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1 Device Overview

1.1 Features

Enhanced 8051 microcontroller with reduced
instruction cycle time (up to 12 times 80C51)
Up to 32 MHz flexible CPU frequency

Internal 32 MHz Clock Generator (IHRC)

4 KB non-volatile flash memory (IROM) with
in-system program support

256 bytes internal RAM (IRAM)

8 interrupt sources with priority levels control
and unique interrupt vectors

5 internal interrupts

3 external interrupts: INTO/INT1/INT2

1 set of DPTR

2 set 8/16-bit timers with 4 operation modes
1 set 16-bit timers with PWM generator

each PWM generator has 6 output channels
1.2 Applications

Brushless DC motor

Home automation

1.3 Features Selection Table

I/O
PWM
Channels
12C
SPI
UART

SN8F5701 6 6 - -
SN8F57011 4

<
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with individual duty, inverters and frequency
control

12-bit SAR ADC with 6 external and 3 internal
channels, and 4 internal reference voltages
UART interface

On-Chip Debug Support:

Single-wire debug interface

2 hardware breakpoints

Unlimited software breakpoints

ROM data security/protection

Watchdog and programmable external reset
1.8/2.4/3.3-V low voltage detectors

Wide supply voltage (1.8 V—5.5V) and
temperature (-40 °C to 85 °C) range

Household

Other
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1.4 Block Diagram

SN8F5701 Series

On-chip Debug

Support 805 1'based CPU ALU
Accumulator
PC, SP, DPTR
System Clock and
Power Management Reset and Power-on SR 256 Bytes IRAM
Controller
Controller
32 MHz IHRC .
On-chip High Clock Timers ADC 4KB Qn—chlp
Non-volatile Memory
Generator
PWM Generators UART

GPIO / Pin-sharing Controller

Copyright © 2017, SONiX Technology Co., Ltd.
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3 Revision History

Revision Date Description
1.0 Apr. 2017  First issue

SONIX reserves the right to make change without further notice to any products herein to improve reliability, function or design. SONIX does not
assume any liability arising out of the application or use of any product or circuit described herein; neither does it convey any license under its
patent rights nor the rights of others. SONIX products are not designed, intended, or authorized for us as components in systems intended, for
surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of the SONIX
product could create a situation where personal injury or death may occur. Should Buyer purchase or use SONIX products for any such unintended
or unauthorized application. Buyer shall indemnify and hold SONIX and its officers, employees, subsidiaries, affiliates and distributors harmless
against all claims, cost, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or
death associated with such unintended or unauthorized use even if such claim alleges that SONIX was negligent regarding the design or manufacture
of the part.

Copyright © 2017, SONiX Technology Co., Ltd. Revision History
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4 Pin Assighments

4.1 SN8F5701P/S/T (DIP8/SOP8/TSSOP8)

VDD

PWMO/INTO/AINO/POO
PWM1/INT1/AIN1/PO1
URX/PWM2/INT2/RST/AIN2/P02

4.2 SN8F57011D (SOT23-6L)

VSS

PO5/AINS/PWMS5
PO4/AIN4/PWM4/SWAT
PO3/AIN3/PWM3/UTX

SWAT/PWM4/AIN4/P04
VSS

UTX/PWM3/AIN3/PO3

1 u 8
2 7
3 6
4 5
1 u 6
2 5
3 4

VDD

POO/AINO/INTO/PWMO
PO2/AIN2/RST/INT2/ PWM2/ URX

Copyright © 2017, SONiX Technology Co., Ltd.
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SN8F5701 Series

4.3 Pin Descriptions

Power Pins
Pin Name Type Description

VDD Power Power supply

VSS Power Ground (0 V)

Port 0
Pin Name Type Description

PO.0 Digital I/O GPIO

AINO Analog Input  ADC: input channel 0

PWMO Digital Output PWM: programmable PWM output
INTO Digital Input  INTO: external interrupt O

PO.1 Digital I/O GPIO

AIN1 Analog Input  ADC: input channel 1

PWM1 Digital Output PWM: programmable PWM output
INT1 Digital Input  INT1: external interrupt 1

PO.2 Digital I/O GPIO

AIN2 Analog Input  ADC: input channel 2

Reset Digital Input  System reset (active low)

PWM?2 Digital Output PWM: programmable PWM output
INT2 Digital Input  INT2: external interrupt 2
URX Digital Input  UART: reception pin

PO.3 Digital I/O GPIO

AIN3 Analog Input  ADC: input channel 3

PWM3 Digital Output PWM: programmable PWM output
uTx Digital Output UART: transmission pin

P0.4 Digital I/O GPIO

AIN4 Analog Input  ADC: input channel 4

SWAT Digital I/O Debug interface

PWM4 Digital Output PWM: programmable PWM output
PO.5 Digital I/O GPIO

AIN5 Analog Input = ADC: input channel 5

PWM5 Digital Output = PWM: programmable PWM output

Copyright © 2017, SONiX Technology Co., Ltd.
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4.4 Pin Circuit Diagrams
Normal Bi-direction 1/O Pin.
Pull-Up
Resistor
PnM —»| «— PnUR
Pin “ﬂ » |/0 Input Bus
PnM
Output
< I/0 Output Bus
Bi-direction I/O Pin Shared with Specific Digital Input Function, e.g. INTO, UART.
Pull-Up
Resistor Specific Input
Function Control Bit
PnM PnUR
Specific Input Bus
Pin “ﬂ » |O Input Bus
PnM
v
Output
< Output Bus
*. Specific Output
Function Control Bit
*. Some specific functions switch 1/0 direction directly, not through PnM register.
Bi-direction I/O Pin Shared with Specific Digital Output Function, e.g. T3, UART.
Pull-Up
Resistor
PnM —>| «— PnUR
Pin I_D_ » |0 Input Bus
PnM
v
Output _
< Latch < Output Bus
*_ Specific Output [&—— Specific Output Bus
Function Control Bit
Specific Output
Function Control Bit
*_ Some specific functions switch 1/0 direction directly, not through PnM register.
Copyright © 2017, SONiX Technology Co., Ltd. Pin Assignments
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SN8F5701

Bi-direction I/O Pin Shared with Specific Analog Input Function, e.g. ADC.

Pull-Up
Resistor

PnM —» <— PnUR

*_ Specific Analog
Function Control Bit

» 1/0 Input Bus

Pin 0
PnM
v
| Output
| Latch

[«——— /O Output Bus

_ Analog IP Input

" Terminal

*_ Some specific functions switch 1/0 direction directly, not through PnM register.

Copyright © 2017, SONiX Technology Co., Ltd.
Datasheet Rev. 1.0
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5 CPU

SN8F5000 family is an enhanced 8051 microcontroller (MCU). It is fully compatible with MCS-51
instructions, hence the ability to cooperate with modern development environment (e.g. Keil C51).
Generally speaking, SN8F5000 CPU has 9.4 to 12.1 times faster than the original 8051 at the same

frequency.

5.1 Memory Organization

SN8F5701 builds in two on-chip memories: internal RAM (IRAM), and program memory (IROM).
The internal RAM is a 256-byte RAM which has higher access performance (direct and indirect
addressing). The program memory is a 4 KB non-volatile memory and has a maximum 8 MHz

speed limitation.

OXOFFF

4 KB Flash
Memory

OxFF

256 bytes
RAM
0x0000 0x00
IROM IRAM

5.2 Direct Addressing: IRAM and SFR

Direct addressing instructions (e.g. MOV A, direct) can access the lower 128-byte internal RAM

(address range: 0x00 — 0x7F) and all registers (SFR, address range: 0x80 — OxFF).

OxFF
Registers
(SFR)
0x80
Ox7F
Lower 128-byte
Internal RAM (IRAM)
0x00

Moreover, the lowest 32 bytes of internal RAM (0x00 — Ox1F) can be seen as four set of RO — R7
working registers which are addressable by fastest assembly instructions like MOV A, RO. Internal
RAM from 0x20 to Ox2F and every 0x0/0x8-ending SFR addresses are bit-addressable.

Copyright © 2017, SONiX Technology Co., Ltd. CPU
Datasheet Rev. 1.0 10
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5.3 Indirect Addressing: IRAM

Although direct addressing instructions take fewer period to access internal RAM than indirect
addressing, the second addressing type has the full range accessibility to internal RAM and is the
only method to access the higher 128-byte internal RAM (0x80 — OxFF).

OxFF
Higher 128-byte
Internal RAM (IRAM)
0x80
Ox7F
Lower 128-byte
Internal RAM (IRAM)
0x00

5.4 Program Memory (IROM)

The program memory is a non-volatile storage area where stores code, look-up ROM table, and
other data with occasional modification. It can be updated by debug tools like SN-Link Adapter II,
and a program can also self-update via in-system program process (refer to In-system Program).

OxOFFF

On-chip Program Memory
(IROM)

0x0000

5.5 Program Memory Security

The SN8F5701 provides security options at the disposal of the designer to prevent unauthorized
access to information stored in FLASH memory. When enable security option, the ROM code is
secured and not dumped complete ROM contents. ROM security rule is all address ROM data
protected and outputs 0x00.

5.6 Data Pointer

A data pointer helps to specify the IROM address while performing MOVC instructions. The

microcontroller has one set of data pointer (DPH/DPL).

Copyright © 2017, SONiX Technology Co., Ltd. CPU
Datasheet Rev. 1.0 11
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5.7 Stack

Stack can be assigned to any area of internal RAM (IRAM). However, it requires manual assignment
to ensure its area does not overlap other RAM’s variables. An overflow and underflow stack could
also mistakenly overwrite other RAM’s variables; thus, these factors should be considered while

arrange the size of stack.

0x0B 0x0B 0x0B
O0x0A PUSH = Ox0A LCALL > Ox0A
] | Address
0x09 POP ¢ 0x09 RET ¢« 0x09
0x08 | (empty) 0x08 Data 0x08 Data
SP = 0x07 SP = 0x08 SP = Ox0A

By default, stack pointer (SP register) points to 0x07 which means the stack area begin at IRAM
address 0x08. In other word, if a planned stack area is assigned from IRAM address 0xCO, the

appropriate SP register is anticipated to set at OxBF after system reset.

An assembly PUSH instruction costs one byte of stack. LCALL, ACALL instructions and interrupt
respectively costs two bytes stack. POP-instruction decreases one count, and a RET/RETI subtract
two counts of stack pointer.

Copyright © 2017, SONiX Technology Co., Ltd. CPU
Datasheet Rev. 1.0 12
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SN8F5701 Series

5.8 Stack and Data Pointer Register

Register Bit 7
SP SP7
DPL DPL7
DPH DPH7

SP Register (0x81)
Bit Field
7.0 SP

DPL Register (0x82)
Bit Field
7..0 DPL[7:0]

DPH Register (0x83)
Bit Field
7.0 DPHJ[7:0]

Bit 6
SP6
DPL6
DPH6

Type
R/W

Type
R/W

Type
R/W

Bit 5
SP5
DPL5
DPH5

Initial
0x07

Initial
0x00

Initial
0x00

Copyright © 2017, SONiX Technology Co., Ltd.
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Bit 4 Bit 3 Bit 2 Bit 1

SP4 SP3 SP2 SP1

DPL4 DPL3 DPL2 DPL1

DPH4 DPH3 DPH2 DPH1
Description

Stack pointer

Description
Low byte of DPTRO

Description
High byte of DPTRO

Bit 0
SPO

DPLO
DPHO

CPU
13
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6 Special Function Registers

6.1 Special Function Register Memory Map

HEX
F8

FO

E8

EO

D8

DO

C8

Co

B8

BO

A8

AO

98

90

88

80

BIN

000

ACC

SOCON2

PSW

IENO

SOCON

TCON

PO

001 010
POM -
POUR FRQL
- ADM
IP1 SORELH
PW3DL PW3DH
IPO SORELL
3M T3CL
SOBUF IEN2
TMOD TLO
SP DPL

Copyright © 2017, SONiX Technology Co., Ltd.
Datasheet Rev. 1.0

011 100
FRQH  FRQCMD
- POOC
ADB ADR
- PWNV
PW4DL = PWA4DH
PW1DL = PWI1DH
T3CH T3YL
- PECMD
TL1 THO
DPH -

SN8F5701
101 110
CLKSEL CLKCMD

VREFH -
PWO PWCH
PW5DL PW5DH
PW2DL PW2DH
T3YH PWODL
- POCON
PEROML PEROMH
TH1 CKCON
- WDTR

Series

111

PFLAG

SRST

TCONO

IRCON2

PWODH

PERAM
PEDGE

PCON

Special Function Registers

14
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6.2 Special Function register Description
0x80 - 0x9F Registers Description
Register Address Description
PO 0x80 Port O data buffer.
SP 0x81 Stack pointer register.
DPL 0x82 Data pointer O low byte register.
DPH 0x83 Data pointer 0 high byte register.
- 0x84 -
- 0x85 -
WDTR 0x86 Watchdog timer clear register.
PCON 0x87 System mode register.
TCON 0x88 Timer 0 / 1 controls register.
TMOD 0x89 Timer 0/ 1 mode register.
TLO Ox8A Timer O counting low byte register.
TL1 0x8B Timer 1 counting low byte register.
THO 0x8C Timer 0 counting high byte register.
TH1 0x8D Timer 1 counting high byte register.
CKCON Ox8E Extended cycle controls register.
PEDGE Ox8F External interrupt edge controls register.
- 0x90 -
- 0x91 -
- 0x92 -
- 0x93 -
PECMD 0x94 In-System Program command register.
PEROML 0x95 In-System Program ROM address low byte
PEROMH 0x96 In-System Program ROM address high byte
PERAM 0x97 In-System Program RAM mapping address
SOCON 0x98 UART control register.
SOBUF 0x99 UART data buffer.
IEN2 O0x9A Interrupts enable register
- 0x9B -
- 0x9C -
- 0x9D -
POCON Ox9E Port O configuration controls register.
- Ox9F -
Copyright © 2017, SONiX Technology Co., Ltd. Special Function Registers
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0xAO - OxBF Registers Description
Register Address Description
- O0xAO -
T3M OxAl Timer 3 controls register.
T3CL OxA2 Timer 3 counting low byte register.
T3CH O0xA3 Timer 3 counting high byte register.
T3YL OxA4 Timer 3 cycle controls buffer low byte.
T3YH OxA5 Timer 3 cycle controls buffer high byte.
PWODL OxA6 PWO duty controls buffer low byte.
PWODH OxA7 PWO duty controls buffer high byte.
IENO OxA8 Interrupts enable register
IPO O0xA9 Interrupts priority register.
SORELL OxAA UART reload low byte register.
PW1DL OxAB PW1 duty controls buffer low byte.
PW1DH O0xAC PW1 duty controls buffer high byte.
PW2DL OxAD PW?2 duty controls buffer low byte.
PW2DH OxAE PW?2 duty controls buffer high byte.
- OxAF -
- 0xBO -
PW3DL 0xB1 PW3 duty controls buffer low byte.
PW3DH 0xB2 PW3 duty controls buffer high byte.
PW4DL 0xB3 PW4 duty controls buffer low byte.
PWA4DH 0xB4 PW4 duty controls buffer high byte.
PW5DL 0xB5 PWS5 duty controls buffer low byte.
PW5DH 0xB6 PWS5 duty controls buffer high byte.
- 0xB7 -
- O0xB8 -
IP1 0xB9 Interrupts priority register.
SORELH OxBA UART reload high byte register.
- OxBB -
PWNV 0xBC PWM inverse control register.
PWO O0xBD PWM frequency control register.
PWCH OxBE PWM channel control buffer.
IRCON2 OxBF Interrupts request register.
Copyright © 2017, SONiX Technology Co., Ltd. Special Function Registers
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0xCO - OxDF Registers Description

Register Address Description

- 0xCO -

- 0xC1 -

- 0xC2 -

- 0xC3 -

- 0xC4 -

- 0xC5 -

- 0xCé6 -

- 0xC7 -

- 0xC8 --

- 0xC9 -

- OxCA -

- 0xCB -

- 0xCC -

- 0xCD -

- OxCE -

- OxCF -

PSW 0xDO System flag register.

