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BF7412AMXX-XJLX SPEC V1.3

EEPROM, 12bit-ADC TK MCU

1.BF7412AMXX-XJLX MCU General Description

1.1. Features

Core: 1T 8051
Operating frequencyMHz, 3MHz, 2MHz, 1MHz
Clockerror. 1% @ -20€C ~65€C , 5V

3% @-40C ~105¢€, 5V
Memory
FLASH: 16K bytes
EEPROM:256 bytes
SRAM: 256bytes(data)$b12bytes(xdata)
Clock source, reset
Internal lowspeed clock LIRC: 3Hz
Clock error:20% @25€C, 5V

835% @-40C ~105€C, 5V
Internal highspeed RC oscillator: 1MHz
External crystal oscillator: 32768Hz
7 reses, including lrown-out reset, browsoutreset
2.8V/3.3V/3.7V/4.2V optional
Low voltage detectian3.0V/3.3V/3.6V/3.9V/4.2V
optional
10
PBO~PB7 builin pull-up/pulkdown resistor 28k,
other 10 builtin pull-up resistor 4.7k
High current sink port (PBO~PB7)
Support device peripheral function multiplexing
All 10 ports support externahterrupt function

INTO~2 (risingedge, fallingedge, daledge), INT3

shared interrupt source (risiagige, fallingedge)
Communication Module

2*UART communication, support IO mapping
IIC slave mode, support 100/408z
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Operating Voltage: 27 V~ 5.5V

Operating Temperature: -40 € ~ 105 €
Enhanced industrial grade, in line with JESD
industrial grade reliability certification standards
16-bit PWM

PWMO supports multiple groups up to 4 channels,

thesame frequency, different duty cycle output
PWM1/2 supportl channel output anthapping
12-bit High-speedADC

Up to26 analog input channels

Interrupt

Two-level interrupt priority capablity

ADC, CSD INT0/1/2/3 LVDT, Timer0~2, WDT,
UARTO/1, IIC interrupt

Timer

2 16bit Timer0/1, 1 32bit Timer2

Timer2clock source is internal lowpeed clock
LIRC 32k or XTAL 32768Hz

Watchdog timer, overflow time 18ms to 2.304s
Low power mode

Idle mode and sleep mode

Deep sleep, power consumptivge A @5 V
CTK

The key sensitivity is set independently
Capacitivekeys can be reused as GPIO
Two-wire programming, singlewire debugging
simulation interface

Package
SOP1650P20/SOP28SSOP20/TSSOP28
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1.2.0verview

TheBF7412AMXX-XJLX uses the high speed 8051 core with 1T instruction cycle, compared
to the standard 8051 (12T) instruction cycle, has the quicker running speed, compatibility standard
8051 instruction.

TheBF7412AMXX-XJLX includes a watchdog, key detection, IIC, UART, lesltage
detection, power down reset; & PWM, TimerO, Timerl, Timer2, 1Bit successive
approximation ADC, low power mode.

TheBF7412AMXX-XJLX integrated capacitance channels, which can be used to detect
proximity sensing or touch, its buith MCU, can be flexible configurated, through the
configuration can be implemented keys, rollers, sliders and other applications. A key can be run
independently, and each key can be adjusted by corresponding special function registers to adjust
the sensitivity.
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1.3.System Architecture

—
LT

‘ Flash

BG ‘ ‘ 1T 8051 core ‘ ‘ WatchDog

Port A Configuration | /Os

Internal SRAM

‘ External SRAM Port B Configuration | /Os

‘ EEPROM Port C Configuration | /Os
Timero Port D Configuration | /Os —
Timer 1
Timer 2

UARTO
UART1

TTTTT

External interrupt

nc

PWM O (16bits )
PWM 1 (16bits)
PWM 2 (16bits )

‘ ADC 12bits

—‘ CcsD

POR

SWE %ﬁ

LVDT ‘

‘ BOR

‘ RC1M

Timer 2

System Architecte
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| do[Fime]
s8051 core irom_bus| Flash Analog
ash CLK io control
(16K 8bltS) Signals
GPIO - > 10 pad
$8051 CPU RST LIRC
Extram
512 8bits ) WDT
Gizeb) | o | wor | .y
2 INT
i ° PLL
. iram_bug ram £ PWM ‘clk/rsL
int_sfr_bus <#> (256*8bits) ] « > oon
\
:
H ][ sfr_bus - csdadc BOR(LVDT)
SFR ~ control
| Timer0/1 | | Interrupt unit | > ADC :signals= CSD_ADC
sfr_bus
Ic
UART
Digtal

System bus frame diagram
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1.4.Clock Diagram

PLL R F_sys clk CPU
e > 2/ 4/6/12
+12
> TimeiO/ 1
- ADC
> 1c <« ISCL
> PWM B
> FLASH
PROG,, | > SRAM
- UARTD/1 3 SFR
PLL - 10
24MHz
- CcsD
XTAL
3276&Hz
_ |PGC
— . 5 Timer2 Program <
LIRC
SWE < SV\QE
3 WDT

Clock Diagram
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1.5 Selection List
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ctor

BF7412AMXX-XJLX

Type BF7412AM16SJLX | BF7412AM20-SILX/TILX | BF7412AM28-SJILX/TILX
Operating Voltage (V) 2.7~5.5 2.7~5.5 2.7~5.5
Core 1T 8051 1T 8051 1T 8051
Operating Frequency 6M 6M 6M
ROM (Byte) 16K 16K 16K
RAM (Byte) 256+512 256+512 256+512
EEPROM (Byte) 256 256 256
GPIO 14 18 26
KEY 14 18 26
ADC 14 18 26
Timer 3 3 3
PWM 2(4+0+1) 2(4+1+0) 3(4+1+1)
COM 7 8 8
INT 14 18 26
IC 1 1 1
UART 2 2 2
Package SOP16 SOP20TSSOP20 SOP28TSSOP28
Selection list

Note: PWM module

1. BF7412AM16SJLX 2(4+0+1)

2 represents 2 independent PWM modules, (4+0+1) represents the maximum number of output

channels of PWMO+PWM1+PWM2;
2. BF7412AM206SJILX/TILX: 2(4+1+0)

2 represents 3 independent PWM modules1#0y represents the maximum number of output

channels of PWMO+PWM1+PWM2;
3. BF7412AM28SJLX/TJILX: 3(4+1+1)

3 represents 3 independent PWM modulesl{4)represents the maximum number of output

channels oPWMO+PWM1+PWM?2.
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1.6. Pin Assignment

1.61. SOP16

[ =] PBO/SNSO/ADCOO/INT3_0/COMO/PWMO_A
[ 0] PB1/SNSI/ADCOL/INT3_1/COML/PWMO_B/RXD1_A
91 PB2/SNS2/ADCO2/INT3_2/COM2/PWMO_C/TXDL_A

SCLO_B/PWMO_A1/COM5/INT3_5/ADCO5/SNS5/PB5 [_6
TXDO_B/COMA4/INT3_4/ADCO4/SNS4/PB4 [_7
PWMO_D/RXDO_B/COMS3/INT3_3/ADCO3/SNS3/PB3 _8

SDAO_CIRXDO_E/INTL/ADC22/SNS22/PD6 1] ‘ g [ 16 ] PD7/SNS23/ADC23/INT2/RXDO_F/SDAO_C
XTAL_IN/ADC19/INT3_18/SNS19/PD3 2| B‘ [ 15 ] PAO/SNS24/ADC24/INT3_21/RXD0O_A/SCLO_A/TXDO_F/PGC
XTAL_OUT/ADC18/INT3_17/SNS18/PD2 3] g 541 pA1/SNS25/ADC25/INT3_22/TXDO_A/SDAO_A/SCLO_C/PGD/TXDO_E/SWE
PWM2_A/ADC17/INT3_16/SNS17/PD1 [ 2| J§> B Jvce
RXD1_B/COM6/INT3_6/ADCO6/SNS6/PB6 [ 5| Ic—n‘ 2 Jyss
1
[0)]
[
»
X

BF7412AM 16-SJLX Pin Diagram

1.6.2.SOP20

[ 121 PD6/SNS22/ADC22/INT1/RXDO_E/SDAO_C
111 PD7/SNS23/ADC23/INT2/RXD0O_F

SCLO_C/TXDO_E/SWE/PGD/TXDO0_A/SDAO_A/INT3_22/ADC25/SNS25/PA1 9]
TXDO_F/PGC/RXDO_A/SCLO_A/INT3_21/ADC24/SNS24/PA0 0]

SCLO_B/PWMO_A1/COM5/INT3_5/ADCO5/SNS5/PB5 1] ‘ $ 20 ] PB6/SNS6/ADCO6/INT3_6/COM6/RXD1_B
TXDO_B/COM4/INT3_4/ADC04/SNS4/PB4 2] N [ 10 ] PB7/SNS7/ADCO7/INT3_7/COM7/TXD1_B
PWMO_D/RXD0_B/COMS3/INT3_3/ADC03/SNS3/PB3 3] o [ 18 1 PC1/SNS9/ADCO9/INT3_9/TXD0_D
TXD1_A/PWMO_C/COM2/INT3_2/ADC02/SNS2/PB2 2] )§> [ 1 PDO/SNS16/ADC16/INTO/PWML_A
RXD1_A/PWMO0_B/COM1/INT3_1/ADCO01/SNS1/PB1 5] N 161 PD2/SNS18/ADC18/INT3_17/XTAL_OUT
PWMO_A/COMO/INT3_0/ADCO0/SNS0/PB0 5] 0 15 1 PD3/SNS19/ADC19/INT3_18/XTAL_IN
VSS T ";' 12 ] PD4/SNS20/ADC20/INT3_19/RXD0_C
vee —=—] % [ 13 ] PD5/SNS21/ADC21/INT3_20/TXDO0_C
d
-
X

BF7412AM 20-SILX/TJLX Pin Diagram
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1.6.3.S0P28

PWMO_A1/SCLO_B/COMS/INT3_5/ADCO5/SNS5/PB5 [T ] ‘ 28] PB6/SNS6/ADCO6/INT3_6/COME/RXD1_B
TXDO_B/COM4/INT3_4/ADCO4/SNS4/PB4 2] $ 271 PB7/SNS7/ADCO7/INT3_7/COM7/TXD1_B
PWMO_D/RXDO_B/COM3/INT3_3/ADC03/SNS3/PB3 [T ] ~ 25— PCO/SNS8/ADCO8/INT3_8/PWMO_B1/SDA0_B/RXDO_D
TXD1_A//PWMO_C/COM2/INT3_2/ADC02/SNS2/PB2 2] A 251 PC1/SNS9/ADCO9/INT3_9/TXDO_D
RXD1_A/PWMO_B/COM1/INT3_1/ADCO1/SNS1/PB1 5] ')\; 221 PC2/SNS10/ADC10/INT3_10
PWMO_A/COMO/INT3_0/ADCO0/SNSO/PBO 5| = 251 PC3/SNS11/ADC11/INT3_11/PWMO_C1
VSs 7] N 221 PC4/SNS12/ADC12/INT3_12
vee CE] @ 21 PC5/SNS13/ADC13/INT3_13/PWMO_D1
SCLO_C/TXDO_E/SWE/PGD/TXD0O_A/SDAO_A/INT3_22/ADC25/SNS25/PA1 8] » 201 PC6/SNS14/ADCI14/INT3_14/PWM1_Al
TXDO_F/PGC/RXDO_A/SCLO_A/INT3_21/ADC24/SNS24/PA0 10 ] ; 35 PC7/SNS15/ADC15/INT3_15/PWM2_Al
RXDO_F/INT2/ADC23/SNS23/PD7 I 5 351 PDO/SNS16/ADCI16/INTO/PWM1_A
SDAQ_C/RXDO_E/INT1/ADC22/SNS22/PD6 2] o 371 PD1/SNS17/ADC17/INT3_16/PWM2_A
TXDO_C/INT3_20/ADC21/SNS21/PD5 1] ; 361 PD2/SNS18/ADC18/INT3_17/XTAL_OUT
RXDO_C/INT3_19/ADC20/SNS20/PD4 T2 ] 5 PD3/SNS19/ADC19/INT3_18/XTAL_IN

BF7412AM28-SITX/TJILX Pin Diagram
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1.7. Pin Description

Function description

XACL/XICSB8ZNVZTY .49
XIACL/XICSO0ZNVCTYr.dd
XIACSOTNVZTY.d4d

Default function: GPIO <PB5>

Other function: SNS5: Touchkeychannel 5
ADCO05: ADC channel 05

1 1 INT3_5: External interrupt 3_5
COMS: Large current sink port
PWMO_A1: PWMO_A1 output port
SCLO_B: Serial clock line of 1IC

Default function:GPIO <PB4>

Other function: SNS4 Touch key channel
ADCO04: ADC channeb4
INT3_4: External Interrup8_4
COM4: Large current sink
TXDO_B: serial pot transmission

Default function:GPIO <PB3>

Other function: SNS3: Touch key chann&d
ADCO03: ADC channel3

3 3 8 INT3_3: External Interrup8_3
COM3: Large current sink
PWMO_D: PWMO_D output port
RXDO_B: serial pot reception

Default function: GPIO <PB2>

Other function: SNS2:Touch key channel 2
ADCO02: ADC channel 02

4 4 | 9 INT3_2: External interrupt 3_2
COM2: Large current sink port
PWMO_C: PWMO_C output port
TXD1_A: Serial portransmission

Default function: GPIO <PB1>

5 5 | 10 | Other function: SNS1:Touch key channell

ADCO01: ADC channel @
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INT3_1: External interrupt 3L
COM1: Large current sink port
PWMO_B: PWMO_C output port
RXD1_A: serial port receiving

Defaultfunction: GPIO <PB0>

Other function: SNSO:Touch key channelO
ADCO00: ADC channel 0
INT3_0: External interrupt 30
COMQO: Large current sink port
PWMO_A: PWMO_A output port

7 7 | 12 | Default function\GND <VSS>

8 8 | 13 | Default function:Power supplyxVCC>

Default function: GPIO <PA1>

Other function: SN&5: Touchkey channel 25
ADC25: ADC channel 25
INT3_22: External interrupt 3_22
SDAO_A: Serial data line of IIC
TXDO_A: Serial port transmission
TXDO_E: Serial port transmission
SCLO_C: Serial clockne of 1IC
SWE: Singlewire simulation port
PGD: programming port

Default function: GPIO <PAO>

Other function: SNX4: Touchkey channel 24
ADC24: ADC channel 24
INT3_21: External interrupt 3_21
RXDO_A: serial port receiving
TXDO_F: serial portransmission
SCLO_A: Serial clock line of 1IC
PGC programming port

Default function: GPIO <PD7>

Other function: SN23: Touchkey channel 23

11 | 11 | 16 ADC23: ADC channel 23
INT2: External interrupt 2
RXDO_F: serial port receiving

Defaultfunction: GPIO <PD6>

Other function: SNS2: Touchkey channel 22
ADC22: ADC channel 22
INT1: External interrupt 1
SDAOQ_C: Serial data line of 1IC
RXDO_E: serial port receiving

10 | 10 | 15

12 | 12 | 1
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Default function: GPIO <PD5>

Other function: SN1: Touchkeychannel 21

13 | 13 ADC21: ADC channel 21
INT3_20: External interrupt 3_20
TXDO_C: Serial port transmission

Default function: GPIO <PD4>

Other function: SNS0: Touchkey channel 20

14 | 14 ADC20: ADC channel 20
INT3_19: External interrupt 3_19
RXDO_C: serial port receiving

Default function: GPIO <PD3>

Other function: SNSL9: Touchkey channel 19

15|15 2 ADC19: ADC channel 19
INT3_18: External interrupt 3_18
XTAL_IN: External crystal oscillator input

Default function: GPIGPD2>

Other function: SNSL8: touchkeychannel 18

16 | 16 | 3 ADC18: ADC channel 18
INT3_17: External interrupt 3_17
XTAL_OUT: External crystal oscillator output

Default function: GPIO <PD1>

Other function: SNSL7: Touchkeychannel 17

17 | 17 | 4 ADC17: ADC channel 17
INT3_16: External interrupt 3_16
PWM2_A: PWM2_A output port

Default function: GPIO <PD0>

Other function: SNSL6: Touchkey channel 16

18 ADC16: ADC channel 16
INTO: External interrupt O
PWM1_A: PWM1_A output port

Default function: GPIO <PC¥

Other function: SNSL5: Touchkey channel 15

19 ADC15: ADC channel 15
INT3_15: External interrupt 3_15
PWM2_Al: PWM2_Al output port

Default function: GPIO <PC6

Other function: SNSL4: Touchkeychannel 4

20 ADC14: ADC channel 4

INT3_14: Externalinterrupt 3_%

PWM1 Al: PWM1 Al output port

21 Default function: GPIO <P&>
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Other function: SNSL3: Touchkeychannel B
ADC13: ADC channel 3
INT3_13: External interrupt 3 3
PWMO_D21 PWMO_D1 output port

Default function: GPIO <P&>

Other function: SNSL2: Touchkeychannel 2
ADC12: ADC channel 2
INT3_12: External interrupt 3 2

Default function: GPIO <P&>

Other function: SNSL1: Touchkeychannel 1

23 ADC11: ADC channel 1
INT3_11: External interrupt 3_1
PWMO_C21I PWMO_C1loutput port

Default function: GPIO <PC2>

Other function: SNSLO: Touchkey channel 10
ADC10: ADC channel 10
INT3_10: External interrupt 3_10

Default function: GPIO <PC1>

Other function: SNS: Touchkey channel 9

25 | 18 ADCO09: ADC channel 09
INT3_9: External interrupt 3_9
TXDO_D: serial port transmission

Default function: GPIO <PCO0>

Other function: SNS3: Touchkey channel 8
ADCO08: ADC channel 08

26 INT3_8: External interrupt 3_8
PWMO_B1: PWMO_B1 output port
SDAOQ_B: Serial data line of 1IC
RXDO_D: serial port receiving

Default function: GPIO <PB7>

Other function: SNS7: Touchkey channel 7
ADCOQ7: ADC channel 07
INT3_7: External interrupt 3_7
COMTY: Large current sink port
TXD1_B: Serial port transmission

Default function:GPIO <PB6>

Other function: SNS5: Touchkey channel 6
ADCO06: ADC channel 06
INT3_6: External interrupt 3_6
COMG6: Large current sink port
RXD1_B: serial port receiving

Package pin correspondence diagram

22

24

27 | 19

18|20 | 5
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2. Electrical Characteristics

2.1.AC Characteristics

Parameter | Symbol Condition Clock skew | Unit
Ambient temperatur@5C , @5V #1%
Ambient temperature20C ~65C , @5V #1%
RC RC1M .
Ambient temperatured0C ~10C , @5V 3%
VCC 27V~5.5V, ambient temperature @5 #1% MHz
Ambient temperaturgsC , @5V %
Ambient temperatur20C ~65C , @5V %
Systemclock | F_sys_clk ;
Ambient temperatured0C ~105C , @5V 3%
VCC 27V~5.5V, ambient temperature 25 #1%
Ambient temperaturgsC , @5V +20%
WDT clock LIRC |Ambient temperatured0C ~105C , @5V 35% kHz
VCC 27V~5.5V, ambient temperature 25 135%

AC characteristicparameters table

25E C
1.015
1.01

=
o
k&

0.995

RC1M(MHz)

0.99

0.985
0 1 2 3 4 5 6

Voltage(V)

RC1M voltage curve
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32.85
32.8
32.75
32.7
—132.65
32.6
32.55

IRC(kHz)

RC1M(MHz2)

LIRC (kHz)

ARG SESY

BF7412AMXX-XJLX

25£ C
0 2 3 4 5 6
Voltage(V)
LIRC voltage curve
sV
1.008
1.004
1.002
3
0.998
0.996
0.994
-20 20 40 60 80 100 120 140
Temperaturef )
RC1M temperature graph
5V
34
31
-40 -20 20 40 60 80 100 120 140

Temperature( )

LIRC temperature graph
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2.2.DC Characteristics

Unless otherwise statgtypical values are test values &h\P2

Parameter | Symbol Conditions Min Typ Max Unit
Operating
voltage VCC - 2.7 - 5.5 Y
@5V, system clock 6Mpperatingcurrent - 2.1 2.7 mA
@5V, system clock 3Mpperatingcurrent - 1.3 1.8 mA
@5V, system clock 2Mpperatingcurrent - 1.1 1.5 mA
Active @5V, system clock 1Mpperatingcurrent - 0.8 1.1 mA
@3.3V, system clock 6Myperatingcurrent - 15 1.9 mA
@3.3V, system clock 3Myperatingcurrent - 0.9 1.3 mA
@3.3V, system clock 2Myperatingcurrent - 0.8 1.0 mA
@3.3V, system clock 1Myperatingcurrent - 0.6 0.8 mA
@5V, system clock 6M, 10 output low, enter ] 05 ) A
Wait Wait mode, turn off other functions '
@3.3V, system clock 6M, 10 output loenter
Wait mode, turn off other functions ) 0.4 ) mA
@5V, WDT_CTRL=7, WDT interrupt 2wake
up, 2ms working time, 10 output lowyrn off - 20 26 e A
other functions
@5V, Timer2 external crystal oscillatos 2
Working wake up, 2ms working time, 10 output low, - 20 26 e A
mode turn off other functions
@3.3V, WDT_CTRL=7, WDT interrupt2
wake up, 2ms working time, 10 output low, - 18.5 23 e A
dle turn off other functions
@3.3V, Timer2 external crystal oscillatos 2
wake up, 2ms working time, 10 output low, - 18.5 23 e A
turn off other functions
@5V, CSD parallel mode, WDT interrups 2
wake up, 2ms working time, 10 output low, - 20 26 e A
turn off other functions
@3.3V, CSD parallel mode, WDT interrupg 2
wakeup, 2ms working time, 10 output low, - 18.5 23 €A
turn off other functions
@5V PCON = 0x01turn off BOR, IO set to
. - 18 23 e A
Seep low, turn off other functions.
@3.3V PCON = 0x01turn off BOR, 10 set to
low, turn off other functions. ) 17 22 e A
Input low level | Vi VCC=27~5.5V - - [03*WVCC| V
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Input high
ViH VCC=27~5.5V 0.7*vCC| - - Vv
level
INT Input
VINTL VCC=27~5.5V - - 0.3*vVCC V
low level
INT Input
i VINTH VCC=2.7~5.5V 0.7*vVCC - - V
high level
I/O Output lo.=4mA@VCC=27V,
P Vo | OTAMA@ . - |oarvee| v
Low level lor=10mA@VCC=5V
I/O Output lon=4mA@VCC=27V,
0 OUuP Vo | lOHAMAQ 0.9vcC | - - Vv
High level lon=10mA@VCC=5V
10 Sink
IOL VoL=0.1VCC, @VCC=5V - 35 - mA
current
10 Source
IOH | Vou=0.9VCC, @VCC=5V - 20 - mA
current
PBO~PB7
large Sink lecom | VoL=0.1VCC, @VCC=5V - 68 - mA
current
Input leakage
lLe VCC=5V - 1 5 e A
current
Pull_up
i Rp y | VCC=5V - 4.7 - k q
resistor -
Pull_up
) Rrp v | VCC=5V 19.6 28 36.4 k q
resistor (PB)
Pull_down
T Rrp 4 | VCC=5V 19.6 28 36.4 k q
resistor (PB)
ADC @5V, system clockM, no load,|O output
operating laoc | low, enableADC, open a channel, GET_ADC - 0.8 - mA
current scan, turn off other functions
LVDT @5V, system clockM, no load, low power
operating lLvor | consumption moddQ output low enable - 7.2 - s A
current LVDT, turn off otherfunctions
BOR @5V, system clockM, no load, low power
operating lgor | consumption moddQ output low enable - 7.4 - e A
current BOR, turn off other functions
CSD @5V, system clockM, no load,|O output
operating lcso | low, open sixXCSD channels and timerO, turn - 0.6 - mA
current off other functions
PWM

i | @5V, system clockM, no load,|O output 0.06

operatin - . -

P tg PN low , enable PWMO, turn off other functions mA
curren

EEPROM leer e | @5V, system clockM, no load|O output - 18 - mA
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Erase current low , enableEEPROM only eraseeEPROM
in while, turn off other functions

@5V, system clockM, no load, low IO

EEPROM . .
Write current leep w out.put, enablEEPROM ert(.e one byte in - 1.9 - mA
while, turn off all other functions
DC characteristicparameters table
2.3.ADC Characteristics
Unless otherwise statetypical values are test values &2
ADC electrical characteristics VDD=Vmin-5.5V, GND=0V, TA=+25

Parameter Symbol Condition Min | Typical | Max Unit
Supply voltage Vap - 2.7 - 5.5 V
Precision NR - - 9 10 Bit
A/D input voltage VAIN - VSS - VREF Vv
A/D input resistance RaIN - - 6.5 17.5 Kq
A/D working current lAD - - 0.8 - mA
A/D input current |ADIN - - - 1 e A
Differential nonlinearity errol DNL VDD=5.0V - # 16 LSB
Integral nonlinearity error | INL VDD=5.0V - # 16 LSB
ADC sampling time TAD - 1.33 - - €S
ADC conversion time TCON - 7 - - €S
Resolution ADCRESO| - 12 Bit
Input channel - - - - 30 Channel

ADC characteristicparameters table
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2.4.Limit Parameters

Parameter Symbol Min Typ Max Unit
Supply voltage when working VCC VSS+27 - VSS+5.5| V
Storage temperature Tstg -40 - 125 C
Operating temperature Totg -40 - 105 C
I/0O input voltage Vin VSS0.5 - VCC+0.5| V
IOL total current IOLA -130 mA
IOH total current IOHA 130 mA
Port electrostatic discharge voltage ESD(HBM) -2 - 2 kV

Limit parametergharacteristicparameters table
Notes: Exceed the limit parameters may cause damage to theuchaiple to expect the chip
work outside the above indicatemhge.If you work under conditions outside the marked range for
a long timejt may affect the reliability of the chip.
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3. RAM, FLASH and SFR

3.1.Flash

Features:

BF7412AMXX-XJLX

Main block16KB, can be divided int@ sectorseach secto4 pages32 Bytesperpage
Information part128 Bytes, dividedhto 4 pages, eaghage of32 Bytes

EEPROM supports page erasing and byte writing
Program ar ea:
at |l east
100 years
20 year s @85

Program/ erase ti
EEPROM:
Data retention:

me s .

—10x0000

<

Main block

Ox3FEQ

16K Bytes

Ox00

Ox3FFH

" —0x4000
Information block{
0x4060

Information
128Bytes

Ox401F

0x407H

0x8000
EEPROM block{
O0x81E0

EEPROM
256Bytes

0x801H

O0x81FH

FlashStorage Architecture

Main block is mainly used to store the chip program, the address range is 0x0000~0x3FFD,

and the configuration word 0 is stored in OX3FFE~O0x3FFF.
The main function of Informatiohlock is used to store configuration words, the address range

IS 0x4000~0x407F.

EEPROM: 256 Bytes, divided into 16 pages, each page of 16 Bytes
The EEPROM address is 0x8000+2*i (i = 0x00~0xFF)
In ICP mode, the main block suppdbnteck/sector/page erasing, byteiting

100000
@25

Ox3FFE-Ox3FFFE CFG 0

Steps to read the unique identification code (UID) of the chip:

1. Turn off the interrupt;

t

2. Read CODE absolute addr@sg072-0x407D corresponding to produtd1~ID12;

3. Restore the interrupt setting.

at | east
me s @25

Page 19 /208



Eb I S
Semiconductor BF7412AMXX-XJLX

3.2.RAM

There are 256 Bytes internal, the address is 00H~FFH, including working registers group, bit
addressing areas, buffers and SFR, the buffer contain the stack area.

Internal low 128 Byte)OH~7FH has 128ytes. Read and write data by immediate
addressing or indirect addressing.

Internal high 128 Byte§0H~FFH has 128ytes. Read and write data only by immediate
addressing or indirect addressing.

Special function register SFRie address i80H~FFH Read andvrite data only by direct
addressing.

Xdata ha512Bytes, the address ®00H~AFFH, users can use this area completely. To read
and write data through the data pointer or workirggsters group addressing mode.

Note reserved stack space when writirgy@gram, in order to avoid stack overflow and
program goes wrong. Stack first address automatically assigned by program, when programming
with C language, but it must be stored in data or idata. KEIL stack can be set in the first address in
STARTUP.A51.

RAM address space allocation map:

FFH 1FEH RAM (MSE) (LSE)
7= | I
! ! Dutser
IDATA SFR Fu | F|E| D] m]aleEl T
2EH (7778 75 [ a2 | 71 7ol
2oH [sF|sE|ep|sc|se]ea|se|ss
80H 2CH |67 | 66| 65 | 64| 63 | 62 | 61| &0
7FH JEH |5F|SE| 5D |5C| 5B | 54 | 58] 58
2aH [s7] s8] 555453525150
2H [4F|4E|4p|ac|46]2a 204z .
Buffer 28H (474845 [aa] a2z 4140 oo
27H [3F|3E|sp|sc|se]sa]3e]3s BESFessInE
26H [37| 36|35 | 34| 33| 32 |31 30 e
gg:' XDATA 25H [2F|zE|p|2c|2B]2a |28 28
240 |27 28| as|2af 23] zz [21]20
238 [1F|1iE| 1] 1c| i8] 1a 18] 12
28 [17] )15 [af 3]z [11]1e
BDATA 21H [oF|eE| o |oc| o] ca oo e
200 o7 [os [Fos [Tos [Fos oz oo oo
IFH . 1
20H 18H - B
1FH 17TH . - o
10H < Eroups '|‘|'::'..-::|.:'.:'
register
Working CFH 1 groups mren
Register ceH :
LT 0 groups
00H = ¥
00" OOH addran allocation map for sach bit addresadng araa
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The following table lists the methods to get value in the three parts of RAM

MOV A, direct
MOV direct,A
MOV direct,#data
DATA . )
MOV directl,direct2
MOV Rn,direct
MOV direct,Rn
MOV A, @RI
MOV @Ri, A
IDATA MOV direct, @RI
MOV @RI, direct
MOV @RI, #data
MOVX @DPTR,A
XDATA
MOVX A, @DPTR

RAM value instruction set
Notes:n: 0~7, i:0~1.
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3.3. SFRTable
Addr Name R/W Por Function description
0x80 | DATAB RW 1111 1111b | PBdata register
0x81 | SP RW 0000_0111b | Stack pointer register
0x82 | DPL RW 0000_0000b | Data pointer register0O low-Bit
0x83 | DPH RW 0000_0000b | Data pointer register0 highdt
0x84 | SYS _CLK _CFG RW xxxx_x001b | Clock control register
0x85 | INT_PE_STAT RW Xxxx_xx00b | WDT/Timer2 interruptstatus register
0x86 | INT POBO STAT RW oo xx00b LVI?T boost/LVDT buck interrupt status
- - - register
0x87 | PCON RW XXXx_xxx0b | Low-power mode select register
0x88 | TCON RW 0000_&Oxb | Timer control register
0x89 | TMOD RW xx00_xx00b | Timer mode register
Ox8A | TLO RW 0000_0000b | Timer O countetow 8 bits
0x8B | TL1 RW 0000_0000b | Timer 1 countefow 8 bits
0x8C | THO RW 0000_0000b | Timer O counter higi8 bits
0x8D | TH1 RW 0000_0000b | Timer 1 counter higl® bits
Ox8E | SOFT_RST RW 0000_0000b | Soft reset register
0x90 | DATAC RW 1111 1111b | PC port data register
0x91 | WDT_CTRL RW xxxx_x000b | WDT timing overflow control register
0x92 | WDT_EN RW 0000_0000b | WDT timing enable register
0x93 | TIMER2_CFG RW xxxx_0000b | TIMER2 CFGregister
ox04 | TIMER2 SET H RW 0000_0000b T.IMERZ' count value configuration register,
- - high 8 bits
TIMER2 count value configuration register, Ig
0x95 | TIMER2 _SET L RW 0000_0000b .
- - 8 bits
0x98 | DATAD RW 1111 1111b | PD port data register
0x99 | PWM1 L L RW 0000_0000b | PWML low level control register (I0@ bits)
Ox9A | PWM1_L H RW 0000_0000b | PWML1low level control register (hig8 bits)
0x9B | PWM1 _H_L RW 0000_0000b | PWML1 high level control register (low 8 bits)
0x9C | PWM1 H_H RW 0000_0000b | PWML1 high level control registehigh 8 bits)
0x9D | PWM2_L L RW 0000_0000b | PWM2 low level control register (low 8 bits)
Ox9E | PWM2_L_H RW 0000_0000b | PWM2 low level control register (high bits)
Ox9F | PWM2_H_L RW 0000_0000b | PWM2 highlevel control register (low 8 bits)
MOVX @Ri,A operationxdata address high 8
O0xA0 | P2_XH RW 1111 _1111b |
- bits
OxAl | PWM2_H_H RW 0000_0000b | PWM2 highlevel control registerhigh 8 bits)
0xA2 | PWM_EN RW xx00_0000b | PWM control register
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0xA3 | PWMO_CH_CTRL RW 0000_0000b | PWMO control register
PWMO channel @ount value configuration
0xA4 | PWMO_CHO CNT_L| RW 0000_0000b _ _
- - - register low 8 bits
PWMO channel O count value configuration
OxA5 | PWMO_CHO CNT_Hl RW 0000_0000b , _ _
- register high 8 bits
PWMO channel 1 count value configuration
0xA6 | PWMO_CH1 CNT_L| RW 0000_0000b _ _
- - register low 8 bits
PWMO channel 1 count value configuration
OxA7 | PWMO_CH1 _CNT_H RW 0000_0000b _ _ _
- - - - register high 8 bits
OxA8 | IENO RW Oxxx_0000b | Interrupt enable register
PWMO channel 2 count value configuration
O0xA9 | PWMO_CH2_CNT_L| RW 0000_0000b _ _
- - - register low 8 bits
PWMO channel 2 count value configuration
OxAA | PWMO _CH2 CNT_H RW 0000_0000b . . .
- - - - register high 8 bits
PWMO channel 3 count value configuration
OXAB | PWMO_CH3_CNT_L| RW 0000_0000b _ _
register low 8 bits
PWMO channel 3 count valmnfiguration
OXAC | PWMO_CH3_CNT_H| RW 0000_0000b _ _ _
- - - - register high 8 bits
OxAD | PWMO_MOD_L RW 0000_0000b | PWMO cycle configuration register low 8 bits
OXAE | PWMO_MOD_H RW 0000_0000b | PWMO cycle configuration register high 8 bitg
0xB1l | UART_IO_SEL RW xxxx_0000b | UART select enable register
PWM channel selection 10 configuration
0xB2 | PWM_IO_SEL RW xx00_0000b ,
register
0xB3 | LVDT_SEL RW xx11 1000b | LVDT control register
0xB4 | ADC_SPT RW 0000_0000b | ADC sample time configure register
0xB5 | ADC_SCAN_CFG RW xx00_0000b | ADC scan control register
0xB6 | ADCCKC RW xxxx_0000b | ADC clock control register
0xB8 | IPLO RW xxxx_0000b | Interrupt priority register 0
0xB9 | ADC_RDATAH R xxxx_0000b | ADC scan result register high 4 bits
OxBA | ADC_RDATAL R 0000_0000b | ADC scan result register low 8 bits
0xBB | ADC_CFG1 RW 0000_0000b | ADC sampling timing control register 1
OxBC | ADC_CFG2 RW xx00_QL11b | ADC sampling timing control register
0xBD | UARTO_BDL RW 0000_0000b | UARTO Baudratecontrol registe
OxBE | UARTO_CON1 RW 0000_0000b | UARTO control registed
OxBF | UARTO_CONZ2 RW 0000 1100b | UARTO control registel
0xCO | UARTO_STATE RORW | x000_0000b | UARTO status flag register
0xC1l | UARTO_BUF RW 1111 1111 | UARTO data register
0xC2 | PERIPH_IO_SEL3 RW X000_0000b | INT3 select enable register 3
0xC3 | PERIPH_IO_SEL2 RW 0000_0000b | INT3 select enable register 2
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0xC4 | PERIPH_IO_SEL1 RW 0000_0000b | INT3 select enable register 1

0xC5 | UART1 BDL RW 0000_0000b | UART1 baud rate control register

0xC6 | UART1_CON1 RW 0000_0000b | UART1 control register 1

0xC7 | UART1_CON2 RW xxx0_1100b | UART1 controlregister 2

0xC8 | UART1_STATE RO/RW | x000_0000b | UART1 status flag register

0xC9 | UART1 _BUF RW 1111 1111 | UART1 data register

OxCA | CSD_START RW XXXX_xxx0b | CSD scan open register

0xCB | SNS_SCAN_CFG1 RW x000_0000b | Touch key scan configuration register 1
OXCC | SNS_SCAN_CFG2 RW x100_0000b | Touch key scan configuration register 2
OxCD | SNS_SCAN_CFG3 RW x111 0000b | Touch key scan configuration register 3
OxCE | CSD_RAWDATAL R 0000_0000b | CSD counter, low ®it

OxCF | CSD_RAWDATAH R 0000_0000b | CSD counter, high-8it

0xDO | PSW R/RW | 0000_0000b | Program status register

O0xD1 | PULL_I SELA L RW 0000_0000b | CSD pultup current source selection register
0xD2 | SNS_ANA_CFG RW xx10_1101b | CSD scan parameter configuration register
0xD3 | SNS I0_SEL1 RW 0000_0000b | SNS channel selectgister 1

0xD4 | SNS I0_SEL2 RW 0000_0000b | SNS channel select register 2

0xD5 | SNS I0_SEL3 RW 0000_0000b | SNS channel select register 3

0xD6 | SNS _I0_SEL4 RW XxXX_xx00b | SNS channel select register 4

OxD7 | RST_STAT RW | x000 001(bre | Reset flagegister

0xD8 | PD_PB RW 0000_0000b | PB port pultdown resistor enable register
0xD9 | ADC_I0_SEL1 RW 0000_0000b | ADC function selection register 1

OxDA | ADC 10 _SEL2 RW 0000_0000b | ADC function selection register 2

0xDB | ADC_IO_SEL3 RW 0000_0000b | ADC functionselection register 3

0xDC | ADC_IO_SEL4 RW XXXX_xx00b | ADC function selection register 4

0xDD | PU_PA RW xxxx_xx00b | PA port pultup resistoenableregister
OxDE | PU_PB RW 0000_0000b | PB port pultup resistoenableregister
OxDF | PU_PC RW 0000_0000b | PC port puHup resistoenableregister
OxXEO | ACC RW 0000_0000b | Accumulator

OxXE1l | IRCON2 RW xxxx_x000b | Interrupt flag register 2

OxE2 | PU_PD RW 0000_0000b | PD port pultup resistoenableregister
OxE3 | ICADD RW 0000_00@b | IIC address register

OxE4 | lICBUF RW 0000_0000b | IIC transmit and receive data register
OxE5 | ICCON RW xx01_0000b | IIC configuration register

OXE6 | IEN1 RW 0000 _06xb | Interrupt enable register 1

OXE7 | IEN2 RW xxxx_x000b | Interrupt enable register 2

OxE8 | ICSTAT RO/RW /| 0100_Q100b | lIC status register

OxE9 | ICBUFFER RW 0000_0000b | IIC transmit and receive data buffer register
OXEA | TRISA RW xxxx_xx11b | PA port direction register
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OXEB | TRISB RW 1111_1111b | PB port direction register

OXEC | TRISC RW 1111_1111b | PC port direction register

OXED | TRISD RW 1111_1111b | PD port direction register

OXEE | COM_IO_SEL RW 0000_0000b | COM port selection configuration register

OXEF | ODRAIN_EN RwW xxxx_x000b | PAO/PA1/PD6 port open drain enable register

OxFO | B RW 0000_0000b | B register

OxF1 | IRCON1 RW 0000_06xb | Interrupt flag registet

OxF2 | PERIPH_IO_SEL RW x100_0000b | IIC /INT function control register

O0xF4 | IPL2 RW xxxx_x000b | Interrupt priority register 2

OxF6 | IPL1 RW 0000_0Gxb | Interrupt priority register 1

OxF7 | EXT_INT_CON RW x001_0101b | Externalinterrupt polarity control register

OxF8 | DATAA RW xxxx_xx11b | PA data register

OxFA | SPROG_ADDR_L RW 0000_0000b | EEPROM address control register

OxFB | SPROG_DATA RW xxxx_0000b | EEPROM data register

OxFC | SPROG_CMD RW 0000_0000b | EEPROM command register

OXFD | SPROG_TIM RW xxxx_000lb | EEPROM erase time control register

OxFE | PD_ANA RW xxxx_0111b | Module switch control register

OxFF | BOR_SEL RW | xxx1 1000l | BOR control register

SFRregister summary

Note:

1. Registers whose addresses end with 8 @rcan be bitoperated, such as register addresses
0x80, 0x88.

2. ROJ/R: only read. RW: read and write.

3. 'X':Indefinite state

4. 1L:The reset value is the default value after the power reset, and the value after the
global reset is the factorycalibration value.

