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[ 37 1]
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O
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30_]| P0.0/RXD0/ TXDO/ St/ SDAL/ TCAO/ EINTO/ KWI f]
29 ]
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>
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10 Tool_SCL Tool SDA 12C A A pin21, pin22 4.7
km
20 SQ7515 P3.4/DBG P4.2/RESET VDD, GND.
30 sQ715 OCDE , 14~ 17
. OCDE (P3.4/DBG P4.2/RESET VDD, VSS)
IC 64KByte 9
40 TCAx  Timer Input/output A P5.1/TCA3_IN Timer Input A P5.2/TCA3_OUT Timer output
50 UART A P0.0 RXDOA P0O.1 TXDQ
P0.0/RXDO/TXDO0 P3.6/RXD0/TXDO
UARTO TXDO/RXDO P0.1/TXDO/RXDO P3.7/TXDO/RXDO
P2.5/RXD1/TXD1 P5.1/RXD1/TXD1
UART1 TXD1/RXD1 | p2.6/TXD1/RXD1 P5.2/TXD1/RXD1
P0.4/RXD2/TXD2 P3.0/RXD2/TXD2
UART2 TXD2/RXD2 | pp 5/TXD2/RXD2 P3.1/TXD2/RXD2
P06/SCLO P05/SCLO P2.4/SCLO P3.3/SCLO
12C0 SCLO/SDAO | b4 51SpA0 | PO.4/SDAO | P2.5/SDAO | P3.2/SDAO
P06/SCKO P2.4/SCLKO
SI00 SCKO0/ SI0/ SO0 | P0.5/SI0 P2.5/S10
P0.4/SC0 P2.6/ SO0
P02/SCLK1
slo1 SCK1/SI1/S01 | P0.0/SI1
P01/SO1
60 1/0 U
/
Key-on Wakeup External Interrupt
PO.0 | P1.0 | P20 | P3.0 KWIO0 EINTO
PO.1 | P11 P3.1 Kwi1 EINT1
P0.2 | P1.2 P3.2 KWI2 EINT2
P3.3
- P1.3 - p3g | P46 KWI3 EINT3
P04 | P14 | P24 | P34 KWI 4 EINT4
P05 | P15 | P25 | P35 KWI5 EINT5
P06 | P16 | P26 - - KWI6 EINT6
- P1.7 - P3.7 | P47 KWI7 EINT7
P4.0 EINTO
P4.1 EINT1
P4.2 EINT2
P4.3 EINT3
P4.4 EINT4
P4.5 EINTS
) Pagecb 15 / 350 §
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NameU SQ7515
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44
/ /0
P3.5 11O A
110 )
1 |P3.5/ TCAYEINTS/KWI5
(Type A) EINTS, KWI5, 16 / TCA5
P3.5 .
P3.4 11O A
110 )
2 |P3.4/ DBGEINT4/KWI4
(Type A) EINT4, KWI14, DBG P3.4
P4.2 I/O A
3  |P4.2/RESEEINT2 Vo -
(Type A) EINT2 P4.2
RESET P4.2 A (low -active)
/o P4.0 I/O A
4 |P4.0/LXOUTEINTO
(Type B)
LXOUT EINTO P4.0
/o P4.1 110 A
5  |P4.1/LXINEINT1
(Type B)
LXIN EINTL P4.1
/o P4.3 110 A
6 |P4.3EINT3
Type A
(Type A) EINT3 P43
/o P4.4 110 A
7  |P44/HXOUT/EINT4
(Type B)
HXOUT, EINT4 P4.4
/o P4.5 11O A
8  |P4A5/HXIN/EINTS
(Type B)
HXIN EINTS P4.5
9 |REG i U REG pin
(Type C)
10 |VSS
11 |vDD VDD
/o P3.3 I/O A
12 |P3.3/SCLOEINT3/KWI3 X
(TypeA)
I2C  SCLQ EINT3, KWI3 P3.3
/o P3.2 I/O A
13  |P3.2/SDAUEINT2/KWI2 X
(TypeA)
I2C  SDAQ EINT2, KWI2 P3.2
) Pagedh 16 / 350 )
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NameU SQ7515

VersionU V 1.0

4 /0
/
P3.1 I/O A
14  |P3.1/TXD2/RXD2 EINT1/KWI1 Vo .
(TypeA)  |[UART  TXD2/RXD2 EINTL KWI1l P3.1
P3.0 I/O A
15 |P3.0/RXD2/TXD2 EINTO/KWIO Vo -
(TypeA)  |[UART  RXD2/TXD2 EINTO, KWIO P3.0
P4.7 110 A
16 |P4.7/TCA7/DVO/ EINT7 /KWI7 Vo
(TypeA) |16 TCA7 DVO  DVO, EINT?,
KWI7 P4.7 X
P4.6 o A
/0
17  |P4.6/TCAY EINT3 /KWI3
(TypeA) |16 TCA3, EINT3 KWI3 P4.6
P2.6 o A
P2.6/TXD1/RXD1/SO0/TCAE /0 X
18 |EINT6 /KWI6
(TypeA) |UART TXDL/RXD1 SIO SO0, 16 TCAG
EINTS, KWI6  P2.6
P2.5 o A
19 |P25/RXDL/TXDL/SIOISDAOITC /0 X
AS/ EINTS /KWIS (TypeA) |UART RXD1/TXDL SIO S0, 12C SDA 16 TCAS,
EINTS, KWIS P2.5
P2.4 110 A
50 |P2:A4/SCKO/ISCLOITCA4 EINT4 /0 X
IKW14 (TypeA)  |SIO  SCKQ I2C  SCLQ 16 TCAA, EINT4
KWi4 P24
21 |Tool_SCL - 12C .
pin22 4.7 km
22 |Tool_SDA 12C .
pin22 4.7 km
P2.0 I/O A
/0
23 |P2.0/ TCAQ EINTO /KWIO
(TypeA) |16 TCAO, EINTO, KWIO P2.0
P3.7 I/O A
o4 |P3.7ITXDO/RXDO/TCAT/ EINT7 /0 X
IKwi17 (TypeA)  |UART  TXDO/RXDQ 16 TCAT EINT?,
KWI7 P3.7
) Pagedb 17 / 350 )
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a4
/ /o
P3.6 o A
o5 |P3.6/RXDO/TXDO/TCAS/ EINT3 /0 X
IKWI3 (TypeA)  |UART  RXDO/TXDO, 16 TCA3, EINT3,
KWI3 P36 )
P0.6 mw A
o5 | PO-6/SCKO/SCLOITCABEINTG /0 X
IKW16 (TypeA) |SIO  SCKO I2C  SCLQ 16 TCAS EINTG
KWI6 0.6
P05 o A
o7 |PO.S/TXD2/RXD2/SIO/SDAO/SC /0 X
LO/TCAS/ EINTS /KWIS (TypeA)  |UART TXD2/RXD2 SIO SIQ 12C  SDAQ 16 TCAS,
EINTS, KWI5 P05
P0.4 mw A
,g  [PO-4/RXD2/TXD2/SO0/SDAOIT /0 _
CA4/ EINT4 /KWI4 (TypeA) |UART  RXD2/TXD2 SIO SO0 12C  SDAQ 16 TCM,
EINTA, KWI4 P04
PO.1 mw A
P0.1/TXDO/RXDO/SO1/TCAL/ /0 :
29 IEINT1 /KWIL UART  TXDO/RXDO, SIO  S01, 16 TCAL
(TyPeA) e KWL PO.1
P0.0 o A
30 |PO-O/RXDOITXDOISIV/ /0 '
TCAO/EINTD /KWIO (fypeny |UART  RXDO/TXDO. SIO  SIL 16 TCAD,
EINTO, KWIO P0.0
P0.2 mw A
P0.2/ S@K1/ TCAZEINT2 /0 :
3T kw2 SI0O  CLK1 16 TCA2, EINT2, KWI2
(Type A) 0.2
3 |psa /0 P54 o A
(TypeA)
/o P17 o A
33 |P1.7/AINO/EINT7 /KWI7
(Type D) ’
ADC  AINO, EINT?, KWI7 PL7
P16 o A
/0 X
34 |P1.6/AINL/EINT6 /KWI6
(TypeD) |ADC  AINZ, EINTS, KWI6 P16
} ‘Pagech 18 / 350 )
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44
/ 10
P15 o A
/0 .
35 |P1.5/AIN2/EINT5 /KWI5
(TypeD) |ADC  AIN2, EINTS, KWI5 PL5
P14 o A
IO X
36 |P1.4/AIN3/EINTA /KWI4
(TypeD) |ADC  AIN3 EINT4, KWK  PL4
/o P13 o A
37  |P1.3/AIN4/EINT3 /KWI3 _
(Type D)
ADC  AIN4, EINT3 KWI3 PL3
/o P12 o A
38 |P1.2/AINS/EINT2 /KWI2 _
(Type D)
ADC  AINS, EINT2 KWI2 PL2
/o P11 o A
39 |P1.1/AING/EINTL /KWIL _
(Type D)
ADC  AINS, EINTL KWIL PL.1
/o P10 o A
40  |PL.O/AIN7/EINTO /KWIO _
(Type D)
ADC  AIN7, EINTO, KWIO PL.0
/o P5.3 o A
41  |P5.3/AINS/VREF_ ADC _
(Type D)
ADC  AIN8, ADC VREF_ADC P5.3
P5.2 o A
4o |P5-2/AINI/TXDI/RXDLTCA3_ /0 i
out (TypeD) |ADC  AIN9, UART TXD1/RXD1 16 TCA3_OUT P52
P5.1 o A
43 |P5-L/AINLO/RXD1/TXDL/TCA3 110
_IN (TypeD) |ADC  AIN10, UART RXD1/TXD1, 16 TCA3_IN P5.1
/o P5.0 o A
44  |P5.0/AIN11
Type D
(ypeD) e AIN1L P50
10 P3.4/DBG P4.2/RESET VDD, GND,
) Pagech 19 / 350 )
A A A A

>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

A A
1. ADC
ADC Input Filter
AN C L
1-4 ( ADC
2.

._I

I 16~22pF [] 16MHz

_l
_!

#— 15-20pF [J 32KHz

_i

External Crystal

HXIN

—] HXOUT

ITE:] LXIN

LXOUT

1-5 (

'Pageh20 / 350
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3. (power decoupling)

Power Decoupling Cap

VSS
Power B
Jack
\ // | VDD
[10uF | 0.1uF 0.1uF
REG
| 1uF
1-6 ( -POWER DECOUPLINg
U IC (VDD) O0.1uF, IC
4 U
VDD
0Ky =
RESET
o —
|T 1uF
= _[—|pBG
_TOpF
17 ( )
) Pagetbh21 / 350 )
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NameU SQ7515

1.51/0
/0 /0
Type A GPIO( ADC
™ EVoo
DBG
b RESET
| PxDO —
= Pull-up resistor
PxDI >
»| PxOE —>
e < |‘
3
. ”| PxFc1 ) EVio
% D—{ Pch
‘ PXFC2 B Px.x
Do
- EVss
”| PxPU >
;J_;Pulldown resistor
PxPD B
T
) _Pagedh22 / 350 »
A A A A
A
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1o
L 110
(Circuit Type)
TypeB
]
»|PxDO >
PxDI B

4’|Pon 1

I | P4.0/LXOUT

>

A
il
. PxFC1 > . &
) L
%
g Ve B N<h[ P-ch
>|PxPu i
—d [
P4.1/LXIN
g >
e
) ‘Pagech23 / 350 )
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p>

/10
o /0
(Circuit Type)
TypeC REG
VDD
ﬁ
Internal Circuit
REG pin
Type D .~ EVos GPIO( ADC
)
N 4| P<h
PXDO —
= Pull-up resistor
PxDI >
»| PxOE ]
<t
#
. PXFC1 B EVeo
% D—{ P-ch
‘ > pxrc2 B
e
- EVss
”| PxPu >
;-;;Pulldown resistor
I ”| exrD > a
lJ__lP-ch
NDESE
T N-ch
T
) _Pageb24 / 350 3
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2.
2.1
. A A
A
(Vss = OV)
Vbb 0.3t04.0
Vin -0.3to VDD+0.3
110 100 mA
Tste -50 to 125 T
) Pageth 25 / 350 )
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2.2
/ A
25 Vpp=3.3V.
221
Vob 2.0 33 3.6
Vopa 2.0 33 3.6
Ta -40 25 85
2.2.2
(D fuan 32768 Hz
) b 1 16 MHz
fLire Ta=25 -25% 32 +25% kHz
Ta=25 -1% 1 +1%
Ta=0~50 ( 2) -1% 1 +1%
flrire MHz
Ta=-20~70 ( 2) -1.5% 1 +1.5%
Ta=-40~85 -3% 1 +3%
Ta=25 -1% 16 + 1%
Ta=0~50 ( 2) -1% 16 +1%
fuire MHz
Ta=-20~70 ( 2) -1.5% 16 +1.5%
Ta =40~ 85 -3% 16 +3%
foLL Ta=25 ( 3) 24 ( 3 MHz
10U 2.5ms(16MHz, 25 ); 1.2 seq32KHz,
25 )
20 VDD= 3.3V £10%( 3.0~3.6V)
30U (fer) PLL (16MHz fxin flrrgA  +/-1%
) _Pageth26 / 350 v
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2.23 VO

VDD=3.3V ,Ta=40~85
Vi 0 0.25VvDD \%
ViH 0.75VvDD VDD \%
VoL _oso IOL=5 mA 0.4 Vv
VoH_o1s IOH=1.5 mA VDD-0.4 \%
0.1xvDD 2.5 6.7 mA
o 0.3xVDD 7 15 mA
0.9XVDD 1 24 ] mA
o 0.7XVDD 3 5.8 mA
ReuLLup 10 20 40 kY
ReuLLon 10 20 40 kY

§ ‘Pagech27 / 350 )
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NameU SQ7515
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23 (DC)
Operating @ 3.3V, Ta=40~851
LPIRC PLL ,
24MHz,
Ioo_no fLprE1MHz fsysclk24MHz - 4.5 8 mA
(PLL)
(HIRC)
Ipb_N1 fuxin=0MHz,fsysclk=16 MHz - 3.6 5.5 mA
(HIRC)
LIRC
(LIRC A Flash )| loone , LIRC - 0.7 1.1 mA
fsysclk=32KHz
(HXTAL)
Ioo_n3 fsysclk=16MHz - 3.8 5.7 mA
(HXTAL)
(LXTAL)
Ioo_na fsysclk=32768Hz - 0.7 11 mA
(LXTAL)
LPIRC PLL ,
Iop_sto 24MHz, - 2.7 4.1 mA
- fLrire1MHz, fsysclk24MHz
(PLL)
(HIRC)
Ipp_st1 fuxn=0MHz,HIRC 16 MHz - 1.8 2.7 mA
(HIRC)
LIRC A CPU LIRC
( ) loo_st2 fsysclk=32KHz ) 0-7 11 mA
(HXTAL)
Iop_st3 fsysclk=16MHz - 20 31 mA
(HXTAL)
(LXTAL)
Iop_sL4 fsysclk=32768Hz - 0.7 11 mA
(LXTAL)
Ipp_pso RTC 1.0 - UuA
(LIRC AcCPU RAM
) Ibb_ps1 RTC , LXTAL on 1.9 - uA
U] DC Security Processor deep Sleep mode . SecurityProcessor Operation Mode DC A D
) ‘Pageth 28 / 350 ]
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Operating @ 3.3V, Ta=25(

Ipp_pso RTC 0.8 1.0 UA
(LIRC ACPU RAM
) Ipp_ps1 RTC , LXTAL on 14 1.9 UA
U] DC Security Processor deep Sleep mode . SecurityProcessor Operation Mode DC A D
) Pageth29 / 350 )
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
2.4
Ta=40~851(
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
U BROR

Supply voltage (VDD)
A

Operating voltage |------------=2 :
|
i
| \
)
i
|
i
i

| tvDD ‘tPPW

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

Warm-up counter Lm-lﬂ_l-mﬂ_ﬂ_ ' '

b 8

~ tPWUP R
CPU and peripheral : :
circuit reset signal
2-1
Note U A ov A IC

§ Pagech 30/ 350 )
. A A A A
A

>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515
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2.5 BROR
Ta=40~85(
VBRORON1 1.84 1.90 1.96 \%
,BRORCFG=00
VBROROFF] 1.89 1.95 2.01 \%
VBRORON2 2.18 2.25 2.32 \%
,BRORCFG=01
BRORdetected VBROROFF] 2.23 2.30 2.37 \%
voltage VBRORON3 2.47 2.55 2.63 \%
,BRORCFG=10
VBROROFF] 2.52 2.60 2.68 \%
VBRORON4 2.67 2.75 2.83 \Y
,BRORCFG=11
VBROROFF/ 2.72 2.80 2.88 \Y
Supply voltage (VDD)
A
Operating voltage
Levelofdetected F- - coviimmmmmmmi i :. .................
Voltage |- : E
BROR voltage 4 : I
detection reset signal
2-2BROR
Note U BROR A
) Pagech31 /350 )
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2.6 LVD

Ta=40~851(

VLVD1 [Falling Mode, , LVDCFG=001 2.28 2.35 2.42 \%

VLVD2 [Falling Mode, , LVDCFG=010 2.57 2.65 2.73 \%

LVD

VLVD3 [Falling Mode, , LVDCFG=011 2.76 2.85 2.94 \%

VLVD4 [Falling Mode, , LVDCFG=100 3.06 3.15 3.24 \%

tVLTON Voltage detecting detection response time - 1 10 us

Supply voltage (VDD)
\
Operating voltage
Level of detected voltage]
1.94V (Note)
tVLTON 5; ‘
Signal to request the ¥
Voltage detection interrupt ”
2-3LVD
NoteU BROR
) Pagech 32 / 350 )
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
2.7 ADC
VREF_ADC=VDD
2V U VvDD U 3.6V, Ta= -45~85
RE&bc 12 bits
fanc 470 KSPS
(DNL) DNLapc +4 LSB
(INL) INLapc +5 LSB
Ecan +6 LSB
EorrFseT +6 LSB
Vabpc_RNG VDD \Y
VREF_ADC VREF_ADC VDD Y,
U VREF_ADC=VDA 2~36V

U ADC sample rate= — x

24MHz, ADCCKDIV ~ Ox02A ADC Sample rate : —o—— ¢ X& i 1) i

p~X

'Pageth33 / 350
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2.8 Flash
(Vss: OV, 2.0V U VDDU 3.6V, Topr=-40 to 85‘C)
Flash - - 100,000
Flash (per byte) -- -- 7.5 >s
chip erase -- -- 40
Flash sector erase 5 ms
(1 =512 )
) Pagech 34 / 350 )
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3. (CPU)
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
] Pagech 35 / 350 ]
A A A A A

>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

3.1
A A register rg 8-bit register
W W register rr, 99 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
Y 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 exclusive OR
HF Half carry flag null No operation

Start address of instruction being
SF Sign flag $

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

3-1
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p>

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

)
) ‘Pagech 37 / 350 )
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3.2
W A W A
B C B C
D E D E
H L H L
IX IX
Y Y
BankO Bankl
3-1
3.2.18
2 A 8 8 A
16 WA BC DE HL
A
A A A
U
SET (0x56).A U A 0x0056 1
LD A(PC+A) U PC+A A

'Pageth 38 / 350
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AC
0
DIV WA,C UCcC

LD A,HL+C) G C

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

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

3.2.216

2 16
AIX 1Y
U
LD A (IX) 01X
LD A(lY+0x52) aly
LD IX(0x3A) U IX

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

p>

A
DE
HL A HL
IX 1Y AIX 1Y
IX 1Y 0
A ( ULD
A RETI PSW
BANK1) 8 (WAB,CDEH L) 16
‘Pagech 39 / 350 )
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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 OX003F 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

CC Carry clear CF=0

VS Overflow set VE=1

VC Overflow clear VE=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 ZFN(SFAVF) =1

SGT Signed greater than ZF"(SFAVF)=0

3-3
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3.2.4 (SP)
SP 16
A
3.25 (PC)
PC 16
CPU

p>
b~

SP 1

p

POP

PC CPU

‘Pagech41 / 350
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3.3
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), (IY~+d)
16 HL IX 1Y A 8 d
ULD A,(HL +0x12)
(HL + C)
HL A C A
ULD A, (HL+C)
(+SP)
SP A SP A
U LD A, (+SP)
) ‘Pagech42 / 350 )
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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 (PC+A)
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)
3.3.3 r m
r r
ULD A B
3.34 (n  mn)
n mn
ULD A, 0x53
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3.3.5.
PC 8
PC A 8 dA JR
UJR$+ 2 +0x35
PC 5
PC A 8 dA . JRS
UJRS $ + 2 + 0x14
3.3.6
16
U JR OXOF1A3
3.3.7
4 2 A 16 ( ) CALLV
3.3.8
A
USET A3
A A (HL), (DE) (IX) (1Y)
(HL+d), (IX+d) (IY+d) (HL+C) (+SP) (SP+d) (PC+A) (x) (vw) A
U SET (HL).1
) Pagech44 / 350 )
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3.39
AA

(1Y) (HL+d) (IX+d) (IY+d) (HL+C) (+SP) (SP+d) (PC+A) (X) (ww)

U SET (HL).A

3
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3.4
A
- (SWI)
3.4.1
A
F A
A
E A A
F D
3.4.2
A
F A
A
A A
E
F D
) Pagech 46 / 350 )
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3.4.3
A
= A
D A
M A
A
E
F D M
3.4.4
A
= A
A
M A
E
F D M
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3.4.5
0
1 2
JP (src*)
JP gg *src: DE, HL, IX, 1Y, IX+d, 1Y+d, SP+(
HL+d, HL+C, +SP, PC+A
JP mn fp (§rc*)
SIc: X, vw
1) PC 8
JR T,$+2+d, etc.
2) PC 5
JRS T, $+2+d, etc.
JP OxOF1A3
E 1 U
A
F A
A
E A A
F D E
E 2 0
A
F A
A
E A
E+1
E+2
F D E E+1 | E+2
) ‘Pagech 48 / 350 )
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3.4.6

CALL OxOF1A3

CALLV 0x9
E 1
A
1
F A
A
E A A
F D E
E 2
A
2
F A
A
E A
E+1
E+2
F D E E+1 E+2
) Pageth49 / 350 )
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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, Skl 1
8-bit memory to register operation Id r, (src*) 1
Load
16-bit memory to register Id rr, (src*) 1
8-bit register to memory Id (dst*), r 1
16-bit register to memory Id (dst*), rr 1
Store
8-bit immediate to memory Id (dst*), n 1
16-bit immediate to memory Id (dst*), mn 1
16-bit register to memory stack push rr 1
Push
8-bit PSW register to memory stack push PSW 1
16-bit register from memory stack pop rr 1
Pop
8-bit PSW register from memory stack pop PSW 1
8-bit register to register xchr,g 1
16-bit register to register xch rr,gg 1
Exchange
8-bit register to memory xch r,(src*) 1
16-bit register to memory xch rr,(src*) 1
U src: x, vw, DE, HL, IX, 1Y, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
dst: x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HLHd;+C, SP
35
) _Pageb51 /350 )
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3.5.2 (ALV)
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-hit register to memory content

cmp r,(src*)

8-bit memory content to an immediate value

cmp (src*),n

16-bit register to a memory content

cmp rr,(src*)

Add

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

8-bit register to memory content

sub r,(src*)

8-bit memory content to an immediate value

sub (src*),n

16-bit register to a memory content

sub rr,(src*)

Substract with borrow

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

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

>
p~X
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16-bit register to another register

subb rr,gg

8-bit register to memory content

subb r,(src*)

8-bit memory content to an immediate value

subb (srcdst*),n

16-bit register to a memory content

subb rr,(src*)

bitwise logical AND

8-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 Xorr,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 value xor (srcdst*),n
16-bit register to a memory content Xor rr,(src*)
8-bit register operation decr
Increment 16-bit register operation dec rr
8-bit memory operation dec (srcdst*)
8-bit register operation decr
Decrement 16-bit register operation dec rr

8-bit memory operation

dec (srcdst*)

= R S R R 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-hit 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, HLHt+C, +SP, PC+A
srcdst: X, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
mregl: W, B, D, Hmreg2: A,C,E, L
dregl: WA, DE, HL
3-6 (ALV)
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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 shica gg 1
16-bit register, arithmetic shift right by one shrca gg 1
8-bit register, rotate left with carry flag rolc g 1
8-bit register, rotate right with carry flag rorc g 1
8-bit memory to-memory, rotate left and
Rotate rold A,(src*) 1
concatenate
8-bit memory to-memory, rotate right and
rord A,(src*) 1
concatenate
Swap 8-bit register, swap the high and low nibbles swap g 1
U
src: X, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
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 (src*).b 1
Bit Test filed
set a bit of a memory content using the low
test (src*).A 1
order 3 bits of A register
Load the value of bit b of an 8-bit register into
Id CF, g.b 1
the Carry flag
Load the value of bit b in a memory location into
Load Carry flag Id CF, (src*).b 1
the Carry flag
Load the value of a memory bit specified by the
Id CF, (src*).b 1
low -order 3 bits of register A into the Carry flag
Store CF flag into the value of bit b of an 8hit
Store Carry flag Id g.b,CF 1
register
) Pagedh 56 / 350 )
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Store CF flag into the value of bit b in a memory
Id (src*).b,CF 1
location
Store CF flag into the value of a memory bit
Id (src*).b,A 1
specified by the low-order 3 bits of register A
ExclusiveOR the value of bit b of an 8-bit register
with the Carry flag and place the result in the xor CF, g.b 1
Carry flag
ExclusiveOR the value of bit b in a memory
ExclusiveOR Carry flag
location with the Carry flag and place the result xor CF, (sr¢).b 1
operation
in the Carry flag
ExclusiveOR the value of a memory bit specified
by the low -order 3 bits of register A with the xor CF, (src*).b 1
Carry flag and place the result in the Carry flag
Set Carry flag Set the Carry flag set cf 1
Clear Carry flag Clear the Carry flag clr cf 1
Complement Carry Complement the Carry flag cpl cf 1
flag
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,$+2+d 1
Short relative jump with false jump flag irs F,$+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 ir EQ,$+2+d 1
Relative jump with false Zero flag ir NE,$+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 irM,$+3+d 1
Conditional jump Relative jump with false sign flag jr P,$+3+d 1
Relative jump with true result of an exclusive-OR | jr SLT,$+3+d 1

operation of Sign and Overflow flags

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

operation of Sign and Overflow flags.