- 0xD1 -

ADM 0xD2 ADC controls register.
ADB 0xD3 ADC data buffer.

ADR 0xD4 ADC resolution selects register.
VREFH 0xD5 ADC reference voltage controls register.
- 0xD6 -

- 0xD7 -

SOCON2 0xD8 UART baud rate controls register.
- 0xD9 -

- OxDA -

- 0xDB -

- 0xDC -

- 0xDD -

- OxDE -

- OxDF -

Copyright © 2017, SONiX Technology Co., Ltd. Special Function Registers
Datasheet Rev. 1.0 17
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OxEO - OxFF Registers Description

Register Address Description

ACC OxEO Accumulator register.

- OxE1 -

- OxE2 -

- OxE3 -

POOC OxE4 Open drain controls register.

CLKSEL OxE5 Clock switch selects register.

CLKCMD OxE6 Clock switch controls Register.

TCONO OxE7 Timer 0 / 1 clock controls register.

- OxE8 -

- OxE9 -

- OxEA -

- OxEB -

- OxEC -

- OxED -

- OxEE -

- OxEF -

B OxFO Multiplication/ division instruction data buffer.
POUR OxF1 Port O pull-up resister controls register.
FRQL OxF2 Clock fine tuning controls buffer low byte
FRQH OxF3 Clock fine tuning controls buffer high byte
FRQCMD OxF4 Clock fine tuning command register.

- OxF5 -

- OxF6 -

SRST OxF7 Software reset controls register.

- OxF8 -

POM OxF9 Port O input/output mode register.

- OxFA -

- OxFB -

- OxFC -

- OxFD -

- OxFE -

PFLAG OxFF Reset flag register.

Copyright © 2017, SONiX Technology Co., Ltd. Special Function Registers
Datasheet Rev. 1.0 18
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6.3 System Registers

Register Bit 7 Bit 6 Bit 5 Bit4
ACC ACC7 ACC6 ACC5 ACC4
B B7 B6 B5 B4
PSW cYy AC FO RS1
ACC Register (OxEOQ)
Bit Field Type Initial  Description
7..0 ACC[7:0] R/W  0x00

Bit 3
ACC3
B3
RSO

SN8F5701 Series

Bit 2 Bit 1 Bit 0
ACC2 ACC1 ACCO
B2 Bl BO
ov F1 P

The ACC is an 8-bit data register responsible for

transferring or manipulating data between ALU and data

memory. If the result of operating is overflow (OV) or

there is carry (C or AC) and parity (P) occurrence, then

these flags will be set to PSW register.

B Register (0xF0)
Bit Field Type Initial
7..0 B[7:0] R/W  0x00

Description

The B register is used during multiplying and division

instructions. It can also be used as a scratch-pad register

to hold temporary data.

Copyright © 2017, SONiX Technology Co., Ltd.
Datasheet Rev. 1.0
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PSW Register (0xDO)

Bit Field Type Initial
7 Ccy R/W 0

6 AC R/W 0

5 FO R'W 0

4.3 RS[1:0] R/W 00

2 ov R'W 0

1 F1 R/W 0

0 P R 0

Copyright © 2017, SONiX Technology Co., Ltd.
Datasheet Rev. 1.0
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Description

Carry flag.

0: Addition without carry, subtraction with borrowing
signal, rotation with shifting out logic “0”, comparison
result < 0.

1: Addition with carry, subtraction without borrowing,
rotation with shifting out logic “1”, comparison

result > 0.

Auxiliary carry flag.

0: If there is no a carry-out from 3rd bit of Accumulator
in BCD operations.

1: If there is a carry-out from 3rd bit of Accumulator in
BCD operations.

General purpose flag 0. General purpose flag available
for user.

Register bank select control bit, used to select working
register bank.

00: 00H — 07H (Bnak0)

01: 08H — OFH (Bnak1)

10: 10H - 17H (Bnak2)

11: 18H — 1FH (Bnak3)

Overflow flag.

0: Non-overflow in Accumulator during arithmetic
Operations.

1: overflow in Accumulator during arithmetic
Operations.

General purpose flag 1. General purpose flag available
for user.

Parity flag. Reflects the number of ‘1’s in the
Accumulator.

0: if Accumulator contains an even number of ‘1’s.

1: Accumulator contains an odd number of ‘1’s.

Special Function Registers
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6.4 Register Declaration

SN8F5701 has many registers to control various functions, but SFR name is not predefined in the
C51 / A51 compiler. To make programming easier and therefore need to add header files to declare
SFR name.

When using the assembly code programs, please add the following sentence.

1 $NOMOD51 ;Do not recognize the 8051-specific predefined special register.
2 #include <SN8F5701.H>

When using the C code programs, please add the following sentence.

1 #include <SN8F5701.H>

After adding the header file, user can use name of registers to program. During compilation, the
compiler will register name translate into register position through the header file.

Different devices need to use a different header file to declare, but the option file is to use the

same.
Device Header file Options file
SN8F5701 SN8F5701.h
OPTIONS_SN8F5701.A51
SN8F57011 SN8F57011.h
Copyright © 2017, SONiX Technology Co., Ltd. Special Function Registers
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7 Reset and Power-on Controller

The reset and power-on controller has four reset sources: low voltage detectors (LVDs), watchdog,

programmable external reset pin, and software reset. The first three sources would trigger an

additional power-on sequence. Subsequently, the microcontroller initializes all registers and starts

program execution with its reset vector (ROM address 0x0000).

7.1 Configuration of Reset and Power-on Controller

SONiX publishes an OPTIONS_SN8F5701.A51 file in SN-Link Driver for Keil C51.exe (downloadable

on cooperative website: www.sonix.com.tw). This options file contains appropriate parameters of

reset sources and CPU clock source selection, and is strongly recommended to add to Keil project.

SN8F5000 Debug Tool Manual provides the further detail of this configuration.

® Program Memory Security
® CPU Clock Source
® Noise Filter
® Reset Source : VDD Voltage (Low Voltage Detection)
® Reset Source : External Reset / GPIO Shared Pin
® Reset Source : Watchdog Reset & Overflow Period
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
Insad|suajsc|e=|rrnn|=Frng o ‘Belale oo el
(S e | B et FFEIF R
R " G 570851
2% Project: 12C -
=47 Target 1 Expand Al | Collapse Al | Help | ™ Show Grid
2.5 SourceGroupl || Option Value
-0 OPTIONS_SNSFSJ'L\B.A51| . Program Memory Security Dicable
B [ 12C Master.c - CPU Clock Source IHRC 32 MHz v
- Noise Filter Disable
= Reset Sources
VDD Voltage (Low Voltage Detection) LVD_L
External Reset / GPIO Shared Pin GPIO
Watchdog Reset Disable
Watchdog Overflow Period 256 ms
CPU Clock Source
IHRC 32 MHz: on-chip internal clock with or without Timer 0 real time clock.
X'tal 12 MHz off-chip crystal between 8 MHz and 16 MHz.
X'tal 4 MHz: off-chip crystal between 1 MHz and & MHz.
. |y | e Cock etemalcockinput tom xi i
[i=] proj eﬁunk: | {¥ Func...| Oy Temp...| Text Editor i)\ anﬁqurat_inn\nﬁg;n_iﬂ
ser mn #1: HexConvert.exe SNBF5708 "D:\Lin Cheng-Hung\I2C Master\Output\I2C.HEX"
CheckSum— AEEB
" .\Output\IZC™ - 0 Error(a), Warning(s) .
Riild Time Flansed: nN:00:02
<
SN-Link Debugger
—
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7.2 Power-on Sequence

A power-on sequence would be triggered by LVD, watchdog, and external reset pin. It takes place
between the end of reset signal and program execution. Overall, it includes two stages: power
stabilization period, and clock stabilization period.

The power stabilization period spends 4.5 ms in typical condition. Afterward the microcontroller
fetches CPU Clock Source selection automatically. The selected clock source would be driven, and
the system counts 4096 times of the clock period to ensure its reliability.

7.3 LVD Reset

The low voltage detectors monitor VDD pin’s voltage at only one level: 1.8 V. Depend on low
voltage detection configuration, the comparison result can be seen as a system reset signal. The

table below lists low voltage detection configuration, LVD_L, and the results of VDD pin’s condition.

Condition LvD_L
VDD<18V Reset

7.4 Watchdog Reset

Watchdog is a periodic reset signal generator for the purpose of monitoring the execution flow. Its
internal timer is expected to be cleared in a check point of program flow; therefore, the actual
reset signal would be generated only after a software problem occurs. Writing Ox5A to WDTR is the

proper method to place a check point in program.

1 WDTR = Ox5A;

Watchdog timer interval time = 256 * 1/ (Internal Low-Speed oscillator frequency/WDT Pre-scalar)
=256 / (Fi.re/WDT Pre-scaler) ...sec

Internal low-speed WDT Watchdog interval time
oscillator pre-scaler
Fitre /4 256/(16000/4)=64ms
Fire /8 256/(16000/8)=128ms
F||_Rc=16 kHz ILRE ( )
Fitre /32 256/(16000/32)=512ms
Copyright © 2017, SONiX Technology Co., Ltd. Reset and Power-on Controller
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The operation mode of watchdog is configurable in options file:

Always mode counts its internal timer in all CPU operation modes (normal, IDLE, SLEEP);

Enable mode counts its internal timer during CPU stays in normal mode, and it would not trigger
watchdog reset in IDLE and STOP modes;

Disable mode suspends its internal timer at all CPU modes, and the watchdog would not trigger in
this condition.

When watchdog is operating in always mode, the system will consume additional power.

7.5 External Reset Pin

Programmable external reset pin is configurable in options file. Once it is enabled, it monitors its
shared pin’s logic level. A logical low (lower than 30% of VDD) would immediately trigger system
reset until the input is recovered to high (lager than 70% of VDD).

An optional de-bounce period can improve reset signal’s stability. Instead of immediate reset, the
system reset requires an 8-ms-long logic low to avoid bouncing from a button key. Any signal lower

than de-bounce period would not affect the CPU’s execution.

7.6 Software Reset

A software reset would be generated after consecutively set SRSTREQ register. As a result, this
procedure enables firmware’s ability to reset microcontroller (e.g. reset after firmware update).
The following sample C code repeatedly set the least bit of SRST register to perform software reset.

1 SRST
2 SRST

0x01;
0x01;

7.7 Reset and Power-on Controller Registers

Register Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
PFLAG POR WDT RST - - - - -
SRST - - - - - - - SRSTREQ

WDTR WDTR7 WDTR6 WDTR5 WDTR4 WDTR3 WDTR2 WDTR1  WDTRO

PFLAG Register

Bit Field Type Initial  Description

7 POR R - This bit is automatically set if the microcontroller has
been reset by LVD.

6 WDT R - This bit is automatically set if the microcontroller has

been reset by watchdog.

5 RST R - This bit is automatically set if the microcontroller has

Copyright © 2017, SONiX Technology Co., Ltd. Reset and Power-on Controller
Datasheet Rev. 1.0 24



Tl \LCR \
&hll SN8F5701 Series

WWWw.sonix.com.tw

been reset by external reset pin.

4.0 Reserved R 0
SRST Register
Bit Field Type Initial  Description
7.1 Reserved R 0
0 SRSTREQ R/W 0 Consecutively set this bit for two times to trigger
software reset.
WDTR Register (0x86)
Bit Field Type Initial  Description
7.0 WDTR[7:0] w - Watchdog clear is controlled by WDTR register. Moving
Ox5A data into WDTR is to reset watchdog timer.
Copyright © 2017, SONiX Technology Co., Ltd. Reset and Power-on Controller
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8 System Clock and Power Management

For power saving purpose, the microcontroller built in three different operation modes: normal,
IDLE, and STOP mode.

The normal mode means that CPU and peripheral functions are under normally execution. The
system clock is based on the combination of source selection, clock divider, and program memory
wait state. IDLE mode is the situation that temporarily suspends CPU clock and its execution, yet it
remains peripherals’ functionality (e.g. timers, PWM, and UART). By contrast, STOP mode disables

all functions and clock generator until a wakeup signal to return normal mode.

8.1 System Clock

The microcontroller includes an on-chip clock generator (IHRC 32MHz). The reset and power-on
controller automatically loads clock source selection during power-on sequence. Therefore, the

selected clock source is seen as ‘fosc’ domain which is a fixed frequency at any time.

Subsequently, the selected clock source (fosc) is divided by 1 to 128 times which is controlled by
CLKSEL register. The CPU input the divided clock as its operation base (named fcpu). Applying
CLKSEL's setting when CLKCMD register be written 0x69.

1 CLKSEL = 0x04; // set fcpu = fosc / 8
2 CLKCMD = 0x69; // Apply CLKSEL’s setting
CPU
L IROM
fosc Divider fcpu
IHRC 32MHz +1t0+128 ROM
Interface
I | |
Clock Source Selection CLKSEL CKCON

(set in Options file)

ROM interface is built in between CPU and IROM (program memory). It optionally extends the data
fetching cycle in order to support lower speed program memory. For example if the CPU is
anticipated to run at 32 MHz and the IROM has to run at 8 MHz, three extended cycle must be
placed by CKCON register.

fcpu

IROM fetching cycle = ———————
CLERINE OYEe = bwsc[2:0]+1

< 8MHz, PWSC[2:0] = 0~7

Copyright © 2017, SONiX Technology Co., Ltd. System Clock and Power Management
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8.2 Power Management

After the end of reset signal and power-on sequence, the CPU starts program execution at the
speed of fcpu. Overall, the CPU and all peripherals are functional in this situation (categorized as
normal mode).

The least two bits of PCON register (IDLE at bit 0 and STOP at bit 1) control the microcontroller’s
power management unit.

If IDLE bit is set by program, only CPU clock source would be gated. Consequently, peripheral
functions (such as timers, PWM, and UART) and clock generator (IHRC 32 MHz) remain execution
in this status. Any change from PO input and interrupt events can make the microcontroller turns
back to normal mode, and the IDLE bit would be cleared automatically.

® Any function can work in IDLE mode. Only CPU is suspended

® The IDLE mode wake-up sources are PO level change trigger and any interrupt event.

If STOP bit is set, by contrast, CPU, peripheral functions, and clock generator are suspended. Data
storage in registers and RAM would be kept in this mode. Any change from PO can wake up the

microcontroller and resume system’s execution. STOP bit would be cleared automatically.

® CPU, peripheral functions, and clock generator are suspended.
® The STOP mode wake-up source is PO level change trigger.

For user who is develop program in C language, IDLE and STOP macros is strongly recommended to
control the microcontroller’s system mode, instead of set IDLE and STOP bits directly.

1 IDLEQ) ;
2 STOPQ);

8.3 System Clock and Power Management Registers

Register Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
CKCON - PWSC2 PWSC1 PWSCO ESYN EWSC2 EWSC1 EWSCO
CLKSEL - - - - - CLKSEL2 | CLKSEL1 CLKSELO
CLKCMD CMD7 CMD6 CMD5 CMD4 CMD3 CMD2 CMD1 CMDO
PCON SMOD - - - - GFO STOP IDLE
Copyright © 2017, SONiX Technology Co., Ltd. System Clock and Power Management
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CKCON Register (Ox8E)
Bit Field Type Initial
7 Reserved R 0
6.4 PWSC[2:0] R/W 111

Else Reserved R 0001
CLKSEL Register (OXE5)

Bit Field Type Initial

7..3 Reserved R 0x00

2.0 CLKSEL[2:0] R/W 111

CLKCMD Register (OxE6)
Bit Field Type Initial
7.0 CMDJ[7:0] W 0x00

PCON Register (0x87)

Bit Field Type Initial
7
6..3 Reserved R 0x00

Copyright © 2017, SONiX Technology Co., Ltd.
Datasheet Rev. 1.0
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Description

Extended cycle(s) applied to reading program memory

000: non
001: 1 cycle
010: 2 cycles
011: 3 cycles
100: 4 cycles
101: 5 cycles
110: 6 cycles
111: 7 cycles

Description

CLKSEL would be applied by writing CLKCMD.