5. 1R2: Power on reset: RST_STAT register reset value 0x02; Other mode reset: The reset

flag bit corresponding to the RST_STAT register is 1, and the other reset flag bits remain

in the original state.
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3.4.SecondaryBus Regster Table

BF7412AMXX-XJLX

TheBF7412AMXX-XJLX series supports expanded secondary bus registers for expanding
more register functions. You only need to write the address of the secondary bus register to be
accessed into REG_ADDR, and then access the corresponding sgdnrsdeegister through the
REG_DATA register. It is recommended that when reading and writing secondary bus registers,
first EA = 0, and then EA = 1 after the operation is completed. Prevent other interrupts or
operations from modifying the address oradat the secondary bus register.

Addr Name Bit | RIW Por Function description
0x96 | REG_ADDR | <5:0> | RW | xx00_0000b Secondary bus address configuration register
0x97 | REG_DATA | <7:0>| RW | 0000 _0000K Secondary bs data read and write register
Addr Name R/W Por Function description
0x00 | CFGO_REG R | 1111 1111p | Configuration word register O
0x01 | CFG1_REG R 10001 1111k1 | Configuration word register 1
0x02 | CFG2_REG R | 0011 1111 | Configuration word register 2
0x03 | CFG3_REG R | 1111 1111p | Configuration word register 3
0x04 | CFG4_REG R | 0001_0000f | Configuration word register 4
0x05 | CFG5_REG RW | 1111 1111p | Configuration word register 5
0x06 | CFG6_REG R | 1111 1111f | Configuration word register 6
0x07 | CFG7_REG R | 0000 _0011pL | Configuration word register 7
0x08 | CFG8_REG R |1111 1111k | Configuration word register 8
0x09 | CFG9_REG R |1111 1111k | Configuration word registed
Ox0A | CFG10_REG R | 1111 1111p | Configuration word register 10
0x0B | CFG11_REG R | 0000 _0011p | Configuration word register 11
0x0C | CFG12_REG R | 1111 1111p | Configuration word register 12
0x0D | CFG13_REG R | 1111 1111p | Configuration word register 13
OxOE | CFG14_REG R | 1111 1111 | Configuration word registerl4
OxOF | CFG15 REG R | 0000_0001f | Configuration word registerl5
0x10 | CFG30_REG R | 1111 1111f | Configuration word regist80
0x1C | OSC_SFR_SEL RW | xxxx_xx00b | ADJ_OSC selection register
Note:

1.W " The reset value is the default value after pesrereset, and the value after the global reset is

completed is the factory calibration value;
2.'X": Unsteady state;
3.'R": Read only;

4'RW': Read and write.
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4. Register Summary

4.1. SFR RegisterDetailed Description

DATAB (80H) PB portdata register

BF7412AMXX-XJLX

Bit number 7 6 5 4 3 2 1 0
Symbol PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Resetvalue 1 1 1 1 1 1 1 1
Bit number Bit symbol Description
The output level of the PB group can be configured as the
7~0 -- GPIO port. The read value is the level state of the current
port or the configured output value.

SP(81H) Stack pointer register

Bit number 7 6 5 4 3 2 1 0
Symbol SP[7:0]
R/W R/W
Reset value 7
DPL(82H)Data pointer registerO low-Bit
Bit number 7 6 5 4 3 2 1 0
Symbol DPL[7:0]
R/W R/W
Reset value 0
DPH (83H) Data pointer registerO highldt
Bit number 7 6 5 4 3 2 1 0
Symbol DPH[7:0]
R/W R/W
Reset value 0
SYS_CLK_CFG(84H) Clock control register
Bit number| 7 6 5 4 3 2 1 0
Symbol - - - - - WAIT_MODE | PLL_CLK_SEL
R/W - - - - - R/W R/W
Reset valug - - - - - 0 0 1
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Bit number Bit symbol Description

7~3 - Reserved

WAIT mode enable
2 WAIT_MODE | 1: The chip enters WAIT mode;

0: The chip exits WAIT mode
PLL clock divided selection register

1~-0 PLL_CLK_SEL

- - 00: 6MHz; 01: 3MHz; 10: 2MHz; 11: 1IMHz

INT_PE_STAT(85H)WDT/Timer2nterrupt status register

1: interrupt effective
0: invalid interrupt

Bit number | 7 6 5 4 3 2 1 0
Symbol - - - - - - | INT_WDT_STAT | INT_TIMER2_STAT
R/W - - - - - - R/W R/W
Reset valug - - - - - - 0 0
Bit number Bit symbol Description
WDT interrupt status, set O, writWDT_CTRL can set O.
1 INT_WDT_STAT | 1: interrupt effective
0: invalid interrupt
TIMERZ interrupt status, set 0, write TIMER2_CFG catr
0 INT_TIMER2_sTAT| 5% °"

INT_POBO_STAT(86H) LVDT boost/LVDT buck interrupt status register

Bit number| 7 6 5 4 3 2 1 0
Symbol - - - - - - INT_PO_STAT| INT_BO_STAT
R/W - - - - - - R/W R/W
Reset valug - - - - - - 0 0
Bit number Bit symbol Description
Lvdt boost interrupt status
1 INT_PO_STAT | 1:boost interrupt is valid
0: boost interrupt is invaild
Lvdt buck interrupt state
0 INT_BO_STAT | 1: buck interrupt is valid
0: buck interrupt is invalid
PCON(87H)Low-power mode select register
Bit number 7 6 5 4 3 2 0
Symbol - - - - - - LPM
R/W - - - - - - R/W
Reset value - - - - - - 0
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Bit number Bit symbol Description
Low power mode control
1. Low power consumption mode;
0 LPM 0: Normal mode, automatically cleared after waking up
Note: After waking up, t he¢
otherwise the wakep function is abnormal
TCON(88H)Timer control register
Bit number 7 6 5 4 3 2 1 0
Symbol TF1 TR1 TFO TRO IE1 - IEO -
R/W R/W R/W R/W R/W R/W - R/W -
Reset value 0 0 0 0 0 - 0 -
Bit number Bit symbol Description
5 TF1 Timerloverflow flag. Set to 1 when Timerl overflows, or
Ti mer06s THO overfl ows in
5 TR1 Timerl start enablé/henset to 1 enable théimerlcount
or Timer0O THO count in mode. 3
5 TFO TimerO overflow flag
The hardware set 1 when TimerO overflows.
4 TRO TimerO start enableyhenset to 1, start TimerO count.
3 E1 External interruptl.
The hardware set 1, the software is cleared.
1 IEO External interrup®.
The hardware set 1, the software is cleared
2,0 - Reserved
TMOD(89H) Timer moderegister
Bit number | 7 6 5 | 4 3 2 1 | 0
Symbol - - M1[1:0] - - MO[1:0]
R/W - - R/W - - R/W
Reset value - - 0 0 - - 0 0
Bit number Bit symbol Description
7~6,3~2 - Reserved
Timerl mode select bits
00=modeQ 13-bit timer
5~4 M1[1:0] Ol1=model 16-bit timer

10=mode2 8-bit autoreloadtimers
11=mode3 Two 8-bit timers
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1-0

MO[1:0]

TimerO mode select bits
00=modeQ 13-bit timer
01=model 16-bit timer
10=mode2 8-bit autcreloadtimers
11=mode3d Two 8-bit timers

TLO(8AH) Timer O counteB bits

when the register value is 0x55.

Bit number 7 6 5 4 3 2 1 0
Symbol TLO[7:0]
R/W R/W
Reset value 0
TL1(8BH) Timer 1 counter lov8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol TL1[7:0]
R/W R/W
Reset value 0
THO(8CH) Timer 0 counter higi8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol THO[7:0]
R/W R/W
Reset value 0
TH1(8DH) Timer 1 counter higl bits
Bit number 7 6 5 4 3 2 1 0
Symbol TH1[7:0]
R/W R/W
Reset value 0
SOFT_RST(8EH}oft reset register
Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
2-0 B Software reset register. Software reset is only generated

DATAC(90H) PC port data register

Bit number 7 6 5 4 3 2 1 0
Symbol PCr PG PG5 P4 PC3 PC2 PClL PQD
R/W R/W R/W R/W R/W R/W R/W R/W R/W

Resetvalue 1 1 1 1 1 1 1 1
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Bit number Bit symbol Description
PCdata registerThe output level of the PC group can be
7~0 -- configured as the GPIO port. The read value is the level
of the current 10 port or the configured output value.

WDT_CTRL(91H) WDT timing overflow control register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - WDT_TIME_SEL
R/W - - - - - R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description

WDT overflow timer register. Timing length is as follows:
7~0 WDT_TIME_SEL | 0x00: 18ms 0x01 36ms 0x02 72ms 0x03 144ms

0x04 288ms 0x05 576ms 0x06 1152ms 0x07: 2304ms
WDT_EN(92H)WDT timing enable register

Bit number 7 6 5 4 3 2 1 0

Symbol WDT_EN

R/W R/W
Reset value 0

Bit number Bit symbol Description

WDT timing enabl nfiguration regi DT is turn
7-0 WDT EN timing e ab_e co_ iguration regist&VDT is turned
- off when the configuration value @x55.

TIMER2_CFG (93H)TIMER2 CFGregister

Bit number | 7~4 3 2 1 0
Symbol - | TIMER2_CNT_MOD | TIMER2_CLK_SEL | TIMER2_RLD | TIMER2_EN
R/W - R/W R/W R/W R/W
Resetvalue| - 0 0 0 0

Bit number Bit symbol Description
TIMERZ2 count step mode select

register

3 TIMER2_CNT_MoD | "€9'st®

1: count step is 65536 clock.
0: count step is 1 clock.

TIMERZ clock select register

2 TIMER2_CLK_SEL | 1: selectXTAL32768Hz
0: selectLIRC
1 TIMER2_RLD TIMERZ reload enable control register
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1: automatiaeload mode
0: manualeload mode

TIMER2_EN

TIMERZ2 count enable register
1: turn on timing;
0: stop timing;

In manualreload modethe hardware automatically
clears this register aftéming is completed, stop count.
In manualreload modewill maintain the enable registel
after the count is completed. Automaticallya@unting
from 0, no matter which mode, configuring this registe
to 1 during counting will start counting from 0.

TIMER2_SET_H(94H)'IMER2 count value configuration register, high 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
7-0 3 TIMER2 count configuration register, high 8git
Configuring this register during the scan will recount.
TIMER2_SET_L(95H)TIMERZ2 count value configuration register, low 8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
7-0 3 TIMERZ2 countconfiguration register, low 8 lsit

Configuring this register during the scan will recount.

DATAD(98H) PD port data register

Bit number 7 6 5 4 3 2 1 0
Symbol PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset value 1 1 1 1 1 1 1 1
Bit number Bit symbol Description
PD data registerThe output level of the PD group can be
7~0 configured as the GPIO port. The read value is the level

of the current IO port or the configured output value.
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PWM1_L L (99H) PWML1 low levelcontrol register (low 8 bits)

Bit number 7 6 5 4 3 2 1 0
Symbol PWM1 L L
R/W R/W
Reset value 0
PWM1 L H(9AH) PWM1 low level control register (high 8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol PWM1 L H
R/W R/W
Reset value 0
PWM1_H_L(9BH) PWML1 highlevel control register (low 8 bits)
Bit number 7 6 5 4 3 2 1 0
Symbol PWM1 H L
R/W R/W
Reset value 0
PWM1 H H(9CH)PWML1 high level control register (high 8 bits)
Bit number 7 6 5 4 3 2 1 0
Symbol PWM1 H H
R/W R/W
Reset value 0
PWM2_L L (9DH) PWM2low level control register (low 8 bits)
Bitnumber | 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
Symbol PWM2 L L
R/W R/W
Reset value 0
PWM2_L H(9EH) PWM2 low level control register (high 8 bits)
Bit number 7 6 5 4 3 2 1 0
Symbol PWM2 L H
R/W R/W
Reset value 0
PWM2_H_L(9FH) PWMZ2 high level control register (low 8 bjts
Bit number 7 6 5 4 3 2 1 0
Symbol PWM2 H L
R/W R/W
Reset value 0
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P2_XH (ACH) MOVX @RI,A operation xdata address high 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol -

R/W R/W
Reset value FF
Bit number Bit symbol Description

When using the MOVX @RI, A instruction, when operati
7~0 P2_XH
- the pdata area, P2_XH need to be clear to 0.

PWM2_H_H(A1H) PWM2 high level control register (high 8 bits)

Bitnumber | 7 | 6 | 5 | 4 | 3 | 2 | 1 [ o
Symbol PWM2 H H
R/W R/W
Resetvalue 0
PWM_EN (A2H)PWM control register
Bit number 7 6 5 4
Symbol ] ) PWMO_CH3_ PWMO_CH2_
CMOD CMOD
R/W - - R/W R/W
Reset value - - 0 0
Bit number 3 2 1 0
Symbol PWMO_CH1 _CMOD| PWM2_EN PWM1_EN PWMO_EN
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
7~6 -- Reserved
PWMO channel 3 duty cycle mode select register
5 PWMO_CH3_CMOD] 1: select channel 0 duty cycle
0: select its own channel duty cycle
PWMO channel 2 duty cycle mode select register
4 PWMO_CH2_CMOD] 1: select channel 0 duty cycle
0: select its own channel duty cycle
PWMO channel 1 duty cycle mode select registe
3 PWMO_CH1 CMOD]| 1: select channel 0 duty cycle
0: select its own channel duty cycle
PWMn module enable register
2~0 PW_IVIn_EN 1: enable
(n=2,1,0 0: not enable

Page 34 /208




Eb I S

Semiconductor

PWMO_CH_CTRL(A3H) PWMO control register

BF7412AMXX-XJLX

Bit number 7 6 5 4
Symbol PWMO_CH3_ PWMO_CH2_ PWMO_CH1_ PWMO_CHO_
POLA_SEL POLA_SEL POLA_SEL POLA_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number 3 2 1 0
Symbol PWMO_CH3 _EN| PWMO_CH2_EN| PWMO_CH1 EN| PWMO_CHO_EN
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description

Channel 3 polarity selection ch3_pola_sel

1: count value overflow makes the output low

0: count value overflow makes tbetput high

Channel 2 polarity selection ch2_pola_sel

1: count value overflow makes the output low

0: count value overflow makes the output high

Channel 1 polarity selection chl_pola_sel

1: count value overflow makes the output low

0: count value overflow makes the output high

Channel 0 polarity selection chO_pola_sel

1: count value overflow makes the output low

0: count value overflow makes the output high

Channel 3 enable ch3_en

1: enable

0: not enable

Channel 2 enable ch2_en

1: enable

0: not enable

Channel 1 enable chl_en

1: enable

0: not enable

Channel 0 enable ch0_en

1: enable

0: not enable

PWMO_CHO_CNT_L (A4HPWMO channel 0 count value configuration register low 8 bits
Bit number 7 6 5 4 3 2 1 0

Symbol PWMO_CHO_CNT_L

7 PWMO_CH3_POLA_SEL

6 PWMO_CH2_POLA_SEL

5 PWMO_CH1_POLA_SEL

4 PWMO_CHO_POLA_SEL

3 PWMO_CH3_EN

2 PWMO_CH2_EN

1 PWMO_CH1_EN

0 PWMO_CHO_EN
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R/W R/W
Reset value 0
Bit number Bit symbol Description
7-0 PWMO CHO CNT L Char.mel 0 count configuration register lowits.
- - — | Configure PWM output duty cycle.

PWMO_CHO_CNT_H (A5HPWMO channel 0 count value configuration register high 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CHO_CNT_H
R/W R/W
Reset value 0
Bit number Bit symbol Description
h I fi [ i high 8 bi
7-0 PWMO CHO CNT H C ar.me 0 count configuration register high 8 bits
- - — | Configure PWM output duty cycle.

PWMO_CH1_CNT_L (A6HPWMO channel 1 count value configuration register low 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CH1_CNT_L
R/W R/W
Reset value 0
Bit number Bit symbol Description
h 1 fi [ [ I its.
20 PWMO CH1 CNT L C ar?ne count configuration register low 8 bits
- - — | Configure PWM output duty cycle.

PWMO_CH1_CNT_H (A7THPWMO channel 1 count value configuration register high 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CH1_CNT_H
R/W R/W
Reset value 0
Bit number Bit symbol Description
70 PWMO CH1 CNT H Char?nel 1 count configuration register high 8 bits.
- - — | Configure PWM output duty cycle.

IENO(A8H) Interrupt enable register

Bit number 7 6 5 4 3 2 1 0
Symbol EA - - - ET1 EX1 ETO EXO
R/W R/W - - - R/W R/W R/W R/W

Reset value 0 - - - 0 0 0 0
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Bit number

Bit symbol

Description

EA

Interrupt enable bit

0: Mask all interrupts (EA has priority over the respecti
interrupt enable bits of the interrupt sources);

1: The interrupt is turned on. Whether the interrupt req
of each interrupt source is allowed or forbidden is
determined by the respective enable bit.

Reserved

ET1

Timerl interrupt enable bit
0: Disable timer 1 to apply for interrupt;
1: Allow timer 1 flag bit to apply for interrupt.

EX1

INT_EXT1 enable bit
0: Disable INT_EXT1 to apply for interrupt;
1: Allow INT_EXT1 to apply for interrupt.

ETO

Timer O interrupt enable bit
0: Disable timer 0 (TFO) to apply for interrupt;
1: Allow TFO flagbit to request interrupt.

EXO

INT_EXTO enable bit
0: Disable INT_EXTO to apply for interrupt;
1: Allow INT_EXTO to apply for interrupt.

PWMO_CH2_CNT_L (A9HPWMO channel 2 count value configuration register low 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CH2_CNT_L
R/W R/W
Reset value 0
Bit number Bit symbol Description
7~0 PWMO_CH2_CNT_L| Channel 2 count configuration register low 8 bits.
Configure PWM output duty cycle.

PWMO_CH2_CNT_H (AAH)PWMO channel 2 count value configuratie@gister high 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CH2_CNT_H
R/W R/W
Reset value 0
Bit number Bit symbol Description
70 PWMO CH2 CNT H Char?nel 2 count configuration register high 8 bits.
- - — | Configure PWM output duty cycle.
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PWMO_CH3_CNT_L(ABH) PWMO channel 3 count value configuration register low 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CH3_CNT L
R/W R/W
Reset value 0
Bit number Bit symbol Description
70 PWMO CH3 CNT L Char?nel 3 count configuration register low 8 bits.
- - — | Configure PWM output duty cycle.

PWMO_CH3_CNT_H (ACHPWMO channel 3 count value configuration register high 8 bits

Bitnumber | 7 | 6 | 5 | 4 | 3 | 2 | 1 [ o
Symbol PWMO_CH3 CNT_H
R/W R/W
Reset value 0
Bit number Bit symbol Description
7-0 PWMO_CH3_CNT H Char?nel Zount configuration register low 8 bits.
Configure PWM output duty cycle.
PWMO_MOD_L (ADH)PWMO cycle configuration register low 8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_MOD_L
R/W R/W
Reset value 0
Bit number Bit symbol Description
7-0 PWMO MOD L PWMO count cycle configuration register low 8 bits.
- — | Configure PWM output duty cycle.
PWMO_MOD_H (AEH)PWMO cycle configuration register high 8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_MOD_H
R/W R/W
Reset value 0
Bit number Bit symbol Description
PWMO count cycle configuration register high 8 bits.
7~0 PWMO_MOD_H , Hnt ey gurat J & !
Configure PWM output duty cycle.
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UART_IO_SEL(B1H) UART select enable register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - UART1 I0_SEL UARTO_IO_SEL
R/W - - - - R/W R/W R/W R/W
Reset value - - - - 0 0 0 0
Bit number | Bit symbol Description
7~4 -- Reserved
UART1 port selection enable
UARTL1 10 :
3 SEE — | 0: PBL/2 (RXD1_A/TXD1_A) port seledJART1 port function
1: PB5/7 (RXD1_B/TXD1_B) port seleddART1 port function
UARTO port selection enable
000: PAO/1 (RXDO_A/TXDO_A) port seledJARTO port function
001: PBB/4 (RXDO_B/TXDO_B) port seledARTO port function
UARTO 10 010: PD4/5 (RXDO_C/TXDO_C) port seletdARTO port function
2~0 SEE — 1 011: P@/1 (RXDO_D/TXDO0_D) port seledlARTO port function
100: PD6/R1 (RXDO_E/TXDO_E) port seledARTO port
function
101: PD7PAO (RXDO_F/TXDO_F) port seletdARTO port
function
PWM_10_SEL(B2H)PWM channel selection 10 configuration register
Bit number 7 6 5 4
Symbol - - PWM2_CH_SEL| PWM1 CH_SEL
R/W - - R/W R/W
Reset value - - 0 0
Bit number 3 2 1 0
Symbol | PWMO_CH3_ SEL PWMO_CH2_SEL PWMO_CH1_SEL| PWMO_CHO_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
PWM2 channel selection IO parbnfiguration
5 PWM2_CH_SEL | 0: PD1 port selects PWM2 function;
1: PC7 port selects PWM2 function
PWM1 channel selection IO port configuration
4 PWM1_CH_SEL | 0: PDO port selects PWM1 function;
1: PC6 port selects PWML1 function
3 PWMO_CH3_SEL PWMO channel 3 select Ifort conflgurgtlon
0: PB3 port selects PWMO_CH3 function;
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1: PC5 port selects PWMO_CH3 function

2 PWMO0_CH2_SEL

PWMO channel 2 selects IO port configuration
0: PB2 port selects PWMO_CH2 function;
1. PC3 port selects PWMO_CH2 function

1 PWMO_CH1_SEL

PWMO dhannel 1 select 10 port configuration
0: PB1 port selects PWMO_CH1 function;
1: PCO port selects PWMO_CH1 function

0 PWMO_CHO_SEL

PWMO channel 0 select 10 port configuration
0: PBO port selects PWMO_CHO function;

1: PB5 port selects PWMO_CHO function

LVDT_SEL(B3H) LVDT control register

Bit number 7 6 5 4 3 2 1 0
Symbol - - PD_LVDT | SEL_LVDT_DELAY SEL_LVDT_VTH
R/W - - R/W R/W R/W R/W R/W R/W
Reset value| - - 1 1 1 0 0 0
Bit number Bit symbol Description
5 PD LVDT LVDT control register
- 1: close; Oopen, close by default
Select signal, select LVDT poweiown delay; default 11
4~3 SEL_LVDT_DELAY | O: Delay time 1; 1: Delay time 2;
2: Delay time 3; 3: Delay time 4
LVDT threshold selection
2~0 SEL_LVDT_VTH | 000001:reserved010: 3.0V; 011: 3.3V; 10®.6V; 101:
3.9V; 11x: 4.2V

ADC_SPT (B4H)ADC sample time configure register

Bit number 7 6 5 4 3 2 1 0
Symbol ADC_SPT
R/W R/W
Reset value 0
Bit number Bit symbol Description
7-0 ADC SPT ADC sample time conflgure register
- sample timesample_Timer (ADC_SPT+1)*4Tadc_clk

ADC_SCAN_CFG (B5HADC scan control register

Bit number 7 6 5 4 3 2 1 0
Symbol - - ADC_ADDR ADC_START
R/W - - R/W R/W
Reset value - - 0 0
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Bit number

Bit symbol

Description

5~1

ADC_ADDR

ADC channel address selection register
00000: corresponds to ADCO;
00001: corresponding to ADC1;

11001: corresponding to ADC25
11010: ADC26 VREE
Other values: reserved

ADC_START

ADC scan enable register

0: ADC module does not scan;

1: ADC module starts scanning

ADC_START is set from o 1, ADC starts to scan, after
scanning once, ADC_START hardware is automatically
to 0, corresponding to the ADC interrupt flag bit, the AD(
interrupt flag bit needs to be cleared by software

Note: ADC_START is not allowed to be configured durin
scanning

ADCCKC (B6H) ADC clock control register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - ADCCKV ADCCK
R/W - - - - R/W R/W
Reset value - - - - 0 0 0 0

Bit number Bit symbol Description
7~4 -- Reserved
3-2 ADCCKY ADC comparator offset cancellati@malog input clock.
0:12MHz 1 6MHz 2 3MHz 3 2MHz
1-0 ADCCK ADC_CLK frequency division selection.
0:3MHz 1:2MHz 2 1.5VMHz 3 1MHz
IPLO (B8H) Interrupt priority register 0
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - PT1 PX2 PTO PX0
R/W - - - - R/W R/W R/W R/W
Reset value - - - - 0 0 0 0
Bit number Bit symbol Description
7~4 T Reserved
3 PT1 TF1(Timerlinterrupt) priority selection bit.
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0: TF1(Timerlinterrupt) is low priority.
1: TF1(Timerlinterrupt) is high priority.

PX2

INT_EXT1 interruptpriority selection bit.
0: INT_EXT1is low priority.
1: INT_EXT1is high priority.

PTO

TFO(TimerOinterrupt) priority selection bit.
0: TFO(TimerO interruptjs low priority.
1: TFO(TimerO interrupt is high priority.

PX0

INT_EXTO interruptpriority selection bit.
0: INT_EXTOis low priority.
1: INT_EXTOis high priority.

ADC_RDATAH (B9H) ADC scan result register high 4 bits

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - ADC_RAWDATA<11:8>
R/W - - - - R
Reset value - - - - 0
Bit number Bit symbol Description
3~0 ADC_RAWDATA<11:8> | ADC scan result register
ADC_RDATAL(BAH) ADC scan result register low 8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol ADC_RAWDATA<7:0>
R/W R
Reset value 0
Bit number Bit symbol Description
7~0 ADC_RAWDATA<7:0> | ADC scan result register

ADC_CFG1(BBH)ADC sampling timing control register 1

Bitnumber | 7 | 6 5 4 3 2 1 0
Symbol ADCWNUM SAMBG SAMDEL
R/W R/W R/W R/W

Reset value 0 0 0
Bit number Bit symbol Description
7-3 ADCWNUM Selection ofdistance conversion interval after sampling
3+ADCWNUM(ADC_CLK)
2 SAMBG Sampling timing and comparison timing interval selection
0: interval O; 1: interval 1 (ADC_CLK)
1~-0 SAMDEL Sampling delay time selection
0:0; 1:2; 2:4; 3:8 (ADC_CLK)
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ADC_CFG2(BCH) ADC sampling timing control register 2

Bit number 7 6 5 4
Symbol - - VREF_IN_ADC_SEL
R/W - - R/W R/W
Reset value - - 0 0
Bit number 3 2 1 0
Symbol FILTER_R_SEL ADC_| _SEL CTRL_SEL
R/W R/W R/W R/W R/W
Reset value 0 1 1 1
Bit number Bit symbol Description
ADC26 internal input voltage selection
S>~4 VREF_IN_ADC_SEL 00: 1.378V; Q: 2.271V; 10: 3.168V; 11: 4.06V
3 FILTER R SEL Input signal filter §election |
- 0 means no RC filter, 1 means RC filter
ADC bias current size selectioegister
2 ADC | SEL1] Op amp bias current selection signal
0is 1uA; 1is 2uA
ADC bias current size selection register
1 ADC _|_SEL0] Comparator bias current selection signal
Ois 1uA; 1is 2uA
CTRL SEL ADC_: compargtor offset cancellatlo.n _sele_ctlon signal
0 - 0: Firstsampling and then offset elimination;
1: All switches are disconnected together

UARTO_BDL (BDH) UARTO Baudratecontrol register

Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
Baud rate control register.
Baud rate modules divisor register lower 8 bits,
7~0 - bandrate={UARTO_BDH][1:0], UARTO_BDL}
bandrate=0, does not generatediaie clock.
bandrate=1~102%andrate = BUSCLK/(16xbandrate)
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UARTO_CONL1 (BEH)UARTO control registed

Bit number 7 6 5 4
Symbol UARTO_ TRANS _ RECEIVE_ MULTI_
ENABLE ENABLE ENABLE MODE
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number 3 2 1 0
Symbol STOP_MODE DATA_MODE PARITY_EN PARITY_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
Module enable.
7 UARTO_ENABLE | 1: module enable;
0: module off.
Transmitter enable
6 TRANS_ENABLE | 1: transmitter is on;
0: transmitter is off
Receiver enable.
5 RECEIVE_ENABLE| 1: receiver open;
0: receiver off.
Multiprocessoicommunication mode.
4 MULTI_MODE 1. mode enable;
0: mode disable.
Stop bit width selection.
3 STOP_MODE 1: 2 bit;0: 1 bit.
Datamode select.
2 DATA_MODE 1: 9bit mode;
0: 8bit mode.
Parity enable
1 PARITY_EN 1. parity enable
0: parity disable.
Parity select.
0 PARITY_SEL 1: odd parity;
0: even parity.
UARTO_CON2 (BFH)UARTO control registeP
Bitnumber | 7 |6 | 5 4 3 2 1 0
Symbol - | -] - | PAD_CHANGE| TX_EMPTY_IE| RX_FULL_IE| UARTO_BDH
R/W -l - - R/W R/W R/W R/W
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Reset value - | - 0 1 1 0 0
Bit number Bit symbol Description
Txd/rxd pin interchange
4 PAD_CHANGE| 1: pin interchange;
0: the pins are not interchangeable
Send interrupt enahle
3 TX_EMPTY_IE | 1: interrupt enable;
0: interrupt disabléused in polling mode
Receivednterrupt enable
2 RX_FULL_IE | 1:interrupt enable;
0: interrupt disabléused in polling mode
1~-0 UARTO _BDH | Baud rate modulus divisor register high 2bit

UARTO_STATE (COH)UARTO status flag register

Bit number 7 6 5 4
Symbol - UARTO_RS8 UARTO_T8 TIO
R/W - R R/W R/W
Reset value - 0 0 0
Bit number 3 2 1 0
Symbol RIO UARTO_RO UARTO_F UARTO_P
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
6 UARTO R8 |Recei ver 6s ninth dat a, read(
5 UARTO T8 |Transmi tter 6s ni n pahtyisiemdblad.
Send interrupt flag.
4 TIO 1: send buffer is empty;
0: send buffer is full, software e O clear O, write 1 invalid.
Receive interrupt flag.
3 RIO 1: receive buffer is full;
0: receive buffer is empty, software write O cleawflife 1
invalid.
Receive overflow flag;
2 UARTO_RO | 1: receive overflowflost new datg
0: no overflow, software write O clear O, write 1 invalid.
Framing error flag.
1 UARTO_F 1: framing error flag;
0: no framing error flagsoftware write O clear O, write 1
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invalid.
Parity error flag
0 UARTO_P 1: receiver parity error;
0: parity is correct, software write O clear 0, write 1 invalid
UARTO_BUF (C1H)UARTO data register
Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Resetvalue FF
Bit number Bit symbol Description
Data register
7~0 -- Read returns readnly receive data buffer contents, write
into write-only send data buffer.

PERIPH_10_SEL3(C2HINT3 select enable register 3

Bit number 7 6 5 4
Symbol - INT3 22 10 SEL | INT3 21 |0 SEL INT3_20 10_SEL
R/W - R/W R/W R/W
Reset value - 0 0 0
Bit number 3 2 1 0
Symbol INT3_19 IO_SEL | INT_3 18 IO SEL| INT3_17_IO_SEL INT3_16_IO_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
6~0 INT3 n_IO_SEL | INT3_n port selection enable
(n=22~16) 1: Select INT function;
0: Do not select INT function
PERIPH_IO_SEL2(C3H)NTS3 select enable regist@r
Bit number 7 6 5 4
Symbol | INT3 15 IO _SEL| INT3 14 |IO_SEL| INT3 13 IO_SEL| INT3 12 I0_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number 3 2 1 0
Symbol | INT3 11 IO_SEL|INT3 10 IO_SEL| INT3 9 IO_SEL | INT3 8 I0_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
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Bit number Bit symbol Description
7~-0 INT3 n_IO_SEL | INT3_n port selection enable
(n=15~8) 1: Select INTfunction;
0: Do not select INT function

PERIPH_1O_SEL1(C4HINT3 select enable registér

Bit number 7 6 5 4
Symbol INT3 7 10 _SEL | INT3 6 IO_SEL | INT3 5 I0_SEL | INT3 4 I0_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number 3 2 1 0
Symbol INT3 3 IO_SEL | INT3 10 2 SEL | INT3 1 IO_SEL | INT3 0 IO _SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
7~0 INT3 n_IO_SEL | INT3_n port selection enable
(n=7~0) 1. Select INT function;
0: Do not select INT function
UART1 BDL(C5H)UART1 baud rate control register
Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
UART1 baud rate control register
The lower 8 bits of the baud rate modulus divisor registe
7-0 ] Baud_Mod={UART1_BDH[1:0]UART1_BDL},
When Baud_Mod=0, the baud rate clock is not generate
when Baud_Mod=1~1023, the baud rate =
BUSCLK/(16xBaud_Mod)

UART1_CON1(C6H) UART1 control registed

Bit number 7 6 5 4
Symbol UART1 TRANS RECEIVE_E MULTI_
ENABLE ENABLE NABLE MODE
R/W R/W R/W R/W R/W
Reset valug 0 0 0 0
Bit number 3 2 1 0
Symbol STOP_MODE DATA_MODE PARITY_EN PARITY_SEL
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R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
M [
7 UARTL ENABLE | Module enable
- 1: module enable; 0: module close
Transmitter enable
6 TRANS ENABLE ) ) . .
- 1: transmitter is oy0: transmitter is off
5 RECEIVE ENABLE| Recelver enable o
- 1: receiver is on; O: receiver is off
4 MULTI MODE Multiprocessor communica.tion mode
- 1: mode enable; 0: mode disable
Stop bit widthselection
3 STOP MODE
- 1: 2 bhits; 0: 1 bit
2 DATA MODE Data mode selection
- 1: 9-bit mode; 0: 8it mode
Parity check enable
1 PARITY_EN 1: parity check is enabdl;
0: parity check is disabled
Pari lecti
0 WAKE SEL arity se e_cUon |
- 1. odd parity; O: even parity

UART1 CONZC7H) UARTL1 control register 2

Bit number 7 6 5 4
Symbol - - - PAD_CHANGE
R/W - - - R/W
Reset value - - - 0
Bit number 3 2 1 0
Symbol TX_EMPTY_IE RX_FULL_IE UART1_BDH
R/W R/W R/W R/W R/W
Reset value 1 1 0 0
Bit number Bit symbol Description
Txd/rxd pin interchange
4 PAD_CHANGE | 1: pin interchange;

0: the pins are ntanterchangeable
Transmit interrupt enable

3 TX_EMPTY_IE | 1: interrupt enable;
0: interruptdisabled (used in polling mode)
2 RX_FULL_IE | Receive interrupt enable

Page 48 /208




Eb I S

Semiconductor

BF7412AMXX-XJLX

1: interruptenable;
0O: interruptdisabled (used in polling mode)

1~-0 UART1 BDH | Baudrate modulus divisor registaigh 2 bits
UART1_STATE(C8H) UART1 status flag register
Bit number 7 6 5 4
Symbol - UART1_R8 UART1_T8 TI1
R/W - R R/W R/W
Reset value - 0 0 0
Bit number 3 2 1 0
Symbol RI1 UART1_RO UART1_F UART1_P
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
6 UART1_RS8 The 9thdata of the receiver, read only
5 UART1_ T8 The 9th data of the transmitter, read only during parity ch
Send buffer empty interrupt flag
4 TI1 1: The sending buffer is empty;
0: Send buffer igull, software write O to clear
Receive interrupt flag
3 RI1 1: The receive buffer is full;
0: Receive buffer israpty, software write O to clear
Receive overflow flag
2 UART1 RO 1: Receive overflow (new data is lost);
0: No overfow, software writes O to clear
Frame error flag
1 UART1 F 1: A frame error is detected;
0: No frame error is det&sd, software writes O to clear
Parity error flag
0 UART1_P 1: Receiver parity error;
0: Parity check is correct, software writes 0 to clear
UART1 BUF(C9H) UARTL1 data register
Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value FF
Bit number Bit symbol Description
7~0 - Read returns the contents of the reatly receive data
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buffer, writes to the writ®nly send data buffer.