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

Overflow flags

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

Overflow flags

Rdative jump with true Overflow flag jr VS, $+3+d 1
Relative jump with false Overflow flag jr VC,$+3+d 1
Jump with immediate addressing JP mn 1
Jump with register addressing JP gg 1
Unconditional Jump
Jump with direct addressing mode or register JP (src*) 3
indirect addressing mode
U src: x, vw, DE, HL, IX, 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
Return from a non-maskable interrupt service retn 3
routine
Software interrupt Software interrupt instruction swi 4
NOP No operation nop 1
U
src:x, vw, DE, HL, IX, IY, IX+d, IY+d, SP+d, HL+d, HL+C, +SP, PC+A
3-10 3 3
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64KB
0x0000 0x0000 ROM6KB
0x1800 [ Reserved
0x2000 SRAM4KB
0x3000
Reserved
0x5000
Flash
64KB
Flash
44KB
OXFFFF OXFFFH
PMCFG=0x00 PMCFG=0x05
4-1
0x0000 SFR 0x0000 SFR 0x0000 SFR
0x1000| sSRAM4KB 0x1000| SRAM4KB | 0x1000| SRAM4KB
0x2000 0x2000 0x2000
Reserved Reserved
Reserved
0x8000 0x8000
Flash Flash
0x0000 0x8000
| |
OX7FFF OXFFFF
OXFFFH OXFFFH OXFFFH
DMCFG=0x00 DMCFG= 0x40 DMCFG=0x50
4-2
) ‘Pagedh 60 / 350
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4.1
A 64 A

0x0008 | SYSCRO
0x0009
0x000A | PMR
0x000B | RSTFLG Reset
0x000C
Ox0|OOF
0x0010 | RTCCRO RTC
0x0011 | RTCCR1 RTC
0x0012 | RTCSEC RTC
0x0013 | RTCMIN RTC
0x0014 | RTCHR RTC
0x0015 | RTCDAY RTC
0x0016 | RTCWDAY RTC
0x0017 | RTCMONTH | RTC
0x0018 | RTCYEAR RTC
0x0019 | RTCALMIN RTC
0x001A | RTCALHR RTC
0x001B | RTCALDAY | RTC
0x001C | RTCALWDAY | RTC
0x001D | RTCTMRCR | RTC
OX001E | RTCTMRTO | RTC
O0X001F | RTCOFST RTC
0x0020 | CLKCRO
0x0021 | CLKCR1
0x0022
0x0023 | CLKCR3
0x0024 | PLLCRO PLL
0x0025

p>
b~
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0x0026
0x0027 FCKDIV Flash
0x0028 WDCTR
0x0029 WDCDR
0x002A WDCNT 8
0x002B WDST
0x002C
0x002D
0x002E TBTCR
Ox002F DVOCR
0x0030 CMSR
0x0031 LVDCR
0x0032
0x0033
0x0034 PONCR
0x0035 CMCR
0x0036
Ox0|037
0x0038 PMCFG
0x0039 DMCFG
0Ox003A MIFR
0x003B
Ox0|03E
OX003F PSW
4-1
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41.1
0x0008 SYSCRO 0
0x000A PMR
0x000B RSTFLG Reset
0(SYSCRO)
SYSCRO
(0X0008) 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
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(PMR)
PMR
(0X000A) 7 6 5 4 3 2 1 0
reserved reserved | LDOON DSM PMODE[2:0]
/ - - R/W R/W R/W R/W R/W
0 0 0 0 0 0 0
U 02
oU LDO
LDOON LDO
1U LDO
oU Seep
DSM
1U Seep
000U
PMODE [2:0]
)
Reset (RSTFLG)
RSTFLG
(0x000B) 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 oU BROR
EXBRORF
1U BROR
) Pagech 64 / 350 )
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(UID)
uiD 5 4 2 1 0
UIDn
/ R/W
* * * * *
10 (device identification number)
20 UID 16 bytesA FCMD
( http://www.imgtech.com/tech/technicaldocuments/samplecode )
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4.1.2
o
- (RTC)
- (WDT)
- (TBT)
- (DVO)
o
- PMCFG
- DMCFG
- MIFR
- PSwW
0x0038 PMCFG
0x0039 DMCFG
0x003A MIFR
0x003F PSW
(PMCFG)
PMCFG
(0x0038) 6 5 4 3 2 1 0
PMCFG[:0]
/ R R R R/W R/W R/W R/W
0 0 0 0 0 0 0
10
20 A reserve 0
PMCFG=0x00:RAM,ROM
PMCEG PMCFG=0x05 RAM,ROM ,
RAM  0x2000 ,ROM  0x0000
) Pagedh 66 / 350 )
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(DMCFG)
DMCFG
(0x0039) 7 6 5 4 3 2 1 0
DMCFG[7:0]
/ R R/W R/W R/W R R/W RIW RIW
0 0 0 0 0 0 0 0
0
20 A reserve 0
DMCFG=0x00: Flash ROM (data
area)
DMCFG=0x40:Flash 0x0000-0x7FFF 0x8000-
DMCFG OxFFFF ROM (data area)
DMCFG=0x50: Flash 0x80000xFFFF 0x8000-
OxFFFF , ROM (data area)
) Pagedh 67 / 350 )
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(MIFR)
MIFR
(0X003A) ! 6 5 4 3 2 1 0
reserved IMF
f R RIW
0 0
10
20 A reserve 0
El i}
IMF (ED
(DI)
(PSW)
PSW
(0X003F) 7 6 5 4 3 2 1 0
JF ZF CF HF SF VF RBS -
/ R R R R R R R .
0 0 0 0 0 0 0 .
10
20 0 IMF A Ox003A
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>

PSW 7 A CPU RBS HF
(Conditional Code,CCA 0JR c86JR8Gcc, aod
T 1 JF=1
F 0 JF=0
Y4 Zero ZF=1
NZ Not zero ZF=0
CS Carry set CF=1
CcC Carry clear CF=0
VS Overflow set VF=1
VC Overflow clear VF=0
M Minus SF=1
P Plus SF=0
EQ Equal ZF=1
NE Not equal ZF=0
LT Unsigned less than CF=1
GE Unsigned less than or equal to CF=0
LE Unsigned less than or equal to (CFrzF) =1
GT Unsigned greater than (CFrZF) =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 ZFN(SFAVF)=0
4-2
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4.2
0x0030

4.2.1
976

¢

Flash
16
UART
12C
SIO
Key-on wake

0 00 N N W ©

p>

OXOFFF A
1
A
g
up
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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 TA1IMOD TAOMOD
0x0074 TA7MOD TABMOD TA5MOD TA4MOD
0x0078 TA3SR TA2SR TAISR TAOSR
0x007C TA7SR TA6SR TA5SR TA4SR
0x0080 TAODRBH TAODRBL TAODRAH TAODRAL 8 16
0x0084 TA1DRBH TA1DRBL TA1DRAH TAL1DRAL
0x0088 TA2DRBH TA2DRBL TA2DRAH TA2DRAL
0x008C TA3DRBH TA3DRBL TA3DRAH TA3DRAL
0x0090 TA4DRBH TA4DRBL TA4DRAH TA4DRAL
0x0094 TA5DRBH TA5DRBL TASDRAH TASDRAL
0x0098 TA6DRBH TAGDRBL TA6DRAH TAGDRAL
0x009C TA7DRBH TA7DRBL TA7DRAH TA7DRAL
0x00AO0 UARTOSR UARTODR UARTOCR2 UARTOCR1
0x00A4 UART1CR2 UART1CR1 TDOBUF RDOBUF
0x00A8 TD1BUF RD1BUF UART1SR UARTIDR
0x00AC UART2SR UART2DR UART2CR2 UART2CR1 3  UART
0x00BO TD2BUF RD2BUF
0x00B4
0x00B8 I2COAR | SBIOSR | SBIOCR2 SBIOCR1
0x00BC SBIODBR 1 12C
0x00CO0
0x00C4
0x00C8
0x00CC
0x00DO0 SIO0BUF SIOOSR SIO0CR2 SIOOCR1
0x00D4 SIO1BUF SIO1SR SIO1CR2 SIO1CR1 2
0x00D8 sSIO
0x00DC
0x00EO P3DO | P2DO P1DO PODO
OX00E4 P5DO PADO GPIO DO
0X00E8
OX00EC
0x00FO0 P3DI | P2DI P1DI PODI
0X00F4 P5DI P4DI GPIO DI
0x00F8
0X00FC
0x0100 P30E | P20OE P10E POOE
0x0104 P50E PAOE 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
0x0134
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 PCKEN?2 PCKEN1 PCKENO
0x017C PCKEN7 PCKENG PCKEN5 PCKEN4
0x0180

PRSTR7
0x0188 KWUCR1 KWUCRO
0x018C KWUSR1 KWUSRO
0x0190 EINTCR3 EINTCR2 EINTCR1 EINTCRO
0x0194 EINTCR7 EINTCR6 EINTCR5 EINTCR4
0x0198
|
0x019F
0x01A0 IFR3 IFR2 IFR1 IFRO
0x01A4 IFR7 IFR6 IFR5 IFR4
Ox01A8 IFR11 IFR10 IFR9 IFR8
O0x01AC
0x01BO IER3 IER2 IER1 IERO
0x01B4 IER7 IER6 IER5 IER4
0x01B8 IER11 IER10 IER9 IER8
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
3 2 1 0

0x01BC

0x01CO IPR3 IPR2 IPR1 IPRO

0x01C4 IPR7 IPR6 IPR5 IPR4

0x01C8 IPR11 IPR10 IPR9 IPR8

0x01CC IPRE IPRY IPRL3 IPRL2

0x01D0 IPR19 IPR18 IPR17 IPR16

0x01D4 IPR23 IPR22 IPR21 IPR20

0x01D8

0x01DC

Ox01EO

|

Ox02FF

0x0300 ADCCR2 ADCCR1 ADCCRO

0x0304 ADCSCANO ADCLV ADCCKDIV

0x0308 ADCCHRDY ADCSR ADCSCAN1 ADC
0x030C ADCCHSEL

0x0310 ADCLLVH | ADCLLVL ADCDRH ADCDRL

0x0314 ADCHLVH ADCHLVL

0x0318

|

0Ox086F

0x0870 MACCR1 MACCRO

0x0874 MACA3 MACA?2 MACA1 MACAO

0x0878 MACB3 MACB?2 MACB1 MACBO

0x087C MACC3 MACC2 MACC1 MACCO

0x0880 MACC4

0x0900

|

OXOFFF

4-3
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

5.

51

¢

>
p~X

A CPU
mA uA
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

p>

CPU
ON OFF OFF
ON* ON* OFF
LDO ON ON OFF
BROR ON* ON* ON~*
LVD OFF* OFF* OFF
PLL OFF* OFF* OFF
HXTAL OFF* OFF* OFF
LXTAL OFF* OFF* OFF*
HIRC ON* ON* OFF
LIRC ON ON ON
RTC OFF* OFF* OFF
Flash ON ON OFF
RAM ON ON Retention
Retention:
5-1
) ‘Pagedh 75/ 350
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

5.1.1
A CPU A
A A
5.1.2
A A
A PLL U
o
E U]
WDT INT/WDT RST CPU
51.3
A CPU A PLL
. KWI, RTC LVD
CLKCR1 <HIRCEN>=1
E U]
E U]
A KWI CPWA RTC CPU
CPUA CPU
U RTC A NOP A

p>

b~
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

514
PMR( Pwer Mode Register) U
A CPU U A CPU
CPU . A CPU

5.14.1

0

KWI . RTC OCD X A LVD

KWl RTC LVD A

CLKCR1<HIRCEN>=1

>
p~X
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

5.2

52.1

powbdPE

=
3N\

(RESETB )
(PORA )
(BROR, )
(WDTA )

Internal factor reset detection status register,

P42 (RESET)
| B > » Voltage detection circuit reset signal
[ Power-on reset signal I® » External reset input enable reset signal
| Brown -out detection reset signal i 1
(. CPU ipheral
y )_’ D — l Warm-up counter Pyperphen
R B Z - circuits reset signal
[ Warm-up
| Watchdog timer reset signal l— ::;?tseir il
9 System clock control circuit
5-1
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

>

5.2.2
0(SYSCR)A Reset (RSTFLG))
0x0008 SYSCRO 0
0x000B RSTFLG Reset
0(SYSCRO)
SYSCRO
(0x0008) 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
10U OCD
0U ROM CRC
ROMST ROM
1U ROM CRC

p~X
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
Reset (RSTFLG)
RSTFLG
(0X000B) 7 6 5 4 3 2 1 0
CLR Reserved WDTF | Reserved | EXBRORF
/ W R R R R R R R
0 0 0 0 0 0 0 0
ou
CLR RSTFLG 10
(1 , write 1 clear)
0U  Watch dog
WDTF Watch dog
1U Watch dog
o0 BROR
EXBRORF BROR
10 BROR
) Pagech 80 / 350 )
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
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)i CPU ready ( BOOTROM code )
16us (@16MHz)

Pagech 81 / 350
A A

p~X
p-X

>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

524
A U
GPIO high-Z
A
CRU GPIO Peripheral
SFR (typ.,sysclk=16MH2
RESET )
BROR( 4 ms
145 us
16 us
5-2
BOOTROM code i BOOTROM code 50ms(typ.).
) ‘Pagech 82 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

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
5-3
U (Power-on Reset)
V 'Pagech83 / 350 V
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

525

P42 RESETB A P42 A
10
A
Recommended } }
operating voltage [~ — — T T T — T !
I I
| |
| |
| |
I I
| |
| |
| |
| |
I I
| |
| |
| |
| |
| |
| |
| |
| |
| |
I I
| |
| |
| |
— le—o i
} Reset time }
— | t
RESET pin ; !
CPUfbariohersl Duriné reset Warm-up operation ‘ CPU and peripheral circuits
periphera start operation
circuits reset // // /// /// \ P
5-2 (
3
1 |
Recommended ! |
operating voltage : }
| |
I
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
RESET pin N_J/| !
[ — 1
During reset Warm-up operation CPU and peripheral circuits
Reset signal / / start operation
5-3 (
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
A RESET A Warm-up operation time  :4ms
A RESET 10 psA

. Warm-up operation time  :4ms

A RESET A
o A RESET “HA
525.2
A A
A
A A
"5.3
5253
A VDD VDD
(VBROR) A . "5.4
5254 (WDT)
A
"12.1
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No.U TDD1-S7515-CN NameU SQ7515

VersionU V 1.0

5255 P42
P42 A
A PAOE2 " A6
SYSCB<XRSTDIS>" 0 6 P42
P42 10 A SYSCRO<XRSTDIS46
10P42 A 10
P42 A

20 10 A SYSCRO<XRSTDIS® 0 o0

) Pagech 86 / 350
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

5.3

¢

53.1

53.2

p>

; Comparator

+

ff" Reference voltage
generation circuit

&

5-4
A A
A
A A
A CPU
( )A
A
A MCU
2.4
) _Pageb 87 / 350
A A A
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
54 (BROR
54.1
VDD

|
I
Comparator !
|
|

i \ BROR Reset
PONCR VBROR i i
<BRORFCG> | voltage select | 1 / i
PONCR
<BROREN>
5-5
54.2
VDD . VDD (VBRORA
PONCR<BROREN> 1A CPU X A RSTFLG<EXBRORF> 0A
A 0A RSTFLG<EXBRORF>
U BROR . CH2.5 BROR
) ‘Pagech 88 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

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
10Bit7 1,Bit5 1,Bit4 0
20
20 A reserve
00U 1.9V +/-57mV( )
01U 2.25V +/-67.5mV
BRORCFG [1:0]
10U 2.55V +/-76.5mV
110 2.75V +/-82.5mV
oU
BROREN §
1U
) ‘Pagech 89 / 350 )
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
55
A (INTLVD)
55.1
A A
(VDD) A ) VLVDx A
A X (VDD)
VLVDx A
A (VDD) A (INTLVD)
U A (VDD) A (INTLVD)
(VDD) A (INTLVD)
VD

3

Interrupt request
: | - signal generation [ INTLVD interrupt request signal
circuit

Detection voltage level selection circuit

Reference voltage
generation circuit

LVDCFG
LVDST
LVOF
LVDIEN
LVDEN

—
<
{
()
o

S Internal bus S
5-6
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

55.2
(LVDCR)
0x0031 LVDCR
(LVDCR)
LVDCR 7 6 5 4 3 2 1 0
- LVDCFG [2:0] LVDST LVDF LVDIEN | LVDEN
/ R/W R/W R R/W1C R/W R/W
0 1 1 1 0 0 0 0
10 LVDCFG 111,
20
30 Bit7 7] LVDST 1 ABit7
40 A reserve 0
001U 2.35V +/-70.5 mV
010U 2.65V +/-79.5 mV
LVDCFG [2:0] | LVD 011U 2.85V +/-85.5mV
1000 3.15V +/-94.5 mV
o0 LVD
LVDST LVD
10 LVD
o0 LVD
LVDF LVD
10 LVD
oU
LVDIEN LVD
10
ou
LVDEN LVD
10
) Pagech91 / 350 )
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
55.3
55.3.1 /
LVDCR<VDEN> "1" X LVDCR<VDEN> "0"
U (VDD) A LVDCR<LVDEN> " 1 6
55.3.2
LVDCR<LVDIEN> "1" A (INTLVD)
LVDCR< LVDIEN > "0" A w (INTLVD)
(@) (INTLVD) (LVDCR<LVDIEN>= "1")
LVDCR<4VDIEN> "1'A (VDD) A
(INTLVD)
10 A (VDD) A
(INTLVD) X (VDD) A (INTLVD)
20 LVD . CH26LVD
VDD level

Detection voltage level

LVDCR<LVDEN>

INTLVD interrupt request signal

-
- - —— -

n

5-7 (INTLVD)

Pagech 92 / 350
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
55.3.3
LVDCR<.VDCFG>
55.34
(VDD) LVDCR<LVDCFG>
LVDCR<LVDEN> ¢ 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 level

LVDCRLVDEM

LVDCRLVDE

2
@
o
>
5]
r
<
.. O .
O
A
<
o
w
_-'.-l";

LVDCRLVDSY

-
p~X

5-8

I 1 1 I
k\ The flag is not set because LVROWDENist ON
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
554
5.5.4.1 (INTLVD)
(INTLVD) A U]
1. 606
2. LVDCR<LVDCE> )
3. LVDCR<LVDIEN> 6 1A6 (INTLVD)
4. LVDCR<LVDEN> ¢ 1A6
5. 10psA
6. LVDCR<LVDST>6 0 6
7. LVD (IFR) 6 QA6 (IER) 616
U VLVD (VDD)A
A
(INTLVD) A 0]
1. 606
2. LVDCR4VDEN> 6 QA6
U A
) ‘Pagech 94 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

5.6 KWU
KWI7
5.6.1 KWU
PMR<DSM>=1

p>

KWI 0

(Deep sleep mode)

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

2 Jz Jz 2

_( |—\<( J_pol_R,IT‘ m KWIO0
\ic {_PORT | a KWI 1
:_\g(— ' P(lRT | | KWI 2
,_POIRTl_ a1 KWI 3

7 6 5 4 3 2 1 (0]
KWUSR. [ kwu? [ kwus | Kwus | kwus |

NE 2

L 2 2

I~

2 KWI 4

a1 KWI5

b~

kwoer | [ | [ [ [ [ | |
5-9 ( KWIO~ KWI7
‘Pageth 95 / 350
A A

2 KWI 6

| KWI7
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

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 KWI1EN KWOLE KWOEN
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
0:
KW3LE KWI 3
1
0:
KW3EN KWI 3 /
1
0:
KW2LE KwI 2
1
0:
KWZ2EN KwI 2 /
1
0:
KWI1LE KwI 1
1:
0:
KW1EN KwI 1 /
1:
0:
KWOLE KWI 0
1:
0:
KWOEN KWI 0 /
1:

'Pagech 96 / 350
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

KWU 1(KWUCR1)
KWUCR1 7 6 5 4 3 2 1 0
KW7LE | KW7EN KW6LE KWG6EN | KW5LE KW5EN KWA4LE KW4EN
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
0:
KWT7LE KWI 7
1:
0:
KW7EN KwWI 7 /
1
0:
KW6LE KWI 6
1
0:
KWG6EN KWI 6 /
1
0:
KW5LE KWI 5
1
0:
KW5EN KWI 5 /
1
0:
KWA4LE KWI 4
1
0:
KWA4EN KWI 4 /
1:
KW A A
(PNIC)
) ‘Pagech 97 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

KWU 0(KWUSRO)
KWUSRO 6 5 4 3 2 0
KWU3 KWuU2 KWU1 KWUO
/ R/W R/W R/W R/W
0 0 0 0
5
KWU
KWUO KWuU1 KWuU2 KWU3
KWUX
00 P0O.0 PO.1 P0.2 P3.6
01 P1.0 P1.1 P1.2 P1.3
10 P2.0 - - P4.6
11 P3.0 P3.1 P3.2 P3.3
KWU 1(KWUSR1)
KWUSRO 6 5 4 3 2 0
KWU7 KWU6 KWU5 KWu4
/ R/W R/W R/W R/W
0 0 0 0
V]
KWU
KWuU4 KWU5 KWU6 KWU7
KWUXx
00 P0.4 P0.5 P0.6 P3.7
01 P1.4 P15 P1.6 P1.7
10 P2.4 P2.5 P2.6 P4.7
11 P3.4 P3.5 - -
) ‘Pageth98 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

5.6.3 KWU
KWI m (m: 0~7)A A (deep sleep) KWI m
A KWUSRn (n: 0~1)
5.6.3.1 KWU (KWUSRN)
KWI m (deep sleep) A KWUSRnN
A A A KWI 0 A  P0.Q P20
P3.0 SIQ 16 UART A KWUSRO <KWUO> =0A P1.0 KWI
0
5.6.3.2 Kwu (KWUCRN)
A KWUCRN <KWmEN>=A KWI m
KWUCRN<KWmMEN> "1" A KWUCRN<KWmLE>
KWUCRN<KWmLE> "0"A KWUCRn<KWmLE> "1"A
. A KWI 0
A KWUCRO<KWOEN> "1"A KWUCRO <KWOLE> "1"
5.6.3.3
(deep sleep mode) PWR<DSM>=A Seep (
5.1 )
5.6.3.4
A KWI m
KWI m A (
warm-up ).
U KWUCRnN A KWI m A
) _Pageb99 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

5.7
38
A
57.1
4
- A
- A
- A
- A
D
57.2
24
u 83
A

>
p~X

¢

0
(nested)

¢
N
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
5.7.3
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]
RTC_IRQ 8 OXFFEE IER1.0 IFR1.0 IPR2[1:0]
9 OXFFEC IER1.1 IFR1.1 IPR2[3:2]
10 OXFFEA IER1.2 IFR1.2 IPR2[5:4]
TCAO 16 TCAO_IRQ 11 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 IPRA4[3:2]
12CO0 12C0_IRQ 18 OxFFDA IER2.2 IFR2.2 IPRA4[5:4]
SIQ0 SIQ0_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 IFR3.0 IPR6[1:0]
25 OxFFCC IER3.1 IFR3.1 IPR6[3:2]
26 OXFFCA IER3.2 IFR3.2 IPR6[5:4]
27 OxFFC8 IER3.3 IFR3.3 IPR6[7:6]
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

IER IFR IPR
28 OxFFC6 IER3.4 IFR3.4 IPR7[1:0]
Flash FMC_IRQ 29 OxFFC4 IER3.5 IFR3.5 IPR7[3:2]
30 OxXFFC2 IER3.6 IFR3.6 IPR7[5:4]
31 OxFFCO IER3.7 IFR3.7 IPR7[7:6]
32 OXFFBE IER4.0 IFR4.0 IPR8[1:0]
33 OxXFFBC IER4.1 IFR4.1 IPR8[3:2]
34 OxXFFBA IER4.2 IFR4.2 IPR8[5:4]
35 OxFFB8 IER4.3 IFR4.3 IPR8[7:6]
36 OxFFB6 IER4.4 IFR4.4 IPR9[1:0]
37 OxFFB4 IER4.5 IFR4.5 IPR9[3:2]
38 OxXFFB2 IER4.6 IFR4.6 IPR9[5:4]
DIC DIC_IRQ 39 OxFFBO IER4.7 IFR4.7 IPR9[7:6]
40 OXFFAE IER5.0 IFR5.0 IPR10[1:0]
41 OXFFAC IER5.1 IFR5.1 IPR10[3:2]
42 OxFFAA IER5.2 IFR5.2 IPR10[5:4]
4 EXT4_IRQ 43 OxFFA8 IER5.3 IFR5.3 IPR10[7:6]
5 EXT5_IRQ 44 OxFFA6 IER5.4 IFR5.4 IPR11[1:0]
6 EXT6_IRQ 45 OxFFA4 IER5.5 IFR5.5 IPR11[3:2]
7 EXT7_IRQ 46 OxFFA2 IER5.6 IFR5.6 IPR11[5:4]
MAC_IRQ 47 OxFFAO IER5.7 IFR5.7 IPR11[7:6]
48 OxFF9E IER6.0 IFR6.0 IPR12[1:0]
TCA2 TCA2_IRQ 49 OxFF9C IER6.1 IFR6.1 IPR12[3:2]
TCA3 TCA3_IRQ 50 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]
56 OxFF8E IER7.0 IFR7.0 IPR14[1:0]
SIOL SIOL_IRQ 57 OxFF8C IER7.1 IFR7.1 IPR14[3:2]
58 OxFF8A IER7.2 IFR7.2 IPR14[5:4]
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>

