( 6JJ c@&IJR@6CC
)
T 1 JF=1
F 0 JF=0
Z Zero ZF=1
NZ Not zero ZF=0
CS Carry set CF=1
CcC Carry clear CF=0
VS Overflow set VF=1
VC Overflow clear VF =0
M Minus SF=1
P Plus SF=0
EQ Equal ZF=1
NE Not equal ZF=0
LT Unsigned less than CF=1
GE Unsigned greater than or equal to CF=0
LE Unsigned less than or equal to (CFM"ZF) =1
GT Unsigned greater than (CFM"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 ™ (SFMVFFO
3-3
) Pageb39/ 334 )
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3.2.4 (SP)
SP 16
A
3.2.5 (PC)
PC 16
CPU

sP 1

poX
¢

Pageh40/ 334
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VersionU V1.5

3.3
SQ7613 9 A A
7
2
1
1
2
1
1
2
1
18
3-4
3.3.1
(HL), (DE), (IX), (1Y)
16 HL DE IX 1Y
ULD A,(HL)
8 (HL+d), (IX+d), (1Y+d)
16 HL IX IY A 8 d A

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

HL A
ULD A, (HL+C)

SP

U LD A, (+SP)

>
p~X

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

ULD WA, (SP + 0xD6)

PC (PCHA)
PC A A A A
ULD A, (PC+A)
3.3.2
8 (x)
8 XA 0x0000  OXOOFF
ULD A, (0x87)
16 (vw)
16 VWA 0x0000 OxFFFF

ULD A, (0x5678)

3.33 r m
r rr
OLD A B
3.34 (n  mn)
n mn
ULD A, 0x53
) Pageh42/ 334 )
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VersionU V1.5

3.3.5.
PC 8
PC A 8 dA
UJR$+2+0x35
PC 5
PC A 8 dA
U JRS$ + 2 + 0x14
3.3.6

16
U JR OxOF1A3

3.3.7
4 2 A 16
3.3.8
A
USET A3
A A
(HL+d) (IX+d) (IY+d) (HL+C) (+SP) (SP+d) (PC+A) (x) (vw)
U SET (HL).1

Pageh43/ 334
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3.3.9

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

U SET (HL).A
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3l4
A
- (SWI)
341
A
F A
A
E A A
F D
3.4.2
A
F A
A
A
E
F D
) Pageh45/ 334 )
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3.4.3
A
F A
D A
M A
A A
E
F D M
3.4.4
A
F A
A
M A
A A
E
F D M

Pageh46/ 334
A A




iMQ Technology Inc.

No.U TDDS)1-S7613-CN
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3.4.5
0
1
JP (src*)
JP gg *src: DE, HL, IX, 1Y, IX+d, IY+d, SP+(
HL+d, HL+C, +SP, PC+A
JP mn fp (.src*)
Src: X, VW
1) PC 8
JR T,$+2+d, etc.
2) PC 5
JRS T, $+2+d, etc.
JP OxO0F1A3
E 1 U
A
F A
A
E A
E 2 U
A
F A
A
E
E+1
E+2
D E E+1 E+2

>
p~X
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3.4.6
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

>

p~X
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3.4.7

(SWI)

¢

p

p

E+1

>

E+2

E+3

SWiI

E+1

E+2

E+3
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3.5
A u
(ALU)
/
3.5.1
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, HL+d, HL+C, SP
3-5
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3.5.2 (ALUV)
8-hit register to an immediate value cmp g,n
16-bit register to an immediate value cmp gg,mn
8-hit 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 immed iate 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 addr,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 regi ster 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-hit register to an immediate value subb g,n
16-bit register to an immediate value subb gg,mn
8-hit register to another register subbr,g

I e e e e N = R R S R R R R

>
p~X

Pageb51/ 334
A A

p-X




iMQ Technology Inc.

No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

16-bit register to another register

subb rr,gg

8-bit register to memory conten t

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

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
bitwise logical

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 val ue 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*)

= R R R
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Add with 8 -bit packed
8-hit register operation daag 1
BCD number
Subtract with 8-bit
8-hit register operation das g 1
packed BCD number
mul
Multiply 8-bit register operation 1
mregl*,mreg2*
Divide 8-bit register operation div dregl1*, C 9
Negate 16-bit register operation neg CS, g9 1
U src: x, vw, DE, HL, IX, 1Y, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
srcdst: x, vw, DE, HL, IX, 1Y, IX+d, IY+d, SPHL+d, HL+C, +SP, PC+A
mregl: W, B, D, Hmreg2: A,C,E, L
dregl: WA, DE, HL
3-6 (ALU)
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3.5.3 /
8-bit register, logical shift left by one shic g 1
8-hit register, logical shift right by one shrc g 1
Shift
16-bit register, arithmetic shift left by one shlca 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 wi th 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
3-7 /
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3.54
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 8hit register using a 3-bit b field testg.b 1
Set a bit of a memory content using a 3-bit b
test (gc*).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
) Pageh55/ 334 )
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>




iMQ Technology Inc.

No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

Store G 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, (src*).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
U
src: X, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
3-8
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3.5.5
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,$+2+d 1
Relative jump with false jump flag ir F,$+2+d 1
Relative jump with true Zero flag jr EQ,$+2+d 1
Relative jump with false Ze flag jr NE,$+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 jir 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 anexclusiveOR | 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 exclusive-OR 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

Relative jump with true Overflow flag jr vs,$+3+d 1
Relative jump with false Overflow flag jr VC,$+3+d 1
Jump with immediate addressing JP mn 1
Jump with register addressing JP gg 1
Unconditional Jump
Jump with direct addressing mode or register JP (src*) 3
indirect addressing mode
U src: x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
3-9
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3.5.6 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
Retum 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
3-10 3 3
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64KB
0x0000 0x0000 ROM 6KB
0x1800 =
0x2000 eserved
SRAM4KB
0x3000
Reserved
0x5000
Flash
64KB
Flash
44KB
OXFFFF OXFFFF
PMCFG=0x00 PMCFG=0x05
4-1
0x0000 SFR 0x0000 SFR 0x0000 SFR
0x1000| SRAM4KB | 0x1000| SRAM4KB | 0x1000| SRAM4KB
0x2000 0x2000 0x2000
Reserved Reserved
Reserved
0x8000 0x8000
Flash Flash
0x0000 0x8000
I I
OX7FFF OXFFFF
OXFFFH OXFFFR OXFFFR
DMCFG=0x00 DMCFG= 0x40 DMCFG=0x50
4-2
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4.1

SQ7613 A 64 A 3
0x0008 SYSCRO 0
0x0009
0x000A PMR
0x000B | RSTFLG Reset
0x000C
0x0|OOF
0x0010
Ox0|01F
0x0020 CLKCRO 0
0x0021 CLKCR1 1
0x0022
0x0023 CLKCR3
0x0024 PLLCRO PLL 0
0x0025
0x0026
0x0027 FCKDIV Flash
0x0028 WDCTR
0x0029 WDCDR
0x002A WDCNT 8
0x002B WDST
0x002C
0x002D
0x002E TBTCR
0x002F DVOCR
0x0030 CMSR
0x0031 LVDCR
0x0032
0x0033

p>
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>
p~X

0x0034 PONCR
0x0035 | CMCR
0x0036

|
0x0037
0x0038 PMCFG
0x0039 DMCFG
0x003A | MIFR
0x003B

|
0X003E
OX003F | PSW

4-1
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>

4.1.1
0x0008 SYSCRO
0x000A PMR
0X000B RSTFLG Reset
0(SYSCRO)
SYSCRO 6 5 4 3 2 1 0
reserved reserved | reserved | XRSTDIS| OCDDIS | ROMST | reserved
/ - - - R/W R/W R -
0 0 0 0 0 0 0
0 0
20
30 A reserve 0
oU
XRSTDIS
1U
oU ocD
OCDDIS OCD
1U OCD
0U ROM CRC
ROMST ROM
1U ROM CRC

p~X
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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
U 02
oU LDO
LDOON LDO
1U LDO
oU Seep
DSM
1U Seep
000U
PMODE [2:0] .
U
Reset (RSTFLG)
RSTFLG 7 6 5 4 3 2 1 0
CLR Reserved BLMP WDTF Reserved| EXBRORF
/ W R R R R R R R
0 0 0 0 1 0 0 1
ouU
CLR RSTFLG 10
(1 , write 1 clear)
10  bootloader
BLMF Bootloader
OU  bootloader
10  Watch dog
WDTF Watch dog
0U  Watch dog
BROR 10 BROR
EXBRORF N
ouU BROR
} Pageh63/ 334 )
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(UID)
uib 6 5 1 0
uUiDn
/ RIW
* . . .
10 (device identification number).
20 UID 16 bytesA
( http://www.imgtech.com/tech/technicaldocuments/samplecode )
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4.1.2
o
- (WDT)
- (TBT)
; (DVO)
o
- PMCFG
- DMCFG
- MIFR
- PSwW
0x0038 PMCFG
0x0039 DMCFG
0x003A MIFR
0x003F PSW
(PMCFG)
PMCFG 6 5 4 3 2 1 0
PMCFGI[7:0]
/ 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
) Pagedh65/ 334 )
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(DMCFG)
DMCFG 6 | 5 | a4 3 2 0
DMCFG[7:0]
/ RIW RIW RIW R RIW RIW
0 0 0 0 0 0
10
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)

p>
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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
El
IMF SO
(D1)
(PSW)
PSW 7 6 5 4 3 2 1 0
JE ZF CF HF SF VF RBS -
/ R R R R R R R -
0 0 0 0 0 0 0 *
10
20 0 IMF A . O0x003A
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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
VvC Overflow clear VF=0
M Minus SF=1
P Plus SF=0
EQ Equal ZF=1
NE Not equal ZF=0
LT Unsigned less than CF=1
GE Unsigned less than or equal to CF=0
LE Unsigned less than or equal to (CFrzZF) =1
GT Unsigned greater than (CF~"ZF) =0
SLT Signed less than (SFAVR) =1
SGE Signed greater than or equal to (SFAVF) =0
SLE Signed less than or equal to ZFN(SFAVF) =1
SGT Signed greater than ZF~N(SFAVF)=0
4-2
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4.2
4.2.1
U A

Flash

- 8 16

- 3 UART

- 2 12C

- 2 SIOo

- 8

- 8

- 28

- /0

OXOFFF

Key-on wakeup

p>

b~

A 870C1

. 870C1 APB
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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 TABMOD TA5MOD TA4MOD
0x0078 TA3SR TA2SR TA1SR TAOSR
0x007C TA7SR TAB6SR 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 TASDRAH TASDRAL
0x0098 TA6DRBH TA6DRBL TA6DRAH TA6DRAL
0x009C TA7DRBH TA7DRBL TA7DRAH TA7DRAL
0x00AO0 UARTOSR UARTODR UARTOCR2 UARTOCR1
0x00A4 UART1CR2 UART1CR1 TDOBUF RDOBUF
0x00A8 TD1BUF RD1BUF UART1SR UARTI1DR
0x00AC UART2SR UART2DR UART2CR2 UART2CR1 3  UART
0x00BO TD2BUF RD2BUF
0x00B4
0x00B8 I2COAR SBIOSR SBIOCR2 SBIOCR1
0x00BC SBI1SR SBI1CR2 SBI1CR1 SBIDBR
0x00CO0 SBI1DBR I2C1AR 2 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 P4ADO GPIO DO
OX00E8
Ox00EC
0x00FO0 P3DI | P2DI P1DI PODI
0X00F4 P5DI P4DI GPIO DI
0x00F8
0x00FC
0x0100 P30E | P20OE P10E POOE
0x0104 P50E P40OE GPIO OF
0x0108
0x010C
0x0110 P3PU | P2PU | P1PU POPU GPIO PU

>
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3 2 1 0
0x0114 P5PU P4PU
0x0118
0x011C
0x0120 P3PD | P2PD P1PD POPD
0x0124 P5PD P4PD GPIO PD
0x0128
0x012C
0x0130 P3DSEL | P2DSEL P1DSEL PODSEL
0x0134 PSDSEL PADSEL GPIO DSEL
0x0138
0x013C
0x0140 P3FC1 | P2FC1 P1FC1 POFC1
0x0144 P5FC1 P4FC1 GPIO FC1
0x0148
0x014C
0x0150 P3FC2 | P2FC2 P1FC2 POFC2
0x0154 P5FC2 P4FC2 GPIO FC2
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 PCKENG PCKEN5 PCKEN4
0x0180

PRSTR?
0x0188 KWUCR1 KWUCRO
0x018C KWUSR1 KWUSRO
0x0190 EINTCR3 EINTCR2 EINTCR1 EINTCRO
0x0194 EINTCR? EINTCR6 EINTCR5 EINTCR4
0x0198
I
Ox019F
0x01A0 IFR3 IFR2 IFR1 IFRO
0x01A4 IFR7 IFR6 IFR5 IFR4
0x01A8 IFR10 IFR9 IFR8
0x01AC
0x01B0 IER3 IER2 IER1 IERO
0x01B4 IER7 IER6 IER5 IER4
) Pageb71/ 334 )
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3 2 1 0
0x01B8 IER10 IER9 IER8
0x01BC
0x01Co0 IPR3 IPR2 IPR1 IPRO
0x01C4 IPR7 IPR6 IPR5 IPR4
0x01C8 IPR11 IPR10 IPR9 IPR8
0x01CcC IPR15 IPR14 IPR13 IPR12
0x01DO0 IPR19 IPR18 IPR17 IPR16
0x01D4 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
|
0x086F
0x0870 MACCR1 MACCRO
0x0874 MACA3 MACAZ2 MACA1 MACAO
0x0878 MACB3 MACB2 MACB1 MACBO
0x087C MACC3 MACC2 MACC1 MACCO
0x0880 MACC4
0x0900
|
OXOFFF

4-3
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>

CPU
ON OFF OFF
ON* ON* OFF*
LDO ON ON OFF
BROR ON* ON* ON*
LVD OFF* OFF* OFF
PLL OFF* OFF* OFF
HXTAL OFF* OFF* OFF
HIRC ON* ON* OFF
LIRC ON ON ON
Flash ON ON OFF
RAM ON ON Retention
Retention:
5-1
A
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
5.1.1
A CPU A A
A A A
5.1.2
A A A CPU A PLL
A PLL U
0
E 0
WDT INT/WDT RST CPU
5.1.3
A CPU A PLL A A ROM Flash
X KWI  LVD A CLKCR1
<HIRCEN>=1
E V]
E U
A KWI CPU ALVD CPUA CPU
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

514
PMR( Power Mode Register) U
A CPU i A CPU
CPU . A CPU A
5.1.4.1
0
KWI OCD A LVD
KWI  LVD A CLKCR1<HIRCEN>=1

>
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

5.2

)
)

52.1
1. (RESETB
2. (PORA
3. (BROR,
4. (WDTA

P42 (RESET) [ P42 port .

12—

)

Internal factor reset detection status register,

*

I Power-on reset signal [®

| Brown -out detection reset signal

| Watchdog timer reset signal

}_

p~X

>

H>Io—|

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

Warm-up counter

Warm-up
counter

reset signal

5-1

Pageb77/ 334
A A

System clock control circuit

CPU/peripheral
circuits reset signal

p-X
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

>

5.2.2
0(SYSCR®) 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
0 0
20
30 A reserve 0
oU
XRSTDIS
1U
oU ocD
OCDDIS OCD
1U OCD
0U ROM CRC
ROMST ROM
1U ROM CRC

p~X
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
Reset (RSTFLG)
RSTFLG 7 6 5 4 3 2 1 0
CLR Reserved WDTF | Reserved| EXBRORF
/ W R R R R R R R
0 0 0 0 1 0 0 1
ou
CLR RSTFLG 10
(1 , write 1 clear)
oU  Watch dog
WDTF Watch dog
1U Watch dog
BROR o0 BROR
EXBRORF
1U BROR
) Pageb79/ 334 )
3 A A A A
A

>
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
5.2.3
A (PC) A
CPU
A A
A (Brown -Out Reset, BROR)

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

A
A

PRSTR7 = Ox5A;
PRSTR7 = 0xA5;
PRSTR7 = 0xC3;
PRSTR7 = 0x3C;

A CPU 2us (@16MHz)li CPU ready ( BOOTROM code )
16us (@16MHz)

Pageh80/ 334
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

524
A U
GPIO high-Z
A
CRU GPIO Peripheral
SFR (typ.,sysclk=16MHz)
RESET( )
BROR( ) 4 ms
145 us
16 us
5-2
BOOTROM code i BOOTROM code 50ms(typ.)
) Pageh81/ 334 )
5 A A A A
A

>
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

PC OXFFFE OxXFFFE OXFFFE
SP Ox1FFF Ox1FFF Ox1FFF
PSW 0x00
RAM
W, A B C D E H L IXIY)
JF
ZF
CF
HF
SF
VF
IMF 0 0 0
IER 0 0 0
IFR 0 0 0
1/0
SFR SFR SFR
5-35Q7613
U (Power-on Reset)
) Pageh82/ 334 )
A A A A
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

52.5

RESET pin

5.2.5.1 (RESETB )
P42 RESETB A P42 A
10
A
Recommended } }
operating voltage [~ — — T T T — T !
_}i .‘Easel time i

CPU/peripheral
circuits reset

r
During reset

‘Warm-up operation

CPU and peripheral circuits

[ITITTTTTTT

/17

Recommended
operating voltage

RESET pin

Reset signal

>
p~X

\ start operation

3
1 |
| |
T T
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 I
1 |
1 |
1 |
I I
1 |
I I
1 I
1 |
1 I
1 |
1 |
1 |
1 |
1 |
i |
— -« i
' Reset time i
i |
[ — 1
During reset Warm-up operation CPU and peripheral circuits
/ / start operation

Pageh83/ 334
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

A RESET A Warm-up operation time  :4ms
A  RBET 10 psA
. Warm-up operation time  :4ms
A RESET A
o A RESET "HA
525.2
A A
A
A A
"5.2
525.3
A VDD VDD
(VBROR) A "5.4
5254 (WDT)
A
"12.1
) Pageh84/ 334 )
A A A A
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

5255 P42
P42 A

A P40OE2 " A6
SYSCRO<XRSTDIS® 0 6 P42

P42 10 A SYSCRO<XRSTDIS4.4§
10 P42 A 10

P42 A
20 10 A SYSCRO<XRSTDIS® 0 6

Pageh85/ 334
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>
p~X

>

P42

P42

10
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

5.3

b

53.1

53.2

>

p~X

—F

Reference voltage
generation circuit

&

¢ ¢

¢

¢

A

A
A
Comparator
* » Power-on reset signal
5-4
A
A
CPU
( )A CRU
A
MCU
24
Pagedh86/ 334 )
A A A
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

BROR Reset

5.4 (BROR
54.1
VDD
é Comparator '
PONCR VBROR : i
<BRORCFG voltage select | 1 / i
PONCR
<BROREN>
5-5
54.2
VDD VDD
PONCR<BROREN> 1A CPU .
A 0A RSTFLG<EXBRORF>
U BROR CH2.5 BROR

Pageh87/ 334
A A

>
p~X

A RSTFLG<EXBRORF>

(VBRORA
0A

p-X
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

54.3
(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
108Bit7 1,Bit5 1, Bit4 0
20
30 A reserve

BRORCFG [1:0]

00U 1.9V +/-57mV(
01U 2.25V +/-67.5mV
100 2.55V +/-76.5mV
110 2.75V +/-82.5mV

BROREN

ouU
10

>

p~X
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A A
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

VLVDx A
(VDD)
(INTLVD)
A (INTLVD)
(INTLVD)

= INTLVD interrupt request signal

55
A (INTLVD)
551
A A
(VDD) A
A
VLVDx A
A (VDD) A
U A (VDD)
(VDD) A
VDD
I
@
-
o
% -
§ ) Interrupt request
,§ signal generation
b circuit
a Reference voltage
generation circuit
9 z
o I I e
SEEEE
LVDCR
S Internal bus S
5-6
} Pageh89/ 334
. A A A
A

>

p-X




iMQ Technology Inc.

No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

55.2
(LVDCR)
0x0031 LVDCR
(LVDCR)
LVDCR 7 6 5 3 2 1 0
- LVDCFG [2:0] LVDST LVDF LVDIEN | LVDEN
/ R/W R/IW R R/W1C R/W RIW
0 1 1 1 0 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
101U 3.98V +/-119.4 mV
1100 4.2V +/-126 mV
1110 4.5V +/-135 mV ( )
o0 LVD
LVDST ,LVD
10 LVD
oU LVD
LVDF LVD
10 LVD
ou
LVDIEN LVD
10
ou
LVDEN LVD
10U
) Pageb90/ 334 )
5 A A A A
A

>
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

55.3
55.3.1 /
LVDCR<LVDEN> "1" LVDCR<LVDEN> "0"
U (VDD) A LVDCR<LVDEN> " 1 6
55.3.2
LVDCR<LVDIEN> "1" A (INTLVD)
LVDCR< LVDIEN > "0" A (INTLVD)
(a) (INTLVD) (LVDCR<LVDIEN>="1")
LVDCR<LVDIEN> "1"A (VDD) A
(INTLVD)
10 A (VDD) A
(INTLVD) (VDD) A (INTLVD)
20 LVD CH2.6 LVD

VDD level

Detection voltage level

LVDCR<LVDEN>

INTLVD interrupt request signal

5-7

-
p~X
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
55.3.3
LVDCR<LVDCFG>
55.34
(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 QA6 LVDCR<LVDF> 606
LVDCR<LVDEN> 6 1A6 (VDD) VLVDx A
LVDCR<LVDST> 616 (VDD) VLVDx A
LVDCR<LVDST> 606
LVDCR<LVDF> A LVDCR<LVDST>
VDD level : ; ;

Detection voltage

LVDCRLVDEM

LVDCRLVDE

LVDCRLVDSY

>

level

p~X

|
: ;
|
)
|
. !
| E
! !
! Writet ON to LVDCR.VDB ~
|
i b
|
|
|
|
. |
| !
|
[}

I 1 1 I
k\ The flag is not set because LVROWDENist ON

5-8
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

554

5541

No oo pr~wDdRE

2.