CSD_START(CAH)CSD scan open register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W - - - - - - - R/W
Reset value - - - - - - - 0
Bit number Bit symbol Description
1: CSD scanning is on;
0: CSD scan stops
Write 1 in CSD_START to start scanning. After one scar
the hardware will automatically set to 0. If you want to sti
the next scan, you need to set it to 1 again by software;
0 ] CSD_START=0 during the scan, the scan will stop

immediately, and the module will have related internal
signals Reset

Note: Must be used in accordance with the process
configuration: CSD_START=1, if interruption is detected
configure CSD_START=0. CSD_STARS not allowed to
be configured during scanning

SNS_SCAN_CFG1 (CBH)ouch key scan configuration register 1

Bit number 7 6 5 4 3 2 1 0
Symbol - SW_PRE_OFF PRS_DIV
R/W - R/W R/W
Reset valug - 0 0
Bit number Bit symbol Description
Frontend charge and discharge clock switch control.
6 SW_PRE_OFH 1: close sw_clk;
0: open sw_clk
Frontend charge and dischargeaitdrequency selection
register:
0~61 fixed frequencyF=F24m/2/(PRS_DIV+4)12M~19X);
5~0 PRS_DIV | 62 highest frequencyM, lowestfrequencylM, center
frequencyl.5M, normal distribution;
63: highest frequency¢M, lowestfrequencylM, center
frequencyl.5M, normal distribution
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SNS_SCAN_CFG2 (CCHjouch key scan configuration regisgr

Bit number 7 6 5 4 3 2 1
Symbol - | PULL_I_SELA H | PARALLEL_EN CSD_ADDR
R/W - R/W R/W R/W
Reset value | - 1 0 0
Bit number Bit symbol Description
6 PULL_I _SELA_H | CSDpull-up current source configation highest bit.
SNS channel shunt enable register.
5 PARALLEL_EN | 1: multi-channel parallel,
0: signal channel
4-0 CSD_ADDR The addrss of the detection channel 0~@&%reponds to

the channel number 0~25

SNS_SCAN_CFG3(CDHJouch key scan configuration regisger

Bitnumber | 7| 6 | 5| 4 3 2 1 0
Symbol - RESO CSD_DS | PRE_CHRG_SEL INIT_DISCHRG_SEL
R/W - R/W R/W R/W R/W
Resetvalue | - | 1 | 1] 1 0 0 0 0
Bit number Bit symbol Description
Counter bit select register.
000: 9 bits;  001: 10 bits; 010: 11 bis;
64 RESO 011: 12bits; 100: 13 bits; 101: 14 bi;
110: 15bits; 111: 16 bis.
3-2 CSD_DS Count clock frequency selection register.
00: 24M; 01:12M; 10: 6M; 11:4M; default 0.
Precharge time selection
1 PRE_CHRG_SEL 0: 20 SL: 4G s
0 INIT DISCHRG SEL Predischarge time selection
- - 0:2 s1:1C¢ s
CSD_RAWDATAL (CEH)CSD counter, low it
Bit number 7 6 5 4 3 2 1 0
Symbol RAWDATA<7:.0>
R/W R
Reset value 0
CSD_RAWDATAH (CFH)CSD counter, high-Bit
Bit number 7 6 5 4 3 2 1 0
Symbol RAWDATA<15:8>
R/W R
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Reset value 0
PSW(DOH)Program statusegister
Bit number 7 6 5 4 3 2 1 0
Symbol CY AC FO RS[1:0] oV F1 P
R/W R/W R/W R/W R/W R/W R/W R/W
Reset value 0 0 0 0 0 0 0 0
Bit number | Bit symbol Description
Carry flag.
Set when the addition generates a carry or subtracts a borrow
4 oy otherwise clears. Set when the first operand of CINE is less i
the second operand, cleared by MUL or DIV instruction. Also
affected by mouse commands (RLC, RRC) and bitwise
instructions.
Auxiliary carry flag
Set when the addition is borrowedrirdhe third to fourth bits of
6 AC .
the accumulator, or when the subtraction is borrowed from the
third to fourth bits, otherwise cleared.
5 o 0 fl_ag bit.
Universal label for users.
Working register group:
Select a valid working register graup
RS[1:0] Bank IRAM Area
4~3 RS[1:0] |00 0  0Ox00-0x07
01 1 0x080xO0F
10 2 0x10-0x17;
11 3 Ox180x1F
Overflow flag bit
When the addition produces a different carry of accumulator b
and 7, or subtraction produces a borrow of accumulator bits 6
2 ov 7, otherwise cleared. The OV flag indicates that the sigr=tl 8
result is out of bounds (greater than 127 or lessti28). The
overflow flag is also set when the multiplication result is greate
than 255 or an attempt is made to divide by 0.
1 flag bit.
1 F1 .
Universal label for users.
0 b Parity flag. Always contains the sum of Form 2 of all the bits ir
the accumulator.
PULL_I_SELA L (D1H)CSD pultup current source selection register
Bit number 7 6 5 4 3 2 1 0
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Symbol PULL_| SEL<7:0>
R/W R/W
Reset value 0
Bit number Bit symbol Description
CSDpull up current source size selection switch. The
7~0 PULL | SEL<7:0> .
- default is O.

SNS_ANA_CFG (D2H)SD scan parameter configuration register

Bit number 7 6 5 4 3 2 1 0
Symbol - - RB_SEL VTH_SEL
R/W - - R/W R/W
Reset value - - 1 0 1 1 0 1
Bit number Bit symbol Description
Rb resistance sizelection.
100 60k; 101 80K;
54 RB SEL Other: reserved
- Need to readRb80K calibration value from chip flash whe
using:CBYTE [0x401H k/80k, proportional calculation
normalization sensitivity.
VTH voltage selection signal
91 VTH SEL 00C 1.4V, 00L 2.1V; 010 2.5V;
- 011 2.8V; 100 3.2V; 101 35V,
110 3.9V; 111 4.1V.
SNS _|0_SEL1(D3HBNS channel select register 1
Bit number 7 6 5 4 3 2 1 0
Symbol SNS_10_SELJ7:0]
R/W R/W
Reset value 0
Bit number Bit symbol Description
SNS _[I0_SEL1 [7:0] corresponds to SNS7~SNSO
7-0 SNS_I10_SELT7:0] The corresponding bit is

1: select SENSOR enable;
0: do not select SENSOR enable

SNS _|I0_SEL2 (D4HBNS channel select register

Bit number 7 6 5 4 3 2 1 0
Symbol SNS IO_SEL2[7:0]
R/W R/W
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Reset value 0
Bit number Bit symbol Description
SNS_[0_SELZ2[7:0] corresponds to SNS15~SNS8
7-0 SNS IO_SEL2 The corresponding bit is
[7:0]] 1. Select SENSOR to enable;
0: Do not select SENSOR enable

SNS |0_SEL3 (D5HBNS channel select register

Bit number 7 6 5 4 3 2 1 0
Symbol SNS IO_SEL3[7:0]
R/W R/W
Reset value 0
Bit number Bit symbol Description
SNS_10_SEL3T:0] corresponds to SNS23~SNS16
The corresponding bit is
7~ NS | EL3[7:
0 SNS 10_SEL3[7:0] 1: Select SENSOR to enable;
0: Do not select SENSOR enable

SNS _|0_SEL4 (D6HBNS channel select register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - SNS IO_SEL41:0]
R/W - - - - - R/W
Reset value - - - - - 0
Bit number Bit symbol Description
SNS_10_SELA4[1:0] corresponds to SNS25~SNS2;
The corresponding bit is
1~ NS | EL41:
0 SNS 10_SEL4L0] 1: select SENSOR enable;
0: Do not select SENSOR enable

RST_STAT (D7H)Reset flag register

Bit number | 7 6 4 3 2 1 0
Symbol DEBUG_F| SOFT_F| PROG_F| ADDROF_F| BO_F| PO_F| WDTRST_F
R/W - R/W R/W R/W R/W R/W | RIW R/W
Reset valug - 0 0 0 0 1 0
Bit number Bit symbol Description
7 -- Reserved
6 pEBUG F | O-Noeffect
- 1: Trim configuration reset occurred
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: No effect;
5 sopT | O Noeffect
- 1: Software reset occurred
: No effect;
4 PROG_F 0: No effect :
- 1. A programming reset occurred
3 ADDROF_F 0: No effgct;
- 1: PC pointer overflow reset occurred
0: No effect;
2 BO_F 0 eriee
- 1: Powerdown reset occurred
: No effect;
1 PO F 0: No effect;
- 1: Brown-out resebccurred
0: No effect;
0 WDTRST_F
- 1: Watchdog timer overflow resetcurred

PD_PB(D8H) PB port puitlown resistor enable register

Bit number 7 6 5 4 3 2 1 0
Symbol PD_PB7 | PD_PB6 | PD_PB5 | PD_PB4 | PD_PB3 | PD_PB2 | PD_PB1 | PD_PBO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset value 0 0 0 0 0 0 0 0
Bit number Bit symbol Description
PD PBN PB port pulldown resistor enable register
7~0 — 1: The pulldown resistor is enabled;
(n=7~0) . .
0: The pultdown resistor is not enabled
ADC _10_SEL1 (D9H)ADC function selection register 1
Bit number 7 6 5 4 3 2 1 0
Symbol ADC_10_SELZ17:0]
R/W R/W
Reset value 0
Bit number Bit symbol Description

ADC_IO_SEL1[7:0] corresponds to ADCO7~ADCO00
The corresponding bit is

1. Select ADC function;

0: Do not select ADC function

7~0 ADC_IO_SELJ7:0]

ADC _10_SEL2(DAH)ADC function selection regist&

Bit number 7 6 5 4 3 2 1 0
Symbol ADC _10_SELZ7:0]
R/W R/W
Reset value 0
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Bit number Bit symbol Description
ADC_|O_SELZ2[7:0] corresponds to ADC15~ADCO08
| The corresponding bit is
-0 ADC_IO_SELZ7:0] 1: Select ADCfunction;
0: Do not select ADC function

ADC_|O_SEL3(DBH)ADC function selection regist&

Bit number 7 6 5 4 3 2 1 0
Symbol ADC _I0_SEL37:(Q]
R/W R/W
Reset value 0
Bit number Bit symbol Description
ADC_IO_SEL3J/:0] corresponds to ADC23~ADC16.
The corresponding bit is
7~ ADC | EL37:
0 C_I0_SEL37:0 1: select ADC function;
0: The ADC function is not selected

ADC_|O_SEL4(DCH)ADC function selection registdr

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - ADC_10_SEIL4[1:Q]
R/W - - - - - - R/W
Reset value| - - - - - - 0
Bit number Bit symbol Description
ADC _10_SEL4[1:0] corresponds to ADC25~ADC24.
The corresponding bit is
1~ ADC | ELA4[1:
0 €105 [L:0] 1: Select ADC function;
0: Do not select ADC function

PU_PA (DDH)PA port pultup resistoenableregister

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - PU PAl | PU_PAO
R/W - - - - - - R/W R/W
Reset valug, - - - - - - 0 0
Bit number Bit symbol Description
Port PA pultup resistor enable register
1~0 - 1: The pultup resistor is enabled;
0: Thepull-up resistor is not enabled
PU_PB(DEH)PB port pultup resistoenableregister
Bit number 6 5 4 3 2 1 0

Page 56 / 208




P03 3 Sk
Semiconductor BF7412AMXX-XJLX
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
PB port pultup resistor enable register
7~0 -- 1: The pultup resistois enabled,;
0: The pultup resistor is not enabled

PU_PC(DFH)PC port pulup resistoenableregister

Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
PC port pullup resistor enable register
7~0 -- 1: Thepull-up resistor is enabled;
0: The pultup resistor is not enabled

ACC(EOH)Accumulator

Bit number 7 6 5 4 3 2 1 0
Symbol ACC
R/W R/W
Reset value 0
Bit number Bit symbol Description
Accumulator
7~0 ACC The targeegister is suitable for all arithmetic and logic
operations.
IRCON2 (E1H)Interrupt flag register 2
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - IE10 IE9 IE8
R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description
7~-3 -- Reserved
UART1 interrupt flag
2 IELO 1: There is a UARTL1 interrupt flag;
0: No UARTL1 interrupt flag
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UARTO interrupt flag
1 IEQ 1: There is a UARU interrupt flag;
0: No UARTO interrupt flag
LVDT interrupt flag
0 IE8 1: There is 4. VDT interrupt flag;
0: NoLVDT interrupt flag
PU_PD (E2H)PD port pultup resistoenableregister
Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
PD port pullup resistor enable register
7~0 -- 1: Thepull-up resistor is enabled;
0: The pultup resistor is not enabled
[ICADD (E3H) IIC address register
Bit number 7 6 5 4 3 2 1 0
Symbol ICADD[7:1] -
R/W R/W -
Reset value 0 -
[ICBUF (E4H)IIC transmit and receive data register
Bit number 7 6 5 4 3 2 1 0
Symbol ICBUF
R/W R/W
Reset value 0
Bit number Bit symbol Description
7~0 IICBUF [IC transmit receive data buffer
[ICCON (E5H)IIC configuration register
Bit number 7 6 5 4
Symbol - - IIC_RST RD_SCL_EN
R/W - - R/W R/W
Reset value - - 0 1
Bit number 3 2 1 0
Symbol WR_SCL_EN SCLEN SR IIC_EN
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
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Bit number| Bit symbol Description
7~6 - Reserved

IIC module reset signal

5 [IC_RST | 1:1IC module reset operation
0: IIC module works properly
Host read pull low clock line control bit.

4 RD_SCL_EN| 1: enable the host to read and pull the low clock line function;
0: disable the host to read and pull the low clock line function.
Host write pull low clock line control bit.

3 WR_SCL_EN]| 1: enable the host torke and pull the low clock line function;
0: disable the host to write and pull the low clock line function.
[IC clock enable bit

2 SCLEN 1: clock work properly
0: pull down the clock line.
[IC conversion rate control bit
1: conversion rateontrol is turned off to adapt to the standard

1 SR speed mode (100K);
0: conversion rate control is enabled to adapt to fast speed mo
(400K)
[IC work enable bit

0 IIC_EN 1: 1IC normal work;
0: 11C not work

IEN1 (E6H)Interrupt enable register 1

Bit number 7 6 5 4 3 2 1 0
Symbol EX7 EX6 EX5 EX4 EX3 EX2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset value 0 0 0 0 0 0 - -
Bit number Bit symbol Description
. EX7 WDT/Timer2 interrupt enable
1: interrupt enable; O: interrupt disable
5 EX6 External interrupt 3nterrupt enable
1: Interrupt enable; O: Interrupt disable
5 EX5 C§D|nterrupt enable | |
1: interrupt enable; O: interrupt disable
4 Ex4 AQC interrupt enable | |
1: interrupt enable; O: interrupt disable
3 EX3 IIQ interrupt enable .
1: interrupt enable; Onterrupt disable
2 EX2 External interrupt 2 interrupt enable
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1: interrupt enable; O: interrupt disable
1~-0 - Reserved
IEN2(E7H)Interrupt enable register
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - EX10 EX9 EX8
R/W - - - - - R/W R/W R/W
Resetvalue - - - - - 0 0 0
Bit number Bit symbol Description
7~3 - Reserved
UART1 interrupt enable
2 EX10 1: interrypt enable;
0: interrupt disable
UARTO interrupt enable
1 EX9 1: interrypt enable;
0: interrupt disable
LVDT interrupt enable
0 EX8 1: interrupt enable;
0: interrupt disable
[ICSTAT (E8H)IIC status register
Bit number 7 6 5 4
Symbol IIC_START IIC_STOP lIC_RW [IC_AD
R/W R R R R
Reset value 0 1 0 0
Bit number 3 2 1 0
Symbol [IC_BF lIC_ACK IIC_WCOL IIC_RECOV
R/W R R R/W R/W
Reset value 0 1 0 0
Bit number Bit symbol Description
Start signal flag
7 IIC_START | 1: boot bit detected,;
0: no boot bit detected
Stop signal flag
6 IIC_STOP | 1: stop status detected;
0: no stop status detected
Read and write flag.
Record the read/write information obtained from the addreg
5 IC_RW
- byte after the last address match.
1: read;0: write.
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IIC_AD

Address data flag bit.

1: indicates that the most recently received or sent byte is ¢
0: indicates that the most recently res or sent byte is
address.

IIC_BF

[ICBUF full flag.

Received in IIC bus mode:

1: received successfully, buffer is full;

0: received successfully, buffer is empty.

Send in IIC bus mode

1. data transmission is in progrgsi®es not include the
acknowledge bit and the stop)bibuffer is full;

0: data transmission has been compldtkzes not include the
acknowledge bit and the stop)bibuffer is empty.

IIC_ACK

Answer flag
1: invalid response signal
0: effective response signal.

IC_WCOL

Write conflict flag.
1: when the IIC is transmitting the current data, the new dai
attempted to be written to the transmit buffer; new data car
be written to the buffer.
0: no write conflict

[IC_RECOV

Receive overflow flag bit
1: When the previous data received by the 1IC has not beer
taken, new data is received, the new data cannot be receiv
the buffer.

0: no receive overflow.

[ICBUFFER (E9H)IIC transmit and receive data buffer register

Bit number

7 | 6

| 5 | 4 | 3 | 2 | 1

Symbol

ICBUFFER

R/W

R/W

Reset value

0

TRISA (EAH) PA port direction register

Bit number

7 6

5 4 3 2 1 0

Symbol

R/W

R/W R/W

Reset value

Bit number

Bit symbol

Description

1~-0

PA direction register
0: output; 1: input
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corresponds to bit selection

1: Select the COM port mode and turn on the high current
function;

0: select 10 port mode

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset value 1 1 1 1 1 1 1 1
Bit number Bit symbol Description
7-0 B PB direction register
0: output; linput
TRISC(ECH)PC port direction register
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset value 1 1 1 1 1 1 1 1
Bit number Bit symbol Description
7-0 3 PC direction register
0: output; 1: input
TRISD(EDH)PD port direction register
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset value 1 1 1 1 1 1 1 1
Bit number Bit symbol Description
7-0 3 PD direction register
0: output; 1: input
COM_IO_SEL(EEH) COM port selection configuration register
Bit number 7 6 5 4 3 2 1 0
Symbol COM7 | COM6 | COM5 | COM4 | COM3 | COM2 | COM1 | COMO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset value 0 0 0 0 0 0 0 0
Bit number Bit symbol Description
7~0 -- COM port selectiorwonfiguration register, PB port
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Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description
2~0 - PAO/PA1/PD6 opetdrain output enable register
Bit[0]: PAO, Bit[1]: PAL, Bit[2]: PD6
1: Open drain output;
0: CMOS output

B (FOH) Bregister

Bit number 7 6 5 4 3 2 1 0
Symbol B
R/W R/W
Reset value 0
Bit number Bit symbol Description
2-0 5 B register: the source and destination registers of
multiplication and division operations.

IRCONL1 (F1H)Interrupt flag registet

Bit number 7 6 5 4 3 2 1 0
Symbol IE7 IE6 IES IE4 IE3 IE2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset value 0 0 0 0 0 0 - -
Bit number Bit symbol Description
WDT/Timer2 interrupt flag
7 IE7 1: There is a WDT/Timer2 interrupt flag;
0: No WDT/Timer2 interrupt flag
External interrupt 3 interrupt flag
6 IE6 1: There isa External interrupt 3interrupt flag;
0: No External interrupt 3 interrupt flag
CSDinterrupt flag
5 IE5 1: There is &SDinterrupt flag;
0: NoCSDinterrupt flag
ADC interrupt flag
4 IE4 1: There is &ADC interrupt flag;
0: NoADC interrupt flag
3 IE3 [IC interrupt flag
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1: There is dIC interrupt flag;
0: NolIC interrupt flag
External interrup® interrupt flag
2 IE2 1: There is dNT2 interrupt flag;
0: NoINT2 interrupt flag
1~0 | Reserved
PERIPH_IO_SEL (F2H)C /INT function control register
Bit number 7 6 5 4 3
Symbol - IIC_AFIL_SEL | lIIC_DFIL_SEL IIC_IO_SEL
R/W - R/W R/W R/W R/W
Reset value - 1 0 0 0
Bit number 2 1 0 /
Symbol INT2_IO_SEL| INT1_IO_SEL | INTO_IO_SEL
R/W R/W R/W R/W /
Reset value 0 0 0
Bit number Bit symbol Description
[IC port analog filter selection enable
6 IIC_AFIL_SEL | 1: select analog filter function;
0: do not select analog filter function.
[IC port digital filter selection enable.
5 IIC_DFIL_SEL | 1: select digital filter function;
0: do not select digital filter function.
lIC select enable
0: PAO/PAL1 select IIC function;
1: PB5/PCO select IIC function;
43 IIC 10 SEL 2: PA1/PD6 selec.t [IC function |
- - (When PB5/PCO is used as IIC port, there is n@&mRrol
function, automatic logic control becomes ofuain
output, when PB5/PCO is used as GPIO, there is no
opendrain output function)
INT2 select enablecorrespond PD7
2 INT2_IO_SEL | 1: select INT2 function
0: not select INT2 function
INT1 select enablecorrespond PD6
1 INT1 IO_SEL | 1:select INT1 function
0: not select INT1 function
INTO select enablecorrespond PDO
0 INTO _IO_SEL | 1: select INTO function
0: not select INTO function
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IPL2 (F4H)Interrupt priority register 2
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - IPL2.2 | IPL2.1 | IPL2.0
R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description
7~3 -- Reserved
2 IPL2.2 UART1 |.nte_rrupt pI-’IOI‘Ity.- |
0: low priority; 1: high priority
1 PL2.1 UARTO i.nte_rrupt priority._ |
0: low priority; 1: high priority
0 IPL2.0 LVDT int.err.upt pri(?rity. o
0: low priority; 1: high priority
IPL1 (F6H)Interrupt priority registef.
Bit number 7 6 5 4 3 2 1 0
Symbol IPL1.7 | IPL1.6 | IPL1.5 | IPL1.4 | IPL1.3 | IPL1.2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset valug 0 0 0 0 0 0 - -
Bit number Bit symbol Description
- IPLL7 WDT/Tin.1er_ 2 inter_rupt p_rio.rity.
0: low priority; 1: high priority
5 IPLL6 External .|nt_errupt Ct_RnterrL_jpt. priority.
0: low priority; 1: high priority
5 IPLL5 CSD mtgrrgpipnontty. o
0: low priority; 1: high priority
4 PL14 ADC mte:rrgpt prlor_lty. o
0: low priority; 1: high priority
3 IPL1.3 lc interr.up_t priorit;_/. o
0: low priority; 1: high priority
5 PLL2 External .|nt_errupt2 F)I’IOI’I'[}/. |
0: low priority; 1: high priority
1~-0 -- Reserved
EXT_INT_CON (F7H)External interrupt polarity control register
Bit number 7 6 5 4
Symbol - INT3_POLARITY INT2_POLARITY
R/W - R/W R/W R/W
Reset value - 0 0 1
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Bit number 3 2 1 0
Symbol INT1_POLARITY INTO_POLARITY
R/W R/W R/W R/W R/W
Reset value 0 1 0 1
Bit number Bit symbol Description
External interrupt 3_x trigger polarity selection:
6 INT3_POLARITY | 1: Rising edge (high level wake in low power mode)
0: Falling edge (lowevel wakeup in low-power mode)
External interrupt 2 trigger polarity selection:
54 INT2 POLARITY 01: lfa}hng edge (!oWeveI wakeup_ln low-power mode)
- 10: rising edge (high level wake in low power mode)
00/11: Double edge (Ioevel wakeup in low-power mode)
External interrupt irigger polarity selection:
3-2 INTL POLARITY 01: F.allllng edge (!oWeveI Wakeup' in low-power mode)
- 10: rising edge (high level wake in low power mode)
00/11: Double edge (Ioevel wakeup in low-power mode)
External interrupt O trigger polarigelection:
1-0 INTO_ POLARITY 01: Falling edge (lowevel wakeup in low-power mode)

10: rising edge (high level wake in low power mode)

00/11: Double edge (Iodevel wakeup in low-power mode)

DATAA (F8H)

PA data register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - PAl PAO
R/W - - - - - - R/W R/W
Reset value - - - - - - 1 1
Bit number Bit symbol Description
PA data registerThe output level of the PA group can be
1~0 3 configured as the GPIO port. The read value is the level s
of the current 10 portinput) or the configured output (outpu
value.

SPROG_ADDR_L(FAHEEPROM address control register

Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
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7~0

EEPROMblock addrestow 8 bits
SPROG_ADDR_L [3:0]select the address in the page,
SPROG_ADDR_L [7:4]select the page

SPROG_DATA(FBH)EEPROM data register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W - - - - R/W R/W R/W R/W
Reset value - - - - 0 0 0 0
Bit number Bit symbol Description
EEPROM programming: the number of data to be writter
3-0 B (0~15) (SPROG_NUM*2bytes)

When SPROG_NUM=0, it means that only 1 data is
programmed

SPROG_CMD(FCHEEPROM command register

Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
7-0 3 Write 0x96: EEPROM page erase;

Write 0x69: EEPROM byte programming

SPROG_TIM(FDH) EEPROMerase time control register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W - - - - R/W R/W R/W R/W
Reset value - - - - 0 0 1 0
Bit number Bit symbol Description
7~4 -- Reserved
3~2 -- 0~3 data writing time=1.50~2.25ms (step 0.25ms)
00: Data writing time=1.50ms;
01: Data writing time = 1.75ms;
10: Data writing time=2.00ms;
11: Data writing time = 2.25ms
Note: The time fomwriting single or multiple words is th
time selected above
1~-0 -- 0~3 page erasing time=2.25~3.00ms (step 0.25ms)
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00: page erasing time = 2.25ms;
01: Page erasing time=2.50ms;
10: Page erase time=2.75ms;
11: Page erase time=3.00ms

PD_ANA (FEH)Module swtch control register

Bit number 7~4 3 2 1 0
Symbol - PD_OSC_32K| PD_XTAL_32K PD_CSD | PD_ADC
R/W - R/W R/W R/W R/W
Reset value - 0 1 1 1
Bit number Bit symbol Description
LIR trol regi
3 PD OSC 32K C control register
- - 1: off; O: on, default on
RTC crystal oscillator circuit (32768Hz) control register.
2 PD_XTAL_32K | 1: close;
0: open; default close.
Analog CSD work control register:
1 PD_CSD 0: CSD module works normally;
1: CSD module does not work
Analog ADC shutdown control register
0 PD_ADC 0: ADC module works normally;
1: ADC module does not work

BOR_SEL(FFH)BOR control register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - | PD_BOR| SEL_BOR_DELAY SEL_BOR_VTH
R/W - - - R/W R/W R/W
Resetvalue| - - - 1 1 0
Bit number Bit symbol Description
4 PD_BOR BOR control register
1: close; O: open, close by default
Note: It is recommended to open BOR without delay w
the program is first initialized
3 SEL_BOR_DELAY | Select the signal, select the povadawn delay of BOR

0: Delay time 1; 1: Delay time 2

2~0

SE._BOR_VTH

BOR threshold selection
000:reserved001: 2.8V; 010: 3.3V;
011: 3.7V; 1xx: 4.2V

Note:
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1. The reserved register and the reserved bits of the register are forbidden to write operation,
otherwise the chip may be abnormal.

BF7412AMXX-XJLX

4.2.SecondaryBus RegistersDetailed Description

CFGO_REQO00H) Configuration word registeéd

Bit number 7 6 5 4 3 0
Symbol CFGO_REG7:0]
R/W R
Reset value FF
CFG1_REEO01H) Configuration word register 1
Bit number 7 6 5 4 3 2 1 0
Symbol CFGL_RE(J7:0]
R/W R
Resetvalue 1F
CFG2_REQEO02H) Configuration word register 2
Bit number 7 6 5 4 3 2 1 0
Symbol CFG2 RE(J7:0]
R/W R
Reset value 3F
CFG3_REQE03H) Configuration word register 3
Bit number 7 6 5 4 3 2 1 0
Symbol CFG3 REJ7:0]
R/W R
Reset value FF
CFG4_REJ04H) Configuration word register 4
Bit number 7 6 5 4 3 2 1 0
Symbol CFG4_REG7:0]
R/W R
Reset value 10
CFG5_REQEO05H) Configuration word register 5
Bit number 7 6 5 4 3 2 1 0
Symbol CFG5_REJ7:0]
R/W R
Reset value FF
Bit number Bit symbol Description
7~0 - Configuration word register
The written value is SFR, the read value is the effective val
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and the configuration word or SFR is selected according to

OSC_SFR_SEL
CFG6_REQEO06H) Configuration word register 6
Bit number 7 6 5 4 3 2 1 0
Symbol CFG&_RE(J7:0]
R/W R
Reset value FF
CFG7_REQEO07H) Configuration word register 7
Bit number 7 6 5 4 3 2 1 0
Symbol CFG7_REJ7:0]
R/W R
Reset value 03
CFG8_REE08H) Configuration word registes
Bit number 7 6 5 4 3 2 1 0
Symbol CFG&_RE(J7:0]
R/W R
Reset value FF
CFG9_REQEO09H) Configuration word registed
Bit number 7 6 5 4 3 2 1 0
Symbol CF&_RE(Jd7:0]
R/W R
Reset value FF
CFG10_REQO0AH) Configuration word registet0
Bit number 7 6 5 4 3 2 1 0
Symbol CFG10 REJ7:0]
R/W R
Reset value FF
CFG11_REQGOBH) Configuration word registerl
Bit number 7 6 5 4 3 2 1 0
Symbol CFGL1 REJ7:0]
R/W R
Reset value 03
CFG12_REQOCH) Configuration word registet2
Bit number 7 6 5 4 3 2 1 0
Symbol CFGl12 REJ7:0]
R/W R
Reset value FF
CFG13_REQODH) Configuration word registet3
Bit number 7 6 5 4 3 2 1 0
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10: Select SFR write value;
Other:select configuration word

Note: Read the OSC calibration value and control it withi

#0% of the CFG5_REG][7:0] calibration value

Symbol CFG13 REJ7:0]
R/W R
Reset value FF
CFG14_REQOEH) Configuration word registet4
Bit number 7 6 5 4 3 2 1 0
Symbol CFGl4 REJ7:0]
R/W R
Reset value FF
CFG15_REQOFH) Configuration word registets
Bit number 7 6 5 4 3 2 1 0
Symbol CFG15 REJ7:0]
R/W R
Reset value 01
CFG30_REG(10H) Configuration word registet6
Bit number 7 6 5 4 3 2 1 0
Symbol CFG30_RE{J7:0]
R/W R
Reset value FF
OSC_SFR_SEL(1CHADJ_OSC selection register
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W - - - - - - R/W R/W
Reset value - - - - - - 0 0
Bit number Bit symbol Description
1~0 Register ADJ_OSC effective value selection

REG_ADDR (96H)Secondary bus address configuration register

Bit number 7 6 5 4 3 2 1 0
Symbol - - REG_ADDRS5:0]

R/W - - R/W R/W R/W R/W R/W R/W
Reset value - - 0 0 0 0 0 0
Bit number Bit symbol Description

5~0 REG_ADDRS5:0] | Secondary bus address configuration register

When operating the secondary bus register, it is
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recommended to read and write the secondary bus regis
first EA = 0, and then EA = 1 after the operation is
completed, to prevent other interrupts or operations from
modifying the address or data of the secondary bus regis
REG_DATA (97H) Secondary bus data read and write registers

Bit number 7 6 5 4 3 2 1 0
Symbol REG_DATA[7:0]
R/W R/W
Reset value 0
Bit number Bit symbol Description
7~0 REG_DATA[7:0] | Secondary bus data read and write registers: It is

recommended to read and write secondary bus registers
EA =0, and then EA =1 after tloperation is completed, t(
prevent other interrupts or operations from modifying the
secondary bus register address or data
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5. Clock, Reset, Work Mode, WDT

5.1.Clock Definition

PLL Ny F_sys clk cPU
Lonbi > =2/4/6/12
+12
> TimeO/ 1
- ADC
> nec wlscl
- PWM
> FLASH
PROG,, > SRAM
- UARTD/1 > SFR
PLL - 10
24MHz
- CsD
XTAL
32768Hz
_ lPGC
E——— Timer2 Program <
LIRC
SWE < SV\QE
> WDT
Clock block diagram

The BF7412AMXX-XJLX series clock is defined as follows:

PLL_12MHz: Frequency 12MHz, gate control module enabled, used as ADC, Flash, PWM control,
clock source and system clock after frequency division.

F_sys_clk Frequency6MHz/3MHz/2MHz/1MHz which can be used as a coetated clock.

XTAL32 768Hz external 32768z precision clock, which can be used as Timer2 clock.

RC1MHz: built-in RC oscillator with a frequency of 1MHz and PLL clock.

LIRC : internal lowspeed clock, this clock is usedwatchdog clock and Timer2 clock.

PLL_24MHz: The frequency is 24MHz, the gating module is enabled, and it is used as the CSD
and UART clock source.

SCL: IIC master clock, sent by the 1IC Master, as the 1IC communication clock.

Page 73 /208



Eb I S

Semiconductor

BF7412AMXX-XJLX

PGC: Programming clock, downdal clock when programming and burning programs.

5.2.Clock Related Registers

SYS_CLK_CFG(84H) Clock control register

Bit number| 7 6 5 4 3 2 1 0
Symbol - - - - - WAIT_MODE | PLL_CLK_SEL
R/W - - - - - R/W R/W
Resetvalug - - - - - 0 0 1
Bit number Bit symbol Description
7~3 -- Reserved
WAIT mode enable
2 WAIT_MODE | 1: The chip enters WAIT mode;
0: The chip exits WAIT mode
PLL clock divided selection register
00: 6MHz;
1-0 PLL_CLK_SEL | 01: 3ViHz;
10: 2MHz;
11:1MHz
PD_ANA (FEH)Module switch controtegister
Bit number 7~4 3 2 1 0
Symbol - PD_OSC_32K| PD_XTAL_32K PD_CSD | PD_ADC
R/W - R/W R/W R/W R/W
Reset value - 0 1 1 1
Bit number Bit symbol Description
LIRC control register
3 PD_OSC_32K 1: off; 0: on, default on
RTC crystal oscillator circuit (32768Hz) control register.
2 PD_XTAL_32K | 1: close;
0: open; default close.
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5.3.Reset

There aréef reset modgin BF7412AMXX-XJLX: WDT overflow rese(WDTRST_B, power
on rese{(PO_BH, brown-out reset(BO_F), program resePROG_F, debug resefDEBUG_F) PC
pointer overflow resefADDROF_B, software resetSOFT_H. Any one of above reset, global will
make chip reset. We can judge the reset flag register wseh happen, the reset must be cleared
by software.