IER IFR IPR
59 OxFF88 IER7.3 IFR7.3 IPR14[7:6]
60 OxFF86 IER7.4 IFR7.4 IPR15[1:0]
61 OxFF84 IER7.5 IFR7.5 IPR15[3:2]
62 OxFF82 IER7.6 IFR7.6 IPR15[5:4]
63 OxFF80 IER7.7 IFR7.7 IPR15[7:6]
64 OXFF7E IER8.0 IFR8.0 IPR16[1:0]
65 OxXFF7C IER8.1 IFR8.1 IPR16[3:2]
66 OXFF7A IER8.2 IFR8.2 IPR16[5:4]
TCA4 TCA4_IRQ 67 OXFF78 IER8.3 IFR8.3 IPR16[7:6]
TCAS5 TCA5_IRQ 68 OXFF76 IER8.4 IFR8.4 IPR17[1:0]
69 OxFF74 IER8.5 IFR8.5 | IPR17[3:2]
70 OxFF72 IER8.6 IFR8.6 | IPR17[5:4]
71 OxFF70 IER8.7 IFR8.7 | IPR17[7:6]
UART2 RX UART2_RX2_IRQ 72 OXFF6E IER9.0 IFR9.0 IPR18[1:0]
UART2 TX UART2_TX2_IRQ 73 OXFF6C IER9.1 IFR9.1 IPR18[3:2]
74 OXFF6A IER9.2 IFR9.2 IPR18[5:4]
75 OXFF68 IER9.3 IFR9.3 IPR18[7:6]
76 OXFF66 IER9.4 IFR9.4 IPR19[1:0]
77 OXFF64 IER9.5 IFR9.5 IPR19[3:2]
78 OXFF62 IER9.6 IFR9.6 IPR19[3:2]
79 OXFF60 IER9.7 IFR9.7 IPR19[7:6]
80 OXFF5E IER10.0 IFR10.0 IPR20[1:0]
81 OXFF5C IER10.1 IFR10.1 IPR20[3:2]
TCA6 TCAG6_IRQ 82 OxFF5A IER10.2 IFR10.2 IPR20[5:4]
TCA7 TCA7_IRQ 83 OxFF58 IER10.3 IFR10.3 IPR20[7:6]
84 OxXFF56 IER10.4 IFR10.4 IPR21[1:0]
85 OxFF54 IER10.5 IFR10.5 IPR21[3:2]
86 OxFF52 IER10.6 IFR10.6 IPR21[5:4]
87 OXFF50 IER10.7 IFR10.7 IPR21[7:6]
88 OXFF4E IER11.0 IFR11.0 IPR22[1:0]
89 OXFF4C IER11.1 IFR11.1 IPR22[3:2]
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IER IFR IPR
90 OXFF4A IER11.2 IFR11.2 | IPR22[5:4]
91 OxFF48 IER11.3 IFR11.3 | IPR22[7:6]
92 OxFF46 IER11.4 IFR11.4 | IPR23[1:0]
93 OxFF44 IER11.5 IFR11.5 | IPR23[3:2]
94 OxFF42 IER11.6 IFR11.6 | IPR23[5:4]
95 OxFF40 IER11.7 IFR11.7 | IPR23[7:6]
5-4
5.7.4 (INTC)
A SW| A
83 A A U 83
A (IMF) A
3 U A A
A 616 IMF oA
CPU A
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575 (IFRxx=0~11)
A 12 A 28
y A 1A CPU 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 0x01AA
IFR11 0x01AB
IFRQ IFR1 AIFR2 IFR11 IFRO, IFR1 A
(o;gi{/)xo) 7 6 5 4 3 2 1 0
TBT - CFD LVD WDT UNDEF |  SWI Reset
/ R/W RIW R/W R/W RIW * * *
0 0 0 0 0 * * *
10
20 A 1 A 0
30 *
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(o;gi 1) 7 6 5 4 3 2 1 0
- - - TCA1 TCAO - - RTC
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
2 A 0
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5.7.6 X (IERXxx=0~11)
/ . IMF A U IMF
A IMF A IER A IER
12 AIERO IER11
A IMF A IMF
0A A (RETI/RETN) IMF
A IMF
A
IERO 0x01B0
IER1 0x01B1
IER2 0x01B2
IER3 0x01B3
IER4 0x01B4
IER5 0x01B5
IER6 0x01B6
IER7 0x01B7
IERS 0x01B8
IER9 0x01B9
IER10 0x01BA
IER11 0x01BB
IERQ IER1 AIER2 [ER11 IERQ IER1 A 5.7.3
(015?5?0) 7 6 5 4 3 2 1 0
IE7 IE6 IE5 IE4 * * * *
TBT - CFD LVD * * * *
/ R/IW R/W R/W R/IW * * * *
0 0 0 0 * * * *
10
20 *
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IER1
(0x01B1) 7 6 5 4 3 2 1 0
IE15 IE14 IE13 IE12 IE11 IE10 IE9 IES
- - - TCA1 TCAO - - RTC
/ R/W R/W R/W R/W R/W R/W RIW R/W
0 0 0 0 0 0 0 0
0
57.7
5.7.3
(IPR) (IPR) 0 3A 0 A 3
A j IPRNJ
A A
A
(IPR) (IPR) A
2 bits  IPRA IPR1,IPR2 A 5.7.3
IPR1
(0x01C1) 7 6 5 3 2 1 0
IE7P * IESP IE4P
TBT * CFD LVD
/ R/W * R/W R/W
0 * 0 0
* -
IE7TP Interrupt 7
00: Level O ( )
01: Level 1
IE5P Interrupt 5 10: Level 2
11: Level 3 ( )
IE4P Interrupt 4
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IPR2
(0x01C2) 7 6 5 4 3 2 1 0
IE11P * * IESP
TCAO * * RTC
/ R/W * * R/W
0 * * 0
* -
IE11P Interrupt 11 00: Level O ( )
01: Level 1
10: Level 2
IE8P Interrupt 8 11: Level 3 ( )
5.7.8
A A CPU
A 6
E E+1 E+2 E+3 F D E
E A i PSW
E+1
E+2
E+3
F
E
RETI RETN A PSW (POPA CPU
A (IMF)
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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.jge. »
etection circuit generation
INTxSEL flclk/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
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5.8.2

p>

0x0190 EINTCRO 0
0x0191 EINTCR1 1
0x0192 EINTCR2 2
0x0193 EINTCR3 3
0x0194 EINTCR4 4
0x0195 EINTCR5 5
0x0196 EINTCR6 6
0x0197 EINTCR7 7
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(EINTCRX), x=0 ~ 7

EINTCR |7 ‘6 \5 4 3 2 1 0
INTSEL[2:0] INTLVL INTES[1:0] INTINC[1:0]
/ R/W R R/W R/W
0 0 0 0
0
EINT7 EINT6 EINTS EINT4 EINT3 EINT2 EINTL EINTO
EINTCRx
[INTSEL]| EINTCR | EINTCR | EINTCE | EINTCR | EINTCR | EINTCR | EINTCR | EINTCR
[INTSEL | [INTSEL | [INTSEL | [INTSE} | [INTSEL | [INTSE] | [INTSEL | [INTSEL
000 P37 P0.6 P0.5 P0.4 P3.6 PO.2 PO.1 P0.0
INTSEL[2:0] 001 P1.7 P1.6 P1.5 P1.4 P1.3 P12 P1.1 P1.0
010 P4.7 P2.6 P2.5 P2.4 P4.6 - - P2.0
011 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
100 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
A ou (L)
INTLVL
1U (H)
ooU
010
INTES[1:0]
10U
110
00U fsysclk
010 fsysclk / 4
INTINC[1:0]
10U fsysclk / 8
110U fsysclk / 16
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5.8.3
o 7
/ / ( )
IMF=1
INTO | INTO
IER2.4=1
IMF=1
INT1 | INT1
IER2.51
IMF=1
INT2 | INT2
IER2.6:1
IME=1 2/fspl: 4/flclk:
INT3 | INT3
IER2.%1
2/fspl  3/fspl+1/fsysclk 4fflclk  8/flclk
IMF=1 /
INT4 | INT4
IERS.31 3/fspl+L/fsysclk 8ificlk:
IMF=1
INT5 | INT5
IER5.41
IMF=1
INT6 | INT6
IER5.5=1
IMF=1
INT7 | INT7
IER5.6=1
556
U fsyscilt) A flclkO A fspl0
58.3.1
A PCKEN PCKENZEINTXx>
606 A
PCKENZXEINTXx> 616
APCKENS3<EINTx>06 1 6 ) A
( ) PCKEN3<EINTx> 616
U EINTX EINTx A (EIR) 606
/ ( ) A 12/fick A
( ) / A 2/fsysclk-3/fspl A
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58.3.1 o 7
0o 7 INTO  INT7 A A
@
EINTCRx <INTXES> o 7
EINTCRx <NTXES>
00
01
10
11
56
(b)
INTX pin | l _ |
Signal that has passed through |
the noise canceller
Interrupt request signal |
(detected at the falling edge)
INTXLVL |
Interrupt request signal I I
(detected at the rising edge)
INTXLVL |
Interrupt request signal | N N
(detected at both edges)
INTXLVL l R —
5-11 EINTCRX<INTXLVL>(x = 097
EINTCRX<INTXLVL>
6 A EINTCRX<INTXLVL>
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(©)
/ A fcgck A EINTCRX<INTXNC>
A ) A

EINTCRx <NTXES>
00 fsysclk
01 fsyscl2?
10 fsyscly2 3
11 fsyscld24
5-7

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

Signal after noise removal . |

5-12

/ ( ) A flclk/4, A

b
b
b

10 A
EINTCRx<INTXNC>
20 A 6 Ao
A 6 Ko
30 . A 6006
/ / ( ) A 12flchk A
/ ( ) / A 2/fsysclk+3/fspl A
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59
A (Brown-Out Reset, BROR) A
A A
59.1
0x0031 LVDCR
0x0034 PONCR
(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 R/W
0 1 1 * 0 0 0
10
20 Bit7 0 LVDST 1 ABit7
30 A reserve
000U
0010 2.35V +/-70.5 mV
0100 2.65V +/-79.5 mV
0110 2.85V +/-85.5mV
LVDCFG [2:0] | LVD
100U 3.15V +/-94.5 mV
1010 3.98V +/-119.4 mV
1100 4.2V +/-126 mV
1110 4.5V +/-135 mV ( )
o0 LVD
LVDST ,LVD
10U LVD
o0 LVD
LVDF LVD
10 LVD
ou
LVDIEN LVD
10
ou
LVDEN LVD
10
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(PONCR)
PONCR 7 6 5 4 3 2 1 0
reserved ! | reserved | reserved ! | reserved ! | reserved | BRORCFG[1:0] | BROREN
/ R/W R RW R/W R R/W R/W
1 0 1 0 0 0 1
10 Bit7 1,Bit5 1, Bit4
20
20 A reserve
00U 1.9V +/-57mV( )
010 2.25V +/-67.5mV
BRORCFG [1:0]
10U 2.55V +/-76.5mV
110 2.75V +/-82.5mV
oU
BROREN
1U
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6.1
6 U]
« )
(HIRC) 16 MHz
(LIRC) 32 KHz
(Phaselocked Loop, PLL) 24 MHz
(LPIRC) 1 MHZA PLL
(HXTAL) 16 MHzA PLL
(LXTAL¥ 32768 Hz
HIRC HIRCRDY—Di\
SCKRDY
— CLKCR[7]
LPIRC
HXTAL HXRDY oLk
. SYSCLK
I PLLRDY L —
PLLREF I — PCLK
PLLCR[2] SCKPSC
HIRC CLKCR[64]
LXTAL =D
SCKSRC
CLKCRJ[2:0] \‘
» LCLK
SCKLF
CLKCR[3]
6-1
U LIRC
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Cycle=256
HIRC HIRC RDY
HIRC WUP | CLKCR[4]
HIRCEN Cycle=512
HXTAL HXTAL RDY
HXTAL WUP |  CLKCR[6]
HXTAL EN
LPIRCRDY, HXTAL RDY
Cycle=LIRC 2 + 64*6
PLL PLL RDY
PLL WUP | PLLCR[1]
[
PLLEN
2 cycle LIRG+ PLL cycle
Cycle=16
LXTAL LXTAL RDY
LXTAL WUP | cLkcr[7
LXTAL EN
Cycle=8
LIRC
LIRC WUP
HWRST
6-2
6.2
A HIRC A A
U A
A U] (LIRC )
A CLKCR1 0 . CLKCROSCKSRE 0b010A
LIRG A CLKCROSCKPSE 0.
A A HIRd]
A CLKCROSCKPSE A A
(glitch-free clock muxing)
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6.3
A
A A (CLKCR3<CMEN>) A
(CMCR) (CMCR)
( 1) A . A
(CMSRA (<CMIE>=1) A
(SHXEN>=1) U A (<HXEN>=1)
A HIRC (<HIRCEN>=1)
HX FAIL (50 %)
HX FAST (>105 %)
HX SLOW (<95 %)
LX FAIL (50%)
LX FAST (>105 %)
LX SLOW (<95 %)
(SHXFAIL>=1  <LXFAIL>=1A HIRC
A HXTALA (SHXFAIL>=1) A HIRCA HXFAIL
1
A (SLXFAIL>=1A A HIRC
PLL HXFAIL LXFAIL A HIRC
U A HIRC <SCKSRC>[2:0] Q A
HIRC
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6.4
0x0020 CLKCRO 0
0x0021 CLKCR1 1
0x0023 CLKCR3 3
0x0024 PLLCRO PLL 0
0x0030 CMSR
0x0035 CMCR
0 (CLKCRO)
E(:J%SZFES 7 5 4 3 2 1 0
SCKRDY SCKPSC[2:0] SCKLF SCKSRCJ[2:0]
/ R R/W R/W RIW
0 0 1 0 0
0
20 A reserve 0
SCKRDY OEJ
10
000U /1 (PLL )
0010 /2
0100 /4
SCKPSC [2:0] 011? 8
100U /16
1010 /32
110U /64
1110 /128
SCKLF O? HRCC )
10 LXTAL
000U (HIRC)
001U (PLL)
SCKSRC [2:0] 010? (LIRC)
0110 (HXTAL)
1100 (LXTAL)
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1 (CLKCR1)
CLKCR1
(0x0021) ! 6 5 4 3 2 1 0
LXRDY HXRDY  |LPIRCRDY |HIRCRDY |LXEN HXEN LPIRCEN [HIRCEN
R R R R R/W R/W R/W R/W
0 0 1 1 0 0 1 1
ouU
LXRDY
10
oU
HXRDY N
10
oU
LPIRCRDY | LPIRC
10
oU
HIRCRDY HIRC
10
oU
LXEN
10
oU
HXEN
10
oU
LPIRCEN LPIRC
10
ou
HIRCEN HIRC 1Ux s
) A
6.3

>
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3 (CLKCR3)
CLKCR3
(0%0023) 7 6 5 4 3 2 1 0
CMIE LXCMEN [HXCMEN reserved
/ R/W R/W R/W R
0 0 0 0
10
20 A reserve 0
oU
CMIE
10
oU A CMCR
LXCMEN
10
oU A CMCR
HXCMEN
10
PLL 0 (PLLCRO)
PLLCRO
(0x0024) 7 6 5 4 2 1 0
reserved PLLREF | PLLRDY | PLLEN
/ R R/W R R/W
0 0 0 0
10
20 A reserve 0
ou LPIRC
PLLREF PLL
10 HXTAL
oU
PLLRDY PLL
10
oU
PLLEN PLL
10
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(CMCR)
CMCR
(0X0030) 7 6 5 4 3 2 1 0
LXGLTEN LXSLWEN LXFSTEN | LXFAILEN reserved HXSLWEN | HXFSTEN | HXFAILEN
/ R/W RIW R/W R/W R R/W R/W R/W
0 0 0 0 0 0 0 0
U A CMSR
o
oU
LXGLTEN N
10
oU
LXSLWEN N
10
oU
LXFSTEN N
10
ouU
LXFAILEN N
10
ouU
HXSLWEN N
10
ouU
HXFSTEN N
10
ouU
HXFAILEN N
10
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(CMSR)
CMSR
(0X0035) 7 6 5 4 3 2 1 0
LXGLTCH| LXSLW LXFST LXFAIL | reserved | HXSLW HXFST | HXFAIL
/ R/W1C R/W1C R/W1C R/W1C R/W1C R/W1C R/W1C R/W1C
0 0 0 0 0 0 0 0
O
oU
LXGLTCH
10
oU
LXSLW
10
oU
LXFST
10
oU
LXFAIL
10
oU
HXSLW
10
ou
HXFST
10
ou
HXFAIL
10
) Pagedb 125 / 350 )
A A A A

>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

6.5

6.5.1

PCKENX

0x0178

PCKENO

0x0179

PCKEN1

0x017A

PCKEN2

0x017B

PCKEN3

0x017C

PCKEN4

0x017D

PCKENS5

0x017E

PCKENG

0x017F

PCKEN7

N~Njojoa|h~|WOW NI O

0(PCKENO)

PCKENO
(0x0178)

6

4 3

PCKENO[7:0]

R/W

0

>

¢

>
H

PCKENO[0]

reserved

PCKENO[1]

reserved

PCKENO[2]

reserved

PCKENO[3]

reserved

PCKENO[4]

TCAO

PCKENO[5]

TCAl

PCKENO[6]

TCA2

PCKENO[7]

TCA3

p~X
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1 (PCKEN1)
PCKEN1
(0x0179) 7 6 5 4 3 2 1 0
PCKEN1[7:0]
/ R/W
0
A A 1
PCKEN1[0] TCA4
PCKEN1[1] TCA5
PCKEN1[2] TCAG
PCKEN1[3] TCA7
PCKEN1[4] UARTO
PCKEN1[5] UART1
PCKEN1[6] UART2
PCKEN1[7] reserved
2(PCKEN2)
PCKEN2
(0X017A) ! 6 5 4 3 2 1 0
PCKENZ2[7:0]
/ R/W
0
)
A A 1
PCKEN2[0] 12C0O
PCKEN2[1] reserved
PCKEN2[2] reserved
PCKEN2[3] reserved
PCKEN2[4] SIQ
PCKEN2[5] SIOL
PCKENZ2[6] reserved
PCKEN2[7] reserved
) Pagedb 127 / 350 )
5 A A A A
A

>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

3 (PCKENS3)
(3%1'57'\5];? 7 6 5 4 3 2 1 0
PCKEN3[7:0]
/ R/W
0
0
A A 1
PCKENS3[0] EINTO
PCKEN3[1] EINT1
PCKEN3[2] EINT2
PCKEN3[3] EINT3
PCKEN3[4] EINT4
PCKEN3[5] EINTS
PCKEN3[6] EINT6
PCKEN3[7] EINT7
4 (PCKEN4)
(F(’)SglE?’\(‘:‘)‘ 7 6 5 4 3 2 1 0
PCKEN4[7:0]
/ R/IW
0
o
A A 1
PCKENA4[0] reserved
PCKENA4[1] reserved
PCKEN4[2] reserved
PCKENA4[3] reserved
PCKEN4[4] reserved
PCKENA4[5] reserved
PCKENA4[6] reserved
PCKEN4[7] reserved
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5(PCKENS)
PCKEN5
(0x017D) 7 6 5 4 3 2 1 0
PCKEN5[7:0]
/ R/W
0
U
A A 1
PCKENS5J[0] reserved
PCKENS5[1] MAC
PCKENS5[2] reserved
PCKENS5J[3] reserved
PCKENS5[4] reserved
PCKENS5[5] reserved
PCKENS5[6] reserved
PCKENS5[7] reserved
6(PCKENSG)
PCKENG6
(0X017E) 7 6 5 4 3 2 1 0
PCKENG[7:0]
/ R/W
0
U
A A 1
PCKENG[0] reserved
PCKENS[1] RTC
PCKENS6[2] ADC
PCKEN6[3] reserved
PCKEN6[4] reserved
PCKEN6[5] reserved
PCKEN6[6] reserved
PCKENG[?] reserved
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7(PCKEN?7)
PCKEN7
(0x017F) / 6 5 4 3 0
PCKEN7[7:0]
/ R/W
0
0
A 1
PCKENT7[0] reserved
PCKENT7[1] CRC
PCKEN7[2] reserved
PCKENT7[3] reserved
PCKENT7[4] reserved
PCKENT7[5] reserved
PCKENT7[6] reserved
PCKENT7[7] reserved
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7.12 ADC

12 SAR ADC A 12 (AINO-AIN11),
AINO O—
) Input N
mux i ANALONG CIRCUIT
AIN11 O—
Y Y AD'C_CK
asynchronous CS| | SAN )
RTC Alarm '}- Sample clk
RTC Timer _|_:
- Channel
J = HpESE= | d Scan Circuit 12
|
Events Events signal | L]
TCAD circuit
TCAZ ADCCRO  |—A—»
TCA4 |
EINTO 7Y ADCCRL ADC Control Circut
' I »| ADC Data Buffer 0~ 11
Synchronize ADCCR2 :
| 1
12
| l [TTTTITTITITTITITI
Evesel[3:0] . 2 : N\ ADCCHSEL
ADCLVL/H | " ADC Level <—_—_ -
g - A
ADCHVL/H 1o | Compare Cireuit 5 12 , | pataLatch
I 7 circuit
| A 4 4
ADCCKDIV | - B
g ircui 8 4y
¥ [ Interrupt Circuit
ADCCK GEN | — il | ADCDRL ADCDRH
CIRCUIT
Interrupt
7-1 ADC
U ADC A (PXFC1 PxFC2) 1
} Pagedb 131 / 350 )
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7.1
12 ADC 8.1 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)
ADCCR?2 A
4.ADC (ADCCKDIV)
ADC
5.ADC (ADCLV)
A
6.ADC (ADCSCANX, x=0-4)
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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13. ADCLLV (ADCLLVH ADCLLVL)
ADC
7.1.2
A ADC A ADC ADC
A ADC (ADCCHSELA ADC
(ADCDRL/ADCDRH) ADCDRIA ADCDRH
ADC A A
1. ADCDR A ADCDRL A A ADCDRH
A
2. (UNLCK =1) A ADC U
A
3. (BUFOVR= 1) A ADC
7.1.3
ADC ADCSCANO ADCSCAN1 . ADC A
016 i} 006 _ ADC (AINO)
A (AIN11), ADC <ADBF>=0A ADCSCAN U ADC A
ADC (<AMD>=00) ADC
7.1.4ADC
ADC A ADCCKDIV
7.1.5ADC
ADC A A ADCCRO<IRFEN>
7.1.6 ADC
ADCCR1<EVSEL> 00 A ADCSR<ADRS> 1 ADC EVSEL
A ADC ADRS

>

p~X
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7.1.7ADC
A ADC ) CPU A ADC
ADCLV<LVCMP> ADC (ADCHLVL, ADCHLVH) ADC (ADCLLVL, ADCLLVH)
ADC

LVCMP | ADC ( ADEN)

00

o1 ADC < ADCLLV ADCLLV': 0x0060A ADCHLV=0x3FFMRA
ADCDR U 0x005F

10 ADC - ADCHLV ADCLLVA: 0x0000A ADCHLV=0x005FA
ADCDR U 0x0060
ADCLLV = 0x0200A ADCHLV=0x00FFA
ADCDR  0x100 Ox1FF ;

11 ADCLLV > ADC ADC > ADCHLV | ADCLLV = 0x0100A ADCHLV=0x01FFA
ADCDRU 0x00FF  ADCDR U 0x0200

A . (ADCLV<LVINTVL>=0A
U (ADCLV<LVINTVL>=1R
(ADCLV <LVSELA (ADCLV <LVCMP>) A
(<LVDET>) 1
7.1.8
2 A (<KEOCF>) (ADCSRLVDET>)
1. EOCHJ O(ADCCRG&INTVL=0)A A EOCF 1
1(ADCCROINTVL>=1)A A EOCF 1A EOCF A EOCF
0 . ADC (<INTEN>=14 EOCF 1
2. LVDET A (ADCSRLVDET>) 1A ADCSR&VDET>
ADCSR&VDET> 0 A ADC (ADCCRXLVINTEN>=1) A LVDET
1
ADC ADCSRADBF> ADC A

>
p~X

Pagetb 134 / 350
A A

p-X




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

7.1.9ADC
ADC SAMPLE TIME ADC CONVERSION TIME (12 ADC CLK ADC SAVPLE TIME,
ADC WARM UP TIME (32 ADC CLK) (4ADC CLK) ( ) (4 ADC CLK)
1 i1 2 3 441 2 3 4 5 6 7 8§ 9 10 11 121 2 3 4
[eoco | LM gy
ADCEN
ADCRDY
ADRS
[rocomme | =~~~ et -] o i
ADC_INT |
7-2 ADC
ADC 1'st conversion ADC 2'nd conversion ADC 3'rd conversion ADC 4'th conversion
12 15 16 2 55 16 2 15 16 2 15 16
[ e | LML T I Uy igipipigh
ADC <EOCP> _ _
ADC_INT
::::::::::::::::: 1'st DATA 2nd DATA 31 DATA 4h DATA
Wiite 1 1[ to
<€E0CP
7-3 ADC<EOCF>
AD U A
7.1.9.1
A ADC ADC
ADC A ADCSR<ADBF> "1"  ADC ADC A ADCSR<ADBF>
IIOI:
ADC A (data buffer) A ADCSR <EOCF> "1"A
ADC ADC A ADC
) Pagedb 135 / 350 )
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ADC (ADCSR<ADRS>=616) ADC A A
ADCDRL/ADCDRH ADC A <EOCF> 0A 0
A ADC i  ADCCRO<AUTOPD> 1 A A
ADC . A ADC A ADC A
ADEN ADRSA A AD
ADC A ADCCRO<AUTOPD> 0 A A ADC A ADC
ADC A ADRS
ADCCRO<ADEN> "1" A ADRDY ¢ 1A6 ADC A ADCSR<ADRS>"1" ADC A
ADCCRO<ADEN> "0" ADCA
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ADRDY —I

—
—

ADEN

ADCCRO<AUTOPD=>

AD conversion start

[

AD conversion start

=

ADCSR<ADRS>

ADCSR<ADBF>

]

Status of Data Buffer

Indeterminate

Result of the 1°t conversion X Result of the 2n? conversion

—

I

ADCSR<EOCF>

M

<EQCF> write 1 clear

INTADC interrupt

.