000: fcpu = fosc / 128
001: fcpu = fosc / 64
010: fcpu = fosc / 32
011: fcpu = fosc / 16
100: fcpu =fosc/ 8
101: fcpu =fosc/ 4
110: fcpu =fosc /2
111: fcpu=fosc/ 1

Description

Writing 0x69 to apply CLKSEL's setting.

Description
Refer to other chapter(s)
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2 GFO R/W 0 General Purpose Flag
1 STOP R/W 0 1: Microcontroller switch to STOP mode
0 IDLE R/W 0 1: Microcontroller switch to IDLE mode

Copyright © 2017, SONiX Technology Co., Ltd. System Clock and Power Management
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9 Interrupt

The MCU provides 8 interrupt sources (3 external and 5 interrupt) with 4 priority levels. Each
interrupt source includes one or more interrupt request flag(s). When interrupt event occurs, the
associated interrupt flag is set to logic 1. If both interrupt enable bit and global interrupt (EAL=1)
are enabled, the interrupt request is generated and interrupt service routine (ISR) will be started.
Some interrupt request flags must be cleared by software. However, most interrupt request flags
can be cleared by hardware automatically. In the end, ISR is finished after complete the RETI
instruction. The summary of interrupt source, interrupt vector, priority order and control bit are
shown as the table below.

Interrupt Enable Interrupt Request (IRQ) IRQ Clearance Priority / Vector
System Reset - - - 0/ 0x0000
INTO EXO IEO Automatically 1/ 0x0003
INT2 EX2 IE2 Automatically 2 / 0x0083
Timer 0 ETO TFO Automatically 3 / 0x000B
ADC EADC ADCF Automatically 4 / 0x008B
INT1 EX1 IE1 Automatically 5/ 0x0013
Timer 1 ET1 TF1 Automatically 6 / 0x001B
UART ESO TIO / RIO By firmware 7 / 0x0023
Timer 3 ET3 TF3 Automatically 8 /0x00EB

9.1 Interrupt Operation

Interrupt operation is controlled by interrupt request flag and interrupt enable bits. Interrupt
request flag is interrupt source event indicator, no matter what interrupt function status (enable or
disable). Both interrupt enable bit and global interrupt (EAL=1) are enabled, the system executes
interrupt operation when each of interrupt request flags actives. The program counter points to
interrupt vector (0x03 — 0x8B) and execute ISR.

9.2 Interrupt Priority

Each interrupt source has its specific default priority order. If two interrupts occurs simultaneously,
the higher priority ISR will be service first. The lower priority ISR will be serviced after the higher
priority ISR completes. The next ISR will be service after the previous ISR complete, no matter the
priority order.

For special priority needs, 4-level priority levels (Level O — Level 3) are used. All interrupt sources
are classified into 6 priority groups (Group0 — Group5). Each group can be set one specific priority
level. Priority level is selected by IPO/IP1 registers. Level 3 is the highest priority and Level O is the

lowest. The interrupt sources inside the same group will share the same priority level. With the

Copyright © 2017, SONiX Technology Co., Ltd. Interrupt
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same priority level, the priority rule follows default priority.

Priority Level
Level O
Level 1
Level 2

Level 3

IP1.x IPO.x
0 0
0 1
1 0
1 1

The ISR with the higher priority level can be serviced first; even can break the on-going ISR with

the lower priority level. The ISR with the lower priority level will be pending until the ISR with the

higher priority level completes.

Group

Group O INTO
Group 1 T0
Group 2 INT1
Group 3 T1
Group 4 UART
Group 5 T3

IPO, IP1 Registers

Register Bit 7 Bit 6 Bit 5
IPO - - IPO5
IP1 - - IP15
IPO Register (0XA9)
Bit Field Type Initial
5..0 IPO[5:0] R'W 0

Else Reserved R 0

IP1 Register (0XB9)

Bit Field Type Initial
5..0 IP1[5:0] R/W 0
Else Reserved R 0

Copyright © 2017, SONiX Technology Co., Ltd.
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Interrupt Source

INT2
ADC
Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IPO4 IPO3 IPO2 IPO1 IPOO
IP14 IP13 IP12 IP11 IP10
Description

Interrupt priority. Each bit together with corresponding
bit from IP1 register specifies the priority level of the

respective interrupt priority group.

Description

Interrupt priority. Each bit together with corresponding
bit from IPO register specifies the priority level of the
respective interrupt priority group.

Interrupt
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9.3 Request Flag Clearance

When the interrupt function is enabled, most of the interrupt request flags can be cleared by
hardware automatically. Some still need to use the program to clear. However, when the interrupt
function is turned off, the interrupt request flag only be cleared by program.

Most cases can be cleared by the ANL instruction. But some special cases, if the adjacent flag is

issued asynchronously, it may be accidentally cleared.

1 TCON &= Ox7F; // 1t is possible to cause adjacent flags to be cleared.
2 TF1 = 0; // 1t is possible to cause adjacent flags to be cleared.

If you want to avoid the above, it is recommended to use the interrupt bit characteristics. Most of

the interrupt request flag can't be written 1 by which you can avoid clearing asynchronous
adjacent flags.

For user who is develop program in C language, the flag clear macros is strongly recommended to

clear request flag, instead of clear request flag bits directly.

1 TCONCLR(bit); // The marco can clear the flag of TCON. bit is 0~7.
2 IRCON2CLR(bit); // The marco can clear the flag of IRCON2. bit is 0~7.

9.4 Interrupt Registers

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
IENO EAL - ESO ET1 EX1 ETO EXO
IEN2 - - - - - EX2 ET3 EADC

IRCON2 - - - - IE2 TF3 ADCF

TCON TF1 TR1 TFO TRO IE1 - IEO -

SOCON SMO SM1 SM20 RENO TB8O RB80 TIO RIO

Copyright © 2017, SONiX Technology Co., Ltd. Interrupt
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IENO Register (0XA8)
Bit Field
7 EAL
4 ESO
3 ET1
2 EX1
1 ETO
0 EXO

Else Reserved

Copyright © 2017, SONiX Technology Co., Ltd.
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Type
R/W

R/W

R/W

R/W

R/W

R/W

Initial
0

SN8F5701

Description

Enable all interrupt control bit.

0: Disable all interrupt function.

1: Enable all interrupt function.

UART interrupt control bit.

0: Disable UART interrupt function.

1: Enable UART interrupt function.

T1 timer interrupt control bit.

0: Disable T1 interrupt function.

1: Enable T1 interrupt function.

External PO.1 interrupt (INT1) control bit.
0: Disable INT1 interrupt function.

1: Enable INT1 interrupt function.

TO timer interrupt control bit.

0: Disable TO interrupt function.

1: Enable TO interrupt function

External PO.0 interrupt (INTO) control bit.
0: Disable INTO interrupt function.

1: Enable INTO interrupt function.

Series

Interrupt
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IEN2 Register (0X9A)

Bit Field
2 EX2
1 ET3
0 EADC

Else Reserved

IRCON2 Register (OxBF)

Bit Field
2 [E2

1 TF3
0 ADCF

Else Reserved

Copyright © 2017, SONiX Technology Co., Ltd.
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Type
R/W

R/W

R/W

Type
R/W

R/W

R/W

Initial
0

Initial
0

SN8F5701

Description

External PO.2 interrupt (INT2) control bit.
0: Disable INT2 interrupt function.

1: Enable INT2 interrupt function.

T3 timer interrupt control bit.

0: Disable T3 interrupt function.

1: Enable T3 interrupt function.

ADC interrupt control bit.

0: Disable ADC interrupt function.

1: Enable ADC interrupt function.

Description

External PO.2 interrupt (INT2) request flag
0: None INT2 interrupt request.

1: INT2 interrupt request.

T3 timer external reload interrupt request flag.

0: None T3 interrupt request
1: T3 interrupt request.

ADC interrupt request flag.

0: None ADC interrupt request.
1: ADC interrupt request.

Series

Interrupt
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TCON Register (0X88)

Bit Field Type Initial
7 TF1 R/'W 0

5 TFO R/'W 0

3 IE1 R/'W 0

1 IEO R/'W 0
Else

SOCON Register (0X98)

Bit Field Type Initial
1 TIO R/W 0

0 RIO R/W 0
Else

Copyright © 2017, SONiX Technology Co., Ltd.
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Description

T1 timer external reload interrupt request flag.
0: None T1 interrupt request

1: T1 interrupt request.

TO timer external reload interrupt request flag.
0: None TO interrupt request

1: TO interrupt request.

External PO.1 interrupt (INT1) request flag

0: None INT1 interrupt request.

1: INTO interrupt request.

External PO.0 interrupt (INTO) request flag

0: None INTO interrupt request.

1: INTO interrupt request.

Refer to other chapter(s)

Description

UART transmit interrupt request flag. It indicates
completion of a serial transmission at UART. It is set by
hardware at the end of bit 8 in mode 0 or at the
beginning of a stop bit in other modes. It must be
cleared by software.

0: None UART transmit interrupt request.

1: UART transmit interrupt request.

UART receive interrupt request flag. It is set by hardware
after completion of a serial reception at UART. It is set by
hardware at the end of bit 8 in mode 0 or in the middle
of a stop bit in other modes. It must be cleared by
software.

0: None UART receive interrupt request.

1: UART receive interrupt request.

Refer to other chapter(s)

Interrupt
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10 GPIO

The microcontroller has up to 6 bidirectional general purpose 1/O pin (GPIO). Unlike the original
8051 only has open-drain output, SN8F5701 builds in push-pull output structure to improve its

driving performance.

10.1 Input and Output Control

The input and output direction control is configurable through POM registers. These bits specify
each pin that is either input mode or output mode.

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
POM PO5M PO4AM PO3M PO2M PO1IM POOM
POOC - - PO50C P040C PO30C P020C PO10C PO0OC

POM: OxF9
Bit Field Type Initial  Description
5 PO5M R/W 0 Mode selection of P0.5

0: Input mode
1: Output mode

4 PO4M R/W 0 Mode selection of P0.4
0: Input mode
1: Output mode

3 PO3M R/W 0 Mode selection of P0.3
0: Input mode
1: Output mode

2 PO2M R/W 0 Mode selection of P0.2
0: Input mode
1: Output mode

1 PO1M R/W 0 Mode selection of PO.1
0: Input mode
1: Output mode

0 POOM R/W 0 Mode selection of P0.0
0: Input mode
1: Output mode

Else Reserved R 0

Copyright © 2017, SONiX Technology Co., Ltd. GPIO
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POOC Register (0xE4)
Bit Field Type Initial  Description
5 PO50C R/W 0 P0.5 open-drain output mode
0: Disable
1: Enable, output high status becomes to input mode
4 P040C R/W 0 P0.4 open-drain output mode*
0: Disable
1: Enable, output high status becomes to input mode
3 P0O30C R/W 0 P0.3 open-drain output mode
0: Disable
1: Enable, output high status becomes to input mode
2 P020C R/W 0 P0.2 open-drain output mode
0: Disable
1: Enable, output high status becomes to input mode
1 PO10C R/W 0 P0.1 open-drain output mode
0: Disable
1: Enable, output high status becomes to input mode
0 POOOC R/W 0 P0.0 open-drain output mode
0: Disable
1: Enable, output high status becomes to input mode
Else Reserved R 0

* Recommended disable open-drain output if P04 executes debug interface function.

10.2 Input Data and Output Data

By a read operation from any register of PO, the current pin’s logic level would be fetch to
represent its external status. This operation remains functional even the pin is shared with other
function like UART which can monitor the bus condition in some case.

A write PO register value would be latched immediately, yet the value would be outputted until the
mapped POM is set to output mode. If the pin is currently in output mode, any value set to PO

register would be presented on the pin immediately.

Register Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 BitO
PO PO5 P04 P03 P02 PO1 POO
Copyright © 2017, SONiX Technology Co., Ltd. GPIO
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PO: 0x80
Bit Field Type Initial  Description
5 PO5 R/W 1 Read: P0.5 pin’s logic level
Write 1/0: Output logic high or low (applied if POSM = 1)
4 P04 R/W 1 Read: P0.4 pin’s logic level
Write 1/0: Output logic high or low (applied if PO4M = 1)
3 P03 R/W 1 Read: P0.3 pin’s logic level
Write 1/0: Output logic high or low (applied if PO3M = 1)
2 P02 R/W 1 Read: P0.2 pin’s logic level
Write 1/0: Output logic high or low (applied if PO2M = 1)
1 PO1 R/W 1 Read: P0.1 pin’s logic level
Write 1/0: Output logic high or low (applied if PO1IM = 1)
0 POO R/W 1 Read: P0.0 pin’s logic level
Write 1/0: Output logic high or low (applied if POOM = 1)
Else Reserved R 0

10.3  On-chip Pull-up Resisters

The POUR register are mapped to each pins’ internal 100 kQ (in typical value) pull-up resister.

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
POUR PO5UR PO4UR PO3UR PO2UR PO1UR POOUR
POUR: OxF1
Bit Field Type Initial  Description
5 PO5UR R/W 0 On-chip pull-up resister control of P0.5
0: Disable”
1: Enable
4 PO4UR R/W 0 On-chip pull-up resister control of P0.4
0: Disable”
1: Enable
3 PO3UR R/W 0 On-chip pull-up resister control of P0.3
0: Disable”
1: Enable
2 PO2UR R/W 0 On-chip pull-up resister control of P0.2
0: Disable”
1: Enable
Copyright © 2017, SONiX Technology Co., Ltd. GPIO

Datasheet Rev. 1.0 38



SONi X
www.sonix.com.tw
1 PO1UR

0 POOUR

Else Reserved

R/W

R/W

R

SN8F5701 Series

0 On-chip pull-up resister control of P0.1

0

0: Disable”
1: Enable

On-chip pull-up resister control of P0.0

0: Disable”
1: Enable

* Recommended disable pull-up resister if the pin is output mode or analog function

10.4 Pin Shared with Analog Function

The microcontroller builds in analog functions, such as ADC. The Schmitt trigger of input channel is

strongly recommended to switch off if the pin’s shared analog function is enabled.

Register Bit 7
POCON -

POCON: Ox9E

Bit Field

5 POCONS5
4 POCON4
3 POCON3
2 POCON2
1 POCON1
0 POCONO

Bit 6

Type
R/W

R/W

R/W

R/W

R/W

R/W

Bit 5

POCON5 POCON4

Initial
0

Copyright © 2017, SONiX Technology Co., Ltd.
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Bit 4 Bit 3 Bit 2
POCON3 POCON2 POCON1

Description

Schmitt trigger control of P0.5
0: Enable

1: Disable

Schmitt trigger control of P0.4
0: Enable

1: Disable

Schmitt trigger control of P0.3
0: Enable

1: Disable

Schmitt trigger control of P0.2
0: Enable

1: Disable

Schmitt trigger control of PO.1
0: Enable

1: Disable

Schmitt trigger control of P0.0
0: Enable

1: Disable

Bit 1

Bit O
POCONO

GPIO
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Else Reserved R 0
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11 External Interrupt

INTO, INT1 and INT2 are external interrupt trigger sources. Build in edge trigger configuration
function and edge direction is selected by PEDGE register. When both external interrupt
(EXO/EX1/EX2) and global interrupt (EAL) are enabled, the external interrupt request flag
(IEO/IE1/1E2) will be set to “1” as edge trigger event occurs. The program counter will jump to the
interrupt vector (ORG 0x0003/ 0x0013/ 0x0083) and execute interrupt service routine. Interrupt

request flag will be cleared by hardware before ISR is executed.