Clear WDT _ WDT

WDT counter reset ‘@
—_—
Power-on reset - ADC_CTRL
Power-down reset » CSD_TIMING
—‘ S8051 - LED
Debug reset > e
INT_CTRL

Reset control

PWM

FLASH_CTRL
Power-on reset trigger CLK _CTRL
WDT overflow reset
Address overflow - GPIO
Program reset

- DT countgr reset
_—
Software reset

Reset status record SFR W
5.3.1. Reset sequence

Reset block diagram

po_n: Poweion reset, the analog module is generated after the system is powered on, and the
system exits the reset mode.

bo_n: Poweidown reset, the analagodule generates a level signal after the system has a
powerdown reset. When the powdown reset signal is low, the entire chip is in the reset state.
After the global reset signal becomes high, the system exits the reset mode after the global reset
signal continues to be valid for 20ms.

prog_en: Programming reset. When prog_en is high, it is the programming mode of FLASH.
At this time, the global reset signal is valid. After it goes low, the global reset signal continues to be
valid for 20ms.

soft_rst: software reset, the soft reset signal is valid by writing SFR, and the global reset signal
is valid for 20ms. After 20ms, the system exits the reset mode.
wdt_rst: The watchdog timer overflows and resets. After the watchdog timer overflows, the global
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reset is 20ms. After 20ms, the system exits the reset mode.

addr_overflow: PC pointer overflow reset. If the PC pointer exceeds the valid address range of
the flash when the MCU addresses the program memory, the addr_overflow signal becomes high,
and thesys_clk clock rising edge detects the high level of addr_overflow (requires 1 clock cycle)
and resets the global 20ms, the reset signal will clear the addr_overflow signal to zero. After 20ms,
the system exits the reset mode.

debug_rst_out_n: trim configation reset, output a reset signal for the core trim module, low
means reset is effective, chip global reset, but there will not be a 20ms initialization process, only
delay 1 system clock reset low level.

~——93ms——Pp»|

|
vee |7
|

pon

po_rstn -

s | |
prog en | |

wdt rst
addr overflow
soft rst

debugrst out n

rstn

Reset timing diagram

Reset sequence description:

1. The chip has a powam reset, and the analog POR module delays for 93ms, and po_n is pulled
high.

2. The programmer sends instructions to make the chip enter the progigumode (prog_en is
pulled high), and the system is in a global reset state in the programming mode. After the
programming is completed, the programming mode is exited. After a delay of 20ms, rst_n is
pulled high and the chip enters normal operation.

3. During normal operation, any one of watchdog reset, address overflow reset, and soft reset
occurs, rst_n is pulled low, after a delay of 20ms, rst_n is pulled high, and the chip enters
normal operation.

4. In debug mode, configure debug reset, pull down rstulhpp 1 system clock in
debug_rst_out_n, pull up rst_n, and the chip enters normal operation.
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Powerup/powerdown sequence

A BOR/POR

VDD

/BOR

F |
| T2+—————=T2<0. 6%T3
=V sror

PRO_BOR_N

-— T4 —

REST_N

Poweron reset diagram
BOR/POR Parameters

Symbol Parameter Min | Typ Max | Unit
VSPOR Power on reset start voltage - - 300 mV
KPRO Power on reset voltage rate 0.01 - - V/ms
VPOR Power on reset voltage 1.1 15 2.2 \%
VBOR Brownout reset voltage (¥10%), hysteresis 0.2 - VBOR - \%
VDD_min | Minimum operating voltage 2.7 - - \%
T1 VDD keep VSPOR time 0.1 - - ms
T2 VPOR fromVDD_min time - - 0.6*T3 | ms
T3 Reset POR_BOR_N duration 55 93 131 ms
T4 Global reset effective time - 20 - ms

Note: VBOR voltage is selected by register BOR_SEL[2:0].

When VDD is affected by the load or severely disturbed, if the voltage drops intoltiage
dead zone and the chip is not within the working voltage range, it may cause the system to work
abnormally, such as EEPRQGIMe data loss. The function of powdown reset (BOR) is to
monitor when VDD drops to the BOR voltage, the MCU can genarpteverdown reset in
advance to avoid system errors.
Suggestions to prevent entering the voltage dead zone and reduce the probability of system error:
BOR is turned on when the program is first initialized, and BOR is turned on without delay
Increase theoltage drop slope

5
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BF7412AMXX-XJLX

SFR
Q By
Ox8E | SOFT_RST RW 0000_0000b | Soft reset register
OxD7 | RST_STAT RW x000_0010b | Reset flag register
OxFF | BOR_SEL RW xxx1 1000b | BOR controlregister
SOFT_RST(8EH}Poft reset register
Bit number 7 6 5 4 3 2 1 0
Symbol -

R/W R/W
Reset value 0
Bit number Bit symbol Description

70 3 Software reset register. Software reset is only generated

when the register value is 0x55.

RST_STAT (D7H)Reset flag register

Bit number | 7 6 5 4 3 2 1 0
Symbol DEBUG_F| SOFT_F| PROG_F| ADDROF_F|BO_F|PO_F| WDTRST_F
R/W - R/W R/W R/W R/W R/W | RIW R/W
Reset valug - 0 0 0 0 0 1 0
Bit number Bit symbol Description
7 -- Reserved
: No effect;
6 DEBUG _F 0 c.’e eCt’. .
- 1: Trim configuration reset occurred
0: Noeffect;
5 SOFT F '
- 1: Software reset occurred
4 PROG E 0: No effect; |
- 1: A programming reset occurred
: No effect;
3 ADDROF F 0:Noe .eCt’
- 1: PC pointer overflow reset occurred
: No effect;
2 BO E 0: No effect;
- 1: Powerdown reset occurred
0: No effect;
1 PO F
- 1: Brown-out resebccurred
0: No effect;
0 WDTRST F .
- 1: Watchdog timer overflow resetcurred

Poweron reset RST_STAT register reset value 0x02; other mode reset: the reset flag bit

Page 78 /208




FRIZEEAST

Semiconductor BF7412AMXX-XJLX
corresponding to the RST_STAT register is 1, other reset flag bits keep their original state.
BOR_SEL(FFH)BOR control register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - | PD_BOR| SEL_BOR_DELAY SEL_BOR_VTH
R/W - - - R/W R/W R/W
Reset value| - - - 1 1 0
Bit number Bit symbol Description
4 PD_BOR BOR control register

1: close; 0: open, close by default
Note: It is recommended to open BOR without delay w
the program is first initialized

3 SEL_BOR_DELAY| Select the signal, select the povdewn delay of BOR
0: Delay time 1; 1: Delay time 2
2~0 SEL BOR_VTH | BOR threshold selection

000:reserved001: 2.8/; 010: 3.3V;
011: 3.7V; 1xx: 4.2V

BOR_SEL register is connected to poveer reset: state is 0x18, other resets will not change the
configuration value

: BOR
Delay selection SEL_BOR_VTH | Powerdown| Recovery | Hysteresis| Delay
SEL_BOR_DELAY
- - threshold (V)| threshold (V) (V) (es
000 - - - -
001 2.8 2.9 0.1 83.9
0 010 3.3 3.4 0.1 97.6
011 3.7 3.8 0.1 107.2
1IXX 4.2 4.3 0.1 117.2
000 - - - -
001 2.8 2.9 0.1 167.8
1 010 3.3 3.4 0.1 195.7
011 3.7 3.8 0.1 215.1
IXX 4.2 4.3 0.1 2354
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5.4.Working Mode

TheBF7412AMXX-XJLX series has 3 working modes, which can be selected according to
different situations.

TheBF7412AMXX-XJLX provides the SYS_CLK_CFG register, whosg&Ran be
configured to control the MCU into WAIT mode. TBE7412AMXX-XJLX provides the PCON
register, the BitO of which can be configured to control the MCU into low power mode.

Active mode

That is, the normal working mode, the modules keep working normally, and the functions of
each module are controlled by the software camégon.

Wait mode

Enter Wait mode by writing 1 to SYS_CLK _CFGQorerelated moduleand PWMO ~2
modules do not work, other modules can woré exit this mode by interrupt

Low_power mode

Enter low power mode by writing 1 to PCON.0. RC1M and PLLIdRC working,
WDT/Timer2 configurable workingCPU and other digital modules are not working.
SYS_CLK_CFG(84H) Clock control register

Bit number| 7 6 5 4 3 2 1 0
Symbol - - - - - | WAIT_MODE | PLL CLK SEL
R/W - - - - - R/W R/W

Resetvalug - - - - - 0 0 1
Bit number Bit symbol Description

WAIT mode enable

2 WAIT_MODE | 1: The chip enters WAIT mode;
0: The chip exits WAIT mode

PCON(87H)Low-power mode select register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - LPM
RIW - - - - - - - RIW
Reset value - - - - - - - 0
Bit number Bit symbol Description

Low power mode control

1: Low power consumption mode;

0 LPM 0: Normal mode, automatically cleared after waking up

Note: After wakingup,the of t war e del ay
otherwise the wakep function isabnormal
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Low
Power

1. External interrupg
2. lIC(S) interrupt
3. WDT interrupt
4. TIMERZ2 interrup

\/

Active

BF7412AMXX-XJLX

PCON=1

SYS CLK_CFg2] =1

> Wait
mode

A

1. External interrupt
2. IIC(9) interrupt

3. WDT interrupt

4. TIMERZ2 interrupt
5. UART interrupt

6. ADC/CSD interrupt
7. LVDT interrupt

Working mode conversion diagram

Ways to exit Wait mode:

Enabk any one of IIC, External InterruptO, External Interruptl, External Interrupt2,
External Interrupt3, WDT, Timer2, CSD, ADC, LVDUART can wake up the chip, exit
the Wait mode, and the CPU executes the interrupt service routine.

Ways to exit Low_power mode

5

Enable IIC, External InterruptO, External Interruptl, External Interrupt2, External

Interrupt3, WDT, Timer2, any of them can wake up the chip and exit the Low_power

mode. After the interrupt response is generated, the CPU executes the interrupt service

routine related to the interrupt vector. And after the RETI return instruction is executed, it

returns to the next instruction that causes the CPU to enter the Low_power mode to

continue running the program.

Note: PCON = 0x01, BOR off can obtain lower poveensumption, but the chip needs to

ensure that it is in the normal operating voltage rang®/{&.5V), if the chip power supply is
unstable, resulting in less thary, it is strongly recommended that BOR be turned on.
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Mode Contions for entering this mode Effect on the clock
LIRC work
] ) XTAL32K Depends on software configuration
Active/Wait PCON=0
RC1M work
PLL work
LIRC work
XTAL32K Depends on software configuration
Low Power PCON-1
RC1M close
PLL close

Working status table of clock source in each mode

Work status
NO | Module Name | Clock source . .
Active Walit Low Power
1 |s8051 F _sys_clk a X X
A [ A [
2 | UARTO~1 PLL_24M cco.rdlng_ cco_rdlng. X
~ Configuration Configuration
3 | PWMO~2 PLL_24M According x <
- Configuration
4 | Internal TimerO F_sys_ck Acco.rdlng. X X
Configuration
5 | Internal Timerl F_sys_clk Acco.rdlng- X X
Configuration
LIR A [ A [ A [
6 | External Timer2 C/ cco.rdlng_ cco_rdlng. cco_rdlng_
XTAL32K Configuration Configuration Configuration
2 | woT LIRC Acco.rdlng. Acco_rdlng. Acco_rdlng_
Configuration Configuration Configuration
A di A di
8 |ADC_CTRL |PLL_48M GEORING eeoraing x
- - Configuration Configuration
A di A di
9 | CSD Timing | PLL_48M eeording ecording x
Configuration Configuration
Accordin Accordin Accordin
10 | lIC(S) F sys clk _ g_ . g. . g_
Configuration Configuration Configuration

Status table for each digital module in different modes
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5.5.WDT

The WDT timing counting circuit uses the internal epeed clock LIRC for timing, and the
configurable timing timés 2*n*18ms (n=0,1,2,3,4,5,6;7>- Here n is the configuration value of
the timing configuration register

wdt_time_sel
“| Decoder > wdt_rest
>
Comparer > Over_selt
clk_rc_out > -
wdt_clr_n Int_wdt_n
> Counter > >
wdt_en -
Idle_mode Ar

Classification of WDT overflow signals due to the particularity of the system applications:

In normal mode, if the WDT overflow occurs, the overflow signal is the WDT overfsetr
signal, the WDT overflow reset affects the global reset. At this point, the system implements a
global reset action and reloads the configuration information.

In Low_powermode, if the WDT overflow, the overflow signal is the WDT interrupt signal.
Interrupt wakeup chip exitd.ow_powermode and executes WDT interrupt service function.

The watchdog module is a timing counting module. Its count clock is the internaplesd
clock LIRC. Its timing clear signal is composed of global reset and configuration clear. This signal
is synchronously released by the watchdog timing clock in the reset module; The clearing action is
generated every time the CPU configures the watchdwgy tonfiguration register (WDT_CTRL),
and the watchdog restarts timing; at the same time, the watchdog counter has the watchdog count
enable controlwhen the count enable is valiifter the watchdog generates a timing overflow
(reset or interrupt), ashg as the watchdog counting enable is not turned off, the watchdog counter
will restart counting.
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5.5.1.WDT Related Registe

SFRregister
Address Address Address | Address Address
0x85 INT_PE_STAT RW XXxX_xx00b| WDT/Timer2 interrupt status register
0x91 | WDT_CTRL RW xXxX_x000b| WDT timeout configugration register
0x92 WDT_EN RW 0000_0000Kg wWDT timing enable register
OXE6 | IEN1 RW 0000_00xxb Interrupt enable register 1
OxF1 IRCON1 RW 0000_00xxb Interrupt flag registet
OxF6 IPL1 RW 0000_00xxb| Interruptpriority register 1
WDT SFRlist

55.2WDT RegisterDetailed Description

INT_PE_STAT(85H)WDT/Timer2 interrupt status register

Bit number | 7 6 5 4 3 2 1 0
Symbol - - - - - - | INT_WDT_STAT | INT _TIMER2 STAT
R/W - - - - - - R/W R/W

Reset valug - - - - - - 0 0

Bit number Bit symbol Description
WDT interrupt status, set 0, write WDT_CTRL can set |

1 INT_WDT_STAT | 1: interrupt effective

0: invalid interrupt

WDT_CTRL(91H) WDT timing overflow control register

Bit number | 7 6 5 4 3 2 | 1 | o
Symbol - - - - - WDT_TIME_SEL
R/W - - - - - R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description

WDT overflow timer register. Timing length is as follows:
0x00: 18ms0x01: 36ms

7~0 WDT_TIME_SEL | 0x02: 72ms0x03: 144ms

0x04: 288ms0x05: 576ms

0x06:1152ms 0x07: 2304ms

The watchdog uses the internal lsyeed clock LIRC to complete the timing function and can
achieve timing from 18ms to 2.3s. The timing length is controlled by SFR (WDT_CTRL), as shown
in the following table
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WDT_EN(92H)WDT timing enable register

Bit number 7 6 5 4 3 2 1 0
Symbol WDT_EN
R/W R/W
Reset value 0

Turn off WDT when writing 0x55, write other values to enable W€, WDT always works after
the reset is over. Clearing the WDT is done by writing to the WDT_CTRL register. Whichever
values is written to this register will clear the WDT.

IEN1 (E6H)Interrupt enable register 1

Bit number 7 6 5 4 3 2 1 0
Symbol EX7 EX6 EX5 EX4 EX3 EX2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset value 0 0 0 0 0 0 - -
Bit number Bit symbol Description
WDT/Timer2 interrupt enable
7 EX7 1: interrupt enable;
0: interrupt disable

IRCONL1 (F1H)Interrupt flag registet

Bit number 7 6 5 4 3 2 1 0
Symbol IE7 IE6 IES IE4 IE3 IE2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset value 0 0 0 0 0 0 - -
Bit number Bit symbol Description
WDT/Timer2 interrupt flag
7 IE7 1:there is a WDT/Timer2 interrupt flag;
0: no WDT/Timer2 interrupt flag

IPL1 (F6H) Interrupt priority registef.

Bit number 7 6 5 4 3 2 1 0
Symbol IPL1.7 IPL1.6 | IPL1.5 | IPL1.4 | IPL1.3 | IPL1.2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset valug 0 0 0 0 0 0 - -
Bit number Bit symbol Description
WDT/Timer 2 interrupt priority.
7 IPL1.7 0: low priority;
1: high priority
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6. GPIO

Some pins of the GPIO port are multiplexed with device peripheral funcéiodssannot be
configured as multiple clock functions at the same tiotleerwise it will causenalfunction.llC
communication porpperndrain outputpull-up resister required.

Control bit
Data bus — Pull_up register Vake
Write control Pull_up
register >
R
£

Read control
register

Chip reset DC E RP
)D— ]
10 PIN
Read contfol |
register |
Control bit
- R— R
Write contfol ::: - E
register > :
15, 4
M
/ A
Read control X
register T L
General 10 structure
IIC register
Control bit
Data bus —— Pull_up register | Wake
Write control I Pull_up
register >
‘5\ -
Chip reset | R|RP
. E
j |E | 0PN
Read contfol |
register g
Control bit
Write control - ; | £
register > . E
3 a 3 et
| Input
M Sensor
A { register
X N QQ

Opendrain outpusstructure
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Control bit
Data bus — Pull_up register
Write control
register >
3 ‘s, T
Chip reset | DC D}—l E
Read contfol |
register ]
Control bit
Write control - :: | E
register > ;
3 (5, )
|
M Sensor
A { register
Read control X p—_— %
register
SNS IOstructure
Q
Caontrol bit

Data bus ] Pull_up register Wake

Write contrpl > Pull_vp

register

a

o m

2o
Chip reset | DC E H RP
: | 10 PIN

Read cant
register |] E
Caontrol bit
Pl = e T
Write cantfol > : | E
register 5
; L4
| |
nput
M Sensor
A @ f_ register
Read control— X \_—CQ:
register ADC
» register
To A/D converter

ADC_INDT — TADC_INX

ADC 10 structure
TRISX register (Direction Register): TRISX set to 1 can be configured as input pin, set to 0 can
be configured asutputpin.
DATAX register Data Registgr DATAX set to 1 the data in DATAX will be configured as
high, set to O the data in DATAX will be nfigured as low.
PU_PX register (Pulip resistance enable register): PU_PX set to 1 corresponding pirppull

Page 87 /208



P03 3 Sk

Semiconductor
resistor enable, clear the corresponding piesdwot enable pullp resistor, and pullp resistor
4.7(PB port pultup resisto28K).

PD_PB register (PB putlown resistor enable register): Set PD_PB to 1 to enable the
corresponding pin puliown resistor, clear the corresponding pin to disable thedpulh resistor,
built-in pull-down resisto28k.

ODRAIN_EN register: ODRAIN_EN set tb corresponding pin will enable open drain output,
set to 0 corresponding pin corresponding pin output disenabled, automatically turn @hapen
after enabling IIC functionlC/UART recommends using external pulb resistors

Supports 8 GPIO ports ftmigh current drivdunctions.

BF7412AMXX-XJLX

6.1.GPIO Related Register

SFRregister

Address Name RW | Reset value Description
OxF8 | DATAA RW | xxxx_xx11b | PA data register
0x80 | DATAB RW | 1111 _1111b| PB data register
0x90 | DATAC RW | 1111 1111b| PC data register
0x98 | DATAD RW | 1111 1111b| PD data register
0xD8 | PD_PB RW | 0000_0000b| PB port pultdown resistor enable register
0xDD | PU_PA RW | xxxx_xx00b | PA port pultup resistoenableregister
OxDE | PU_PB RW | 0000_0000b| PB port pultup resistoenableregister
OxDF | PU_PC RW | 0000 _0000b| PC port puHup resistoenableregister
OxE2 |PU_PD RW | 0000 _0000b| PD port pultup resistoenableregister
OxEA | TRISA RW | xxxx_xx11b | PA direction register
OXEB | TRISB RW | 1111 1111b| PB direction register
OXEC | TRISC RW | 1111 1111b| PC directiorregister
OXxED | TRISD RW | 1111 1111b| PD direction register
OXxEE | COM_IO_SEL | RW | 0000_0000b| COM port selection configuration register
OXEF | ODRAIN_EN | RW | xxxx_x000b ;Ag?sl tpef_\ll PDB port open drain enable

Port configuration SFR list
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6.2 GPIO RegisterDetailed Description

6.2.1.Data Register

DATAA (F8H) PA data register

BF7412AMXX-XJLX

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - PAl PAO
R/W - - - - - - R/W R/W
Reset value - - - - - - 1 1
Bit number Bit symbol Description
PA data registerThe outputevel of the PA group can be
1~0 configured as the GPIO port. The read value is the level s
of the current 1O port (input) or the configured output (outf
value.

DATAB(80H)PB data register

Bit number 7 6 5 4 3 2 1 0
Symbol PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset value 1 1 1 1 1 1 1 1
Bit number Bit symbol Description
PBdata registerThe output level of theBPgroup can be
7-0 configured as the GPIO port. The read value is the level

of the current IO port (input) or the configured output
(output) value.

DATAC(90H) PCdata register

Bit number 7 6 5 4 3 2 1 0
Symbol PCr PG PG5 P4 PC3 PC2 PCL PQO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset value 1 1 1 1 1 1 1 1
Bit number Bit symbol Description
PC data registerThe output level of the@group can be
70 configured as the GPIO port. The read value is the level

of the current IO port (input) or the configured output
(output) value.
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DATAD(98H) PDdata register

BF7412AMXX-XJLX

Bit number 7 6 5 4 3 2 1 0
Symbol PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset value 1 1 1 1 1 1 1 1
Bit number Bit symbol Description
PD data registerThe output level of thelPgroup can be
2-0 B configured as the GPIO port. The read value is the level
of the current IO port (input) or the configured output
(output) value.

6.2.2.Pull-up ResistorEnable Register

PU_PA (DDH)PA port pultup resistoenableregister

Bit number 7 6 5 4 2 1 0
Symbol - - - - - PU_PAl | PU_PAO
R/W - - - - - R/W R/W
Reset valug, - - - - - 0 0
Bit number Bit symbol Description
Port PA pultup resistor enable register
1~0 -- 1: The pultup resistor is enabled;
0: The pultup resistor is notnabled
PU_PB(DEH)PB port pullup resisoenableregister
Bit number 7 6 5 4 3 2 1 0
Symbol
R/W
Reset value
Bit number Bit symbol Description
PB port pullup resisoenableregister
7-0 3 Set PU_B to 1 to enable the corresponding pin pupl

resistor, clear the corresponding pin to disable theypull
resistor, the puup resistor is 4.7K.
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PU_PC(DFH)PC port pultup resisoenableregister

BF7412AMXX-XJLX

Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Resetvalue 0
Bit number Bit symbol Description

PCport pullup resisoenableregister

Set PU_E to 1 to enable the corresponding pin faul
resistor, clear the corresponding pin to disable theypull
resistor, the pulup resistor is 4.7K.

PU_PD(E2H) PD port pultup resisoenableregister

Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
PD port pultup resisoenableregister
7-0 3 Set PU_P to 1 to enable the corresponding pin pupl
resistor, clear the corresponding pin to disable theypull
resistor, the pulup resistor is 4.7K.

6.23. Direction Register

TRISA (EAH) PA port direction register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W - - - - - - R/W R/W
Reset value - - - - - - 1 1
Bit number Bit symbol Description

PA direction register
0: output; 1: input
TRISB(EBH)PB port direction register

1~0 -

Bit number 7 6 5 4 3 2 1 0

Symbol - - - - - - - -
R/W R/W R/W R/W R/W R/W R/W R/W R/W

Reset value 1 1 1 1 1 1 1 1
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Bit number Bit symbol Description
7-0 3 PB direction register
0: output; 1: input
TRISC(ECH)PC port direction register
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset value 1 1 1 1 1 1 1 1
Bit number Bit symbol Description
7.0 3 PC direction register
0: output; 1: input
TRISD(EDH)PD port direction register
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Resetalue 1 1 1 1 1 1 1 1
Bit number Bit symbol Description
70 B PD direction register
0: output 1: input
6.24. Large Current Sink
COM_IO_SEL(EEH) COM port selection configuration register
Bit number 7 6 5 4 3 2 1 0
Symbol COM7 | COM6 | COM5 | COM4 | COM3 | COM2 | COM1 | COMO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset value 0 0 0 0 0 0 0 0
Bit number Bit symbol Description
7~0 -- COM port selection configuration register, PB port
corresponds to bit selection
1: Select the COM port mode and turn on the loigient
function;
0: select 10 port mode
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6.2.5.0penDrain Output Enable Register

ODRAIN_EN (EFH) PAO/PA1/PD6 port open drain enable register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description
2~0 - PAO/PA1/PD6 opetdrain output enable register
Bit[0]: PAO, Bit[1]: PAL, Bit[2]: PD6
1: Open drain output;
0: CMOS output

6.26. Pull-down ResistorEnable Register

PD_PB(D8H) PB port pultlown resistor enablegister

Bit number 7 6 5 4 3 2 1 0
Symbol PD_PB7 | PD_PB6 | PD_PB5 | PD_PB4 | PD_PB3 | PD_PB2 | PD_PB1 | PD_PBO
R/W R/IW R/W R/W R/W R/W R/IW R/W R/W
Reset value 0 0 0 0 0 0 0 0
Bit number Bit symbol Description
PD PBN PB port pulldown resistor enablegister
7~0 — 1: The pulldown resistor is enabled;
(n=7~0) . .
0: The pultldown resistor is not enabled
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6.3. GPIO Configuration Process

When setting the port to GPIO, the following three sets of registers need taabeaeingly.

v

10 function select register settings

v

10 direction register settings

v

10 dataregister settings

v

IO configuration flow chart
Notes:
The default source current drive capability of the 1O port is typically 20mA, the sink current
drive capability typically 35mA @5V 0.9VCC.
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7. Interrupt

7.1.Interrupt Sources and Entry Address

o Flag Low
Interrupt N i Enable Priority Interrupt Query Interrupt
Condition Sign - removal power
source control control vector priority number
method wake
External interrupt User must
INTO IEO | IENO[O] IPLO[O] 0x0003 1 0 Yes
0 condition is met clear
User must
Timer0 TimerO overflow | TFO | IENO[1] IPLO[1] 0x000B 2 1 No
clear
External interrupt User must
INT1 IE1 | IENO[2] IPLO[2] 0x0013 3 2 Yes
1 condition is met| clear
User must
Timerl Timerl overflow | TF1 | IENO[3] IPLO[3] 0x001B 4 3 No
clear
External interrupt User must
INT2 IE2 | IEN1J2] IPL1[2] 0x004B 5 9 Yes
2 condition is met clear
Accept or send User must
lc IE3 | IEN1[3] IPL1[3] 0x0053 6 10 Yes
completed clear
ADC conversion Usermust
ADC IE4 | IEN1[4] IPL1[4] 0x005B 7 11 No
completed clear
User must
CSD Counter overflow| IE5 | IEN1[5] IPL1[5] 0x0063 8 12 No
clear
External interrupt User must
INT3 IE6 | IEN1[6] IPL1[6] 0X006B 9 13 No
3 condition is met clear
WDT/ WDT/Timer2 Usermust
IE7 | IEN1[7] IPL1[7] 0x0073 10 14 Yes
Timer2 overflow clear
Voltage User must
LVDT IE8 | IENZ2[0] IPL2[0] 0x007B 11 15 No
conditions meet clear
Accept or send User must
UARTO IE9 | IEN2[1] | IPL2[1] 0x0083 12 16 No
completed clear
Accept or send User must
UART1 IE10 | IEN2[2] IPL2[2] 0x008B 13 17 No
completed clear

List of interrupt information
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OOOO0OH Reset
O003H
L Interrupt
Vector
0OOB3H
L L
FBFFH 16bit

When the chip generates a reset signal, the program starts from the 0x0000 Witrasm
interrupt signal occurs, the program will jump to the interrupt vector program address to execute the
interrupt service raine.

7.2.Interrupt Function

7.2.1.Interrupt Response

When an interrupt request, CPU according to the interrupt vectors determine the type of
interrupt service routine (ISR) to run. CPU complete execution ISR, unless a higher priority
interrupt source gpying for a break. After each ISR has RETI (return from interrupt) instruction.
After RETI instruction, CPU continues to execute the program before the interrupt did not happen.

ISR can only be a higher priority interrupt request interrupt. That isptieriority ISR can
be interrupted by a higpriority interrupt request.

TheBF7412AMXX-XJLX responsginterrupt request until the current instruction finished. If
the RETI instruction is being executed or read, [lEN register, after an additionadstruction then
respond the interrupt request.
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7.2.2.Interrupt Priority

TheBF7412AMXX-XJLX has two interrupt priority levels: interrupt level and default priority.
Interrupt levels (highest, high, and low) take precedence over the default prioatgridhty set to
high is the first to respond. When the priority is set to the same level, the response will be queued
by default. If allowed, the powatown interrupt is the only highelvel interrupt source. Other
interrupt sources can be set to hgglority or low priority.

Each interrupt source can be assigned a priority level (high or low), and the default priority.
The same level of interrupt sources (such as both high priority) the priority is the default priority
decision. Interrupt service roae in progress can only be a highority interrupt request interrupt.

7.2.3.Interrupt Sampling

Internal modules such as internal timers and serial ports generate interrupt requests through
interrupt flag bits in their respective SFR¢.the end of first clock per instruction cycle (C1), at the
rising edge of the external interrupt system clock sampling.

To ensure edgtiggered interrupt is detected, the corresponding port must maintain high level
for two clocks and maintain low féevel two clock.

clk_cpu \ L 4 \ i 4 (.
Interrupt Request
(internal — e.g. TimerQ) s
Instruction Register INTCALL [ (VEC) |
CODE Memeory Fetch (VEC) ((VEC+1)]
IRAM Memory H(SP+1)i{(SP+2)]
Write § Write 3
Stack Buffer [15:0] PC
Stack Pointer SP i sP+1 | sp+2 |
Program Counter (PC) PC VEC
‘min latency -
2 clock cycles

Interrupt sampling timing diagram
7.2.4.Interrupt Wait

Interrupt response time is determined by current state. Fastest response time is five instruction
cycles: one cycle to detect the interrupt request, the other 4 used to execetdl IQQALL) to
ISR.

When the system is executing a RETI instruction and is followed by a MUL or DIV instruction,
the interrupt waits for the longest time (13 instruction cyclBisis 13 instruction cycles are as
follows: one cycle to detect the interruptjuest, three to complete the RETI, five used to execute
DIV or MUL instruction, 4 used to execute long call (LCALL) to ISR. In this case, the response
time is 13 clock cycles.
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SFRregister
Address Name RW | Reset value Description
Ox85 | INT_PE_STAT RW | xxxx_xx00b | WDT/Timer2 interrupt status register
0x86 | INT POBO STAT| RW | soocx xx00b LV[?T boost/LVDT buck interrupt status
- - - register
0x88 | TCON RW | 0000_0xOxb | Timer control register
OxA8 | IENO RW | Oxxx_0000b | Interrupt enableegister
0xB8 | IPLO RW | xxxx_0000Db | Interrupt priority register O
0xC2 | PERIPH_IO_SEL3 RW | x000_0000b| INT3 select enable register 3
O0xC3 | PERIPH_IO_SELZ RW | 0000_0000b| INT3 select enable register 2
0xC4 | PERIPH_IO_SEL1 RW | 0000 _0000b| INT3 select enablezgister 1
OxE1l | IRCON2 RW | xxxx_x000b | Interrupt flag register 2
OxXE6 | IEN1 RW | 0000 _00xxb | Interrupt enable register 1
OXE7 | IEN2 RW | xxxx_x000b | Interrupt enable register 2
OxF1 | IRCON1 RW | 0000 00xxb | Interrupt flag registet
OxF2 | PERIPH_IO_SEL | RW | x100_0000b | IIC /INT function control register
OxF4 | IPL2 RW | xxxx_x000b | Interrupt priority register 2
OxF6 | IPL1 RW | 0000 00xxb | Interrupt priority register 1
OxF7 | EXT_INT_CON RW | x001 0101b| External interrupt polarity control register

Interrupt SFR list

7.3.1 Interrupt SFR Detailed Description

INT_PE_STAT(85H)WDT/Timer2 interrupt status register

Bit number | 7 6 5 4 3 2 1 0
Symbol - - - - - - | INT_WDT_STAT | INT_TIMER2_STAT
R/W - - - - - - R/W R/W
Reset valug - - - - - - 0 0
Bit number Bit symbol Description
WDT interrupt status, set 0, write WDT_CTRL can set |
1 INT_WDT_STAT | 1: interrupt effective
0: invalid interrupt
TIMER?2 interrupt status, set 0, write TIMER2_CFG car
0 INT_TIMER2_STAT set. 0 ,
1: interrupt effective
0: invalid interrupt
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INT_POBO_STAT (8H) LVDT boost/LVDT buck interrupt status register

BF7412AMXX-XJLX

Bit number| 7 6 5 4 3 2 1 0
Symbol - - - - - - INT_PO_STAT| INT_BO_STAT
R/W - - - - - - R/W R/W
Reset valug - - - - - - 0 0
Bit number Bit symbol Description
Lvdt boost interrupt status
1 INT_PO_STAT | 1: boost interrupt is valid
0: boost interrupt is invaild
Lvdt buck interrupt state
0 INT_BO_STAT | 1: buck interrupt is valid
0: buck interrupt is invalid
TCON(88H)Timer control register
Bit number 7 6 5 4 3 2 1 0
Symbol TF1 TR1 TFO TRO IE1 - IEO -
R/W R/W R/W R/W R/W R/W - R/W -
Reset value 0 0 0 0 0 - 0 -
Bit number | Bit symbol Description
3 IE1 External interruptl.
The hardware set 1, the software is cleared.
1 IEO External interrup®.
The hardware set 1, the software is cleared
IENO(A8H) Interrupt enable register
Bit number 7 6 5 4 3 2 1 0
Symbol EA - - - ET1 EX1 ETO EXO
R/W R/W - - - R/W R/W R/W R/W
Reset value 0 - - - 0 0 0 0
Bit number Bit symbol Description
Interrupt enable bit
0: Mask all interrupts (EA has priority overe respective
- EA interrupt enable_bits of the interrupt source_s);
1: The interrupt is turned on. Whether the interrupt req
of each interrupt source is allowed or forbidden is
determined by the respective enable bit.
6~4 -- Reserved
3 ET1 Tim(.arlinter.rupt enable bit .
0: Disable timer 1 to apply for interrupt;
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1: Allow timer 1 flag bit to apply for interrupt.

EX1

INT_EXT1 enable bit
0: Disable INT_EXT1 to apply for interrupt;
1: Allow INT_EXT1 to apply for interrupt.

ETO

Timer O interrupenable bit
0: Disable timer 0 (TFO) to apply for interrupt;
1: Allow TFO flag bit to request interrupt.

EXO

INT_EXTO enable bit
0: Disable INT_EXTO to apply for interrupt;
1: Allow INT_EXTO to apply for interrupt.

IPLO (B8H) Interrupt priority registe®

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - PT1 PX2 PTO PXO0
R/W - - - - R/W R/W R/W R/W
Reset value - - - - 0 0 0 0
Bit number Bit symbol Description
7~4 T Reserved
TF1(Timerlinterrupt) priority selection bit.
3 PT1 0: TF1(Timerlinterrupt) is low priority.
1: TF1(Timerlinterrupt) is high priority.
INT_EXT1 interruptpriority selection bit.
2 PX2 0: INT_EXT1is low priority.
1: INT_EXTL1is high priority.
TFO(TimerOinterrupt) priority selection bit.
1 PTO 0: TFO(TimerOQ interruptjs low priority.
1: TFO(TimerO interrupt is high priority.
INT_EXTO interruptpriority selection bit.
0 PX0 0: INT_EXTOis low priority.

1: INT_EXTOis high priority.