>

(INTLVD)
(INTLVD)
606
LVDCR<LVDCB>
LVDCR<LVDIEN> 6 1A6
LVDCR<LVDEN> ¢ 1A¢6
10psA
LVDCR<LVDST>6 Q 6
LVD (IFR) 6 QA6
VLVD (VDD)A
(INTLVD)
606
LVDCR<LVDEN> 6 A6
A
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

5.6 KWU
KWI 7
5.6.1 KWU
PMR<DSM>=1

p>
b~

KWI 0

(Deep sleep mode)

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

2 N J 2
—@ a KWIO0
{_PORT | m KWI 1
' P(lRT ' a1 KWI 2
r\&(
,_POIE m KWI 3

woero| | [ [ [ [ [ | ]
KWUSHL | wor | WU | WU | éwuo4|
—I
PORT I KWI4
< =
\£ PORT 2 KWI5
g ——— |
|_< \ﬁ 1' PORT | 2 KWI 6
PORT 2 KWI7
wer | [ [ [ [ [ ][]
5-9 ( KWIO~ KWI7 )
Pageh94/ 334 )
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No.U TDDS)1-S7613-CN VersionU V1.5

NameU SQ7613

5.6.2 KWU
KWUCRO KWUCR1 KWI7  KWI0A
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 KW1EN KWOLE KWOEN
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
0:
KW3LE KWI 3
1
0:
KW3EN KWI 3 /
1:
0:
KW2LE KwWI 2
1:
0:
KWZ2EN KwI 2 /
1:
0:
KW1LE KwI 1
1:
0:
KW1EN KwI 1 /
1:
0:
KWOLE KWI 0
1:
0:
KWOEN KWI 0 /
1:

Pageh95/ 334
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
KWU 1(KWUCR1)
KWUCR1 7 6 5 4 3 2 1 0
KW7LE | KW7EN KWG6LE KW6EN | KW5LE KWS5EN KWA4LE | KW4EN
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
0:
KWT7LE KWI 7
1
0:
KW7EN KWI 7 /
1:
0:
KWG6LE KWI 6
1:
0:
KWG6EN KWI 6 /
1:
0:
KWS5LE KWI 5
1:
0:
KW5EN KWI 5 /
1:
0:
KWA4LE KWI 4
1:
0:
KWA4EN KWI 4 /
1
KW A A
(PNIC)
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

KWU 0(KWUSRO)
KWUSRO 6 5 4 3 2 0
KWU3 KwuU2 KwuU1 KWUO
/ R/W R/W RIW R/W
0 0 0 0
0
KWU
KWUO Kwu1 KwuU2 KWU3
KWUXx
00 P0.0 P0.1 P0.2 P3.6
01 P1.0 P1.1 P1.2 P1.3
10 P2.0 P2.1 P2.2 -
11 - P3.1 P3.2 P3.3
KWU 1(KWUSR1)
KWUSRO 6 5 4 3 2 0
KwuU7 KWU6 KWU5 KwWU4
/ RIW R/W RIW R/W
0 0 0 0
U
KWU
KWU4 KWU5 KWU6 KwuU7
KWUx
00 P0.4 P0.5 P0.6 P3.7
01 - - - -
10 P2.4 - - P4.7
11 P3.4 P3.5 - -
) Pageh97/ 334 )
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

5.6.3 KWU
KWI m (m: 0~7)A
A
5.6.3.1 KWU (KWUSRn)
KWIm (deep sleep)
A A
P3.0 SIO 16 UART
0
5.6.3.2 KwU (KWUCRnN)
A
KWUCRn<KWmMEN>

KWUCRN<KWmMLE> "0"A

) A
A KWUCRO<KWOEN> "1"A

5.6.3.3

(deep sleep mode)
6.3 . L)

5.6.3.4

A KWI m
KWI m

warm-up ).

U] KWUCRnN

>

>
p~X

KWUCRN <KWMEN>=A

Pageh98/ 334
A A

A (deep sleep) KWI'm
KWUSRn (n: 0~1)
A KWUSRnN
A KWI 0 A  P0.Q P20
A

KWUSRO <KWUO0> =0A P1.0 KWI

KWI m

"1 A KWUCRN<KWmMLE>

KWUCRN<KWmMLE> "1"A
KWI 0

KWUCRO <KWOLE> "1"

PWR<DSM>=A Seep o (
A (
KWI m A

p-X
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5

5.7
SQ7613 37 A 2 U
(nested).

¢

57.1

5.7.2
SQ7613 A 4 83
u 83

¢
IN
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
5.7.3
SQ7613
IER IFR IPR

RESET_IRQ 1 OXFFFE - - -

SWI_IRQ 2 OXFFFC - - -

UNDEF_IRQ 2 OXFFFC - - -

WDT_IRQ 3 OXFFF8 - IFRO.3 -
LVD_IRQ 4 OxXFFF6 IERO.4 IFRO.4 IPR1[1:0]
CFD_IRQ 5 OxFFF4 IERO.5 IFRO.5 IPR1[3:2]
6 OXFFF2 IERO.6 IFRO.6 IPR1[5:4]
TBT_IRQ 7 OXFFFO IERO.7 IFRO.7 IPR1[7:6]
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 OxFFE8 IER1.3 IFR1.3 IPR2[7:6]
TCA1 16 TCAl_IRQ 12 OxXFFE6 IER1.4 IFR1.4 IPR3[1:0]
13 OxFFE4 IER1.5 IFR1.5 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]
12CO0 12C0_IRQ 18 OxFFDA IER2.2 IFR2.2 IPR4[5:4]
SIO0 SIO0_IRQ 19 OxFFD8 IER2.3 IFR2.3 IPRA4[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 IFR30 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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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

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 OxXFFC2 IER3.6 IFR3.6 IPR7[5:4]

| I I I |

38 OxFFB2 IER4.6 IFR4.6 IPR9[5:4]

DIC DIC_IRQ 39 OxFFBO IER4.7 IFR4.7 IPR9[7:6]
40 OXFFAE IER5.0 IFR5.0 IPR10[1:0]

41 OXFFAC IER5.1 IFR5.1 IPR10[3:2]

42 OXFFAA IER5.2 IFR5.2 IPR10[5:4]

4 EXT4_IRQ 43 OXFFAS8 IER5.3 IFR5.3 IPR10[7:6]

5 EXT5_IRQ 44 OxXFFAG6 IER5.4 IFR5.4 IPR11[1:0]

6 EXT6_IRQ 45 OxFFA4 IER5.5 IFR5.5 IPR11[3:2]

7 EXT7_IRQ 46 OxXFFA2 IER5.6 IFR5.6 IPR11[5:4]
MAC_IRQ 47 OxXFFAO IER5.7 IFR5.7 IPR11[7:6]

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

TCA2 TCA2_IRQ 49 OxFF9C IER6.1 IFR6.1 IPR12[3:2]
TCA3 TCA3_IRQ 50 OXFF9A 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]
SIo1 SIO1_IRQ 57 OxFF8C IER7.1 IFR7.1 IPR14[3:2]
58 OxFF8A IER7.2 IFR7.2 IPR14[5:4]

| I I I |

66 OXFF7A IER8.2 IFR8.2 IPR16[5:4]

TCA4 TCA4_IRQ 67 OxFF78 IER8.3 IFR8.3 IPR16[7:6]
TCAS TCAS5_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]

>

p~X
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

IER IFR IPR
71 OxFF70 IERS.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]
I I I I I
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]
5-4
5.7.4 (INTC)
83 A 4 A Sw| A
4 83 A A 4
U 83 A (IMF)
3 U A A
A 616 IMF 6 A
CPU A
) Pagedv102/ 334 )
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NameU SQ7613

VersionU V1.5

57.5 (IFRX x=0~10)
A
y A 1A CPU A X
A A 1 U 0
IFRO 0x01A0
IFR1 0x01A1
IFR2 0x01A2
IFR3 0x01A3
IFR4 0x01A4
IFR5 0x01A5
IFR6 0x01A6
IFR7 0x01A7
IFR8 0x01A8
IFR9 0x01A9
IFR10 Ox01AA
IFRQ IFR1 AIFR2 IFR10 IFR1 5.7.3
IFFO 7 6 5 4 3 2 1 0
TBT - CFD LVD WDT UNDEF |  SWI Reset
/ R/W R/W R/W RIW R/W * * *
0 0 0 0 0 * * *
10
20 A A 0
30+
§ Pagedv103/ 334 §
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IFRL 7 6 5 4 3 2 1 0
- - - TCA1 TCAO - - -
/ 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

>

p~X

Pagedb104/ 334
A A

p-X




iMQ Technology Inc.

No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

5.7.6 X (IERXxx=0~10)
/ IMF A U IMF
. IMF A IER A IER
11 AIERO IERD,
A IMF A IMF
0A A (RETI/RETN) IMF
A IMF
A
IERO 0x01BO
IER1 0x01B1
IER2 0x01B2
IER3 0x01B3
IER4 0x01B4
IERS5 0x01B5
IER6 0x01B6
IER7 0x01B7
IERS 0x01B8
IER9 0x01B9
IER10 0x01BA
IERQ IER1 AIER2 IERD IER1 A 53
IERO 7 6 5 4 3 2 1 0
IE7 IE6 IE5 IE4 * * * *
TBT - CFD LVD * * * *
/ RIW R/W R/W R/W * * * *
0 0 0 0 * * * *
10
20 *
) Pagedb105/ 334 )
A A A A
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IER1 7 6 5 4 3 2 1 0
IE15 IE14 IE13 IE12 IE11 IE10 IE9 -
- - - TCA1 TCAO - - -
/ 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
5.7.7
5-4 .
(IPR) (IPR) A 0 3A 0 A 3
A lj IPRNJ
A
A
(IPR) (IPR) A
2 bits  IPRA IPR1,IPR2 A 54
IPR1
(0x01C1) 7 6 5 4 3 2 1 0
IE7P * IE5P IE4P
TBT * CFD LVD
/ R/W * R/W R/W
0 * 0 0
* .
IE7TP Interrupt 7
00: Level O ( )
01: Level 1
IESP Interrupt 5 10: Level 2
11: Level 3 ( )
IE4P Interrupt 4
) Pagedb106/ 334 )
5 A A A A
A
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IPR2
(0x01C2) ! > 4 2 ' °
IE11P * IESP
TCAO * RTC
/ RIW * R/W
0 * 0
IE11P Interrupt 11 00: Level 0 ( )
01: Level 1
10: Level 2
IESP Interrupt 8 11: Level 3 ( )
578
A A CPU
A 6
E E+1 E+2 E+3 F D E
A U PSW
E+1 A
E+2
E+3
RETI RETN A PSW (POPA CPU
(IMF)
) Pagedh107/ 334 "
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request signak

> INTX request

A

5.8
58.1
Rising edge
detection circuit l
INTx | | 0
Noise . Interrupt
1 canceller q Falllng ec.ige. »
etection circuit generation
INTxEL  ficlk/4 Both edge 4|_’ /
detection circuit
fsysclk — A
fsysclkk/d — g INTXES
Z
fsysclk/8 —{ C INTXLVL
D EINTCRx
fsysclk/16 —
S
5-10 (INTO~INT7)
A
A A
) Pagedb108/ 334
5 A A A
A
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582

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

) Pageb109/ 334
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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 EINT1 EINTO
EINTCRX
[INTSEL]| EINTCR7| EINTCR6 | EINTCR5 | EINTCR4 | EINTCR3 | EINTCR2 | EINTCR1 | EINTCRO
[INTSEL] | [INTSEL] | [INTSEL] | [INTSEL] | [INTSEL] | [INTSEL] | [INTSEL] | [INTSEL]
000 P3.7 P0.6 P0.5 P0.4 P3.6 P0.2 PO.1 P0.0
INTSEL[2:0] 001 - P1.3 P1.2 P1.1 P1.0
010 P4.7 P2.4 - P2.2 P2.1 P2.0
011 P3.5 P3.4 P3.3 P3.2 P3.1
100 P4.5 P4.4 P4.3 P4.2 -
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
5.8.3
0o 7
/ / ( )
INTO | INTO IMF=1 2/fspl: 4fflclk:
IER2.4=1
IME=1 2/fspl  3/fspl+1/isysclk 4fflclk  8/flclk
INTL | INT1 /
IER2.5:1
) Pagedb110/ 334 )
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>




iMQ Technology Inc.

No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

IME=1 3/tspl+1/fsysclk: 8/flcl k:
INT2 | INT2
IER2.61
IMF=1
INT3 | INT3
IER2.%1
IMF=1
INT4 | INT4
IER5.31
IMF=1
INT5 | INT5
IER5.41
IMF=1
INT6 | INT6
IER5.5=1
IMF=1
INT7 | INT7
IER5.6=1
55
U fsyscit) A flclkO A fspl0
58.3.1
A PCKEN PCKENIEINTXx>
606 A
PCKENZXEINTXx> 616
APCKENS3<EINTx>6 1 6 ) A
( ) PCKEN3<EINTx> 616
U EINTx EINTx A (EIR) 606
/ / ( ) A 12/fick A
/ ( ) / A 2/fsysclk-3/fspl A
5.8.3.2 o 7
0o 7 INTO INT7 A A
(@)
EINTCRx <INTXES> 0o 7
EINTCRx <NTXES>
00
01
) Pagedb111/ 334 )
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10
11
56
(b)
INTX pin | | ]
Signal that has passed through |
the noise canceller
Interrupt request signal |
(detected at the falling edge)
INTXLVL |
Interrupt request signal I |
(detected at the rising edge)
INTXLVL |
Interrupt request signal | N N
(detected at both edges)
I
INTXLVL L
511 EINTCRX<INTXLVL>(x = 097
EINTCRX<INTXLVL>
6 A EINTCRX<INTXLVL>
) Pagedb112/ 334 )
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A
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(c)
/ fcgck A EINTCRX<INTXNC>
A ) A

EINTCRx <NTXES>
00 fsysclk
o1 fsyscly2 2
10 fsyscly2 3
11 fsyclk/24
6-7

¥ Y Y Y Y Y Y Y ¥ ¥ v v
INTX pin :| [ signal | | [ Noise | [ ]

Signal after noise removal : |
5-12
/ ( ) A flclk/4, A
A A / A
10 A
EINTCRx<INTXNC>
20 A 0 A6
A 6 Ao
30 ) A 606
/ / ( ) A 12fflcik A
/ ( ) / A 2/fsysclk+3/fspl A

Pagedb113/ 334
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59
A (Brown -Out Reset, BROR) A
A A
59.1
0x0031 LVDCR
0x0034 PONCR
5-7
(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 Q 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
100U 3.15V +/-94.5 mV
101U 3.98V +/-119.4 mV
110U 4.2V +/-126 mV
1110 4.5V +/-135 mV ( )
oU LVD
LVDST LVD
10 LVD
o0 LVD
LVDF LVD
10U LVD
oU
LVDIEN LVD
10
ou
LVDEN LVD
10
) Pagedb114/ 334 )
5 A A A A
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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 R/W R/W R R/W R/W
1 0 1 0 0 0 1
108Bit7 1,Bit5 1, Bit4
20
20 A reserve

BRORCFG [1:0]

00U 1.9V +/-57mV(
01U 2.25V +/-67.5mV
100 2.55V +/-76.5mV
110 2.75V +/-82.5mV

BROREN

oU
10

>

p~X
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SQ7613
6.1
6 U]
« )
(HIRC) 16 MHz
(LIRC) 32 KHz
(PhaselLocked Loop, PLL) 24 MHz
(LPIRC) 1 MHZA PLL
(HXTAL) 16 MHzA PLL
HIRC HIRCRDY—Di\
SCKRDY
— CLKCR[7]
LPIRC
HXTAL HXRDY oLk
. SYSCLK
I PLLRDY 1 —
PLLREF I — PCLK
PLLCR[2] SCRPSC
HIRC CLKCR[6:4]
SCKSRC
CLKCRJ[2:0] ’\‘
» LCLK
SCKLF
CLKCR[3]
6-1
U LIRC
5 Pagedb116/ 334 )
A A A A
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Cycle=256
HIRC HIRC RDY
HIRC WUP | cLKcRr[4]
[
HIRCEN Cycle=512
HXTAL HXTAL RDY
HXTAL WUP [  CLKCRI6]
[
HXTAL EN
LPIRCRDY, HXTAL RDY
Cycle=LIRC 2 + 64*6
PLL PLL RDY
PLL WUP | PLLCR[1]
PLLEN
Cycle=8
LIRC
LIRC WUP
HWRST
6-2
6.2
A HIRC A A
u A
A U] (LIRC )
A CLKCR1 0 CLKCRO<SCKSRC>  010A
LIRGA A CLKCRO<SCKPSC> ]
A A HIRd]
A CLKQRO<SCKPSC> A A
(glitch free clock muxing)
) Pagedb117/ 334 )
3 A A A A
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6.3
A u
A A (CLKCR3<CMEN>)
(CMCR) (CMCR)
( 1) A : A
(CMSRA (<CMIE>=1) A
(SHXEN>=1)
HX FAIL (50 %)
HX FAST (>105 %)
HX SLOW (<95 %)
(KHXFAIL>=1A HIRC A
HXTALA (SHXFAIL>=1) A HIRGA HXFAIL 1
PLL HXFAIL A HIRC
U A HIRC <SCKSRC>[2:0] Q A
HIRC

>
p~X
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6.4
0x0020 CLKCRO 0
0x0021 CLKCR1 1
0x0023 CLKCR3 3
0x0024 PLLCRO PLL 0
0x0030 CMSR
0x0035 CMCR
0 (CLKCRO)
CLKCRO 7 5 4 3 2 1 0
SCKRDY SCKPSCJ[2:0] SCKLF SCKSRC[2:0]
/ R RIW R/W RIW
0 0 1 0 0
10
20 A reserve 0
SCKRDY OEJ
10
000U /1 (PLL )
001U /2
010U /4
SCKPSC [2:0] 011? 8
1000 /16
1010 /32
1100 /64
1110 /128
SCKLF O? HRCC )
10
000U (HIRC)
001U (PLL)
SCKSRC [2:0] 010U (LIRC)
0110 (HXTAL)
) Pagedb119/ 334 )
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1 (CLKCR1)
CLKCR1 7 6 5 4 3 2 1 0
reserved |HXRDY  |LPIRCRDY HIRCRDY [eserved |HXEN LPIRCEN [HIRCEN
/ R R R R R R/W R/W RIW
0 0 1 1 0 0 1 1
0
oU
HXRDY N
10
oU
LPIRCRDY | LPIRC
10
oU
HIRCRDY HIRC
10
oU
HXEN
10
ouU
LPIRCEN LPIRC
10
oU
HIRCEN HIRC 1Uﬁ
6.3
) Pagedv120/ 334 )
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3 (CLKCR3)
CLKCR3 7 6 5 4 2 1 0
CMIE reserved  |HXCMEN reserved
/ R/W R R/W R
0 0 0 0
10
20 A reserve 0
oU
CMIE
10
oU A CMCR
HXCMEN
10
PLL 0 (PLLCRO)
PLLCRO 7 6 5 4 2 1 0
reserved PLLREF | PLLRDY | PLLEN
/ R RIW R RIW
0 0 0 0
10
20 A reserve 0
ou LPIRC
PLLREF PLL
10 HXTAL
oU
PLLRDY PLL
10
ou
PLLEN PLL
10
) Pagedb121/ 334 )
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(CMCR)
CMCR 7 6 5 4 3 2 1 0
reserved reserved reserved reserved reserved HXSLWEN | HXFSTEN | HXFAILEN
/ R R R R R R/W R/W R/W
0 0 0 0 0 0 0 0
U A CMSR
O
oU
HXSLWEN
1U
oU
HXFSTEN N
1U
oU
HXFAILEN
1U
) Pagedb122/ 334 )
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(CMSR)
CMSR 7 6 5 4 3 2 1 0
reserved reserved | reserved reserved reserved HXSLW HXFST HXFAIL
/ R R R R R R/W1C R/W1C R/W1C
0 0 0 0 0 0 0 0
U
oU
HXSLW
1U
oU
HXFST
1U
oU
HXFAIL
1U
) Pagedb123/ 334 )
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6.5

6.5.1

PCKENX

0x0178

PCKENO

0x0179

PCKEN1

0x017A

PCKEN2

0x017B

PCKEN3

0x017C

PCKEN4

0x017D

PCKENS5

0x017E

PCKENG

0x017F

PCKEN7

N~Njojoa|~|WIN|IFL | O

O(PCKENO)

PCKENO

6

5 4

3

PCKENO[7:0]

R/W

0

>

p~X

¢

PCKENO[O0]

reserved

PCKENO[1]

reserved

PCKENO[2]

reserved

PCKENO[3]

reserved

PCKENO[4]

TCAO

PCKENO[5]

TCAl

PCKENO[6]

TCA2

PCKENO[7]

TCA3

Pagedb124/ 334
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1 (PCKEN1)
PCKEN1 7 6 5 4 3 0
PCKEN1[7:0]
/ R/W
0
A A 1
PCKEN1[0] TCA4
PCKEN1[1] TCA5
PCKEN1[2] TCA6
PCKEN1[3] TCA7
PCKEN1[4] UARTO
PCKEN1[5] UART1
PCKEN1[6] UART2
PCKEN1[7] reserved
2(PCKEN2)
PCKEN2 7 6 5 4 3 0
PCKEN2[7:0]
/ R/W
0
)
A A i
PCKENZ2[0] 12CO
PCKENZ[1] 12C1
PCKEN2[2] reserved
PCKEN2[3] reserved
PCKEN2[4] SI00
PCKEN2[5] S0l
PCKENZ2[6] reserved
PCKENZ2[7] reserved

>

p~X
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3 (PCKENS3)
PCKEN3 7 6 5 4 3 2 1 0
PCKEN3[7:0]
/ R/W
0
)
A A 1
PCKENS3[0] EINTO
PCKEN3[1] EINT1
PCKEN3[2] EINT2
PCKEN3[3] EINT3
PCKEN3[4] EINT4
PCKEN3I[5] EINTS
PCKEN3[6] EINT6
PCKEN3[7] EINT7
4 (PCKEN4)
PCKEN4 7 6 5 4 3 2 1 0
PCKEN4[7:0]
/ R/W
0
U
A A 1
PCKEN4[0] reserved
PCKEN4[1] reserved
PCKEN4[2] reserved
PCKEN4[3] reserved
PCKEN4[4] reserved
PCKEN4[5] reserved
PCKENA4[6] reserved
PCKEN4[7] reserved
) Pageb126/ 334 )
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5(PCKENS)
PCKENS 7 6 5 4 3 2 1 0
PCKENS5[7:0]
/ R/W
0
U
A A 1
PCKENS5[0] reserved
PCKEN5[1] MAC
PCKE5[2] reserved
PCKENS5J[3] reserved
PCKENS5[4] reserved
PCKENS5I[5] reserved
PCKENS5I[6] reserved
PCKENS5J[7] reserved
6(PCKENG)
PCKENG6 7 6 5 4 3 2 1 0
PCKENS6[7:0]
/ R/W
0
U
A A 1
PCKENS[0] reserved
PCKENS[1] reserved
PCKENS6[2] ADC
PCKENS[3] reserved
PCKENG6[4] reserved
PCKENG[5] reserved
PCKENG[6] reserved
PCKENG[7] reserved
) Pagedb127/ 334 )
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7(PCKEN?7)
PCKEN7 7 6 5 4 3 0
PCKEN7[7:0]
/ R/W
0
U
A 1
PCKENT7[0] reserved
PCKENT[1] CRC
PCKEN7[2] reserved
PCKENT7[3] reserved
PCKEN7[4] reserved
PCKENT7[5] reserved
PCKENT7[6] reserved
PCKENT7[7] reserved

>

p~X
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7.12

ADC

SQ7613 12 SAR ADC A 7 (AIN4-AIN10),
AIN4 O—]
Input .
! mux ANALONG CIRCUIT
AIN10 O—
ADCCK
A A — —p
cs SAIN |
L Sample clk
|
Channel
APEHCRNIEL I hd Scan Circuit 12
Events Events signal : 4
TCAO circuit
%22 —— ADCCRO —J|~—>
.
EINTO Y ADCCRL |4+ ADC Control Circut
. ' “*| ADC Data Buffer 0 ~ 11
Synchronize ADCCR2 A
|
| 17
| l [TTTTTTTITITITITd
Evesel[3:0] . 2 ; ADCCHSEL
ADCLVL/H I n ADC Level <-—— -
ADCHVL/H 12 | Compare Cireuit g 12 , | pataLatch
| fi d circuit
ADCCKDIV : N Y Y ot T
I Interrupt Circuit A 4y
—>
ADCCK GEN | — il ADCDRL ADCDRH
CIRCUIT
l Interrupt
ADCLV
7-1 ADC
U ADC A (PXFC1 PxFC2)
) Pageb129/ 334 )
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7.1
12 ADC 7-1 A ADC 4 (ADCCRO ~ 3)
ADCDRH (sample-hold)
7.1.1 ADC
13 U
1. ADC 0 (ADCCRO0)
ADCCRO A ADC A ADC A ADC
2. ADC 1 (ADCCR1)
ADCCR1 A ADC
3. ADC 2 (ADCCR2)
ADCCR2 A
4.ADC (ADCCKDIV)
ADC
5.ADC (ADCLV)
A
6.ADC (ADCSCANX, x=0~1)
ADC
7.ADC (ADCSR)
A ADC A ADC
8.ADC (ADCRDY)
ADC
9.ADC (ADCCHSEL)
ADC
10. ADC (ADCDRH ADCDRL)
ADCDRH ADCDRL A ADC
11. ADCHLV (ADCHLVH ADCHLVL)

ADC

>
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12. ADCLLV (ADCLLVH  ADCLLVL)
ADC
7.1.2
A ADC ) A ADC ADC
A ADC (ADCCHELA ADC
(ADCDRL/ADCDRH) ADCDRIA ADCDRH
ADC A A V]

1. ADCDR . A ADCDRL A A ADCDRH

A
2. (UNLCK =1) A ADC U

A
3. (BUFOVR= 1) A ADC
7.1.3
SQ7613 ADC ADCSCANO ADCSCAN1 X ADC
A 016 i} 006 _ ADC 4
A 10( 4 10 )A ADC <ADBF>=CA U ADC A
ADC (<AMD>=00b) ADC
7.1.4ADC
ADC A ADCCKDIV
7.1.5ADC
ADC A A ADCCRO<IRFEN>

7.1.6 ADC
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ADCCR1<EVSEL> 00 A ADCSR<ADRS> 1 ADC  EVSEL
A ADC ADRS
7.1.7ADC
A ADC . CPU A ADC
ADCLV<LVCMP> ADCHLV (ADCHLVL, ADCHLVH) ADCLLV (ADCLLVL, ADCLLVH)
ADC

LVCMP | ADC ( ADEN)

00

o1 ADC < ADCLLV ADCLLV = 0x0060A ADCHLV=0x3FFFA
ADCDR ’~  0x005F

10 ADC -~ ADCHLY ADCLLV = 0x0000A ADCHLV=0x005FA
ADCDR ‘  0x0060
ADCLLV = 0x0200A ADCHLV=0x00FFA
ADCDR  0x100 Ox1FF ;

11 ADCLLV > ADMR > ADCHLV ADCLLV = 0x0100A ADCHLV=0x01FFA
ADCDR OxO0OFF ADCDR ‘ 0x0200

A ) (ADCLV<LVINTVL>=0A
i} (ADCLV<LVINTVL>=1A
(ADCLV<LVSELA (ADCLV<LVCMP>) A
(<LVDET>) 1
7.1.8
2 A (<KEOCF>) (ADCSRLVDET>)
1. EOCRJ 0 (ADCCR&INTLV>=0)A A EOCF 1
1(ADCCRO4NTLV>=1)A A EOCF 1A EOCF A EOCF
0 ADC (ADCCR&INTEN>=1/ EOCF 1
2. LVDETU A (ADCSRLVDET>) 1A ADCSR&VDET>
ADCSR&VDET 0 A ADC (ADCCRXLVINTEN>=) A
ADCSR&VDET> 1
ADC (ADCSRADBF>) ADC A

>
p~X
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7.1.9ADC

ADC WARM UP TIME (32 ADC CLK)

ADC SAMPLE TIME
(4 ADC CLK)

ADC SAMPLE TIME

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

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

USRS NSRS SRR R

e = N— o | cit
ADC_INT N

7-2 ADC

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

[ o I UL I 6 I I I .