1

Read of ADCDRH
(defined by user)

Read of conversion result

.

Read of conversion result

a

Read of ADCDRL
(defined by user)

ADEN

ADRDY —I—I_I—l

Read of conversion result Read of conversion result

|

L

ADCCRO<AUTOPD> _l

AD conversion start

[l

AD conversion start

s

ADCSR<ADRS>

ADCSR<ADBF>

| |

Indeterminate

Result of the 15 conversion Result of the 2" conversion

Status of Data Buffer

I B

ADCSR<EOCF>

<EOCF> write 1 clear

INTADC interrupt

[1 [

Read of ADCDRH
[defined by user)

Read of conversion result

.

Read of conversion result

o

Read of ADCDRL
(defined by user)

p~X

Read of conversion result Read of conversion result

7-4 ADC
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7.1.9.2
A ADC

ADCSR<ADRS>

ADC

ADCDRL ADCDRHA

ADC

616 ADC

A ADCSR<ADRS> )
ADCSR <EOCF>

ADC

ADC
1A

ADCCRO<AMD> 61A06

A ADC
ADC

ADCSR |<AMD> X

X -00°

AD conversion start

ADCSR |<ADRS

Status of

—

Result of the
1 Conversion

Result of the
2" Conversion

Result of the

Result of the
4™ Conversion

3" Conversion

-

Data Buffer

ADCSR<EOCP

<EOCP

Write 1 clear

INTADC interrupt

Read of ADCDRH
(Defined by user)

Read of ADCDRL

(Defined by user)

7.1.10 AD

ADCCRO<AMD> "00"A

ADCCRO<AMD>

"00" A ADC

ADCSR<EOCFA& ADCSR<ADBF>

0

>

p~X

7-5ADC

b

0l
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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

>
p~X

Pagech 139 / 350
A A

ADCCRO<IRFEN>

ADC

ADCDRH

p-X




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

[ ADC initial status )

|

SET ADCKDIV |«

}

SET

Check ADEN-1

NO

YES

ADCCRO<ADEN>

|

SET
ADCCRO<AMD>

l

SET ADOther
function

»
»

ADCRD¥1

A

SET ADGRADRS>

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
) Pagedb 140 / 350
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7.2
7.2.1
AINO
A
7.2.2
C ) /
[‘J
7.2.3
8.7
A
5 kQ (max)
Permissible signal

source impedance:

Ui=0~11

>
p~X

AIN11
ADC
110
o .
A
AINi

VREF VSS

( ) ADC A

ADC

>

¢

SKm

Internal resistance: Analog comparator
1k (typ)

-

7-7
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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~
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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/IW R/W R/W R/W R/W
0 0 0 0 0 0 1 0
O
ooU A AD
010
AMD [1:0] AD
100U
110
oU A ADC
AUTOPD B .
10 A A ADC
oU
INTLV
10
oU ADC
INTEN N
10 ADC
00U
01U VDDA ADC
IRFEN [1:0] B
10U
110
oU ADC
ADEN AD
10 ADC
) Pagedb 143 / 350 )
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ADC 1 (ADCCR1)
g%:?ﬁ)l 7 6 5 4 1 0
EVSEL[3:0] reserved
/ R/W R
0 0
o
00000 ADRS
00010 RTC
00100 RTC
EVSELO [3:0] 1000[3 TCAO
10010 TCA2
10100 TCA4
11000 EINTO
U
ADC 2 (ADCCR2)

@353%2)2 7 6 5 4 1 0
reserved LVINTEN

/ R R/W

0 0
o
LVINTEN OEJ
10
) Pagedb 144 / 350 )
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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
10
20U ADC sample rate= — x
24MHz, ADCCKDIV ~ Ox02A ADC Sample rate : ——— € X& ¢ Qi n i
0000 : fsysclk
0001 : fsysclk/2
0010 : fsysclk/22
c 0011 : fsysclk/2
AD U :
ADCKDIV[3:0] 0100 : fsysclk/2*
ADC 0101 : fsysclk/2®
0110 : fsysclk/2
0111 : fsysclk/Z
1000 : fsysclk/2
1001 : fsysclk/2®
ADC (ADCLV)
ADCLV
(0x0306) ! 6 5 4 3 2 1 0
LVCMP[1:0] LVINTVL LVSEL[4:0]
/ R/W R/W R/W
0 0 0
0
0oU
01U ADCLLV > ADC
LVCMP[1:0]
10U ADC > ADCHLV
11U ADCLLV > ADC ADC > ADCHLV
oU
LVINTVL
1U LVSEL
LVINTVL=1 A
00000: AINO
LVSEL [4:0] 00001:AIN1
00010:AIN2
00011:AINS
éé. .
} Pagedb 145 / 350 )
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ADC 0 (ADCSCANO)
ADCSCANO
(0x0307) 7 6 5 4 3 2 1 0
ADCSCAN]J7:0]
/ R/W
0
o
ADCSCAN [7:0] ADC ADC
ADC 1 (ADCSCAN1)
ADCSCAN1
(0x0308) 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved ADCSCAN[11:8]
/ R R R R R/W
0 0 0 0 0
U
ADCSCAN [11:8] ADC ADC
) Pagedb 146 / 350 )
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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
oU ADC
ADBF ADC
1U ADC
oU ADC
ADCRDY ADC
1U ADC
oU 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 CHSELJ[4:0]
/ R R/W
0 0
U
CHSEL [4:0] ADC
ADC ( ) (ADCDRL)
ADCDRL
(0x0310) 7 6 5 4 3 2 1 0
ADCDRL][7:0]
/ R
0
)
ADCDRL[7:0] ADC ADC
ADC ( ) (ADCDRH)
ADCDRH
(0x0311) 7 6 5 4 3 2 1 0
reserved ADCDRH]J3:0]
/ R R
0 0
)
ADCDRH[3:0] ADC ADC
) Pagedb 148 / 350 )
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ADCLLV ( ) (ADCLLVL)
ADCLLVL
(0x0312) 7 6 5 4 3 2 1 0
ADCLLVL[7:0]
/ R/W
0
0
ADCLLVL[7:0] | ADC ADC
ADCLLV ( ) (ADCLLVH)
ADCLLVH
(0x0313) 7 6 5 4 3 2 1 0
reserved ADCLLVH[3:0]
/ R R/W
0 0
0
ADCLLVHI[3:0] | ADC ADC
ADCHLV ( ) (ADCHLVL)
ADCHLVL
(0x0314) 7 6 5 4 3 2 1 0
ADCHLVL[7:0]
/ R/W
0
)
ADCHLVL[7:0] | ADC ADC
) Pagedb 149 / 350 )
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ADCHLV ( ) (ADCHLVH)
ADCHLVH
(0x0315) 7 6 5 4 2 1 0
reserved ADCHLVHI[3:0]
/ R R/W
0 0
)

ADCHLVH][3:0] ADC ADC )
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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
S E——
| |
: I
|
: Slave CTRL Slave CTRL |~ System
! ! Bus
i ADRY DATAY RDY ADRY DATAY CMDY i
| Y Y Y Y Y Y !
! I
i FCTL !
|
|
| ADRY DATAY CMD, i
i ' | FCTLINT
| | —
: Flash Memory i
|
T |
8-1 FLASH
8.1
A (slave) A
ready lowA . A BUSY A Flash /
A Flash 1MHzA FCKDIV Flash A Flash /
(FCKDIV+1)  Reset default conditionA Flash 1IMHzA FCKDIV Ox7A Flash /
A FMC 0 2 Flash (FADDRO,FADDR1) 2
Flash (FDATAO,FDATA1) 2 Flash (FCRO,FCR1) 64KB i
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16 i

0(FCRO)

FMC A Flash

A

(page erase)

flash 00XFFOPROGA_ERRS

p-X

DATASD  00(byte A (FADDRO,FADDR1A
(FDATAO,FDATA1) A A
A A BUSY
U (mass erase)
A
1. flash OXFF (flash 1 0 )HA
2. flash
3. Flash , A A 6 PROGD_ERRS
8.2 Flash
0x0027 FCKDIV Flash
0x0040 FCRO Flash 0
0x0041 FCR1 Flash 1
0x0042 FADDRO Flash 0
0x0043 FADDR1 Flash 1
0x0044 FDATAOQ Flash 0
0x0045 FDATA1L Flash 1
8-1 Flash
A
) Pagedb 152 / 350
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Flash (FCKDIV)
FCKDIV
(0x0027) ! 6 5 4 3 2 1 0
FCKDIV[T7:0]
/ R/W
OxOF
10 Flash /(FCKDIV +1)
20
Flash 0 (FCRO)
FCRO
(0X0040) 7 6 5 4 3 2 1 0
reserved reserved DATASZ0[1:0] FCMDI[3:0]
/ R R R/W R/W
0 0 0 0
10 06
20 7
30U up A FCMD A
http.//www.imgtech.com/tech/technicaldocuments/samplecode
40 A reserve 0
ooU Byte
DATASD [1:0] | Flash
U
FCMD[3:2] 00
FCMD[1:0]
ooU
010
110
U A
) Pagedb 153 / 350 )
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Flash 1 (FCR1)
FCR1
(0x0041) 7 6 5 4 3 1 0
PROGA_ | PROGD
BUSY ERR ERR reserved reserved
/ R R R R/W R
0 0 0 0 0
10
20 A reserve 0
ouU
BUSY Flash 10 A Flash
U 1
ouU
PROGA_ERR | Flash
1U
ouU
PROGD_ERR Flash
1U
Flash 0 (FADDRO)
FADDRO
(0x0042) 7 6 5 4 3 1 0
FADDR([7:0]
/ R/W
0
)
FADDR[7:0] | Flash ( 07
) Pagedb 154 / 350 )
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Flash 1 (FADDR1)
FADDR1
(0x0043) 7 6 5 4 3 2 1 0
FADDRJ[15:8]
/ R/IW
0
o
FADDR[15:8] | Flash ( 815 )
Flash 0 (FDATAO)
FDATAO
(0x0044) ! 6 ° 4 3 2 ! 0
FDATA[7:0]
/ R/W
0
0
FDATA [7:0] Flash ( o-7
Flash 1 (FDATA1)
FDATA1
(0X0045) ! 6 S 4 3 2 ! 0
FDATA[15:8]
/ R/W
0
0
FDATA[15:8] | Flash ( 815 )
) Pagedb 155 / 350 )
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9. 1/O

6 o ( 39 110 )
/
P0.0 UART SIQ 12C TCA
P0.6
P0.5 PO.1 UART SIQ TCA
potPo  [L04 6 /
P0.2 P0.2
P0.1 P0.6 SIQ 12C TCA
P0.0
P0.4
POE UART SIQ I12C TCA
PortP1 P17 P10 [8 / P17 P10 | ADC
P2.0 TCA
P2.6
P2.5
PortP2 557, 4 / P25 P24 SIQ 12G
P2.0
P2.6 sIQ
P3.1 P3.0
P3.3 P3.2 12C
P3.4
PortP3 P3.7 P30 8 /
P3.5 TCA
P3.6 UART TCA
P3.7 UART TCA
P4.0
P4.1
P4.4
P4.5
P4.2
P4.3
PortP4  |P47 P40 8 /
P4.6
P4.7 TCA
P5.4
P53 P5.0 ADC
PortP5 P5.2 5 /
PS.1 P5.1 ADC . UART TCA
P5.0
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/
P5.2 ADC . UART TCA
P5.3 ADC . ADC
P5.4
9-1 1/0
/
Key-on Wakeup External Interrupt
PO.O | P10 | P20 | P30 KWI 0 EINTO
PO.1 | P11 - P3.1 KWI 1 EINT1
PO.2 | P1.2 - P3.2 KWI 2 EINT2
P3.3
- P1.3 - pag | P46 KwI 3 EINT3
P0.4 | P14 | P24 | P34 KWI 4 EINT4
PO5 | P15 | P25 | P35 KWI 5 EINT5
P06 | P16 | P26 - - KWI 6 EINT6
- P1.7 - P37 | P47 KWI 7 EINT7
P4.0 EINTO
P4.1 EINT1
P4.2 EINT2
P4.3 EINT3
P4.4 EINT4
P45 EINT5
9-2 1/0 3
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9.1 I/O
I/0 . X
PxDO
A PxDO
PxDI
A PxDI
PXOE

PxFC13 PxFC2

PxPU

PxPD

>

NOPA

b
b

GPIO
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9.2 1/O
PO P1 P2 P3 P4 P5
GPIO DO PODO P1DO P2DO P3DO P4DO P5DO
(Ox00EOQ) (OxO0E1) (OxO0E2) (OXO0E3) (OxO0E4) (OXO0ES5)
GPIO DI PODI P1DI P2DI P3DI P4DI P5DI
(OxO00FO0) (Ox00F1) (OX00F2) (Ox00F3) (OxO0F4) (OX00F5)
GPIO OF POOE P10OE P20OE P30OE P40E P50E
(0x0100) (0x0101) (0x0102) (0x0103) (0x0104) (0x0105)
GPIO PU POPU P1PU P2PU P3PU P4PU P5PU
(0x0110) (0x0111) (0x0112) (0x0113) (0x0114) (0x0115)
GPIO PD POPD P1PD P2PD P3PD P4PD P5PD
(0x0120) (0x0121) (0x0122) (0x0123) (0x0124) (0x0125)
GPIO EC1 POFC1 P1FC1 P2FC1 P3FC1 P4FC1 P5FC1
(0x0140) (0x0141) (0x0142) (0x0143) (0x0144) (0x0145)
GPIO EC2 POFC2 P1FC2 P2FC2 P3FC2 P4FC2 P5FC2
(0x0150) (0x0151) (0x0152) (0x0153) (0x0154) (0x0155)
9.2.1 PO
PO (PODO)
PODO
3 2 1 0
(OX00EOQ) ! 6 5 4
reserved P6 P5 P4 reserved P2 P1 PO
/ R R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
PO (PODI)
PODI
3 2 1 0
(Ox00FO0) ! 6 5 4
reserved P6 P5 P4 reserved P2 P1 PO
/ R R R R R R R R
0 0 0
606
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PO (POOE)
POOE
(0x0100) 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
(0x0110) 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
(0x0120) 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 61d  x=01)
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PO 13 2 (POFC13 POFC2
POFC1
(0x0140) 5 3 ) 1 0
POFQ 7 5 4
(0x0150)
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=1 - _ . _ _
Tepe | O2/RXD2/IRXD2/TXD2/ TCA2/SAKY D0/ RXDO/TXDO/
POFC1=1,POFC2=( - sclo/SCLo | SIOSDAO/ | SDOTCA4/ Toay | RXDOISOL |7 i
SCLO/TCA5|  SDAO TCALl
POFC1=1,POFC24 -
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9.2.2P1
P1 (P1DO)
P1DO
(OXO0E1) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
P1 (P1D))
P1DI
7 4 3 2 1 0
(OX00F1) 6 >
P7 P6 P5 P4 P3 P2 P1 PO
/ R R R R R R R R
0 0 0 0 0 0 0 0
606
PL (P1OE)
P10OE
7 4 3 2 1 0
(0x0101) 6 >
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0 ( )
( )
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P1 (P1PU)
P1PU
(0x0111) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W RIW R/W
0 0 0 0 0 0 0 0
0
'16
1
P1 (P1PD
P1PD
(0x0121) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
L '16
U PxPUx PxPDx 614 . (x=01)
P1 1% 2 (P1IFCE P1FC?
P1FC1
(0x0141)
P1FCS 7 6 5 4 3 2 1 0
(0x0151)
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0

P1FC1=0,AFC2=0

P1FC1=0,AFC2=1

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

P1FC1=1,PLFC2-1 AINO AIN1 AIN2 AIN3 AIN4 AIN5 AING AIN7
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9.2.3 P2
P2 (P2D0O)
P2DO
3 2 1 0
(Ox00E2) 7 6 > 4
reserved P6 P5 P4 reserved | reserved| reserved PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
P2 P2DI)
P2DI
2 1
(OX00F2) 7 6 5 4 3 0
reserved P6 P5 P4 reserved | reserved| reserved PO
/ R R R R R R R R
0 0 0 0
606
P2 (P20E)
P20E
2 1
(0x0102) 7 6 5 4 3 0
reserved P6 P5 P4 reserved | reserved | reserved PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
P2 (P2PU)
P2PU
(0x0112) 7 6 5 4 3 2 1 0
reserved P6 P5 P4 reversed | reserved | reserved PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
16
1
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P2 (P2PD
P2PD
3 2 1 0
(0x0122) 7 6 > 4
reserved P6 P5 P4 reserved | reserved | reserved PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
1 '16
U PxPUx PxPDx 614 . (x=01)
P2 13 2 (P2FC13 P2FQ)
P2FC1
(0x0142)
P2FC 7 6 5 4 3 2 1 0
(0x0152)
reserved P6 P5 P4 reserved | reserved | reserved PO
/ R R/W R/W R/W R R/W R/W R/W
0 0 0 0 0 0 0 0
P2FC1=0,RFC2=0 ) ) ) )
P2FC1=0,RFC2=1 - _ _ _ -
RXD1/TXD1]
_ TXD1/RXD1 TCA4/SCKO,
P2FC1=1,P2FC2=0 1500/ Teng | /SIO/SDAY | 1 0 TCAO
TCA5
P2FC1=1,P2FC2=1
U P2FC1[2:1] 6116, F2FC2[206DP6
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9.2.4 P3
P3 (P3DO)
P3DO
(OXO0E3) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W RIW RIW R/W R/W R/W R/W
0 0 0 0 0 0 0 0
P3 (P3D)
P3DI
(OX00F3) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R R R R R R R R
0 0
6006
P3 (P30E)
P30OE
(0x0103) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0 ( )
( )
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P3 (P3PU)
P3PU
(0x0113) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
16
1
P3 (P3PD
P3PD
3 2 1 0
(0x0123) ! 6 5 4
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
1 16
U PxPUx PxPDx 614 . (x=01)
P3 13 2 (P3FC13 P3FQ)
P3FC1
(0x0143)
P3EC2 7 6 5 4 3 2 1 0
(0x0153)
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
P3FC1=0,BFC2=0
P3FC1=0,P3FC2-1
_ _n|TXDO/RXDORXDO/TXDQ
PBFC1=1,P3FC2=0| " =017 TeA3 TCA5 scLo/ SDAO  |[TXD2/RXD2|RXD2/TXD2|
P3FC1=1,P3FC2=1
) Pagedb 167 / 350 )
A A A A

>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0
9.25P4
P4 (P4DO)
P4DO
(OXO0E4) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
P4 (P4D))
P4DI
7 4 3 2 1 0
(OXO0F4) 6 S
P7 P6 P5 P4 P3 P2 P1 PO
/ R R R R R R R R
0 0 0 0 0 0 0 0
606
P4 (P4OE)
P40OE
7 4 3 2 1 0
(0x0104) 6 S
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0 ( )
( )
U P40OE A IC (HXouT) A
P4OE_P4 0 D

>

p~X
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U

P4 (P4PU)
P4PU
3 2 1 0
(0x0114) ! 6 5 4
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
16
1
P4 (P4PD
P4PD
(0x0124) 7 6 5 4 3 2 1 0
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
1 16
PxPUx PxPDx 614 . (x=01)
P4 13 2 (P4AFCI5 PAFQ)
P4FC1
(0x0144)
PAEC 7 6 5 4 3 2 1 0
(0x0154)
P7 P6 P5 P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
PAFC1=0,RIFC2=0
PAFC1=0,RIFC2=1
DVO - -
PAFC1=1,PFC2=0| TCA7 TCA3
PAFC1=1,P4FC2-1 XOUT XIN LXOUT LXIN
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9.2.6 P5
P5 (P5DO)
P5DO
(OX00E5) 7 6 5 4 3 2 1 0
reserved | reserved | reserved P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
P5 (P5DI)
P5DI
(OX00F5) 7 6 5 4 3 2 1 0
reserved | reserved | reserved P4 P3 P2 P1 PO
/ R R R R R R R R
0 0 0 0 0 0 0 0
606
P5 (P50E)
P50E
(0x0105) 7 6 5 4 3 2 1 0
reserved | reserved | reserved P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0 ( )
1 ( )
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P5 (P5PV)
P5PU
(0x0115) 7 6 5 4 3 2 1 0
reversed | reversed | reversed P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
'16
1
P5 (PSPD
P5PD
3 2 1 0
(0x0125) ! 6 5 4
reserved | reserved | reserved P4 P3 P2 P1 PO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
1 16
U PxPUx PxPDx 61dA  (x=01)
P5 1 3 2(P5FCX P5FQ)
P5FC1
(0x0145)
PSEC2 7 6 5 4 3 2 1 0
(0x0155)
reserved | reserved | reserved P4 P3 P2 P1 PO
/ R R R R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
PSEC1=0.BFC2=0 - - -
P5SFC1=0,P5FC2=1
P5FC1=1,P5FC2=0 - - - - - TXD1/RXD1|RXD1/TXD1 -
P5SFC1=1,P5FC2=1 - - AIN8 AIN9 AIN10 AIN11
VREF
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10 (MAC)
g

-32

-32

-16 x 16

-32 (unsigned)

-40 (accumulator)

- (operand zeroization)

10.1
MACCRO<MODE> A V]
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=C8AXxB
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

Pageth 172 / 350
A A

p~X
p-X

>




iMQ Technology Inc.

No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
MACC SIGN=0 SIGN=1
OXFF_FFFF_FFFF Ox7F_FFFF_FFFF
0x00_0000_0000 0x80_0000_0000
10-2
MACCR1<START> 1 A 0
(MACCRO<INTEN>=1) A (MACCRI1<INTF>) 1
(SIGN=0) A (Most Significant Bit, MSB) A
(OXFF_FFFF_FFFF +1) (0-1) A (MACCR1<CF>) 1 A
(SIGN=1) A (OX7F_FFFF_FFFF + Ox7F_FFFF_FFFF)
(0x80_0000_0000 + 0x80_0000_0000)A (MACCR1<OF>) 1 A
(saturation mode) (underflow) A MACC
(MACCRO<SAT>®) A A MACC U (MACCRO<SAT>=1) A
A MACC
A A
1.CoOAOB

00_1234_5678 8 FFFF_FFF® FFFF_FFFC

SIGN SAT CF OF
0 0 FE_1234 567D 1 N/A
0 1 00_0000_0000 1 N/A
1 0 00_1234 567D N/A 0
1 1 00_1234 567D N/A 0

2:C+A+B

7F_FFEE_DDCC + 1234_5678 +4433_2211

SIGN SAT CF OF
0 0 80_5656_5655 0 N/A
0 1 80_5656_5655 0 N/A
1 0 80_5656_5655 N/A 1
1 1 7F_FFFF_FFFF N/A 1
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;
= /
;
= MACA
= MACB
= MACC
= MACA
MAC O(MACCRO)  <SIGN> . <SAT> _ MAC 1(MACCR1)<CF> <OF>
A
3UC=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_0OEO 0000_0078 0
0000_0000 FFFF_1234 00_0000_0000 0000_0000 0
44B1 _TE22 0000_0000 00_0000_0000 44B1 _TE22 1
v Pageh 174 / 350 V
A A A A A

>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

10.2

p>

0x0870 MACCRO | MAC 0
0x0871 MACCR1 | MAC 1
0x0872

OXJ873

0x0874 MACAO | MAC A 0[7:0]
0x0875 MACAL | 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 | MACB 1[15:8]
0X087A MACB2 | MAC B 2[23:16]
0x087B MACB3 | MAC B 3[31:24]
0x087C MACCO | MACC 0[7:0]
0x087D MACC1 | MACC 1[15:8]
0X087E MACC2 | MACC 2[23:16]
0X087F MACC3 | MACC 3[31:24]
0x0880 MACC4 | MACC 439:32]
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MAC 0(MACCRO0)
MACCRO
(0x0870) 7 6 5 4 3 2 1 0
MODE[3:0] reserved | SIGN SAT INTEN
/ R/W R R/W R/W R/W
0 0 0 0 0

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

MODE[3:0]
0101:C =C-(A +B)
0110:C=C+AXB
0111:C=C8AXB
1000:C=A/B,A=A%B

U]

oU

SIGN /
10
oU

SAT
10
oU

INTEN i
10
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MAC 1(MACCR1)
'(\é')ﬁ(%;'f)l 7 6 5 4 3 2 1 0
DIVERR | INTF OF CF CLEARC| CLEARB| CLEARA| START
/ R R/IW R R R/W RIW RIW R/IW
0 0 0 0 0 0 0 0
U A reserve 0
oU
DIVERR 10
616 0A 606
ou
INTE 1U (Interrupt pending)
1 0A 606
OF OL:J
1
CF OF’
U
ou
CLEARC MACC 10 A
0
ou
CLEARB MACB 10 A
0
ou
CLEARA MACA 10 A
0
oU
START 10 MAC A
0
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MAC A 0 (MACA0)
MACAO
(0x0874) ! 6 5 4 8 0
MACA[7:0]
/ R/W
0
MACA[7:0] MAC A [7:0]
MACAO
(0x0874) MAC A 0[7:0]
MACA1
(0x0875) MAC A 1[15:8]
MACA2
(0x0876) MAC A 2 [23:16]
MACA3 )
(0X0877) MAC A 3[31:24]
MAC A 32 A
MAC B 0 (MACBO)
MACBO
(0x0878) ! 6 ° 4 3 0
MACBJ[7:0]
/ R/W
0
MACBI[7:0] MAC B [7:0]
MACBO .
(0x0878) MAC B 0[7:0]
MACB1 _
(0x0879) MAC B 1[15:8]
MACB?2 _
(0x087A) MAC B 2 [23:16]
MACB3
(0x087B) MAC B 3[31:24]
MAC B 32 A
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A A A A

p>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

MAC C 0 (MACCO)
MACCO
(0x087C) ! 6 5 4 3 0
MACC[7:0]
/ R/W
0

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

MACCO _

(ox087C) | MACC 0[7:0]

MACC1 _

(Ox087D) | MACC 1[15:8]

MACC2 _

(Ox087E) | MACC 2 [23:16]

MACC3 .