PERIPH_IO_SEL3(C2HINT3 select enable register 3

Bit number 7 6 5 4
Symbol - INT3_22 |0 _SEL | INT3_21_10_SEL INT3_20 _|10_SEL
R/W - R/W R/W R/W
Reset value - 0 0 0
Bit number 3 2 1 0
Symbol INT3_19 IO _SEL | INT_3_18 I0_SEL| INT3 17 _I0_SEL INT3_16_10_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
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Bit number Bit symbol Description
6~0 INT3 n_IO_SEL | INT3_n port selection enable
(n=22~16) 1: Select INT function;

0: Do not select INT function

PERIPH_1O_SEL2(C3HINT3 select enable registér

Bit number 7 6 5 4
Symbol | INT3 15 IO_SEL| INT3 14 IO_SEL| INT3 13 IO_SEL| INT3 12 I0_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number 3 2 1 0
Symbol | INT3 11 IO _SEL|INT3 10 IO _SEL| INT3 9 IO_SEL | INT3 8 I0_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
7~0 INT3 n IO_SEL | INT3_n port selection enable
(n=15~8) 1: Select INT function;
0: Do not select INT function
PERIPH_IO_SEL1(C4H)NTS3 select enable registér
Bit number 7 6 5 4
Symbol INT3 7 10 SEL | INT3 6 IO _SEL | INT3 5 I0_SEL | INT3 4 10 _SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number 3 2 1 0
Symbol INT3 3 IO_SEL | INT3 10 2 SEL | INT3 1 IO_SEL | INT3 0 IO _SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
7~0 INT3 n_I0O_SEL | INT3_n port selection enable
(n=7~0) 1: Select INT function;
0: Do not select INT function
IRCONZ2 (E1H) Interrupt flag register 2
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - IE10 IE9 IE8
R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description
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Reserved

IE10

UARTL interrupt flag
1: There is a UART interrupt flag;
0: No UART1 interrupt flag

IE9

UARTO interrupt flag
1: There is a UARU interrupt flag;
0: No UARTO interrupt flag

IE8

LVDT interrupt flag
1: There is VDT interrupt flag;
0: NoLVDT interrupt flag

IEN1 (E6H)Interrupt enableegister 1

Bit number 7 6 5 4 3 2 1 0
Symbol EX7 EX6 EX5 EX4 EX3 EX2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset value 0 0 0 0 0 0 - -
Bit number Bit symbol Description
WDT/Timer2 interrupt enable
7 EX7 1: interrupt enable;
0: interrupt disable
External interrupt 3 interrupt enable
6 EX6 1: Interrupt enable;
O: Interrupt disable
CSDinterrupt enable
5 EX5 1: interrupt enable;
0: interrupt disable
4 Ex4 AQC interrupt enable | |
1: interrupt enable; O: interrupt disable
[IC interrupt enable
3 EX3 1: interrupt enable;
0: interrupt disable
External interrupt 2 interrupt enable
2 EX2 1: interrupt enable;
0: interrupt disable
1~0 - Reserved
IEN2(E7H)Interrupt enable register
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - EX10 EX9 EX8
R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
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Bit number Bit symbol Description
7~-3 - Reserved
UART1 interrupt enable
2 EX10 1: interrpt enable;
0: interrupt disable
UARTO interrupt enable
1 EX9 1: interrpt enable;
0: interrupt disable
LVDT interrupt enable
0 EX8 1: interrupt enable;
0: interrupt disable
IRCONL1 (F1H)Interrupt flag registet
Bit number 7 6 5 4 3 2 0
Symbol IE7 IE6 IES IE4 IE3 IE2 -
R/W R/W R/W R/W R/W R/W R/W -
Reset value 0 0 0 0 0 0 -
Bit number Bit symbol Description
WDT/Timer2 interrupt flag
7 IE7 1: There is a WDT/Timer2 interrupt flag;
0: No WDT/Timer2 interrupt flag
External interrupt 3 interrupt flag
6 IE6 1: There isa External interrupt 3interrupt flag;
0: No External interrupt 3 interrupt flag
CSDinterrupt flag
5 IES 1: There is &SDinterrupt flag;
0: NoCSDinterrupt flag
ADC interrupt flag
4 IE4 1: There is &ADC interrupt flag;
0: NoADC interrupt flag
[IC interrupt flag
3 IE3 1: There is dIC interrupt flag;
0: NolIC interrupt flag
External interrup® interrupt flag
2 IE2 1: There is dNT2 interrupt flag;
0: NoINT2 interrupt flag
1~0 T Reserved
PERIPH_IO_SEL (F2H)NC /INT function control register
Bit number 7 6 5 4 3
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Symbol - IIC_AFIL_SEL | IIC_DFIL_SEL lIC_10_SEL
R/W - R/W R/W R/W R/W
Reset value - 1 0 0 0
Bit number 2 1 0 /
Symbol INT2_IO_SEL| INT1_IO_SEL | INTO_IO_SEL
R/W R/W R/W R/W /
Reset value 0 0 0
Bit number Bit symbol Description
INT2 select enablecorrespond PD7
2 INT2_1I0O_SEL | 1: select INT2 function
0: notselect INT2 function
INT1 select enablecorrespond PD6
1 INT1 IO_SEL | 1:select INT1 function
0: not select INT1 function
INTO select enablecorrespond PDO
0 INTO_IO_SEL | 1: select INTO function
0: not select INTO function
IPL2 (F4H)Interrupt priorityregister 2
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - IPL2.2 | IPL2.1 | IPL2.0
R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description
7-3 -- Reserved
5 IPL2.2 UART1 i.nte.rrupt priority.. |
0: low priority; 1: high priority
1 PL2.1 UARTO i.nte_rrupt priority._ |
0: low priority; 1: high priority
0 IPL2.0 LVDT int.err_upt pri(?rity. o
0: low priority; 1: high priority
IPL1 (F6H)Interrupt priority registef.
Bit number 7 6 5 4 3 2 1 0
Symbol IPL1.7 | IPL1.6 | IPL1.5 | IPL1.4 | IPL1.3 | IPL1.2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset valug 0 0 0 0 0 0 - -
Bit number Bit symbol Description
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- PLL7 WDT/Tirr.1er_ 2 inter_rupt p_rio.rity.
0: low priority; 1: high priority
5 IPLL6 External .int.errupt @terrgpF priority.
0: low priority; 1:high priority
5 IPLL5 CSD mtgrrgpt prlor'lty. o
0: low priority; 1: high priority
4 PL14 ADC |nt§rrgpt prlor_lty. o
0: low priority; 1: high priority
3 IPL1.3 lc interr.up_t priorit)_/. o
0: low priority; 1: high priority
2 IPL12 External .int.erruptz priority. |
0: low priority; 1: high priority
1~-0 -- Reserved
EXT_INT_CON (F7H)External interrupt polarity control register
Bit number 7 6 5 4
Symbol - INT3_POLARITY INT2_POLARITY
R/W - R/W R/W R/W
Reset value - 0 0 1
Bit number 3 2 1 0
Symbol INT1_POLARITY INTO_POLARITY
R/W R/W R/W R/W R/W
Reset value 0 1 0 1
Bit number Bit symbol Description
External interrupt 3_x trigger polarity selection:
6 INT3_POLARITY | 1: Rising edge (high level wake in low power mode)
0: Falling edge (lowevel wakeup in low-power mode)
External interrupt 2 trigger polarity selection:
1: Falli I | wak inl
54 INT2 POLARITY 0 .a. ing edge (IOWeve wa eup_ln owpower mode)
- 10: rising edge (high level wake in low power mode)
00/11: Double edge (losevel wakeup in low-powermode)
External interrupt 1 trigger polarity selection:
3-2 INTL POLARITY 01: F.allllng edge (!oWeveI Wakeup. in low-power mode)
- 10: rising edge (high level wake in low power mode)
00/11: Double edge (Ioevel wakeup in low-power mode)
External interrupt O trigger polarity selection:
1: Falli I | wak inl
10 INTO_ POLARITY 01: Falling edge (lowevel wakeup in low-power mode)

10: rising edge (high level wake in low power mode)
00/11: Double edge (Ionevel wakeup in low-power mode)
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Note: INT3 shares an inteipt vector and can only respond to one external interrupt at the same
time. When the mukchannel pin external interrupt rising edge or falling edge trigger is enabled, all
the enabled external interrupt pins must be released during the detectios psoespond to the
current trigger signal (when the falling edge is triggered, the release is high. When the rising edge is
triggered, the release is low).

7.4. External Interrupt Configuration Process

v

EA=0

Interrutp function selection
register setting

Set INT interrupt priority

v

Clear the INT interrupt flag
bit
v

Set INT trigger mode

v

Enable INT interrupt

v

EA=1
v

INTO/1/2/3 configuration process chart
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8. Timer

The BF7412AMXX-XJLX contains three TimerdimerO/Timerl/Timer® Each Timer
contains a 1bit register that appears as two bytes when accessed: a lo@b@ter TL1) and a
high byte(THO or TH1). Timer2 register is low byte TIMER2_SET L, high byte TIMER2_SET_H.

Timer features:

2 16-bit Timers, 1 32bit Timer;

Timer0 connection system clock, partial frequency within the diosys clk/12;

Timerl connection system clock, partial frequency within the diosys clk/12;

Timer2 optional internal RC or external crystal clock, frequency 32768Hz;

Timer0 support &it autoreloadtiming, 16bit manual reload timing function;

Timerl support &it aautereloadtiming, 16bit manual reload timingunction;

Timer2 support 3dit automatic reload timing and manual reload timing, support interrupt
wakeup function.

8.1.TimerO and Timerl

The Timer 0/1 has four operating modes, controlled by TMOD &#RTCON SFR.
Timer0O/1four modes of operation as follows:

Mode Q 13-bit timer

Mode 1 16-bit timer

Mode 2 8-bit autoreload timer

Mode 3 Two 8-bit timers
In mode 0/1/2, timer 0 and timer 1 have exactly the same functions. In mode 3, timdin@earid
have different functions, and only timer O can set mode 3.
Mode 0:13-bit timer

Interrupt

F_sys_clk/120 ——————
R — 1wl H THo HTFO
t0 X % —!

co l

TRO ™
GATEQ—{>0— L/
t0_int0_n [———

Mode 0 logical structure diagram
In mode 0, timer 0 and timer 1 work the same process, at the picture shows. In mode 0, Timer
is 13bit counter, bit@ is TLO (or TL1),other 8 bits is THO (or TH1). In TCON register (TRO/TR1)
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to control timerQ/1 start or stop.

The Timer counts the selected clock source(clk/12); When the 13bit counter counts up to all 1,
the counter is cleared to O(all 0) and TFO(or TF1)is set. In mo@ke@(or TL1) high 3bit is not
sure. These 3bit should be masked or ignored when reading the count value. t0/t1, C/TO/CT1 all O,
t0_int0_n/tl_intl_n all 1, count enable is only TRO/1.
Mode 1: 16bit timer

F sys clk/12¢ ; | = |_ = _{TFUI_IDterrupt

to D——

cmo

TRO
GATEQ =20 I
t0_int0_n [p—

Mode 1 logical structure diagram
In mode 1, timer O and timer 1 work the same process. At the picture shows, in mode 1, Timer
Is 16bit counter, all 8 bits of the LSB register (TLO or TL1) are used. When the counter count is
accumulated to OxFFFF, the counter is cleared to 0. In additioe 1 and mode 2 are the same.
t0/t1, C/TO/CT1 all 0, t0_int0_n/t1_intl_n all 1, count enable is only determined by TRO/1.
Mode2: 8-bit auto-reload timer

F sys clk/12+ Overflow Interrupt

= TLO TFO—»
of— Y [

C/To
TRO T
GATEQ ——{>o— N
t0_int0_n [————

Mode 2 logical structure diagram
The modes of Timer0O and Timerl are the sdmenode 2, the Times an 8bit counter with an
automatic reload initial value. This counter is the LSB register (TLO or TL1). The initial value that
needs to be reloaded is saved in the MSB register (TLO or TL1).
At the picture shows, mode 2 counter control is the samsds 0 and mode 1. But in mode 2,
When the TLn count is accumulated to F#e value stored in THn is overloaded to TLn. t0/t1,
C/TO/CT1 all 0, t0_int0_n/tl_intl n all 1, count enable is only determined by TRO/1.
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Mode3: Two 8-bit timers

F svs clk/12 Interrupt
_sys_elk/12+ o> | TLo TFO
om— ¥ H —
C/TO |
Interrupt

TRO TN Tm__j'f—l THO HTF1H

- ) L
GATEQ ——{o— —
t0_int0_n E}—f_>_r J_

F sys clk/12+

Mode 3 logicalkstructure diagram

In mode3, timer0 is two 8bit counter, then timer 1 stop count and save the value. Show as
below, TLO is an &it register controlled by the control bit of Timer0. The counter uses GATE as
the enable terminal to control the INT_EXT sigredeption.

THO is a separate-Bit counter.THO only used to count the clock cycle (12 divisiofijnerl
control bit and flag bit (TR1 and TF1) wused a

When timer0 working in mode3, the use of Timer 1 is limited beed imer O uses the Timér
control(TR1) and interrupt flags(TFI)imer 1 can still be used to generate baud rate. The galue
TL1 and TH1 is still effective.

When timer0 working in mode 3, though mode control bit of Timerl to control Timeaotdén
to start timerl, need to set Timer 1 to mode 0O, 1 or 2. Configure timerl working in mode3, make
timerl stopTimer 1 can be used as a Timer (clock is clk/12), However, since TR1 and TF1 are
borrowed, overflow interrupts cannot be generated. Whentihe wor ki ng i n mode 3
GATE is effective. t0/t1, C/TO/CT1 all O, tO_int0_n/t1_intl _n akdunt enable is only determined
by TRO/1.

8.1.1.Timer0/1 Related Register

SFRregister

Address Name RW | Reset value Function description
0x88 | TCON RW | 0000_OxOxb Timer control register
0x89 | TMOD RW | xx00_xx00b| Timer mode register
Ox8A | TLO RW | 0000 0000k Timer O counter low 8 bits
0x8B | TL1 RW | 0000_0000k4 Timer 1 counter low 8 bits
0x8C | THO RW | 0000_0000h Timer O counter high 8 bits
0x8D | TH1 RW | 0000_0000Kg Timer 1 counter high 8 bits
OxA8 | IENO RW | Oxxx_0000b| Interrupt enable register
0xB8 | IPLO RW | xxxx_0000Db| Interrupt priority register 0

Timer0/1 SFRist
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8.1.2.Timer0/1 Register Detailed Description

TCON(88H)Timer control register

Bit number 7 6 5 4 3 2 1 0
Symbol TF1 TR1 TFO TRO IE1 - IEO -
R/W R/W R/W R/W R/W R/W - R/W -
Reset value 0 0 0 0 0 - 0 -
Bit number Bit symbol Description
4 TF1 Timerl overflow flag. Set to 1 when Timerl overflows, o
Ti mer0ds THO overfl ows in
5 TR1 Timerl start enablé/henset to 1 enable thélimerlcount
or TimerO THO countn mode 3
5 TFO Timer0 overflow flag
The hardware set 1 when TimerO overflows.
4 TRO TimerO start enableyhenset to 1, start TimerO count.
TMOD(89H) Timer mode register
Bit number 7 6 5 4 3 2 1 0
Symbol - - M1[1:0] - - MO[1:0]
R/W - - R/W - - R/W
Reset value - - 0 0 - - 0 0
Bit number Bit symbol Description
7~6,3~2 -- Reserved
Timerl mode select bits
00=modeQ 13-bit timer
5~4 M1[1:0] 01l=model 16-bittimer
10=mode2 8-bit autoreloadtimers
11=moded Two 8-bit timers
Timer0 mode select bits
00=modeQ 13-bit timer
1~0 MO[1:0] Ol=model 16-bit timer

10=mode2 8-bhit autoreloadtimers
11=mode3 Two 8-bit timers
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Bit number 7 6 5 4 3 2 1 0
Symbol TLO[7:0]
R/W R/W
Reset value 0
TL1(8BH) Timer 1 countesB bits
Bit number 7 6 5 4 3 2 1 0
Symbol TL1[7:0]
R/W R/W
Reset value 0
THO(8CH) Timer 0 counter higl bits
Bitnumber | 7 | 6 | 5 | 4 | 3 | 2 | 1 [ o
Symbol THO[7:0]
R/W R/W
Reset value 0
TH1(8DH) Timer 1 counter higi8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol TH1[7:0]
R/W R/W
Reset value 0
IENO(A8H) Interrupt enable register
Bit number 7 6 5 4 3 2 1 0
Symbol EA - - - ET1 EX1 ETO EXO
R/W R/W - - - R/W R/W R/W R/W
Reset value 0 - - - 0 0 0 0
Bit number Bit symbol Description
Interrupt enable bit
0: Mask all interrupts (EA has priority over the respecti
- EA interrupt enable_bits of the interrupt sourcgs);
1: The interrupt is turned on. Whether the internepuest
of each interrupt source is allowed or forbidden is
determined by the respective enable bit.
Timerl interrupt enable bit
3 ET1 0: Disable timer 1 to apply for interrupt;
1: Allow timer 1 flag bit to apply for interrupt.
Timer O interrupenable bit
1 ETO 0: Disable timer O (TFO) to apply for interrupt;

1: Allow TFO flag bit to request interrupt.
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IPLO (B8H) Interrupt priority register 0

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - PT1 PX2 PTO PX0
R/W - - - - R/W R/W R/W R/W
Reset value - - - - 0 0 0 0
Bit number Bit symbol Description
TF1(Timerlinterrupt) priority selection bit.
3 PT1 0: TF1(Timerlinterrupt) is low priority.
1: TF1(Timerlinterrupt) is high priority.
TFO(TimerOinterrupt) priority selection bit.
1 PTO 0: TFO(TimerQinterrupt)is low priority.
1: TFO(TimerO interrupt is high priority.
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8.1.3.Timer0/1 Configure Process

v

EA=0

v

Configure Timer0/1 interrupt priority

v

Clear Timer0O/1 interrupt flag

v

Configure Timer0/1 timing mode

v

Configure Timer0/1 initial value

v

Enable Timer0/1 interrupt

v

Start Timer0/1

- m
- P«
=

Timer0/1configure process
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8.2.Timer?2

Timer2module plays a timing rol¢he internal structure of the Timer2 module is éb82
counter. Timed function by counting the input cloitle counting principle of Timer2 is the
accumulation counts to the setvallismer s count <c¢l ock can be sel ec
clock ard the internal RC clocklimer2 hastwo working modes: signal time mode and automatic
reload mode, regardless of the mode, the timing is completed and an interruption occurs.
TIMERZ2_EN configuration Timer2 function enable, TIMER2_RLD configuration autiemat
reload mode and manual reload mode. Timing time is determined by registers TIMER2_SET_L and
TIMER2_SET_H.The time clock can choose LIRC and XTAL32768Hz, which is determined by
the clock selection registefFimer2 support interrupt wake uplow_powermode, software clear
interrupt flag is required in the interrupt handler.
Timer2timing duration formula:
TIMER2_CNT_MOD=0
Trimerz=TTiMER2_CLK*({TIMER2_SET_H, TIMER2_SET_L}+1)
TIMER2_CNT_MOD=t
T1iMER2=65536*Trimer2_cLk*({TIMER2_SET_H, TIMER2_SET L}H)
Note: Ttiverz_cLk = 1/32768 (S)

c1
XTAL 1. . |l
[

J_ 22pF

2 C3 XTAL

T 22pF
XTAL 2] || |
|
Cc2 —

VSS

Externalcrystal oscillator circuit reference

Notes:

1. Arbitrary configuration TIMER2_SET _H, TIMER2_SET L, TIMER2_CFG will clear
counter;

2. External crystal oscillator circuit is for reference only, actual reference cryatal
specifications.
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SFRregister
Address Name RW | Reset value Function description

0x85 | INT_PE_STAT RW | xxxx_xx00b| WDT/Timer2 interruptstatus register

0x93 | TIMER2_CFG RW | xxxx_0000b| TIMERZ2 configuration register

0x94 | TIMER2 SET H | rRW | 0000 0000K T‘IMERZ' counter configuration register,
- - - high 8 bis

0x95 | TIMER2 SET L | rw | 0000 0000H TIMER? counter configuration register,
-~ - low 8 bits

OxE6 | IEN1 RW | 0000 00xxb| Interrupt enable register 1

OxF1 | IRCON1 RW | 0000 _00xxb| Interrupt flag registet

OxF6 | IPL1 RW | 0000 _00xxb| Interrupt priority register 1

OxFE | PD_ANA RW | xxxx_0111b| Module switch control register

Timer2 registes list

8.22. Timer2 Register Detailed Description

INT_PE_STAT(85H)WDT/Timer2 interrupt status register

Bit number | 7 6 5 4 3 2 1 0
Symbol - - - - - - [ INT_WDT_STAT | INT_TIMER2_STAT
R/W - - - - - - R/W R/W
Reset valug - - - - - - 0 0
Bit number Bit symbol Description
TIMER?2 interrupt status, set 0, write TIMER2_CFG car
set 0.
0 INT_TIMER2_STAT _ .
- - 1: interrupt effective
0: invalid interrupt

TIMER2_CFG (93H)TIMER2 CFGregister

Bit number| 7~4 3 2 1 0
Symbol - | TIMER2_CNT_MOD| TIMER2_CLK_SEL| TIMER2_RLD | TIMER2_EN
R/W - R/W R/W R/W R/W
Reset valug - 0 0 0 0
Bit number Bit symbol Description
TIMERZ2 count step mode select
3 TIMER2_CNT_MOD register .
1: count step is 65536 clock.
0: count step is 1 clock.
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TIMERZ clock select register

1: selectXTAL32768Hz

0: selectLIRC

TIMERZ2 reload enable control register

1: automatiaeload mode

0: manuateload mode

TIMERZ2 count enable register

1: turn on timing;

0: stop timing;

In manualreload modethe hardware automatically
clears this register after timing is completed, stop cou
In manualreload modewill maintain the enable registe
after the count is completed. Automaticallya®unting
from 0, no matter which mode, configuring this registe
to 1 during counting willrt counting from 0.
TIMER2_SET_H(94H)TIMER2 count value configuration register, high 8 bits

1 TIMERZ2_RLD

0 TIMERZ_EN

Bit number 7 6 5 4 3 2 1 0
Symbol TIMER2_SET_H7:0]
R/W R/W
Reset value 0
Bit number Bit symbol Description

TIMERZ2 countconfiguration register, high 8 kit

=0 TIMER2_SET_HT:0] Configuring this register during the scan will recount.
TIMER2_SET_L(95H)TIMERZ2 count value configuration register, low 8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol TIMER2_SET L[7:0]
R/W R/W
Reset value 0
Bit number Bit symbol Description

TIMERZ2 count configuration register, low 8 it

7~0 o . ) . .
Configuring this register during the scan will recount.

TIMER2_SET L[7:0]

IEN1 (E6H)Interrupt enable register 1

Bit number 7 6 5 4 3 2 1
Symbol EX7 EX6 EX5 EX4 EX3 EX2
R/W R/W R/W R/W R/W R/W R/W
Reset value 0 0 0 0 0 0
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Bit number Bit symbol Description
. EX7 WDT/Timer2 interrupt enable
1: interrupt enable; O: interrupt disable
IRCONL1 (F1H)Interrupt flag registet
Bit number 7 6 5 4 3 2 1 0
Symbol IE7 IE6 IES IE4 IE3 IE2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset value 0 0 0 0 0 0 - -
Bit number Bit symbol Description
WDT/Timer2 interrupt flag
7 IE7 1: There is a WDT/Timer2 interrupt flag;
0: No WDT/Timer2 interrupt flag
IPL1 (F6H)Interrupt priorityregisterl
Bit number 7 6 5 4 3 2 1 0
Symbol IPL1.7 | IPL1.6 | IPLL5 | IPL1.4 | IPLL3 | IPL1.2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset valug 0 0 0 0 0 0 - -
Bit number Bit symbol Description
WDT/Timer 2 interrupt priority.
7 IPL1.7 . . L
0: low priority; 1: highpriority
PD_ANA (FEH)Module switch control register
Bit number 7~4 3 2 1 0
Symbol - PD OSC_32K| PD_XTAL_32K PD_CSD | PD_ADC
R/W - R/W R/W R/W R/W
Reset value - 0 1 1 1
Bit number Bit symbol Description
LIRC control register
3 PD_0SC_32K 1: off; 0: on, default on
RTC crystal oscillator circuit (32768Hz) control register.
2 PD_XTAL_32K | 1: close;
0: open; default close.
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8.23. Timer2 Configure Proces

<« —

m
i
o

<«

Set Timer2 interrupt priority

<«

Clear Timer2 interrupt flag

<7

Set Timer2 clock and timing mode

<«

Set Timer2 timing initial value

v

Enable Timer 2 interrupt

v

Open Timer2

v

EA=1

v

Timer2configure process table

In the configuration process:

1. First configure the timing set value register TIMER2_SET_H/TIMER2_SET _L and step
configuration TIMER2_CNT_MOD;

2. Then automatically reload the enaldgister TIMER2_RLD according to the configuration, set
to 1 if automatic loop count is required, otherwise configure O;

3. Final configuration timing enable register TIMER2_EN, enable timing configuration
TIMER2_EN=1;

4. Stop timing: TIMER2_EN=0.

Notes:

1. TIMER2_EN=0x1 to be placed at the end of all configurations;

2. During the TIMERZ timing, it is forbidden to change the configuration of Timer2. To
modify, you need to stop timing first;

3. For precise timing, in the autereload mode, it is not allowed to configure thee registers
of TIMERZ2 in interrupt processing.
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9.11C

The BF7412AMXX-XJLX supports standard and fast I1IC communication, and has the
following characteristics
Two serial interfaces: serial data line SDA and serial clock line SCL;
Me et p htandlard ganénsnication protocol;
Transmission rate: 100Kbps, 400Kbps;
Support for 7bit address addressing;
Has the function of extending the clock low level;
Wakeup core can be interrupted by IIC in low_power mode;
Detect write conflicts and caclBtJF overflow exceptions;
Support digital filter function and analog filter function of IIC port

VDD
o I} © SDA
l T T T SCL
Device Device Device
Slave Master Slave
IIC hostslave

The host and slave from the SCL (serial clock) line, SDA (serial data) wire connection, in the
communication modehe PAOPAL/PD6is open drainSCL, SDA must be connected to the pull
resistor(suggest &#10k). When the TS device has touch related actions, suduels, tslide,
figure away, etcThe host can read the state of the slave through [IC communication.
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9.1. Communication Timing

TheBF7412AMXX-XJLX uses hardware slavd/hen thehostreads/writes data, after the
slave receives the address, if the address matches, an interrupt is generated and a valid response
signal is sentAnd an interrupt is generated after the host computer writes the eighth clock of the
data, and the host will not generate an interrupt signal when sending the stogdi§lgmaing
diagram as follows:

IIC host write timing diagram

bit7 bit6 bit5 bit4 bit3 bit2 bitl RW=0ACK bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 ACK P

L
m
]

=

IIC_BF

INT_IIC 1

Tiic_pA~

IIC_START

lnc_p

IIC_RW

SCLEN 1

[IC write not pull down clock line diagram

As shown in the above figure, the schematic diagram of the clock line is not pulled down
during the host write operation. From this, you can seeththrges of the 1IC bus and some internal
signal changes.

First the host sends a start sighh@l START, and the slave sets the [ISTART status bit
after detecting the IIC_STARSignal, as shown by the dotted line a in the figure.

Then the host sends thddress bytes and write flag l@td the slave automatically compares
with its own address after receiving the address I3gd1C_BF after the falling edgef the eighh
clock if the address matches shown by the dotted line b in the figuke. interrupt signal
INT_IIC is generated after the falling edge of the noltdtk, as shown by the dotted lineThe
MCU executes interrupt subroutine device needs to red®IUFCEven if this data is not usefu,
needs to be operat&kading thel CBUF operdion will indirectly clear theSTART_BF.The host
continues to send messagéle 1IC _BFis also set after the falling edge of the 8th clock of the 2nd
byte,and thdIC_AD flag is also sefThe currently received byte of the flag is daad the stop
signal has no effect on tHe&C_STOP flag.That is,the stopsignal IIC_STOP is detecteds shown
by the dotted line dAnd the 1IC_AD flag will not be clearedhe interrupt is generated after the
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falling edge of the ninth clogland the interrupt subrougrrequires the same operation. If the host
wants to send multiple bytescan continue to sen@he figureabove only shows the case where
the host sends a data.
Finally, the host sends a stop sigi&l_STOPafter sending all the datsdicating theend of
the communicatiorreleasing the 11IC busind the bus enters the idle state.

[IC host write pull low timing diagram

S

bit7 bit6 bit5 bit4 bit3 bit2 bitl RW=0 ACK bit7 bit6 bit5 bitd hbit3 bit2 bitl bit0 ACK

SDAD | I
scL_D

‘ 1] (2] (3] |af| [5] [6] |7]| [8] |9 1| [2] |3] |a| |5] |6| |7| |8] |9

o

IIC_BF

INT_IIC

1Ijic_pA-

1IC_START €

[[1o

IIC_RW

Pulled down by hardware.

SCLEN " Software set, need to read 11CBUF before

[IC write low clock line diagram

As shown in the above figure, it is a schematic diagram of pulling down the clock line during
thehost write operation, from which you can see the changes of the 11IC bus anchtssned
signal changes.

First the host sends a start signal IIC_START, and the slave sets the IIC_START status bit
after detecting the IIC_START signal, as shown by the dotted line a.

Then the host sends the address bytes and write flag bit, and thawlamatically compares
with its own address after receiving the address byte. Set [IC_BF after the falling edge of the eighth
clock if the address matches, as shown by the dotted line b.

An interrupt signal INT_IIC is generated after the falling edggefminth clock, as shown by
the dotted line c. SCLEN will be cleared by hardware. This process is used to process or read data
from the slave. Even if this data is not useful, reading IICBUF will cause IIC_BUF to be cleared
indirectly, as shown by the det line d. Software sets SCLEN to release the clock line.As shown
by the dotted line e.

After the master detects that the slave releases the SCL, it continues to send the synchronous
clock. The IIC_BF is also set after the falling edge of the 8th clotkeo2nd byte, and the [IC_AD
flag is also set. And the IIC_AD flag is also set. The currently received byte of the flag is data, as
shown by the dotted line f, and the stop signal has no effect on the IIC_STOP flag. That is, the stop
signal IIC_STORP is dected, and the IIC_AD flag will not be cleared; The interrupt is generated
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after the falling edge of the ninth clock, and the interrupt subroutine requires the same operation.
the host wants to send multiple bytes, it can continue to send. The figuve @nly shows the case
where the host sends a data.
Finally, the host sends a stop signal IIC_STOP after sending all the data, indicating the end of
the communication, releasing the IIC bus, and the bus enters the idle stat

[IC host read timing diagram

s bit7  bit6  bit5 bit4 bit3  bit2 bitl RW=1 ACK pit7 pit6  bits bit4 bit3 bit2 bitl hit0 NACK p
SDA_D
SCL_D
1| |2| [3| |4] |5] |6| |7] |8 |o 1] 2| |3] |4] 5| |6] |7| |8]|i |9

IIC_BF

INT_IIC H H

11IC_DAd« g

IIC_START d

lc_p

IIC_RW

SCLEN

[IC host does not pull low clock line diagram

As shown in the above figure, the schematic diagram of the cloclslma pulled when the
host read.

First the host sends a staignalllC_START, marking the beginning of communicatioks
shown by the dotted line @he internal circuit detects th€_START signal timing and sets the
status flaglC_START.

Then the host sends the address bytes and write fldiCbiRW = 1, indicates that the host
reads the slav@.he slave automatically compares with its own address after receiving the address
byte Status bit IC_RW se#As shown by the dotted line BetlIC_RW after the falling edgef the
ninth clock if the address matches.

An interrupt signalNT _IIC is generated after the falling edge of the ninth cldskshown by
the dotted line cBallast the data iHCBUFFERto IICBUF, IIC is set to cleamas shown by the
dotted line dand the highest bit is sent to the bus. Aftertighth clock, one byte of data is sent,
[IC_BFis set to cleagrAt the same timehe address data flag will also be sedicating the
currently transmitted byte data.

As shown by the dotted line &n interrupt signalNT _IIC is generated after the falling edge of
the ninth clocKf the host needs to read the slave, the host replies with a valid acknowledge bit
ACK and continues to communicatéthe data require by the host has been réradhost replies
with an invalid espnse NACK,and then sends a stop sigi@l_STOP to stop the communication.
This should be noted in the applicati?vihen the NACK is detectethe read/write flagiIC_RW is
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cleared by hardwarés shown by the dotted linelf.the hostsends a NACKtheslave SCLEN
will not be automatically pulled low.
Finally, the host sends a stop signal IIC_STOP after reading all the data, indicating the end of the
communication. When théC_STOPsignal is detected the statuslbi@_STOPIs set and
[IC_STARTIs cleared. Release IIC buss shown by the dotted line §he bus enters the idle
state.
[IC host read pull low timing diagram

S bit7 bit6 bitS bit4 bit3 bit2 bitl RW=1ACK bit7 bit6 bit5 bit4 bit3 bit2 bitl bitd NACK p
SDA_D
ScLb ‘ 1| |2] (3| [a4] |5 [6]| |7] [8]| |o 1| |2| |3| |4 |5| |6] |7| |8] |9

IIC_BF

INT_IIC “ H

11C_DA

IIC_START d
a
lnc_P
1IC_RW
SCLEN Polled down by hardware " Software set, you need to write | CBUF

[IC hostreadpull low clock line diagram

As shown in thebove figure, the schematic diagram of the clock bneott pulled when the
host read

First the host sends a start sigh@l START, marking the beginning of communicatioks
shown by the dotted line @he internal circuit detects th€ START sigral timing and sets the
status flagiC_START.

Then the host sends the address byte aftdtGh&TART signal.llC_RW = 1, indicates that
the host reads the slavg&tatus bit IC_RW sefAs shown by the dotted line Will not be set if the
addresses do not match.

An interrupt signalNT _IIC is generated after the falling edge of the ninth cléckshown by
the dotted line cSCLENwill alsobeautomatically pulled low by the hardware after the falling
edge of the imth clock. This period is used to process or prepare data from the slave, then write the
prepared data to IICBUF, set SCLEN in software, and release the clockdiseown by the
dotted line dIn writing the data to the 11Ghe I11C will be setjndicating that the 11Gs full at this
time. As shown by the dotted line e

After the master detects that the slave releases theitSfintinues to send the synchronous
clockand read the slave datsfter the falling edge of the 8th clocine byte of datads been sent
andlIC_BF cleared; At the same time, the address data flag will also be set, indicating the currently
transmitted byte datés shown by the dotted line f
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An interrupt signalNT_IIC is generated after the falling edge of the ninth clé¢ke host

needs to continue to read the slabe, host replies with a valacknowledgéit ACK and
continues to communicatt;the data require by the host has been réfsdhost replies with an
invalid response NACKand then sends a stop sigh@l_STOP to stop the communicatiowhen
the NACK is detectedhe read/write flagiC_RW is cleared by hardwarAs shown by the dotted
line g.

Finally, the host sends a stop signal [IC_STOP after reading all the data, indicating the end of
the communicationWhen thdlC_STOPsignal is detected the status b _STOPIs set and
[IC_STARTIs cleared. Release IIC buss shown by the dotted line fihe bus enters the idle
state.

[IC host read data diagram

SLG ) ) e B

=N |1 ] ]| | .|'

Ps: T_delay: Reserve slave interrupt time, generally 60us~300us, if the slave IIC interrupts the service processing time at100us, suggest T_dslay-200us,

[IC host write data diagram

_ _

[ Datal0] ] [ DATA[1) ][] [ OATA[MN] ]

-

|

5 SLAVE ADDRESS RIWw A Dzta[0] Datal1] Dzta[2] 4 p

Host to slave The host write the data Slave to host

Ps: T_delay: Reserve slave interrupt time, generally 60us~300us, if the slave IIC interrupts the service processing time atl00us, suggest T_delay=200us .

At the eighth clock slave send ack, IIC interrupt occurs at the ninth clock fulling edge.lt is

Page 124 /208



@ LbIEE S
Semiconductor

recommended that the host delay 60us~300us when the ninth clock fulling edge is sent. Reserve the

slave IIC interrupt service data preparation time, and theshtberclock signal.

Note: When IIC communication>=100K, it is recommended that the system clock is 6MHz.

BF7412AMXX-XJLX

9.2. lIC Related Register

SFRregister
Address Name RW Reset value Description function
OxE3 | ICADD RW 0000_000xb | IIC address register
OxE4 | ICBUF RW 0000_0000b| IIC transmit receive data register
OxE5 | ICCON RW xx01_0000b | l1IC configuration register
OxE6 | IEN1 RW 0000_00xxb | Interrupt enable register 1
OXE8 | ICSTAT RO/RW | 0100_0100b| IIC status register
0xE9 | ICBUFEER RW 0000 0000b lc .transmitand receive data buffe
- register
OxF1 |IRCON1 RW 0000_00xxb | Interrupt flag registet
OxF2 | PERIPH_IO_SEL RW x100_0000b | IIC /INT function control register
OxF6 | IPL1 RW 0000_00xxb | Interrupt priority register 1

[IC registerdist

9.3.1IC RegisterDetailed Description

[ICADD (E3H) IIC address register

Bit number 7 6 5 4 3 2 1 0
Symbol IICADDI[7:1] -
R/W R/W -
Reset value 0 -
Bit number Bit symbol Description
7~1 [ICADDI[7:1] IIC address register
[ICBUF (E4H)IIC transmit and receive datagister
Bit number 7 6 5 4 3 2 1 0
Symbol [ICBUF
R/W R/W
Reset value 0
Bit number Bit symbol Description
7~0 IICBUF [IC transmit receive data buffer
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[ICCON (E5H)IIC configuration register

Bit number 7 6 5 4
Symbol - - IC_RST RD_SCL_EN
R/W - - R/W R/W
Reset value - - 0 1
Bit number 3 2 1 0
Symbol WR_SCL_EN SCLEN SR IIC_EN
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number | Bit symbol Description
7~6 -- Reserved
IIC module reset signal
5 IIC_RST | 1:1IC module reset operation

0: [IC module works properly

Host read pull low clock line control bit.

4 RD_SCL_EN| 1: enable the host to read and pull the low clock line function
0: disable the host to read and pull the low clock line function|
Host write pull low clock linecontrol bit.

3 WR_SCL_EN]| 1: enable the host to write and pull the low clock line function
0: disable the host to write and pull the low clock line function
lIC clock enable bit

2 SCLEN 1: clock work properly

0: pull down the clock line.