__________________

ADC DATA : 1'st DATA 2'nd DATA 3"l DATA 4'th DATA

__________________

Write 1 1f to
<E0CP>

7-3 ADC<EOCF>

p

AD U]

7.1.9.1

A ADC ADC

ADC A ADCSR<ADBF> A ADCSR<ADBF>

"1 ADC ADC

A ADCSR <EOCF> "1"A

p

ADC
ADC

(data buffer)

ADC A ADC
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ADC ( ADCSR<ADRS>=0616)
ADCDRL/ADCDRH ADC
A ADC
ADC X A ADC
ADEN  ADRSA A

A ADCCRO<AUTOPD>

ADC A

ADC

ADRDY 6 1A6
ADCA

A
"0

ADCCRO<ADEN> "1"
ADCCRO<ADEN>

>
p~X

ADC A A

A <EOCF> 0A 0
iU 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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ADRDY —I

ADEN l

ADCCRO<AUTOPD=> _l

AD conversion start

AD conversion start

S

ADCSR<ADRS> I—I

ADCSR<ADBF> _I—I—l—l

Indeterminate

Result of the 1< conversion X

Result of the 2n< conversion

Status of Data Buffer

—

ADCSR<EQOCF>

—

[

<EOCF> write | clear

INTADC interrupt

.

.

Read of ADCDRH
(defined by user)

Read of conversion result

A

Read of conversion result

N

Read of ADCDRL
[defined by user)

Read of conversion result

Read of conversion result

ADEN | ‘ |

ADCCRO<AUTOPD> J

AD conversion start

AD conversion start:

=

ADCSR<ADRS> I—I

ADCSR<ADBF> f

| ]

Status of Data Buffer Indeterminate

Result of the 1< conversion

Result of the 29 conversion

ADCSR<EOCF>

N I

<EOCF> write 1 clear

INTADC interrupt

.

[

Read of ADCDRH
[defined by user)

Read of conversion

A

Read of conversion result

[

result

Read of ADCDRL
(defined by user)

p~X

Read of conversion resu.

7-4 ADC
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7.1.9.2
A ADC

ADCSR<ADRS>

ADC A ADCSR<ADRS> )
ADCSR <EOCF> "1"A

ADCDRL ADCDRHA

ADC

616 ADC

ADC

ADC

ADC

ADCCRGAMD>

61A6

ADC

ADCSR |<AMD> x

X 00"

ADCSR |<ADRS

5

conversion start

Status of

<7 )

Result of the
1 Conversion

Result of the
2" Conversion

Result of the Result of the
3 Conversion 4" conversion

Data Buffer

ADCSR<EOCF

<EOCP

Write 1 clear

INTADC interrupt

Read of ADCDRH
(Defined by user)

Read of ADCDRL

(Defined by user)

7.1.10 AD

ADCCRO-AMD>

ADCCRO<AMD>
ADCSR<EOCFA& ADCSR<ADBF>

0

>

"00"A

"0Q"

p~X

A ADC

7-5ADC

b

ADC

ADC

l.‘j

A <ADEN>=0A ADCDRL/ADCDRH

Pageh136/ 334
A A

p-X




iMQ Technology Inc.

No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

ADCCRO<IRFEN>

7.1.11 ADC

1. ADCCKDIV<ADCKDIV>  ADC

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

3. ADC ADCCRI1<EVSEL>

4. ADCCRO<AMD>

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

6. 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

Pagedb137/ 334
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[ ADC initial status )

|

SET ADCKDIV

}

SET

Check ADEN-1

NO

YES

ADCCRO<ADEN>

|

SET
ADCCRO<AMD>

l

SET ADGother

function

»
»

ADCRD¥1

SET ADGRADRS>

A

A\ 4

EOCF1

YES

Write<EOCP> dl6to clear

Continuous Mode

|

Read ADCDRIH ‘

A

p>

NO

NO

SET<AMD>=00
SET<ADEN>=0
|
v
( ADC Initial status )
7-6 ADC
) Pagedb138/ 334
A A A

One Shot Mode

Next Conversion

<ADC Power dowi
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VREF VSS

ADC

>

5Km

Internal resistance:
1kQ (typ)

AAA

(

) ADC A

>

Analog comparator

7.2
7.2.1
AIN
A ADC A
7.2.2 I/10
I/O
( ) / A
E]
7.2.3
A
5 kQ (max) AINi %
Permissible signal
T T i
7-7
Ui=4~10
A

>

vy

Internal capacnance
=10 pF (typ.)

Pageb139/ 334
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7.3 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~

Pagedb140/ 334
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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 1 0 0 0 0 1 0
O
ooU A AD
010
AMD [1:0] AD .
100U
110
oU A ADC
AUTOPD . y .
10 A A ADC
oU
INTLV N
10
oU ADC
INTEN N
10 ADC
00U
01U VDDA ADC
IRFEN [1:0] N -
10U
110
oU ADC
ADEN AD .
10 ADC
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ADC 1 (ADCCR1)
ADCCR1
(0x0301) 7 6 5 4 1 0
EVSEL[3:0] reserved
R/W R
0 0
O
00000 ADRS
10000 TCAO
10010 TCA2
EVSELO [3:0]
10100 TCA4
11000 EINTO
U]
ADC 2 (ADCCR2)

ADCCR?2

(0x0302) 7 6 5 4 1 0
reserved LVINTEN

/ R R/W

0 0
U
oU
LVINTEN
10
) Pagedb142/ 334 )
A A A A
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ADC (ADCCKDIV)
ADCCKDIV
(0x0304) 7 6 5 4 3 2 1 0
Reserved ADCKDIV[3:0]
/ R R/W
0 0

1

2 ADC CH2.7

3 ADC sample rate= — X
24MHz, AGCKDIV

0x®2 ADC Sample rate —@—— ¢ X& ¢RI 1 i

0000 : fsysclk
0001 : fsysclk/2
0010 : fsysclk/2
0011 : fsysclk/2
.| ADC u 0100 : fsysclk/2*
ADCKDIV[3:0] 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 R/W R/W
0 0 0
0
00U
010 (ADCLLV > ADC )
LVCMP[1:0] 10U (ADC > ADCHLYV)
110
(ADCLLV > ADC ADC > ADCHLV)
oU
LVINTVL
10 LVSEL
LVINTVL=1 A
00100: AIN4
00101: AIN5
LVSEL [4:0] 00110: AIN6
00111: AIN7
01000: AIN8
X X
) Pagedb143/ 334 §
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ADC 0 (ADCSCANO0)
ADCSCANO
(0x0307) 6 > 4 2 ! 0
ADCSCAN[74] Reserved
/ R/W
0
0
ADCSCAN [74] ADC ADC
ADC 1 (ADCSCAN1)
ADCSCAN1
(0x0308) 6 5 4 2 1 0
ADCSCAN[LO:8]
/ R/W
0
)
ADCSCAN [10:8] ADC ADC

p>

b~
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ADC (ADCSR)
ADCSR
(OX030A) 7 6 5 4 3 2 1 0
EOCF ADBF ADRDY reserved BUFOVR UNLCK LVDET ADRS
/ R/W1C R R/W R R/W R/W R/W1C R/W
0 0 0 0 0 0 0 0
)
ou
EOCF ADC
1U
o0 ADC
ADBF ADC
1U ADC
o0 ADC
ADCRDY ADC
1U ADC
o0 ADC
BUFOVR
1U ADC
ou
UNLCK
1U
ou
LVDET
1U ( write 1 clear)
oU -
ADRS ADC
1U ADC
ADC (ADCCHRDY)
ADCCHRDY
(0x030B) 7 6 5 4 3 2 1 0
reserved CHRDY[4:0]
/ R R
0 0
)
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
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
U
ADCDRHI[3:0] ADC ADC
) Pagedb146/ 334 )
A A A A
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ADC ( ) (ADCLLVL)
ADCLLVL
(0x0312) 7 6 5 4 3 2 1 0
ADCLLVL[7:0]
/ R/W
0
0
ADCLLW[7:0] | ADC ADC
ADC ( ) (ADCLLVH)
ADCLLVH
(0x0313) 7 6 5 4 3 2 1 0
reserved ADCLLVH[3:0]
/ R R/W
0 0
)
ADCLLVHI[3:0] | ADC ADC
ADC ( ) (ADCHLVL)
ADCHLVL
(0x0314) 7 6 5 4 3 2 1 0
ADCHLVL[7:0]
/ R/W
0
)
ADCHLVL[7:0] | ADC ADC
) Pagedb147/ 334 )
A A A A
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ADC ( ) (ADCHLVH)
ADCHLVH
(0x0315) 7 6 5 4 2 1 0
reserved ADCHLVH][3:0]
/ R R/W
0 0
)
ADCHLVH][3:0] ADC ADC )

>
p~X
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8. Flash (FMC)
Flash (Flash Memory Contorller, FMC) Flash A
U
A (byte)
A (byte)
A (sector erase (mass erase)
Flash 3 A 8-1 A FMC
To CPU

[ —

| |

: I

|

: Slave CTRL Slave CTRL |~ System

! ! Bus

i ADR’// DATA// Rl}/ ADR// DATA// CM[}’ i

I \ A B | Y Vv v !

! I

i FCTL !

|

|

| ADRY DATAY CMD, i

i ' | FCTLINT

| | —

: Flash Memory i

! I

o |

8-1 FLASH
8.1
A (slave) A
ready lowA . A BUSY A Flash /
A Flash 1MHzA FCKDIV Flash A Flash /
(FCKDIV+1) Reset A FCKDIV
A FMC U 2 Flash (FADDRO,FADDR1) 2

Flash (FDATAO,FDATAL) 2 Flash (FCRO,FCRY) 64KB U

16 u FMC A Flash
0(FCRO)

) Pagedb149/ 334 )
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A

(page erase)

00XxXFFOPROGA_ERRYG

PROGD_ERRSG

p-X

DATASD  00(byte (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 )
8.2 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
8.1 Flash
A
) Pagedb150/ 334
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Flash (FCKDIV)
FCKDIV 7 6 | s | 4 | 3 | 2 1 0
FCKDIV[7:0]
/ R/W
OXOF
10 Flash / A Flash IMHz , Flash /(FCKDIV +1)
20
Flash 0 (FCRO)
FCRO 7 6 5 | 4 3 2 | 1 | o
reserved | reserved DATASZO0[1:0] FCMDI3:0]
/ R R R/W R/W
0 0 0 0
10 06
20 7
30U um A FCMD A

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

4U

A

reserve 0

DATASD [1:0]

Flash

oou Byte
V]

FCMD [3:0]

Flash

FCMDJ[1:0]
ooU
01U
10U
110

FCMD[3:2 ] 00

U A

>
p~X
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Flash 1 (FCR1)
FCR1 7 6 5 4 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 0
FADDR([7:0]
/ R/W
0
)
FADDR[7:0] | Flash ( 0-7
) Pagedb152/ 334 )
A A A A
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Flash 1 (FADDR1)
FADDR1 6 5 4 3 2 1 0
FADDR[15:8]
/ R/IW
0
o
FADDR [15:8] | Flash (815 )
Flash 0 (FDATAO)
FDATAO 6 5 4 3 2 1 0
FDATA[7:0]
/ RIW
0
O
FDATA[7:0] | Flash ( 07
Flash 1 (FDATA1)
FDATAL 6 5 4 3 2 1 0
FDATA[15:8]
/ R/W
0
0
FDATA[15:8] | Flash  ( 815 )
) Pagecb 153/ 334 ;
A A A A
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9.

1/O

SQ7613 6 I/0 ( 29 1/0 ) U]
/
P0.0 UART SIQ 12C TCA
P0.6
P0.5 P0.1 UART SIQ TCA
patpo |04 6 /
P0.2 P0.2
PO.1 P0.6 SIQ 12C TCA
P0.0
P0.4
P05 UART SIQ 12C TCA
PortP1 P13 P10 W / P13 P10 | ADC
P2.0 SIQ
P2.4 P2.1 SIQ 12
p2.2
PortP2 P2 1 4 /
P2.0 p2.2 slQ 12¢
P2.4
P3.1
P3.3 P32 12C
P3.4
PortP3 P3.7 P3.1 |7 /
P3.5 TCA
P3.6 UART TCA
P3.7 UART TCA
P4.2
P4.3
PotP4  [P45 P42 g /
P47 P4.4
P4.5
P4.7 TCA
P5.1 ADC UART TCA
P5.3
P5.2
PortP5 o 1 3 / P5.2 ADC UART TCA
P5.3 ADC . ADC
9-1 I/O0
) Pagedb154/ 334 )
3 A A A A
A
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>

Key-on Wakeup External Interrupt
P0.0 P1.0 P2.0 KWI 0 EINTO
PO.1 P1.1 P2.1 P3.1 KWwWI 1 EINT1
P0.2 P1.2 pP2.2 P3.2 KWI 2 EINT2
- P1.3 - Egg KWI 3 EINT3
P0.4 P2.4 P3.4 KWI 4 EINT4
P0.5 P3.5 KWI 5 EINT5
P0.6 - - KWI 6 EINT6
- P3.7 P4.7 KWI 7 EINT7
P4.2 EINT2
P4.3 EINT3
P4.4 EINT4
P4.5 EINT5
9-2 I/O 3
) Pagecb155/ 334 )
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9.1 1/O

PxDO

PxDI

PxOE

PxFC13 PxFC2

PxPU

PxPD

>
p~X

I/0 . X

A PxDO

GPIO A

b
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NameU SQ7613

VersionU V1.5

9.2 1/O
3 2 1 0
0x00EOQ P3DO P2DO P1DO PODO
GPIODO 1", 00E4 P5DO P4DO
0x00F0 P3DI | P2DI P1DI PODI
GPIODI [ 5400F4 P5DI P4DI
0x0100 P30E | P20OE P10E POOE
GPIO OF 540104 P5OE P40OE
0x0110 P3PU | P2PU P1PU POPU
GPIOPU [ 540114 P5PU P4PU
0x0120 P3PD | P2PD P1PD POPD
GPIOPD 50124 P5PD P4PD
0x0140 P3FC1 | P2FC1 P1FC1 POFC1
GPIO FC1 " 0144 P5FC1 PAFC1
0x0150 P3FC2 | P2FC2 P1FC2 POFC2
GPIOFC2 [150154 P5FC2 P4FC2
9.2.1 PO
PO (PODO)
PODO 7 6 5 4 3 2 1 0
reserved P6 P5 P4 reserved P2 P1 PO
/ R RIW R/W R/W R R/W RIW RIW
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 0
606
) Pagedb157/ 334 )
A A A A
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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 a éA  x=01)
) Pagedb158/ 334 )
A A A A
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NameU SQ7613

PO 13 2 (POFC13 POFC2
POFC1
POEC2 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= . ) ] ] ) ] ] )
TXD2/RXD2/|RXD2/TXD2/ | ™00/ |RxpOTXDO/
POFC1=1,POFC2= - S cho/?g/CLo SI0/SDAO/ | SOOITCA4/ Tgﬁfﬁgﬁ" RXD0/SO1/ | SIL/SCLL/
SCLO/TCA5|  SDAO TCAL TCAO
POFC1=1,POFC2= . .
) Pagedb159/ 334 )
A A A A
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
9.2.2P1
P1 (P1DO)
P1DO 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved P3 P2 P1 PO
/ R R R R R/W R/W R/W R/W
0 0 0 0 0 0 0 0
P1 (P1D))
P1DI 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved P3 P2 P1 PO
/ R R R R R R R R
0 0 0 0 0 0 0 0
606
P1 (P10OE)
P10OE 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved P3 P2 P1 PO
/ R R R R R/W R/W R/W R/W
0 0 0 0 0 0 0 0
( )
( )
) Pagedb160/ 334 )
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P1 (P1PV)
P1PU 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved P3 P2 P1 PO
/ R R R R 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
reserved | reserved | reserved | reserved P3 P2 P1 PO
/ R R R R 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)
P1 13 2 (PAFCX P1FC2
P1FC1
P1FC2 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved P3 P2 P1 PO
/ R R R R R/W R/W R/W R/W
0 0 0 0 0 0 0 0
P1FC1=0,P1FC2=(
P1FC1=0,P1FC2=1
P1FC1=1,P1FC2=( .
P1FC1=1,P1FC2=] AIN4 AIN5 AING6 AIN7
) Pagedb161/ 334 )
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9.2.3 P2
P2 (P2DO)
P2DO 7 6 5 4 3 2 1 0
reserved | reserved | reserved P4 reserved P2 P1 PO
/ R R R R/W R R/W R/W R/W
0 0 0 0 0 0 0 0
P2 P2DI)
P2DI 7 6 5 4 3 2 1 0
reserved | reserved| reserved P4 reserved P2 P1 PO
/ R R R R R R R R
0 0 0 0 0 0
606
P2 (P20E)
P20E 7 6 5 4 3 2 1 0
reserved | reserved| reserved P4 reserved P2 P1 PO
/ R R R R/W R R/W R/W R/W
0 0 0 0 0 0 0 0
0 ( )
1 ( )
P2 (P2PU)
P2PU 7 6 5 4 3 2 1 0
reserved | reserved | reserved P4 reversed P2 P1 PO
/ R R R R/W R R/W R/W R/W
0 0 0 0 0 0 0 0
0
16
1
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P2 (P2PD
P2PD 7 6 5 4 3 2 1 0
reserved | reserved | reserved P4 reserved P2 P1 PO
/ R R R 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)
P2 13 2 (P2FCX P2FC2
P2FC1
P2EC2 7 6 5 4 3 2 1 0
reserved reserved | reserved P4 reserved P2 P1 PO
/ R R R R/W R R/W R/W R/W
0 0 0 0 0 0 0 0

P2FC1=0,P2FC2=(

P2FC1=0,P2FC2=] - - - - - -

= = SCL1/SCK1| SDA1/SI1/
P2FC1=1,P2FC2=( - - - TCA4 - TCA2 TCAL TCA0/SO1

P2FC1=1,P2FC2=] -
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9.2.4 P3
P3 (P3DO)
P3DO 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 reserved
/ R/W R/W R/W R/W R/W R/W R/W R
0 0 0 0 0 0 0 0
P3 (P3D))
P3DI 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 reserved
/ R R R R R R R R
0
606
P3 (P30OE)
P30OE 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 reserved
/ R/W R/W R/W R/W R/W R/W R/W R
0 0 0 0 0 0 0 0
0 ( )
( )
) Pagedb164/ 334 )
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U