11.1 External Interrupt Registers

Register Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
PEDGE - - EX2G1 EX2GO0 EX1G1 EX1GO EX0G1 EX0GO
IENO EAL - EX1 EXO0

IEN2 - - - - - EX2
TCON IE1 IEO
IRCON2 - - - IE2

PEDGE Register (0X8F)

Bit Field Type Initial  Description

5.4 EX2G[1:0] R/W 10 External interrupt 2 trigger edge control register.
00: Reserved.
01: Rising edge trigger.
10: Falling edge trigger (default)
11: Both rising and falling edge trigger

3..2  EX1G[1:0] R/W 10 External interrupt 2 trigger edge control register.
00: Reserved.
01: Rising edge trigger.
10: Falling edge trigger (default)
11: Both rising and falling edge trigger

1.0 EXOGI[1:0] R/W 10 External interrupt O trigger edge control register.
00: Reserved.
01: Rising edge trigger.
10: Falling edge trigger (default)
11: Both rising and falling edge trigger

Else Reserved R 0
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11.2 Sample Code

SN8F5701 Series

The following sample code demonstrates how to perform INTO/INT1/INT2 with interrupt.

1 #define INTORsing (1 << 0) //INTO
2 #define INTOFalling (2 << 0) //INTO
3 #define INTOLeChge (83 << 0) //INTO
4 #define EINTO (1 << 0) //INTO
5
6 #define INT1Rsing (1 << 2) //INT1
7 #define INT1Falling (2 << 2) //INT1
8 #define INT1lLeChge (83 << 2) //INT1
9 #define EINT1 (1 << 2) //INT1
10

11 #define INT2Rsing (1 << 4) [//INT2
12 #define INT2Falling (2 << 4) //INT2
13 #define INT2LeChge (83 << 4) [//INT2
14 #define EINT2 (1 << 2) [//INT2
15

16 void EnablelINT(void)

17 {

18 // INTO rising edge, INT1l falling edge,
19 PEDGE = INTORising |INT1Falling |

20

21 // Enable INTO/INT1 interrupt

22 IENO |= EINTO | EINTZ1;

23 // Enable INT2 interrupt

24 IEN2 |= EINT2;

25 // Enable total interrupt

26 IENO |= 0x80;

27

28 PO = 0x00;

29 POM = 0x38;

30 }

31

32 void INTOInterrupt(void) interrupt ISRIntO

33 { //1EO clear by hardware

34 P03 = ~P0O3;

35 }

36

37 void INT1lInterrupt(void) interrupt ISRIntl

38 { //1E1 clear by hardware

39 P04 = ~P04;

40 }

41

42 void INT2Interrupt(void) interrupt ISRInt2

43 { //1E2 clear by hardware

44 P05 = ~PO5;

45 1}

Copyright © 2017, SONiX Technology Co., Ltd.
Datasheet Rev. 1.0

trigger edge is rising edge
trigger edge is falling edge
trigger edge is level chagne
interrupt enable

trigger edge is rising edge
trigger edge is falling edge
trigger edge is level chagne
interrupt enable

trigger edge is rising edge
trigger edge is falling edge
trigger edge is level chagne
interrupt enable

INT2 Bevel change
INT2LeChge;

//0x03

//0x13

//0x83
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12 Timer 0 and Timer 1

Timer 0 and Timer 1 are two independent binary up timers. Timer 0 has four different operation
modes: (1) 13-bit up counting timer, (2) 16-bit up counting timer, (3) 8-bit up counting timer with
specified reload value support, and (4) separated two 8-bit up counting timer. By contrast, Timer 1
has only mode 0 to mode 2 which are same as Timer 0. Timer 0 and Timer 1 respectively support
ETO and ET1 interrupt function.

12.1 Timer 0 and Timer 1 Clock Selection

The figures below illustrate the clock selection circuit of Timer 0 and Timer 1. Timer O has two
clock sources selection: fcpu and fosc. All clock sources can be gated (pause) by INTO pin if TOGATE
is applied. Timer 1 clock sources selection: fcpu and fosc.

fcpu —p +12 M
» "
U |—» TimerO clock
> X
fosc foto | Divider T INTO —>| 5
+1to +128
¢ TOCT TOGATE
TORATE
fcopu —p| +12 M
z K
U +—» Timer1clock
> X
fosc fEXTl> Divider T INTL —] T
+1to +128
¢ T1CT T1GATE
T1RATE

12.2 Mode 0: 13-bit Up Counting Timer

Mode 0 is a 13-bit up counting timer (the upper 3 bits of TLO is suspended). Once the timer’s
counter is overflow (counts from OxFF1F to 0x0000), TFO/TF1 flag would be issued immediately.
This flag is readable and writable by firmware if ETO/ET1 does not apply, or can be handled by
interrupt controller if ETO/ET1 is applied.
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Timer O clock —— | TLO[4:0] THO[7:0] —p TFO

Timer 1 clock —»{ TL1[4:0] TH1[7:0] —» TF1

12.3 Mode 1: 16-bit Up Counting Timer

Mode 1 is a 16-bit up counting timer. Once the timer’s counter overflow is occurred (from OxFFFF
to 0x0000), TFO/TF1 would be issued which is readable and writable by firmware or can be handled
by interrupt controller (if ETO/ET1 applied).

Timer O clock

TLO[7:0] THO[7:0] > TFO

Timer 1 clock—» TL1[7:0] TH1[7:0] —p» TF1

12.4 Mode 2: 8-bit Up Counting Timer with Specified Reload Value Support

Mode 2 is an 8-bit up counting timer (TLO/TL1) with a specifiable reload value. An overflow event
(TLO/TL1 counts from OxFF to 0x00) issues its TFO/TF1 flag for firmware or interrupt controller;
meanwhile, the timer duplicates THO/TH1 value to TLO/TL1 register in the same time. As a result,

the timer is actually counts from OxFF to the value of THO/TH1.

THO[7:0] TH1[7:0]

v

Reload Reload ?47

TLO[7:0] » TFO  Timer1clock—3»  TL1[7:0] » TF1

Timer 0 clock

125 Mode 3 (Timer 0 only): Separated Two 8-bit Up Counting Timer

Mode 3 treats THO and TLO as two separated 8-bit timers. TLO is an 8-bit up counting timer with
two clock sources selection (fcpu and fosc), whereas THO clock source is fixed at fcpu/12. Only TLO

clock source can be gated (pause) by INTO pin if TOGATE is applied.
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SN8F5701 Series

In this mode TLO counter is enabled by TRO, and its overflow signal is reflected in TFO flag. THO

counter is controlled by TR1, and TF1 flag is also occupied by THO overflow signal.

Timer 1 cannot issue any overflow event in this situation, and it can be seen as a self-counting

timer without flag support.

12.6

Register

TCON

TCONO

TMOD
THO
TLO
TH1
TL1
IENO

Bit 7
TF1
T1GATE
THO7
TLO7
TH17
TL17

fcpu/ 12 —— THO[7:0] —p»  TF1

Timer 0 clock —» TLO[7:0] —» TFO
Timer 0 and Timer 1 Registers
Bit 6 Bit 5 Bit 4 Bit 3
TR1 TFO TRO IE1
TORATE2 TORATE1 TORATEO -

T1CT TiM1 Ti1MO TOGATE
THO6 THO5 THO4 THO3
TLO6 TLOS TLO4 TLO3
TH16 TH15 TH14 TH13
TL16 TL15 TL14 TL13

- - ESO ET1

EAL

Copyright © 2017, SONiX Technology Co., Ltd.
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Bit 2

Bit 1
IEO

Bit O

T1RATE2 T1RATE1l TI1RATEO

TOCT
THO2
TLO2
TH12
TL12
EX1

TOM1
THO1
TLO1
TH11
TL11
ETO

TOMO
THOO
TLOO

TH10
TL10
EXO

Timer 0 and Timer 1
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TCON Register (0x88)

Bit Field

7 TF1

6 TR1

5 TFO

4 TRO

3 IE1

2 Reserved

1 IEO

0 Reserved
IENO Register (0xA8)

Bit Field

7 EAL

3 ET1

1 ETO

Type

R/W

R/W

R/W

R/W

R/W

R/W

Type
R/W
R/W

R/W

Initial
0

o O o o

Initial
0
0

Copyright © 2017, SONiX Technology Co., Ltd.
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SN8F5701 Series

Description

Timer 1 overflow event

0: Timer 1 does not have any overflow event

1: Timer 1 has overflowed

This bit can be cleared automatically by interrupt
handler, or manually by firmware

Timer 1 function

0: Disable

1: Enable

Timer 0 overflow event

0: Timer 0 does not have any overflow event

1: Timer O has overflowed

This bit can be cleared automatically by interrupt
handler, or manually by firmware

Timer O function

0: Disable

1: Enable

Refer to INT1

Refer to INTO

Description

Interrupts enable. Refer to Chapter Interrupt
Timer 1 interrupt

0: Disable

1: Enable

Timer O interrupt

0: Disable

1: Enable

Timer 0 and Timer 1
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TCONO Register (0xE7)
Bit Field Type Initial
7 Reserved R 0

6.4 TORATE[2:0] R/W 000

3 Reserved R 0
2.0 T1RATE[2:0] R/W 000

Description

SN8F5701 Series

Clock divider of Timer 0 external clock source

000:
001:
010:
011:
100:
101:
110:
111:

fexro /128
fexro / 64
fexro / 32
fexro /16
fexro /8
fexo /4
fexro / 2
fexro /1

Clock divider of Timer 0 external clock source

000:
001:
010:
011:
100:
101:
110:
111:

THO / TH1 Registers (THO: 0x8C, TH1: 0x8D)

Bit Field Type Initial
7.0 THO/TH1 R/W 0x00

TLO / TL1 Register (TLO: Ox8A, TL1: Ox8B)
Bit Field Type Initial
7.0 TLO/TL1 R/W 0x00

Copyright © 2017, SONiX Technology Co., Ltd.
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fEXTl / 128
fEXTl / 64
fEXTl / 32
fEXTl / 16
fEXTl /8
fEXTl /4
fEXTl / 2
fEXTl / 1

Description

High byte of Timer 0 and Timer 1 counter

Description

Low byte of Timer 0 and Timer 1 counter

Timer 0 and Timer 1
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TMOD Register (0x89)

Bit  Field

7 TIGATE
6  TICT
5.4  TIM[1:0]
3 TOGATE
2 TOCT
1.0 TOM[1:0]

*(1) fext1 = fosc.

*(2) fexto = fosc.

Copyright © 2017, SONiX Technology Co., Ltd.

Datasheet Rev. 1.0

Type
R/W

R/W

R/W

R/W

R/W

R/W

Initial
0

00

00

SN8F5701 Series

Description

Timer 1 gate control mode

0: Disable

1: Enable, Timer 1 clock source is gated by INT1
Timer 1 clock source selection

0: ftimer1 = fcpu / 12

1: f timer1 = fosc / TLRATE (refer to TIRATE) ™
Timer 1 operation mode

00: 13-bit up counting timer

01: 16-bit up counting timer

10: 8-bit up counting timer with reload support
11: Reserved

Timer 0 gate control mode

0: Disable

1: Enable, Timer O clock source is gated by INTO
Timer O clock source selection

0: f imero = fcpu / 12

1: f 1imero = fosc / TORATE (refer to TORATE)
Timer 0 operation mode

00: 13-bit up counting timer

01: 16-bit up counting timer

10: 8-bit up counting timer with reload support

11: Separated two 8-bit up counting timer

Timer 0 and Timer 1
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12.7

Sample Code

SN8F5701 Series

The following sample code demonstrates how to perform TO/T1 with interrupt.

O©CoO~NOUPS_WNLER

44
45
46
47
48

#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define

void InitTOT1(void)

{

THO
TLO
TH1

// T0/T1_Initial

// 10

TOModeO
TOModel
TOMode2
TOMode3
TOGATE
TOCIKFcpu
TOCIKEXxt
TOExXtFosc

T1ModeO
T1Model
T1Mode2
T1Mode3
T1GATE
T1CIkFcpu
T1CIKEXxt

0x00;
0x00;
0x00;
0x00;
modeO

(0 << 0)
(1 << 0)
(2 << 0)
(3 << 0)
(8 << 0)
(0 << 0)
(4 << 0)
(0 << 4)
(0 << 4)
(1 << 4)
(2 << 4)
(3 << 4)
(8 << 4)
(0 << 4)
(4 << 4)

//70
//70
//70
//70
//70
//70
//70
//70

modeO, 13-bit counter

model, 16-bit counter

mode2, 8-bit auto-reload counter
mode3, TO two 8-bit counter/T1l no flag
gating clock by INTO

clock source from Fcpu/12

clock source from Fosc

clock source from Fosc

//T1
//T1
//T1

13-bit counter

16-bit counter

8-bit auto-reload counter
//T1 mode3, Tl stop

//T1 gating clock by INT1

//T1 clock source from Fcpu/12

//T1 clock source from Fosc

modeO,
model,
mode2,

with gating clock by INTO, clock source from Fosc

TMOD |= TOModeO | TOGATE | TOCIKEXT;

// T0 clock source

TCONO

|= Ox70;

= Fosc/1

// T1 model, clock source from Fcpu/12

TMOD |= TiModel | T1CIkFcpu;

// Timer 0/1 enable. Clear TFO/TF1
TCON |= 0x50;
// Enable TO/T1 interrupt
IENO |= OxO0A;
// Enable total
IENO |= 0x80;

PO = 0Ox00;

POM =
}

void TOInterrupt(void) interrupt ISRTimerO

0x03;

interrupt

{ /7/TF0 clear by hardware

P00 =
3

void TlInterrupt(void) interrupt ISRTimerl

~P0O0;

{ //TF1 clear by hardware

POl =
3

~PO01;

Copyright © 2017, SONiX Technology Co., Ltd.
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//0x0B

//0x1B
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13 Timer3

Timer 3 is a 16-bit up counting timer and supports 6-channel general PWM function. By the
counter reaches the up-boundary value (T3Y), it clears its counter and triggers an interrupt signal.
PWM'’s duty cycle is controlled by PWOD~PWS5D register. Each PWM channel has its own duty

control.

The PWM function has six programmable channels shared with GPIO pins and controlled by
PWCH]I5:0] bit. The output operation must be through enabled each bit/channel of PWCH[5:0] bits.
The enabled PWM channel exchanges from GPIO to PWM output. When the PWCHI5:0] bits
disables, the PWM channel returns to last status of GPIO mode. The Timer 3 build in IDLE Mode
wake-up function if interrupt enable. When timer overflow occurs (counts from T3Y-1 to T3Y), T3F
would be issued immediately which can read/write by firmware. T3 interrupt function is controlled
by ET3.

TF3

T3Y
T3YH/T3VL < Data Buffer

16-Bit T3 Time Out
Comparator > T3F
T3EN
T3EN PWCHn
T3 Rate {}
v EN GPIO——| M
Divider 16-Bit Binary Up | Clear to 0x0000 > U PWMn
N N B o 12
fosc +1to +128 Counting Counter / X
PWNVNn PWOn

U

16-Bit
Comparator

PWnDH/PWnDL

PWnD
Data Buffer

T3F

13.1 General PWM

T3 timer builds in PWM function controlled by T3EN and PWCH[5:0] bits. PWMO ~ PWM5 are
output pins. Those output pins are shared with GPIO pin controlled by PWCH[5:0] bits. When
output PWM function, we must be set T3EN =1. When PWM output signal synchronize finishes,
the PWM channel exchanges from GPIO to PWM output. When T3EN = 0, the PWM channel
returns to GPIO mode and last status. PWM signal is generated from the result of T3Y and PWnD
comparison combination. When T3C counts from 0x0000, the PWM outputs high status which is
the PWM initial status. T3C is loaded new data from T3Y register to decide PWM cycle and

Copyright © 2017, SONiX Technology Co., Ltd. Timer3
Datasheet Rev. 1.0 50



N N o WY
& hll SN8F5701 Series

WWWw.sonix.com.tw

resolution. T3C keeps counting, and the system compares T3C and PWnD. When T3C=PWnD, the
PWM output status exchanges to low and T3C keeps counting. When T3 timer overflow occurs
(T3Y-1 to 0x0000), and one cycle of PWM signal finishes. T3C is reloaded from 0x0000
automatically, and PWM output status exchanges to high for next cycle. PWnD decides the high
duty duration, and T3Y decides the resolution and cycle of PWM. PWnD can’t be larger than T3Y, or
the PWM signal is error. PWM clock source is fosc, T3RATE[2:0] bits: 000 = fosc/128, 001 = fosc/64,
010 =fosc/32, 011 = fosc/16, 100 = fosc/8, 101 = fosc/4, 110 = fosc/2, 111 = fosc/1.