[IC conversion rateontrol bit

1: Conversion rate control is turned off to adapt to the standa

1 SR speed mode (100K);
0: Conversion rate control is enabled to adapt to fast speed n
(400K)
[IC work enable bit
0 IIC_EN 1: IC normal work;
0: 1IC not work
IEN1 (E6H)Interrupt enable register 1
Bit number 7 6 5 4 3 2 1 0
Symbol EX7 EX6 EX5 EX4 EX3 EX2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset value 0 0 0 0 0 0 - -
Bit number Bit symbol Description
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3 EX3 [IC interrupt enable
1: interrupt enable; O: interrudtsable
[ICSTAT (E8H)IIC status register
Bit number 7 6 5 4
Symbol IIC_START IIC_STOP lIC_RW [IC_AD
R/W R R R R
Reset value 0 1 0 0
Bit number 3 2 1 0
Symbol lIC_BF lIC_ACK IIC_WCOL IC_RECOV
R/W R R R/W R/W
Reset value 0 1 0 0
Bit number Bit symbol Description
Start signal flag
7 IC_START | 1: startbit detected,;
0: no startbit detected
Stop signal flag
6 IC_STOP 1: stop status detected;
0: no stop status detected
Read and write flag.
Record the read/write information obtained from the addre
5 lIC_RW
- byte after the last address match.
1: read;0: write.
Address data flag
4 IC_AD 1. The most recently received or sent byte is data;
0: The most recdly received or sent byte &ddress
[ICBUF full flag.
Received in I[IC bus mode:
1: received successfully, buffer is full;
0: received successfully, buffer is empty.
3 IIC_BF Send in 1IC bus mode
1: data transmission is in progrgs®es not include the
acknowledge bit and the stop)bibuffer is full;
0: data transmission has been complétEes not include the
acknowledge bit and the stop)bibuffer is empty.
Answer flag
2 IIC_ACK 1. invalid response signal
0: effective response signal.
Write conflict flag.
1 IIC_WCOL 1: when the IIC is transmitting the current data, the new d;
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is attempted to be written to the transmit buffer; new data
cannot be written to the buffer.
0: no write conflict

[IC_RECOV

Receive overflow flag bit

1: When the previous data received by tli& has not been
taken, new data is received, the new data cannot be rece
by the buffer.

0: no receive overflow.

[ICBUFFER (E9H)IIC transmit and receive data buffer register

Bit number 7 6 5 4 3 2 1 0
Symbol ICBUFFER
R/W R/W
Reset value 0
Bit number Bit symbol Description
[IC transmit receive data buffer register.
RD_SCL_EN=0, when the host reads the data, the data
he IICBUFFER i n he sl ransmit buffer after
2-0 IICBUEFER the 11ICBU is send to the slave transmit buffer afte

clocks after the interrupt is generated, the dataaseat
salve. Therefore, the previously prepared IICBUFFER
interrupt data is generated before the interruption.

IRCON1 (F1H)Interrupt flag registet

Bit number 7 6 5 4 3 2 1 0
Symbol IE7 IE6 IES IE4 IE3 IE2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Resetvalue 0 0 0 0 0 0 - -
Bit number Bit symbol Description
[IC interrupt flag
3 IE3 1: There is dIC interrupt flag;

0: NolIC interrupt flag

PERIPH_IO_SEL (F2HNC /INT function control register

Bit number 7 6 5 4 3
Symbol - IIC_AFIL_SEL | lIIC_DFIL_SEL IIC_10_SEL
R/W - R/W R/W R/W R/W
Reset value - 1 0 0 0
Bit number 2 1 0 /
Symbol | INT2 |0 SEL| INTL1 IO SEL | INTO 10 SEL |
R/W R/W R/W R/W
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Reset value

Bit number

Bit symbol

Description

IIC_AFIL_SEL

[IC port analog filter selection enable
1: select analog filter function;
0: do not select analog filter function.

IIC_DFIL_SEL

[IC port digital filter selection enable.
1: select digital filter function;
0: do not select digital filter function.

4~3

IIC_IO_SEL

lIC select enable

0: PAO/PAL select IIC function;

1: PB5/PCO select IIC function;

2: PA1/PD6 select IIC function

(When PB5/PCO is used as IIC port, there is no SR cont
function, automatic logic control becomes ofu#ain
output, when PB5/PCQO is used as GPIO, there is no
open-drain output function)

IPL1 (F6H)Interrupt priority registef.

Bit number 7 6 5 4 3 2 1 0
Symbol IPL1.7 IPL1.6 | IPL1.5 | IPL1.4 | IPL1.3 | IPL1.2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset valug 0 0 0 0 0 0 - -
Bit number Bit symbol Description
IC i ority.
3 IPL1.3 C |nterr.up_t pnont;_/ o
0: low priority; 1: high priority
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9.4.1IC STAT Reqgister

The IIC status register is used to reflect the status in the communication process and can be
inquired by the user. BitO and Bitl are readable and writable, and théshare reaenly.
[ICSTAT (E8H)IIC status register

Bit number 7 6 5 4
Symbol IIC_START IIC_STOP IC_RW [IC_AD
R/W R R R R
Reset value 0 1 0 0
Bit number 3 2 1 0
Symbol [IC_BF lIC_ACK IIC_WCOL [IC_RECOV
R/W R R R/W R/W
Reset value 0 1 0 0
Bit number Bit symbol Description
Start signal flag
7 [IC_START | 1: startbit detected,;

0: no startbit detected

Stop signal flag

6 IIC_STOP | 1: stop status detected;

0: no stop status detected

Read and write flag.

Record the read/write information obtained from the addres
byte after the last address match.

1: read;0: write.

Address data flag

4 IIC_AD 1: The most recently received or sent byte is data;
0: The most recelytreceived or sent byte &ldress
[ICBUF full flag.

Received in IIC bus mode:

1: received successfully, buffer is full;

0: received successfully, buffer is empty.

3 IIC_BF Send in 1IC bus mode

1: data transmission is in progrgsi®es not include the
acknowledge bit and the stop)bibuffer is full;

0: data transmission has been compldtkzes not include the
acknowledge bit and the stop)bibuffer is empty.
Answer flag

2 IIC_ACK 1: invalid response signal

0: effective response signal.

5 IIC_RW
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Write conflict flag.
1: when the IC is transmitting the current data, the new date
1 IC_WCOL | attempted to be written to the transmit buffer; new data can
be written to the buffer.
0: no write conflict
Receive overflow flag bit
1: When the previous data received by the IIC has not beer
0 IC_RECOV | taken, new data is received, the new data cannot be receiv,
the buffer.
0: no receive overflow.

IIC_START : Start signal status bit, IC_START is set when the start signal is detected,
Indicatingthat the bus is busy.

IIC_STOP: Stop signal status bit, IC_START is set when the start signal is detected,
indicating that the bus is idle. When the start signal is detected, the hardware is cleared, indicating
that communication begins.

IIC_AD : Addressdata flag. It indicates whether the byte currently received or sent is an
address or datdC_AD =0, flag is currently received or sent byte is the address; IIC_AD =1 flag
is currently received or sent byte is the data; Start signal, stop signaiggponse signal have no
effect on this status bithis status bit change occurs on the falling edge of the eighth clock.

[IC_RW : Read and write flagr'he flag bit is recorded the read and write information bits
obtained from the address is matched. IIC_RWmeans the host reads the slave. RW = 0 means
the host writes the slave. Start signal, stop signakamaner signal NACK) is clearedIC_RW.
This status bit change occurs on the falling edge oéitjtgthclock.

IIC_BF: BUFFER full flag. It indicateshat the transceiver buffer is currently full or empty.
[IC_BF=0 indicates that the buffer does not receive data and the buffer is empty; HC BF
indicates that the buffer receive data and the buffer isTiit status bit can only be set and cleared
indirectly, not directly.

Address matching antC_RW=0, [IC_BF will be set after the falling edge of the eighth clock,
indicating that thél CBUF has received the data. TREBUF should be read during the execution
of the interrupt routine, and the relh@BUF will indirectly clear the BF flag. If the host does not
readllICBUF and the host continues to send data, a receive overflow will occur. Although the slave
still receives the host to send data and is ballasted t6GBe&F.

IIC_RWE1 indicates the operation of the master to read the slave, the slave operation needs to
write data to thélCBUF, and the slave writd8CBUF operation to set thkCBUF. The software
then sets SCLEN to release the clock liflee host The host sends th@slyronous clock. After the
8th clock is passed, thHECBUF is cleared by hardware after the data in the IICBUF is sent out.

IIC_ACK : Answer flag.Regardless of whether the host is a read or write operation, the slave
samples the data line from the risirdge of the ninth clock and records the response information.
The acknowledge bits are divided into a valid acknowledgment ACK and-eatidn
acknowledgement bit NACK. That is to say, the rising edge of the ninth clock samples the data to O,
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indicating thathe ACK is valid, and the IIC_ACK is cleared. If data 1 is sampled, NACK is set,
indicating norresponse. After the neeccknowledgment signal, the host will send a stop signal to
announce the end of the communication. The start signal will clear this bia

IIC_WCOL : Write conflict flag. ICBUF only when IIC_RW1., RD_SCL_EN 1 and
SCLEN 0 can be written by the CPU. Any other attempt to write to ICBUF is forbidtitre
above conditions are not met, the write ICBUF operation occurs. Then theililaiat e written
to ICBUF, and the conflict flaC_WCOL will be set. This flag needs to be cleared by software.

IIC_REC OV: Receiveoverflow flag.Inthe case of ICBUF full, that is, in the case of data in
the IICBUF. If lIC received new data, it will receive overflow and IIC RECOV will set.At the same
time, the data in the IICBUF will not be updated, and the newly received data will bEhigst.
staus bit also requires software to clear, otherwise it will affect the subsequent communication.
This kind of situation will only appear in ICR¥J. BF=1, and the CPU will appear when it does
not read IICBUF.
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The IICCON register isised to control the communication operation.
[ICCON (E5H)IIC configuration register

Bit number 7 6 5 4
Symbol - - IIC_RST RD_SCL_EN
R/W - - R/W R/W
Reset value - - 0 1
Bit number 3 2 1 0
Symbol WR_SCL_EN SCLEN SR IIC_EN
R/W R/W R/W R/W R/W
Resetvalue 0 0 0 0
Bit number Bit symbol Description
7~6 -- Reserved
[IC module reset signal
5 IC_RST 1: 1IC module reset operation
0: 1IC module works properly
Host read pull low clock line control bit.
4 RD_SCL_EN | 1: enable the host to read and pull the low clock line functi
0: disable the host to read and pull the low clock line functi
Host write pull low clock line control bit.
3 WR_SCL_EN | 1: enable the host to write and pull the low clock line functi
0: disable the host to write and pull the low clock line funct
[IC clock enable bit
2 SCLEN 1: clock work properly
0: pull down the clock line.
[IC conversion rate control bit
1. Conversion rate control is turned off to adapt to the stan
1 SR speed mode (100K);
0: Conversion rate control is enabled to adapt to fast spee
mode (400K)
[IC work enable bit
0 IIC_EN 1: 1IC normal work;
0: 11IC not work

The role is describle in detail below:

IICEN is module enable signal, when IICEN=1, the cirguotrks.
SRis theconversion rateontrol bit, SR=Iconversion ratecontrol offiort adapted to
100Kbps communication.
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SCLEN is clock enable control bit, although the slave cannot generate the communication
clock, the slave can extend the low time of the clock according to the protocol. SCLEN=0, clock
line is locked at low level; SCLEN=1, release clock line. The premise afdirtethe low level of
the clock is ICEN=1, otherwise the internal circuit will not have any effect on the 1IC bus. SCLEN
is often used to extend low time and make the host enter the wait state, so that the slave has enough
time to process the data.

WR_SCL_EN is write low linecontrol bit. When it is 1 to enable the interrupt to pull down
theclock line, when it is O, it does not enable the interrupt to pull down the clock line.

IIC_RW=0, according to the communication rate of the host and the tipreadssing the
interrupt, it is determinded whether to lower the clock lthat is, configure the WR_SCL_EN bit.

When the CPU can process the interrupt and exit the interrupt within 8 11C clocks.
WR_SCL_EN=0 dsable pull down the clock clock line funaticAt this time, the hardware will not
automatically pull down the clock line when the interrupt arrives. When the CPU cannot process the
interrupt and exit in the 8 IIC clocks, WR_SCL_EN=1 enables the clock line to be pulled down. At
this point, the hardare automatically pulls down the clock line when the interrupt arrfieesng
the host to enter the wait state. When the data written to the IIC is read by the CPU, the software
sets SCLEN.

RD_SCL_ENis read low line control bit. When it is 1 to enalfle tnterrupt to pull down the
clock line, when it is O, it does not enable the interrupt to pull down the clock line.

RD_SCL_EN=1, when the slave receives the address byte or sends one byte ands#drelbpst
SCLEN wll be automatically pulled low by hardware, forcing the host to the enter thetatait
The release the IIC clock from the slave, the following two operations arerequired: firgsherite
data to be sent to the IIC, set the software in ICBUF in SCLENpuih@ose of this design is to
ensure that the data to be sent has been written in the IICBUF before the SCL is pulled high.

RD_SCL_EN=0, when the slave receives the address byte or sends one byte and the host sends
an ACK, the slave immediately polls thatd prepared in the ICBUFFER register to the transmit
buffer register and then to the data line. Therefore, in order to ensure that data transmitted each time
is correct, ICBUFFER prepares the next data to be sent in the interrupt service routindaThe da
received by the host is the last interrupted data, and the first time the data is received is ready for
initialization.

Note: When you need to fiudown the clock line, that jAVR_SCL_EN/RD_SCL_EN=1
Software should turn off the clock line until thetl®yte data is sent and receivétat is,
WR_SCL_EN/RD_SCL_EN=ahe software should turn on the write low pull clock line before
sending and receiving the last Byte ddtais kind of operation can be sedgulated according to
whether the host is sefare or hardware.

IIC_RST is IIC module control enable bignable the 11C module reset function for 1 and
disable the 1IC module reset function wherP@y attention to configuration 1 reset IIC module all
DFF triggersThe reset terminal dfC_RST s global reset, and the other reset terminal are
lic_rst_n All iic_rstwrites O first,then operate other register configurations.
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The IICBUF register is used to control the communication operation.
[ICBUF (E4H)IIC transmit and reeive data register

Bit number 7 6 5 4 3
Symbol [ICBUF
R/W R/W
Reset value 0
Bit number Bit symbol Description
7~0 IICBUF [IC transmitandreceive data buffer

The specific application process is as follows:

In the send state, after the dathadlasted into the IICBURynder the synchronous clock of
the hostThe data is sequentially shifted and sent that high position is in fronfter 8 clocks,
one byte is sent.

In thereceivestatea f t er t he host 6s 8 omiterctétbe BuR After
the 9th clock, an interrupt is generated, telling the CPU to read the data in thé=1ICBU

Writing data to IICBUF is conditional, when RD_SCL_EN=hjy IIC_RW=1, and
SCLEN=0 can write data into IICBUBtherwise, the operation wiriting ICBUF is prohibited.
That is to say, if the condition is not satisfied, the operation of wiiliBUF cannot be successful,
and the data cannot be writtdfCBUF data will not change, but will also cause write confilicts.

For example: IICBUF atady has been 55h. In case the condition of writing ICBUF is not
satisfied, we want to write data 00h into IICBUF. The result is that the data in ICBUF is still 55h,
and the write conflict flag IC_WCOL is set to tell the user that the operation isra@ho

When RD_SCL_EN=Qhe data to be the slave is the value of the bdl@B{UFFERregister
when the interrupt signal is generated.

pass

9.7. ICBUFFER Register

[ICBUFFER (E9H)IIC transmit and receive data buffer register

Bit number 7 6 5 4 3 2 1 0
Symbol IICBUFFER
R/W R/W
Reset value 0

The specific application process is as follows:

When RD_SCL_EN=0, and the host reads the data, the data in the ICBUK-E&R to the
slave transmit buffer register after the two dlfier the interrupt is generated, and the data is sent
as slave. Therefore, the data in the ICBUFFER should be prepared before the interrupt is generated.
Generally, it is ready in the service routine. Device address generation interrupts send data to
prepare for initialization.
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v

EA=0

v

Set |I1C interrupt priority

v

Clear |IC interrupt flag bit

Set 11C communication port
10 attribbute

Set |1C dave address

v

Clear |IC slave statusregister

v

Set 11C control register

v

EnablellC interrupt

v

EA=1

[IC configure process

Notes:1IC bus pull -up resistor 4.7K~10K,ground filter capacitor 10pF~100pF close to the

lead chip.
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10. UART

There are 2 UART modules in tB&7412AMXX-XJLX series. UARTO suppor&I|O port
mapping, and UART1 supporgschannels. Only one set of mapping can be mapped at the same
time. UART module interface characteristics:

Support fultduplex, halfduplex serial

Independent dual buffer receiver and single buffer transmitter
Programmedbaud rate (10bit anale digital divider)
Interruptdriven or polling operation:

0 send completed

0 receiving full

0 receive overflow, parity error, frame error
Supports hardware parity production and check
Programmable 8bit or 9bit character length

STOP bitl or 2 can be selected

Supports multiprocessor mode

Support TXD/RXD pin position swap

Support TXD/RXD independent enable

> I>» > I>»

> I>» > > > >

Page 137/ 208



Eb I S
Semiconductor BF7412AMXX-XJLX

10.1.UART Function Description

10.1.1.Baud Rate Generation

Baud rate generation modul&aud_Mod {UARTO0/1_BDH[1:0], UARTQ1_BDL}.

Baud rate calculation formul®8aud_Mod:0, does not generate baud rate clock. When
Baud_Mod1~1023, UARTMaud rate= BUSCLK/(16x Baud_Mod.

TheBUSCLK uses the divided clock of the system clock source, fixed to 24M. Each time the
baud rate registes configured, the internal counter is cleared and the baud rate signal is
regenerated. Communication requires the transmitter and receiver to use the same baud rate. Baud
rate deviation range allowed by communicatiéfl1*16)=4.5%.

10.1.2.Transmitter Function

Send data flow: Trammitted by writing UARMO BUF data, sending stop bit after sending
stopbit. Software clear interrupt flag and waits for the next write. The transmitter outp{it4i)
idle state defaults to a logic high state. The entimestrassion process must be performed when the
module is enabled.

By writing data to the data regist@/ARTO/1_BUF), save the data directly to the send data
buffer and start the send process. The data buffer is locked during the subsequent complete
transmision.The configuration write data registtARTO/1_BUF and T8s invalid. After the stop
bit is sent, writing to UARTA_BUF again will restart the new transmission.

The serial component of the serial transmitter has a length of 10(t&{iending on the
setting in thedata_modeontrol bit) transmit shift register. thata_mode0, select normal 8bit data
mode. In the 8bit data mode, there is 1 start bit in the shift register, 8 data bits and 1/2 stop bits.
Send and receive are small endian mode (LSB firs

10.1.3.Receiver Function

The receiver is enabled by setting the receive enable bit in UARTON1.The entire
receiving process must be performed when the module is enabled.

Receiving data flow: receive data at any time with the reception esadlded After receiving
the stop bit, set the middle segment and the software clears the interrupt flag.

Currently acceptly data will detect wit, detect receive overflow, frame error, parity error three
errors. Software clearance mark requilets recanmended to read the status flag and read the data
buf after receiving the receive interruptnally, the received data status flags are cleared

Datacharacter is started by logic®or 9databit (LSB send first)and stop bits Ibit) of logic
1. Afterreceiving the stop bit to the shifter, if the receive data shift register is n¢RfQIlL=0),
data characters are transferred to the receive data register, setting the receive data register full
(RI0/1=1) status flaglf the rx_full_if of thereceive dta register is already set at this tiraet the
overflow (UARTO/1_RO status flag, the new data will be lost. Because the receiver is double
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buffered, after setting<_full_if, program has a full character time for reading before reading the
data of theeceive data buffer to avoid receiver overflow.
When the program detects that the receive data register (RfML=1), it acquires data from
the receive data register by reading UARITBUF.

10.1.4.ReceiverSampling M ethod

The receiveuseswith a 16 baud rate clock for samplinghe receivesearches for falling
edge on the RXD serial data input pin by extracting the logic level samples at 16x baud rate.The
falling edge is defined as the logic O level after 3 consecutive logic 1 safipée$6x baudate
clock is used to divide the bit time into 16 segements, lalb&lddcaind RT16respectively.

The receiver then samples at each bit timBD8, RT9andRT10, including the start and stop
bits to determine the logic level of the Bitie logic level ighe logic level of most samples
advanced during the bit time peridithen the falling edge is locatetie logic level is 0 to ensure
that this is the true starting bitot the noiself at least two of the three samples aréh@,receiver
assumes that is synchronized with the receivelnaracterStart shifting to receive the following
data,if the above conditions are not mexjt the state machine and return to the waiting for falling
edge state.

The falling edge detection logic constantly lodisthe falling edgelf an edge is detected, the
sample clock resynchronizes the bit tifiis improves the reliability of the receiver when noise or
mismatch in baud rate occurs.

10.1.5.Multiprocessor Mode

Multiprocessor mode, only works inldt mode, when the receivddARTO/1_R8bit=1, the
receiveinterrupt is setotherwise it is not sefhe role of this mechanism is to eliminate the
software overhead of handing unimportant information for diffrernt receivers.

In this application system, all rewers estimate the address charactetlf bit=1) of each
message. Onceig determined that the information is intended for different receivers, subsequent
data character@inth bit=0) are not received.

Configuration process: configuring recemeable, configuringnultiprocessomode,received
address data (ninth bit=1), receive and generate an interrupt. The application confirms that the
addresses match, and the match configures to turn affulipprocessor modell subsequent data
(ninth bit=0) can be received and interrupted until the next time the address data is received, the
address does not match, thenthétiprocessor modes turned onThen all subsequent data is not
received until the next address data, and then cyclically applied.
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SFRregister

Address Name RW Reset value Function description
0xB1 | UART_IO_SEL RW XXxX_0000b | UART select enable register
0xBD | UARTO_BDL RW 0000_0000b| UARTO Baudratecontrol registe
OxBE | UARTO_CON1 RW 0000_0000b| UARTO control register 1
OxBF | UARTO_CON2 RW 0000_1100b| UARTO control register 2
0xCO | UARTO_STATE | RO/RW | x000_0000b| UARTO status flag register
0xCl | UARTO _BUF RW 1111 1111b| UARTO data register
OxC5 | UART1 BDL RW 0000_0000b| UART1 baud rate control register
0xC6 | UART1_CON1 RW 0000_0000b| UART1 control register 1
0xC7 | UART1_CONZ2 RW xxx0_1100b | UART1 control register 2
OxC8 | UART1 STATE | RO/RW | x000_0000b| UARTL1 status flag register
0xC9 | UART1_BUF RW 1111 1111b| UART1 data register
OxE1l | IRCON2 RW XXxX_X000b | Interruptflag register 2
OXE7 | IEN2 RW XxxX_x000b | Interrupt enable register 2
OxF4 | IPL2 RW XxxX_x000b | Interrupt priority register 2

UART registes list

10.3.UART RegisterDetailed Description

UART_IO_SEL(B1H) UART select enable register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - UART1 I0_SEL UARTO_IO_SEL
R/W - - - - R/W R/W R/W R/W
Reset value - - - - 0 0 0 0
Bit number | Bit symbol Description
7~4 -- Reserved
UARTL 10 UART1 port selection enable |
3 SEE — | 0: PBL/2 (RXD1_A/TXD1_A) port seledJART1 port function
1: PB5/7 (RXD1_B/TXD1_B) port seleddART1 port function
UARTO port selection enable
000: PAO/1 (RXDO_A/TXDO_A) port seledJARTO port function
UARTO 10 001: PBB/4 (RXDO_B/TXDO_B) port seledARTO port function
2~0 SEE — | 010: PD4/5(RXD0O_C/TXDO0_C) port seled ARTO port function
011: P@/1 (RXDO_D/TXDO0_D) port seleddARTO port function
100: PD6/R1 (RXDO_E/TXDO_E) port seledARTO port
function
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101: PD7PAOQ (RXDO_F/TXDO_F) port sele¢dARTO port

function
UARTO_BDL (BDH) UARTO Baudatecontrol register
Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
Baud rate control register.
Baud rate modules divisor register lower 8 bits,
7~0 - bandrate={UARTO_BDH][1:0], UARTO_BDL}

bandrate=0¢oes not generate bduate clock.
bandrate=1~102%andrate = BUSCLK/(16xbandrate)

UARTO_CON1 (BEH)UARTO control registed

Bit number 7 6 5 4
Symbol UARTO _ TRANS RECEIVE_ MULTI_
ENABLE ENABLE ENABLE MODE
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number 3 2 1 0
Symbol STOP_MODE DATA_MODE PARITY_EN PARITY_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
Moduleenable.
7 UARTO_ENABLE | 1: module enable;
0: module off.
Transmitterenable
6 TRANS ENABLE | 1: transmitter is on;
0: transmitter is off
Receiverenable.
5 RECEIVE_ENABLE| 1: receiver open;
0: receiver off.
Multiprocessoicommunication mode.
4 MULTI_MODE 1: mode enable;
0: mode disable.
3 STOP_MODE Stop bit width selection.
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1: 2 bit;0: 1bit.
Datamode select.
2 DATA_MODE 1: 9bit mode;
0: 8bit mode.
Parityenable
1 PARITY_EN 1: parity enable
0: parity disable.
Parity select.
0 PARITY_SEL 1: odd parity;
0: even parity.
UARTO_CON2 (BFH)UARTO control registe®
Bitnumber | 7 | 6 | 5 4 3 2 1 0
Symbol | - |- | - | PAD_CHANGE| TX EMPTY_IE | RX_FULL_IE | UARTO_BDH
R/W -l -] - R/W R/W R/W R/W
Resetvalue| - | - | - 0 1 1 0 0
Bit number Bit symbol Description
Txd/rxd pin interchange
4 PAD_CHANGE | 1: pin interchange;
0: the pins are not interchangeable
Send interrupt enahle
3 TX_EMPTY_IE | 1: interrupt enable;
0: interrupt disabléused in polling mode
Receivednterrupt enable
2 RX_FULL_IE | 1: interrupt enable;
0: interrupt disabléused in polling mode
1~-0 UARTO_BDH | Baud rate modulus divisor registagh 2bit
UARTO_STATE (COH)UARTO status flag register
Bit number 7 6 5 4
Symbol - UARTO_RS8 UARTO_T8 TIO
R/W - R R/W R/W
Reset value - 0 0 0
Bit number 3 2 1 0
Symbol RIO UARTO_RO UARTO_F UARTO_P
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
6 UARTO_R8 Recei ver s ninth dat a, rea
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5 UARTO_T8 Transmitterds ninth dat a,
Send interrupt flag.
4 10 1: send buffer is empty;
0: send buffer is full, software wte O clear Owrite 1
invalid.
Receive interrupt flag.
3 RIO 1: receive buffer is full;
0: receive buffer is empty, software write O clear 0, write
invalid.
Receive overflow flag;
2 UARTO_RO 1: receive overflowlost new datg
0: no overflow, software write O cle@r write 1 invalid.
Framing error flag.
1 UARTO E 1 framing_error flag; | _
- 0: no framing error flagsoftware write O clear O, write 1
invalid.
Parity error flag
0 UARTO_P 1: receiver parity error;
0: parity is correct, software write O clear O, writentalid.
UARTO_BUF (C1H)UARTO data register
Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value FF
Bit number Bit symbol Description
Data register
7~0 -- Read returns readnly receive data buffer contents, write

into write-only send datauffer.

UART1 BDL(C5H) UART1 baud rate control register

Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
Baud rate control register
7-0 - The lower 8 bits of the baud rate modulus divisor registe

Baud_Mod:{UART1_BDH[1:0], UART1_BDL},
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When Baud_Mod=0, the baud rate clock is not generate
when Baud_Mod=1~1023, the baud rate =
BUSCLK/(16xBaud_Mod)

UART1 C2(C6H)UART1 control registeB

Bit number 7 6 5 4
Symbol UART1 TRANS RECEIVE_E MULTI_
ENABLE ENABLE NABLE MODE
R/W R/W R/W R/W R/W
Reset valug 0 0 0 0
Bit number 3 2 1 0
Symbol STOP_MODE DATA _MODE PARITY_EN PARITY_SEL
R/W R/W R/W R/W R/W
Reset valug 0 0 0 0
Bit number Bit symbol Description
7 UART1 ENABLE Module enable
- 1: module enable; Gnodule close
6 TRANS_ENABLE Transmittgr er.1able o
- 1: transmitter is oy0: transmitter is off
5 RECEIVE_ENABLE| ecelver enable o
- 1: receiver is on; O: receiver is off
Multiprocessor communication mode
4 MULTI_MODE 1. mode enable; 0: mode disable
3 STOP MODE Stop bit width selection
- 1: 2 bits; 0: 1 bit
5 DATA MODE Data mode selection
- 1: 9-bit mode; 0: &it mode
Parity check enable
1 PARITY_EN 1: parity check is enadl;
0: parity check is disabled
0 WAKE SEL Parity sele_ction |
- 1. odd parity; O: even parity
UART1 _CON2C7H) UART1 control register 2
Bit number 7 6 5 4
Symbol - - - PAD_ CHANGE
R/W - - - R/W
Reset value - - - 0
Bit number 3 2 1 0
Symbol TX_EMPTY_IE RX_FULL_IE UART1 BDH
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R/W R/W R/W R/W R/W
Reset value 1 1 0 0
Bit number Bit symbol Description

Txd/rxd pin interchange
4 PAD_CHANGE | 1: pin interchange;
0: the pins are ntanterchangeable
Transmit interrupt enable
3 TX_EMPTY_IE | 1: interrupt enable;
0: interruptdisabled (used in polling mode)
Receive interrupt enable
2 RX_FULL_IE | 1:interrupt enable;
0: interruptdisabled (used in polling mode)
1~0 UART1 BDH | Baudrate modulus divisor registargh 2 bits
UART1 _STATE(C8H)UART1 status flag register
Bit number 7 6 5 4
Symbol - UART1_RS8 UART1_T8 TI1

R/W - R R/W R/W
Reset value - 0 0 0
Bit number 3 2 1 0

Symbol RI1 UART1 RO UART1_F UART1 P
R/W R/W R/W R/W R/W
Bit number Bit symbol Description
6 UART1 RS8 The 9thdata of the receiver, read only
5 UART1 T8 The 9th data of the transmitter, read only during parity cf
Sendbuffer empty interrupt flag
4 TI1 1: The sending buffer is empty;
0: Send buffer igull, software write O to clear
Receive interrupt flag
3 RI1 1: The receive buffer is full;
0: Receive buffer israpty, software write O to clear
Receive overflovilag
2 UART1 RO 1: Receive overflow (new data is lost);
0: No overfow, software writes O to clear
Frame error flag
1 UART1 F 1: A frame error is detected;
0: No frame error is detesd, software writes O to clear
0 UART1_P Parity error flag
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1: Receiver parity erro
0: Parity check is correct, software writes O to clear
UART1 BUF(C9H) UARTL1 data register
Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value FF
Bit number Bit symbol Description
Read returns the contents of the reatly receive data
7~0 - . .
buffer, writes to the writ®nly send data buffer.

IRCON2 (E1H)Interrupt flag register 2

0: interrupt disable

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - IE10 IE9 IE8
R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description
UART1 interrupt flag
2 IE1O 1: There is a UARTL1 interrupt flag;
0: No UARTL1 interrupt flag
UARTO interrupt flag
1 IE9 1: There is a UARU interrupt flag;
0: No UARTO interrupt flag
IEN2(E7H) Interrupt enable regist@r
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - EX10 EX9 EX8
R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description
73 - Reserved
UART1 interrupt enable
2 EX10 1: interrpt enable;
O: interrupt disable
UARTO interrupt enable
1 EX9 1: interrypt enable;
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Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - IPL2.2 | IPL2.1 | IPL2.0
R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description
7~3 -- Reserved
2 IPL2.2 UART1 mte_rrupt pr_lorlty._ |
0: low priority; 1: high priority
1 PL2.1 UARTO i.nte_rrupt priority._ |
0: low priority; 1: high priority

104. UART Configuration Process

1. Configurationmodule enablereceive enablanodeselect UARTO_CON1,;
2. Configure baudratepen interrupt enabl®& ARTO_BDL, UARTO_CONZ2;

v

EA=0

v

Set UART interrupt priority

v

Clear UART interrutp flag

v

Set UART communication
port IO attribute

v

Clear UART slave status
register

v

Set UART control register

v

Enable UART interrupt

v

EA=1

UART initial configuration process
UART suggested application process:
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3. Write UARTO_BF starts to send datafter detecting the transmission interrugiear the
interrupt flagTI10;

4. Receive interrupt detectefitst read status UART_STATE.Then read R&nd UARTO_BUF,
finally clear the receive status flag (UABRTSTAT([3:(Q = BO000).One receiving process is
completedwaiting for the next receiving interrupt;

5. If the configurationinterrupt is not enabledhe program executes the UARTunction.Also
read the status flag firdhen readJARTO_R8and UARTO_BUF, and finally clear the status flag.

6. Interrupt flag clear operatiomn full-duplex operation, clear flag bit operation requires a vaild
interrupt bit to be written 0, and other interrupt bits to be written(asite 1 as invalid operatign
otherwseit is easy to operate incorrectly. For example: when the send interrupt is vaild, you need
tp write UARTO_STATE = OxOF; (configuration UARTO_STATE[0:3] = OXQWARTO_R8write
is invalid, UARTO_T8needs to configure vaild transmit data when it is in 9oitle and does not
have parity).

7. 8 bit mode: Parity enable is valid.

9 bit mode: When the parity bit is enabled, when the parity bit calculated by the ninth bit is not
enable, the ninth bit is tH@ARTO_T8written in. Only send interrup and receive interrupts.The
error flag only marks the error detection of the current data, and only the corresponding bit writes 0
clear,donot jump out of error interrupt. The transmit interrupt is set after the stop bit is sent, and
the software clearit. The receive interrupt is set after the stop bit is sent, and the software clears it.

Multiprocessor mode: Only works in 9 bit mode, receid®RTO_R8= 1, receive interrupt is
set, otherwise it is not set. When using multiprocessor nooadéiguring receive enable and
multiprocessor mode. Receive address data (the ninth bit=1) and generate an interrupt, confirm that
the address matches. Matching configures the multiprocessor mode to be turned off, and all
subsequent dafghe ninth bit = ) can be interrupted by the received interrupt, until the next time
data is received. If the address do not match, the multiprocessor mode is turned on, and all
subsequent data is not received until the next address data.

Hardware response: Send datapemed by the valuentten to UARTO_BUF The interrupt
flag is sent after the stop bit is sefihe software clears the interrupt flag and waits for the next
write. The receive data receives data at any time when the receiving enable is effettrees/e
interrupt after receiving stop bgpftware clear interrupt flag-he currently received data has a
detection mechanism that can detect three errors of receive ovdréiove, errorand parity error.
Both require a software clear fldgis recommeded to read the status flag after the receive
interrupt and clear theceive status flag UARTO_STATEJ[3:0

8. It is recommended to change the configuration of UARTO_CON1[4:0] and the baud rate
register when the module is enabled and closed, otherwisg ibendisordered and cause the
communication function to malfunction.

Note: The mapping synchronization output function is not supported.
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11 PWM

11.1.PWMO Function Description

PWMO Function Description:
A The clock source is the fixed cloBL_12M;
Supportup to4 channels, each channel is individually enabled
16bit counter;
Configurable counting period, adjustable duty cycle of each channel
PWM output waveform polarity can be configured

a The duty cycle of channel 1/2/3 can be selected as theczarfiguration as channel O or
the duty cycle configuration of your own channel

4 Each channel can independently select 2 10 port mapping

The PWMO module supports 4 channels. Each channel can be individually controlled and
enabled, sharing a 4§t counter.The counting clock i#2MHz. The period of the PWMO signal is
determined by the value of the period configuration register (PWMO0_MOD), the duty cycle is
determined by the setting in the channel register (PWMO_CHn_CNT), the polarity of the PWMO
signal is deermined by the setting in the PWMO_CH_CTRL control bit, 0% and 100% Space ratios
are all possible.