P3 (P3PV)
P3PU 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 reserved
/ R/W R/W R/W R/W R/W R/W R/W R
0 0 0 0 0 0 0 0
0
10
1
P3 (P3PD
P3PD 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 reserved
/ R/W R/W R/W R/W R/W R/W R/W R
0 0 0 0 0 0 0 0
0
1 "106
PxPUx PxPDx 614 . (x=01)
P3 13 2 (P3FC13 P3FC
P3FC1
P3EC2 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 reserved
/ R/W R/W R/W R/W R/W R/W R/W R
0 0 0 0 0 0 0 0
P3FC1=0,P3FC2=(
P3FC1=0,P3F@=1 -
_ _{TXDO/RXDORXDO/TXDQ
P3FC1=1,P3FC2=( TCA7 TCA3 TCA5 SCLO/ SDAO
P3FC1=1,P3FC2=] .
) Pagedb165/ 334 )
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9.25P4
P4 (P4DO)
P4DO 7 6 5 4 3 2 1 0
P7 reserved P5 P4 P3 P2 reserved | reserved
/ R/W R R/W R/W R/W R/W R R
0 0 0 0 0 0 0 0
0
P4 (P4D))
P4DI 7 6 5 4 3 2 1 0
P7 reserved P5 P4 P3 P2 reserved | reserved
/ R R R R R R R R
0 0 0 0 0 0 0 0
606
P4 (P40OE)
P40OE 7 6 5 4 3 2 1 0]
P7 reserved P5 P4 P3 P2 reserved | reserved
/ R/W R R/W R/W R/W R/W R R
0 0 0 0 0 0 0 0
0 ( )
( )
U P40OE A IC (HXouT) A
P4OE_P4 O D
) Pagedb166/ 334 )
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P4 (P4PV)
P4RU 7 6 5 4 3 2 1 0
P7 reserved P5 P4 P3 P2 reserved | reserved
/ R/W R R/W R/W R/W R/W R R
0 0 0 0 0 0 0 0
0
'16
1
P4 (P4PD
P4PD 7 6 5 4 3 2 1 0
P7 reserved P5 P4 P3 P2 reserved | reserved
/ R/W R R/W R/W R/W R/W R R
0 0 0 0 0 0 0 0
0
1 16
U PxPUx PxPDx 614 . (x=01)
P4 13 2 (P4FC13 P4FC2
P4FC1
P7 reserved P5 P4 P3 P2 reserved | reserved
/ R/W R R/W R/W R/W R/W R R
0 0 0 0 0 0 0 0
P4FC1=0,P4FC2=( -
P4FC1=0,P4FC2=]
DVO - - - - -
P4FC1=1,P4FC2=( TCA7 - -
P4FC1=1,P4FC2=] XOUT XIN
) Pagedb167/ 334 )
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9.2.6 P5
P5 (P5DO)
P5DO 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved P3 P2 P1 reserved
/ R R R R R/W R/W R/W R
0 0 0 0 0 0 0 0
P5 (P5DI))
P5DI 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved P3 P2 P1 reserved
/ R R R R R R R R
0 0 0 0 0 0
606
P5 (P50E)
P50E 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved P3 P2 P1 reserved
/ R/W R/W R/W R R/W R/W R/W R
0 0 0 0 0 0 0 0
0 (
1 (
) Pagedb168/ 334 )
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P5 (P5PU)
P5PU 7 6 5 4 3 2 1 0
reversed | reversed | reversed | reserved P3 P2 P1 reserved
/ R R R R R/W R/W R/W R
0 0 0 0 0 0 0 0
0
16
1
P5 (PSPD
P5PD 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved P3 P2 P1 reserved
/ R R R R R/W R/W R/W R
0 0 0 0 0 0 0 0
0
1 16
U PxPUx PxPDx 61A . (x=01)
P5 1 3 2(P5FC13 P5FC23
P5FC1
PEEC2 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved P3 P2 P1 reserved
/ R R R R R/W R/W R/W R
0 0 0 0 0 0 0 0

P5FC1=0.P5FC2=(Q - - - - -

P5FC1=0,P5FC2=1

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

P5FC1=1,P5FC2=1 - - - - AIN8 AIN9 AIN10 -

VREF
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10 (MAC)
g

-32

-32

-16 x 16

-32 (unsigned)

-40 (accumulator)

- (operand zeroization)

10.1
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=CdAxB
1000 C=A/B
10-1
2 (A ,B) (©) . MACA (MACA) MAC B(MACB) 32
U (AxB) A MACA MACB 16 A (MACAO, MACA1, MACBO,
MACB1) . A MACA MACB 32 A MAC C (MACC) 40

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

A 0

(signed) (unsigned) A MACCRO<SIGN> _  SIGN=0 A
U SIGN=1 A

Pagedb170/ 334
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MACC SIGN=0

SIGN=1

OXFF_FFFF_FFFF

OX7F_FFFF_FFFF

0x00_0000_0000

0x80_0000_0000

10-2

MACCR1<START> 1 A
(MACCRO<INTEN>=1) A (MACCRI1<INTF>)

(SIGN=0) A

(OXFF_FFFF_FFFF +1) (0-1) A (MACCR1<CF>)

(SIGN=1) A

(Most Significant Bit, MSB)

>

1 A

(OX7F_FFFF_FFFF + OXx7F_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 A
1:.CoAOB
00_1234 5678 & FFFF_FFFB® 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
22C+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
) Pagedb171/ 334 )
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;
= /
;
= MACA
= MACB
= MACC
= MACA
MAC O(MACCRO)  <SIGN> . <SAT> _ MAC 1(MACCR1)<CF> <OF>
A
30C=A/B
MACA MACB MACC MACA
() () () () PIVERR
44B1 _TE22 0000_0045 00_OOFE_DCBA 0000_0000 0
0000_1234 0000_5678 00_0000_0000 0000_1234 0
FEDC_BA98 0123_4567 00_0000_0O0OEO0 0000_0078 0
0000_0000 FFFF_1234 00_0000_0000 0000_0000 0
44B1 _TE22 0000_0000 00_0000_0000 44B1 _TE22 1
) Pagedb172/ 334 )
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10.2

p>

0x0870 MACCRO | MAC 0
0x0871 MACCR1 | MAC 1
0x0872
OXJ873
0x0874 MACAO MAC A 0[7:0]
0x0875 MACA1 MAC A 1[15:8]
0x0876 MACA2 MAC A 2 [23:16]
0x0877 MACA3 MAC A 3[31:24]
0x0878 MACBO MAC B 0[7:0]
0x0879 MACB1 MAC B 1[15:8]
0x087A MACB2 MAC B 2 [23:16]
0x087B MACB3 MAC B 3[31:24]
0x087C MACCO MAC C 0 [7:0]
0x087D MACC1 MAC C 1[15:8]
Ox087E MACC2 MAC C 2 [23:16]
Ox087F MACC3 MAC C 3[31:24]
0x0880 MACC4 MAC C 4[39:32]
10-3
) Pagedb173/ 334
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MAC 0(MACCRO)
MACCRO 7 6 5 4 3 2 1 0
MODE[3:0] reserved | SIGN SAT INTEN
/ R/W R RIW R/W RIW
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 + Ax B
0111:C=C8AXB
1000: C=A/B,A=A%B

U]

oU

SIGN /
10
oU

SAT
1U
oU

INTEN i
10

) Pagedb174/ 334 )
5 A A A A
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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 RIW R/W R/W R/W
0 0 0 0 0 0 0 0
U A reserve 0
oU
DIVERR v
616 0A 606
oU
INTE 1uU (Interrupt pending)
1 0A 606
OF ou
1
CF ou
1
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 (MACAO0)
MACAO 7 6 5 4 3 2 0
MACA[7:0]
/ R/W
0
MACA[7:0] MAC A [7:0]
MACAO MAC A 0 [7:0]
MACA1l MAC A 1[15:8]
MACA?2 MAC A 2 [23:16]
MACA3 MAC A 3 [31:24]
MAC A 32 A A 6 0.3 MAC o)
MAC B 0 (MACBO)
MACBO 7 6 5 4 3 2 0
MACB[7:0]
/ R/W
0
MACBJ7:0] MAC B [7:0]
MACBO MAC B 0 [7:0]
MACB1 MAC B 1[15:8]
MACB2 MAC B 2 [23:16]
MACB3 MAC B 3 [31:24]
MAC B 32 A A 6 0.3 MAC 6

>

p~X
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MAC C 0 (MACCO)
MACCO 7 6 5 4 3 2 1 0
MACC[7:0]
/ R/W
0

MACC[7:0] 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 6 0.3 MAC o)
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11

11.1

(PNI)

(Peripheral Network Inter-Connect ,PNIC)

¢
¢

10

¢
o
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NameU SQ7613

VersionU V1.5

11.2 PNIC

10

¢

Use EINTCRINTSEE

PxFQ=0,PxFQ@=0
Default Value

To select input pin

Use KWUSR

PxFQ=0,PxFQ=0
Default Value

To select input pin

External crytstal

PXFQ=0,PxFQ=0
Default Value

input/output ,
Agalog function

Set
PxFQ=1,PxFC=1

Set
PXFQ=0,PxFQ=1

2: PxFC1, PxFC2

>

Use FSELR Use PCSELR
to select - to Set
peripheral select GPIO PXFA=1,PxF@=0
11-1PNIC
A FSELR PCSELR
9.21/0
5 Pagedb179/ 334
5 A A A
A

Configure Peripheral,
Enable Peripheral

\d

( Done

PxFC1 PxFC2

p-X
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11.3 PNIC
A FSELR PCSELR PXFC1 PxFC2
6 (FSELRO FSELRS 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 FSELRXx[6:4] FSHE.RXx[2:0]
FSELRO PO[7:4] P0[3:0]
FSELR1 P1[7:4] P1[3:0]
FSELR2 P2[7:4] P2[3:0]
FSELR3 P3[7:4] P3[3:0]
FSELR4 P4[7:4] P4[3:0]
FSELR5S P5[7:4] P5[3:0]
11-1 FSELR
FSELRX[2:0] PxL (Px[0] Px[1] Px[2] PX3])
FSELRx[6:4] PxH (Px[4] Px[5] Px[6] PX[7])
0b000 UART, 12C, TCA
0b001 UART, 12C, TCA
0b010 12C, SIO
0b011 UART, 12C, TCA
0b100 12C, TCA
0b101 TCA
11-2 FSELR
PCSELRO PCSELRA 6 . PCSELR
A . UARTO P0.Q P3.6 P0.1 P3.7 4 U
FSELR[2:0]=000b A PCSELRO[1:0] 2 & b0 0 UARTO P0.0 PCSELRO[1:0]
26 b0 1 P3.6 PCSELR
) Pagedv180/ 334 )
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7:6 5:4 3:2 1:0
PCSELRO reserved UART?2 UART1 UARTO
PCSELR 1 reserved reserved 12C1 12C0
PCSELR reserved reserved SIo1 SIO0
PCSELR reserved reserved reserved reserved
PCSELR TCA3 TCA2 TCA1l TCAO
PCSELR TCA7 TCA6 TCA5 TCA4

11-3 PCSELR
4 A . (PXFC1=0, PXFC2=()
PxOK )
/ PxFC A PxOE

I0A

( PxFC1=0, PxFC2=p A

PxFC1=0, PxFC2=0| GPIO

PxFC1=0, PxFC2=1 U DVO

PxFC1=1, PxFC2=0

U UART, SIO, 12C, TCA

PxFC1=1, PxFC2=1 /
1: PXFCL.PXFC2 (X=0~5)
2: A
PxOH

3: PxFC1, PxFC2

010 I/0

)

6

IO (PXFC1=0,PXxFC2=0A

11-4

>
p~X
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PNIC

p>

0x016C PCSELRO 0
0x016D PCSELR1 1
Ox016E PCSELR2 2
0x016F PCSELR3 3
0x0170 PCSELR4 4
0x0171 PCSELR5 5
0x0190 EINTCRO 0
0x0191 EINTCR1 1
0x0192 EINTCR2 2
0x0193 EINTCR3 3
0x0194 EINTCR4 4
0x0195 EINTCR5 5
0x0196 EINTCR6 6
0x0197 EINTCR? 7
0x018C KWUSRO KW
0x018D KWUSR1 KW
11-5PNIC
) Pagedb182/ 334
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O0(PCSELRO)
PCSELRO
(0x016C) 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) PCSELRx PxFC
.Al— AT POFC1[1:0] = b1l
PO.1 P0.0 FSELRO[2:0]= b000 PCSELRO[1:0]= b00 POFC2[1:0] = b0
o Al POFC1[1:0] = b11
P0.0 PO.1 FSELRO[2:0]= b001 PCSELRO[1:0]= b00 POFC2[1:0] = b0
Al - P3FC1[7:6] = b1l
P3.7 P3.6 FSELR3[6:4]= BOO PCSELRO[1:0]= b01 P3FC2[76] = b0
o o P3FC1[7:6] = b11
P3.6 P3.7 FSELR3[6:4]= b001 PCSELRO[1:0]= b01 P3FC2[7:6] = b0
TXD1 RXD1 FSELRX) PCSELRx PxFC
Ol o1 P5FC1[2:1] = b11
P5.2 P5.1 FSELR5[2:0]= b000 PCSELRO[3:2]= b01 PSFC2[2:1] = b00
Al o1 P5FC1[2:1] = b1l
P5.1 P5.2 FSELR5[2:0]= b001 PCSELRO0[3:2]= b01 P5FC2[2:1] = b0O
TXD2 RXD2 FSELRX) PCSELRx PxFC
o o POFC1[5:4] = b11
PO.5 PO.4 FSELRO[6:4]= b000 PCSELRO[5:4]= b00 POFC2[5.4] = b0
o o POFC1[5:4] = b1l
P0.4 P0.5 FSELRO[6:4]= b001 PCSELRO[5:4]= b00 POFC2[5:4] = b0
U FSELRx A UART FSELRx
A IDE  Code Generation Tool
) Pagedv183/ 334 )
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M0 iMQ i87-1DE - [Pin Configuration tool]
EI File  View Project Settings Tool Help
2 = S

FileView % % | pin Configuration tool [

[=- new.pmt
--SDurce Files _ D
i+ Header Files

. Object Files

Library Files

- LCF File

--Del::uug File

- Code Generation Tool

M Din configuration

11-2 CODE GENERATIONTOOL
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NameU SQ7613

1(PCSELR1)
PCSELR1
(0x016D) 7 6 5 4 3 1
reserved reserved [12C1[1:0] [12C0[1:0]
/ R R R/W R/W
0 0 0 0
0
SDAD SCI0 FSELRX) PCSELRXx PxFC
Al AT POFC1p:5] = b1l
P05 P06 FSELRG:4]= b011 PCSELRI[:0]= b00 POFC2[6-5] = b0
e 1 POFC1[5:4] = b11
P04 | P05 FSELR%:4]= b100 PCSELRI[:0]= bO1 POFG2[5.4] = b0
(V1 — AT P3FC1[3:2] = b1l
P3.2 | P33 FSELR®:0]=b000 PCSELRI[:0]= b11 P3FC2[3.2] = b0O
SDA1 SCL1 FSELRX) PCSELRXx PxFC
POFC1[0] = b1l
A A POFC1[2] = b1l
P0.0 P0.2 FSELRO[2:0]= b011 PCSELR1[3:2]= b00 POFC2[0] = b0
POFC2[2] = b0
o o P2FC1[2:1] = b11
P2.1 pP2.2 FSELR2[2:0]= b000 PCSELR1[3:2]= b01 P2FC2[2:1] = b00
U FSELRx A 12C FSELRXx
A IDE Code Generation Tool
) Pagedb185/ 334 )
3 A A A A
A
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2(PCSELR2)
PCSELR2
(0XO16E) 6 5 4 3 2 1 0
reserved reserved SI01[1:0] SI00[1:0]
/ R R R/W RW
0 0 0 0
U
SI0 SO0 CLKO FSELRX) PCSELRXx PxFC
A1— A1 POFC1[6:4] = b111
P05 | P0.4 P0.6 FSELRO[6:4]= b010 PCSELR2[1:0]= b00 POFC2[6:4] = b00O
Si1 SO1 CLK1 FSELRX) PCSELRXx PxFC
o o POFC1[2:0] = b111
P0.0 | PO.1 P0.2 FSELRO[2:0]= b010 PCSELR2[3:2]= b00 POFG2[2:0] = b00O
o o P2FC1[2:0] = b111
P2.1 P2.0 p2.2 FSELR2[2:0]= b010 PCSELR2[3:2]= b01 P2FC2[2:0] = b000
U FSELRx A SIO FSELRx
A IDE Code Generation Tool
) Pagedb186/ 334 )
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4(PCSELR4)
PCELR4
(0x0170) ! 6 > 4 > ? ! °
TCA3[1:0] TCAZ2[1:0] TCA1[1:0] TCAO[1:0]
/ R/W R/W R/W R/W
0 0 0 0
O

TCAO FSELRX) PCSELRx PXFC
- o POFC1[0] = b1l
P0.0 FSELRO[2:0]= b101 PCSELR4[1:0]= b00 POFC2[0] = b0
- __ P2FC1[0] = bl
P2.0 FSELR2[2:0]= b101 PCSELRA4[1:0]= b01 P2FC2[0] = b0

TCA1 FSELRX) PCSELRx PXFC
- o POFC1[0] = b1l
PO.1 FSELRO[2:0]= b101 PCSELRA4[3:2]= b00 POFC2[0] = b0
— - P2FC1[1] = bl
P2.1 FSELR2[2:0]= b101 PCSELRA4[3:2]= b01 P2FC2[1] = b0

TCA2 FSELRX) PCSELRX PxFC
— - POFC1[2] = bl
P0.2 FSH.RO[2:0]= b101 PCSELRA4[5:4]= b00 POFC2[2] = b0
- - P2FC1[2] = bl
p2.2 FSELR2[2:0]= b101 PCSELRA4[5:4]= b01 P2FC2[2] = b0

TCA3 FSELRX) PCSELRX PxFC
__ o P3FC1[6] = bl
P3.6 FSELR3[6:4]= b101 PCSELRA4[7:6]= b00 P3FC2[6] = b0
P5.1 1 __ P5FC1[1] = bl
(IN) FSELR5[2:0]= k01 PCSELRA4[7:6]= b10 P5SFC2[1] = b0
PE 2 — o P5FC1[2] = bl
(OUT) FSELR5[2:0]= b101 PCSELR4[7:6]= b10 P5FC2[2] = b0

U FSELRx A TCA FSELRx
A IDE Code Generation Tool
) Pageb 187/ 334 3
A A A A

p>




iMQ Technology Inc.

No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

5(PCSELRB
PCSELRS5
(0x0171) 7 6 5 4 3 1 0
TCA7[L:0] TCAB[L:0] TCAS[1:0] TCA4[L:0]
/ R/W R/W R/W R/W
0 0 0 0
O
TCAL FSELRX) PCSELRXx PxFC
A1 A POFC1[4] =b1l
P0.4 FSELRO[6:4]= b101 PCSELRS[1:0]= b0O POFC2(4] = b0
: 1 P2FC1[4] = bl
P2.4 FSELR2[6:4]5101 PCSELRS5[1:0]= b01 P2FC2[4] = bO
TCAS FSELRX) PCSELRXx PxFC
o o POFC1[5] = b1
PO.5 FSELRO[6:4]= b101 PCSELRS[3:2]= b00 POFC2[2] = b0
T o P3FCL[5] = b1
P3.5 FSELR2[6:4]= b101 PCSELRS5[3:2]= b10 P3FC2[5] = b0
TCAE FSELRX) PCSELRXx PxFC
A1 A1 POFC1[6] = bl
P0.6 FSELRO[6:4]= b101 PCSELRS5[5:4]= b00 POFG2[6] = b
TCA7 FSELRX) PCSELRXx PxFC
o o P3FC1[7] = bl
P3.7 FSELR3[6:4]= b101 PCSELRS5[7:6]= b0O P3FG2[7] = b0
A1 A PAFC1[7] =bl
P4.7 FSELR4[6:4]= b101 PCSELRS5[7:6]= b01 PAFC2[7] = b
U FSELRx A TCA FSELRXx
A IDE Code Generation Tool
) Pagedb188/ 334 )
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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
U
EINT7 EINT6 EINTS EINT4 EINT3 EINT2 EINT1 EINTO
EINTCRx
[INTSEL]| EINTCR7| EINTCR6 | EINTCR5 | EINTCR4 | EINTCR3 | EINTCR2 | EINTCR1 | EINTCRO
[INTSEL] | [INTSEL] | [INTSEL] | [INTSEL] | [INTSEL] | [INTSEL] | [INTSEL] | [INTSEL]
000 P3.7 P0.6 P0.5 P0.4 P3.6 P0.2 PO.1 P0.0
INTSEL[2:0] 001 - P1.3 P1.2 P1.1 P1.0
010 P4.7 P2.4 - P2.2 P2.1 P2.0
011 P3.5 P3.4 P3.3 P3.2 P3.1
100 P4.5 P4.4 P4.3 - .
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
) Pagedb189/ 334 )
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KW 0(KWUSRO0)
KWUSR) I 5 | 4 3 2 1 0
KWU3 KWU2 KWUL KWUO
/ RIW RIW RIW RIW
0 0 0 0
5
KWU3 KWU2 KWU1 KWUO
o KWUSRO[7:6]| KWUSRO[5:4]| KWUSRO[3:2]| KWUSRO[L:0]
00 |P36 P0.2 PO.1 P0.0
01 | P13 P1.2 P11 P1.0
10 |- P2.2 P2.1 P2.0
11 | P3.3 P3.2 P3.1 -
KW 1(KWUSR1)
KWUSR I 5 4 3 2 1 0
KWU7 KWU6 KWUS KWU4
/ RIW RIW RIW RIW
0 0 0 0
5
KWU7 KWU6 KWU5 KWU4
WY KWUSRL[7:6]| KWUSR1[5:4]| KWUSR1[3:2]| KWUSR1[1:0]
00 |P3.7 P0.6 P0.5 P0.4
o1 |- - - -
10 P4.7 - - P2.4
11 |- - P3.5 P3.4
V Pageh190/ 334 V
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11.4 PNIC
PNIC A 1/0 110 A
Function
UART || UARTL | | UARR sioL 1200 12C1 TCAO TCAL TCAR Tf,\i“ L‘fﬁ?
I I I
A 4 A, l
FSELR FSELR FSELR FSELB
POL (FC1) P2L (FC1) P3L (FC1) P5L (FC1)
Peripheral to I/ O View
POL P2L
] Jj
=
PCSELR PCSELR * PCSELR PCSELR PCSELR *
[3:2] [3:2] [1:0] [3:2] [5:4]
! ! l ! !
12C1 siaL TCAO TCAL TCAR
I/ O to Peripheral View
11-2 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/OA
FSELRO[2:0]=000t\ POL UARTO TCA2 A TCA2 A P0.2 I/0
( I/0 A PxFC1=0A PxFC2=(Q
A 10 A 11-2 APOL P2L
SIOI1A (PCSELRx) POL P2L SIO 10,
) Pagedb191/ 334 )
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12, /

12.1 (WDT)

0
U Sleep A

12.1.1

Source dock

¢

WDT INT/WDT RST

8-bit up counter

A CPU

—=Watchdoq timer intarmupt request]

= Waichdog timer resat signal

>

=1
22/fsysclk or 2*%ficlk 5 Overflow Interrupt
222/fs§sclk or 29/flclk —3m| 2 | ! | 2 | 3 | 4 | 5 | é | ! | 8 requestireset
2%fsysclk or 2Y7/flclk _y| @ z:ggjtl control
A
t2
8
- 4 1 Y
CPL/peripheral —_i Clear time control circuit
Cincuits resat
Disable
control circuit
h T
Dizahda code Claa code
{x81) {Ox4E)
Confral code _ = SB[
decoder EEEL @
S o = H
m (2|5 [ ha |
= - |5
WDCNT | | wDCDR | | wDsT |
12-1
5 Pagedb192/ 334
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12.1.2
WDCTRA WDCDRA
WDCNT WDST
A

0x0028 WDCTR

0x0029 WDCDR

0x002A WDCNT 8

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 o
WDTWI[1:0] 10: 8 1/2 A
1/2 A 8
11: 8 3/4 A
3/4 A 8
TBTCR<DV9CK>=0 TBTCR<DV9&>=1 | ( )
WDTT[L:0] 8 00: | 2%8/fsysclk 211/ficlk 211/flclk
01: | 2%/fsysclk 253/flclk 283/flclk
10: | 2%/fsysclk 255/flclk 215/flclk
11: | 2%4/fsysclk 2V flclk 217/lclk
8 0:
WDTOUT 1-
10 fsysclk [HZ]A ficlk (Hz)
20 WDCTR<WDTEN> 6 1 ¢ A WDCTR<WDTWA WDCTR<WDTT> WDCTR<WDTOUT> X
A WDCTR<WDTEN> "0" (0xB1) WDCDR WDCTR<WDTEN> 6 1 A
WDCTR<WDTWA WDCTR<WDTT> WDCTR<WDTOUT>
30 WDCTR 7 6 61#00
) Pagedb194/ 334 )
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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 &
WDTCRJ[7:0]
8
8 (WDCNT)
WDCNT 7 6 5 4 3 2 1 0
WDCNTI[7:0]
/ R
0
WDCNTI[7:0] 8 8
(WDST)
WDST 7 6 5 4 3 2 1 0
- - - - - WINTST2 | WINTST1| WDTST
/ R R R R R R
0 1 0 1 1 0 0 1
0:
WINTST2 A 8
2
0:
WINTST1 A
1
8
0:
WDTST
1:
10 WDST WDST<WINTSTZ2> WDST<WINTSTI1> 0’
20 WDST 7 3
) Pagedb195/ 334 )
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12.1.2.1 /
WDCTR<WDTEN> 6 1 6 As
A WDCTR<WLOTEN>
A WDCTR<WDTEN> "0"
A 8 "0"
U WDCTR<WDTEN> 6 1 6 A 0xB1
A