(Ox087F) | MACC 3[31:24]

MACC4 .

(0x0880) | MACC 4[39:32]

MAC C 40 A
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11 (PNIO)
11.1
(Peripheral Network Inter-Connect ,PNIC) A
10
A [o) _ PNIC
A A
) Pagedb 180 / 350 )
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NameU SQ7515

11.2PNIC

PNIC

External crytsta
input/output ,
Agalog functign

RTGDVO

¢

Use EINTCRINTSEE

» PxFQ=0,PxFQ=0

Default Value

To select input pin

Use KWUSR

Default Value

PxFQ=0,PxFQ=0

To select input pin

Default Value

PxFQ=0,PxFQ=0

Set

PXFQ=1,PXFQ=1

Set

PxFQ=0,PxFQ=1

Use FSELR
to select

peripheral

Use PCSELR
to

select GPIO

Set
PXxFQ=1,PxF@=0

11-1PNIC

10 A
2U PxFC1, PxFC2

>

p~X

FSELR

9.21/0
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11.3 PNIC
A FSELR PCSELR PxXFC1 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] FSELRX[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]
11-1FSELR
FSELRX[2:0] PxL (Px[0] Px[1] Px[2] Px[3])
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, I2CTCA
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
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I0A

( PxFC1=0, PxFC2=p A

7:6 5:4 3:2 1:0
PCSELRO reserved UART?2 UART1 UARTO
PCSELR reserved reserved reserved 12C0
PCSELR reserved reserved SioL SIQ0
PCSELR reserved reserved reserved reserved
PCSELR TCA3 TCA2 TCA1l TCAO
PCSELR TCA7 TCA6 TCA5 TCA4
11-3 PCSELR
4 A (PXFC1=0, PxFC2=
PxOH ;
/ PxFC PxOE
PxFC1=0, PYFC2=0 | GPIO
PXFC1=0, P¥C2=1 U RTC, DVO

PXFCl=1, PXFC2=0

U UART, SIO, 12C, TCA

PXFCl=1, PFC2=1

/

2

1: PXFC1.PXFC2 0~5)

IO (PXFC1=0PxFC2=0/

PxOK )
3: PxFC1, PxFC2 ® I/0 0
11-4
5 Pagecb 183 / 350
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PNIC

p>

0x016C PCSELRO 0
0x016D PCSELR1 1
0x016E PCSELR2 2
0x0170 PCSELR4 4
0x0171 PCSELRS 5
0x0190 EINTCRO 0
0x0191 EINTCR1 1
0x0192 EINTCR2 2
0x0193 EINTCR3 3
0x0194 EINTCR4 4
0x0195 EINTCR5 5
0x0196 EINTCR6 6
0x0197 EINTCR7 7
0x018C KWUSRO KW
0x018D KWUSR1 KW
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O(PCSELRO)
PCSELRO
(0x016C) 7 6 5 4 3 2 1 0
reserved UART2[1:0] UART1[1:0] UARTO[1:0]
/ R R/IW R/W R/W
0 0 0 0
)
TXDO RXDO FSELRX) PCSELRXx PxFC
(1= A1— POFC1[1:0] = b1l
PO.1 P0.0 FSELRO[2:0]= b000 PCSELRO[1:0]= b0O POFG2[1:0] = b0
o . POFC1[1:0] = b11
P0.0 PO.1 FSELRO[2:0]= b001 PCSELRO[1:0]= b00 POFC2[1:0] = b0
A= \Al— P3FC1[7:6] = b1l
P3.7 P3.6 FSELRS3[6:4]= b000 PCSELRO[1:0]= b01 P3FC2[7:6] = b0
A= A1 P3FC1[7:6] = b1l
P3.6 P3.7 FSELR3[6:4]= b001 PCSELRO[1:0]= b01 P3FC2[76] =b00
TXD1 RXD1 FSELRX) PCSELRXx PxFC
o o P2FC1[6:5] = b11
P2.6 P2.5 FSELR2[6:4]= b000 PCSELROI[3:2]= b00 P2FC2[6:5] = b0
A= r— P2FC1[6:5] = b1l
P25 P2.6 FSELR2[6:4]= b001 PCSELRO[3:2]= b00 P2FC2[6:5] = b0
. o P5FC1[2:1] = b11
P5.2 P5.1 FSELR5[2:0]= b000 PCSELRO[3:2]= b01 PSFC2[2:1] = b0
.01 i P5FC1[2:1] = b1l
P5.1 P5.2 FSELR5[2:0]= b001 PCSELRO[3:2]= b01 PSFC2[2:1] = b00
TXD2 RXD2 FSELRX) PCSELRx PxFC
A= o POFC1[5:4] = b11
P0.5 P0.4 FSELROQ[6:4]= b000 PCSELRO[5:4]= b00 POFC2[5:4] = b0
: A— POFC1[5:4] = b11
P0.4 P0.5 FSELRO[6:4]#001 PCSELRO[5:4]= b00 POFC2[5:4] = b0
1= 1 P3FC1[1:0] = b1l
P3.1 P3.0 FSELR3[2:0]= b000 PCSELRO[5:4]= b01 P3FC2[1:0] = b0
1= A= P3FC1[1:0] = b1l
P3.0 P3.1 FSELR3[2:0]= b001 PCSELRO[5:4]= b01 P3FC2[1:0] = b0O
U FSELRx A UART FSELRx
A IDE  Code Generation Tool
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M0 iMQ i87-1DE - [Pin Configuration tool]

EI File  View Project Settings Tool Help
2 = 3 =

FileView % % | pin Configuration tool [

-
p~X

[=- 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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1(PCSELR1)
PCSELR1
(0x016D) 7 6 5 4 3 2 1 0
reserved reserved reserved 12CO[1:0]
/ R R R/W R/W
0 0 0 0
10 PCSELRI1[3:2] 6016
20
SDAD SCLO FSELRX) PCSELRx PxFC
A= A1 POFC1p:5] = b1l
P05 P06 | FSELR@§:4]= b011 PCSELR1[:0]= b00 POFC[6-5] = b00
A= A1— POFC1[5:4] = b1l
P0.4 P0.5 | FSELR%:4]=b100 PCSELR1[:0]= b01 POFC2[-4] = b00
Al A1— P2FC1[5:4] = b1l
P2.5 P24 | FSELR[6:4]= b011 PCSELR1[:0]= b10 P2FC2[-4] = b0O
Ol= A1— P3FC1[3:2] = b11
P3.2 P3.3 | FSELRO[2:0]= b0O0 PCSELR1[:0]= b11 P3FC2[3-2] = b0O
U FSELRx A 12C FSELRx
A IDE  Code Generation Tool
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2(PCSELR2)
PCSELR2
(OX016E) 7 6 5 3 2 1 0
reserved reserved SIOL[1:0] SIQ0[1:0]
/ R R R/W R/W
0 0 0 0
U
SI0 SO0 CLKO FSELRX) PCSELRx PxFC
A= AT POFC1[6:4] = b111
P05 | P0.4 P0.6 FSELRO[6:4]= b010 PCSELR2[1:0]= b00 POFG2[6-4] = b00D
A— AT P2FC1[6:4] = b111
P2.5 P2.6 P2.4 FSELR2[6:4]= b010 PCSELR2[1:0]= b01 P2FC2[6:4] = b00O
St D1 CLKL FSELRX( ) PCSELR PxFC
Al o POFC12:0] =b111
P0.0 PO.1 P0.2 FSELRO[2:0]= B10 PCSELR3:2]= b00 POFC2P:0] = b00O
U FSELRx A SIO FSELRx
A IDE  Code Generation Tool
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4(PCSELR4)
PCSELR4
(0x0170) ! 6 > 4 > ? ! °
TCA3[1:0] TCA2[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
— __ POFC1[0] = b1
P0.0 FSELRO[2:0]= b101 PCSELRA4[1:0]= b00 POFC2[0] = b0
__ — P2FC1[0] = b1l
P2.0 FSELR2[2:0]= b101 PCSELR4[1:0]= b0l P2FC2[0] = b0

TCA1 FSELRX) PCSELRX PxFC
— o POFC1[0] = b1
PO.1 FSELRO[2:0]= b101 PCSELRA4[3:2]= b00 POFC2[0] = b0

TCA2 FSELRX) PCSELRX PxFC
__ __ POFC1[2] = b1
P0.2 FSELRO[2:0]= b101 PCSELR4[5:4]= b00 POFC2[2] = b0

TCA3 FSELRX) PCSELRXx PxFC
- o P3FC1[6] = b1l
P3.6 FSELR3[6:4]= b101 PCSELR4[7:6]= b00 P3FC2[6] = b0
__ . P4FC1[6] = b1l
P4.6 FSELR4[6:4]= b101 PCSELRA4[7:6]= b01 P4FC2[6] = b0
P51 — o P5FC1[1] = b1l
(IN) FSELR5[2:0]= b101 PCSELR4[7:6]= b10 P5FC2[1] = b0
PS 2 __ . P5FC1[2] = b1l
(OUT) FSELR5[2:0]= b101 PCSELRA4[7:6]= b10 P5FC2[2] = b0

U FSELRx A TCA FSELRx
A IDE Code Generation Tool
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5(PCSELRS5)
PCSELR5
(0x0171) 7 6 5 4 3 1 0
TCA7[1:0] TCA6[1:0] TCA5[1:0] TCAA4[1:0]
/ R/W R/W R/W R/W
0 0 0 0
0
TCAL FSELRX) PCSELRXx PxFC
a1l A POFC1[4] =b1
P0.4 FSELRO[6:4]= b101 PCSELRS5[1:0]= b00 POFC2[4] = b0
a1l A P2FC1[4] =b1l
P2.4 FSELR2[6:4]= b101 PCSELRS5[1:0]= b01 P2FC2[4] = b0
TCAS ESELRX) PCSELRX PxFC
o - POFC1[5] =b1
P0.5 FSELRO[6:4]= b101 PCSELRS5[3:2]= b00 POFC2[5] = b0
a1l a1 P2FC1[5] =b1
P2.5 FSELR2[6:4]= b101 PCSELRS5[3:2]= b01 P2FC2[5] = b0
o ;1 P3FC1[5] =b1
P3.5 FSELR2[6:4]= b101 PCSELR5[3:2]= b10 P3EC2[5] = bo
TCAB FSELRX) PCSELRx PxFC
1 1 POFC1[6] = bl
PO0.6 FSELRO[6:4]= b101 PCSELRS5[5:4]= b00 POFC2[6] = b0
. Al— P2FC1[6] = bl
P2.6 FSELR2[6:4]-h101 PCSELRS5[5:4]= b01 P2FC2[6] = b0
TCA7 ESELRX) PCSELRX PxFC
o e P3FC1[7] =b1l
P3.7 FSELR3[6:4]= b101 PCSELRS5[7:6]= b00 P3FC2[7] = b0
1 a1 P4FC1[7] = bl
P4.7 FSELR4[6:4]= b101 PCSELR5[7:6]= b01 PAFC2[7] = bO
U FSELRx A TCA FSELRx
A IDE Code Generation Tool
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(EINTCRX), x=0 ~ 7

EINTCR |7 ‘6 \5 4 3 2 1 0
INTSEL[2:0] INTLVL INTES[1:0] INTINC[1:0]
/ R/W R R/W R/W
0 0 0 0
0
EINT7 EINT6 EINTS EINT4 EINT3 EINT2 EINTL EINTO
EINTCRx
[INTSEL]| EINTCR | EINTCR | EINTCE | EINTCR | EINTCR | EINTCR | EINTCR | EINTCR
[INTSEL | [INTSEL | [INTSEL | [INTSE} | [INTSEL | [INTSE] | [INTSEL | [INTSEL
000 P37 P0.6 P0.5 P0.4 P3.6 PO.2 PO.1 P0.0
INTSEL[2:0] 001 P1.7 P1.6 P1.5 P1.4 P1.3 P12 P1.1 P1.0
010 P4.7 P2.6 P2.5 P2.4 P4.6 - - P2.0
011 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
100 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
A ou (L)
INTLVL
1U (H)
ooU
010
INTES[1:0]
10U
110
00U fsysclk
010 fsysclk / 4
INTINC[1:0]
10U fsysclk / 8
110U fsysclk / 16
) Pagedb 191 / 350 )
A A A A

>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

KW O(KWUSRO)
évxvoﬁg 6 4 3 2 1 0
KWU3 KWU2 KWU1 KWUO
/ RIW RIW RIW RIW
0 0 0
U
KWU3 KWU2 KWU1 KWUO
W R WUSRI7:6] | KWUSRI[5:4] | KWUSRI[3:2] | KWUSR[L0]
00 | P36 P02 P0.1 P0.0
01 | P13 P12 P11 P1.0
10 | P46 P2.0
11 | P33 P32 P3.1 P3.0
KW 1(KWUSR1)
é\;"oﬁg 6 5 4 3 2 1 0
KWU7 KWUS6 KWUS KWU4
/ RIW RIW RIW RIW
0 0 0
U
KWU7 KWUS KWUS KWU4
N WUSR[7:6] | KWUSR[5:4] | KWUSR[3:2] | KWUSR[L0]
00 | P37 P06 P05 P0.4
01 | P17 P16 P15 P14
10 | Paz P2.6 P25 P2.4
1 |- ] P35 P3.4
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11.4 PNIC
PNIC A 1’0 110 A
Function
UART | | uarT || UAR® || siat || oo || ect || Tem || Tom || Tem || TSR || TS
I I I
FSELR - FSELR ; FSELR FSELB
POL (FC1) P2L (FCL) P3L (FCL) P5L (FCL)
Peripheral to I/ O View
POL P2L
[ I||
-
PCSELR PCSELR| + PCSEL®R| ; PCSELR PCSELR *
[3:2] [3:2] [1:0] [3:2] [5:4]
! ! ] ! !
12C1 sia TCAO TCAL TCA2
I/ O to Peripheral View
11-2 PNIC
GPIO(  Px[3:0] Px[7:41A PxL PxH 1 A (FSELR)
U FSELRx[2:0]  Px[3:0] A FSELRXx[6:4] Px[7:4] UART +
I2C UART + Timer ) A I/IOA
FSELRO[2:0]=0008\ POL UARTO TCA2 A TCA2 A P0.2 I/0
( 110 A PxFC1=0A PxFC2=Q
A 10 A 11.2 APOL P2L
SIOLA (PCSELRx) POL P2L SIO 10,
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12, /

A CPU A CPU
A .
V] A
U] Sleep A WDT INT/WDT RST N
12.1.1
218/fsysclk or 21/flclk o 8-bit up counter
22fsysclk or 213/ficlk g | Source dock | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 l%,_ Interru%t [ Watchdog timer interruptrequest
22ffsysclk or 21%/flclk  —pu{ 2 ;?q#:lso;tsrﬁl
224ffsysclk or 2Yfflclk ] @0 . ci?cuit |3~ Watchdog timer reset signal
J
t2 ;
]
- Y Y Y
CPU/peripheral —_i Clear time control circuit
Cincuits resat
Disable
control circuit
]
Dizahda code Claa code
{x81) {Ox4E)
Conirol code 1]k SER
decoder % z = 2 @ [@
ERENERE N
zl=[1 (5 1
woceNT | [ wocbr | [ woctR | | wbosT |
12-1
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12.1.2
WDCTRA WDCDRA
WDCNT WDST
A
0x0028 WDCTR
0x0029 WDCDR
0x002A WDCNT 8
0x002B WDST
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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
WDTW][1:0] 10: 8 1/2 A
1/2 A 8
11: 8 3/4 A
3/4 A 8
TBTCR<DV9CK>=0 TBTCR<DV9CK>=1| ( )
8 . 18
WDTT[L:0] 00: | 2'8/fsysclk 211/flclk 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
) Pagedb 196 / 350 )
5 A A A A
A

>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

(WDCDR)
WDCDR 7 6 5 4 3 2 1 0
WDTCRJ[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
WDCNTJ[7:0]
/ R
0
WDCNTI[7:0] 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> o
20 WDST 7 3
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12.1.2.1 /
WDCTR<WDTEN> 6 1 6 As
A WDCTR<WDTEN>
A WDCTR<WDTEN> "0"
A 8 "0"
U WDCTR<WDTEN> 6 1 6 A 0xB1
A

A WDCTR<WDTEN> "1"

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

| §

} }

"
0xB1 WDCDR
WDCDR 8 A

WDCDR

00H

(
X

8-bit up counter value _| 01H

WDCTR<WDTEN=>

Overflow time

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

Interrupt request signal : . i
:-«— 1 clock [max.}—b-: :
| | :
| | '
12-2 WDCTR<WDTEN>
U8 WDCTR<WDTEN> A8 WDCTR<WDTEN> 616
A X 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 X 8 A
WDCTR<WDTOUT> A
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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/LXTAL
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> 6106
A 8 A
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12.1.2.4 8
WDCTR<WDTOUT> 8

(WDCTR<WDTOUT> "0")

@)

WDCTR<WDTOUT> "0" A 8

IMF A

¢

p
~
>

o
RETN

(WDCTR<WDTOUT> "1")

(b)
A8

WDCTR<WDTOUT> "1"

12.1.2.5
WDCDR

WDCDR Ox4EA 8 60"

WDCTR<WDTEN> "0" A WDCDR 0xB1A

A 8

p14

CPU

12.1.2.6 8
WDCNT 8 . 8

p

p-X
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12.1.2.7
WDST
A WDST<WDTST> " A WDST<WDTST> 606
A WDST<WINTST2> "1t
A WDST<WINTST1> "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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iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

12.2 (DVO)
12.2.1
fsysclk/2*2 or flclk/2°
fsysclk/2 or ficlk/2*
fsysclk/21° or flclk/23 DV 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/LXTAL
TBTCRBVI9CK>=0 TBTCRBVICK>=1
DVOCK]1:0] 00: fsysclk/2 12 flclk/25 flclk/2°
: [Hz] 01: fsysclk/2 11 flclk/24 flclk/24
10: fsysclk/2 10 flclk/23 flclk/23
11: fsysclk/29
10 fstsclid [HZ]A flclkA [Hz]
20 /| ) A DVOCR<DVOEN> @W¢ DVOCR<DVOCK>
30 A TBTCR<DVICK>dldd DVO ficlk  fsysclk
40 DVOCR 7 3 g
) Pagedb 202 / 350 )
5 A A A A
A
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iMQ Technology Inc.

No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
13.2.3
DVOCR<DVOCK> i
DVOCR<DVOEN> 6 1 6 . A DVOCR<DVOCK> DVO
DVOCR<DVOEN> 6 0 6 A DVO .
/ ( ) A DVOCR<DVOEN> 6 A6 DVO
DVOCR<DVOEN> A .
A DVOCR<DVOEN> 6 1 &A DVOCR<DVOCK>
I ( ) A DVOCR<DVOEN> 6 A0
DVOCR<DVOCK>
DVOCR <DVOEN> I_

DVO output |||||||||||||

Divider output timing chart

12-6
( ) A fsysclk flclk A
[Hz]
TBTCRBVICK> =0 TBTCR<DVO9CK> =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)
) Pagedb203 / 350 )
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
12.3 (TBT)
BT A INTTBT
12.3.1
fsysclk/2® or flclk/2?®
fsysclklziz or fIcIkIZi j —
fsysclk/2< or flclk/2
feysclki2? or fidki2 @ | Sourceclock | aiing edge
. « [14]
3 % detector
10 | 3 , h
fsysclk/2™ or flclk/2 3
fsysclk/2® e ——
3]
TBTCK TBTEN
I TETCR I INTTBT
Interrupt request
12-7
} Pagedb204 / 350 )
A A A A
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

12.3.2
TBTCR
(TBTCR, 0x002E)
TBTCR 7 6 5 4 3 2 1 0
- - DVIOCK | TBTEN TBTCK][3:0]
/ R R RIW RIW R/W
0 0 0 0 0 0 0 0
9 0: fsysclk/2
DVOCK 1: flclk
/ 0:
TBTEN
A : A
tTck | HIRCPLL/HXTAL
TBTCR<DV9CK>=( TBTCR<DV9CK>=1 | LIRC/LXTAL
(SCKSRC=0x02)
0000: fsysclk230 ficlk/ 223 flclk/ 223
0001: fsysclk22® 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] 0110: fsysclk24 flclk/ 217 flclk/ 217
‘Hz 0111: fsysclk223 ficlk/ 216 flclk/ 216
1000: fsysclk222 ficlk/2 15 flclk/2 19
1001: fsysclk 220 ficlk/213 flclk/213
1010: fsysclk 21° 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> 6 AGTBTCR<TBTCK>
30 TBTCR<TBTEN>6 0 A TBTCR<TBTCK>
40 ( ) A TBTCR<DV9CK>6 HAo flclk  fsysclk
50TBTCR 7 4 606
) Pagedb 205 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

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

A

i I R

TBTCR<TBTCK> A

TBTCR <TBTEN>06 0 6

TBTCR<TBTEN>6 0 6

INTTBT A

TBTCR<TBTCK>

A

|

]

e ——
| " Interrupt period '
Time base timer enable
12-8
) A fsysclk flclk A
TBTCR<TBTEN> 606
Pagedb 206 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

>

[Hz]
TBTCK HIRC/ PLL/HXTAL LIRCILXTAL
TBTCRBVICK> =0 TBTCRBVICK> =1 (SCKSRC=0x02)
0000 0.0224 0.0039 0.0039
0001 0.0447 0.0078 0.0078
0010 0.0894 0.0156 0.0156
0011 0.1788 0.0313 0.0313
0100 0.3576 0.0625 0.0625
0101 0.7153 0.125 0.125
0110 1.431 0.25 0.25
0111 2.861 0.5 0.5
1000 5.722 1 1
1001 22.89 4 4
1010 732.42 128 reserved
1011 2930 512 reserved
1100 5859 1024 reserved
1101 11719 2048 reserved
1110 23438 4096 reserved
1111 93750 reserved reserved
12-3 ( !FSYSCLK24.0MHZz FLCLK=32.768KHZ)
§ Pagedb 207 / 350 5
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

RTCHR

RTCDAY
+ Days

per month
+ Days
per year

RTCMONTH
RTCYEAR

U RTC
(RTCDAY) RTC

CLKSEL1:0]
RTCCLK
‘ | rosec |
-
H12 —w]
HR CLK_
12-9 RTC
12.4.1
(RTC) U]
- A
- (Binary Coded Decimal, BCD)
- 4 ppm
12.4.2RTC
(RTC) A (RTC)
(RTCSEC) RTC (RTCMIN) RTC (RTCHR) RTC
(RTCWDAY) RTC (RTCMTH) RTC (RTCYEARY
A RTCCRO<WREN>#1 RTC
10 RTC (RTCCRORTCEN>=1) (WREN=0)
RTC A RTC
A
) Pagedb 208 / 350
5 A A A
A

>

RTC
(RTCCRO<RTCEN>=0)WREN
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

RTC 32kHz (LXTAL) (APB) A
ARTC U
CLKSEL | RTCCLK SECCLK
00 LXTAL/8 LXTAL / 32768
others
12-4RTC
ARTC (RTCALMIN), RTC (RTCALHR), RTC
RTC (RTCALWDAYA
(MINBYP, HRBYP, DAYBYP, WDAYBPY) A
A (<ALIE>) A
10 KW| RTC LVD A CLKCR1<HIRCEN>=1
20 RTC A NOP A D.