Enable T3 . T3C overflows from T3Y-1 to T3Y.

T3C is 0x0000. T3C=PWnD. T3C is loaded from 0x0000.

PWM outputs high status. PWMn exchanges to low status. pwM exchanges to high status.
XSHH 000X

PWM Output

One complete cycle of PWM. Next cycle.

A
\ 4
A
\4

PWM Period = T3Y
PWM duty = (PWnD): (T3Y-PWnD)

oo [T LI

T3EN=0 T3EN=1 outputs PWM signal T3EN=0. The pin exchanges T3EN=1
to last GPIO mode (output low).

LILLIL] L]

T3EN=0 T3EN=1 outputs PWM signal T3EN=0. The pin exchanges h T3EN=1
to last GPIO mode (output high).

PWM Output |_| |_| |_| |_| |_| High impendence (floating) |_| |_| |_|

T3EN=0 T3EN=1 outputs PWM signal T3EN=0. The pin exchanges T3EN=1
to last GPIO mode (input).

13.2 Inverse and Frequency Mode

The PWM builds in inverse output function. The PWM has one inverse PWM signal as PWNVn =1.
When PWNVn= 1, the PWMn outputs the inverse PWM signal of PWM. When PWNVn = 0, the
PWMn outputs the non-inverse PWM signal of PWM. The inverse PWM output waveform is below

diagram.
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PWM Cycle=T3Y I
PWM Duty=PWnD

V.

A

‘l
»

PWM

PWMn
(PWNVn=1)

PWMn
(PWNVn=0)

The PWM has frequency mode to change PWM output frequency. The frequency mode is
controlled by PWOI[5:0]. When PWOn=1, PWMn pin outputs 1/2*frequency PWM signal. When
PWON=0, PWMn pin outputs 1*frequency PWM signal.

PWMn normal waveform

PWMn
(PWON=1)

PWMn
(PWON=0)
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13.3 PWM Registers

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T3M T3EN T3rate2 T3ratel T3rate0
PWNV PWNV5 PWNV4 = PWNV3 PWNV2 PWNV1 PWNVO
PWO PWO5 PWO4 PWO3 PWO2 PWO1 PWOO
PWCH PWCH5 PWCH4 PWCH3 PWCH2 PWCH1 PWCHO
T3CH T3C15 T3C14 T3C13 T3C12 T3C11 T3C10 T3C9 T3C8
T3CL T3C7 T3C6 T3C5 T3C4 T3C3 T3C2 T3C1 T3CO
T3YH T3Y15 T3Y14 T3Y13 T3Y12 T3Y11 T3Y10 T3Y9 T3Y8
T3YL T3Y7 T3Y6 T3Y5 T3Y4 T3Y3 T3Y2 T3Y1 T3Y0

PWODH PWOD15 PWOD14 PWOD13 PWOD12 PWOD11 PWOD10 PWODS PWODS8
PWODL PWOD7 PWOD6 PWOD5 PWOD4 PWOD3 PWOD2 PWOD1 PWODO
PW1DH PW1D15 PW1D14 PW1D13 PW1D12 PWI1D11 PW1D10 PWI1DS PW1D8
PW1DL @ PW1D7 PW1D6 PW1D5 PW1D4 PW1D3 PW1D2 PWI1D1 PW1DO
PW2DH PW2D15 PW2D14 PW2D13 PW2D12 PW2D11 PW2D10 PW2DS PW2D8
PW2DL @ PW2D7 PW2D6 PW2D5 PW2D4 PW2D3 PW2D2 PW2D1 PW2DO
PW3DH PW3D15 PW3D14 PW3D13 PW3D12 PW3D11 PW3D10 PW3D9 PW3D8
PW3DL PW3D7 PW3D6 PW3D5 PW3D4 PW3D3 PW3D2 PW3D1 PW3DO
PW4DH PWA4D15 PW4D14 PWA4D13 | PW4D12 PWA4D11 PW4D10 PW4DS PWA4D8
PW4DL @ PWA4D7 PW4D6 PW4D5 PW4D4 PW4D3  PW4D2 PWA4D1 PWA4DO
PW5DH PW5D15 PW5D14 PW5D13 PW5D12 PW5D11 PWS5D10 PW5D9  PW5D8
PW5DL = PW5D7 PW5D6 PW5D5 PW5D4 PW5D3 PW5D2 PW5D1 PWS5DO
IENO EAL -

IEN2 - - ET3
IRCON2 - - TF3
Copyright © 2017, SONiX Technology Co., Ltd. Timer3
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Series

T3 Registers (T3M: 0XA1)

Bit Field Type Initial  Description
7 T3EN R/W 0 T3 function
0: Disable
1: Enable*
6..4 T3RATE R/W 000 T3 timer clock source

000: fosc/ 128
001: fosc / 64
010 fosc / 32
011: fosc/ 16
100: fosc / 8
101: fosc/ 4
110: fosc/ 2
111:fosc/ 1
Else Reserved R 0

* When the period is setting 0x0000, after T3 is set enable bit, the T3 will stop and the period can’t update.

PWNV Register (0xBC)
Bit Field Type Initial  Description
7.6 Reserved R/W 0
5.0 PWNV[5:0] R/W 0 PWM5~PWMO pin output control
0: Non-inverse.
1: Inverse
PWO Register (0xBD)
Bit Field Type Initial  Description
7.6 Reserved R/W 0
5.0 PWOI[5:0] R/W 0 PWMS5~PWMO pin output control
0: 1*Frequency PWM signal.
1: 1/2 *Frequency PWM signal
Copyright © 2017, SONiX Technology Co., Ltd. Timer3
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Series

PWCH Register (OxBE)

Bit Field Type Initial  Description

7.6 Reserved R/W 0

5.0 PWCH[5:0] R/W 0 PWM5~PWMO shared-pin control
0: GPIO

1: PWM output (shared with P0.0~ P0.5)

T3CH/T3CL Registers (T3CH: 0XA3, T3CL: 0xA2)
Bit Field Type Initial  Description
7.0 T3CH/L R 0x00 16-bit Timer 3 counter.

T3YH/T3YL Registers (T3YH: OxAS5, T3YL: OxA4)
Bit Field Type Initial  Description
7.0 T3YH/L R/W 0x00 16-bit Timer 3 period control*.

* The period configuration must be setup completely before starting Timer 3 function.

PWnDH/PWnDL Registers (PWODH: 0xA7, PWODL: 0xA6 / PW1DH: OxAC, PW1DL: OxAB / PW2DH:
OXAE, PW2DL: OXAD / PW3DH: 0xB2, PW3DL: 0xB1 / PW4DH: 0xB4, PWA4DL: 0xB3 / PW5DH: 0xB6,
PW5DL: 0xB5)

Bit Field Type Initial  Description

7.0 PWnDH/L R/W  0x00  16-bit PWMn duty control

IENO Register (OxA8)

Bit Field Type Initial  Description

7 EAL R/W 0 Interrupts enable. Refer to Chapter Interrupt
Else Refer to other chapter(s)

IEN2 Register (0X9A)
Bit Field Type Initial  Description
1 ET3 R/W 0 T3 timer interrupt control bit.
0: Disable T3 interrupt function.
1: Enable T3 interrupt function.

Else Refer to other chapter(s)
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IRCON2 Register (OxBF)
Bit Field Type Initial  Description
1 TF3F R/W 0 T3 timer external reload interrupt request flag.
0: None T3 interrupt request
1: T3 interrupt request.
Else Refer to other chapter(s)
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13.4 Sample Code

The following sample code demonstrates how to perform PWM1 with interrupt.

#define
#define
#define
#define
#define
#define
#define
#define
#define
10 #define
11 #define
12 #define
13 #define
14 #define
15 #define
16 #define
17 #define
18 #define
19 #define

O©CoO~NOUPS_WNLER

21 void InitT3(void)

22 {

23 // T3_

PWMINnvO
PWMINv1
PWMINV2
PWMINv3
PWMInv4
PWMINV5
PWM2Frq0
PWM2Frql
PWM2Frq2
PWM2Frg3
PWM2Frqg4
PWM2Frq5
PWMOEN
PWM1En
PWM2En
PWM3EN
PWM4En
PWMSEN
T3En

Initial

24  T3YH = 0x80;
25 T3YL = 0x00;

29 // PWM1 channel

26  PWI1DH

27  PW1DL

28

30 PWCH =
31

32 // T3 enable, PWM1 output inverse,

0x40;
0x00;

PWM1EnN;

(1 << 0)
(1 << 1)
1 << 2)
1 << 3)
<< 4
(1 << 5)
(1 << 0)
(1 << 1)
1 << 2)
1 <<3)
1 << 4
(1 << 5)
(1 <<0)
1<<1
1 << 2)
(1 << 3)
(1 << 4)
(1 << 5)
@A <<7
enable

//PWMO output
//PWM1 output
//PWM2 output
//PWM3 output
//PWM4 output
//PWM5 output
//PWMO output
//PWM1 output
//PWM2 output
//PWM3 output
//PWM4 output
//PWM5 output
//Enable PWMO
//Enable PWM1
//Enable PWM2
//Enable PWM3
//Enable PWM4
//Enable PWM5

33 T3M = T3En | PWMInvl | 0x20;

35 // Enable T3 interrupt & clear T3F

36 1EN2 =

0x02;

37 IRCON2 = 0x00;

39 // Enable total

40 IENO |= 0x80;

42 PO = 0x00;
43  POM |= Ox01;

46 void T3Interrupt(void) interrupt ISRT3

47 { //73F clear by hardware

48 POO
49 }

= ~P0OO;

interrupt
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inverse
inverse
inverse
inverse
inverse
inverse
2*frequency
2*frequency
2*frequency
2*frequency
2*frequency
2*frequency

PWM
PWM
PWM
PWM
PWM
PWM

output function
output function
output function
output function
output function
output function
//Enable T3 function

clock = Fosc/32

//0xEB

Timer3
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14 ADC
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The analog to digital converter (ADC) is SAR structure with 6-input sources and up to 4096-step

resolution to transfer analog signal into 12-bits digital buffers. The ADC builds in 6-channel input

source to measure 10 different analog signal sources. The ADC resolution is 12-bit. The ADC has

four clock rates to decide ADC converting rate. The ADC reference high voltage includes 4 sources.
Four internal power source including VDD, 4V, 3V and 2V. The ADC builds in POCON register to set
pure analog input pin. After setup ADENB and ADS bits, the ADC starts to convert analog signal to

digital data. ADC can work in idle mode. After ADC operating, the system would be waked up from

green mode to normal mode if interrupt enable.

VHS[2:0]

Internal Reference

Voltage Source
(2v, 3V, 4V, vDD)

VHS[1:0] = (2V, 3V, 4V)

AINO
AIN1
AIN2
AIN3
AIN4
AIN5

Internal reference

CHS[3:0] ADCKS[1:0]
A 4
ADC High ADC Clock
Reference Voltage Counter
12
—> GCHS +> ADBJ[11:0]
— v R
—> ’\J N | Analog SAR ADC EOC
—> X Input ENGINE —> ADCF (interrupt flag)
—>
—>
ADC Low
Internal Vss Reference Voltage Trigger
source
ADENB ADS
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14.1  Configurations of Operation

These configurations must be setup completely before starting ADC converting. ADC is configured
using the following steps:

Choose and enable the start of conversion ADC input channel. (By CHS[3:0] bits and GCHS bit)
The GPIO mode of ADC input channel must be set as input mode. (By PnM register)

The internal pull-up resistor of ADC input channel must be disabled. (By PnUR register)

The configuration control bit of ADC input channel must be set. (By PnCON register)

Choose ADC high reference voltage. (By VREFH register)

Choose ADC Clock Rate. (By ADCKS[1:0] bits)

After setup ADENB bits, the ADC ready to convert analog signal to digital data.

N o u ks wbNe

14.1.1 Start to Conversion

When ADC IP is enabled by ADENB bit, it is necessary to make a ADC start-up by program. Only
ADS bit can start to convert analog signal. Conversions may be initiated by one of the following:

® Writing a 1 to the ADS bit of register ADM

After setup ADENB and ADS bits, the ADC starts to convert analog signal to digital data. The ADS bit
is reset to logic 0 when the conversion is complete. When the conversion is complete, the ADC
circuit will set EOC and ADCF bits to “1” and the digital data outputs in ADB and ADR registers. If
ADC interrupt function is enabled (EADC = 1), the ADC interrupt request occurs and executes
interrupt service routine when ADCF is “1” after ADC converting. ADCF will be cleared by hardware
before ISR is executed.

14.2  ADCinput channel

The ADC builds in 6-channel input source (AINO — AIN5) to measure 6 different analog signal
sources controlled by CHS[3:0] and GCHS bits. The AIN8 is internal 2V or 3V or 4V input channel.
There is no any input pin from outside. In this time ADC reference voltage must be internal VDD,
not internal 2V or 3V or 4V. AIN8 can be a good battery detector for battery system. To select
appropriate internal AVREFH level and compare value, a high performance and cheaper low

battery detector is built in the system.

Copyright © 2017, SONiX Technology Co., Ltd. ADC
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ADC input channel

CHSJ[3:0] Channel Pin name Remark
0000 AINO P0.0
0001 AIN1 PO.1
0010 AIN2 P0O.2
0011 AIN3 PO.3
0100 AIN4 P0.4
0101 AIN5 PO.5
1000 AIN8 | Internal 2V or 3V or 4V = Battery detector channel
1001 -1111 - - Reserved

14.2.1 Pin Configuration

ADC input channels are shared with Port0. ADC channel selection is through CHS[3:0] bit. Only one
pin of Port0 can be configured as ADC input in the same time. The pins of Port0 configured as ADC
input channel must be set input mode, disable internal pull-up and enable POCON first by program.
After selecting ADC input channel through CHS[3:0], set GCHS bit as “1” to enable ADC channel

function.

ADC input pins are shared with digital I/O pins. Connect an analog signal to COMS digital input pin,
especially, the analog signal level is about 1/2 VDD will cause extra current leakage. In the power
down mode, the above leakage current will be a big problem. Unfortunately, if users connect more
than one analog input signal to PortO will encounter above current leakage situation. Write “1”

into PNCON register will configure related pin as pure analog input pin to avoid current leakage.

Note that When ADC pin is general 1/O mode, the bit of POCON must be set to “0”, or the digital
I/0 signal would be isolated.

14.3 Reference Voltage

The ADC builds in four high reference voltage source controlled through VREFH register. There are
four internal voltage source (VDD, 4V, 3V, 2V). ADC reference high voltage is from internal voltage
source selected by VHS[2:0] bits. If VHS2 is “1”, ADC reference high voltage is VDD. If VHS[1:0] is
“10”, ADC reference high voltage is 4V. If VHS[1:0] is “01”, ADC reference high voltage is 3V. If
VHS[1:0] is “00”, ADC reference high voltage is 2V. The limitation of internal high reference voltage
application is VDD can’t below each of internal high voltage level, or the level is equal to VDD. If
AIN8 channel is selected as internal 2V or 3V or 4V input channel. There is no any input pin from
outside. In this time ADC reference high voltage must be internal VDD, not internal 2V/3V/4V.
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14.3.1 Signal Format

ADC sampling voltage range is limited by high/low reference voltage. The ADC low reference
voltage is Vss and not changeable. The ADC high reference voltage includes internal VDD/4V/3V/2V.
ADC reference voltage range limitation is “(ADC high reference voltage - low reference voltage)
2V”. ADC low reference voltage is Vss = OV. So ADC high reference voltage range is 2V to VDD. The
range is ADC external high reference voltage range.

® ADC Internal Low Reference Voltage = OV.

® ADC Internal High Reference Voltage = VDD/4V/3V/2V.