A WDCTR<WDTEN> "1"

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

| §

} }

"
0xB1 WDCDR
WDCDR 8 A

WDCDR

00H

(
X

8-bit up counter value _| 01H

WDCTR<WDTEN=>

Overflow time

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

Interrupt request signal : . i
:-«— 1 clock [max.}—b-: :
| | :
| | '
12-2 WDCTR<WDTEN>
Us WDCTR<WDTEN> A8 WDCTR<WDTEN> 010
A . 8 A
12.1.2.2 8
WDCTR<WDTW> 8
WDCTR<WDTW> "00" A 8 A 8
WDCTR<WDTW> "00" A 8 8
A
A . 8 A
WDCTR<WDTOUT> A
) Pagedb196/ 334 )
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8-bit up counter value FERXQORXOTRY = = = FFHXEHX = = = TFAKE0HX = = = BFCoRX = = = FEmoorX
I

| |
When WDCTR<WDTW= is "OO"I-—- f Clear time f =1
| | |
| |
When WDCTR<WDTW= is “01” | Outside the clear time —P‘! < T Clear time T >
| | |
When WDCTR<WDTW= is “10" |———— Outside the clear time > 1 < Clear time —>1
| | |
: >|<— Clear time =
I

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

12-3 WDCTR<WDTW> 8

12.1.2.3 8
WDCTR<WDTT> 8
8 A WDCTR<WDTOUT> A
A A
( ) / ( ) A A / /
( ) 8 I ( )
A A 8
WDTT , HIRC/ PLL/HTAL
TBTCRBVICK> =0 TBTCRBVICK> =1 LIRC
00 10.92ms 62.5ms 62.5ms
01 43.70 ms 250ms 250ms
10 174.76ms 1s 1s
11 699.06ms 4s 4s
12-1 ( FsYsCLk 24MHZz; FLCLK= 32.768KHz )
;8 WDCTR<WDTEN> , A8 WDCTR<WDTEN> 616
A 8 A
) Pagedb197/ 334 )
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12.1.2.4 8
WDCTR<WDTOUT> 8

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

WDCTR<WDTOUT> "0" A 8
A IMF A
U A ( ) A
RETN A
(b) (WDCTR<WDTOUT> "1")
WDCTR<WDTOUT> "1" A 8
12.1.2.5
WDCDR
WDCDR Ox4EA 8 60"
WDCTR<WDTEN> "0" A WDCDR 0xB1A
8 A 8
8
A
A CPU
12.1.2.6 8
WDCNT 8 ) 8

p

p-X
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12.1.2.7
WDST
A WDST<WDTST> "1 A WDST<WDTST> 606
A WDST<WINTST2> "1
A WDST<WINTST> "1

WDST<WINTST2> WDST<WINTST 1A

WDST A WDST<WINTST2> WDST<WINTST1> "0" WDST<WINTST2> WDST<WINTST1>
016 WDST A WDST<WINTST2> WDST<WINTST1> 6 16

606

8-bit up counter value FFH = = = GFHYAOH) = = = TFHXBOHY = = = BFHYCOHY = = = FFHY(00HXD1H)
| | |

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

Writing of 4EH (clear code) N !

lha B-bit up :xluhlarclulsldal Iaarlln'la

Intarmrupt raquas[ signal ganaraly d by _,Idanng
ovarflow of fhe B-bitup countar

Intarrupt raqFasl signal ganeratad by the

Watchdog timer interrupt request signal

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

\

WDST<WINTST1> k

WDST<WINTST2>

12-4
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12.2 (DVOB)
12.2.1
Selector
fsysclk/2*2 or flclk/2°
fsysclk/2 or ficlk/2*
fsysclk/2* or flclk/2® DVO pin
fsysclk/2°
12-5
12.2.2
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
TBTCRBVICK>=0 TBTCRBVICK>=1
DVOCK]1:0] 00: fsysclk/2 12 flclk/25 flclk/25
: [HZ] 01: fsysclk/2 11 flclk/24 flclk/24
10: fsysclk/2 10 flclk/23 flclk/23
11: fsysclk/29
10 fstscld [HZ]A flclkA [Hz]
20 /( ) A DVOCR<DVOEN> @W¢ DVOCR<DVOCK>
30 A TBTCR<DVICK>dldd DVO ficlk  fsysclk
40 DVOCR 7 3 g
) Pagedb200/ 334 )
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12.2.3
DVOCR<DVOCK> X
DVOCR<DVOEN> 6 1 6 A DVOCR<DVOCK> DVOB
DVOCR<DVOEN> 6 0 6 A DVOB X
/ ( ) A DVOCR<DVOEN> 6 A6 DVOB
DVOCR<DVOEN> A
A DVOCR<DVOEN> 6 1 &A DVOCR<DVOQ>
I ( ) A DVOCR<DVOEN> 6 A0
DVOCR<DVOCK>
DVOCR <DVOEN> I_
1 1
DVO output | | | | | | | | | | | ||
Divider output timing chart
12-6
( ) A fsysclk flclk A
[Hz]
TBTQR<DVICK> =0 TBTCR<DV9CK> = 1 ( )
00 5.86k 1.024k 1.024k
01 11.72k 2.048k 2.048k
10 23.44k 4.096k 4.096k
11 46.875k Reserved Reserved
12-2
( : fsysclk=24MHz, flclk=32.768kHz)
) Pagedb201/ 334 )
5 A A A A
A

>




iMQ Technology Inc.

No.U TDDS)1-S7613-CN

NameU SQ7613
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12.3

TBT

123.1

fsysclk/2% or flclk/2?
fsysclk/2? or flclk/2?
fsysclk/2? or flclk/2?*
fsysclk/2%" or flclk/2?°

fsysclk/2™ or flclk/2®
fsysclk/2®

>

(TBT)
A
}—
}7
—— w | Source dock _
5 g_ Falling edge
3 E detector
>_ -
>7
h
ey
TBTCK TBTEN
| TBTCR
12-7

p~X
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12.3.2
TBTCR
(TBTCR, 0x002E)
TBTCR 7 6 5 4 3 2 1 0
- - DVIOCK | TBTEN TBTCK][3:0]
/ R R R/W RW R/W
0 0 0 0 0 0 0 0
9 0: fsysclk/2
DVOCK 1: ficlk
/ 0:
TBTEN
1
A , A
TBTCK | HIRC/PLL/HXTAL
TBTCR<DVOCK>=( TBTCR<DVICK>=1 | | |rC
0000: fsysclk230 ficlk/ 223 flclk/ 223
0001: fsysclk229 flclk/ 222 flclk/ 222
0010: fsysclk228 ficlk/ 221 flclk/ 221
0011: fsysclk22’ ficlk/ 220 flclk/ 220
0100: fsysclk226 ficlk/ 219 flclk/ 219
0101: fsysclk22> ficlk/ 218 flclk/ 218
TBTCK[3:0] 011o0: fsysclk24 flclk/ 217 flclk/ 217
. 0111: fsysclk223 ficlk/ 216 ficlk/ 216
' 1000: fsysclk222 ficlk/2 15 flclk/2 19
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 fsysclé [HZ]A flclkA [Hz]
20 A TBTCR<TBTEN> 0 AGBTCR<TBTCK>

30U TBTCR<TBTEN>6 0 A

40 (
50TBTCR 7

p>

)
4

b~

TBTCR<TBTCK>

A TBTCR<DVICK>6 H6
606

Pageh203/ 334
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TBTCR<TBTCK> A

12.3.3
TBTCR<TBTCK>

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

¢

TBTCR<TBTEN>06 1 6

Source clock

TBTCR<TBTEN=>

INTTBT interrupt

request

>
p~X

TBTCR <TBTEN>06 0 6

TBTCR<TBTEN>6 0 6

INTTBT A

A TBTCR<TBTCK>

i I R

A

|

]

e ——
| " Interrupt period '
Time base timer enable
12-8
) A fsysclk flclk A
TBTCR<TBTEN> 6060
Pagedb204/ 334 )
A A A




iMQ Technology Inc.

No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

>

[Hz]
TBTCK HIRC/ PLL/HXTAL
LIRC

TBTCRBVICK> =0 TBTCRBVICK> =1
0000 0.0224 0.0039 0.0039
0001 0.0447 0.0078 0.0078
0010 0.0894 0.0156 0.0156
0011 0.1788 0.0313 0.0313
0100 0.3576 0.0625 0.0625
0101 0.7153 0.125 0.125
0110 1.431 0.25 0.25
0111 2.861 0.5 0.5
1000 5.722 1 1
1001 22.89 4 4
1010 732.42 128 reserved
1011 2930 512 reserved
1100 5859 1024 reserved
1101 11719 2048 reserved
1110 23438 4096 reserved
1111 93750 reserved reserved

12-3 ( !FSYSCLK24.0MHZz FLCLK=32.768KHZ)
§ Pagedb205/ 334 5
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12416
SQ7613 8

>

p~X

16 TCAQ TCAl TCA2 TCA3 TCA4 TCA5 TCA6 TCAT
TCAO TCAO TCAO
TCAl TCAl TCAl
TCA2 TCA2 TCA2
TCA3 TCA3 TCA3
TCA4 TCA4 TCA4
TCAS5 TCA5 TCA5
TCAG6 TCA6 TCA6
TCA7 TCA7 TCA7
12-416
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No.U TDD01-S7613-CN  |[NameU SQ7613

N Intemal bus x
Reading and writing 4 M Reading and Reading and & A Reading and
of TAODRBH writing of writing of writing of
TADDRBL TAODRAH TAODRAL
r
TAODBE TAODBE
Selecior Temporary buffer Selector Selector Temporary buffer Salacior
0 1% 11 0 0 1%
Pulse width
. h : L areme: mode
Double _Edm- (16 bits) Double E&Q (16 bits)
01 10 0 1
{mm_oﬁﬂ {m&gﬁ. Selector Pulse width
measurement mode
\A TAODRBH _ TAODRBL ﬁ “ TAODRAH i TAODRAL
Edge detection 1
TADTED TADCAP b A
ﬁ Edge detection 2
Auto capture
Extenal | 3w Eige detection 1 control INTTCAD
trigger » Edige datection 1 _ Match Edge detection 2 Ahanch
— | input _ Edge detecton 2 Capture control detection Capture control detection intermupt request
selection
f ] F L] |
& 16-bit t |regm
fsysclk2or flclf2® —p|a v o-bit up counter _
fsysclk2® —»|B ﬂ -
fsysclk2® —»|c Window  Count Au ‘ TADOVE
fsysclk2 —|D made ar
S0 s PPG moge Timer |D PPGAD output
2 Event counter . FIF
B! mode Extenal rigger ¥ =
timer mode
Decorder ke il 4
measurement PPG mode
£ mode
Timer start
e “control
> TAOTED |Esge etecton 1|Edge defection 2
. w o m yle ul m ] m m % 0 Falling Rising
S| = 8l B = m (o] m o & = v Q Q o 1 Rising Falling
NEEREREE NEEEEE Sy &y &
TAOMOD TAOCR Aﬂ.)ow TADSR
m Internal bus N

)

TCAO

(

12-916

334
A
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124.116

TCA
TCAX
TCAO A

>

PCKENO/ PCKEN1 TCAX
TAXCR(x=0~7) 16 TCAX TAXDRA  TAxDRB
TCA1~ TCATY
0x0178 PCKENO 0
0x0179 PCKEN1 1
0x0070 TAOMOD TCAO
0x0071 TAIMOD TCAl
0x0072 TA2MOD TCA2
0x0073 TA3MOD TCA3
0x0074 TA4MOD TCA4
0x0075 TA5MOD TCAS5
0x0076 TA6MOD TCAG6
0x0077 TA7MOD TCA7
0x0068 TAOCR TCAO
0x0069 TA1CR TCAl
0x006A TA2CR TCA2
0x006B TA3CR TCA3
0x006C TA4CR TCA4
0x006D TA5CR TCA5
0x006E TAB6CR TCA6
0x006F TA7CR TCA7
0x0078 TAOSR TCAD
0x0079 TA1SR TCAl
0x007A TA2SR TCA2
0x007B TA3SR TCA3
0x007C TA4ASR TCA4
0x007D TA5SR TCA5
0x007E TAGSR TCA6
0x007F TA7SR TCA7
0x0081 TAODRAH TCAO A
0x0085 TA1DRAH TCAl A
0x0089 TA2DRAH TCA2 A

p~X
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TCA
X(x=0~7)

p>

0x008D TA3SDRAH TCA3 A
0x0091 TA4DRAH 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 TA3DRAL TCA3 A
0x0090 TA4DRAL TCA4 A
0x0094 TASDRAL TCAS 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 TCAS5 B
0x009B TAG6DRBH TCAG6 B
O0x009F TA7DRBH TCA7 B
0x0082 TAODRBL TCAO B
0x0086 TA1DRBL TCAl B
0x008A TA2DRBL TCA2 B
0x008E TA3DRBL TCA3 B
0x0092 TA4DRBL TCA4 B
0x0096 TASDRBL TCA5 B
O0x009A TAG6DRBL TCA6 B
0x009E TA7DRBL TCA7 B
A TCA /

b~

Pageh209/ 334
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NameU SQ7613
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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)
PCKENL 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:
TCAG6 TCA6
0:
TCA5 TCA5
0:
TCA4 TCA4
) Pagedb210/ 334 )
A A A A

>
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

TCAX (TAXMOD), x=0~7
TAXMOD 7 6 5 4 2 1 0
TACAP . .
TADBE | TATED | [p“i"r | TACK[LO] TAM[2:0]
/ R/W R/W R/W R/W R/W
1 0 0 0 0 0

0:

TADBE
1
0: /

TATED
1 /
0:

TACAP
1
0:

TAMETT
1

/ ( )/
TBTCR<DVI9CK>=0 | TBTCR<DV9CK>=] ( )

TACKI1:0] TCAX 00: | fsyscl210 flclk/23 flclk/23
01: fsysclk/ 26 fsysclk/26 -
10: fsysclk/ 22 fsyscl 22 -
11: fsysclk/2 fsysclk 2 -
000:
001:
010:

TCAX 011: PPG

TAM[2:0]
100:
101:
110:
111:

10 fsysclié [HZ]A flclkA [Hz]
20 (TAXCR <TAS>="0") TAXMOD (TAXCR <TAS>="1")  TAXMOD
) Pagedb211/ 334 )
A A A A

>
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No.U TDDS)1-S7613-CN

NameU SQ7613

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 INTTCAX
TAOVE o
1 A INTTCA
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 . ) i
20 (TAS="0") TATFEA TAOVE TANG (TAS="1")
30 A TAS 600 A TAS TCAx
40U TAXCR 3 2 606
50 ( ) ( ) A TANC 01" "10" TANC 01" "10" A
) Pageh212/ 334 )
5 A A A A
A

>
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NameU SQ7613
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TCAX (TAXSR, x=0~7
TAXSR 7 6 5 1 0
TAOVF - - - - - TACPFA TACPFB
/ R R R R R R R R
0 0 0 0 0 0 0 0
TAOVF
TACPFA A
1
TACPFB B 1
1
10TAOVE TACPFA TACPFB  TAXSR 0"  TCAXSR
20 TAXSR 6 2 600
TCAX A (TAXDRAH), x=0~7
TAXDRAH 15 14 13 12 11 10 8
TAXDRAH[15:8]
/ R/W R/W R/W R/W R/W R/IW R/IW R/W
1 1 1 1 1 1 1 1
TCAX A (TAXDRAL , x=0~7
TAXDRAL 7 6 5 4 3 2 0
TAXDRAL[7:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
) Pagedb213/ 334 )
A A A A

>
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TCAX B (TAXDRBH) , x=0~7
TAXDRBH 15 14 13 12 11 10 9 8
TAXDRBH[15:8]
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
TCAX B(TAXDRBL) , x=0~7
TAXDRBL 7 6 5 4 3 2 1 0
TAXDRBL[7:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 1 1 1 1
10  TAXDRAL (TAXDRBL) A A . A
TAXDRAH(TAXDRBH) A 16 TAXDRAL/H TCAx A
20 A
124.2
TCAO PCKENO<TCAO> 06 QA6 TCAD
A U PCKENO<TCAD> "1" A
A PCKENO<TCAO> '0"A A
A PCKENO<TCAD> "1"( ).
PCKENO<TCAO> "0"A

p-X
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
1243
TCAO 6 A U A A A A
PPG
124.3.1
A A
(@)
TAOMOD<TAM> 6 00 0660 0 1 6 A TAOMOD<TACK>
TAOCR<TAS> "1" . A TAOMOD TAOCR<TAOVE>
A
[Hz]
TAOMOD fsysclk =24MHz
<TACK> ) flclk =
TBTCR TBTCR ( ) TBTCR TBTCR 32.769 Hz
<DVOCK>=0 | <DVICK> =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 -
12-5
(b)
TAOCR<TAS> "1'"A 16 . TCAO A
(TAODRA) A INTTCAO A "0x0000" A
A TAOCR<TAS> "0"A 60x00006
©
TAOCR<TACAP> "1 TCAO B(TAODRB) ( )
TAOCR<TACAP> "1" A TAODRBL . TAODRBL
TAODRBH A A TAODRBL TAODRBH ( TAODRBL
) ) A TAODRBL "0x00" TAODRBH
A TAODRBL A "0x00" (overflow)
A 0A
TAOCR<TACAP> "1"A

p-X
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U  TAOCR<TAS> "1" 0" A TAOCR<TACAP> ( )

A A TCAO IERI bit3 1
/l TAOVE=1: overflow interrupt enable

TAOCR TAOVE = 1;
Auto capture enable

TAOCR TAACAR 1; 1
(d)
1
1 8 . TAODRAL A A
A TAODRAH A TAODRAH A
TAODRAL( ) A
TAODRA A TAODRAL TAODRAH
2.
TAOCR<TABE> / A TAOCR<TADBE> 61 6
llOl:
) Pagedb216/ 334 )
5 A A A A
. A
A
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No.U TDDS)1-S7613-CN

NameU SQ7613 VersionU V1.5

TAOCR<TAS>

TAOMOD<TADBE>
Source clock
Counter
Write to TAODRAL
Write to TAODRAH

Temporary buffer
(8 bits)

TAODRAL
TAODRAH

INTTCAO interrupt
request

TAOCR<TAS>

TAOMOD<TADBE> .

Source clock

Counter

Write to TAODRAL

Write to TAODRAH

Temporary buffer
(8 hits)

Double buffer
(16 bits)

TAODRAL
TAODRAH

INTTCAO interrupt
request

-
-

-L"ﬁma-tm

—

®

J-!then | write s
E ﬂerem l]'il".l'li‘ber
=t
{(n ¢ IR
! Match detection : Maich
C —
i *J i *J
- Reflected by writing to TAODRAH | t I

- Reflected by writing to TAODRAH
When the double buffer is disabled (TAOMOD<TADBE>=N 0"

*‘I’umﬂstrt

J]Wrrhen

o
j" .s;

Write m

mn ;'I{ra )
n ] &) 4 e}
Match detection Match detection Makch detection
m ¢ o ?
A Reflected at the same time as data ) v Reflected by ¥
4\_ i written into TADDRAH while an intermupt
the timer is stopped ” H H

When the double buffer is enabled (TAOMOD<TADBE>=N 1"
12-10 ( TCAO )

p~X
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TAODRAH A A
TAODRAH/L . TAODRAH/L
A INTTCAO A TAODRAH/L,
TAODRAH/L A YA TAODRAH/L (
)
TAODRAH/L TAODRAH/L
TAODRAH A TAODRAH/L,
TAODRAH/L A A
A
TAODRAH/L TAODRAH/L
v Timer start y Timer stop
TACRTAS —[
TAOMOD<TAACAP

Source clock |||I||[||”||| ||I|| || |||| | |

-

Counter
TAODRBL o0
TAODRBH is updated when TADDRBL s read
T/0DREH 18 (o] o) wo
Read TADRBL __[ | f
Read TADRBH [ [ [ [
Yy v \ Y A/ Y Vv
Read Read Read Read Read Read Read
value value value value value value value
00H O0OH FEH 18H 184 00H OOH
12-11 TCAO
) Pagedb218/ 334 )
. A A A A
A
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

(€

TCAO

1. : 16MHz

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

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

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

TAODRAH = 0xC3 ;

100ms InNtTCAO

Pagedb219/ 334
A A
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NameU SQ7613

VersionU V1.5

124.3.2
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 | L4 |l| | ) | 5 L
Source clock
Counter
Write to TADRAL __|| Witz n clear | write s clear
Write to TADRAH [| write m [| write ¢
TAODRAL A n o Y s &
§ Match detection ! Maich detecion
TAODRAH X 5 N $
{‘_ v + v
INTTCAinterrupt request - Refiectad by writing to TADDRAH " '. “

- Reflected by writing to TADDRAH

When the trigger is starte@MAOMODTAMET=N O )

* Timer atart Timer siop 4,
TCACRTAS L
TAOMOD<TATED : Couniing Counting Counting Counting :
start start slop start
TCA pin input J u |_'T

Source clock

Counter

Write to TRDRAL || write clear cear || wites clear
Write to TADRAH | write m ] write «
TAODRAL W n ) HE 0
§ Mafh detection  Match detection|
TAODRAH o m ¢ A ¢
A v i v
INTTCAinterrupt request Reflected by writing to TADDRAH " i ”
- Reflected by writing
When the trigger is starte(T/AOMODTAMET$=N 1} )
12-12 (TCAO )
) Pagedb220/ 334 }
§ A A A A
A

-




iMQ Technology Inc.
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VersionU V1.5

@)

p~X

>

Pagedb221/ 334
A A

TAOMOD<TAM> 6100 6 TAOMOD<TACK>
TAOMOD<TATED> TAOMOD<TATED>
TAOMOD<TATED> "0" A "1
TCAO A TCAD
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
TAOMOD <TAMETT> "0" A
A
A TAOCR<T/AS> "0'A 60x00000
©
024.3.1-(c) 6
(d)
024.3.1-(d) o)
124.3.3
A TCAD
(@)
TAOMOD<TAM> 60106
TAOMOD<TATED> TAOMOD<TATED> "0" A
o
TCAO A TCAD

p-X
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No.U TDDS)1-S7613-CN

VersionU V1.5

NameU SQ7613

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 flelk/23[Hz)( ( ) ).
(©
024.3.1-(c) 0
(d)
024.3.1-(d) o]
»# Tirrers star *TIITE[ slop
TCACRTAS
TCA pin input :
Couinter
A Counter clear F 3 Counter clear
Writer to TAODRAL _ﬂ Write n H Wite 5
Writer to TODRAH 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 Dy whnting 1o TADDRAH

|

-
-
p~X

- Reflected by wiiting 1o TADDRAH

When the rising edge is selectéBFOMOD<TATEB=N 0")
12-13 (TCAO )

p-X
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No.U TDD1-S7613-CN  |NameU SQ7613

12434

A TCAO ( ) .
,L, Timer start ,}Tlrner stop

TACRTAS

(AND)