>

p~X
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iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

12.4.2.1RTC
A A RTC SIGN OFFSET
A <SIGN>=0 A RTCCLK <SIGN>=1 A
RTCCLK
MODE A  <MODE>=0 A U <MODE>=1
MODE SIGN OFFSET| PPM
0 0 1 4.069
0 1 1 -4.069
1 0 1 4.340
1 1 1 -4.340
12-5RTC
3 (4096*60) RTCCLEK i ‘(4096*6(‘)) RTCCLK J ‘(4096*66) RTCCLK J (4096760) RTCCU“K J
S0 3 H ! H ) H |
OFFSEZ0 ‘ ; E 3 3 : ‘ I Seconds Output
} [(4096*60)+1] RTCCLK : } [(4096*60)+1] RTCCLK} X [(4096*60)+1] RTCCLK i
oo 3 ﬂ | | ﬂ |
OFFSE¥1 } } } } 1 » Seconds Output
| [(4096*60)1] RTCCLK  [(4096*60)-1] RTCCLK  [(4096*60)-1] RTCCLK [(4096*60)-1]RTCCL5 [(4096*60)-1] RTCCLK,
SIGN=L H ﬂ ﬂ ﬂ
OFFSEEL » Seconds Output
12-10 RTC MODE=0
10 A 4ppm (—— RT@LK) A 0~60A 60 60 OFFSET
RTCOFST<OFFSET>
) Pagedb210 / 350 )
A A A A
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>

No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
12.4.2.2RTC
RTC A (RTCTMRCR)
TMRSEL
CLKSEL=00 (LXTAL/8)
00 RTCCLK 244 us
01 RTCCLK / 64 15.6 ms
10 RTCCLK / 4096 1 sec
11 MINCLK 1 min
12-6
(<CLKSEL>) A (nano-second) _ RTC
(STMREN>) 1 RTC A A (<TMRST>)
A <TMRST>=i A <TMRST>=0 RTC
A A 0 A (<TOF>)
1A A (<TOIE>) A A
0
(<CONT>) ) (<CONT>=0) A
A U A (STMREN>=0A
(<KTMREN>=1) (KCONT>=1) A A 0A
A (<STMRST>=1 A
12.4.2.3
RTC U
1. <\WREN> <WREN> 0 1 A <WREN> (SWRENF>) 1A <WREN>
A
2. RTC A A (<ALF>) 1A
A (<ALIE>) A
3. RTC A (<SECF>) 1A (<SECIE>) A
4. A (<TOF>) 1A (<TOIE>)
A
) Pageb211 / 350 )
A A A A
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

MINBYP —
RTCMIN-=ALMIN? —

HRBYP —
RTCHR=ALHR? ]

B

ALF

Interrupt

DAYBYP _Oj’ -MIRCLK,| ALIE
RTCDA¥=ALDAY? [
WDAYBYP— )
RTCWDA¥=ALWDAY? ]
12-11RTC
12.4.3

0x0010 RTCCRO RTC 0
0x0011 RTCCR1 RTC
0x0012 RTCSEC RTC
0x0013 RTCMIN RTC
0x0014 RTCHR RTC
0x0015 RTCDAY RTC
0x0016 RTCWDAY | RTC
0x0017 RTCMONTH | RTC
0x0018 RTCYEAR | RTC
0x0019 RTCALMIN | RTC
0X001A RTCALHR | RTC
0x001B RTCALDAY | RTC
0x001C RTCALWDAY | RTC
0x001D RTCTMRCR | RTC
OX001E RTCTMRO | RTC
0X001F RTCOFST | RTC

12-7RTC

p>
b~
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

RTC 0 (RTCCRO)
RTCCRO
(0X0010) 7 6 5 3 2 1 0
WREN RTCEN H12 CLKOSEL[1:0] CLKSEL[1:0]
/ R R/W R/W R/W R/W
1 0 0 0 0
10
20 A reserve
oU
WREN RTC
10
oU
RTCEN RTC
10
oU 24
H12 12/24
10 12
00U RTC
01U RTC /1024
CLKOSEL][1:0] (CLKOUT)
100 RTC
110 RTC
CLKSEL RTCCLK SECCLK
CLKSELT:0] RTC 00 LXTAL8 LXTAL/32768
others
) Pageb 213/ 350 )
5 A A A A
A
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0

RTC 1 (RTCCR1)
RTCCR1
(0X0011) 7 6 5 4 3 2 1 0
TOF SECF ALF WRFENF TOIE SECIE ALIE WRENIE
/ R/W1C R/W1C R/W1C R/W1C R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve 0
oU
TOF
10
oU
SECF
10
ouU
ALF
10
oU
WRFENF WREN
10
oU
TOIE
10
oU
SECIE
10
ou
ALIE
10
ou
WRENIE WREN
10
) Pageh214 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

RTC (RTCSEC)
RTCSEC
(0x0012) 7 6 5 4 3 2 1 0
reserved SECONDS[6:0]
/ i R/W R/W R/W R/W R/W R/W R/W

0 0 0 0 0 0 0 0
10
20 A reserve 0
30 WREN=1

A BCD
SECONDS[6:0]
( 0x00~0x59)
RTC (RTCMIN)
RTCMIN
(0x0013) 7 6 5 4 3 2 1 0
reserved MINUTES[6:0]
/ i R/W R/W R/W R/W R/W R/W R/W

0 0 0 0 0 0 0 0
10
20 A reserve 0
30 WREN=1

A BCD
MINUTES][6:0]
( 0x00~0x59)
) Pagedh 215 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

RTC (RTCHR)
RTCHR
(0x0014) 7 6 5 4 3 2 1 0
U reserved | reserved AM/PM HOURSJ[4:0]
H12=1
U reserved | reserved HOURSI5:0]
H12=0
/ f fi R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve 0
30U WREN=1
H12=1 o
AM/PM 1: PM
H12=1 12
H12=0 24
HOURS [5:0] | ( 0x00~0x23)
RTC (RTCDAY)
RTCDAY
(0x0015) 7 6 5 4 3 2 1 0
reserved | reserved DAYS[5:0]
/ fi A R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve 0
30 WREN=1
) Pageh216 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

RTC (RTCWDAY)
FES—)((:OV(;/EQY 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved | reserved WEEKDAYS[2:0]
/ f f f i R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
20 A reserve 0
30 WREN=1
000U
001U
5 010U
WEEKDAY$2:0] A BCD 0110
( 0x0~0x6)
100U
1010
1100
RTC (RTCMONTH)
R&ﬁggig;“ 7 6 5 4 3 2 1 0
reserved | reserved | reserved | reserved MONTHS[3:0]
/ fi f i f R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0
20 A reserve 0
30 WREN=1
0001U
0010U
00110
0100U
01010
MONTHS [3:0] A HEX 0110?
( 0x01~0x12) 01110
1000U
1001U
10100
10110
11000
§ Pageh217 / 350 §
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

RTC (RTCYEAR)
RTCYEAR
(0x0018) 7 6 5 4 3 2 1 0
YEARS[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
20 A reserve 0
30 WREN=1
A BCD
YEARS[7:0]
( 0x00~0x99)
RTC (RTCALMIN)
RTCALMIN
(0x0019) 7 6 5 4 3 2 1 0
MINBYP ALMIN [6:0]
/ R/W R/W R/IW R/W R/IW R/W R/W R/W
1 0 0 0 0 0 0 0
10
20 A reserve 0
MINBYP oU
10
ALMIN [6:0] A BCD
) Pageh218 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

RTC (RTCALHR)
RTCALHR
(OX001A) 7 6 5 4 3 2 1 0
H12=1
HRBYP | reserved AM/PM ALHR [4:0]
H12=0
HRBYP | reserved ALHR [5:0]
/ R/W fi R/W R/W R/W R/W R/W R/W
1 0 0 0 0 0 0 0
10
20 A reserve 0
HRBYP 0:
10
H12=1
AM/PM AM/PM (12 )
H12=1 (12 )A
ALHR [4:0] | gcp
H12=0 (24 )A
RTC (RTCALDAY)
RTCALDAY
(0x001B) 7 6 5 4 3 2 1 0
DAYBYP | reserved ALDAYI5:0]
/ R/W f R/W R/W R/W R/W R/W R/W
1 0 0 0 0 0 0 0
10
20 A reserve 0
DAYBYP 0:
ALDAYI[5:0] A BCD
) Pageh219 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

RTC (RTCALWDAY)
RTCALWDAY
(0x001C) 7 6 5 4 3 2 1 0
WAYBYP | reserved | reserved | reserved | reserved ALWDAY|[2:0]
/ R/W fi fi fi fi R/W R/W R/W
1 0 0 0 0 0 0 0
0
20 A reserve 0
WAYBYP 0:
ALWDAY[2:0] A  BCD
RTC (RTCTMRCR)
RTCTMRCR
(0x001D) 7 6 5 4 3 2 1 0
TMRST CONT TMREN reserved | reserved CALEN TMRSEL][1:0]
/ R R/W R/W f i R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve 0
ou
TMRST
1U
ou
CONT
1U
oU
TMREN N
1U
ou
CALEN
( TMRSEL=01 ) 10
00U RTCCLK
01U RTCCLK /64
TMRSEL [1:0]
10U RTCCLK /4096
110 MINCLK
) Pagedb220 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

RTC (RTCTMRTO)
RTCTMRTO
(OXOO01E) 7 6 5 4 3 2 1 0
TMRTO[7:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve
RTC
TMRTO [7:0]
( 0)
RTC (RTCOFST)
RTCOFST
(0X001F) 7 6 5 4 3 2 1 0
MODE SIGN ET[5:0]
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10
20 A reserve
ou 1
MODE
1U 1
0U + RTCCLK
SIGN
1U -RTCCLK
(ppm)
OFFSET ( 1 1
(OM=0) (OM=1)
000000 0 0 0
000001 1 4.340 4.069
000010 2 8.680 8.138
4ppm, —— RTCCL
OFFSET [5:0] ( PP V( . K | | | |
A 0~60A
60 60) 111011 59 256.060 240.071
111100 60 260.400 244.140
Error ppm= x 10% (ppm)
) Pageb221 / 350 )
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

12.516
8 16 TCAQ TCAL TCA2 TCA3 TCA4 TCA5 TCA6 TCAY
TcAO A TCAl~ TCA7
TCAO TCAO TCAO
TCAl TCAl TCAl
TCA2 TCA2 TCA2
TCA3 TCA3 TCA3
TCA4 TCA4 TCA4
TCA5 TCA5 TCA5
TCAG6 TCA6 TCAG6
TCA7 TCA7 TCA7
12-816
] Pagedh 222 / 350
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VersionU V 1.0

£

NameU SQ7515

iMQ Technology Inc.

No.U TDDS01-S7515-CN

N Intemal bus N
Reading and writing Reading and Reading and : Reading and
of TAODRBH writing of writing of writing of
TADDRBL TAODRAH TADDRAL
TADDEE TADDBE
Selector Temporary buffer Selactor Salector Temporary buffer Selector
0 1% {1 0 0_1%
Pulsz width
, L _ r urement mode
Double buffer (16 bits) Double buffer (16 bits)
1
Selector Pulse width

measurement mode

|  aoomen | TaooRaL — —  moomad | TAODRAL
Edpe detection 1
TADTED L4
ﬁ Edge detection 2
m.nﬁuw, [ Edge detection 1 = > . ) G INTTCADQ
> detection 1 bch detection bch
input - Edge detecton 2 Capture control detection = Capture control ﬁ_m.hona: interrupt request
selection .—Iv ﬁ _
B - : : | Overfow
fsysclk2or flclk2® — (s v 16-bit up counter |
fsysclk2® — (B ﬂ
2
fsysclk2® — | Window  Count TADOVE
fsysclk2 —»|D = chear
S0 st FPG made Timer |D GAD output
,m ) FIF
g External trigger
4mz
PPG mode
Timer start
control
0 TADTED |Edge detection 1[Edge delection 2
W L. o < -
W Im m W W W & W Wr. W 0 Falling Rising
ol = = [s] o | = 5] Q o 1 Rising Faliing
“EEEE CEEEEE 5l 8 8
= = = SR BB AE Py B Ey
TAODMOD TAOCR CrearTADS TADSR
w Intemal bus N

)

( TCAO

geb223 / 3

12-13 16

50
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

12.5.116
TCA PCKENO/ PCKEN1 TCAX TAXMOD(x=0~7),
TCAX TAXCR(x=0~7) 16 TCAX TAXDRA TAXDRB  (x=0-~7),
TCAO A TCA1~ TCAY
0x0178 PCKENO 0
0x0179 PCKEN1 1
TCAO TCA1 TCA2 TCA3 TCA TCAS TCA6 TCA7
TAOCR TALICR TA2CR TA3CR TA4CR TA5CR TA6CR TA7CR
(0x0068) | (0x0069) | (OX006A) | (OxO06B) | (0X006C) | (0x006D) | (OXQOBE) | (OxOO6F)
TAOMOD | TAIMOD | TA2MOD | TA3MOD | TA4MOD | TASMOD | TA6MOD | TA7MOD
(0x0070) | (0x0071) | (0x0072) | (Ox0073) | (0x0074) | (0x0075) | (0x0076) | (Ox007)
TAOSR TALSR TA2SR TA3SR TA4SR TA5SR TA6SR TA7SR
(0x0078) | (0x0079) | (0x007A) | (OxO07B) | (0x007C) | (0x007D) | (OXOO7E) | (OxOO7F)
A | TAODRAL | TAIDRAL | TA2DRAL | TA3DRAL | TA4DRAL | TASDRAL | TA6DRAL | TA7DRAL
(0x0080) | (0x0084) | (0x0088) | (0xO08C) | (0x0090) | (0x0094) | (0x0098) | (Ox009C)
| TAODRAH | TAIDRAH | TA2DRAH | TA3DRAH | TA4DRAH | TASDRAH | TAGDRAH | TA7DRAH
(0x0081) | (0x0085) | (0x0089) | (0x008D) | (0x0091) | (0x0095) | (0x0099) | (OxO09D)
g | TAODRBL | TAIDRBL | TA2DRBL | TASDRBL | TA4DRBL | TASDRBL | TAG6DRBL | TA7DRBL
(0x0082) | (0x0086) | (0x008A) | (OXOO8E) | (0x0092) | (0x0096) | (OXO09A) | (OXOO9E)
g | TAODRBH | TALDRBH | TA2DRBH | TA3DRBH | TA4DRBH | TASDRBH | TA6DRBH | TA7DRBH
(0x0083) | (0x0087) | (0x008B) | (OxO08F) | (0x0093) | (0x0097) | (0xO09B) | (OXOO9F)
) Pagedh 224 / 350 )
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No.U TDD1-S7515-CN NameU SQ7515 VersionU V 1.0
0 (PCKENQ
PCKENO
(0X0178) 7 6 5 4 3 2 1 0

TCA3 TCA2 TCA1l TCAO reserved | reserved | reserved | reserved

/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
TCA3 TCA3
1:
0:
TCA2 TCA2
1:
0:
TCA1l TCA1l
1:
0:
TCAO TCAO
1:
1(PCKEN1)
PCKEN1
(0x0179) 7 6 5 4 3 2 1 0
reserved | UART2 UART1 UARTO TCA7 TCA6 TCA5 TCA4
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
TCA7 TCA7
0:
TCA6 TCAG6
0:
TCA5 TCA5
0:
TCA4 TCA4
) Pagedh 225 / 350 )
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TCAO (TAOCR)
TAOCR
(0x0068) ! 6 5 4 3 2 1 0
. TACAP
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 INTTCAX
0:
TATFF FIF
1
( )/
/
( )
TANC[1:0] 00:
01: fsysclk/2
10: | fsysclk/22
11: fsysclk/28 flclk/2
0:
TACAP
1
0:
TAMPPG PPG
1
0:
TAS TCAX
1
10 . ) .
20 (TAS="0") TATFH TAOVE TANG (TAS="1")
30 A TAS 606 A TAS TCA)
40 TAOCR 3 2 606
50 ( ) ( )1 A TANC 01" "10" TANC 01" "10" A
) Pagedh 226 / 350 )
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TCAD (TAOMOD)
TAOMOD
(0x0070) 7 6 5 4 3 2 1 0
TACAP _ .
TADBE | TATED TAMETT | TACK[LO] TAM[2:0]
/ R/IW R/W RIW RIW RIW
1 0 0 0 0 0 0 0
0:
TADBE
1
0: /
TATED
1 /
0:
TACAP
1:
0:
TAMETT
1:
/ ( )/
TBTCR<DV9CK>=0 | TBTCR<DV9CK>=1] ( )
TACK[1:0] TCAX 00: | fsyscly 210 flclk/23 flclk/23
01: fsysclk/ 26 fsysclk/20 -
10: fsysclk/ 22 fsyscli 22 -
11: fsysclk/2 fsyscli 2 -
000:
001:
010:
TCAX 011: | PPG
TAM[2:0]
100:
101:
110:
111:
10 fsysclé [HZ]A flclkA [Hz]
20 (TAOCR <TAS>="0") TAMOD (TAOCR <TAS>="1")  TAOMOD
) Pagedh 227 / 350 )
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TCAO (TAOSR
TAOSR
(0x0078) ! 6 5 2 1 0
TAOVF - - - - - TACPFA TACPFB
/ R R R R R R R R
0 0 0 0 0 0 0 0
0:
TAOVF
1
0:
TACPFA A
1
0:
TACPFB B 1
1
10 TAOVE TACPFA TACPFB TASR o: TAOSR
20 TAOSR 6 2 600
TCAO A (TAODRAL)
TAODRAL
(0x0080) 7 6 5 4 3 2 1 0
TAODRAL][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
TCAO A (TAODRAH)
TAODRAH
(0x0081) 15 14 13 12 11 10 9 8
TAODRAH[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
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TCAO B(TAODRBL)
TAODRBL
(0x0080) 7 6 5 4 3 2 1 0
TAODRBL[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
TCAO B (TAODRBH)
TAODRBH
(0x0083) 15 14 13 12 11 10 9 8
TAODRBH[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
10 TAODRAL (TAODRBL) A A A
TAODRAH(TAODRABH) A 16 TAODRAL/H TCAD A
20 A
12.5.2
TCAO PCKENO <TCAO0> 6 (A6 TCAO
A U PCKENO <TCAO> "1" A
A PCKENO <TCAO0> '0'A A
A PCKENO <TCAO0> "1" ( )
PCKENO <TCAO0> "0"A
) Pagedh 229 / 350 )
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1253
TCAO 6 A U A A A A
PPG
12.5.3.1
A A
(a)
TAOMOD<TAM> 6 000660 01 6 TAOMOD<TACK>
TAOCR<TAS> "1" A TAOMOD TAOCR<TAOVE>
A
[Hz]
TAOMOD —
<TACK> ’ fsysclk =24MHz flclk =
TBTCR TBTCR ( ) TBTCR TBTCR 32.769 Hz
<DV9CK>=0 | <DV9CK>=1 <DV9CK>=0 | <DV9CK>=1
00 fsysclk/210 flclk/23 flclk/23 42.67us 244.14us 244.14us
01 fsysclk/26 fsysclk/26 - 2.67 us 2.67 us -
10 fsysclk/22 fsysclk/22 - 166.67ns 166.67ns -
11 fsysclk/2 fsysclk/2 - 83.34ns 83.34ns -
12-9
(b)
TAOCR<TAS>"1"A 16 TCAO A
(TAODRA) A INTTCAO A "0x0000" A
A TAOCR<TAS> "0'A 60x000006
(©)
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"
TAOCR<TACAP> "1"A
U TAOCR<TAS>"1" 0" A TAOCR<TACAP> ( )
(d)
) Pagedb230 / 350 )
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1 8
A

TAODRA A

>

TAODRAL A

TAODRAH A TAODRAH

TAODRAL(

TAODRAL TAODRAH

TAOCR<TADBE>
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-L"ﬁma-tm

TAOCR<TAS> I

TAOMOD<TADBE> *

Source clock

Counter
Write to TAODRAL || writen | write s
Write to TAODRAH | [| write m [ vrte ¢
Temporary buffer { n 1| si
(8 bits) ; E
: |, !
TAODRAL An 7 i i
! Match detection : Maich
TAODRAH :1': m ;{ r
. A *J i .
'NW?:‘q?J'enstf”“pt - Reflected by writing to TAODRAH | t I
- Reflected by writing to TADDRAH
When the double buffer is disabled (TAOMOD<TADBE>=N 0"
* Tirrer start
TAOCR<TAS>
TAOMOD<TADBE> | -

Source clock

Counter
Write to TAODRAL [| write n ] wite s
: i
Write to TAODRAH | || write m i) wniter
: i
Temporary buffer i n s
8 bits :
@083 ,- h
Double buffer mn xrﬂ (&
(16 bits) 4
TAODRAL 4] &) L) £
Match detection Match detection Match detection
TAODRAH m ¢ o ?
s Feflectsd al the same time as data ¥/ v/ Reflected by ¥
INTTCAO interrupt o SSIMTIo i EALRNUAR wisie I [| on interrupt I
request —thw timer is stopped
When the double buffer is enabled (TAOMOD<TADBE>=N 1"
12-12 ( TCAO )
) Pageh 232 / 350 i
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TAODRAH A A
TAODRAH/L TAODRAH/L
A INTTCAO A TAODRAH/L,
TAODRAH/L A ( YA TAODRAH/L (
)
TAODRAH/L A TAODRAH/L
TAODRAH A TAODRAH/L,
TAODRAH/L A A
A
TAODRAH/L A TAODRAH/L
y Timer start y Timer stop

TACRTAS

Source clock

Counter

TAODRBL

TAODRBH

Read TADRBL

Read TADRBH

-

TAOMODKTAACAP

—

"
"

l

0000
00
TADDRBH Is updated when TADDRBL Is read
18 Q o) 0o
Yy v A 4 Y \ Yy v
Read Read Read Read Read Read Read
value value value value valve value value
00H O0OH FEH 18H 184 00H OOH
12-13 TCAO ( )
) Pagedh233 / 350 )
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©)
TCAO
1. : 16MHz
2. =16MHz/8=2MHz:
CLKCRO_SCKPSC= 0x03; // ( fsysclk = 16MHz/8 = 2Mhz)
3. TCA  =2Mhz/4=500KHz , 0.002ms:
TAOMOD_TACK = 0x02; // fsysclk/4 = 500KHz = 0.002ms
4. 50000%0.002ms = 100ms
TAODRAL = 0x50 ; // 0xC350=50000

TAODRAH = 0xC3 ;

100ms InNtTCAO
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12.5.3.2
A TCAX
y Timer stant ¥ Timer stop
TCACRTAS I
TAOMODKTATED
Counting ~——— Edge iz invalid  Counting Edge is invalid .
start during counting  start during counting :
TCApininput | ) |l| | 4 | : ||

Source clock

Counter
Write to TADRAL _ﬂ Write n G [ e s e
Write to TADRAH [ write m [| write ¢

TAODRAL Y n & W s ,
: Match detection ! Maich detecion
TAODRAH Y m 2 o r T
{_ +_.-' +' *J
INTTCAInterrupt request - Reflected by writing to TADDRAH I u f
* Reflected by witing to TADDRAH
When the trigger is starte(TAOMOD<TAMET*=N O )
+ Timer atart Tirner atop .#
TCACRTAS

|

TAOMOD<TATE

Counting Counting
stan

stop

TCA pin input

Source clock
Counter
Write to TADRAL || write n clear cear | writes clear
Write to TADRAH | write m | wite r
TAODRAL ¥ n ) L 0
i Magh getection - Match desecaar
TAODRAH z m 2 A ¢
A \2 i v
INTTCAinterrupt request Reflected by writing to TADDRAH 1, ”
Rieflected by writing
When the trigger is starte(TAOMOD<TAMET¥=N 1t )
12-14 (TCAO )
) Pagedh 235 / 350 .
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@)

TAOMOD<TAM> 61006 TAOMOD<TACK>
TAOMOD<TATED> TAOMOD<TATED>
TAOMOD<TATED> "0" A "1
TCAO A TCAO
TAOCR<TAS> "1" A TAOMOD TAOCR<TAOVE>
A
(b)
A TCAO A
TCAO A(TAODRA) A INTTCAO A "0x0000" A
TAOMOD<TAMETT> "1" A
60x0000@& A A
TAOMOD <TAMETT> "0" A
A
A TAOCR<TAS> "0"A 60x00006
©
0 2.5.3.1-(c) 6
d)
0 2.5.3.1-(d) o)
13.5.3.3
A TCAO
(@
TAOMOD<TAM> 60106
TAOMOD<TATED> TAOMOD<TATED> "0" A

nn

¢

TCAO

>
p~X

TCAO
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NameU SQ7515

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)( ( ) )

©

0 2.4.3.1-(c) ")
(d)

0 2.4.3.1-(d)

+ Tirner star #TIITE[ slop
TCACRTAS |
TCA pin input :

Couinter

& Counter clear & Counter clear
Writer to TAODRAL J Wirite n H Wite 5
Writer to TAODRAH “ Write m " Wirite r
TAODRAL d n Q i s Q
i Match detection £ Malch detecton|
TAODRAH ﬁ m o x I a#.
\ v '

INTTCA interrupt request

t Reflected by wnting 1o TADDRAH

S
| I\ [

-
-
p~X

- Reflected by wiiting 1o TADDRAH

When the rising edge is selectéBAOMOD<TATEB=N 0")
12-15 (TCAO )

p-X
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12.5.3.4
A TCAX ( ) (AND)

¢, Timer start ,}Tlrner stop

TACRTAS

TAOMOD<TATE

Count in the period of H level

{ Count in the period of H level

TCA pin input ]

Source clock

Counter

Write to TAODRAL Write n

Write to TADRAH | write m
TAODRAL ¥ n 0
Match detection
TAODRAH :{ m o

v
|

INTTCA nterrupt request t Reflected by writing to TADDRAH

During the Hevel countingTAOMOD<TATEB=N 0")

12-16 (TCAO )
(@
TAOMOD<TAM> 61016 ) TAOMOD<TACK>
TAOMOD<TATED> X TAOMOD<TATED> "0Q"
A "
TCAO A . TCAO
TAOCR<TAS> "1" A TAOMOD TAOCR<TAOVE>
A
(b)
A TAOMOD<TATED> TCAO A TAOMOD<TACK>
TCAO A(TAODRA) A INTTCAO A
"0x0000" A
A A
) Pagedh 238 / 350 )
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A TAOCR<TAS> "0"A
©
0 2.5.3.1-(c) 6
(d)
0 2.5.3.1-(d) 6
12.5.3.5
A TCAO

@)
TAOMOD<TAM> 61106

TAOMOD<TATED>
A "1

TAOMOD<TACAP>
TAOMOD<TACAP> "1"

60x00006

TAOMOD<TACK>

TAOMOD<TATED> "0"

TAOMOD<TACAP> "0"

TAOCR<TAOVE> TAOCR<TAOVE> "0"
INTTCAO TAOCR<TAOVE> "1" INTTCAO
TCAO A TCAO
TAOCR<TAS> "1" A TAODRA TAODRB "0x0000"
A TAOMOD TAOCR<TAOVE> A
(b)
A ( ) TCAO A INTTCAO A
. A A TAODRBA
INTTCAO A TAOSR <TACPFB>"1" TAOMOD<TACAP> A
0
1. ( TAOMOD <TACAP> "0")
. A A
TAODRAA INTTCAO A TAOSR <TACPFA>"1" A 60x00006
2. ( TAOMOD <TACAP> "1")
A 60x00004 A
INTTCAO A
) Pagedh 239 / 350 )
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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
i Counter clear | Counter clear
TAODRBEL K ) _:;.I'_m i
i : im:unﬁs read
TAOSRTACPFB i !
' v
INTTCAinterrupt request m ﬂ TADSR read " TADSR read " TADSR read
[ —
After the timer is startedif the falling edge is ;
detected first no interrupt occurs Singleedge capturd TAOMOD<TAMCAP=N 1"
4. Tirmer start *Tlrnsr slop
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