Pulse width = (PWMO_CHn_CNT)

Cycle = (PWMO_MOD+1)

Duty cycle = pulse width/period

PWMO counter counts up from 0x0000, when PWMO_CHn_CNT is counted, th& eutp
inverted. This time is the pulse width. Countine counting until the count overflows at
PWMO_MOD+1. If PWMO_CHO_POLA_SEL=0, PWMO signal entbigh state when output is
flipped. If PWMO_CHO_POLA_SEL=1, PWMO signal enters high state when output igoover

When channel count regist@WMO0_CHn_CNT7 is set 0x0000, the duty cycle is 0. When
channel count registéPWMO_CHn_CNT is set to a value greater than the value set by the period
configuration registefPWMO_MOD) to achieve a 100% duty cycléhe counter is automatically
reloaded and will not stop by itself until the regig®¥MO0is enabled to stop and the counter is
cleared.

v Qv Qv Qpv Qv QX

Page 149 /208



Eb I S
Semiconductor BF7412AMXX-XJLX

e I ey AR a A A

pwmO_en

pwmO_rstn

123 a)s]e)7) 8 of10fof1)2) 34 56 7 8 o)rofo]1]o0

+-a-Pul se width-m|

o

pwmO_counter[15:0]

pwmO_chO
(pwmO_chO0_pola_sel=0)

-—cycle———»

pwmO_chO
(pwmO_chO_pola_sel+1)

(PWMO_CHO_CNT=5PWMO_MOD=1Q duty_cycle=5/1}

11.2.PWM1/2 Function Description

PWM1/2features are as follows:
E The clock source is the fixed clogitL_12M
E The highlevel control register and the loevel control register are 1Bit registers
E Output cycle Tpwmiz_data= (PWM1/2_H + PWM1/2_L)*Tiovnz (€
E Output duty cycleDewwmisz_daz= PWM1/2_H/(PWM1/2_L + PWM1/2_H)
E Each channel can independently select 2 10 port mapping
Waveform diagram

—pulse width— \
\ \ \
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The PWM1/2 pulse width modulation module's high and low time can be configured through

the register, but the configurationtbk register must be in the case of PWM1/2 enable effective
(high effective), and the high level control register and low level corggi$termust be configured
in order from low to high, in order to ensure that the internal counter of the PWM1/2 ncoduats
correctly and avoid generating wrong waveforms. These configuration values update the period and
duty cycle after a complete period.

amiz ok — U UL L L
or wr [ [ [ [ 1

sfr_addr[7:00 X 99 X X 9a X X o X X o X
sfr_data_out[7:0] X f X f X ff X ff
pomu2 1 les [ |

pwml/2_1_h cs [ﬁ

pwml/2_h |_cs

pwml/2_h h_cs 1
pwml/2_[[15:0] Xt
pwm1/2_h[15:0] X tfif

PWM1/2 timing diagram

Page 151 /208



113. PWM Related Registers

Eb I S

Semiconductor

BF7412AMXX-XJLX

SFR register

address name R/W | Reset value Description
0x99 |PWM1 L L RW | 0000_0000lg PWML1 low level control register (low 8 bits)
Ox9A |PWM1 L H RW | 0000_0000l PWM1low level control register (hig8 bits)
0x9B | PWM1 H L RW | 0000_0000 PWM1 high level control register (low 8 bits)
0x9C | PWM1 H H RW | 0000_0000H PWM1 highlevel control registernigh 8 bits)
0x9D | PWM2_L L RW | 0000_0000l PWM2 low level control register (low 8 bits)
Ox9E | PWM2 L H RW | 0000_0000H PWM2 low level control register (hig bits)
Ox9F | PWM2_H_L RW | 0000_0000l8 PWM2 highlevel control register (low 8 bits)
OxAl | PWM2_H H RW | 0000_0000H PWM2 highlevel control registernigh 8 bits)
0xA2 | PWM_EN RW | xx00_0000b | PWM control register
0xA3 | PWMO_CH_CTRL RW | 0000_0000b| PWMO control register
PWMO ch 10 t val fi ti
O0xA4 | PWMO_CHO_CNT L| RW | 0000_0000H ' '~ channets countvaiue contiguration
register low 8 bits
PWMO ch 10 t val fi ti
O0XA5 | PWMO_CHO_CNT_H RW | 0000_0000H ' ' * Channets count vaiue contiguration
register high 8 bits
PWMO ch 1 t val fi ti
0XA6 | PWMO CH1 CNT L| RW | 0000 000oH ' " channel - count vaiue contiguration
- - - - register low 8 bits
PWMO ch 1 t val fi ti
O0xA7 | PWMO_CH1_CNT H RW | 0000 0000y ' ‘' * channet - countvaiue contiguration
- - - - register high 8 bits
PWMO ch |2 t val fi ti
O0XA9 | PWMO_CH2 CNT L| RW | 0000_0000H ' ' " channel £ countvaiue contiguration
register low 8 bits
PWMO ch 12 t val fi ti
OXAA | PWMO_CH2 CNT_H RW | 0000_0000H ' '~ channel & count valeaniigdration
- - - - register high 8 bits
PWMO ch |3 t val fi ti
OXAB | PWMO_CH3 CNT L| RW | 0000 0000 ' ' "> crannet s countvaiue configuration
- - - - register low 8 bits
PWMO ch |3 t val fi ti
OXAC | PWMO_CH3 CNT H RW | 0000 0000y ' - channets colnt vaiue configuration
- - - - register high 8 bits
OxAD | PWMO_MOD_L RW | 0000 0000b| PWMO cycle configuration register low 8 bits
OxAE | PWMO_MOD_H RW | 0000_0000H PWMO cycle configuration register high 8 bits
PWM ch | selection 1O fi ti
0xB2 | PWM_ 10 _SEL RW | xx00_0000b _ channel selection = configuration
- - - register
PWM registes list
NOTE:

Channel 0: PWMO_A/AlChannel 1: PWMO_B/B1;
Channel 2: PWMO_C/C1; Channel 3: PWMO0_D/D1;
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114. PWM RegisterDetailed Description

PWM1 L L (99H) PWML1 low level control register (low 8 bits)

Bit number 7 6 5 4 3 2 1 0
Symbol PWM1 L L
R/W R/W
Reset value 0
PWM1_L H(9AH) PWM1 low level control register (high 8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol PWM1 L H
R/W R/W
Reset value 0
PWM1_H_L(9BH) PWML1 high level control register (low 8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol PWM1 H L
R/W R/W
Reset value 0
PWM1_H_H(9CH) PWML1 high level control register (high 8 bits)
Bit number 7 6 5 4 3 2 1 0
Symbol PWM1 H H
R/W R/W
Reset value 0
PWM2_L L (9DH) PWM2 low level control register (low 8 bits)
Bit number 7 6 5 4 3 2 1 0
Symbol PWM2 L L
R/W R/W
Reset value 0
PWM2_L H(9EH) PWM2 low level control register (high 8 bits)
Bit number 7 6 5 4 3 2 1 0
Symbol PWM2 L H
R/W R/W
Reset value 0
PWM2_H_L(9FH) PWM2 high level control register (low 8 bjts
Bit number 7 6 5 4 3 2 1 0
Symbol PWM2 H L
R/W R/W
Reset value 0
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PWM2_H_H(A1H) PWMZ2 high level control register (high 8 bits)

Bit number 7 6 5 4 3 2 1 0
Symbol PWM2 H H
R/W R/W
Reset value 0
PWM_EN (A2H)PWM control register
Bit number 7 6 5 4
Symbol ] ] PWMO_CH3_ PWMO_CH2_
CMOD CMOD
R/W - - R/W R/W
Resetvalue - - 0 0
Bit number 3 2 1 0
Symbol PWMO_CH1_CMOD| PWM2_EN PWM1_EN PWMO_EN
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
7~6 -- Reserved
PWMO channel 3 duty cycle mode select register
5 PWMO0_CH3_CMOD] 1: select channel 0 duty cycle
0: select its own channel duty cycle
PWMO channel 2 duty cycle mode select register
4 PWMO_CH2_CMOD) 1: select channel 0 duty cycle
0: select its own channel duty cycle
PWMO channel 1 duty cycle mode select registe
3 PWMO_CH1_CMOD| 1: select channel 0 duty cycle
0: select its own channel duty cycle
PWMn EN PWMn module enable register
2~0 (n:Z,I,O) 1: enable
0: not enable
PWMO_CH_CTRL(A3H) PWMO control register
Bit number 7 6 5 4
Symbol PWMO_CH3_ PWMO_CH2_ PWMO_CH1_ PWMO_CHO_
POLA_SEL POLA_SEL POLA_SEL POLA_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number 3 2 1 0
Symbol PWMO_CH3_EN| PWMO_CH2_EN| PWMO_CH1 _EN| PWMO_CHO_EN
R/W R/W R/W R/W R/W
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Reset value 0 0 0 0
Bit number Bit symbol Description
Channel 3 polarity selection ch3_pola_sel
7 PWMO_CH3 POLA _SEL| 1: count value overflow makes the output low

0: count value overflow makes the output high
Channel 2 polarity selection ch2_pola_sel

6 PWMO_CH2_POLA_SEL| 1: count value overflow makes the output low
0: count value overflow makes the output high
Channel 1 polarity selection chl_pola_sel

5 PWMO_CH1_POLA_SEL| 1: count value overflow makes the output low
0: count value overflow makes the output high
Channel 0 polarity selection chO_pola_sel

4 PWMO_CHO_POLA_SEL| 1: count value overflow makes the output low
0: count value overflow makes the output high
Channel 3 enable ch3_en

3 PWMO_CH3_EN 1: enable

0: not enable

Channel 2 enable ch2_en
2 PWMO_CH2_EN 1. enable

0: not enable
Channel 1 enable chl_en

1 PWMO_CH1_EN 1: enable

0: not enable

Channel 0 enable chO_en
0 PWMO_CHO_EN 1: enable

0: not enable
PWMO_CHO_CNT_L (A4HPWMO channel 0 count value configuration register low 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CHO_CNT_L
R/W R/W
Reset value 0
Bit number Bit symbol Description

Channel 0 count configuration register low 8 bits.
Configure PWM output duty cycle.
PWMO_CHO_CNT_H (ASHPWMO channel 0 count value configurati@gister high 8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CHO_CNT_H

7-0 | PWMO_CHO_CNT_L
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R/W R/W
Reset value 0
Bit number Bit symbol Description
7-0 PWMO_CHO_CNT H Channel 0 count configuration register high 8 bits

Configure PWM output duty cycle.

PWMO_CH1 CNT_L (A6HPWMO channel 1 count value configuration register low 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CH1 _CNT_L
R/W R/W
Reset value 0
Bit number Bit symbol Description
h 11 fi ti ister lowiss.
7-0 PWMO_CHL CNT L Channel 1 count configuration register lowig

Configure PWM output duty cycle.

PWMO_CH1 CNT_H (A7HPWMO channel 1 count value configuration register high 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CH1_CNT_H
R/W R/W

Reset value 0

Bit number Bit symbol Description

h |1 fi [ [ high 8 bits.
20 PWMO CH1 CNT H C aQne count configuration register high 8 bits
- - — | Configure PWM output duty cycle.

PWMO_CH2_CNT_L (A9HPWMO channel 2 count value configuration register low 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CH2_CNT_L
R/W R/W
Reset value 0
Bit number Bit symbol Description
2-0 PWMO_CH2 CNT L Channel 2 count configuration register low 8 bits.

Configure PWM output duty cycle.

PWMO_CH2_CNT_H (AAH)PWMO channel 2 count value configuration register high 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO _CH2 CNT_H
R/W R/W
Reset value 0
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Bit number Bit symbol Description
h |2 fi [ [ high 8 bits.
7-0 PWMO_CH2 CNT H C an_ne count configuration register high 8 bits
Configure PWM output duty cycle.

PWMO_CH3_CNT_L (ABH)PWMO channel 3 count value configuration register low 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CH3 CNT_L
R/W R/W
Reset value 0
Bit number Bit symbol Description
h I fi [ [ I its.
7-0 PWMO CH3 CNT L C ar?ne 3 count configuration register low 8 bits
- - — | Configure PWMoutput duty cycle.

PWMO_CH3_CNT_H (ACHPWMO channel 3 count value configuration register high 8 bits

Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_CH3 CNT_H
R/W R/W
Reset value 0
Bit number Bit symbol Description
70 PWMO_CH3_CNT H Char?nel 3 countonfiguration register low 8 bits.
Configure PWM output duty cycle.
PWMO_MOD_L (ADH)PWMO cycle configuration register low 8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_MOD_L
R/W R/W
Reset value 0
Bit number Bit symbol Description
7-0 PWMO MOD L PWMO count cycle configuration register low 8 bits.
- — | Configure PWM output duty cycle.
PWMO_MOD_H (AEH)PWMO cycle configuration register high 8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol PWMO_MOD_H
R/W R/W
Reset value 0
Bit number Bit symbol Description
7-0 PWMO_MOD_H PWMO count cycle configuration register high 8 bits.
Configure PWM output duty cycle.
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PWM_10_SEL(B2H)PWM channel selection 10 configuration register

Bit number 7 6 5 4
Symbol - - PWM2_CH_SEL| PWM1 CH_SEL
R/W - - R/W R/W
Reset value - - 0 0
Bit number 3 2 1 0
Symbol | PWMO_CH3_SEL PWMO_CH2_SEL PWMO_CH1_SEL| PWMO_CHO_SEL
R/W R/W R/W R/W R/W
Reset value 0 0 0 0
Bit number Bit symbol Description
PWM2 channel selection IO port configuration
5 PWM2_CH_SEL | 0: PD1 port selects PWM&nction;
1: PC7 port selects PWM2 function
PWML1 channel selection 10 port configuration
4 PWM1 CH_SEL | O0: PDO port selects PWML1 function;
1: PC6 port selects PWML1 function
PWMO channel 3 select 10 port configuration
3 PWMO_CH3_SEL| 0: PB3 port selecBWMO0_CH3 function;
1: PC5 port selects PWMO_CH3 function
PWMO channel 2 selects IO port configuration
2 PWMO_CH2_SEL 0: PB2 port selects PWMO_CH2 function;
1. PC3 port selects PWMO_CH2 function
PWMO channel 1 select 10 port configuration
1 PWMO_CH1_SEL| 0: PB1 port selects PWMO_CHZ1 function;
1: PCO port selects PWMO_CH1 function
PWMO channel 0 select 10 port configuration
0 PWMO_CHO_SEL| 0: PBO port selects PWMO_CHO function;
1. PB5 port selects PWMO_CHO function
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115. PWM Configure Process

v

Set PWM port 1O mapping
and attributes

v

Enable PWM output

v

Set PWM frequency

v

Set PWM duty cycle

v

PWM configure process

PWMO configuration process:

1.

Configure the channel control register PWMO_CH_CTRL (channel enable and polarity
selection);

Configure the enable register PWMO_EN, configilve count register PWMO_CHn_CNT_L/H,
and the period register PWMO_MOD_L/H (the last configuration) to start working.

Note:

1.

The period and duty cycle registers need to be configured when PWMO_EN=1. The counting
register PWMO_CHn_CNT_L/H and the period ssggr PWMO_MOD _L/H (update the duty
cycle and period) are allowed to be configured during operation, and they are allowed to be in
the same cycle Multiple channels are updated at the same time. The channel control register
PWMO_CH_CTRL is not allowed to mnfigured during the update period. The channel
control register PWMO_CH_CTRL can be changed only when PWMO_EN=0. When
PWMO_EN=1, writing the count register and period configuration register will directly update
the duty cycle and period. During the cambperation, the write count register and period
configuration register will be latched, and the register value will be updated when the counter
(PWMO_MOD) becomes (PWMO0_MOD+1), that is, the duty cycle and period will be updated
after a complete period.

Frequency ranget84 Hz~120 kHis recommended.
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12. Touch Key

CSD features:

CSDcharge and dischargéock three modes are optional:
U Fixed frequency division of the system cldckM~19%k
U PRS 1.5Mnormal distribution

U PRS3.5M normal distribution

CSDcountclock 24M, 12M, 6M, 4M is optional,

Counting width 916 bits optional;

Support asynchronous scanning node

Support wake up in wait mode

5

5

The BF7412AMXX-XJLX implements multiple functions through a series of register.The
relationship between theapactitance detection related quantity and the SFR value is as follows:

The count value is proportional to RESO, Rb resistance, PULL_| SELA H, and inversely
proportional to VTH_SEL. In the case of ensuring complete charge and discharge, it is proportional
to the charge and discharge frequency sétR$_ DIV.

Channel touch variation is proportional to RESO and Rb, and inversely proportional to
VTH_SEL. In the case of ensuring complete charge and discharge. Compared with the charge and
disargefrequency set bi?PRS_DIVand the amount of touch change.

The signalto-noise ratio of touch is proportional to VTH_SEL and PULL_| SELA L, and
inversely proportional to CSD_DS. When the charge and discharge are incomplete, it is inversely
proportional tahe chargeadischarge frequency set by PRS_DIV and the sigrabise ratio.

The time for a signal touch key detection is related to RESO and CSD_DS.

Notes:When configuring parameters, ensure that the touch key is fully charged and discharged.

CSD modulestructure diagram

CLK_CTK
- > SW_CLK N
L) SWITCH_CLK g
— I
RST_N > > K
CTK_CLK_CTRL  —
>  —
> SN ——>
— ’ INT_CLK
CTK_EN  ciKRsT > COUT_CLK CNT_CLK
ﬁ -
—_
RAWDATA
> COUNTER
CNT_EN ‘
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CSDstructure diagram
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SFRregister
Address Name RW | Reset value Function description
OXxCA | CSD_START RW | xxxx_xxx0b | CSD scan operegister
OxCB | SNS_SCAN_CFG1 RW | x000_0000b| Touch key scan configuration registe
OXCC | SNS_SCAN_CFG2 RW | x100_0000b| Touch key scan configuration registe
OXxCD | SNS_SCAN_CFG3 RW | x111 0000b| Touch key scan configuration registe
OXxCE | CSD_RAWDATAL R 0000_0000kh CSD counter, low ®it
OxCF | CSD_RAWDATAH R 0000_0000p CSD counter, high-8it
0xD1 | PULL | SELA L RW | 0000 0000b CSP pultup current source selection
- - - register
0xD2 | SNS ANA CEG RW | xx10 1101b CSP scan parameter configuration
- - - register
0xD3 | SNS_10_SEL1 RW | 0000 _0000b SNS channel select register 1
0xD4 | SNS_I0_SEL2 RW | 0000 _0000b SNS channel select register 2
0xD5 | SNS_10_SEL3 RW | 0000 _0000b SNS channel select register 3
0xD6 | SNS_IO_SEL4 RW | xxxx_xx00b | SNS channel select register 4
OxE6 | IEN1 RW | 0000_00xxb| Interrupt enable register 1
OxF1 | IRCON1 RW | 0000 _00xxb| Interrupt flag registet
OxF6 | IPL1 RW | 0000 _00xxb| Interrupt priority register 1
OXxFE | PD_ANA RW | xxxx_0111b| Module switch control register

CSDregistes list

12.2. Touch Key RegisterDetailed Description

CSD_START(CAH)CSD scan open register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W - - - - - - - R/W
Reset value - - - - - - - 0
Bit number | Bit symbol Description

1: CSD scanning is on;
0: CSD scan stops
Write 1 inCSD_START to start scanning. After one scan, the
- hardware will automatically set to 0. If you want to start the ne
scan, you need to set it to 1 again by software; if CSD_STAR]
during the scan, the scan will stop immediately, and the modu
will have related internal signals Reset
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Note: Must be used in accordance with the process configurat
CSD_START=1, if interruption is detected, configure
CSD_START=0. CSD_START is not allowed to be configured

during scanning
SNS_SCAN_CFG1 (CBH)ouch key scan adiguration register 1
Bit number 7 6 5 4 3 2 1 0
Symbol - SW_PRE_OFF PRS_DIV
R/W - R/W R/W
Reset value - 0 0
Bit number Bit symbol Description
Frontend charge and discharge clock switch control.
6 SW_PRE_OFH 1: close sw_clk;
0: open sw_clk
Frontend charge and dischargeaitdrequency selection
register:
0~61 fixed frequencyF=F24m/2/(PRS_DIV+4)12M~193X);
5~0 PRS_DIV | 62 highest frequencyM, lowestfrequencylM, center
frequencyl.5M, normal distribution;
63: highest frequencyM, lowestfrequencylM, center
frequencyl.5M, normal distribution

SNS_SCAN_CFG2 (CCHbouch key scan configuration regisger

Bit number | 7 6 5 4 3 2 1 0
Symbol - | PULL_I_SELA_H| PARALLEL_EN CSD_ADDR
R/W - R/W R/W R/W
Reset value | - 1 0 0
Bit number Bit symbol Description
6 PULL_|I_SELA_H | CSDpull-up current source configation highest bit.
SNS channel shunt enable register.
5 PARALLEL_EN | 1: multi-channel parallel,
0: signal channel
The addrses of the detection channel 0~@&reponds to
4~0 CSD_ADDR
- thechannel number 0~25
SNS_SCAN_CFG3(CDHJjouch key scan configuration regisger
Bitnumber | 7| 6 | 5| 4 3 2 1 0
Symbol - RESO CSD_DS | PRE_CHRG_SEL INIT_DISCHRG_SEL
R/W - R/W R/W R/W R/W
Resetvalue | - | 1 | 1] 1 0 0 0 0
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Bit number Bit symbol Description
Counter bit select register.
64 RESO 000: 9 bits;  001: 10 bits; 010: 11 bis,
011: 12bits; 100: 13 bits; 101: 14 bis;
110: 15 bits; 111: 16 bis.
Count clock frequency selection register.
372 ©Sb_bs 00: 24M; 01: 12M; 10: 6M; 11:4M; default 0.
Precharge time selection
1 PRE_CHRG_SEL 0: 2 SL: 4G s
Predischarge time selection
0 INIT_DISCHRG_SEL 0: % S1: 1 s
CSD_RAWDATAL (CEH)CSD counter, low it
Bit number 7 6 5 4 3 2 1 0
Symbol RAWDATAK<7:0>
R/W R
Reset value 0
CSD_RAWDATAH (CFH)CSD counter, high-Bit
Bit number 7 6 5 4 3 2 1 0
Symbol RAWDATA<15:8>
R/W R
Reset value 0
PULL_|I_SELA L (D1H)CSD pultup current source selection register
Bit number 7 6 5 4 3 2 1 0
Symbol PULL | SEL<7:0>
R/W R/W
Reset value 0
Bit number Bit symbol Description
2-0 PULL | SEL<7:0> CSDpu!I up current source size selection switch. The
- default is 0.
SNS_ANA_CFG (D2H)SD scan parameter configuration register
Bit number 7 6 5 4 3 2 1 0
Symbol - - RB_SEL VTH_SEL
R/W - - R/W R/W
Reset value - - 1 0 1 1 0 1
Bit number Bit symbol Description
5~4 RB_SEL Rb resistance sizelection.
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100 60k; 101 80k;
Other: reserved
Need to readRb8k calibration value from chip flash wher
using:CBYTE [0x401H k/80k, proportionalcalculation
normalization sensitivity.

VTH_SEL

VTH voltage selection signal
00G 1.4V,00% 2.1V; 010 2.5V;
011 2.8Vv; 100 3.2Vv; 101 35V,
110 3.9V, 111 4.1V.

SNS_10_SEL1(D3HBNS channel

select register 1

Bit number 7 6 5 4 3 2 1 0
Symbol SNS_|10_SELJ7:0]
R/W R/W

Reset value 0

Bit number Bit symbol Description
SNS _[0_SEL1 [7:0] corresponds to SNS7~SNSO
The corresponding bit is

7~0 | SNS_IO_SEL7:0] poncing bt

1: select SENSOR enable;
0: do not select SENSOR enable

SNS_10_SEL2 (D4HBENS channel select register

Bit number 7 6 5 4 3 2 1 0
Symbol SNS IO_SEL2[7:0]
R/W R/W
Reset value 0
Bit number Bit symbol Description
SNS_[0_SELZ2[7:0] corresponds to SNS15~SNS8
2-0 SNS I0_SEL2 The corresponding bit is
[7:0]] 1. Select SENSOB enable;
0: Do not select SENSOR enable

SNS |0_SEL3 (D5HBNS channel select register

Bit number 7 6 5 4 3 2 1 0
Symbol SNS 10_SELJ3[7:0]
R/W R/W
Reset value 0
Bit number Bit symbol Description
7~0 SNS I0_SEL3[7:0] | SNS_IO_SEL3T:0] correspond$o SNS23~SNS16
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The corresponding bit is
1: Select SENSOR to enable;
0: Do not select SENSOR enable

SNS_10_SEL4 (D6HBENS channel select register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - SNS IO_SEL41:0]
R/W - - - - - - - R/W
Reset value| - - - - - - - 0
Bit number Bit symbol Description
SNS_[0_SELA4[1:0] corresponds to SNS25~SNS2|
The corresponding bit is
1-0 SNS IO_SEL41.0
- = 410 1: select SENSOR enable;
0: Do not select SENSOR enable

IEN1 (E6H)Interrupt enable register 1

Bit number 7 6 5 4 3 2 1 0
Symbol EX7 EX6 EX5 EX4 EX3 EX2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset value 0 0 0 0 0 0 - -
Bit number Bit symbol Description
5 EX5 CS_Dinterrupt enable | |
1: interrupt enable; O: interrupt disable
IRCONL1 (F1H)Interrupt flag registet
Bit number 7 6 5 4 3 2 1 0
Symbol IE7 IE6 IE5 IE4 IE3 IE2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset value 0 0 0 0 0 0 - -
Bit number Bit symbol Description
CSDinterrupt flag
5 IE5 1: There is &SDinterrupt flag;
0: NoCSDinterrupt flag
IPL1 (F6H) Interrupt priority registef.
Bit number 7 6 5 4 3 2 1 0
Symbol IPL1.7 IPL1.6 | IPL1.S | IPL1.4 | IPL1.3 | IPL1.2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset valug 0 0 0 0 0 0 - -
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Bit number Bit symbol Description
CSD interrupt priority.
0: low priority; 1: high priority
PD_ANA (FEH)Module switch control register

5 IPL1.5

Bit number 7~4 3 2 1 0
Symbol - PD_OSC_32K PD_XTAL_32K PD_CSD | PD_ADC
R/W - R/W R/W R/W R/W
Reset value - 0 1 1 1
Bit number Bit symbol Description
Analog CSD workcontrol register:
1 PD_CSD 0: CSD module works normally;
1: CSD module does not work
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12 3. Touch KeyConfigure Process

CTK touch key scan for query or interrupt modefirst, configuing the CTK scanning
parameter. &ond, starting CTK scanning; Thebtain and save CTK data at CTK interrupt,
software algorithm for data processing and touch key output judgement.

v
SNS function selection and 10
configuration

v

Set CTK scan parameters

v

Initialization current parameter

v

Turn on scanning

v

Retrieve data

v

Data processing

CTK configure process
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Through the sensitivity parameter configuration, a set of parameters with bettettigoise
ratio is obtained, thereby improving the accuracy okeéhgudgment.

1.

RESO: 0~7 CTK capacitiance scanning resolution, counter digRESO + 9)bit, the

bigger CTK scanning resolution, the bigger the downward rawdata, the noise is increased
at the same time, conversely reverse.

VTH_SEL: 0~7,the lower VTH, the bigger raw data, the noise is increased at the same
time, conversely reverse.

CSD_DS Detectspeed: 24M, 1: 12M, 2: 6M, 3: 4M, the slower detect speed the
slower raw data simple time, conversely reverse. Suggest default 24M, at least twice the
speed of the PRS clock.

RB_SEL: Rbresistance select: 60k, 5: 80k The greater resistance, the eggaw data,
the noise is increased at the same time, conversely reverse.

PRS_DIV: front-end charge and discharge clock frequency selection register:

0~61: fixed frequency: F=Fm/2/(PRS_DIV+4) {2M~193K);

62: the highest frequenéM, the lowest frequernclM, center frequency 1.5M, normal
distribution;

63: the highest frequene, the lowest frequency 1M, center frequency 1.5M, normal
distributed;

The larger the PRS clock, the larger the amount of charge in Rawddtthe greater the
noise introduced, and vice versa.

PULL_ | _SELA L : pull-up current source low 8 bit.

PULL_|I_SELA H: pull-up current source high bdefault:0x01.

Current resources valg55.50.5*{PULL_| SELA H, PULL | SELA L}, the smaller

the curent source, the smaller the count value, default: 0x00.

Rawdata is the reaitime raw count value of the CTK capacitor counter.

In practical applications, it is necessary to view the data through the programming
software and compare the parameters with good signdb-noise ratio.

Chip supply voltage and reference voltage: VC&/TH>0.5V.
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13. ADC

The BF7412AMXX-XJLX chip include a signalended12-bit linear successive approximati
analog-to-digital converte(ADC). The reference voltage of the ADC is connected to the VCC of
the chip.ADC channels can input independent analog sig@ddC module converts one channel at
atime, ADC_START=G 1( 4 )turn on conversiorlpdate the ADC result register and generate
an interrupt after the conversion is complétee ADC module has the following characteristics:
Liner successive approximation ADC witRbit resolution
Single conversiomode
Sampling time and conversion speed are configurable;

Support wake up in wait mode

5

5

5

(o]
Control bit
Data bus — Pull_up register | W Wake
Write contrpl > I Pull_u
register
L
Chip reset | DC E Rf RP
E
‘L ): | *| loPIN
Read cant
register E
Control bit
Write canigol > | : | . E
register .
; Iy
I }'?T Input
M Sensor
A { register
Read contral X "\._—C'<.A B
register ADC
» register
To A/D converter

ADc_mnT —~— TADC_INK

ADC schematic
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VCC VSS

>
|w]
@]
o
S
4

>
|w)
o)
o
=
A 4

[ Tonan

A Y
VCC VREF VSS

IRCON1[4]

UDUMS [auLERyD
A

Interrupt request

VREF IN_ADC_SEL |
ADC_ADDR

ADC_START

ADCCKV
ADCK
ADCWNUM
SAMBG

SAMDEL ADC[110]--
ADC_SPT ADC_RDATAH:ADC_RDATAL
FILTER_R_SEL

ADC | SEL
CTRL_SEL

A 4

ADC

F Y YVYY

A

YyYvYvy

ADC block diagram
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13.1.ADC RelatedRegister

SFRregister

Address Name RW | Resetvalue Function description
0xB4 | ADC_SPT RW | 0000_0000 ADC sampling time configure register
0xB5 | ADC_SCAN_CFG | RW | xx00_0000b ADC scan control register
0xB6 | ADCCKC RW | xxxx_0000b| ADC clock control register
0xB9 | ADC_RDATAH R | xxxx_0000b| ADC scan resultegister, high 4 bit.
OxBA | ADC_RDATAL R | 0000_0000k ADC scan result register, low 8 bit.
0xBB | ADC_CFG1 RW | 0000_0000h ADC sampling time configure registér
0xBC | ADC_CFG2 RW | xx00_0111b ADC sampling time configure register 2

0xD9 | ADC_IO_SEL1 RW | 0000_0000k ADC function select register 1
OxDA | ADC_IO_SEL2 RW | 0000_0000k ADC function select register 2
0xDB | ADC_IO_SEL3 RW | 0000_0000KH ADC function select register 3
OxDC | ADC_IO_SEL4 RW | xxxx_xx00b| ADC function select register 4

OxE6 | IEN1 RW | 0000_00xxb Interruptenable register 1

OxF1 |[IRCON1 RW | 0000_00xxb| Interrupt flag registet

OxF6 | IPL1 RW | 0000 _00xxh| Interrupt priority register 1
OXFE | PD_ANA RW | xxxx_0111b| Module switch control register

ADC registeslist
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ADC_SPT (B4H)ADC sample time configure register

Bit number 7 6 5 4 3 2 1 0
Symbol ADC_SPT
R/W R/W
Reset value 0
Bit number Bit symbol Description
7-0 ADC SPT ADC sample time conf_igure register
- sample timesample_Timer = (ADC_SPT+1)*4Tadc_clk

ADC_SCAN_CFG (B5HADC scan control register

Bit number 7 6 5 4 3 2 1 0
Symbol - - ADC_ADDR ADC_START
R/W - - R/W R/W
Reset value - - 0 0
Bit number Bit symbol Description
ADC channel address selection register
00000: corresponds to ADCO;
00001: corresponding ADC1;
5~1 ADC_ADDR | ...
11001: corresponding to ADC25
11010: ADC26_VREF
Other values: reserved
ADC scan enable register
0: ADC module does not scan;
1: ADC module starts scanning
ADC_START is set from 0 to 1, ADC starts to scan, afte
0 ADC_START | scanning oncéADC_START hardware is automatically se
to 0, corresponding to the ADC interrupt flag bit, the AD(
interrupt flag bit needs to be cleared by software
Note: ADC_START is not allowed to be configured durin
scanning

ADCCKC (B6H) ADC clock control register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - ADCCKV ADCCK
R/W - - - - R/W R/W
Reset valug - - - - 0 0 0 0
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Bit number Bit symbol Description
7~4 -- Reserved
3-2 ADCCKY ADC comparator offset cancellation analog input clock.
0:12MHz 1 6MHz 2 3MHz 3 2MHz
1-0 ADCCK ADC_CLK frequency division selection.
0:3MHz 1 2MHz 2 15MHz 3 1MHz
ADC_RDATAH (B9H) ADC scan result register high 4 bits
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - ADC_RAWDATA<11:8>
R/W - - - - R
Reset value - - - - 0
Bit number Bit symbol Description
3~0 ADC_RAWDATA<11:8> | ADC scan result register
ADC_RDATAL(BAH) ADC scan result register low 8 bits
Bit number 7 6 5 4 3 2 1 0
Symbol ADC_RAWDATA<T7:0>
R/W R
Reset value 0
Bit number Bit symbol Description
7~0 ADC_RAWDATA<7:0> | ADC scan result register
ADC_CFG1(BBH)ADC sampling timing control register 1
Bit number 7 6 5 4 3 2 1 0
Symbol ADCWNUM SAMBG SAMDEL
R/W R/W R/W R/W
Reset value 0 0 0
Bit number Bit symbol Description
7~3 ADCWNUM Selection ofdistance conversion interval after sampling
3+ADCWNUM(ADC_CLK)
2 SAMBG Sampling timing and comparison timing interval selectior|
0: interval O; 1: interval 1 (ADC_CLK)
1~0 SAMDEL Sampling delay time selection
0:0; 1:2; 2:4; 3:8 (ADC_CLK)

ADC_CFG2(BCH) ADC sampling timing control register 2

Bit number

7

6 5 4

Symbol

- VREF_IN_ADC_SEL

Page 174 /208




ARIGEEASYS
Semiconductor BF7412AMXX-XJLX

R/W - - R/W R/W

Reset value - - 0 0

Bit number 3 2 1 0

Symbol FILTER_R_SEL ADC | SEL CTRL_SEL

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

Reset value 0 1 1 1

Bit number Bit symbol Description

5~4 VREF_IN_ADC_SEL| ADC26 internal input voltage selection
00: 1.378V; Q: 2.271V; 10: 3.168V; 11: 4.06V

3 FILTER_R_SEL | Input signal filter selection
0 means no RC filter, 1 means RC filter
2 ADC_|_SEL1] ADC bias current size selectioegister

Op amp bias current selection signal

0is 1uA; 1is 2uA

1 ADC | SELQO] ADC bias current size selection register
Comparator bias current selection signal

0is 1uA; 1is 2uA

0 CTRL_SEL ADC comparator offset cancellation selection signal
0: Firstsampling and then offset elimination;

1: All switches are disconnected together

ADC _10_SEL1 (D9H)ADC function selection register 1

Bit number 7 6 5 4 3 2 1 0
Symbol ADC_|O_SELZ7:0]
R/W R/W
Reset value 0
Bit number Bit symbol Description

ADC_IO_SEL1[7:0] corresponds to ADCO7~ADCO00
The corresponding bit is

1. Select ADC function;

0: Do not select ADC function

7~0 ADC_IO_SELJ7:0]

ADC _10_SEL2(DAH)ADC function selection regist&

Bit number 7 6 5 4 3 2 1 0
Symbol ADC_IO_SELZ7:0]
R/W R/W
Reset value 0
Bit number Bit symbol Description
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7~0

ADC_IO_SELZ7:0]

ADC_|O_SELZ2[7:0] corresponds to ADC15~ADCO08
The corresponding bit is

1: Select ADC function;

0: Do not select ADC function

ADC _10_SEL3(DBH)ADC function selection regist&

1: select ADC function;
0: The ADC function is natelected

Bit number 7 6 5 4 3 2 1 0
Symbol ADC_IO_SEL37:0
R/W R/W
Reset value 0
Bit number Bit symbol Description
ADC_IO_SEL3[7:0] corresponds to ADC23~ADC16.
Th . it
7-0 ADC_IO_SEL37:0] e corresponding bit is

ADC_|O_SEL4(DCH)ADC function selection registdr

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - ADC_10_SEIL4[1:Q]
R/W - - - - - - R/W
Reset value - - - - - - 0
Bit number Bit symbol Description
ADC_10O_SELA4{1:0] corresponds to ADC25~ADC24.
The corresponding bit is
1~ ADC | EL4[1:
0 C10_S [1:0] 1: Select ADC function;
0: Do not select ADC function

IEN1 (E6H)Interrupt enable register 1

Bit number 7 6 5 4 3 2 0
Symbol EX7 EX6 EX5 EX4 EX3 EX2 -
R/W R/W R/W R/W R/W R/W R/W -
Resetvalue 0 0 0 0 0 0 -

Bit number Bit symbol Description

4 Ex4 AQC interrupt enable | |

1: interrupt enable; O: interrupt disable
IRCON1 (F1H)Interrupt flag registet

Bit number 7 6 5 4 3 2 0
Symbol IE7 IE6 IE5 IE4 IE3 IE2 -
R/W R/W R/W R/W R/W R/W R/W -
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Reset value 0 0 0 0 0 0 - -
Bit number Bit symbol Description
ADC interrupt flag
4 IE4 1: There is &ADC interrupt flag;
0: NoADC interrupt flag

IPL1 (F6H)Interrupt priority registel.