TAOMOD<TATE

Count in the period of H level

! Count in the period of H level

TCA pin input i

Source clock

Counter

Write to TADRAL Write: n

Write to TADRAH | write m
TAODRAL N n 0
Match detection
TAODRAH x m 0

v
|

INTTCA nterrupt request t Reflected by writing to TADDRAH

During the Hevel counting TAOMOD<TATEB=N 0")

12-9 (TCAO )
(@
TAOMOD<TAM> 61016 . TAOMOD<TACK>
TAOMOD<TATED> X TAOMOD<TATED> "0"
A "1
TCAD 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
) Pagedb223/ 334 )
B A A A A
A
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VersionU V1.5

A TAOCR<TAS> "0"A
(c)
0 2.4.3.1-(c) 6
(d)
0 24.3.1-(d) o)
124.35

@)

A TCAD

TAOMOD<TAM> 61106

wyn

TAOMOD<TATED>

TAOMOD<TACAP>

TAOMOD<TACAP> "1"

INTTCAO

A

(b)

INTTCAO
U

TAODRAA

60x00006

TAOMOD<TACK>

TAOMOD<TATED> "0"

TAOMOD<TACAP> "0"

"0x0000"

TAOCR<TAOVE> TAOCR<TAOVE> "0"
TAOCR<TAOVE> "1" INTTCAO
TCAO A TCAD
TAOCR<TAS> "1" A TAODRA TAODRB
TAOMOD  TAOCR<TAOVE> A
A ( ) TCAO A INTTCAO
. A A
A TAOSR <TACPFB>"1" TAOMOD<TACAP> A
( TAOMOD <TAOCAP> "0")
. A
INTTCAO A TAOSR <TACPFA>"1" A

INTTCAO

~

>

TAOMOD <TAOCAP> "1")

A

p~X

p
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A TAOSR<TAOVF> " TAOCR<TAOVE>
"1"A INTTCAO A
TAOSR A TAOSR<TACPFA, TACPFB> TAOSR<TAOVF> "0"
TAODRB ( TAODRA )
A TAODRA TAODRB 16
A TAOCR<TAS> "0"'A 60x00006
§ Timer start | Timer stop

TACRTAS I

TAOMOD<TATED

TCA pin input

Source clock

Counter : T
{ | Counter clear | Counter clear
TAODRBEL K o ;I:_rrm
i : im:unﬁs read
TAOSRTACPFB i i !
: | ¥ |
INTTCA nterrupt request p |'| TADSR read | TADSR read I TADSR read

[
After the timer is startedif the falling edge is
detected first no interrupt occurs

ll-'l'll'-a:r:it,ﬂ.rt

Singleedge capturd TAOMOD<TAMCAP=N 1"

TACRTAS I

TAOMOD<TATEBD'

TCA pin input :

Source clock

Counter

i Counter clear Counter clear

TAODRBHL X o ifmn :
! TADDRE read
' . )
TAODRAKL ]l:':l' : ;I[ﬂ &
i ! v
' i TADDRA read
TAOSRTACPFB
. ?
TAOSRTACPFA* | TADSR read |
i L | ¥
INTTCAinterrupt request ﬂ TAOSR read JI " TADSR read

After the timer is startedif the falling edge is
detected first no interrupt occurs

12-10

-
-
p~X

Doubleedge capturdTAOMOD<TAMCAPR=N 0"
(TCAO )

Pagedb 225/ 334
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U A

(©)

TAOSR

INTTCAQ interrupt
subroutin

TAOSR read

12-

INTTCAO

1 (capture)

TAODRB read

Capture value
handling

Error handling

RETI

Interrupt process for single-edge capture

>
p~X

12-16 TCAO

. INTTCA

INTTCAQO interrupt
subroutin

TAOSR read

A

TAOSR
<TAOVF> overﬂow

0 [no overflow)

No capture

1 (capture)

TAODRB read

Error handling

TAOSR 0
<TACPFA> No capture

1 (capture)

TAODRA read

Capture value
handling
I

RETI

Interrupt process for double-edge capture

Pagedb 226/ 334
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12.4.3.6
PPG A

(@)

PPG

TAOMOD<TAM> 60116 PPG TAOMOD<TACK>
TAOCR<TAMPPG> PPG
TAODRA PPG TAODRB TAODRA
TAODRB PPGAOB A PPGAOB
TAOCR<TATFF> PPGAOB . TAOCR<TATFF>06 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
TCAD A B . TAOMOD<TADBE> "1"
PPG TAODRA TAODRB A
TAODRA A TAODRA TAODRB
A TAODRA TAODRB A

1

>
p~X

A PPG

Pagedb 227/ 334
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(©)
1.
1 8 . TAODRAL (TAODRBL) A
A X A TAODRAH (TAODRBH)
A TAODRAH (TAODRBH) A
TAODRAL (TADRBL) (
) A TAODRA (TAODRB) A TAODRAL
TAODRAH( TAODRBL TAODRBH)
2.
TAOMOD<TADBE> . / A

TAOMOD<TADBE> 6 1 80"

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

¢

AINTTCAO
TAODRAH/L (TAODRBH/L)

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

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

¢

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

pX

TAODRAH/L (TAODRBH/L)

¢

A

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

Pagedb 228/ 334
A A

p~X
p-X

>




iMQ Technology Inc.

No.U TDDS)1-S7613-CN
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VersionU V1.5

@)
PPG 2.84KHz
1 2MHz
CLKCRO_SCKPSC=0x30; // fsysclk=16MHz/8=2MHz
/ITCA1
TAMOD_TACK=®m3 //[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)
* Timer start - ”
imer stops
TACRTAS | & automatically
TAOMOD<TATFF ;
Source clock
‘\ﬂ
Counter m Jm#1 2 jl.',‘/\k go
unter
Write to TK)DRALH_” Write n clear
Write to TAODRBIH "Wr‘ite m
TAODRAIH A n Match detection(
TAODRBIH Xm Match detection Q
v
PP@® pin output L L
v) Returns to the

) Becomes the level set at TATFF
INTTCA interrupt reques \yhen the time is stopped

level set at TATFF

-
p~X

‘—ﬂ'i—»g
(Duty pulse)
< n (1 cyce) »
Oneshot(TAOCRTAMPPG=N 1")
12-17 PPG - (TCAO
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Timer start Timer stop
v v

TACRTAS

TAOMODKTATFF ;

Source clock

Counter e ¢ 3 \
: ¢ A Counter t

Write to TADRAIH || Wilen ¢ | wiite s clear :

Write to TADRBIH ﬂwme m: ﬂwme =
TAODRAIH An Match detectond)| s Match detection ¢ ;
TAODRBIH Am i Matchdetecion O r Match detecion © Metch detecion® ]

PP@® pin output L I
Becomes the level set at TATFF Y | retiected by an : A2 : Returns to the level
INTTCA interrupt reques when the timer is stopped ' “ interrupt request | ] ! set at TATFF
! < > «—>!
: m H : r ! H r !
: _ (Duty pulse) _ : _ (Dutypuise) _  (Duty puise)
P n (1 cycle) g h s (1 cycle) i

Continuoug TAOCRTAMPPG=N 0")
Double buffe(TAOMOD<TADBE=N 1")

12-18 PPG - (TCAO )
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124.4
TCAO A
A TAOCR<TANC>
A
TAOCR<TANC> "00"
A TAOCR<TANC>

>
p~X

(TAOCR <T/> = "0")
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13. (UART)
(UARTQ UART1 UART2) (SFR)
A 13.1 13.2
UARTXCR1 JUARTXCR2 [UARTXDR |UARTXSR |RDxBUF [TDXBUF
( ) ( ) ( ) ( ) ( ) ( )
UARTO UARTOCR1  |UARTOCR2  |UARTODR UARTOSR RDOBUF [TDOBUF
(0x00AQ) (0X00A1) (0x00A2) (0x00A3) (0X00A4) (OXO0AS5)
UART1 UARTICR1  [UARTICR2  |UARTIDR UART1SR RD1BUF [TD1BUF
(0XO0AB) (OX00A7) (0X00A8) (OXO0A9) (OXO0AA) (0XO0AB)
UART2 UART2CR1  [UART2CR2  |UART2DR UART2SR RD2BUF TD2BUF
(0X00AC) (OXO0AD) (OXO0AE) (OXO0AF) (0x00BO) (0X00B1)
13-1 SFR
UARTO RXDO TXDO
UART1 RXD1 TXD1
UART?2 RXD2 TXD2
13-2
13.1 UART
UARTX(x=0~2) PCKEN1 UARTx(x=0~2) UARTXCR1 UARTXCR2
UARTX (baud) UARTXDRx=0~2) UART
UARTXSRx=0~2) UARTO UART1,UART2
) Pagedb232/ 334 )
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UARTO control register 1

UARTO transmit data buffer

| UARTOCR1 || TpoBUF | UARTO receive data buffer
|
2 2 > 5] » Shift reai S
Shift register
7 | gt L]
: Hrmmicry
E I Shift register gl Stop bit
INTTXDO _ § 2 [
interrupt request =% 5 = -
=4 g Neise rejection circut RXDO
g £ A
ot AA 7
INTRXDO _ AT IFDA control-——————{] TXD0
interrupt request ™~ 1
| Baudrate = ——— |
| generator s |
1
\ A | Receive
' | RT clock v ¢
| B T @ ¢
PPGAD output >- | 2 B¢l Frequency
(TCAQ output) ! X 8 ol divider
: i ) °s
H i 24
! ! Yy 2
1 I
fsysclk/ fick — Prescale | -SART clock X ﬂl UARTOCR2
| UARTO status ~ UARTO control register 2
i register
]
11
I
I
I
I
1
]
UARTO baud rate register
13-1 UART ( UARTO )
) Pagedb233/ 334 )
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1 (PCKEN})
PCKEN1
(0x0179) 7 6 5 4 3 2 1 0
reserved UART2 UART1 UARTO TCA7 TCAG6 TCAS5 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 UART?2
1
0:
UARTL UART1 .
0:
UARTO UARTO
1
UARTO 1 (UARTOCR))
UARTOCR1
(OX00AQ) 7 6 5 4 3 2 1 0
TXE RXE STOPBT EVEN PE IRDASEL BRG -
/ R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0: 2
TXE
1
0: 2
RXE
1
0:
STOPBT
1.2
0:
EVEN
1
0:
PE
1
0: UART
IRDASEL | TXD
1. IrDA
(fsysclk  HIRC/PLL/HXTAL) | (fsysclk LIRC)
BRG
0 | fsysclk 1 flelk 1
1 | TCAx 5
10 fsysclié [HZ]A flclkA [Hz]
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20 A TXE RXE 6 Ao X A
3UEVEN PE BRG
40 BRG A RXE TXE
50 BRG TCAx ART A / (UARTXDR+1)/ )(s)
TCAx A TCAx
60U UART STOPBA EVENMA PEA IRDASEL BRG A UART X 612
UARTXCRI UARTXCR2 ¢
UARTO 2 (UARTOCR2
UARTOCR2
(0X00A1) 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 | 613. 7.1 g
20 RXDNC A 613. 9 g
30 STOPBR 2 A 1 ( ) X
40 UART RTSEA RXDNC STOPBR A UART X 033
UARTXCRI UARTXCR2 g
) Pagedb235/ 334 )
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UARTO (UARTODR)
UARTODR
(OX00A2) ! 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 UARDDR A UARD CRI<RXE> UARDCRI<TXE> 0" 0361 g
20 UARTCRI<BRG> TCAD A UARTODR
UARTO (UARTOSR)
UARTOSR
(OX00A3) 7 6 5 4 3 2 1 0
PERR FERR OERR - RBSY RBFL TBSY TBFL
/ R R R R R R R R
0 0 0 0 0 0 0 0
0:
PERR
1
0:
RFERR
1
0:
OERR
1:
0:
RBSY
1:
0:
RBFL
1:
0:
TBSY
1:
0:
TBFL
1:
10 INTTXD1 A TBFL 6 Ao TDXBUF A TBFL 616
20 UARTGSR 606
) Pagedb236/ 334 )
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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 (TDOBUF)
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
13.2 UART
UART 1 PCKENA UART
PCKENI<UARTEN> 6 06  UART A U UART
PCKEN1<UARTEN> "1" UART A UART
A PCKEN1<UARTOEN> "0'A UART . UART A
A PCKEN1<UARTEN> "1"( UART )
UART PCKEN1<UARTOEN> "0"A UART
13.3 UARTXCR1 UARTXCR2
A UART ( ) UART
UARTOCR1 UARTOCR2
A
) Pagedb 237/ 334 )
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Conditions that allow the bit ti be changed
Bit to be changed Function UARTXCR1 UARTXSR UARTXCR1 UARTXSR
<TXE> <TBSY> <RXE> <TXE>
UARTXCR1<STOPBT> Transmit stop bit length Both of these bilf- -
UARTXCR1<EVEN> Parity selection Al of these bits are 506
UARTXCR1<PE> Parity addition
UARTXCR1<IRDASEL> | TXD pin output selection Both of these bilf- [ -
UARTXCR1<BRG> Transfer base clock selection All of these bits are 006
UARTXCR2<RTSEL> Selection of number of RT clocks
Selection of RXD pin input noise
UARTXCR2<RXDNC> rejection time - Both of these bi
UARTXCR2<STOPBR> Receive stop bit length
13-3 UARTXCR1 UARTXCR2
13.4
UART _ ) o) 1 ( YA
8 . UARTOCR1<PE>
UARTOCR1<EVEN> UARTOCR1<STOPBT>
14.2 A U
- )
- 8 )
- ( )
- ( 1 2 )
Transfer frame
PE |STBT 1 2 3 4 5 6 7 8 9 10 11 12
o | o ‘\}\Stanﬁ(BllOXB|t1IXB|l2XIB|t3XBlM-XIBltSX BllSXBlt?YStopﬂ | |
o | 1 ' Stan' Bno)( BII1XBII2X BltSX Blth B"5X an}( Bn?)?smm Stop 2! i
|
1 0 W\Stanz{ano)( B|t1}(|3n2}{ B.tS)K Bn4){ an}{ an){ Bn?}KFanty)/Stoph |
1 1 ﬂ\ Start/( Bit 0)( Bit 1 X Bit 2)( Bit 3)'( Bn4X Bit 5)( Bit 5)'( Bit ?Xpanty)"smp 1iStop 2|
13-2
) Pagedb238/ 334 )
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13.5
TXD IrDA (IrDA)
" TXD
Start bit
UART output DO D1 D2 ----
IrDA output i H i i H i _————
BRI
3/16
Bit width
13-3 ( IRDA
5 Pagedb239/ 334
. A A A
A
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UARTOCR1<IRDASEL>

Stop bit
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13.6 (Baud Rate)
UART UARTOCR1<BRG> UARTODR UARTOCR2<RTSEL> . UARTODR UARTOCR2
<RTSEL> A 636.1
)

SeehehEu _ Operating frequency

ratefbaud] | <9'Se" 24MHz | 16MHz | 12MHz | 8MHz 4MHz 2MHz 1MHz
UARTXDR[7:0]  |0x0A 0x07 0x05 0x03 0x01 0x00 -

128000 RTSEL[2:0] 0y100 0y011 0y011 0y011 0y011 0y011 -
Error (+0.27%) [(+0.81%) |(+0.81%) |(+0.81%) [(+0.81%) |(+0.81%) |-
UARTXDR[7:0]  |0x0C 0x08 0X06 - - - -

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

76800 RTSEL[2:0] 0y001 0y000 0y011 0y010 - - -
Error (0.32%) [(+0.16%) |(+0.81%) [(0.79%) |- - -
UARTXDRY:0] 0ox17 OxOF 0ox0B 0x07 0x03 0x01 0x00

62500 RTSEL[2:0] 0y000 0y000 0y000 0y000 0y000 0y000 0y000
Error 0% 0% 0% 0% 0% 0% 0%
UARTXDR[7:0] 0x19 0Ox11 0ox0C 0x08 - - -

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

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

19200 RTSEL[2:0] 0y000 0y100 0y000 0y000 0y000 0y010 -
Error (+0.16%) |(+0.04%) |(+0.16%) |(+0.16%) |(+0.16%) [(0.79%) |-
UARTXDR[7:0] 0x92 0x64 0x4D 0x30 0x19 0ox0C 0x06

9600 RTSEL[2:0] 0y100 0y001 0y000 0y100 0y000 0y000 0y010
Error (+0.04%) |(+0.01%) |(+0.16%) |(+0.04%) |(+0.16%) [(+0.16%) [(-0.79%)
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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>

Basichaud S Operating frequency
rate[baud] 24MHz | 16MHz | 12MHz | 8MHz 4MHz 2MHz 1MHz
UARTXDR[7:0] - - OxCF 0x67 0x33 0x19
2400 RTSEL[2:0] - - 0y000 0y000 0y000 0y000
Error - - (+0.16%) [(+0.16%) |(+0.16%) |(+0.16%)
UARTXDR[7:0] - - - OxCF 0x67 0x33
1200 RTSEL[2:0] - - - 0y000 Oy000 0y000
Error - - - (+0.16%) [(+0.16%) |(+0.16%)
Basichaud S— Operating frequency
rate[baud] 32.768kHz
UARTxXDR][7:0] 0x06
300 RTSEL[2:0] 0y011
Error (+0.67%)
UARTXDR[7:0] 0x0D
150 RTSEL[2:0] 0y011
Error (+0.67%)
UARTXDR[7:0] OXOE
134 RTSEL[2:0] 0y001
Error (-1.20%)
UARTXDR[7:0] Ox11
110 RTSEL[2:0] 0y001
Error (+0.30%)
UARTXDR[7:0] 0x1C
75 RTSEL[2:0] 0y010
Error (+0.44%)
) Pagedb241/ 334 )
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13.6.1
Transfer frame
refser] [T e[ o[ a[s]or[e]e]n]n]w]
o | o _\Slar‘l/:(B|IUXB|I1XB|IEXB|l3xB|I4XB|15XB|ISXB|I?YSlop1. : :
0 1 _\sm: Bit 0 X Bit1 X Bit2 X Bit3 X Bit4 X Bit5 X Bit6 X Bit7 fStop 1} SlopEi :
1 0 _\ SIarlX Bit OXBu 1 X Esz EmaX Bit 4 X Bit 5)( Ems)l{ BM}(Panly)"Slop 1l i
1| 1 _\ Slaﬂ/( Bit uX Bit 1 X Bit zx Bit 3X Bit 4 X Bit 5X Bit sX Bit ?)(Pamy)’smp 1i Slop 2|
RTSEL Number ol RT clocks I Gerfsysclk baud rate
000 16 | 16 | 16 | 16 | 16 | 16 | 16| 16 | 16 | 16 | 16 | 16 15,‘”;‘\’,";”(“1] [baud]
001 16 [ 17 | 16 | 17 [ 16 [ 17 | 16 | 17 | 16 | 17 | 16 | 17 |—ssxieveck mo baudd
010 15 [ 15 | 15 | 15 [ 15 [ 15 [ 15 | 15 | 15 | 15 | 15 | 15 |—qgxpisysclk sy Mauay
01 15 [ 16| 15| 16 [ 15 [ 16 [ 15 | 16 | 15 | 16 | 15 | 16 |—gsxistsclk o avey
100 17 [ 7| a7 | a7 [ a7 [ a7 | a7 | a7 | a7 | A7 | 7 | T | rparorer baudd
*When BRG is set to fogck
13-4 UARTOCR2<RTSEL>
/ UARTOCR2<RTSEL> 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
13.4
A fsysclk 16MHz, UARTOCR2<RTSEL> 6 0 0 0WARTODR 60xACO 13.4
fsysclk / (16 x (UARTODR + 1)) = 76923 (baud)
76800(baud) (+0.16%)
) Pagedb242/ 334 )
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UARTXCR2<RTSEL>UARTXDR

UARTODR

38400 (baud) A

A

AUARTOCR2<RTSEL> =

(baud) (+0.16%)

13.5 X A fsysclk=16MHz
UARTOCR2<RTSEL> UARTXDR A 13.6
UARTOCR2<RTSEL> 13.5

00006 A 38462

38400 (baud).

RTSEL UARTXDR

000 UARTXDR:% al

001 UARTXDR=F§% al

010 UARTXDR:% al

011 UARTXDR=F§% al

100 UARTXDR=1—;S%:—UZ(% al

13-4 UARTODR ( BRG FSYSCLK
RTSEL UARTXDR Baud
000 UARTXDR= lgiosf);foooo(égjé) a 1425 %{;—Z} = 38462 baud (+0.16%)
001 UARTXDR= 16156)(()%%(31%%((5;23(1) a 1424 %HT? = 38788 baud (+1.01%)
010 UARTXDR=%{%€% a 1426 %(S_Z} = 39506 baud (+2.88%)
011 UARTXDR= 15]'562%%3%%&_;23(1) a 1425 %Hl—? = 39702 baud (+3.39%)
100 UARTXDR= 1;?(0;;20000@(;5()1) a 1424 %{;—Z} = 37647 baud (-1.96%)
13-5 UARTODR
U] 022 1
AUART ( U )

>
p~X
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13.6.2 TCA UART
() :
System clock: 24MH
TCAO
UARTO
(b)
I 600bpsNJA 24MhzA UART 8, UART
24Mhz/8=3Mhz, UARTODR 255lj 3000000/16 * 600
=312.5NA UARTODR OXFF
, TCAD PPG , TCA TAODRA 16bits,
TCAO UARTO UART
(c)
1 24 MHz
TCAO ( UARTO 6 MHz)
UARTO ( 600bps)
UUARTx TCAX x A UARTO TCAO
1. TCAO UART
PCKENO_TCAO =1; /[ TCAO Enable
TAOMOD_TAM = 0x03; I 16 PPG
TAOCR_TATFF =1; I " "
TAOCR_TAMPPG = 0; /I PPG
TAOMOD_TACK = 0x02; /I fcgek/(272) = 24M/4 Hz = 6MHz
TAODRA = Ox25E; // PPG ( 2 13- 6)
TAODRB = 0x12F; // PPG 50% (TAODRA*50%)
2. UARTO ( 6 TCAO UARTO ) , UART
):
UARTOCR1 BRG =1; 1/ TCAO UARTO
UARTOCR2_RTSEL =1; // 2 13-6
1: TCAO UARTO , UARTODR
2 :RTSEL TAxXDRA A 13-6A  baudrate , RTSEL
baudrate
) Pagedb244/ 334 )
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p>

b~

RTSEL UARTXDR
000 baud = %
001 baud= 15 2% TAXBIRA
010 baud= %
011 baud= Fﬁ}%
100 baud= ﬁ%{z
13-6 TAXDRA ( BRG  TCAXY
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13.7

UART A UARTO

RXDO pin \ Start Bit )( Bito X

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

RT clock

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

a) UARTCR2<RTSEL= is "000B"

RXDO pin \  StartBit A Bito )

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

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

b) UARTCR2<RTSEL= is "001B"

RXDO pin \  StartBit A Bito X i

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

RT clock

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

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

RXDO pin \  StartBit A Bito \( Bt

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

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

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

RXDO pin \  StartBit A Bito )C

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

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

e) UARTCR2<RTSEL= is "100B"
13-5 UARTOCR2<RTSEL>
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RXDO A UART RT . 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 i RT A RTS8
RT6
A 8 ART A A
RXDO ART A

Counting is suspended until
the next falling edge is detected

RT1514'|3'|21'|109876! 1514131271M 109 8 7 6 5 4 3 21 0151413121110 9 8 7 6 5 4 3
erec [ TUTHTUUHU UL L U UL U U U Uiy U
| Noise H H
1
RXDO pin i | Start Bit /( Bit 0
: N
Internal received U ¢ 99 Start Bit o o o K Bit0 -
data
YYY
Shift register X Bito
Afalling edge YVYyyY Afalling edge YYY 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
13-6
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13.8

UART A UARTO .