ADC sampled input signal voltage must be from ADC low reference voltage to ADC high reference.
If the ADC input signal voltage is over the range, the ADC converting result is error (full scale or

zero).

® ADC Low Reference Voltage < ADC Sampled Input Voltage < ADC High Reference Voltage

14.4 Converting Time

The ADC converting time is from ADS=1 (Start to ADC convert) to EOC=1 (End of ADC convert). The
converting time duration is depend on ADC clock rate. 12-bit ADC’s converting time is

1/ (ADC clock /4)*16 sec. ADC clock source is fosc and includes fosc/1, fosc/2, fosc/8 and fosc/16
controlled by ADCKS[1:0] bits.

The ADC converting time affects ADC performance. If input high rate analog signal, it is necessary
to select a high ADC converting rate. If the ADC converting time is slower than analog signal
variation rate, the ADC result would be error. So to select a correct ADC clock rate to decide a right
ADC converting rate is very important.

16
ADC clock rate/4

12 bits ADC conversion time =

ADC converting time

fosc = 16MHz fosc = 32MHz
ADC clock
ADCKS[1:0] o Converting o Converting
rate Converting time Converting time
rate rate
1/(16MHz/16/4)*16 1/(32MHz/16/4)*16 31.25kHz
00 fosc/16 / /16/4) 15.625kHz / /16/4)
= 64us = 32us
1/(16MHz/8/4)*16 1/(32MHz/8/4)*16 62.5kHz
01 fosc/8 / /8/4) 31.25kHz / /8/4)
= 32us = 16us
1/(16MHz/4)*16 1/(32MHz/4)*16 500kHz
10 fosc ! /4) 250kHz ! /4
=4us = 2us
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1/(16MHz/2/4)*16 1/(32MHz/2/4)*16 250kHz
11 fosc/2 / 8/ /4) 125kHz / 4/ /4)
= 8us =4us

14.5 Data Buffer

ADC data buffer is 12-bit length to store ADC converter result. The high byte is ADB register, and
the low-nibble is ADR[3:0] bits. The ADB register is only 8-bit register including bit 4 — bit 11 ADC
data. To combine ADB register and the low-nibble of ADR will get full 12-bit ADC data buffer. The

ADC data buffer is a read-only register and the initial status is unknown after system reset.

Table 14-1 The AIN input voltage vs. ADB output data

AIN n ADB11 ADB10 ADB9 ADB8 ADB7 ADB6 ADB5 ADB4 ADB3 ADB2 ADBl1 ADBO
0/4096*VREFH 0 0 0 0 0 0 0 0 0 0 0 0
1/4096*VREFH 0 0 0 0 0 0 0 0 0 0 0 1

4094/4096*VREFH 1 1 1 1 1 1 1 1 1 1 1 0
4095/4096*VREFH 1 1 1 1 1 1 1 1 1 1 1 1
Copyright © 2017, SONiX Technology Co., Ltd. ADC
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14.6 ADC Registers

Register Bit 7 Bit 6
ADM ADENB ADS
ADB ADB11 ADB10
ADR - GCHS

VREFH - -
POCON - -

IEN2 - -
IRCON2 - -

ADM Register (0xD2)

Bit Field Type
7 ADENB R/W
6 ADS R/W
5 EOC R/W
3..0 CHS[3:0] R/W

Bit 5
EOC

SN8F5701 Series

Bit 4 Bit 3 Bit 2 Bit 1 Bit O
- CHS3 CHS2 CHS1 CHSO

ADB9 ADB8 ADB7 ADB6 ADB5 ADB4
ADCKS1  ADCKSO ADB3 ADB2 ADB1 ADBO

- - VHS2 VHS1 VHSO

POCON5 POCON4 POCON3 POCON2 POCON1 POCONO

Initial
0

0x00

- - EADC
- ADCF

Description

ADC control bit. In stop mode, disable ADC to reduce
power consumption.

0: Disable

1: Enable

ADC conversion control

Write 1: Start ADC conversion (automatically cleared by
the end of conversion)

ADC status bit.

0: ADC progressing

1: End of conversion (automatically set by hardware;
manually cleared by firmware)

ADC input channel select bit.

0000: AINO, 0001: AIN1,

0010: AIN2, 0011: AIN3,

0100: AIN4, 0101: AINS5,

1000: AIN8*(1’, others: Reserved.

*(1) The AINS is internal 2V or 3V or 4V input channel. There is no any input pin from outside. In this time ADC

reference voltage must be internal VDD and External voltage, not internal 2V or 3V or 4V.
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ADB Register (0xD3)

Bit Field Type Initial  Description

7.0 ADB[11:4] R - ADC Result Bit [11:4]* in 12-bit ADC resolution mode.
* ADC data buffer is 12-bit length to store ADC converter result. The high byte is ADB register, and the low-nibble is
ADR([3:0] bits.

ADR Register (0xD4)
Bit Field Type Initial  Description
6 GCHS R/W 0 ADC global channel select bit.

0: Disable AIN channel.
1: Enable AIN channel.
5..4 ADCKS[1:0] R/W 00 ADC's clock source select bit.
00 = fosc/16, 01 = fosc/8, 10 = fosc/1, 11 = fosc/2
3..0 ADB[3:0] R - ADC Result Bit [3:0]* in 12-bit ADC resolution mode.
* ADC data buffer is 12-bit length to store ADC converter result. The high byte is ADB register, and the low-nibble is
ADR[3:0] bits.

VREFH Register (0xD5)

Bit Field Type Initial  Description

2..0 VHS[2:0] R/W 00 ADC internal reference high voltage selects bits. i
000: VREFH = 2.0V.
001: VREFH =3.0V.
010: VREFH =4.0V.
100: VREFH =VDD.
100: VREFH = VDD and AIN8 = 4.0V.
101: VREFH = VDD and AIN8 = 3.0V.
110: VREFH = VDD and AIN8 = 2.0V.

Others: Reserved.

1)

*(1) If AIN8 channel is selected as internal 2V or 3V or 4V input channel. There is no any input pin from outside. In this

time ADC reference high voltage must be internal VDD, not internal 2V/3V/4V.
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POCON Register (0x9E)

Bit Field Type Initial  Description

5..0 POCONI[5:0] R/W 0x00 PO configuration control bit".
0: PO can be analog input pin (ADC input pin) or digital
GPIO pin.
1: PO is pure analog input pin and can’t be a digital GPIO
pin.

Else Reserved R 0

* POCON [5:0] will configure related Port0 pin as pure analog input pin to avoid current leakage.

IEN2 Register (0x9A)
Bit Field Type Initial  Description
0 EADC R/W 0 ADC interrupt control bit.
0: Disable ADC interrupt function.
1: Enable ADC interrupt function.

Else Refer to other chapter(s)

IRCON2 Register (OxBF)
Bit Field Type Initial  Description
0 ADCF R/W 0 ADC interrupt request flag.
0 = None ADC interrupt request.
1 = ADC interrupt request.
Else Refer to other chapter(s)
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14.7 Sample Code

The following sample code demonstrates how to perform ADC to convert AIN5 with interrupt.

1 #define ADCAIN8_4V (2 << 0) //AIN8 = 4.0V
2 #define ADCAIN8_3V (1 << 0) //AIN8 = 3.0V
3 #define ADCAIN8_2V (0 << 0) //AIN8 = 2.0V
4 #define ADCInRefVDD (1 << 2) //internal reference from VDD
5 #define ADCSpeedDivl6 (0 << 4) //ADC clock = fosc/16
6 #define ADCSpeedDiv8 (1 << 4) //ADC clock = fosc/8
7 #define ADCSpeedDivl (2 << 4) //ADC clock = fosc/1
8 #define ADCSpeedDiv2 (3 << 4) //ADC clock = fosc/2
9 #define ADCChannelEn (1 << 6) //enable ADC channel
10 #define SelAIN5 (5 << 0) //select ADC channel 5
11 #define ADCStart (1 << 6) //start ADC conversion
12 #define ADCEn (1 << 7) //enable ADC
13 #define EADC (1 << 1) //enable ADC interrupt
14 #define ClearEOC OxDF;
15
16 unsigned int ADCBuffer; // data buffer
17
18 void ADCInit(void)
19 {
20 PO = 0x00;
21 POM = 0x10;
22
23 // set AIN5 pin®s mode at pure analog pin
24  POCON |= 0x20; //AIN5/P05

25 POM &= OxDF; //input mode

26 POUR &= OxDF; //disable pull-high

27

28 // configure ADC channel and enable ADC.
29 ADM = ADCEn | SelAIN5;

30

31 // enable channel and select conversion speed
32 ADR = ADCChannelEn | ADCSpeedDiv1l;

33

34 // configure reference voltage

35 VREFH = ADCInRefVDD;

36

37 // enable gobal interrupt
38 IENO |]= 0x80; //enable global interrupt
39

40 // enable ADC interrupt
41 IEN2 |= EADC;

42

43 // start ADC conversion
44  ADM  |= ADCStart;

45 3}

46

47 void ADCInterrupt(void) interrupt ISRAdc
48 {//ADCF clear by hardware

49 P04 = ~P04;

50

51 ADCBuffer = (ADB << 4) + (ADR & OxOF);
52 ADM &= ClearEOC;

ADM |= ADCStart;
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15 UART

The universal synchronous/asynchronous receiver/transmitter, or UART, provides an up to 1 MHz
flexible full-duplex transmission. It has four operate modes: one synchronous, and three
asynchronous. The synchronous mode transmits 8 bits data without start/stop bits, whereas the

other modes respectively support 8 and 9 bits data transmission with start/stop bits appended.

15.1 UART Mode 0: Synchronous 8-bit Receiver/Transmitter

In mode 0, the UART transmits/receives an 8-bit-length data without start and stop bits. It handles
the first bit of the bus as LSB (least significant bit), and its baud rate is fixed at fcpu/12. The
reception is started by setting RENO and clearing RIO bits, whereas the transmission is started by
writing data to SOBUF.

15.2 UART Mode 1: Asynchronous 8-bit Receiver/Transmitter

In mode 1, the UART operates typical format protocol which has a start bit, 8 data bits, and one
stop bit. Its baud rate is controlled by SORELH/SORELL registers, or Timer 1 overflow period
depending on BD register.

A Transmission is started by writing SOBUF register. The first bit of transmission is a start bit (always
0), then data from SOBUF proceed (LSB first). After which a stop bit (always 1) is transmitted, and
TIO bit is automatically set as a notification/interrupt.

The UART synchronizes with the start bit from master if the reception is enabled (RENO = 1). The
first data bit would be seen as LSB (least significant bit), and SOBUF would be updated after the

completion of a reception.

BEOO0000000N

15.3 UART Mode 2/3: Asynchronous 9-bit Receiver/Transmitter

Both mode 2 and 3 have a start bit, 9 data bits, and one stop bit. The mode 2 has only two baud
rate selections, fcpu/32 and fcpu/64, but the mode 3 can control its baud rate by SORELH/SORELL

registers or Timer 1 overflow period.

The 9™ data bit (after the MSB of SOBUF register proceed) is writable in TB80 register for its
transmission, and readable in RB80 for a reception. By always setting TB80 register, it is an
alternative method to transmit two stop bits with 8 data bits. Another common application of ot
bit is parity check.

Furthermore, the 9™ bit can also be seen as identification for multiprocessor communication. If
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SM20 register is set, the receive interrupt is generated only when the 9™ received bit is high. To
utilize this feature to multiprocessor communication, on the other word, all slave processors set
SM20 to 1. The master processor transmits the slave’s address, with the 9™ bit set to 1, causing
reception interrupt in all of the slaves. The slave processors’ software compares the received byte
with their network address. If there is a match, the addressed slave clears its SM20 flag and the
rest of the message is transmitted from the master with the 9" bit set to 0. The other slaves keep
their SM20 to 1 so that they ignore the rest of the message sent by the master.

BEOOOOL000OOS

15.4 Baud Rate Control

The UART mode 0 has a fixed baud rate at fcpu/12, and the mode 2 has two baud rate selection
which is chosen by SMOD register: fcpu/32 (SMOD = 0) and fcpu/64 (SMOD = 1).

The baud rate of UART mode 1 and mode 3 is generated by either SORELH/SORELL registers (BD = 1)
or Timer 1 overflow period (BD = 0). The SMOD bit doubles the frequency from the generator.

If the SORELH/SORELL is selected (BD = 1) in mode 1 and 3, the baud rate is generated as following

equation.

fcpu

Baud Rate = 25MOD x b
aud Rate 64 x (1024 — SOREL) 7°

Table 15-1 Recommended Setting for Common UART Baud Rates (fcpu = 32 MHz)

Baud Rate SMOD SORELH SORELL Accuracy
4800 0 0x03 0x98 -0.16 %
9600 0 0x03 0xCC -0.16 %
19200 0 0x03 OxE6 -0.16 %
38400 0 0x03 OxF3 -0.16 %
56000 1 0x03 OxEE 0.79 %
57600 1 0x03 OxEF -2.12 %

115200 1 0x03 OxF7 3.55%
128000 1 0x03 OxF8 234 %
250000 1 0x03 OxFC 0%
500000 1 0x03 OxFE 0%
1000000 1 0x03 OxFF 0%

If the Timer 1 overflow period is selected (BD = 0) in mode 1 and 3, the baud rate is generated as

following equation. The Timer 1 must be in 8-bit auto-reload mode which can generate periodically
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overflow signals.

Baud Rate = 25MOD x

1

SN8F5701 Series

b
32 X Timer 1 period ps

Table 15-2 Recommended Setting T1 overflow period (T1 clock=32M) for Common UART Baud Rates (fcpu = 32 MHz)

Baud Rate SMOD
4800
9600
19200
38400
56000
57600
115200
128000

250000
500000
1000000 1

R R R R R R R R Rk O

Timer Period

6.510 us
6.510 us
3.255 us
1.628 us
1.116 us
1.085 us
0.543 us
0.488 us
0.250 us
0.125 us
0.063 us

TH1/TL1
0x30
0x30
0x98
0xCC
0xDC
0xDD
OxEF
OxFO
OxF8
OxFC
OxFE

Accuracy
0.16 %
0.16 %
0.16 %
0.16 %
-0.80 %
-0.80 %
2.08 %
-2.40 %

0%
0%
0%

When clock generator source is T1 overflow rate, the system clock Fcpu minimum setting value

follow Fcpu<= Timer Period Value.

15.5 Power Saving

The UART module has clock gating function for saving power. When RENO bit is 0, the UART
module internal clocks are halted to reduce power consumption. UART relevant register (SOCON,
SOCON2, SOBUF, SORELL, SORELH and SMOD bit) are unable to access.

Conversely, when RENO bit is 1, UART internal clocks are run, and registers can access. The RENO
bit must be set to 1, before the initial setting UART.

15.6 UART Registers

Register Bit 7 Bit 6 Bit 5

SOCON SMO SM1 SM20

SOCON2 BD - -
SOBUF  SOBUF7 @ SOBUF6  SOBUF5
PCON SMOD - -

SORELH - - -

SORELL =~ SOREL7 @ SOREL6 = SORELS
IENO EAL -

Copyright © 2017, SONiX Technology Co., Ltd.
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Bit 4
RENO
SOBUF4

SOREL4
ESO

Bit 3
TB80

SOBUF3
P2SEL
SOREL3
ET1

Bit 2
RB8O

SOBUF2
GFO
SOREL2
EX1

Bit 1
TIO
SOBUF1
STOP
SOREL9
SOREL1
ETO

Bit O
RIO
SOBUFO
IDLE
SOREL8
RORELO
EXO
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POOC - - PO50C P040C PO30C P020C
POM - - PO5M PO4M PO3M PO2M
PO - - PO5 P04 PO3 P02
SOCON Register (0x98)
Bit Field Type Initial  Description
7.6 SMJ0:1] R/W 00 UART mode selection
00: Mode 0
01: Mode 1
10: Mode 2
11: Mode 3
5 SM20 R/W 0 Multiprocessor communication (mode 2, 3)
0: Disable
1: Enable
4 RENO R/W 0 UART module (and reception function)
0: Disable for power saving*
1: Enable for UART operating
3 TBO R/W 0 The 9" bit transmission data (mode 2, 3)
2 RBO R/W 0 The 9" bit data from reception
1 TIO R/W 0 UART interrupt flag of transmission
0 RIO R/W 0 UART interrupt flag of reception

* When RENO bit is 0, UART relevant register are unable to access, and the module internal clocks are halted.