Bit number 7 6 5 4 3 2 1 0
Symbol IPL1.7 IPL1.6 | IPL1L.5 | IPL1.4 | IPL1.3 | IPL1.2 - -
R/W R/W R/W R/W R/W R/W R/W - -
Reset valug 0 0 0 0 0 0 - -
Bit number Bit symbol Description
ADC interr riority.
4 IPL1.4 Cl te. gptp |o_|ty .
0: low priority; 1: high priority

PD_ANA (FEH)Module switch control register

Bit number 7~4 3 2 1 0
Symbol - PD _OSC 32K PD_XTAL_32K PD CSD | PD_ADC
R/W - R/W R/W R/W R/W
Reset value - 0 1 1 1
Bit number Bit symbol Description
Analog ADC shutdown control register
0 PD_ADC 0: ADC module works normally;
1: ADC module does not work
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Note:
ADC detection time:

BF7412AMXX-XJLX

Formula

Description

Tab=Tabpc_spttTwit+Twz

ADC conversion time

Tapc_spte 3= 4*(ADC_SPT+1) *Tadc_clk

ADC sampling time

Twi=(ADCWNUM+3+ SAMDEL)*T adc_clk

Distance conversion internal after samplargl
delay time

Tw2=(2*1+12)*Tadc_cik

Fixed time

Timing requirements: (3+ADCWNUM)/F_ADCK >4 /F_ADCCKYV;

F_ADCK: ADC frequency division clock;

F_ADCCKV: ADC comparator offset cancellation analog input clock;

ADC external signal plus RC filtered voltage setting time >= 2*(ADC sampling converts
time);

When the power supply voltage fluctuates greatly or drops, the VCC voltage value can be
calculated by the formula ADCINNER_Data/VREF_IN_ADC_SEL = 4096/VCC, and the Vin
voltage value can be calculated by the formula Vin_Data/Vin=4096/VCC.

ADCINNER_Data ADC internal channel data

Vin_Data ADC input channel data

Vin: input voltage

VREF_IN_ADC_SEL need to read the chip calibration value

Vin = (Vin_Data/ADGNNER_Data)*VREF_IN_ADC_SELFirst obtain the internal channel
data, and then obtain the input voltage Vin_Data data, and the interval between the two
acquisitions should be as short as possible.

ADC interrupt conditions : the configuration sequence is ADC_IO_SEL enablaDC

interrug enable> ADC_ADDR (the address must correspond to ADC_IO_SBL)
ADC_START. Pay attention to the initial configuration timing during application. If there is an
application where the ADC and IO port functions are multiplexed, you need to pay attention t
the switching timing. If the ADC_IO_SEL enable is turned off or the address does not
correspond to ADC_10_SEL, the ADC scan cannot be turned on. The configuration sequence
must be followed: ADC_I10_SEL enable ADC interrupt enable> ADC_ADDR (the addres
must correspond to ADC_10_SELy ADC_START sequence to start ADC scanning.
CBYTE[0x402(0 = ADC internal channel input voltage calibration valoigh eight bits,
CBYTE[0x402] = ADC internal channel input voltage calibration valiesv eight bits

Readthe 1.378V calibration value of the ADC internal channel input voltage of the chip
information address;

CBYTE[0x4023 = ADC internal channel input voltage calibration valoigh eight bits,
CBYTE[0x4023 = ADC internal channel input voltage calibratiealue low eight bits
Read the2.271V calibration value of the ADC internal channel input voltage of the chip
information address;
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CBYTE[0x4024 = ADC internal channel input voltage calibration valoigh eight bits,
CBYTE[0x4025 = ADC internalchannel input voltage calibration valuew eight bits
Read th8.168V calibration value of the ADC internal channel input voltage of the chip
information address;

CBYTE[0x4024 = ADC internal channel input voltage calibration valoigh eight bits,
CBYTE[0x4027 = ADC internal channel input voltage calibration valiesv eight bits
Read thet.06V calibration value of the ADC internal channel input voltage of the chip
information address;

6. When the pin is configured as ADC function, the paeds to be configured as 10 input mode,
and other multiplexing functions are turned off, such asyqulbesistors, etc.
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13.3.ADC Configuration Process

v

EA=0

v

Set ADC interrupt priority

v

BF7412AMXX-XJLX

Clear ADC interrupt flag bit

v

Set ADC conversion parameter

Select ADC function

Set ADC sampling time

x

v

Set ADC conversion parameter

Set ADC interrupt priority

v

v

Select ADC scan channel

Clear ADC interrupt flag bit

v

Enable ADC interrupt

ADC configuration pocess
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14. LVDT

The BF7412AMXX-XJLX supports low pressure alarm function, effectively monitor voltage
dynamics.Supports levels of voltage3.0V/3.3V/3.6V/3.9V/4.2V(Preset point buck interrupt,
hysteresis 0.1V to generate corresponding boost interrupt).

When the voltage monitoring configures the above threshold, the voltage drops to this threshold
will trigger a low voltage interrupt. The system can be propely gsazkin low voltage interrupts
according to the needs of the application.

14.1.LVDT RelatedRegister

SFRregister
Address Name RW | Reset value Description
LVDT boost/LVDT buck interrupt
status register

0x86 | INT_POBO_STAT | RW | xxxx_xx00b

0xB3 | LVDT_SEL RW | xx11 1000bl LVDT control register

OXE1l | IRCON2 RW | xxxx_x000b| Interrupt flag register 2
OXE7 | IEN2 RW | xxxx_x000b| Interrupt enable register 2
OxF4 | IPL2 RW | xxxx_x000b| Interrupt priority register 2

LVDT register list

14.2.LVDT RegisterDetailed Description

INT_POBO_STAT (86H) LVDT boost/LVDT buck interrupt status register

Bit number| 7 6 5 4 3 2 1 0
Symbol - - - - - - INT_PO_STAT| INT_BO_STAT
R/W - - - - - - R/W R/W
Reset valug - - - - - - 0 0
Bit number Bit symbol Description
Lvdt boost interrupt status
1 INT_PO_STAT | 1: boost interrupt is valid

0: boost interrupt is invaild
Lvdt buck interrupt state
0 INT_BO_STAT | 1: buck interrupt is valid
0: buck interrupt is invalid
LVDT_SEL(B3H) LVDT control register
Bit number 7 6 5 4 3 2 1 0
Symbol - - PD_LVDT | SEL_LVDT_DELAY SEL_LVDT_VTH
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R/W - - R/W R/W R/W R/W R/W R/W
Reset value| - - 1 1 1 0 0 0
Bit number Bit symbol Description

5 PD LVDT LVDT control register

- 1. close; O: open, close by default
Select signal, select LVDpowerdown delay; default 11
4~3 SEL_LVDT_DELAY | 0: Delay time 1; 1: Delay time 2;
2: Delay time 3; 3: Delay time 4
LVDT threshold selection
2~0 SEL_LVDT_VTH | 000/001:reserved010: 3.0Vv; 011: 3.3V; 100: 3.6V, 101
3.9V; 11x: 4.2V
LVDT
SEL_LVDT_VTH | SEL_LVDT_DELAY | Powerdown Recovery | Hysteresis| Delay
threshold(V) | threshold(V) (mV) (es
00 3.0 3.1 117 8.0
01 3.0 3.1 118 15.8
010
10 3.0 3.1 118 34.7
11 3.0 3.1 120 63.0
00 3.3 3.4 93 8.6
01 3.3 3.4 94 17.0
011
10 3.3 3.4 95 34.0
11 3.3 3.4 97 68.0
00 3.6 3.7 110 9.1
01 3.6 3.7 110 181
100
10 3.6 3.7 111 36.3
11 3.6 3.7 113 72.5
00 3.9 4.1 131 9.6
01 3.9 4.1 132 19.2
101
10 3.9 4.1 133 385
11 3.9 4.1 135 77.0
00 4.2 4.3 124 10.0
01 4.2 4.3 125 20.0
11X
10 4.2 4.3 126 40.0
11 4.2 4.3 128 80.0
IRCON2 (E1H)Interrupt flag register 2
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - IE1O IE9 IE8
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R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description
LVDT interrupt flag
0 IE8 1: There is 4. VDT interrupt flag;
0: NoLVDT interrupt flag
IEN2(E7H) Interrupt enable regist@r
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - EX10 EX9 EX8
R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description
7~-3 - Reserved
UART1 interruptenable
2 EX10 1: interrpt enable;
0: interrupt disable
UARTO interrupt enable
1 EX9 1: interrypt enable;
0: interrupt disable
LVDT interrupt enable
0 EX8 1: interrupt enable;
0: interrupt disable
IPL2 (F4H)Interrupt priority register 2
Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - IPL2.2 | IPL2.1 | IPL2.0
R/W - - - - - R/W R/W R/W
Reset value - - - - - 0 0 0
Bit number Bit symbol Description
0 IPL2.0 LVDT int.err.upt prigrity. o
0: low priority; 1: high priority
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14.3.LVDT Configuration Process

v

EA=0

v

Set LVDT interrupt priority

v

Clear LVDT interrupt flag

v

Turn on LVDT module

v

Set LVDT voltage

v

Enable LVDT interrupt

v

EA=1

LVDT Configuration Process
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15. EEPROM

EEPROM size i256 Bytes, which can be divided infié pages, each pagels Bytes

EEPROMaddress i9x8000+2*i (i = 0x00~0xFF)Page erasure required when using, then
perform byte write operation, and can only be written once after erasing

The data erased by EEPROM is indeterminate.

Ox8000 Ox801F
EEPRO
25Bytes
Ox81E0 Ox81FHK
EEPROMaddress

15.1. EEPROM Related Register

SFRregister
Address Name RW | Reset value Function description
OxFA | SPROG_ADDR_L | RW | 0000 0000k EEPROM address control register
OxFB | SPROG_DATA RW | xxxx_0000b| EEPROM data register
OxFC | SPROG_CMD RW | 0000 0000 EEPROM command register
OxFD | SPROG_TIM RW | xxxx_0001b| EEPROM erase time control register

EEPROMregisters list

15.2. EEPROM Register Detailed Description

SPROG_ADDR_L(FAH) EEPROMddress control register

Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
EEPROMblock addrestow 8 bits
7~0 -- SPROG_ADDR_L [3:0]select the address in the page,
SPROG_ADDR_L [7:4]select the page
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SPROG_DATA(FBH)EEPROM data register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W - - - - R/W R/W R/W R/W
Reset value - - - - 0 0 0 0
Bit number Bit symbol Description
EEPROM programming: the number of data to be writter
3~0 - (SPROG_NUM*2bytes)\When SPROG_NUM=0, it means
that only 1 data is programmed
SPROG_CMD(FCHEEPROM command register
Bit number 7 6 5 4 3 2 1 0
Symbol -
R/W R/W
Reset value 0
Bit number Bit symbol Description
7-0 3 Write 0x96: EEPROM page erase;

Write 0x69: EEPROM byte programming

SPROG_TIM(FDH) EEPROMerase time control register

Bit number 7 6 5 4 3 2 1 0
Symbol - - - - - - - -
R/W - - - - R/W R/W R/W R/W
Reset value - - - - 0 0 1 0
Bit number Bit symbol Description
7~4 -- Reserved
3~2 -- 0~3 data writing time=1.50~2.25ms (step 0.25ms)
00: Data writing time=1.50ms;
01: Data writing time = 1.75ms;
10: Datawriting time=2.00ms;
11: Data writing time = 2.25ms
Note: The time for writing a single word or multiple wor
is the time selected above
1~0 - 0~3 page erasing time=2.25~3.00ms (step 0.25ms)
00: page erasing time = 2.25ms;
01: Page erasing time=2.50ms;
10: Page erase time=2.75ms;
11: Page erase time=3.00ms
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15.3. Page Erase Step

1.

o0k wN

~

SPROG_TIM[4:0] = 03 (3 ms recommendedpPnly corfigure once in the main program
main() function initialization

Turn off the interrupt;

Configure SPROG_ADDR_L[7:4], select thage to be erased

Configure SPROG_CMD = 0x96

Write 4 NOP instructions;

Start erasing, the CPU turns off the clock F_sys_clk, and turns on the clock F_sys_clk
after erasing is completed

Need to continue to erase data, skip to step 2;

ConfigureSPROG_ADDR_L=0x00, restore interrupt settings

15.4. Byte Write Step

1.

9.

Prepare EEPROM to write cache data, the cache address is xram address
0x00+2*i(i=0~15);

SPROG_TIM[3:2] = 0~3 (recommended 2.25ms), only configure once in the main

program main() functiomitialization;

Turn off the interrupt;

Configure SPROG_ADDR_L[3:0] and select the first address of the page corresponding to
SPROG_ADDR_L[7:4];

Configure SPROG_NUM, select the number of characters to be programmed (0~15) (when
SPROG_NUM=0, it means thahly 1 data is programmed);

Configure SPROG_CMD = 0x69;

Write 4 NOP instructions;

Start programming, the CPU turns off the clock F_sys_clk, and then turns on the clock
F_sys_clk after completion;

Need to continue programming data, skip to 8tep

10. ConfigureSPROG_ADDR_L=0x00 to restore interrupt settings.

NOTE:

1.
2.

The data written in EEPROM is read fromam address (0x00+2*i(i=0~15)).

When SPROG_NUM =0~15, it means that the number of bytes to be programmed is
SPROG_NUM +1. When {SPROG_ADDR_L[3:0]+ SPROGJM}>15, for the excess

part, the programmed data will overwrite the original data starting from the top address of
the page.

For example, SPROG_ADDR_L[7:0]=0x0a; SPROG_NUM=10; the number of bytes that
need to be programmed is 11; at this time, the sixesddpaces of 0x8014, 0x8016,

0x8018, 0x801A, 801C, and 0x801E are programmed normally, but There are still 5 bytes
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that have not been programmed. At this time, the remaining 5 data will be programmed
into the 5 address spaces of 0x8000, 0x8002, 0x808806x and 0x8008.

15.5.AddressCorrespondence

EEPpage| Page erase logical address SPROG_ADDR_L [HEX) Page erase physical addred&X)
0 00 8000
1 01 8020
2 02 8040
3 03 8060
4 04 8080
5 05 80A0
6 06 80C0
7 07 80EO
8 08 8100
9 09 8120
10 0A 8140
11 0B 8160
12 oC 8180
13 oD 81A0
14 OE 81C0
15 OF 81EO
EEPpage Addressn EEP page Data write logical address | Data write physical addres
SPROG_ADDR_L [3:0HEX) | SPROG_ADDR_L [7:0] (HEX) (HEX)
0 00 00 8000
0 01 01 8002
0 02 02 8004
0 03 03 8006
é é é é
0 0D 0D 801A
0 OE OE 801C
0 OF OF 801E
1 00 10 8020
1 01 11 8022
é é é é
2 00 20 8040
é é é é
15 00 FO 81E0
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15 01 F1 81E2
e e e

15 0B FB 81F6
15 oC FC 81F8
15 0D FD 81FA
15 OE FE 81FC
15 OF FF 81FE

16. Burning and Debugging

16.1. SWE Circuit Connection

Two-wire programming and singleire debugging. When performing simulation debugging,
you need to connect a SWE wire. In the SWE debugging mode, the 10 function of the SWE port is
blocked. It is recommended notdonfigure other functions of the SWE debugging I/O port to
avoid affecting the SWE debugging function.

| vce |
| R3 ) R4 |
1065 10K
| |
| |
24 R5. A 10(R PGLUSWED
: % % RE~_~, L0R \\{/Die(sja) :
- o _

SWE circuit connection
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16.2. TouchKey Programming

Connect the chipPGD, PGC VCC, VSSfour lines. When entering the programming interface,
select the chip of the corresponding model. Open the compiled HEX file, click on-ablaitth to
wait for burning.

Whenentering the debugging interfad¢est burn the HEX file with the debudata
transmission modelick to open the debug to view ttmuch keydata.

For example

1 20

GND —2 AL 3 18

RXD —3 Ve a | 17

vcc |4 Ve 5 | 16

VPP S 6 | 15

PGC —?— ML 7 | yss 14

GND —£- M2 8 | cc 13

PGD |8 AM—l% PA/PGD —12

V2 10 . pa/PGC 11

ConnectPinsMin

BF7412AM_SOP2®murning wiring diagram
Notes:refer to the TK programming guide for specificoperation instructions.
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17. CPU Instruction System

17.1. Instruction Code

TheBF7412AMXX-XJLX instructions are divided into signbyte instructions, doublbyte
instructions and threbyte instructions.

Signatbyte instructions: A signdbyte instruction consists of 8 bit binary code. There are only
instruction opcodes in the instruction, no instruction operand or instruction operand is implied in the
instruction opcode. There are 49 such instructions.

Doublebyte instructions: Consists of two bytes, one for opcode and the other for the operand
(or operand address), stored in order in program memory. There are 46 such instructions.

Threebyte instructions: Consists of one byte of instruction opewaktwo bytes of operands
(or operand address). There are 16 such instructions.

17.2. Instruction Set

In order to describe the instructions conveniersityne symbols are used in thstructions.
The meanings of these symbols are as follows:

addr 11 Lower 11 address
addr 16 16-bit address
direct Direct addressing,-8it internal data and address (including special function
registers)
bit Bit address
#data 8-bit immediate
#datal6 16-bit immediate
rel Signed 8bit relative displacement
n Number 0~7
Rn RO~R7 working registers of the current register group
i Numbers 0, 1
Ri Working register RO, R1
@ Register indirect addressing
\% Data transfer direction
S Logical "and"
S Logical OR
13 Logical "exclusive OR"
a Affect the flag
X No effect on thdlag

CPU instruction symbol meaning table
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The assembly instructions used, the function of each instruction, the number of bytes occupied,
the instruction execution cycle and the impact on the corresponding flag bit are shown in the
following table:

8 bit data transfer instructiion
Impact on the flag Number
Mnemonic Function Number of bytes  of
POV |AC |CY
cycles
RN AY( RnN) alx [x |x |1 1
direct AY(direcla|lx |x |x |2 1
MOV A : - , ~
@Ri AY((RI)) |a|x X X 1 1
#data AYdat a Adlx |x |x |2 1
A RnY(A) x|x |x |x |1 1
MOV Rn | direct RnY(dire{x|x |x |x |2 2
#data RnYdata |[x|x |x [x |2 1
A direct 1Y{x|x |x |[x |2 1
MOV . -
. Rn direct1Y|x|x x |x |2 2
directl : : =
direct2 direct 1Y|x|x x |x |3 2
MOV @RI direct Y({x|x |x |[x |2 2
direct, #data direct Yd{x|x [x |x [3 2
A (Ri ) Y(A) [x|x |x |x |1 1
MOV : : - :
@Ri direct (Ri)Y(di|[x]|x |x |[x [2 2
#data (Ri)VYdat {x|x |[x |x |2 1
16 bit data transfer instruction
Impact on the flag Number
Mnemonic Function Number of byteg  of
Plov|ac|cy U
cycles
MOV DPTR, #datal6 DPTRYdat {x|x |x [x |3 2
External data transfer and table lookup instructions
Impact on the flag Number
Mnemonic Function Number of bytes  of
P|OV |AC |CY
cycles
MOVX @DPTR,A (DPTR) Y(Ix|x |x |x |1 2
MOVC | @A+DPTR |AY( (A) +( |a|x |x |x |1 2
A, @A+PC AY((A) +(|alx |x |x |1 2
MOVX N
A @DPTR AY(DPTR) |a|x X X 1 2
Notes: The number of cycles and the number of bytes of the MOVX instruction can be conf
through register€KCON<2:0>.
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Exchange class instruction

Impact on the flag Number
Mnemonic Function Number of
P| OV | AC | CY | of bytes
cycles
Rn (Rn) Y(A) alx |x |x |1 2
XCH A, | direct (A)Y(direct) [a|x |x |x [2 1
@Ri (A Y((Ri)) x|x |x |[x |1 1
XCHD A,@Ri (A)3~0~((Ri))3~0 alx |x |x |1 1
SWAP A (A)7-4~(A)3-0 alx |x |x |1 1
Arithmetic operation instruction
Impact on the fla Number
: . & g Number n
Mnemonic Function of
P| OV | AC | CY | of bytes
cycles
Rn AY(A) +(Rn) ala |a |a |1 1
direct AY(A) +(directala (a |a |2 1
ADD A : - . ~ | ~ ~ ~
@RI AY(A)+((Ri)) |(ajla |a |(a |1 1
#data AY(A) +dat a ala |a |a |2 1
Rn AY(A)+(Rn)+(dala |a |a |1 1
ADDC | direct AY(A)+(directala |a |a |2 1
A @Ri AY(A)+((Ri)) |ajla |a |a |1 1
#data AY(A) +data+((ala |(a |a |2 1
A AY(A) +1 alx |x |x |1 1
RN RnY(Rn) +1 x|x |x |x |1 1
INC direct direct VY(diregx|x |[x |x |2 1
@R (Ri)Y((Ri))+1x|x |x |[x |1 1
DPTR DPTRY((DPTR) ) x|x |x |x |1 2
DA A BCD code adjustment a|x a |a |1 1
Rn AY ( ARn)(C) alx |x |x |1 1
direct AY irect}(C ala |a |a |2 1
suga A e (Hlirecty(S) 2.8 12 |a
@RI ( A) YH(R))-(C) aja (a (a |1 1
#data AY ( Adpta(C) ala |a |a |2 1
A AY (Al alx |x |x [1 1
RN RnY(Rn) x|x |x |x |1 1
DEC , ) - :
direct direct ¥(diregx|x x |x |2 1
@R (Ri ) YQA(RiI)) x|x |x |x |1 1
BAY( A) affeB)
erforming the multiplication
MUL AB P ng the MULIPTieation 1«1« 1o |1 4

operation, the lower byte is

stored in A and the high byt
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is stored in B.
DIV AB AY( A)/ (r8maindey |[a|a |[x |0 |1 4

Notes: When the DA instruction is used, the adjustment rules are as follows: if the low 4 bits
accumul ator A are greater than 9 or AC=1,
greater than 9 or CY=1, then AYA+60H.

Logical operation instruction

Impact on the flag Number
: . Number
Mnemonic Function of
P| OV | AC | CY | of bytes
cycles

CLR A AYOOH alx |x |x |1 1
CPL A AY Q) alx |x |[x |1 1

RN AY ( A)Rn) alx |x |x [1 1

direct AY direct Alx | x |x |2 1
ANLA, o= v (4 Idirect) °

@RI AY ( A)X(RI) aj|x x |x |1 1

#data AY ( A Yata alx |[x [x |2 1
ANL A dir ecg (dired)) x| x |x |[x |2 1
direct, #data direct $daa r e dx|x x |x |3 2

Rn AY ( 8)YRn) alx |x |x |1 1

direct AY ( & )direct) Alx | x |x |2 1
ORL A, : - - ) =

@RI AY ( 8)(RD) a|x X X 1 1

#data AY ( A )Yata Alx | x |x |2 1
ORL A direct B(Airedgx|x |[x [x |2 1
direct, | #data direct Bdata redx|x |x |[x [3 2

RN AY ( A)Rn) alx |x |x [1 1

direct AY direct Alx | x |x [2 1
XRL A, I , - (A X I. ) ~

@RI AY ( A)XRIi) aj|x x |x |1 1

#data AY ( A Yata adlx |x |x |2 1
XRL A direct ¥ (Miregqx|x |[x |x |2 1
direct, #data direct ¥daa r e g x|x x |x |3 2
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Loop, shift class instruction

Impact on the flag Number
. ) Number
Mnemonic Function of
P| OV | AC | CY | of bytes
cycles
The content in A is rotated
RL A . X | X X X 1 1
left by one bit.
A content with carry left shift| _ .
RLC A . a|x X a 1 1
one bit.
RR A The content |r?A|s rotated | 8 y 1 1
right by one bit.
A content with carry right
RRC A ) \.NI yng a|x X a 1 1
shift one bit.
Call, return class instruction
Impact on the fl Numb
| . pact on the flag Number umber
Mnemonic Function of
P| OV | AC | CY | of bytes
cycles
P Y(P +
LCALL addrl6 ( C)A( C) 3’(><>< X X 3 2
(PC) Yaddr 16
(PC)Y(PC)+2, (
ACALL addri1l . x | % X X 2 2
(PC10~0) Yaddr
RET (PC)Y((SP)) x|x |x |[x |1 2
RET ( P C) Y (rétsnPrpm . 5 y 1 5
interrupt
Transfer class instruction
Impact on the fla Number
. . P gNumber u
Mnemonic Function of
P| OV | AC | CY | of bytes
cycles
LIMP addr16 PCYaddr 15~0 x|x |[x |[x |3 2
AJMP addrlil PC10~0Yaddr 10| x|x X X 2 2
SIMP  rel PCY(PC) +r el x|x |x |[x |2 2
JMP  @A+DPTR PCY(A) +(DPTR)|x|x X X 1 2
Y +
JZ rel PCY(PC)+2, A ox | x X X 2 2
| f (A) =0, PCY
PCY(P + 2
JNZ rel C(C? ' Ax|x [x |x |2 2
| f (A) I O, PCY,|
PCY(PC) +2,
JC rel x| % X X 2 2
| f (CY) =1, P C
PCY(PC) +2,
JNC rel x | X X X 2 2
| f (CY) =0, P C
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PCY(P +
JB bit,rel CY .C) 3 x|x |x |x |3 2
I f (bit)=1, P
. PCY(PC) +3,
JNB  bit,rel . X | X x |x |3 2
hre lf (bit)=0, P
PCY(PC) +3,
JBC hit, rel I f (bit)=1,bi|x|x x |x |3 2
PCY(PC) +r el
PCY(PC) +3,
A, direct,rel |1 f (A) T direc|x|x |x [x |3 2
I f (A)<(direc
PCY(PC) +3,
A#datarel |1 f (A) idata,|[x|x |x [x |3 2
| f A) <
CINE A( )<(data)
PCY(PC) +3,
Rn#datarel || f ( RpBCY@RG)a/ x|x |[x |x |3 2
I f (Rn)<(dat a
PCY(PC)+3, if
@Ri#datarel PCY( PC) +r el x|x [x [x |3 2
I f ((Ri))<(da
Rn,rel PCY(PC)+,2’_Ran X x |x |2 2
I f (Rn) 10, P
(a1 160t 1 (oesy
direct,rel i o ’ x|x [x |[x |3 2
PCY(PC) +rel
Stack, empty operation class instruction
Impact on the fl N
| . pact on the flag Number umber
Mnemonic Function of
P| OV | AC | CY | of bytes
cycles
PUSH direct SPY(SP)+1, (Sx|x |[x |x [2 2
POP direct direct Y(SPRY), |x|x |[x |x [2 2
NOP empty operation X | X x |x |1 1
Bit manipulation instruction
Im he fl N
| _ pact on the flag Number umber
Mnemonic Function of
P| OV | AC | CY | of bytes
cycles
C, bit CYYbit x|x |x |& |2 1
MOV . . -
bit, C bitYCY X | X X x |2 1
CLR C CYYO x|x |x |& |1 1
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bit bit VYO x | x X X 2 1

C CYY1l x|x |x |&a |1 1
SETB : —

bit bitY1l X | x X X 2 1

C CY YQY) x|x |x & |1 1
CPL : ——

bit b i tbiY)( X | X x |x |1 1
ANL C, bit CY ( €]bit) x|x |x |& |2 2

C, /bit C Y ( € }bit) x|x |x |& |2 2
ORL C, bit CY ( 6 Jbit) x|x |x |& |2 2

C, /bit CY ( 8 bit) x|x |x [& |2 2

Pseudanstruction

Mnemonic| Instruction format Function description

ORG 0 tabhO ORG addr16 Define the first address of tab

EQU tabEQU data/tab Assign values to labels

DB 0 tan® DB item or item tabel Define abyte or multibyte

DW 5 tah® DW item or item tabel 16 bit word cpntenﬂsed to define two
or more cellsh memory

DS 5 tah® DS expression Spe(.:ifies .to leave several memory ce
starting withthe label

BIT tab BIT address Assign a bit address to a label

END END is placed at the end of the assembly language program to tell the assembler

the source program ends here.

CPUrelated register

CPU instruction symbol table

SFRregister

Address | Name RW Reset value| Function description
0x81 | SP RW 0x07 stackpointer register
0x82 | DPL RW 0x00 datapointer registed low 8 bit
0x83 | DPH RW 0x00 datapointer registed high 8bit
0x87 | PCON RW 0x00 low power mode select register
OXEO | ACC RW 0x00 accumulator
OxFO |B RW 0x00 B register

CPU SFRregister list

Page 197 / 208



‘ [ARIZEE =Y
Semiconductor BF7412AMXX-XJLX

18. Reference Application Circuits

18.1. BF7412AM16-SJLX Reference Circuit

I
I
I
| RSIS REK RSB RHAS RSB RSB RIS RSB RP RS
I
I
I

Py I 10R PGDS! NTC

p{ VSS

5 2—F6 10R PGC a3

= VCC 04
JTAGL

r-- - -0 0000000 -
| Rl A OR vce I
47uF| OF |
: R R €2 |“yss o 1 U: R7 |
" w
I = GND VSS é % BZ1 |
: 3 ; - e o ; Buzzer |
| BF7412AM16-SJLX = Vs |
| ____ |
SWE DebugPeripheralCircuit -I |
I vce |
|
| ?gK ?& = x = A = A = I
= N o ~ ©| E

RS I

I 10K 1%
| I
| I
| I
| I
| I
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18.2. BF7412AM20-SILX/TILX Reference Circuit

I |
I |
I |
I |
I |
I ar |
| BZ1 |
| = Buzzer |
| = VvSss |
I |
I |
I . I
/:: 10R104
| v m% : T0RIO3 |
R12, 10
RIS\ 10RIOL
I |
I |
I |
| vee |
! e g7 |
I |
. . 10R - Lﬁé %
| PGC R19| SCL 3 |
RIY RY RY RP RY RY RSP R RPRIAPRI. LI —Yec 4
| a: E: CNT2 |
| = = |
| VSs VSS |
I |
I |
I |
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18.3.BF7412AM28-SILX/TILX Reference Circuit

BF74128M 28-SJILX/TILX

R R R RS R R® RSP R RPRIQP RIP RI2 RIP R

Note: The above reference schematic reference circuit is for reference design only.

1. The RSX channel resistance is recommended td&b8.Z&k, normal 4.K.

2. The SWE debuggingeripheral circuit is only used for SWE debugging. If the emulator or
adapter board has a puip resistor, there is no need to connect the SWEUpuUlESIstor.

3. Replace thed resistors with parallel power and ground with magnetic beads. The EMI test
item (RE) can increase the test margin. The recommended parameteqi@dQOMHz.
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19. Packages

19.1. SOP16

Ty o
=
.

JABBABAR | P

El E

SECTION B-B

FEOEEOED

SOP16 Package Infographic

T 1

cl¢
! 9

TH PLATING

> B PP

MILLIMETER
SYMBOL

MIN NOM | MAX
A s = NS
Al 010 | _ | 0225
A2 130 | 1.40 | 150
A3 060 | 065 | 0.70
b 039 | __ | 048
bl 038 | 041 | 044
< 0.20 = 028
¢l 019 | 0.20 | 021
D 9.80 | 9.90 | 10.00
E 580 | 6.00 | 620
El 3.80 | 3.90 | 4.00
¢ 1.2788C
h 02§ —_ 0.50
L 0s0 | — | 080
LI 1.05REF
] 0 ] — [ g
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19.2 SOP20

—

1 O A o i I

O

I T

BF7412AMXX-XJLX

[

BASE META

- b

SOP20Package Infographic

SOP020 MILLIMETERS
DM MIN NOM MAX
A - - 2.650
Al 0.100 0.200 0.300
A2 2.250 2.300 2.350
b 0.350 - 0.440
c 0.250 - 0.310
12.600 12.800 13.000
El 7.300 7.500 7.700
E 10.100 10.300 10.500
e 1.270(BSC)
L 0.7 - 1
d 0° - 8°
End surface waste - - 0.2
Total length of plastic packag 12.800 13.000 13.300
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19.3. SOP28

HHHHAABHHAHARHBAR]

-l - - e |-

EEEEEELEREEEL

BF7412AMXX-XJLX

BASE METAI

f "WITH PLATING

SECTION B-RB

SOP28Package Infographic

SOP028 MILLIMETERS
oM MIN NOM MAX
A 2.250 2.400 2.650
Al 0.100 0.200 0.300
A2 2.250 2.300 2.350
b 0.300 0.425 0.480
c 0.250 0.285 0.310
D 17.800 18.000 18.200
El 7.300 7.500 7.700
E 10.100 10.300 10.500
e 1.270(BSC)
L 0.7 - 1
d 0° - 8°
End surface waste - - 0.2
Total length of plastic package 18.000 18.300 18.500
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19.4. TSSOP20

M o
'SYMBOLL 'MILLIMETER
{ MIN

) | . NOM | MAX |

- ;/ L . \ . 0.25 | A e

NN e / - Al 005 | _ | o1s

;t‘l I A2 | 0.80| 1.oo | 1.05

L1 A3 0.39 | 0.44 | 0.49

b 020 | __ | 028

H q H H H H H q 4 1_ | _A,Tbl__.d bl 0.19 | 022 | 025

H H H {1 U | H [ - c 0.3 | — | 017

i L [ | = msmsﬁfé/% C:li‘ cl 012 | 0.13 | 0.14

s D 6.40 | 6.50 | 6.60

WITH PLATING El 430 | 440 | 450

SECTION B-B E 620 | 640 | 6.60

= = — El E e | 065BSC |

’ L 70.45 0. 60 | 9 754

‘\ L1 | LOOREF ‘

- e
THEHEH a
ik

Le]

TSSOP2MPackage Infographic
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L

A
2 e
& =
~—%

BASE METAL

1T

=3
o
= -
1]

T

B B

WITH PLATING
SECTION B-B

TSSOPB Package Infographic

Sl MILLIMETER

MIN | NOM | MAX
A = . 1.20
Al 005 [ — | 015
A2 0.80 | — | LOO
A3 0.39 [ 0.44| 0,49
b 020 | __ | 029
bl 019 | 022 | 0.25
8 014 | — | 018
¢l 012 | 013 | 0.14
D 9.60 | 9.70 | 9.80
E 6,20 | 640 | 6,60
El 430 | 440 | 450

¢ 0.65B5C
L [o45]0 [ 0.73

Ll 1.O0BSC
] 0 I — ] 8¢
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Ordering Information

BF7412AMXX-XJLX

Package Work temperature Package styl¢ Keep the followup
S: SOP A: -40N ~+15(N B: tap -
A: SSOP B: -40N ~+125\ L: feed tube -
Car grade
T: TSSOP C:-40N ~+109N T: tray -
M: MSSOP D: -40N ~+85\ - -
L: LQFP K: -40N ~+85\ - -
Q: QFN Industrial grade| J:-40N ~+105\ - -
B: BGA L: -40N ~+125\ - -
D: DIP P:-25N ~+70N - -
Consumer grade
: Q: ON ~+70N : :
Example
BF 7 4 1 2 AM 28 X X X

Customer Special

OperatingTemperature

|
Packing ‘
|
|

Package form

16/20/28 number of pins ‘

A: version iterationM: MCU ‘

5! 64K/4: 48K/3: 32K/2: 16K
Flash

8051 CORE ‘

6: With TK; 5: Without TK ‘

Product Series ‘

BYD Semiconductor Integrated
Circuit Product
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Revision History

Revised date Revised content Reviser Remarks

2021-06-09 V1.0 YNN V1.0

1. Add two models, BF7412AM20JLX and
BF7412AM28TJLX

Update 3.1. FLASH memory chapter
Update BYD LOGO

Update ADC conversion time formula

2021-09-14 YNN V11

Update ADC characteristics table

Added section 5.3.1. Reset System Register
Update register 1CHBFH, C7H, BBH, B5H,
FFH description

Add BOR description

N o o bk wbd

Update the powetdown reset voltage range
he LVDT volt

Update t e. voltage range ~YNN V12

Update register 87H, 89H, B3H, FFH descriptign

Updatetimer 0/1 chapter

2021-11-03

e Al

2021-12-01 Update registeBCH description YNN V1.3
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Disclaimer

1. The information contained herein islgect to change without noticese therevision record for

details. Please contact FAE or the agent for the latest version.

2. BYD Semiconductor Co., Ltd. will do its utmost to ensure the high quality and high stability of

the company's products. Nonetheless, due to the inherent charactefigéogsral semiconductor

devices such as electrical sensitivity and vulnerability to external physical damage, our products
may malfunction or fail under these circumstances. When using our company's products, users are
responsible for designing a safelatable system environment in compliance with safety rules.

Users can avoid possible accidents, fires and public injuries by removing redundant devices, failure
prevention and fire prevention measures. When the user uses the product, please follow the
opeaating steps specified in the company's latest manual to use the product.

3. The products of BYD Semiconductor Co., Ltd. in this document are designed for general
electrical applications (computers, personal tools, company tools, measuring tools, industria
mechanical devices, household appliances, etc.). The company's products can not be used in some
special equipment that requires extremely high stability and quality, so as to avoid accidents such as
casualties. The range of products that cannot be dgpbiides atomic energy control equipment,
aircraft and aviation devices, transportation equipment, traffic signal equipment, combustion control
equipment, medical equipment, and all safety equipment. The company shall not be responsible for
any loss ornjury caused by users who use it within the-pooduct application ranges listed above.
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