UARTOCR2<RXDNC> A 13-6 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)
i 4 x (UARTODR+1)/(Transfer base clock frequency) 8 x (UARTODR+1)/(Transfer base clock frequency)

13-6
U UARTXCRI<BRG>

1514131211110 9 8 7 6 5 4 3 2 1 0151413121109 8 7 6 5 4 3

RT clock
Noise
RXDO pin ” \ Start bit }( Bit 0
o
Internal received Noise is remaved Start bit o o < A Bit 0 ? 29
data
vy
Shift register X Bit 0
. The received data is taken into
Afalling edge Recei Y M v the shift register
) eceiving continues
is detected .
because the start bitis 0
When the noise rejection
circuit is used
13-7
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NameU SQ7613

13.9 /
UART / A UARTO
13.9.1
UARTOCR1<TXE>"1" UARTOSR<TBFL> "0"A TDOBUF
TDOBUF UARTOSR<TBFL> 6 146 A
TXDO . . ( UARTOCR1<STBT> 1 2 ) (
) UARTOCR1<BRG>UARTOCR2<RTSEL>UARTODR ) A
UARTOSR<TBFL> 6 QA6 INTTXDO
10 TDOBUF A A
20 13-7 A TXDO UARTOCRI1<IRDASEL>
TDX
| RDASEL |I RDASEL
UARTOCR1<TXE> = 006
UARTOCRI<TXE> 616
TDOBUF
13-7 TXDO
13.9.2
UARTOCR1<RXE>"1" RXDO A
RDOBUF A (1 2 ) ( ).
(1 2 ) A 8 ) RDOBUF
UARTOSR<RBFL> 6 1A6 INTRXD1 UARTOCR1<BRG>UARTOCR2<RTSEL>
UARTODR
A RDOBUF RDOBUF

>
p~X
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13.10
UART / A UARTO
13.10.1
RX0O pinnpu o €D/ C) £/ (0 G5 G ) e
—L_—
UARTOSR<PERR>
b PERR is cleared to "0”
when RDOBUF
INTRXDO interrupt request ] is read after reading PERR="1".

Reading of UARTOSR

!
|
Reading of RDOBUF \+”

|
RDOBUF Xlndetermmatef#

Data reading

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

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

INTRXDO interrupt request

Reading of UARTOSR

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

Data reading Data reading

13-8
A UARTOSR<PERR> 616
INTRXDO
UARTOSR<PERR> 1A6 UARTOSR A UARTOSR<PERR> RDOBUF 60¢q
RDOBUF )
UARTOSR UARTOSR<PERR> 6 1A0 RD1BUF A UARTOSR <PERR>
606 A UARTOSR<PERR> UARTOSR ) RDOBUF 606

Pageh250/ 334
A A
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13.10.2

Afalling edge is

detected
'

Sampling

woopnin e IR o o
ENIEEREEREEE

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

Start Bitd Bit1 Bit2 Bit3 Bitd4 BitS Bité Bit7 Stop

UARTOSR<FERR=>

)
L

INTRXDO interrupt request

I FERR is cleared to "0r
] when RDOBUF

Reading of UARTOSR

is read after reading FERR="1".

. |

Reading of RDOBUF

: \)H

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

in the sampling of the stop bit.

INTRXDO interrupt request

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

Reading of UARTOSR

Reading of RDOBUF

RDOBUF Indeterminate ¢!
v
Data reading
When the external baud rate is faster than the internally set baud rate
13-9
) RXDO 6 A6
UARTOSR<FERR> 616 INTRXDO

3

UARTOSR<FERR>0 1A6 UARTOSR

A UARTOSR<FERR> RDOBUF

o
O
o

UARTOSR UARTOSR<FERR> ¢ 140 RDOBUF A UARTOSR <FERR>
606 A UARTOSR<FERR> UARTOSR RDOBUF 60
) Pagedb251/ 334 )
A A A A
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13.10.3
RDOBUF A UARTOSR <OERR>
6 16 INTRXDO A . A
UARTOSR <OERR> 6 1 6 A INTRXDO ) _( 13-10)
( ) A UARTOSR
A ( RDOBUF ) . (18-
11)
UARTOSR<OERR>0 1A6 UARTOSR A UARTOSR<OERR> RDOBUF 60q
13-12)
UARTOSR UARTOSR<OERR> 6 1A6 RDOBUF A UARTOSR <OERR>
606 A UARTOSR<OERR> UARTOSR . RDOBUF 606
13-12)
DaEa A Dal‘a B Dal‘._a C
RXDO pin input Stop \ Start mw @ Stop \ Start @@ .Bili‘ Stop
UARTOSR<RBFL> |
UARTOSR<OERR=> E The flag is set. i
i | i No interrupt
. An interrupt request An interrupt request ! request is
INTRXDO interrupt request ﬂ is generated. ] is generated. i generated.
RDOBUF X Data A A N
The contents of data B are discarded /' The contents of data C are discarded ,/
and those of data A are maintained. and those of data A are maintained.
13-10 INTRXDO
) Pagedb252/ 334 )
A A A A

>
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Dal.a A Data B Dal.a [ Data D

m @ P\

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

UARTOSR<FERR> E a framing error cccurs. i I
UARTOSR<PERR> L The flag s set.
UARTOSR<RBFL>
UARTOSR<OERR> |
i b An interrupt request 1 An interrupt request : Na interrupt request [ 1

INTRXDO interrupt request “ is generated. ] is generated. ) generated. —| 1
H ad o

RDOBUF X Dataa A N A
The contents of data B are discarded / The contents of data C are discarded / The contents of data D are /

discarded and those of

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

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

Dala A Data B Data C Dala D
The parity |5 oK. | A parity error occurs. i The arror flag is not sat i i
UARTOSR<PERR= : | | together with an overrun emor. | |
UARTOSR<RBFL=> i i i
UARTOSR<OERR> i | ; ;
) M An interrupt request M An interrupt request i Mo interrupt request
INTRXDO interrupt request ” is generated. " is generated. | |+ is generated. ——=| |
RDOBUF )( Data A A A
The contents of data B are discarded / The contents of data C are / The contents of data D are /
and thosa of data A are maintained. discarded and those of discardad and those of
data A are maintained. data A are maintained.
When a parity error occurs in the second received data
13-11 /
) Pagedb253/ 334 )
A A A A

>
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Data A Data B

A \ P A
s\ Yo
i

UARTOSR<RBFL>

- |

’ T RBFL is cleared to "0" when

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

INTRXDO interrupt request ] H

A

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

Reading of UARTOSR

Reading of RDOBUF

ﬁ
.

RDOBUF X Data A

T

|
|
Q

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

Reading of data A

DaEa A DaEa B
RXDO pin input sor{B10) B ) stop\sta 0 ) 1 DWS“JP
i RBFLis cleared to "0" when
O i RDOBUF is read afier reading
UARTOSR<RBFL> E REFL_"1".
i ! 4
UARTOSR<OERR> ¥
: i 4 OERRis cleared to "0" when
. RDOBUF is read after reading
INTRXDO interrupt request H OERR="1".
| Voo !
Reading of UARTOSR ; N [
Reading of RDOBUF | \4\—.ﬂ \,ﬂ
i I |
RDOBUF X pataa Q
The contents of data B are discarded / 4 ¢
and those of data A are maintained. Reading Reading
of data A of data A
13-12
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13.10.4
RDOBUF

UARTOSR<RBFL>

UARTOSR<RBFL>6 1A6 UARTOSR

616

A UARTOSR<RBFL>

RDOBUF

606

UARTOSR UARTOSR<RBFL> 6 1A6 RDOBUF A UARTOSR <RBFL>
606 A UARTOSR<OERR> UARTOSR RDOBUF 606
Data A Data B
UARTOSR<RBFL=>
i h i A REFL is cleared to "0" when
! ROOBUF is read after
INTRXDO interrupt request H " reading RBFL="1".
Reading of UARTOSR ) N
Reading of RDOBUF kﬂ \>ﬂ
5 | 5 |
RDOBUF X paaa O )
¥ v
Reading of data A Reading of data B
13-13
13.10.5
TDOBUF ( UARTOSR <TBFL>"0")A UARTOSR <TBSY> 606
TDOBUF A UARTOSR <TBSY> 616 INTTXDO
UARTOCR1<TXE> Data B

Data A
A

s 8]

"

r

Al
Do

UARTOSR<TBFL> [ ] i
UARTOSR<TBSY> |
INTTXDO interrupt I "
request 3
Writing of TDOBUF I I
Wiriting of Writing of
data A data B
13-14
) Pagedb 255/ 334 )
i} A A A A
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13.10.6
TDOBUF . TDOBUF A UARTOSR <TBFL>
"0" INTTXDO
TDOBUF UARTOSR <TBFL> 616

UARTOCR1<TXE> | Data A Data B

TXDO pin input

il

m Bit7 [ Stop

UARTOSR<TBFL> [ |
P | ;
UARTOSR<TBSY> B
INTTXDO interrupt I ﬂ
request
Writing of TDOBUF I I
Wiriting of Writing of
data A data B
13-15
) Pagedb 256/ 334 )
i} A A A A
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13.11
13-16 UARTO . 13-8
A A
A 1 .
A X A
U INTRXDO A UARTISR RDIBUF

Receivi INTRXDO interrupt
eceiving process subroutine

| Read UARTOSR | |

Read UARTOSR |

Read RDOBUF |

| ReadroosuF | |

UARTOSR<RBFL:

13-9

RDOBUF

>

Error handling Data processing
| (Received data is valid)

Data processing |

(Received data is valid)

Error handling |

ARTOSR<OERR> !
Overrun error

” |

Error handling |

ARTOSR<OERR= !
Overrun error
0

Error handling |

( END )

When no receive interrupt is used

RETI

)

13-16

Pagedb 257/ 334
A A

>
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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.
13-8
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).
] " Received data has erroneous value(s) and some pieces of
data could not be received.
13-9
) Pagedb 258/ 334 )
5 A A A A
A
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12C0O A

14, (SBI)/I12C
(SBI) 12C
12C1
14.1
14.1.112C
12C SDA SCL ,
VDD
SDA SDAF— | ----- SDA
SCL SCL SCL
Device 1 Device 2 Device n
14-1
A A

12C
12C

2.10
3.SDA SCL

>
p~X

14-2
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(a) Addressing format

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

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

le—— 1

»la
gl I

(b) Addressing format (with restart)

1 or more 4)|

|€«— 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

—>|<— 1 or more —){

|<— 1 —>|<—1ormore—>| |<— 1

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

14-212C

14.1.2

(a) Free data format

|«— 8bits —>|1|€ 1to8bits »|1|€« 1to8bits >|1]
T T T 11T

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

1 or more 4)|

Y
A

le— 1

S : Start condition

: Direction bit
ACK : Acknowledge bit
P : Stop condition

14-3
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A A
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14.2

INTSBI Interrupt request

oW
@]
[l

Noise
canceller

Input/output control

—_—

w
o
=

Noise
¢ cancelier |

Transfer
control
circuit
A A * |
Y1 A4 r
Software Clock . $o-
reset circuit | |control circuit ; esgqlsr;ter cgr?ttr% I
z h A circuit
o
2
2 % |3
= 7 3 E=z|w
bl = ol 8| 5| 3 a el o
= 2] o | @ = &l 2 2a 2 4
sBlocR2 | | sBlocrR1 | | 12c0AR | | sBioDBR | SBIOSR2 |
14-4 0 (SBI10)
§ Pageh261/ 334
_ A A A
A
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14.3

1 (SBIXCR1, x=0,1)
2 (SBIXCR2, x=0,1)
(SBIXSR, x=0,1)
(SBIXBR, x=0,1)
(I2CxAR, x=0,1)

] ! ! A
12C0 A 12C1 A
12CO 12C1
5 PCKEN2
(0x017A)
1 SBIOCR1 SBI1CR1
(0x00B8) (0x00BD)
) SBIOCR2 SBI1CR2
(0x00B9) (OX00BE)
SBIOSR SBI1SR
(0X00BA) (OXO0BF)
oG I2COAR I2C1AR
(0x00BB) (0x00C0)
SBIODBR SBI1DBR
(OX00BC) (0x00C1)
) Pagetb262/ 334 ;
5 A A A A
A
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2(PCKEN3
PCKEN2
(0X017A) 7 6 5 4 3 2 1 0
reserved | reserved SIo1 SIO0 reserved | reserved 12C1 12C0
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
sIo1 slo1 gf
0:
SI00 SI00 1:
12C1 12C1 O:
1:
12C0 12C0 (1)5
10  /12COEN 6006,

12COEN 610,

Pageh263/ 334
A A
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0 1(SBOCR)
SBICCR1
7 6 5 4 3 2 1 0
(0x00B8)
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
0.
)
ACK ( )
1:
( ) )
/ NOACK
NOACK . 0: 6 ")
o} o}
1 0 0
tricn(m/fsysclk) tLow(n/fsysclk)
SCK fscl@fsysclk24MHz
m n
000 9 12 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
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10 fsysclk = [Hz], flclk = [Hz]
20
30 ,SBOCR2 SBOCR2<SBIM> bit, SBOCRI1, I2QAR , SEISR .
40 ( ) ,SBIOCRZ2 SBIOCR2<SBIM> bit, SBIOCRI1, I2COAR ,SBIODBR
50 fsysclk 4MHz, SCK 60006, 6ODAS,
0 2 (SBOCR2)
SBOCR2
7 6 5 4 2 1 0
(0x00B9)
MST TRX BB PIN SBIM - SWRSTI[1:0]
/ w 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
SWRSTI[1:0] 60AO
10  SBOCR2<SBIM> 6 0 d SBOCR2<SBIM> SBOCRZ2 SBOCRZ2
SBOCR2<SBIM> 6 10
20 SBOCR2<SWRST> bit
30
40 SBOCR2 o - o .
50 ,SBOCR2 SBOCR2<SBIM> bit, SBOCRI1, I?QAR , SRISR2 .
60 0 ( ) ,SBOCRZ2 SBOCR2<SBIM> bit,  SBOCRI,
I2C0AR ,SEIDBR
70 SBOCR2 [2] 0
) Pagedb 265/ 334 )
A A A A
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0 SBOSR)
SBDOSR
7 6 5 4 3 2 1 0
(Ox00BA)
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: o] "
0: -
ADO 0 6
1: 0 (o]
0: 606
LRB /
1: 616
10 SBICCR2<SBIM> 6 0 ¢ SBIGR N
20 , SBOCR2 SBOCR2<SBIM> bit, SBOCRI, I2QAR , SBISR2
,SBOCR2 SBOCR2<SBIM> bitt  SBOCRI [2C0AR ,SBISR2 .
30 ( ), SBOCRZ? SBOCR2<SBIM> bit,  SBOCRI,
[2C0AR, SBIDBR
) Pagedb 266/ 334 )
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I2C 0 (I2C0AR)
I2COAR
7 6 5 4 3 2 1 0
(0x00BB)
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/I2COAR<SA> “0x00". [2C0AR<SA> "0x00" 12C ("0x01")
20
30 , SBOCR2 SBOCR2<SBIM> bit, SBOCRI, IZOAR  SBOSRZ2 .
40 ( , SBOCR2 SBOCR2<SBIM> bit, SBOCRI, I2@AR,
SBODBR
0 (SBDDBR)
SBODBR
7 6 5 4 3 2 1 0
(Ox00BC)
SBODBR[7:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10 (bit 7)
2U6B0ODBR SBIDBR. o
30
40 0 0 x 00 &BODBR, SBOCR2<PIN> 6 1 6. 0x00 , .
50 ( ) , SBOCR2 SBOCR2<SBIM> SBOCRI,

I12C0AR ,SAIDBR

>

p~X
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14.4
14.4.1
2(PCKEN2),
PCKEN2<I2C&N> 606,
PCKEN2< I20EN > 616,
, PCKEN2< I2CEN > 606,
1 (
, PCKEN2< I20EN >
14.4.2
,SBOCR1<NOACK>
SBDCR1<NOACK> 606,
SBOCR1<NOACK> 6 16.
, SBOCR1<NOACK>
U , SBICRI<NOACK>
) Pagedb 268/ 334
3 A A A
A

>

0 0 6 SBOCRI<NOACK>

) PCKEN2< I20EN >

6060,

010

616

p-X
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14.4.3
1

SBIICR1<BC>

SBIICR1<ACK>

14431

SBIICR1<ACK>

SBIICR1<ACK>

-

6006,

SBOCR1<ACK> 061 6

SBICCR1<BC> SBI@CR1<ACK>

610,

6060,

SBIOCR1<BC>="110", SEBIOCR1<BC>="011",

SBIOCR1<ACK>="0"

SBIOCR1<ACK>="1"

- - .

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

INTSBIO interrupt

request

] 1

14-5

>
p~X

SBKCR1<BC>SBKCR1<ACK>(  SBIO

SBOCR1<BC> SBDCR1<ACK>
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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
01 3 3 4 3
100 4 4 5 4
101 5 5 8 5
110 6 6 7 6
111 T 7 8 T
14-1 SBKCR1<BC>SBKCR1<ACK>
A BC 60Q06
A 8 A BC
U SBOCRI<ACK> SBOCRI<ACK>
14.4.3.2
A , A SDAD
(@
A A
A SDAD A
(b)
I2COAR<SA> , A SDAD
A
A A A SDAD
A SDAD 14- 2 SCI0 SDAD
( SCLO SDAO ).
0
) Pagedb270/ 334 )
A A A A
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Mode Pin Condition Transmitter Receiver
Add the clocks for an acknowl- | Add the clocks for an acknowl-
SCLO - ; i
edge signal. edge signal
Master
SDAO Release the pin to receive an | Output the low level as an ac-
- acknowledge signal knowledge signal to the pin
Count the clocks for an ac- Count the clocks for an ac-
SCLO - - X
knowledge signal knowledge signal
When the slave address
match is detected or a QOutput the low level as an ac-
"GENERAL CALL" is re- - knowledge signal to the pin
Slave .
ceived
SDAOD
During transfer after the
slave address match is Release the pin to receive an | Output the low level as an ac-
detected or a "GENERAL | acknowledge signal knowledge signal to the pin
CALL" is received
14-2 SCIx SDAXx ( SCLO SDAO )
) Pagedb271/ 334 )
A A A A
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1444
144.4.1
SBOCR1<SCK> A
t /f IK t /f IK

SCK ricH(m/fsysclk) Low(n/fsysclk)
m n

000 9 12

001 11 14

010 15 18

011 23 26

100 39 42

101 71 74

110 135 138

111 263 266

' tHieH | tow : 1/fscl :
SCL output | I | | I |
fscl =1/ (tHIGH + tLow)
14-6 SCL
U , SBOCR1<SCK> tricr SCL
, trich [S],
,SBOCR2<PIN> 6106 ,SCL , tLow [s]
, SBOCR1<SCK> 3/fsysclk[s]
5/fsysclk[s]
i"'(—tHIGH = i: tLow ‘;i
SCL input |
tHigH = 3/ fsysclk
tLow =5/ fsysclk
14-7 SCL
) Pagedb272/ 334
5 A A A
A

>

thicH [S]
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14.44.2
12C A 10 A A A clock
A A
2 A
1 1 1
1 1 :
SCL pin (Master 1) Wait h\fomﬂsmn !
1
1 1

SCL pin (Master 2)

SCL (Bus)
1 a
1 b

>
p~X

Count reset

ol

o-F-—=-=4-==-

14-8

SCL ,SCL
SCL

Pagedb273/ 334
A A

( Count reset
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14.4.5 /
, SBOCR2<MST> 616
, SBOCR2<MST> 606 . , SBOCR2<MST>
606
14.4.6 /
, SBOCR2<TRX> 616 , SBDCR2<TRX> 606
12C Vs (/7 ) 616, SBDCR2<TRX>
616 ; 604 606
; , 61 6 QCRBITRX>
60606, 606 , ,SBOCR2<TRX> 6a. ,
, SBOCR2<TRX> 606. 143 SBOCR2<TRX>
, SBOCR2<TRX>,
U SBICRI<NOACK> 1, SBOCR2<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 I2CXAR<SA> 1"
Master 0 : ) "
ACK signal is returned
mode e "g"
14-3 SBKCR1<TRX>
. SBOCR2<TRX>
) Pagedb 274/ 334 )
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14.4.7

/

SBDOSR2<BB> 6 0 0 ,
SBOCR2<TRX>, SBCR2<BB>

SBODBR
SBOCR2<PIN>

61,

SBOCR1<ACK>

616

; SBDCR2 <MST>,
. 0 )

r |
SCLO pin : :| 1 2| |3| |4| |5| |6| |T| |8 9
| | —-—==
|

[ a6 X as K ar fas X a2 X a XA X RW

|
SDAO pin | \ !

___a

Start condition Slave address and direction bit

Acknowledge signal

INTSBIO Interrupt
request

[

14-9 ( SBIO )

SBOCR2<BB> 6 1 60 , SBDCR2<MST>, SBCR2<TRX> SBDCR2<PIN>

606,
, SCL , SCL )
r——— L
SCLO pin | ' !
L
SDAO pin \ E [
Stop_ c_o;dition
14-10 ( SBIO )
SBDSR2<BB> . (
616; ( ), SBOSR2<BB> 606
) Pagedb 275/ 334
5 A A A
A
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14.4.8

(INTSBO),

SBODBR,

SBDCR2<PIN>

SCLO pin 1

INTSBIO interrupt request

, SBOCR1<BC> SBDCR1<ACK> ,

, (INTSBO),
I2COAR<SA> ., SBDCRI<NOACK> 60
SBDCR1<NOACK> 6 0 6
, SBOCR2<PIN> 6 0 6 SBDCR2<PIN> "0 , SCD

SBDCR2<PIN> 6 1 6SBDCR2<PIN> 0 1 6SBD

tLow,

6 1 6 SBOCR2<PIN 606
tLo

SCLO pin is pulled
to low when

W
l—
2 3 | 7 | | 8 | 9 | SBIOCR2<PIN>is "0"! l 1

L

SBIOCR2<PIN>

Y/

Set SBIOCR2<PIN> to "1" or
write data to SEIODER

—

14-11 SBKCR2<PIN> SCIX ( SBIO )
14.4.9
SBOCR2<SBIM>
SBOCR2<SBIM> 616, : 606
SBOCR2<SBIM> 616, . ,

: 6 1 6SBOCR2<SBY>

U SBOCR2<SBIM>6 0 6 ,

>
p~X

, SBOCR2<SBIM> 6 0 6

SBOCR2<SBIM> SBOCRZ2 SBOCR2 , 0106 SBOCR2<SBIM>
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14.4.10
SBOCR2<SWRST> "10" "o1",
, , SBDCR2<SBIM> SBOCR2 ,
SBOCR1,I2MAR<SA>, SBOSR2
14.4.11
SDA 12C
, 1 616 2
606, SDA , SDA 2 SCL b , SDA
1 2 1 1 1 é é .
SDA SCL ,
1 1
1 1 _——
SCL (Bus) :
Lo
[
. 1 1
SDApin (Master 1) \_/ \—:/_;-k The SDA pin becomes "1" after losing arbitration.
1 1
SDA pin (Master 2) \ / \ E i / \ / o
Co
1 1
1 1 ===
SDA (Bus) : 1
S/ VS 5 A WY
a b
14-12
SDA SCL , SDA
SBOSR2<AL> 616
SBDSR2<AL> 06 1 6 ,0CRBIST> SBDCR2<TRX> 606 . ,
SBOSR2<AL> 616 , .
, SBICR2<PIN> 6 0 6SCL
SBODBR, SBODBR , SBOCR2, SBOSR2<AL> 600
) Pagedb 277/ 334 )
A A A A
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" SCL pin
\
Y IS 77.) GELY GEL GIEY LY Gy GILY, G D7A DA

(scion _ [1] [2] [3% 147 151 161 471 181
Master B —> Stop clock output

SDA pin D7A XDEA Releasing SDA pin and SCL pin
to high level as losing arbitration.
SBIOSR2<AL> I |
SBIOCR2<MST> Ii\ f
SBIOCR2<TRX> I Aj \

SBIOCR2<PIN>

Access to SBIODBR
or SBIOCR2

4
INTSBIO Interrupt request I_I
14-13 B ( SBIO )
14.4.12
) ) I2COAR<SA>
SBDCR1<NOACK> 606, 12C (I2C0AR<ALS>="0") , SBOSR2<AAS> 06 1 0

SBDCR1<NOACK> 6 1 6 ,

[2COAR<SA> , SBOSR2<AAS> @0
(I2COAR<ALS>= "1") ,SBOSR2<AAS>
6016. SBODBR SBODBR , SBOSR2<AAS> 60006

- |
.
SCLO (Bus) b | 1 | 2 3 4 5 | 6 7 8 | 9

SDAO (Bus) | \l / SA6 X SAS X SA4 X SA3 X SA2 X SA1 X SAD X Rm_v/

- 4

Start condition Slave address + Direction bit

SDAD pin \ /

Output of an acknowledge signal

SBIOSR2<AAS>
Writing or reading SBIODDBR

INTSBIO Interrupt request |_|

14-14 ( SBIO )

Pagedb278/ 334
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14.4.13

SBOCR1<NOACK>
SBOSR2<AD0> 6 1 6

SBOCR1<NOACK>
SBOSR2<ADO0> 0

SCL (Bus) !