SOCON2 Register (0xD8)

Bit Field Type Initial

7 BD R/W 0

6..0 Reserved R 0x00
SOBUF Register (0x99)

Bit Field Type Initial

7..0 SOBUF R/W 0x00

Copyright © 2017, SONiX Technology Co., Ltd.
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Description

Baud rate generators selection (mode 1, 3)
0: Timer 1 overflow period

1: Controlled by SORELH, SORELL registers

Description
Action of writing data triggers UART communication (LSB
first). Reception data is available to read by the end of

packages.
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PCON Register (0x87)

Bit Field

7 SMOD

6..0
IENO Register (OxA8)
Bit Field

7 EAL

4 ESO

Else

POOC Register (OxE4)

Bit Field

3 PO30C
2 P020C
Else

Type
R/W

Type
R/W
R/W

Type
R/W

R/W

Initial

0

Initial
0
0

Initial
0

SN8F5701 Series

Description

UART baud rate control (UART mode 0, 2)
0: fcpu/64

1: fcpu/32

Refer to other chapter(s)

Description
Interrupts enable. Refer to Chapter Interrupt
Enable UART interrupt

Refer to other chapter(s)

Description

0: Switch P0.3 (UTX) to push-pull mode

1: Switch P0.3 (UTX) to open-drain mode

0: Switch P0.2 (URX) to input mode (required)

Refer to other chapter(s)

* Setting P0O20C as high causes URX cannot receive data.

POM Register (0xF9)

Bit Field
3 PO3M
2 PO2M
Else

Type
R/W

R/W

Initial
0

Description
1: Set P0.3 (UTX) as output mode (required)
0: Set P0.2 (URX) as input mode (required)

*

Refer to other chapter(s)

* The URX and UTX respectively require input and output mode selection to receive/transmit data appropriately.

Copyright © 2017, SONiX Technology Co., Ltd.
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PO Register (0x80)
Bit Field Type Initial
3 P03 R/'W 0
2 P02 R/W 0
Else

SN8F5701 Series

Description

1: Make P0.3 (UTX) can output UART data (required)
This bit is available to read at any time for monitoring
the bus statue.

Refer to other chapter(s)

* Setting PO3 initially high because UART block drive the shared pin low signal only.

Copyright © 2017, SONiX Technology Co., Ltd.
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15.7

Sample Code

SN8F5701 Series

The following sample code demonstrates how to perform UART mode 1 with interrupt.

O©CoO~NOUPS_WNLER

33
34
35
36
37
38
39
40

Copyright © 2017, SONiX Technology Co., Ltd.

#define
#define
#define
#define
#define
#define
#define

SYSUartSMO
SYSUartSM1
SYSUartSM2
SYSUartSM3
SYSUartREN
SYSUartSMOD
SYSUartESO

(
@
¢
G
@
@
@

void SYSUartlnit(void)

{

<<
<<
<<
<<
<<
<<
<<

6)
6)
6)
6)
4)
7)
4)

// set UTX, URX pins’ mode at here or at GPIO initialization

PO3 =
POM =

1
P

OM | Ox08 & ~0x04;

// configure UART mode between SMO and SM3, enable URX

SOCON

SYSUartSM1 | SYSUartREN;

// configure UART baud rate
SYSUartSMODE1 ;

PCON =
SOCON2
SORELH
SORELL

// enable UART
IENO |= SYSUartESO;

// send first UTX data
SOBUF = uartTxBuf;

}

void SYSUartinterrupt(void) interrupt ISRUart

{

0x03;
OXFE;

if (TI0 == 1) {
SOBUF = uartTxBuf;

SYSUartBD1;

DA

TIO = 0;

} else if (RIO ==
uartRxBuf = SOBUF;
RIO = O;

b

}

Datasheet Rev. 1.0
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16 In-System Program

SN8F5701 builds in an on-chip 4 KB program memory, aka IROM, which is equally divided to 128
pages (32 bytes per page). The in-system program is a procedure that enables a firmware to freely
modify every page’s data; in other word, it is the channel to store value(s) into the non-volatile

memory and/or live update firmware.

OxOFFF
Page 127
OxOFEO
OxOFDF
Page 126
0xOFCO
0x005F
Page 2
0x0040
0x003F
Page 1
0x0020
0x001F
Page O
0x0000

Program memory (IROM)

16.1 Page Program

Because each page of the program memory has 32 bytes in length, a page program procedure
requires 32 bytes IRAM as its data buffer.

These configurations must be setup completely before starting Page Program. ISP is configured

using the following steps:

1. Save program data into IRAM. The data continues for 32 bytes.

2. Set the start address of the content location to PERAM.

3. Set the start address of the anticipated update area to PEROM [15:5]. (By PEROMH/PRROML
registers)

4.  Write ‘OXx5A" into PECMD [7:0] to trigger ISP function.

As an example, assume the 126™ page of program memory (IROM, OxOFCO — OXOFDF) is the
anticipated update area; the content is already stored in IRAM address 0x60 — Ox7F. To perform the
in-system program, simply write starting IROM address 0XOFCO to EPROMH/EPROML registers, and
then specify buffer starting address 0x60 to EPRAM register. Subsequently, write ‘OXx5A’ into
PECMD [7:0] registers to duplicate the buffer’s data to 126" page of IROM.

In general, every page has the capability to be modified by in-system program procedure. However,

since the first and least pages (page 0 and 127) respectively stores reset vector and information for

Copyright © 2017, SONiX Technology Co., Ltd. In-System Program
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power-on controller, incorrectly perform page program (such as turn off power while programming)

may cause faulty power-on sequence / reset.

16.2 Byte Program

Byte program supports one byte memory program, one byte program procedure requires 1 byte
IRAM as its data buffer.

These configurations must be setup completely before starting Byte Program. ISP is configured

using the following steps:

1. Save program data into IRAM. The data only for 1 byte.

2. Set the start address of the content location to PERAM.

3. Set the start address of the anticipated update area to PEROM [15:0]. (By PEROMH/PRROML
registers)

4. Write ‘Ox1E’ into PECMD [7:0] to trigger ISP function.

As an example, assume the address OxOFC5 of IRPM is the anticipated update area; the content is
already stored in IRAM address 0x60. To perform the in-system byte program, simply write starting
IROM address OxOFC5 to EPROMH/EPROML registers, and then specify buffer starting address 0x60
to EPRAM register. Subsequently, write ‘Ox1E’ into PECMD [7:0] registers to duplicate the buffer’s
data to the address OxOFC5 of IROM.

16.3 In-system Program Register

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

PERAM PERAM7 = PERAM6  PERAM5 = PERAM4 = PERAM3 = PERAM2 PERAM1 PERAMO
PEROMH PEROM15 PEROM14 PEROM13 PEROM12 PEROM11 PEROM10 PEROMS & PEROMS
PEROML = PEROM7 @ PEROM6 = PEROM5 PEROM4 = PEROM3 = PEROM2 PEROM1 | PEROMO
PECMD PECMD7 @ PECMD6 @ PECMD5  PECMD4  PECMD3  PECMD2 PECMD1 PECMDO

PERAM Register (0x97)
Bit Field Type Initial  Description
7.0 PERAM[7:0] R/W 0x00  The first address of data buffer (IRAM)

PEROMH Register (0x96)
Bit Field Type Initial  Description
7.0 PEROM[15:8] R/W  0x00  The first address (15— 8" bit) of program page (IROM)

Copyright © 2017, SONiX Technology Co., Ltd. In-System Program
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PEROML Register (0x95)
Bit Field Type Initial  Description
7.0 PEROM[7:0] R/W 000  The first address (7" — 0™) of program page (IROM)

PECMD Register (0x94)

Bit Field Type Initial  Description

7.0 PECMD[7:0] W 0x0 Ox5A.: Start page program procedure
Ox1E: Start byte program procedure
Else values: Reseruesl*m

*(1) Not permitted to write any other to PECMD register.

Copyright © 2017, SONiX Technology Co., Ltd. In-System Program
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16.4 Sample Code
unsigned cahr idata dataBuffer[32] _at_ OxEO; // IRAM OxXEO to OxFF
void SYSlspSetDataBuffer(unsigned char address, unsigned char data)

1
2
3
4 {

5 dataBuffer[address & Ox1F] = data;
6

7

8

9

}
void SYSIspStart(unsigned int pageAddress)
{
10 ISP(pageAddress, OxEQ); //Page program
11 3}
13
14 void SYSBytelspStart(unsigned int byteAddress)
15 {
16 BISP(byteAddress, OxEQ); //Byte program
17 %
Copyright © 2017, SONiX Technology Co., Ltd. In-System Program
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17 Clock Fine-Tuning

SN8F5701 builds in clock fine-tuning function that is a procedure to fine-tune system clock
frequency by firmware. The function is enabled by code option (CK_Fine_Tuning). When
CK_Fine_Tuning = 0, the clock fine-tuning function is disabled. When CK_Fine_Tuning = 1, the clock
fine-tuning function is enabled. After system power-on, the 10-bit initial clock trim value will be
loaded to FRQ[9:0] buffer by hardware. The trim value corresponds to IHRC 32MHz. Change the

trim value of FRQ[9:0] to modify internal clock frequency.

17.1 Clock Trim Section

Clock fine-tuning consists of 8 trim sections as Table 17-1. Each section includes 128 trim steps and
each step is about (32MHz *0.1%) in the same section. The larger the Trim value, the faster the

frequency.

Table 177-1 Clock Trim Section
Section Trim Value Frequency
1 O000H ~ 07FH Low
080H ~ OFFH
100H ~ 17FH
180H ~ 1FFH
200H ~ 27FH
280H ~ 2FFH
300H ~ 37FH
8 380H ~ 3FFH High
Each adjacent section has a frequency gap as below. Thus the frequency in trim value =127 will

N o o A WN

faster than trim value =128.

z Section 2
c
Q
=
[=2
2
L
Section 1
0 64 128 192 256
Trim Value
Copyright © 2017, SONiX Technology Co., Ltd. Clock Fine-Tuning
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17.2  Clock Fine-Tuning Procedure

Theses configurations must be setup completely before starting clock fine-tuning. The steps as the

following:

Select code option CK_Fine_Tuning = 1 to enable clock fine-tuning function.

2. Asthe Max. IROM fetching cycle is 8MHz, it is recommended to set PWSC[2:0]=7 at first to
avoid system error.

3. Read 10-bit 32MHz trim value from FRQ[9:0]

4. Check the fine-tuning range from the Table17-1.

5.  Write the new clock trim value to FRQ[9:0].

6. Write ‘Ox3C’ into FRQCMD [7:0] to trigger clock fine-tuning function.

17.3  Clock Fine-Tuning Register

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
FRQH FRQ9Y FRQS8
FRQL FRQ7 FRQ6 FRQ5 FRQ4 FRQ3 FRQ2 FRQ1 FRQO

FRQCMD FRQCMD7 FRQCMD6 FRQCMD5 FRQCMD4 FRQCMD3 @ FRQCMD2 FRQCMD1 FRQCMDO

FRQ Register (FRQH:0xF3, FRQL:0xF2)

Bit Field Type Initial  Description
9..0 FRQJ9:0] R/W 0x00  The system clock calibration value
FRQCMD Register (0xF4)
Bit Field Type Initial  Description
7.0 FRQCMD[7:0] W 0x00  O0x3C: Start clock fine-tuning procedure
Else-values:Reserved

*(1) Not permitted to write any other to FRQCMD register.

Copyright © 2017, SONiX Technology Co., Ltd. Clock Fine-Tuning
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17.4 Sample Code

The following sample code demonstrates how to perform clock fine-tuning.

1 FRQH = 0x01;
2 FRQL = 0x59; // Set FRQ[9:0]= 0x159
3 FRQCMD = 0x3C; // Apply CLKSEL’s setting
Copyright © 2017, SONiX Technology Co., Ltd. Clock Fine-Tuning
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18 Electrical Characteristics

18.1 Absolute Maximum Ratings

Voltage applied at VDD 10 VSS ....uveeiiiiiiicirreeeee ettt eeeerirrreee s e e e seseasrreeeseeeessennes -0.3Vto 6.0V
Voltage applied at any PiN 1O VSS......oo et - 0.3V to VDD+0.3V
Operating ambient tEMPEratUIE........ooccivieeiiee e e e e e e e aaarees -40°Cto 85°C
Storage ambient TEMPEIAtUIE ........coovieiiirieieee ettt e e e e e e sabareeeeeeeeesennnes -40°Cto 125°C
TS ot oY o I =T 0 o Y=Y | (| Y -40°Cto 125°C

18.2 System Operation Characteristics

Parameter Test Condition Min TYP MAX UNIT
VDD Operating voltage fcpu = 1IMHz 1.8 5.5 Vv
Vor RAM data retention Voltage 1.5 \Y
Vpor VDD rising rate” 0.05 V/ms
VDD = 3V, fcpu = 1MHz 2.25 mA
VDD =5V, fcpu = 1MHz 2.30 mA
VDD = 3V, fcpu = 4MHz 2.60 mA
lop1  Normal mode supply current VDD =5V, fepu = AMH:z 265 mA
VDD = 3V, fcpu = 8MHz 3.10 mA
VDD =5V, fcpu = 8MHz 3.15 mA
VDD = 3V, fcpu = 32MHz 4.10 mA
VDD =5V, fcpu = 32MHz 4.15 mA
VDD =3V 3.0 HA
lop2  STOP mode supply current
VDD =5V 35 HA
lons IDLE mode supply current VDD =3V, 32MHz IHRC 0.55 mA
(fcpu = 1MHz) VDD =5V, 32MHz IHRC 0.60 mA

VDD = 1.8V to 5.5V, 25°C 31.84 32 32.16 MHz
VDD =1.8Vto 5.5V,

. 31.68 31.99 MHz
Fiire  Internal high clock generator  25°C to 85°C
VDD =1.8Vto 5.5V,
32.31 32.64 MHz
-40°C to 25°C
Fire Internal low clock generator VDD =5V, 25°C 12 16 24 kHz
25°C 1.7 1.8 1.9 \
Vg LVD18 detect VOItage
-40°C to 85°C 1.6 1.8 2.0 \Y

* Parameter(s) with star mark are non-verified design reference. Ambient temperature is 25°C.

Copyright © 2017, SONiX Technology Co., Ltd. Electrical Characteristics
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18.3 GPIO Characteristics

Parameter Test Condition
Viiu  Low-level input voltage (P0O)
Viu1  High-level input voltage (P0O)
Vi,  Low-level input voltage (PO1- PO5)
Vo  High-level input voltage (PO1- PO5)
liekg  1/O port input leakage current  V,y = VDD

VDD =3V
Rup Pull-up resister
VDD =5V
lon I/O output source current VDD =5V, Vg = VDD-0.5V

loL I/0 sink current VDD =5V, Vg = V§5+0.5V

* Ambient temperature is 25°C.