12-17

-
-
p~X

Doubleedge capturdTAOMOD<TAMCAPR=N 0"
(TCAO )
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U A A INTTCAO A
(©)
INTTCAX TAOSR
INTTCAQ interrupt INTTCAO interrupt
subroutin subroutine
| Error handling I Error handiing I
Capture value
handling
T Mo Capture
Capture value
handling
I
Interrupt process for single-edge capture Interrupt process for double-edge capture
12-18 TCAO
13.5.3.6 PPG
PPG A
(@)
TAOMOD<TAM> 60116 PPG TAOMOD<TACK>
TAOCR<TAMPPG> PPG
TAODRA PPG TAODRB TAODRA
TAODRB PPGAOB A PPGAOB
TAOCR<TATFF> PPGAOB N TAOCR<TATFF>06 1 6
PPGAOB TAOCR<TATFF>6 0 6 PPGAOB
) Pagedb 241 / 350 )
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TAOCR<TAS> "1" . A TAOMOD  TAOCR
<TAOVE, TATFF> A
(b)
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> "0"( H)AA
"0x0000" PPG . PPG A TAOCR <TAS> "0"(
YA PPGAOB TAOCR<TATFF>
TAOCR <TAMPPG> TAOCR <TAMPPG>"1" "0"
PPG TAOCR <TAMPPG> "0" "1"A
A B TAOMOD<TADBE> "1"
PPG TAODRA  TAODRB A
TAODRA TAODRA TAODRB
A TAODRA TAODRB A
1 A PPG
(©
1.
1 8 TAODRAL (TAODRBL) A
A . A TAODRAH (TAODRBH)
A TAODRAH (TAODRBH) A
TAODRAL (TAODRBL) (
) A TAODRA (TAODRB) A TAODRAL
TAODRAH( TAODRBL TAODRBH)
2.
TAOMOD<TAODBE> ) / A

>
p~X
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TAODRAH (TAODRBH) A
A TAODRAH/L (TAODRBH/L)

TAODRAH/L (TAODRBH/L)

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

TAODRAH/L (TAODRBHI/L)

b

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

b

TAODRAH/L (TAODRBH/L)

¢

A

TAODRAH/L (TAODRBHI/L) A
TAODRAH/L (TAODRBH/L)
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(d)
PPG 2.84KHz
I 2MHz
CLKCRO_SCKPSC=0x30; // fsysclk=16MHz/8=2MHz
/ITCAL
TAMOD_TACK=0x03 //[TCAl =fsysclk/2= 1MHz, cycle time=1us
TA1DRAL=0x60; I PPG 1
TA1DRAH=0x01, /IPPG 1 cycle time=1us*0x0160=352us=2.84KHz
TA1DRBL=0xbO0; I PPG (pulse period)
TA1DRBH=0x00; //( 50% = 0x0160/2 = 0x000b0)
y Timer start LBid
imer stops
TACRTAS | % automatically
TAOMODKTATFF
Source clock
n
Counter m  m+1 by \ goume,
Write to T/ODRALH_,'I Write n clear
Write to TADRB|H "wme =
TAODRAIH Xn Match detection<
TAODRBIH X m Match detection Q@
Y
PP@® pin output T_ l L
) Becomes the level set at TATiZF v Returns to the
INTTCA interrupt reques yhen the time is stopped level set at TATFF
>
(Duty pulse)
< n (1 cvale) »

12-19 PPG

-
p~X

Oneshot (TAOCRTAMPPG=N 1")
- (TCAO )
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TACRTAS

¢T-merstan

TAOMOD<TATFF

Source clock

1
I
'
i

Counter 3 ) g !
1 !
Wiite to TRDRAIH | wite n
Write to TADRBIH (write m : |
TAODRAIH X n Maich detectond) % Maich detection ¢ ;
TAODRBIH K m Match detection O | | r Match detecion O Metch detection®) §
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
P E— - > >
: m ' : r ! H r !
: _ (Duty pulse) _ i (Dutypuise) _  (Duty pulse)
£ n (1 cycle) s s (1 cycle) -
Continuoug TAOCRTAMPPG=N 0")
Double buffeTAOMOD<TADBE=N 1")
12-20 PPG - (TCAO )

-
-
p~X
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1254
TCAO A
A TAOCR<TANC> X 3
A
TAOCR<TANC> "00" A TAOCR<TAS>
A TAOCR<TANC> . 4

(TAOCR<TAS> = "0") TAOCR<TANC> TAOCR <TAS> = "1"A
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13. (UART)
3 (UARTQ UART1 UART2) (SFR)
A
UARTXCR1 JUARTXCR2 [UARTXDR |UARTXSR |RDxBUF [TDXBUF
( ) ( ) ( ) ( ) ( ) ( )
UARTO UARTOCR1 UARTOCR2 UARTODR UARTOSR RDOBUF [TDOBUF
(0xO0AQ) (0X00A1) (0x00A2) (0x00A3) (0X00A4) (OXO0AS5)
UART1 UART1CR1 UART1CR2 UART1DR UART1SR RD1BUF TD1BUF
(OX00A6) (OX00A7) (OXO0AS8) (OX00A9) (OX00AA) (OXO0AB)
UART2 UART2CR1 UART2CR2 UART2DR UART2SR RD2BUF TD2BUF
(OXO0AC) (OXO0AD) (OXO0AE) (OX00AF) (0X00BO0) (0x00B1)
13-1 SFR
UARTO RXDO TXDO
UART1 RXD1 TXD1
UART?2 RXD2 TXD2
13-2
) Pagedh 247 / 350 )
A A A A
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13.1 UART

UARTx(x=0~2) PCKEN1 UARTx(x=0~2)

UARTXCR1 UARTXCR2

UARTX (baud) UARTXDRX=0~2) UART UARTXSR=0~2)
UARTO A UARTL,UART?2
UARTO control register 1 UARTO transmit data buffer
| UARTOCR1 || TooBUF | UARTO receive data buffer
|
2 1 ] :h: . - N T
§<—, g _;S.hrftl.'aglsterl .J
2 - 3 le Parity bit
2 | Shift register gl Stop bit
INTTXDO _ § ES
interTupt request =% 5 2 -
o a
g = A
s AA v
INTRXDO _ AT IrDA control|-—————— ] TXD0
interrupt request € I
| Baudrate = ——— |
I generator 3 |,
| A | R y
1 | =
i S = o' A<
PPGAD output A I z gl—<| Frequency
(TCAD output) ! B YL . | 8 ol divider
' ’—L‘ RT clock [ =g
! Counter Trar o start Cou@ i 274
! ‘ ' | LA ?2
1 I
fsysclk/ fick — Prescale | -UART clock ! ml UARTOCR2
. i UARTO status ~ UARTO control register 2
1 : register
1
! b Match ! ﬂ II
| Start bit detection |
| detection Comparator !
: Match detection !
1
UARTO baud rate register
13-1 UART ( UARTO )
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1 (PCKEN})
PCKEN1
(0x0179) 7 6 5 4 3 2 1 0
reserved UART2 UART1 UARTO TCA7 TCAG6 TCA5 TCA4
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0:
UART2 UART2
1
0:
UART1 UART1
1
0:
UARTO UARTO
1:
UARTO 1 (UARTOCR))
UARTOCR1
(0X00A0) 7 6 5 4 3 2 1 0
TXE RXE STOPBT EVEN PE IRDASEL BRG -
/ R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
0: 2
TXE
1
0: 2
RXE
1:
0:1
STOPBT
1: 2
0:
EVEN
1:
0:
PE
1:
0: UART
IRDASEL | TXD
1: IrDA
(fsysclk  HIRC/PLL/HXTAL) | (fsysclk LIRC/LXTAL)
BRG
0 | fsysclk 1 flelk 1
1 | TCAx 5

>
p~X
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10 fsysclié [HZ]A flclkA [Hz]
20 A TXE RXE 6 Ao A
3UEVEN PE BRG
40 BRG A RXE TXE
50 BRG TCAx ART A / (UARTODR+1)/ )(s)
TCAx A TCAX
60 UART STOPBA EVEM PEA IRDASEL BRG A UART 613
UARTXCR1I  UARTXCR?2 g
UARTO 2 (UARTOCR2
UARTOCR2
(0X00A1) 7 6 5 4 3 2 1 0
DV[1:0] RTSEL[2:0] RXDNCJ1:0] 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
110 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 (UARDDR +1)/( ) [s]
RXDN(1:0]
( ) 10: 2 x (UARTDR + 1) / ( ) [s]
11: 4 x (UARTODR + 1) / ( ) [s]
0:1
STOPBR
1.2
10 RTSEL 2 RT 6361 ¢
20 RXDNC A 628 g
30 STOPBR 2 A 1 ( )
40 UART RTSEA RXDNC STOPBR A UART 633
UARTXCR1 UARTXCR2 g
) Pagedb 250 / 350 )
A A A A

>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

UARTO (UARTODR)
UARTODR
(0X00A2) 7 6 5 4 3 2 1 0
UARTODR7 | UARTODR6 | UARTODR5 | UARTODR4 | UARTODR3 | UARTODR2 | UARTODR1 | UARTODRO
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
10 UARTMDR A UARTOCRI<RXE> UARTOCRI<TXE> "0" 6181 g
20 UARTOCRI<BRG> TCAD A UARTODR
UARTO (UARTOSR)
UARTOSR
(0X00A3) 7 6 5 4 3 2 1 0
PERR FERR OERR - RBSY RBFL TBSY TBFL
/ R R R R R R R
0 0 0 0 0 0 0 0
0:
PERR
1
0:
RFERR
1
0:
OERR
1
0:
RBSY
1
0:
RBFL
1
0:
TBSY
1
0:
TBFL
1
10 INTTXD1 A TBFL 0 Aio TDOBUF A TBFL 616
20 UARTOSR 4 606
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UARTO (RDOBUF)
RDOBUF
(0x00A4) 7 6 5 4 3 2 1 0
RDODR7 | RDODR6 | RDODR5 | RDODR4 | RDODR3 | RDODR2 | RDODR1 | RDODRO
/ R R R R R R R R
0 0 0 0 0 0 0 0
UARTO (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

>
p~X
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Conditions that allow the bit ti be changed
Bit to be changed Function UARTXCR1 UARTXSR UARTXCR1 UARTXSR
<TXE> <TBSY> <RXE> <TXE>
UARTXCR1<STOPBT> Transmit stop bit length Both of these bilf- -
UARTXCR1<EVEN> Parity selection Al of these bits are 006
UARTXCR1<PE> Parity addition
UARTXCR1<IRDASEL> | TXD pin output selection Bothof these bits [- [ -
UARTXCR1<BRG> Transfer base clock selection All of these bits are 506
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 ) ") 1 ( YA
8 UARTOCR1<PE>
UARTOCR1<EVEN> UARTOCR1<STOPBT>
13-2 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
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13.5

TXDO IrDA
"1 TXDO

UART output

IrDA output

13-3

>
p~X

(IrDA)
Start bit . Stop bit
DO D1 D2 ---- D7
| | | 1 |
| I | | I I e H i
R |
3/16
Bit width
( IRDA )
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13.6 (Baud Rate)
UART UARTOCR1<BRG> UARTODR UARTOCR2<RTSEL> = UARTMDR UARTOCR2
<RTSEL> A 6361
6

SeahehEu S— Operating frequency

rate[baud] 24MHz | 16MHz | 12MHz | 8MHz 4MHz 2MHz 1MHz
UARTXDR[7:0]  [0x0A 0x07 0X05 0x03 0x01 0x00 -

128000 RTSEL[2:0] 0y100 0y011 0y011 0yo11 0yo11 0y011 -
Error (+0.27%) |(+0.81%) |(+0.81%) |(+0.81%) |(+0.81%) [(+0.81%) |-
UARTXDR[7:0]  |ox0C 0x08 0x06 - - - -

115200 RTSEL[2:0] 0y000 0y011 0y010 - - - -
Error (+0.16%) |(-0.44%)  [(0.79%) |- - - -
UARTXDR[7:0]  [0x12 0x0C 0x09 0X06 - - -

76800 RTSEL[2:0] 0y001 0y000 0y011 0y010 - - -
Error (0.32%)  |(+0.16%) |(+0.81%) |(-0.79%) |- - -
UARTXDR[7:0] 0ox17 OxOF ox0oB 0ox07 0x03 0x01 0x00

62500 RTSELZ:0] 0y000 0y000 0y000 0y000 0y000 0y000 0y000
Error 0% 0% 0% 0% 0% 0% 0%
UARTXDR[7:0] 0x19 0Ox11 0x0C 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 RTSELZ:0] 0y000 0y100 0y000 0y000 0y000 0y010 -
Error (+0.16%) |(+0.04%) |(+0.16%) |(+0.16%) |(+0.16%) |(0.79%) |-
UARTXDR[7:0] 0x92 0x64 0x4D 0x30 0x19 0x0C 0x06

9600 RTSELZ: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] - - 0xC9 0x64 0x30 0x19
2400 RTSEL[2:0] - - Oy001 Oy001 Oy100 0y000
Error - - (+0.01%) [(+0.01%) (+0.04%)  [(+0.16%)
UARTXDR[7:0] - - - 0xC9 0x64 0x30
1200 RTSEL[2:0] - - - Oy001 Oy001 Oy100
Error - - - (+0.01%) [(+0.01%) |(+0.04%)
Basichaud e Operating frequency
rate[baud] sl 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%)
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13.6.1

Transfer frame

2 s I N N B B K
;
I

o | o _\Slar‘l/:( EthIx B|I1XB|12X B|l3XB|l4XB|15XB|ISX B.l?)’Slop 1

|
o | 1 _\smn'mo Bit1Y Bit2Y Bit3Y Bit4 Y Bit5 Y Bit6 X Bit 7 Slop1Slop2

1 0 _\ SIarlX Bit 0 X Bit 1 X Bit EX Bit 3)( Bit 4 X Bit 5)( Bit 5){ Bit ?}(Panly)"smp 1

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 RTcIocks Gerfeysclk baud rate
000 16 | 16 | 16 | 16 | 16 | 16 | 16| 16 | 16 | 16 | 16 | 16 1“”;“’,";6'1( T [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
on 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 1A6 RT
A RTx15.5 RTx16.5 (pseudo baud rate), RT
134
A fsysclk 16MHz, UARTOCR2<RTSEL> 6 0 0 0WARTODR 60xACO 13.4

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

76800(baud) (+0.16%)

Pageth 257 / 350
A

>
p~X
>
p-X




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

UARTXCR2<RTSEL>UARTXDR

UARTODR

38400 (baud) A

A

AUARTOCR2<RTSEL> =

(baud) (+0.16%)

135 X A fsysclk=16MHz
UARTOCR2<RTSEL> UARTODR A
UARTOCR2<RTSEL>

00006 A

38400 (baud).

13-6
135
38462

RTSEL UARTXDR
000 UARTXDR:%%:—UZ(% al
001 UARTXDR=FT§XSMAIK(%C’L) al
010 UARTXDR:% al
011 UARTXDR=FT§XSMAIK(%C’L) al
100 UARTXDR=1—;S%:—UZ(% al
13-4 UARTODR ( BRG FSYSCLK
RTSEL UARTODR Baud
000 UARTODR= 1;203080400000“)(2“2()1) a 1425 %{;—4 = 38462 baud (+0.16%)
001 UARTODR= 16156)(()%%(21%%((5;23@ a 1424 %HT? = 38788 baud (+1.01%)
010 UARTODR= %{%ﬁ% a 1426 %(S_Z} = 39506 baud (+2.88%)
011 UARTODR= 15156)(()%%(21%%(%;23@ a 1425 %HT? = 39702 baud (+3.39%)
100 UARTODR= 171?(03080400000(b(g|uz();|) a 1424 %ﬂ—q = 37647 baud (-1.96%)
13-5 UARTODR
U] ®.2.2 1
A UART ( U )
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8, UART

255]j 3000000/16 * 600

16bits,
UART1, TCA2 UART2)

13- 6)

UART

RTSEL ,

13.6.2 TCA UART
€)) :
System clock: 24MHz
TCAO
UARTO
(b)
I 600bpsNA 24MhzA UART
24Mhz/8=3Mhz, UARTODR
=312.5NA UARTODR OXFF
, TCAD PPG , TCA TAODRA
TCAD UARTO UART | TCA1l
(c)
1 24 MHz
TCAO( UARTO 6 MHz)
UARTO ( 600bps)
UUARTx TCAXx x A UARTO TCAO
1. TCAO UART
PCKENO_TCAO =1; //TCAO Enable
TAOMOD_TAM = 0x03; // 16 PPG
TAOCR_TATFF=1; /I " "
TAOCR_TAMPPG =0; // PPG
TAOMOD_TACK = 0x02; // fcgck/(2"2) = 24M/4 Hz = 6MHz
TAODRA = Ox25E; // PPG ( 2
TAODRB = Ox12F; // PPG 50% (TAODRA*50%)
2. UARTO ( 6 TCAO UARTO ) ,
):
UARTOCR1 BRG=1; // TCAO UARTO
UARTOCR2_RTSEL =1; // 2 13-6
1: TCAO UARTO , UARTODR
2:RTSEL TAxDRA A 13-6A  baudrate ,
baudrate
) Pagedh 259 / 350
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p>

RTSEL UARTXDR

000 baud = %

001 baud= 15 2% TAXBRA

010 baud= %

011 baud= %

100 baud= %

13-6 TAXDRA ( BRG  TCAX
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13.7

UART UARTO

RXDO pin \ Start Bit )( Bito X

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

—

RT clock

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

a) UARTCR2<RTSEL= is "000B"

RXDO pin \  StartBit A Bito )

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

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

b) UARTCR2<RTSEL= is "001B"

RXDO pin \  StartBit A Bito X i

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

RT clock

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

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

RXDO pin \  StartBit A Bito \( Bt

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

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

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

RXDO pin \  StartBit A Bito )C

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

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

e) UARTCR2<RTSEL= is "100B"
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

RT'|5'|4'|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
: P
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 UARTO ]
UARTOCR2<RXDNC> A 13-6 .
RXDNC Noise rejection time [s] Time of pulses to be regarded as signals
00 No noise rejection -
01 (UARTODR+1)/(Transfer base clock frequency) 2 x (UARTODR+1)/(Transfer base clock frequency)
10 2 x (UARTODR+1)/(Transfer base clock frequency) 4 x (UARTODR+1)/(Transfer base clock frequency)
i 4 x (UARTODR+1)/(Transfer base clock frequency) 8 x (UARTODR+1)/(Transfer base clock frequency)
13-6
U UARTO UARTOCRI<BRG>
151413121110 9 8 7 6 5 4 3 2 1 015141312110 9 8 7 6 5 4 3
RT clock
Noise
RXDO pin ” \ Start bit }( Bit 0
o
Internal received Noise is remaved Start bit o o < A Bit 0 ? 29
data
YYY
Shift register X Bit 0
. The received data is taken into
Afalling edge Rece iv!g I:n:mes the shift register
is detected .
because the start bitis 0
When the noise rejection
circuit is used
13-7
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13.9 /
UART / UARTO I
13.9.1
UARTOCR1<TXE>"1" UARTOSR<TBFL>  "0'A TDOBUF
TDOBUF UARTOSR<TBFL> ¢ 1A6 A
TXDO . ) ( UARTOCRI1<STBT> 1 2 ) (
) UARTOCR1<BRG>UARTOCR2<RTSEL>UARTODR ) A
UARTOSR<TBFL> 6 0A6 INTTXDO
10 TDOBUF A A
20 135 A TXDO UARTOCRI1<IRDASEL>
TDX
| RDASEL |I RDASEL
UARTOCRI1I<TXE> = 006
UARTOCRI<TXE> 616
TDOBUF
13-7 TXDO
13.9.2
UARTOCR1<RXE>"1" RXDO A
RDOBUF A . ¢! 2 ) ( )
(1 2 ) A 8 ) RDOBUF
UARTOSR<RBFL> 6 1A6 INTRXD1 X UARTOCR1<BRG>UARTOCR2<RTSEL>
UARTODR
A RDOBUF RDOBUF
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13.10
UART / UARTO j
13.10.1
RX0O pinnpu o €D/ C) £/ (0 G5 G ) e
——
UARTOSR<PERR>
b PERR is cleared to "0”
when RDOBUF
INTRXDO interrupt request ] is read after reading PERR="1".

Reading of UARTOSR

!
|
Reading of RDOBUF \+”

|
RDOBUF Xlndetermmatef#

Data reading

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

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

INTRXDO interrupt request

Reading of UARTOSR

)
|
Reading of RDOBUF \__,.ﬂ \.ﬂ

I
RDOBUF me-qa (:>
Data rtading Data reading
13-8
A UARTOSR<PERR> 616
INTRXDO
UARTOSR<PERR> 1A6 UARTOSR A UARTOSR<PERR> RDOBUF 00(d
RDOBUF )
UARTOSR UARTOSR<PERR> 6 146 RD1BUF A UARTOSR <PERR>
606 A UARTOSR<PERR> UARTOSR . RDOBUF 606
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13.10.2
Afalling edge is
detected
RXDO pin inpu tar (10 X1 X ez s e s Yt ) s /Stop
i L FERR is generated if "0" is received
Sampling ; in the sampling of the stop bit.
Start Bitd Bit1 Bit2 Bit3 Bitd4 Bitd Bité Bit7 Stop
UARTOSR<FERR> |

I FERR is cleared to "0r
] when RDOBUF

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

Reading of UARTOSR ! I

Reading of RDOBUF \~ﬂ
|

RDOBUF Xlndemrrninale ({)
v

Data reading

When the external baud rate is slower than the internally set baud rate

A falling edge is Afalling edge is
detected detected
RXDO pin input
Sampling
Start BitD Bitl B2 B3 Bitd Bits Bité Bit7 Stop Start Bit0 Bitl Bit2 Bit3 B4 Bit5
- P —— - O
UARTOSR<FERR=> FERR is generated if "0" is received

in the sampling of the stop bit.

4 FERR is cleared to ™07
] when RDOBUF

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

Reading of UARTOSR I
Reading of RDOBUF ' K.ﬂ
|
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
UARTOSR<FERR>6 1A6 UARTOSR A UARTOSR<FERR> RDOBUF 606
UARTOSR UARTOSR<FERR> 6 1A6 RDOBUF A UARTOSR <FERR>

606 A UARTOSR<FERR> UARTOSR . RDOBUF 606
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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 ) C (13-
11)
UARTOSR<OERR>0 1A6 UARTOSR A UARTOSR<OERR> RDOBUF 60¢q
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
) Pagedh 267 / 350 )
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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 /
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Da-t'_aA DaLaB
s Y
UARTOSR<RBFL= : 7 |
' " T RBFLis 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> 616
UARTOSR<RBFL>% 1A6 UARTOSR 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=>

| h i 4 RBFL is cleared to "0" when
ROOBUF is read after
" reading REFL="1".

INTRXDO interrupt request H

Reading of UARTOSR

)

Reading of RDOBUF

4

RDOBUF X Data :{L X paas fL
Readin: of data A Readint of data B
13-13
13.10.5
TDOBUF ( UARTOSR <TBFL>"0"YA UARTOSR <TBSY> 606
TDOBUF A UARTOSR <TBSY> 616 INTTXDO

UARTOCR1<TXE=> Data A Data B

TXDO pin input \start{ B0 } 6in1 Y sz Y Bis X miea { ms ) s Y g7 f svop start {0 B { Y gite Y 7 Y stop

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 270 / 350 )
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13.10.6
TDOBUF ) TDOBUF
"o INTTXDO
TDOBUF UARTOSR <TBFL> 016

A UARTOSR <TBFL>

UARTOCR1<TXE> 4 Data A

Data B
A,

TXDO pin input

il

m Bit7 [ Stop

UARTOSR<TBFL> [ |
P | ;
UARTOSR<TBSY> B
INTTXDO interrupt I ﬂ
request
Writing of TDOBUF I I
Wiriting of Writing of
data A data B
13-15
) Pagedb 271 / 350 )
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13.11
13-16  UARTO

b
>
-

U INTRXDO A

( Receiving process )

| Read UARTOSR |

| ReadroosuF |

UARTOSR<RBFL:

Error handling

Data processing |

(Received data is valid)

ARTOSR<OERR> !
Overrun error

” |

Error handling |

( END )

When no receive interrupt is used

13-16

>
>

Pageth272 / 350
A A

13-8 13-9

¢
>

RDOBUF

>

UARTOSR RDOBUF

INTRXDO interrupt
subroutine
| Read UARTOSR |

| ReagrooBUF |

Data processing |

' - ) Error handling |
(Received data is valid)

ARTOSR<OERR= !
Overrun error
0

| Error handling |

( RETI )

When a receive interrupt is used

p-X
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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
) Pageh 273 / 350 )
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14. (SBI)/12C
(SBI) 12C
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 A
12C : .
12C , 0
1.
2.10
3.SDA SCL
) Pageh 274 / 350
5 A A A
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(a) Addressing format

bits —»|1|€ 1to8bits »|1}€ 1to8bits >»|1]

S

le— s
T

Slave address

RIA
| /|C Data
WK

A
c
K

Data

A
C|P
K

le—— 1

»la
gl I

(b) Addressing format (with restart)

1 or more 4)|

S

l«— s
T

Slave address

R[A
| /|C Data
VWK

A
c|sS
K

bits —»|1|€ 1to8bits »|1| |€— 8hbits
T

Slave address

|
RIA

|/ |C
WK

1] 1to8bits >»|1]
T

Data

A
C|P
K

|<— 1 —>|-(—1ormore—>| |<— 1

S

P

14.1.2

>

__ Start condition
R/W : Direction bit
ACK : Acknowledge bit
: Stop condition

14-212C

(a) Free data format

|«— 8bits —>»|1}€« 1108 bits »|1}& 110 8bits 1]

—>|<— 1 or more —){

TTTTTTT
A A A
S| Slave Address |G Data C Data C|P
K K K
]-( 1 )+< 1 or more 4>|
S _ : Start condition
RMW : Direction bit
ACK : Acknowledge bit
P : Stop condition
14-3
) Pagedh 275 / 350
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14.2

» INTSBO Interrupt Request

:I scu =]
et
N I:.H'I‘-:I;Irf —~— =]
= Transfer §
I:E_H'ltl'f_:‘{
Circui -
1 <I,:| 2
o4 4 =
1 ' | ¢
Software L ‘:"’ldi ) Shin " Data £
t trol circuit N . .
frcsed CHGLIT | JOONI register eontrl rr— S04 ]
z / - J cireuit |~ oneaner |6
g
- 5 E
= '.E . w| w| £ &
i & 2| ¢| 8| 2 3| 2 ] g
seiocR2 | | sBIOCR1 izcoar | | seiooer | | seisr2 |
14-4 0 (SBI0)
1 SA: (Addressed as slave)