SDA (Bus)

-
)
()
IS
tn
=]
~
[==]
=)

606 ( , 606) . ,

616,

06

, SBOSR2<ADO 606

-

Start condition

-
Stop condition

v
GENERAL CALL

SDAO pin

SBIOSR2<ADO0>

/

Output of an acknowledge signal

| L

INTSBIO Interrupt request

14-15 ( SBIO )
14.4.14
SDA SBDSR2<LRB>, SCL .
, , SBOSR<LRB>,
SCL 1 2 3 4 5 6 7 8 9
SDA / Dr X D6 X D5 X D4 X D3 X D2 X D1 X Do X _____ :r
Acknowledgment

SBIOSR2<LRB>

X D7 X D6 X D5 X D4 X D3 X D2 X D1 X D0 XAcknowIedgment

-
p~X

14-16 ( SBIO )
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14.4.15
12C ,  I2COAR<ALS> 6 0 6, I2COAR<SA>

, [2COAR<ALS> 6 1 6 . ,
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14.5 12C

145.1
PCKEN2<I20EN> 616

, SBOCR2<SBIM>6 1 6 ,

SBOCR1<ACK> 6 1 6 OCRI<BNDACK> "0" ,SBICR1<BC> "000", ,
, 8 . SBDCR1<SCK> thigh tiow

I2COAR<SA> . [2COAR<ALS> 606, 12C

,  SBDCR2<MST>, SBCR2<TRX> SBOCR2<BB> 06 0 6 QPCR3PIN> 06 1 6 SBOCR2<SWRST>

60006,
10
14.5.2
(SBOSR2<BB>#9")
SBDCR1<ACK> 6 1 6, SBODBR

0106 SBDCR2<MST>, SBCR2<TRX>, SBCR2<BB> SBDCR2<PIN>, ,

SBODBR . SBD tHIGH,

y SCL ,  SBDCR2<PIN> 606 SBOCR2<PIN>
606 0SCL . , , SBOCR2<TRX>
10 , SBODBR . SBODBR, .

20 98.0us ( I2c ), 237us( I2C
) . 98.0us  23.7 us SBOCR2<MST>,
SBOCR2<TRX>SBOCR2<BB> SBOCR2<PIN>, SBODBR
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|
-
SCLO pin ! 1| 2 3 |4 |5 |6| |7| |8| 9|

1
1
1
1
1
=-==r
1
1
1

T T
. A
SDAQ pin U—\—/_\_/ ) _A\ /
- t . - Acknowledgem
i - v ent signal from
Start condition Slave address + Direction bit a s\avge

SBIOCR1<PIN=

Interrupt request (I‘l
signal

SBIOCR2<TRX>

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

14-17 ( SBIO )

14.5.3

1 , SBOSR2<MST>,

14531 SBDOSR2<MST>616 ( )
SBDSR2<TRX>

(8) SBOSR2<TRX 616 ( )

SBOSR2<LRB>. SBOSR2<LRB>6 1 0 , . (
)1
SBDSR2<LRB>06 0 6 , . 8 , SBOCR1<BC>,

SBOCR1<ACK> 6 16, SBDDBR

, SBOCR2<PIN> 616, SCIO ,
] SDAD

, . SBOCR2<PIN> 6 0 6SCI0
) SBOSR2<LRB>
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SCLO pin 1 2 3 - 5 6 7 8 9

Write to SBIODBR

W T 7
SDAQ pin \D?XDGXD5XD4XD3XD2XD1XDO}( K

Acknowledge signal
from the receiver

SBIOCR2<PIN> | |

INTSBIO Interrupt request ﬂ

14-18 SBDCR1<BC>="000" SBDCR1<ACK>="1" ( SBIO )

(b) SBDSR2<TRX>606 ( )

8 , SBOCR1<BC>. SBDCR1< ACK> 0616 SBODBR
( , )
, (0x00) SBODBR, , SBOCR2<PIN> 6 1 6 .
SCI0 , 1 , ., SDAD
606
SBOCR2<PIN> 6 0 6 . 1
, SBODBR SBOCR2<PIN> 61
Read SBIODBR
Write to SBIODBR
SCLO pin T| 1 2 3 4 5 6 7 8 9
YvY
SDAO pin / D7 ‘}j D6 ¥ D5 ¥ D4 ¥ D3 ¥ D2 § Df \ \ New D?‘:-

Acknowledge signal
to the transmitter

SBIOCR2<PIN> | |

INTSBIO Interrupt
request

14-19 SBIOCR1<BC>="000" SBIOCR1<ACK>="1" ( SBIO )
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1.

2. SBDCR1<ACK> 606 SBOCR1<BC>6 000 6

3. SBDCR2<PIN> 0616, (0x00) SBODBR

, SBOCR2<PIN> 61 6,

1.

2. SBDCR1<ACK> 606, 60 GII<BC>060016

3. SBOCR2<PIN> 6 1 6 ,SBDDBR (0x00)

SBDCR1<PIN> 616, 1

, , SDA

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

SDAO pin

Negative
acknowledge signal
to the transmitter

SBIOCR<PIN> |_l | |
t

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

EL
:

1

.
O
~
:

i
D
&4
:

:
-2,
:
Fi
H

-
H

:
B
:
3
H

:
&
:

.

H

]
21
:

:

.
H

:
O
=
:
Q.
(=
-
h ]

H

:

(|

S T |

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

“001” and write dummy data
(0xff) .

14-20 ( SBIO )
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145.3.2 SBOSR2<MST>6 0 6 ( )

, (INTSBD)

- , [2COAR<SA> SBOCR1<NOACK> 6 0 ¢
- , , SBDCR1<NOACK> 006

L A
A : SBDCR2<PIN> 14.4
When the Arbitration Lost Occurs during Transmission | When the Arbitration Lost Occurs during Transmission
of Slave Address as a Master of Data as Master Transmitter
interrupt request An interrupt request is generated at the termination of word-data transfer.
SBIOCR2<PIN= SBIOCR2<PIN= is cleared to "0".
14-4 SBKCR2<PIN> ( SBIO )
, SBOCR2<PIN> 606,SCI0 . SBODBR
SBOCR2<PIN> 616, tiow SCI0
SBOSR2<AL>, SBER2<TRX>, SBR2<AAS> SBOSR2<ADO0>, 14.5 ,
) Pagedb285/ 334 )
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SBI0OSR2< | SBIOSR2< | SBIOSR2< | SBIOSR2< Conditi L
TRX> AL> AAS> ADD> onditions rocess
The serial bus interface circuit loses arbi-
tration when transmitting a slave address,
1 1 0 and receives a slave address of which the
value of the direction bit sent from another | 5.4 the number of bits in 1 word to
master is "1". SBIOCR1<BC> and write the transmitted
In the slave receiver mode, the serial bus | data to the SBIODBR.
1 0 interface circuit receives a slave address
of which the value of the direction bit sent
1 from the master is "1".
Check SBIDSR2<LRB=>_Ifitis setto™1", set
SBIOCR2<PIN= to "1” since the receiver
0 does not request subsequent data. Then,
In the slave transmitter mode, the serial | clear SBIOCR2<TRX> to "0" to release the
0 0 bus interface circuit finishes the transmis- | bus. If SBIDSR2<LRB> is set to "0", set the
sion of 1-word data number of bits in 1 word to SBIOCR1<BC=
and write the transmitted data to SBIDDBR
since the receiver requests subsequent da-
ta.
The serial bus interface circuit loses arbi-
ol e arsiing 516 015 e he dummy i 0200t e
1 1/0 o . SBIODBR to set SBIDCR2<PIN= to 1", or
value of the direction bit sent from another e 1" to SBIOCR2<PIN>
master is "0" or receives a "GENERAL write o )
1 CALL".
The serial bus interface circuit loses arbi- The serial bus |nlerfac_e circuitis changed
i e to the slave mode. Write the dummy data
tration when transmitting a slave address
0 0 or data, and terminates transferring the (0x00) to the SBIODBR to clear
word d;;ta 9 SBIOSR2<AL> to "0" and set
0 . SBIOCR2<PIN= to "1".
In the slave receiver mode, the senal bus
interface circuit receives a slave address | Write the dummy data (0x00) to the
1 170 of which the value of the direction bit sent | SBIODBR to set SBIDCR2<PIN= to "1", or
from the master is "0" or receives "GEN- | write "1" to SBIDCR2<PIN=.
0 ERAL CALL"
. ) Set the number of bits in 1-word to
In the slave receiver mode, the senal bus SBIOCR1<BC>. read the received data
0 1/0 |1n_t$:r::.jc3:t|;curt terminates the receipt of from the SBIODBR and write the dummy
. data (Dx00).
14-5 ( SBIO )
U I12C0AR<SA> 6 0 x 00 "I2C, "Ox01" ,

>

i

, SBOCR2<TRX> 010.

p~X

[12C0AR<SA> o0 0x00".
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14.5.4

SBOCR2<BB> 6 1 6 SBDCR2<MST>, SBCR2<TRX> SBOCR2<PIN> 6 1 6 , SBDCR2<BB>
606 . , SBDCR2<MST>, SBCR2<TRX>,
SBOCR2<BB> SBDCR2<PIN>

SCL , 4 SCL , . SCL
tHiGH

SBIOCR2<TRX>="1"
SBIOCR2<BB>="0"

SBIOCR2<MST=>="1" }
SBIOCR2<PIN>="1"

If the SCL of the bus is pulled
down by other devices, the stop
condition is generated after it is

released
/— Stop condition
I
|

A

SCLO pin

T
1
(o]}

SCL (Bus)

SDAO pin

[

| —
L

SBIOCR2<PIN>

e il Saaietete s

e

SBIOSR2<BB>

14-21 ( SBIO )
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14.5.5

SBOCR2<MST>, SBCR2<TRX>, SBOCR2<BB>
SCI0

SBDSR2<BB> 00,
SBDOSR2<LRB> 60106, SCL

, , @15.5.2
4.7us , 12C ,

,SBOSR2<LRB>6 1 0 , SCL

SBIOCR2<MST=="0"
SBIOCR2<TRX:
SBIOCR2<BB>="0
SBIOCR2<PIN=>="1"

6060,

SCI0

, 12C
0.6us

SCL

SBIOGR2<TRX-—"1"
SBIOCR2<BB>-"1
SBIOCR2<PIN>="1"

SBIOCR2<MST>="1" }

4.7 us min. in the normal mode or
0.6 us min. in the fast mode \

SCL (Bus)

SBOCR2 <PIN> 6 1 6 SDAO

— 1

SCLO pin

1
1
1
1
|
I
1
1
1
I
|
SDAO pin \ / ,
1
I
1
1
1
]
]
I
1
1
1
1
1
1

(

SBIO )

\

SBIOSR2< RB> \
/
SBIOSR2<BB> |
SBIOCR2<PIN>
14-22
§ F?aged) 288 / 334
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14.6 AC
AC ( ) fsysclk ,
Min. Max. Min. Max. kHz
SCL ( 2 fscL 0 fsysclk / (m+n) 0 fsysclk / (m+n) us
thD:sTA m / fsysclk - m / fsysclk - us
SCL ( )
tLow n / fsysclk - n / fsysclk - us
SCL ( )
thicH m / fsysclk - m / fsysclk - us
SCL ( )
tLow 5/ fsysclk - 5/ fsysclk - us
SCL ( )
thicH 3/ fsysclk - 3/ fsysclk - us
tsu;sta - - us
. (hold tho:DAT 0 5 / fsysclk 0 5 / fsysclk us
time)
tSU;DAT 250 - 100 - ns
SDA SCL
tr - 1000 - 300 ns
SDA SCL
ts - 300 - 300 ns
tsu:sto m / fsysclk - m / fsysclk - us
teur - - us
SBXCR2<PIN>6 0 & 1
A SCL tsu:scL n / fsysclk - n / fsysclk - us
10 U
20 fscl 100kHz, fscl 400kHz1
14-6 AC  ( )

>
p~X
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(No.1)

14-23

tsu:scL

SCL

SBICR2<PIN=

(No.2)

14-24

334
A
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15 (SIO)

SQ7613 8 A 2 A

15.1

Internal bus /

N | | :
= INTSION
. “7 v Interrupt reguest

SIOBUF

| SIOCR || SIOSR |
4£ /\’ @ Shift register on transmittey

1 L L ' L 1 L D SO p'n

Shift clock T T T T T T T

Control circuit le—{ ] sipin
MSB/LSB > 1 1 TR T 1 I

i selecuon I | Shift register on receiver

Internal clock

» T LS T L} T T 1
SIOBUF
1 L L L 1 L
;C’ SCK pin
/ Internal bus ¥
15-1
/o ) Ao A ®9  10g
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15.2
SIO 2(PCKEN2) (SIOXCR)
(SIOXSR) (SIOXBUF) SI0O 2 A
900 A SIo1
SIQ0 S101
5 PCKEN2
(0x017A)
1 SO0CR1 S01CR1
(0x00DO0) (0x00D4)
5 SIDOCR2 SIOLCR2
(0x00D1) (0x00D5)
SIO0SR S01SR
(0x00D2) (0x00D6)
SOO0BUF SIO1BUF
(0x00D3) (0x00D7)
2(PCKEN2J
PCKEN2
(0X017A) 7 6 5 4 3 2 1 0
reserved | reserved SIo1 SIO0 reserved | reserved 12C1 12C0
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
sIo1 slo1 gf
0:
SI100 SI00 1.
12C1 12C1 O:
1:
12C0 12C0 cl’f
) Pagedb292/ 334 )
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0 1(SIOOCR1)
SIC0CR1
7 6 5 4 3 2 1 0
(Ox00DO0)
SIOEDG SIOCKSJ[2:0] SIODIR SIOS SIOM[1:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
SIOEDG
1
LIRC
HIRC/PLL/HXTAL
000U fsysclk/2® -
0010 fsysclk /28 -
0100 fsysclk /2 -
SIOCKS[2:0] [Hz] 0110 fsysclk /2* .
1000 fsysclk /28 -
101U fsysclk /22 -
110U fsysclk /2 fsysclk/2
111U
0:LSB ( Ohit )
SIODIR (MSB/LSB)
1:MSB (7 hit )
0: (
SIOS /
1
00U (
0108
SIOM[1:0]
100 8
110 8
1: Bysclk (Hz)
2: SI0OS 6196, SIOEDG, SIOCKS SIODIR SIQOSR<SIOF>6 06 .5I06 606 614
SIOEDG,SIOCKS SIODIR )
3 S0 dd, 6000, SIoM SIOF 606( SIOM 6016116
). ,
4: SIOM 6006( ) SIOS 61dSIO 606
5: Slo ( ) A SIOCKS 611006 SIOCKS ASIO SI0
( ) A S/ OCKS A6 11 0860 SIOCKS.
6: A ( ) A sIoM 600 6SI0 Slos 606,
SIOEDG,SIOCKS SIODIR
) Pagedb293/ 334 )
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X 2(SIC0CR2)
SIOOCR2
7 6 5 4 3 2 1 0
(Ox00D1)
reserved reserved SIOEN
/ R R/W R/W
0 0 0
ouU
SIOEN SIO
1U
0 (SICOSR)
SOOSR
7 6 5 4 3 2 1 0
(0x00D2)
SIOF SEF OERR RENDB UERR TBFL reserved | reserved
/ R R R R R R R R
0 0 0 0 0 0 0 0
10 SIQOSR A OERR UERR
20  SIQBUF A RENDB 606
30 SIQOSR 10 600
0:
SIOF
1:
0:
SEF
1:
0:
OERR OERR
1:
oU A
RENDB REND
10
UERR 0:
UERR
1:
0:
TBFL TBFL
1
) Pagedb294/ 334 )
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0 (SICDBUF
SICOBUF
7 6 5 4 3 0
(0x00D3)
SIO0BUF[7:0]
/ R R
0 0 0 0 0 0
0 (SICOBUF
SICOBUF
7 6 5 4 3 0
(0x00D3)
SIO0BUF[7:0]
/ w w W w W w
1 1 1 1 1 1
:SIO0BUF A / SIOBUF SICOBUF
A SIQBUF Q SICOBUF A
15.3
(PCKEN2A A
PCKEN2<SIO> 0A
PCKENZXSI®D> 1A
A PCKEN2<SIO> 6 06 A
PCKEN2<SIO> 1(

>
p~X

PCKENZ2<SI|O>

6 QA6
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154
154.1
SICOCR1<SIODIR> MSB LSB SIAOCR2<SIODIR> 60&A
LSB A
SIOCRI1<SIODIR> 61 A MSB A
15.4.2
SICDCR1<SIOCK> Master mode fsysclk/2A Slave mode
4MHz
SICOCR1<SIOCKS> 6 0 0 0661 1A0 6 A SCLK
SCLK
SIOOCR1<SIOCKS> 61 1A1 6 A SCLK
15.4.3
SOxCR Serial clock [Hz] fsysclk=BMHz fsysclk=l6MHz fsysclk=32.768kHz
<SIOCKS>| fsysclk: fsysclk: LIRC | 1-bittime Baud rate 1-bit time Baud rate 1-bit time Baud rate
HIRC/PLL/HXTAL (us) (bps) (us) (bps) (us) (bps)
000 fsysclk/2° 64 15.6k 32 31.3k - -
001 fsysclk/28 8 125k 250k
010 fsysclk/2® 4 250k 2 500k
011 fsysclk/2* 2 500k 1M
100 fsysclk/2® 1 1M 0.5 2M
101 fsysclk/2? - 0.5 2M 0.25 4M -
110 fsysclk/2 fsysclk2 0.25 aM 0.13 8M 61 16.4k
15-1 (BAuUD)
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No.U TDD1-S7613-CN  |NameU SQ7613

VersionU V1.5

15.4.3
SIOCR1<SIOEDG>
SIOXCR<SIOEDG= Data transmission Data reception
0 Falling edge Rising edge
1 Rising edge Falling edge
15-2

SICOCR1<SIOEDG> 0A

SICOCR1<SIOEDG> 1A

¢

¢

LK pin
\ N A 2N AN 2 AN SN 2
0 pin YToXTLX T2 B3 XT4 5 T6 X T7
Y VvV VvV VvV VY VY Vv V¥
g pin RO RLYR2 R3 X R4 X R5 X R6 \ R
SIQOCR1<SIOEDG> ="0"
LK pin _
L SR ¢ K JREE SRR SREN AREN AN
0 pin XanXmeXMXEXmXW
g pin %Xéx XmeX%X%Xm
SIOOCR1<SIOEDG> ="1"
15-2
8 1 4/fsysclk
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5
155
155.18
SIOOCR1<SIM> 60A6 8
155.1.1
A SIOOCR1<SIOEDG> A SIOOCR1<SIODIR> A
SICDCR1<SIOCKS> ) A SIOOCR1<SIOCKS>
A SICDCR1<SIOCKS>6 1116
SIOOCR1<SIOM> 01A 8
SICOBUF, SIOOCR1<SIOS 6 116

SICOSR<SIOF> 1 A SICOCRI1<SIOEDG, SIOCKS SIODIR>

(SICOSR<SIOF>="1R) SICOCR1<SIOM> 6 0 0 SICOCR1<SIOS> 60 6

15.5.1.2
SICOBUF SIOOCR1<SIOS> 616 ) SICOBUF
A SICOCR1<SIOEDG, SIOCKS SIODIR> A SO . SIOOBUF
A
A SCLK A SCLK
SIOOCR1<SIOS> 1A SICOSR<SIOF  SEF> 6016 INTSIQD
8 A SICOSR<SEF> 606
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No.U TDD1-S7613-CN  |NameU SQ7613 VersionU V1.5

155.1.3 (shift)
A SIOOBUF
SIOOSR<TBFL> 0.

SICOBUFA A SICOSR<TBFL> 616
SICOBUFA . SICOBUF A SICOSR<TBFL>
606
15.5.1.4
A SICOSR<TBFL>
@ SIOOSRIBFL> 6 0 6
A SCLK SO A SIOOSR<SEF> 606
A SICOBUF( )
SICOBUFA SIOOSR<SEF> 6 1A6 SCLK
AINTSIQD A
INTSICD

(b SIOOSR<TBFL>6 0 6

A SO . A

SCLK A A SICOSR<UERR>

1
A SICOBUE  (
SIOOCR<SIOS> 6 A6 U SICDCR1<SIOM> 60A6
)
SICOSR A SIOOSR<UERR>

(©) SIOOSR<TBFL>6 1 6
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No.U TDDS)1-S7613-CN

NameU SQ7613

VersionU V1.5

155.1.5

SIO0CR<SIOS>

SIO0CR<SIOM>

A SICOSR<TBFL> 6 Q 6 SICOBUF

SIQOSR<SEF> 616 INTSIQ®D

SICOCR1<SIOS> 6 0 6 SIOOSR<SEF>6 0 6 A
INTSIQD SICOSR<SEF>6 146 A
A SICOSR<SIOF, SEF TBFL> 6 A6 SIOOSR
A SICOCR<SIOM> 60A6 SIOOCR<SIOM> 6 0A 6
SIOOCR<SIOS> SICOSR 6 A6 SIO A SICOSR<SEF> SO
A SCLK
Start operation Reserved stop
01

SIO0SR<SIOF>

SIO0SR<SEF>

SIO0SR<TBFL>

Internal clock

SO0 pin (output)

SCLKO pin (output)

INTSIQO interrupt request

SIO0BUF

Write to SIOOBUF

>

Automatic wait

i
vy oy

Data A Data B

DR
U UU U UU UL
1

UUuuuyit

Data C

r

it7,

T

The level is held for the period
.| of the internal clock=(1/2) -|

i

—_— —

C

AR
UUUUUUULT

An interrupt is generated

after transmission in
ase of reserved stop

XA

X8 E

i

| ﬁ

Writing data A

p~X

Wiriting data B Writing data C

15-38

N
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154 8

15-5 8

(
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