2 ALS: Always selected.

Pageth 276 / 350
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14.3

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

12C0

PCKEN2
(0x017A)

SBIOCR1
(0x00B8)

SBIOCR2
(0x00B9)

SBIOSR
(OX00BA)

12C

I2COAR
(OX00BB)

SBIODBR
(0x00BC)

>
p~X
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2(PCKEN3
(g)%ﬁ?f) 7 6 5 4 3 2 1 0
reserved | reserved SIOL SIQ0 reserved | reserved | reserved ! 12C0
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
sioL siol gf
e SIoD gf
12C0 12C0 (1)5
10 PCKENZ/bit1] 616
20 /12COEN 606,
I2C0EN 616,
) Pagedh 278 / 350 )
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0 1(SBDCR)])
SBDCR1
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 6 0: 6 6
1 6 6
trien(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
(SCL 011 23 26 490KHz
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 ,SBICR2 SBOCR2<SBIM> bit, SBOCRI1, I2QAR , SEISR .
40 ( ) ,SBIOCRZ2 SBIOCR2<SBIM> bit, SBIOCRI1, I2COAR ,SBIODBR
50 fsysclk 4MHz, SCK 60006, 6ODAS,
0 2 (SBDCR2)
SBDCR2
7 6 5 4 3 2 1 0
(0x00B9)
MST TRX BB PIN SBIM - SWRST[1:0]
/ W W W W W R W W
0 0 0 1 0 0 0 0
0:
MST /
1
0:
TRX /
1
0: ( MST TRX PIN 6106)
BB / 1: ( MST TRX PIN 616)
0:-
PIN (
1
0:
SBIM
1
SWRST[1:0] 6106, 60AO6
10  SBICR2<SBIM> 6 0 4 SBOCR2<SBIM> SBOCRZ2 SBOCRZ2
SBOCR2<SBIM> 6 10
20 SBOCR2<SWRST> bit
30
40 SBOCR2 6 - -6 N
50 ,SBOCR2 SBOCR2<SBIM> bit, SBOCRI, I2QAR , SRISR2 .
60 0 ( ) ,SBOCRZ2 SBOCR2<SBIM> bit,  SBOCRI,
I2C0AR ,SHIDBR
70 SBOCR2 [2] 0
) Pagedb 280 / 350 )
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0 SBDSR)
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 1 0 *
0:
MST /
1:
0:
TRX /
1:
0:
BB
1:
0:
PIN
1:
AL 0: -
1:
AAS 0:-
1: 6 "
0: -
ADO 0 o]
1: 0 (o]
0: 606
LRB /
1: 616
10 SBICR2<SBIM> 6 0 ¢ SBOSR
20 , SBOCR2 SBOCR2<SBIM> bitt SBOCRI, [2QAR , SBISRZ2
,SBOCR2 SBOCR2<SBIM> bitt  SBOCRI I2C0AR ,SROSR2 .
30 , ( ) , SBOCR2 SBOCR2<SBIM> bit,  SBOCRI,
I2C0AR, SBIDBR
I2C 0 (I2C0AR)
) Pagedh 281 / 350 )
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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
1UI2COAR<SA> "0x00". [2C0AR<SA>  "0x00"  12C ("0x01")
20
30 , SBOCR2 SBOCR2<SBIM> bit, SBOCRI, I2QAR  SBOSRZ2
40 ( ) ., SBOCR?2 SBOCR2<SBIM> bit,  SBOCRI1, I2QAR,
SBODBR
0 (SBDDBR)
SBODBR
7 6 5 4 3 2 1 0
(0x00BC)
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)
2USBIDBR SBODBR. 6 - -0
30
40 0 0 x 0 0 &BODBR, SBOCR2<PIN> 6 1 6. 0x00 , .
50 ( ) , SBOCR2 SBOCR2<SBIM> SBOCRI,
I2COAR ,SRIDBR
14.4
) Pagedh 282 / 350
5 A A A
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14.1.1
2(PCKEN2), ,
PCKEN2<I2CEN> 606, ,
PCKEN2< I20EN > 616,
, PCKEN2< [2GEN > 606, .
, ( ) PCKEN2< I20EN > 616
, PCKEN2< I20EN > 606,
14.1.2
,SBOCR1<NOACK>
SBICCR1<NOACK> 606,
SBOCR1<NOACK> 616.
, SBOCR1<NOACK>
U , SBICCRI<NOACK> 0 0 6 SBOCRI<NOACK> 616
) Pagech 283 / 350 )
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14.1.3
1

SBIICR1<BC>

SBDCR1<ACK>

14431

SBOCR1<ACK>

SBOCR1<ACK>

-

600,

SBOCR1<ACK> 061 6

SBOCR1<BC> SBI@CR1<ACK>

610,

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

-

SEBIOCR1<BC>="011",
SBIOCR1<ACK>="1"

.

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

INTSBIO interrupt

request

1

|

14-5

>
p~X

SBDCR1<BC>SBDCR1<ACK>(  SBIO

SBDCR1<BC> SBDCR1<ACK> 14-1

Pageh284 / 350
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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 SBDCR1<BC>SBDCR1<ACK>
A BC 60Q06
A 8 ) A BC
U SBICRI<ACK> SBOCRI1<ACK>
15.4.32
A , A SDAO
(@
A A SDAD
A SDAD A
(b)
I2COAR<SA> , A SDAD
A
A A A SDAD
A SDAD SCI0 SDAD
0
) Pagedh 285 / 350 )
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>

Mode Pin Condition Transmitter Receiver
Add the clocks for an acknowl- | Add the clocks for an acknowl-
SCLO - ; i
edge signal. edge signal
Master
SDAO Release the pin to receive an | Output the low level as an ac-
- acknowledge signal knowledge signal to the pin
Count the clocks for an ac- Count the clocks for an ac-
SCLO - - X
knowledge signal knowledge signal
When the slave address
match is detected or a QOutput the low level as an ac-
sl "GENERAL CALL" is re- - knowledge signal to the pin
ave B
ceived
SDAOD
During transfer after the
slave address match is Release the pin to receive an | Output the low level as an ac-
detected or a "GENERAL | acknowledge signal knowledge signal to the pin
CALL" is received
14-2 SCLO SDAD
) Pagedh 286 / 350 )
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1444
144.4.1
SBIR1<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
T Low 1itscl !
SCL output I
fecl=1/tHIGH + tLow)
14-6 SCL
U SBIR1<SCK> tricr ScL
, thich [S],
,SBOR2<PIN> 616 ,SCL , tLow [s]
, SBOCRL<SCK> 3/fsysclk[s]
5/fsysclk[s]
—— fyzy —h-r' 3 b ow » '

SCL input |
tHigH = 3/ fsysclk
tLow = 5/ fsysclk

14-7 SCL
) Pagedh 287 / 350
5 A A A
A

>

thicH [S]
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NameU SQ7515

VersionU V 1.0

14.4.4.2
12C

SCL pin (Master 1)

SCL pin (Master 2)

SCL (Bus)
1 a
1 b

>
p~X

A 10 A A A clock
A A
2 A
1 I 1
1 1 :
Wait ) Count start
B
Count reset | / ) ( Count reset
I
o\ ‘?
i A
1 : 1
a b C
14-8
SCL ,SCL , 2
SCL
, SCL 2 SCL ,
2 cC , SCL ,
) , SCL
Pagech 288 / 350 )
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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
, ) 6 1 6 0CREBITRX>
60606, 606 , ,SBOCR2<TRX> 616. ,
, SBOCR2<TRX> 606. 143 SBOCR2<TRX>
, SBOCR2<TRX>,
U SBOCRI<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 SBDCR1<TRX>
. SBOCR2<TRX>
) Pagedh 289 / 350 )
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No.U TDD01-S7515-CN
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14.4.7 /

SBOSR2<BB> 6 0 6 ,
SBDCR2<TRX>, SBTR2<BB>

SBOCR1<ACK> 616

SBODBR

SBOCR2<PIN> 61, . 0

; SBDCR2 <MST>,

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 )

SBI@CCR2<BB> 6 1 6 , SBDCR2<MST>, SBCR2<TRX> SBDCR2<PIN>

606,
, SCL , SCL )
r——— L
SCLO pin | ' !
L
SDAO pin \ E [
Stop_ c_o;dition
14-10 ( SBIO )
SBIGR2<BB> . (
616; ( ), SBOSR2<BB> 606
) Pagedb290 / 350
3 A A A
A

>

0 1 6 SBOCR2<BB>

), SBOSR2<BB>
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No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

14.4.8

(INTSBO),

SBODBR,

SBDCR2<PIN>

SCLO pin 1

INTSBIO interrupt request

, SBOCR1<BC> SBDCR1<ACK> ,

, (INTSBIQ
I2COAR<SA> , SBDCR1<NOACK> 606
SBOCR1<NOACK> 6 0 6
, SBICR2<PIN> 6 0 6 SBDCR2<PIN> "0 , SCI0
SBDCR2<PIN> 6 1 6SBOCR2<PIN> 6 1 6SBD tLow,
6 1 6 SBOCR2<PIN> 6006
tLo

SCLO pin is pulled
to low when

2 3 | 7 | | 8 | 9 | SBIOCR2<PIN>is "0"|

W
l—
s

(

)

SBIOCR2<PIN>

14.4.9
SBDCR2<SBIM>

SBOCR2<SBIM>

SBOCR2<SBIM>

61

61

— Y

]

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

14-11 SBDCR2<PIN> SCI0

606

7

o,

, 6 1 6SBDCR2<SBIM>

U SBOCR2<SBIM>6 0 G ,

>
p~X

, SBOCR2<SBIM> 6 0 6

SBOCR2<SBIM> SBOCRZ2

Pageth291 / 350
A A

SBOCRZ2

, 0106 SBOCR2<SBIM>
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NameU SQ7515
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14.4.10
SBDOCR2<SWRST> "10" "01",
) , SBDCR2<SBIM> SBOCR2
SBDOCR1,I2OAR<SA>, SBDSR2
14.4.11
SDA 12C
, 1 616
606, SDA , SDA 2 SCL b ,
, 2 , 1 1 0 6
SDA SCL ,
: -
SCL (Bus)

SDA pin (Master 1)

'

\/

The SDA pin becomes "1" after losing arbitration.

SDA pin (Master 2)

\/ U

-

SDA (Bus)

SDA SCL
SBOSR2<AL> 61 6
SBOSR2<AL> 6
SBOSR2<AL>
, SBICR2<PIN>

SBDDBR,

pt
p~X

/0 [/

[/ R RS DU | U U S

[ NI N

14-12

) SDA

1 6 ,0CREBIST> SBDCR2<TRX> 606
é 1 é y N
6 0 6SCL
SBODBR , SBIICR2, SBOSR2<AL>
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" SCL pin
\
Y IS 77.) GELY GEL GIEY LY Gy GILY, G D7AXDEAXDEA

(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 )
14.412
) ) I2COAR<SA>
SBDCR1<NOACK> 606, 12C (I2C0AR<ALS>="0") , SBOSR2<AAS> 06 1 06

SBDCR1<NOACK> 6 1 6 ,

[2COAR<SA> , SBOSR2<AAS> 006
(I2COAR<ALS>= "1") ,SBOSR2<AAS>
616. SBODBR SBODBR , SBOSR2<AAS> 6006

- |
.
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 )

Pageth 293 / 350
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14.4.13
SBOCR1<NOACK> 6 0 6 ( , 8 6006) . ,

SBOSR2<AD0> 6 1 6

SBOCR1<NOACK> 616,
SBOSR2<ADO0> 606

, SBOSR2<ADO 606

seew TP FLALFL UL [
SDA (Bus) “-i-_\ i / ____%fﬁ_
I_t [

v
Start condition GENERAL CALL Stop condition

SDAO pin \ /

Output of an acknowledge signal

SBIOSR2<ADO> | L

INTSBIO Interrupt request H

14-15 ( SBIO )

14.4.14

SDA SBDSR2<LRB>, SCL i
: : SBDSR2<LRB>,

SCL 1 2 3 4 5 6 7 8 9

Acknowledgment

SBIOSR2<LRB> X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO XAcknowIedgment

14-16 ( SBIO )

Pageth294 / 350
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14.4.15
12C ,  I2COAR<ALS> 6 0 6, I2COAR<SA>

, [2COAR<ALS> 6 1 6 . ,

14.5 12C

145.1
PCKEN2<I20EN> 616

, SBDOCR2<SBIM>6 1 6 ,

SBOCR1<ACK> 6 1 6 OCREDACK> "0" ,SBICR1<BC>  "000", ,
, 8 . SBDCRI<SCK> tucn tiow

I2COAR<SA> , [2C0AR<ALS> 0606, I12C

,  SBDCR2<MST>, SBCR2<TRX> SBOCR2<BB> 6 0 6 PCR3€IN> ¢ 1 6 SBOCR2<SWRST>

600606,
10
145.2
(SBDSR2<BB>="0Q")
SBDOCR1<ACK> 6 1 6 , SBODBR

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

SBODBR . SBD tHIGH.

y SCL , SBDCR2<PIN> 6Q6 SBOCR2<PIN>
606 0SCL . , , SBOCR2<TRX>
10 , SBODBR . SBODBR, .

20 98.0us ( Izc ), 237us( l2C
) . 98.0us 23.7 us SBOCR2<MST>,
SBOCR2<TRX>, SBTR2<BB> SBOCR2<PIN>, SBODBR
) Page 295 / 350 )
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SCLO pin

1
1
o

R i
- 1
! 1
1
I_

SDAOQ pin

N S A W

-——r
, ! 1| 2 3 |4 |5 |6| |7| |8| 9|

A r

v !
L j! oot
Acknowledgem

Cou
Start condition

Vs
Slave address + Direction bit

ent signal from
a slave

SBIOCR1<PIN>

Interrupt request
signal

SBIOCR2<TRX>

14-17 (

14.5.3

1453.1
SBDSR2<TRX>

SBOSR2<MST>,

SBOSR2<MST>6 16 ( )

(@ SBOSR2<TRX>6 1 6 ( )
SBOSR2<LRB>. SBOSR2<LRB>6 1 6 ,

),

SBDSR2<LRB>6 0 6 ,

SBOCR1<ACK> 616,

, SBOCR2<PIN> 616,

SBDDBR

SCI0

] SDAD

>
p~X

. SBOCR2<PIN>
SBOSR2<LRB>

Pageth 296 / 350
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SBIO

6 0 6SCI0

L

I
L
3

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

)
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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"

(b) SBIBR2<TRX>6 0 6 ( )

8 SBDCR1<BC>. SBDCR1< ACK> 616 SBODBR
( : )
, (0x00) SBODBR, , SBOCR2<PIN> 6 1 6 .
SCI0 , 1 , ,  SDAD
606
SBOCR2<PIN> 6 0 6 . 1
, SBODBR SBDCR2<PIN> 061
Read SBIODER
Wirite to SBIODBR
SCLO pin T| 1 2 3 4 5 5 7 8 9
YvY
SDAQ pin / D7 ‘}j D6 - D5 D4 D3 D2 ::_' D1 \ \ New D?‘:-

Acknowledge signal
to the transmitter

SBIOCR2<PIN> | |

INTSBIO Interrupt
request

14-19 SBIOCR1<BC>="000" SBIOCR1<ACK>="1"

Pageh297 / 350
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1.

2. SBI@CR1<ACK> 606 SBDCR1<BC> 6 00 0 6

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

, SBOCR2<PIN> 61 6,

1.

2. SBDCR1<ACK> 606, 60 GIRI<BC>60016

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

SBICR1<PIN> 616, 1

, , SDA

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

SDAO pin

Negative
acknowledge signal
to the transmitter

SBIOCR<PIN> |_l | |
t

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

EL
:

1

.
O
~
:

i
D
&4
:

:
-2,
:
Fi
H

-
H

:
B
:
3
H

:
&
:

.

H

]
21
:

:

.
H

:
O
=
:
Q.
(=
-
h ]

H

:

(|

S T |

WTSB0 et ] I I
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 )
) Pagedh 298 / 350 )
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14532 SBOSR2<MST>6 0 6 ( )

: (INTSBI

- , [2COAR<SA> SBOCR1<NOACK> 6 0 ¢
- , , SBDCR1<NOACK> 606

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 SBDCR2<PIN>
, SBOCR2<PIN> 606,SCI0 . SBODBR
SBOCR2<PIN> 616, tiow SCLx
SBOSR2<AL>, SBER2<TRX>, SBR2<AAS> SHOSR2<ADO0>, 14-5 ,
) Pagedh 299 / 350 )
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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 12C0AR<SA> 6 0 x 00 "I2C, "Ox01" ,

, SBOCR2<TRX> 010.

14.5.4

i

[12C0AR<SA> o0 0x00".

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

606

SBOCR2<BB> SBDCR2<PIN>

SCL

>

p~X

tHiGH

SCL ,

Pagech 300 / 350
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SBIOCR2<TRX>="1"
SBIOCR2<BB>="0"

SBIOCRZ2<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
1 [ o | /_
T >
SCLO pin : :
I 1
Lot L 5o
I o T
SCL (Bus) ! : X :
i )
! 1
SDAO pin ' ! '
\ A
i
SBIOCR2<PIN> | ‘)
SBI0OSR2<BB> |
14-21 ( SBIO )
14.55
SBOCR2<MST>, SBCR2<TRX>, SBOCR2<BB> 606, SBOCR2<PIN> 6 1 8DA0
SCI0
SBOSR2<BB> 60, SCI0
SBOSR2<LRB> 616, SCL
) , al4.5.2
) , 12C
4.7us , 12C , 0.6us
U ,
,SBIGR2<RB> 6 1 0, SCL . SCL
) Pagedb301 / 350 )
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SBIOCR2<MST>="0" SBIOCR2<MST>="1"
SBIOCR2<TRX>="0" } SBIOCR2<TRX=>="1" }
SBIOCR2<BB>="0" SBIOCR2<BB>="1"

SBIOCR2<PIN=>="1" SBIOCR2<PIN>="1"

4.7 us min. in the normal mode or

0.6 us min. in the fast mode :‘ f Start condition
1

SBIOSR2<BB>

SCL (Bus) —| ’_| i /
SCLO pin —| D_‘ i |\ i ) u_
SDAO pin \ / ;
\ :
SBIOSR2<LRB=> \ i

SBIOCR2<PIN=>
I
I
I

14-22 ( SBIO )
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14.6 AC
AC ( ) fsysclk ,
Min. Max. Min. Max. kHz
SCL 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 ( )
thiGH 3/ fsysclk - 3/ fsysclk - us
tsu;sta - - us
) (hold tHp;pAT 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
tBur - - us
SBOCR2<PIN> 6 0 6
61 A SCL tsusscL n / fsysclk - n / fsysclk - us
14-6 AC ( )
) Pagecb303 / 350 )
5 A A A A
A
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(No.1)

14-23

tsu:scL

SCL

SBICR2<PIN=

(No.2)

14-24
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15 (SIO)

8 A 2 Slo
2(PCKEN2) (SIOXCR) (SIOXSR) (SIOXBUF)
slo 2 S00 A slo1

po

15.1

/ Internal bus /

é(\§ | | B INTSIC
> INTSICO
<7 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

Internal clock - .
Control circuit <—D Sl pin
MSB/LSB i L

1 selecton I | Shift register on receiver

\ X \ , , X SIOBUF
;D SCK pin
/ Internal bus ¥
15-1
Vo . Ao A ® 10g
) Pagedb 305 / 350 )
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15.2
0x017A PCKEN2 2
0x00DO0 SIO0CR1 0 1
0x00D1 SIO0CR2 0 2
0x00D2 SIO0SR 0
0x00D3 SIO0BUF 0
0x00D4 SIO1CR1 1 1
0x00D5 SIO1CR2 1 2
0x00D6 SIO1SR 1
0x00D7 SIO1BUF 1
2(PCKEN3
PCKEN2
(0X017A) 7 6 5 4 3 2 1 0
reserved | reserved SioL SIQ0 reserved | reserved | Reserved ! 12CO0
/ 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 PCKENZ/bit1] 616
sIoL sioL gf
SI0 SIo0 gf
12C0 12C0 (1)f
) Pagedb 306 / 350 )
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0 1(SICOCR1)
SIOOCR1
7 6 5 4 3 2 1 0
(0x00D0)
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/ LXTAL
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 -
1100 fsysclk /2 fsysclk/2
1110
0:LSB  ( Obit )
SIODIR (MSB/LSB)
1:MSB  ( 7hit )
0:
SIoS / ( )
1:
00U ( )
01U 8
SIOM[1:0]
100 8
1108
1: Bysclk (Hz)
2:  SIOoS 019, SIOEDG, SIOCKS SIODIR SIOSR<SIOF>06 0 6 .SIO6 06 0 ¢ 014
SIOEDG,SIOCKS SIODIR )
3: SIOS 019, 000o0, SIOM SIOF 606 ( SIOM 0016110
). ,
4: SIOM 6006( ) SIOS 61dASIO 606
5: Slo ( ) A SIOCKS 611006 SIOCKS ASIO SIO
( ) A S/ OCKS A6 11 0s0 SIOCKS.
6: A ( ) A sIoM 600 6SI0 Slos 606,
SIOEDG,SIOCKS SIODIR
) Pagedb 307 / 350 )
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0 2(SIO0CR2)
SIOOCR2
7 6 5 4 3 2 1 0
(Ox00D1)
reserved reserved SICEN
/ R R/W R/W
0 0 0
ouU
SICEN SIO
1U
0 (SICOSR)
SIOGSR
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 SIOSR 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
0:
UERR UERR
1:
0:
TBFL TBFL
1:
) Pagecb308 / 350 )
5 A A A A
A

>




iMQ Technology Inc.

No.U TDD01-S7515-CN

NameU SQ7515

VersionU V 1.0

0 (SICDBUF
SIOBBUF
7 6 5 4 3 0
(0x00D3)
SIO0BUF[7:0]
/ R R
0 0 0 0 0 0
0 (SICOBUF
SIOBUF
7 6 5 4 3 0
(0x00D3)
SIO0BUF[7:0]
/ w w W W W W
1 1 1 1 1 1
:SIO0BUF A / . SIOXBUF SICOBUF
A SIQBUF Q SIOXBUF A
15.3
(PCKEN2A A
PCKEN2SIC0> 0A 0
PCKEN2SI0> 1A
A PCKEN28I00> 6 A6 A
PCKEN2SI0> 1(
A PCKEN28I00> 6 A6
) Pagedb 309 / 350 )
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15.4
154.1
SIOCR1<SIODIR> MSB LSB SIAOCR2<SIODIR> 60AA
LSB A
SICOCR1<SIODIR> 6 1 A MSB A
1542
SICOCR1<SIOCK> Master mode u fsysclk/2Z Slave mode Y
AMHzA
SICOCR1<SIOCKS> 6 0 0 0061 1A0 6 A SCLK
SCLK
SICOCR1<SIOCKS> 6 1 1A1 6 A SCLK
15.4.3
SO0CR Serial clock Hz] fsysclk=BMHz fsysclk=16MHz flclk=32.768kHz
<SIOCKS>| fsysclk: fsysclk: 1-bit time Baud rate 1-bit time Baud rate 1-bit time Baud rate
HIRC/PLL/HXTAL | LIRC/LXTAL (us) (bps) (us) (bps) (us) (bps)
000 fsysclk/2® 64 15.6k 32 31.3k - -
001 fsysclk/28 8 125k 250k
010 fsysclk/i25 4 250k 2 500k
011 fsysclk2* 2 500k 1M
100 fsysclk/2® 1 1M 0.5 2M
101 fsysclk/22 - 0.5 2M 0.25 4M -
110 fsysclki2 fsysclk2 0.25 4M 0.13 8M 61 16.4k
15-1 (BAuUD)
) Pagecb310 / 350 )
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1543

SIQOCR1<SIOEDG>

SIOXCR<SIOEDG= Data transmission Data reception
Falling edge Rising edge
Rising edge Falling edge
15-2
SICOCR1<SIOEDG> 0A A
SICOCR1<SIOEDG> 1A A

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
SIOOCR1<SIOEDG> ="0"
LK pin _
L SR ¢ K JREE SRR SREN AREN AN
0 pin XanXmeXMXEXmXW
g pin %Xéx XmeX%X%Xm
SIOCR1<SIOEDG> ="1"
15-2
8 1 4/fsysclk
] Pagech311 / 350 ]
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155
155.18
SIOOCR1<SIOM> 60A6 8
155.1.1
A SIOOCR1<SIOEDG> A SICOCR1<SIODIR> A
SICDCR1<SIOCKS> ) A SIOOCR1<SIOCKS>
A SICDCR1<SIOCKS>6 1116
SIOOCR1<SIOM> 01A 8

SICOBUF, SIOOCR1<SIOS> 6 146

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

(SIOCSR<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> 616 INTSIQD
8 A SICOSR<SEF> 606
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155.1.3 (shift)
A SIOxBUF
SIOXSR<TBFL> 0}

SIOXBURA A SIOXSR<TBFL> 616
SIOXBURA X SIOXBUF A SIOXSR<TBFL>
606
15.5.1.4
A SICOSR<TBFL>
@ SIOOSR<TBFL>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 X A

SCLK A A SICOSR<UERR>

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

(©) SIOCOSR<TBFL>6 1 6
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SIO0CR<SIOS>

SIO0CR<SIOM>

A SIOSR<TBFL> 6 Q 6 SICOBUF

SIOSR<SEF> 616 INTSIQ®

155.1.5
SICOCR1<SIOS> 6 0 6 SIOOSR<SEF>6 0 6 A
INTSIOD SIOOSR<SEF>6 1A6 A
A SIOOSR<SIOF, SEF TBFL> 6 A6 SIco
SR
A SICOCR<SIOM> 60A6 SIOOCR<SIOM> 6 0A 6
SIOOCR<SIOS> SICSR 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
Uy

, y
PR DR
——

U

Data B

JEpERRREREREpY

Data C

r

(R

An interrupt is generated
after transmission in
case of reserved stop

it7,

T

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

i

-—

Uy Uy
1

|
Xc
ﬁ

Writing data C

XA

1

Writing data A Wiriting data B

KB

15-3 8 (
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