Copyright © 2017, SONiX Technology Co., Ltd.
Datasheet Rev. 1.0

SN8F5701 Series

MIN
VSS
0.5vDD
VSS
0.7vDD

100
50
12
15

TYP

200
100
16
20

MAX UNIT

0.1vDD V
VDD Vv
0.3vDD V
VDD Vv

2 MA
300 kQ
150 kQ

mA

mA
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18.4

VADC
VAIN

V RerH

VIREF

IAD

f ADCLK

ADC Characteristics

Parameter
Operating voltage
AIN channels input voltage

AVREFH pin input voltage

Internal VDD reference voltage

Internal 4V reference voltage
Internal 3V reference voltage
Internal 2V reference voltage

ADC current consumption

ADC clock

f apsmp ADC sampling rate

t ADEN

DNL

INL

NMC

ADC function enable period

Differential nonlinearity*

Integral Nonlinearity*

No missing code

Voreser Input offset voltage

Test Condition

VDD =5V

VDD =5V

VDD =5V

VDD =5V

VDD =5V

VDD =5V

VDD =3V

VDD =5V

VDD =5V

VDD =5V

VDD =5V

f apsmp = 62.5kHz
f apsmp = 250kHz
f apsmp = 500kHz
f apsmp = 62.5kHz
f apsmp = 250kHz
f apsmp = 500kHz
f apsmp = 62.5kHz
f apsmp = 250kHz
f apsmp = 500kHz
Non-trimmed

Trimmed

* Parameters with star mark: VDD = 3V, Vggry = 3V, 25°C.

18.5

Vd
Ten

Iwrt

Twrt

Flash Memory Characteristics
Parameter Test Condition
Supply voltage
Endurance time 25°C
Write current 25°C

Write time

Write 1 page=32 bytes, 25°C

* Parameters with star mark are non-verified design reference.

Copyright © 2017, SONiX Technology Co., Ltd.
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MIN TYP MAX UNIT
2.0 5.5 \Y
0 VRerH \Y
vDD V
VDD \Y
3.92 4 4.08 Vv
2.94 3 3.06 Vv
1.96 2 2.04 Vv
0.45 mA
0.50 mA
32 MHz
500 kHz
100 Ms
+1 LSB
+1 LSB
+8 LSB
+2 LSB
+2.5 LSB
+8 LSB
10 11 12 Bit
11 Bit
Bit
-10 0 10 mV
-2 2 mV
MIN TYP MAX UNIT
1.8 5.5 Vv
*100K cycle
3 4 mA
6 8 ms
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19 Instruction Set

SN8F5701 Series

This chapter categorizes the SN8F5701 microcontroller’s comprehensive assembly instructions. It

includes five categories—arithmetic operation, logic operation, data transfer operation, Boolean

manipulation, and program branch—which are fully compatible with standard 8051.

Symbol description
Symbol

Rn

direct

@R

#data

#datal6

bit

addril6e

addril

rel

Copyright © 2017, SONiX Technology Co., Ltd.
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Description

Working register RO - R7

One of 128 internal RAM locations or any Special Function Register
Indirect internal or external RAM location addressed by register RO or R1
8-bit constant (immediate operand)

16-bit constant (immediate operand)

One of 128 software flags located in internal RAM, or any flag of
bit-addressable Special Function Registers

Destination address for LCALL or LIMP, can be anywhere within the 64-Kbyte
page of program memory address space

Destination address for ACALL or AJMP, within the same 2-Kbyte page of
program memory as the first byte of the following instruction

SIMP and all conditional jumps include an 8-bit offset byte. Its range is
+127/-128 bytes relative to the first byte of the following instruction

Accumulator

Instruction Set
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Arithmetic operations
Mnemonic Description
ADD A, Rn Add register to accumulator
ADD A, direct Add directly addressed data to accumulator
ADD A, @Ri Add indirectly addressed data to accumulator
ADD A, #data Add immediate data to accumulator
ADDC A, Rn Add register to accumulator with carry
ADDC A, direct Add directly addressed data to accumulator with carry
ADDC A, (@Ri Add indirectly addressed data to accumulator with carry
ADDC A, #data Add immediate data to accumulator with carry
SUBB A, Rn Subtract register from accumulator with borrow
SUBB A, direct Subtract directly addressed data from accumulator with borrow
SUBB A, @RI Subtract indirectly addressed data from accumulator with borrow
SUBB A, #data Subtract immediate data from accumulator with borrow
INC A Increment accumulator
INC Rn Increment register
INC direct Increment directly addressed location
INC @Ri Increment indirectly addressed location
INC DPTR Increment data pointer
DEC A Decrement accumulator
DEC Rn Decrement register
DEC direct Decrement directly addressed location
DEC @R Decrement indirectly addressed location
MUL AB Multiply A and B
DIV Divide A by B
DA A Decimally adjust accumulator
Logic operations
Mnemonic Description
ANL A, Rn AND register to accumulator
ANL A, direct AND directly addressed data to accumulator
ANL A, Q@RI AND indirectly addressed data to accumulator
ANL A, #data AND immediate data to accumulator
ANL direct, A AND accumulator to directly addressed location
ANL direct, #data AND immediate data to directly addressed location
ORL A, Rn OR register to accumulator
Copyright © 2017, SONiX Technology Co., Ltd. Instruction Set
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ORL
ORL
ORL
ORL
ORL
XRL
XRL
XRL
XRL
XRL
XRL
CLR
CPL

A, direct

A, @RI

A, #data
direct, A
direct, #data
A, Rn

A, direct

A, @RI

A, #data
direct, A
direct, #data
A

A

RL A

RLC

A

RR A

RRC

A

SWAP A

Data transfer operations

Mnemonic

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

A, Rn

A, direct
A, @RI

A, #data
Rn, A

Rn,
Rn, #data
direct, A
direct, Rn
directl, direct2
direct, Q@RI
direct, #data
@RI, A

@Ri1, direct

@R1, #data

direct

SN8F5701

OR directly addressed data to accumulator

OR indirectly addressed data to accumulator

OR immediate data to accumulator

OR accumulator to directly addressed location
OR immediate data to directly addressed location
Exclusive OR (XOR) register to accumulator

XOR directly addressed data to accumulator

XOR indirectly addressed data to accumulator
XOR immediate data to accumulator

XOR accumulator to directly addressed location
XOR immediate data to directly addressed location
Clear accumulator

Complement accumulator

Rotate accumulator left

Rotate accumulator left through carry

Rotate accumulator right

Rotate accumulator right through carry

Swap nibbles within the accumulator

Description

Move register to accumulator

Move directly addressed data to accumulator

Move indirectly addressed data to accumulator

Move immediate data to accumulator

Move accumulator to register

Move directly addressed data to register

Move immediate data to register

Move accumulator to direct

Move register to direct

Move directly addressed data to directly addressed location
Move indirectly addressed data to directly addressed location
Move immediate data to directly addressed location

Move accumulator to indirectly addressed location

Move directly addressed data to indirectly addressed location

Move immediate data to in directly addressed location

Copyright © 2017, SONiX Technology Co., Ltd.
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MOV DPTR, #datal6
MOVC A, @A+DPTR
MOVC A, @A+PC
MOVX A, @RI
MOVX A, @DPTR
MOVX @Ri, A
MOVX @DPTR, A
PUSH direct

POP direct

XCH A, Rn

XCH A, direct
XCH A, @RI

XCHD A, @Ri#

Boolean manipulation
Mnemonic

CLR C

CLR bit

SETB C

SETB bit

CPL C
CPL bit
ANL C,
ANL C
ORL C
ORL C,
MOV C
MOV b

SN8F5701

Load data pointer with a 16-bit immediate

Load accumulator with a code byte relative to DPTR
Load accumulator with a code byte relative to PC
Move external RAM (8-bit address) to accumulator
Move external RAM (16-bit address) to accumulator
Move accumulator to external RAM (8-bit address)
Move accumulator to external RAM (16-bit address)
Push directly addressed data onto stack

Pop directly addressed location from stack
Exchange register with accumulator

Exchange directly addressed location with accumulator
Exchange indirect RAM with accumulator

Exchange low-order nibbles of indirect and accumulator

Description

Clear carry flag

Clear directly addressed bit

Set carry flag

Set directly addressed bit

Complement carry flag

Complement directly addressed bit

AND directly addressed bit to carry flag

AND complement of directly addressed bit to carry
OR directly addressed bit to carry flag

OR complement of directly addressed bit to carry
Move directly addressed bit to carry flag

Move carry flag to directly addressed bit

Copyright © 2017, SONiX Technology Co., Ltd.
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Program branches
Mnemonic
ACALL addrll
LCALL addr16
RET

RETI

AJMP addril
LIMP addrl6

SIMP rel

JMP @A+DPTR

JZ rel

INZ rel

JC rel

JNC rel

JB bit, rel

JNB bit, rel
JBC bit, rel
CINE A, direct,
CINE A, #data,
CINE Rn, #data,

CINE @RI, #data,
DJINZ Rn,
DJINZ direct,
NOP

rel
rel

rel
rel
rel

SN8F5701

Description

Absolute subroutine call

Long subroutine call

Return from subroutine

Return from interrupt

Absolute jump

Long jump

Short jump (relative address)

Jump indirect relative to the DPTR
Jump if accumulator is zero

Jump if accumulator is not zero
Jump if carry flag is set

Jump if carry flag is not set

Jump if directly addressed bit is set
Jump if directly addressed bit is not set

Jump if directly addressed bit is set and clear bit

Series

Compare directly addressed data to accumulator and jump if not equal

Compare immediate data to accumulator and jump if not equal
Compare immediate data to register and jump if not equal
Compare immediate to indirect and jump if not equal
Decrement register and jump if not zero

Decrement directly addressed location and jump if not zero

No operation for one cycle

Copyright © 2017, SONiX Technology Co., Ltd.
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20 Debug Interface

The debug interface, aka SWAT, shares one pin with GPIO P0.4 which can update full range of the
on-chip program memory (IROM), and cooperate with development environment. The shared pin
is automatically reserved for debug interface if a SN-Link is connected before microcontroller’s
power-on, whereas the pin remains other function(s) if it does not detect any handshake signal

during microcontroller’s power-on sequence.

20.1 Minimum Requirement

The following items are essential to build up an appropriate development environment. The
compatibility is verified on listed versions, and is expected to execute perfectly on later version.
SN-Link related information is available to download on SONiX website (www.sonix.com.tw);

Keil C51 is downloadable on www.keil.com/c51.

- SN-Link Adapter Il with updated firmware version 3.2.5

- SN-Link Driver for Keil C51 version 1.00.35

- Keil C51 version 9.50a and 9.54a

20.2  Debug Interface Hardware

The circuit below demonstrates the appropriate method to connect microcontroller’s SWAT pin
and SN-Link Adapter Il.

Before starting debug, microcontroller’s power (VDD) must be switched off. Connect the SWAT to
both 5™ and 7™ pins of SN-Link, and respectively link VDD and VSS to 8" pin and 1% pin. A
handshake procedure would be automatically started by turn on the microcontroller, and SN-Link’s
red LED (Run) indicates the success of connection (refer SN8F5000 Debug Tool Manual for further
detail).

0.1 uF
VDD 1 8 VSS
P00 > 7 ‘P05
P01 3 6 PO.4/SWAT
P02 4 5 P03
SN8F5701
VDD 7 8 )t
5B B
1 2
Debug Interface LE]
example circuit SN-Link header
Copyright © 2017, SONiX Technology Co., Ltd. Debug Interface
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21 ROM Programming Pin

SN8F5701 Series Flash ROM erase/program/verify support SN-LINK and MP5 Writer
® SN-LINK: Debug interface.
® MP5 Writer: For SN8F5701 series version.

21.1 MP5 Writer Transition Board Socket Pin Assignment
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JP7 (Mapping to 48-pin text tool): Writer JP5/JP6:
VDD |1 2]/ GND
DIP1 |1 48 | DIP48 oD |12 2]¢
DIP2 |2 47| DIP47 CLk]3 4/-
DIP3 |3 46 | DIP46 snetl3 5-
DIP4 |4 45 | DIP45 vl M M
DIP5 |5 44| DIP44 WAT|S 10-
DIP6 |6 43| DIP43 A 1 12)-
DIP7 |7 42| DIP42 13 14)-
DIP8 |8 41| DIP41 iE 16)-
DIP9 |9 40| DIP40 NEH 18-
DIP10 10 39| DIP39 . 2
DIP11711 38 DIP38 JP5 for Writer transition board
DIP12 |12 37| DIP37 196 for MCU <48 pin package
DIP13 |13 36| DIP36
DIP14 |14 35| DIP35
DIP15 |15 34| DIP34
DIP16 |16 33| DIP33
DIP17 |17 32| DIP32
DIP18 |18 31| DIP31
DIP19 19 30| DIP30
DIP20 |20 29| DIP29
DIP21 | 21 28 DIP28
DIP22 22 27| DIP27
DIP23 |23 26| DIP26
DIP24 |24 25| DIP25
Copyright © 2017, SONiX Technology Co., Ltd. ROM Programming Pin
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21.2 MP5 Writer Programming Pin Mapping

SN8F5701P/S/T (DIP8/SOP8/TSSOP8):

Writer Connector

JP5/JP6 Pin JP5/JP6 Pin

Number Name
1 VDD
2 GND
3 DFTCLK
5 SEL
7 SWAT
9 SWAT
11 DAH
13 DAL
20 PDB

SN8F57011D (SOT23-6L):

Writer Connector

JP5/JP6 Pin JP5/JP6 Pin

Number Name
1 VDD
2 GND
3 DFTCLK
5 SEL
7 SWAT
9 SWAT
11 DAH
13 DAL
20 PDB

Copyright © 2017, SONiX Technology Co., Ltd.
Datasheet Rev. 1.0

SN8F5701 Series

MCU and JP7 48-pin text tool pin assignment

MCU
Pin Number
1

U N & O OO0 W N

MCU
Pin Name
VDD
VSS
PO.0
PO.1
P0.4
P0.4
PO.2
PO.5
PO.3

IP7
Pin Number
21
28
22
23
26
26
24
27
25

MCU and JP7 48-pin text tool pin assignment

MCU
Pin Number
6

wWw d PR, WDNNDN

MCU
Pin Name
VDD
VSS
PO.0
PO.1
P0.4
PO.4
PO.2
PO.5
PO.3

JP7
Pin Number
27
23
22
23
22
22
24
27
24

ROM Programming Pin
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22 Ordering Information

SN8F5701 Series

A typical surface of SONiX microcontroller is printed with three columns: logo, device’s full name,

and date code.

SONIX Logo VSON:X

Full Name

SN8F 5701 PG

8-bit MCU  Device Series Package

Date Code 15 5 J AEB11

Year Mo. Date Internal Usage

O

22.1 Device Nomenclature

Full Name
S8F5701W
SN8F5701H
SN8F5701PG
SN8F5701SG
SN8F5701TG
SN8F57011DG

Packing Type

Wafer

Dice

PDIP, 8 pins, Green package

SOP, 8 pins, Green package
TSSOP, 8 pins, Green package
SOT23-6L, 6 pins, Green package

Copyright © 2017, SONiX Technology Co., Ltd.
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22.2 Date Code

The date code includes two parts: date of manufacture and production serial code. The first part is

public information which is encoded by following principles.

Year 15: 2015

16: 2016

17:2017

et cetera
Month 1: January

2: February

3: March

A: October

B: November

C: December

et cetera
Date 1:01

2:02

3:03

A: 10

B: 11

et cetera

Copyright © 2017, SONiX Technology Co., Ltd. Ordering Information
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23 Appendix: Reference Document

SN8F5701 Series

Sonix provides reference document for users to help them quickly familiar SN8F5000 family

(downloadable on cooperative website: www.sonix.com.tw).

Document Name
SN8F5000 Starter-Kit User Manual

SN8F5000 Family Instruction Set

SN8F5000 Family Instruction Mapping Table

SN8F5000 Packaging Information

SN8F5000 Debug Tool Manual

Copyright © 2017, SONiX Technology Co., Ltd.
Datasheet Rev. 1.0

Description

This documentation introduces SN8F5000
family all Starter-Kit, providing the user
selects an appropriate starter-kit for
development.

The document details the 8051 instruction
set, and a simple example illustrates
operation.

This document supplies the information
about mapping assembly instructions from
8-Bit Flash/ OTP Type to 8051 Flash Type.
This documentation introduces SN8F5000
family microcontrollers’ mechanical data,
such as height, width and pitch information.
This document teaches the user to install
software Keil C51, and helped create a new

project to be developed.

Appendix: Reference Document
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SN8F5701 Series

SN8F5701 Series

Datasheet

Corporate Headquarters
10F-1, No. 36, Taiyuan St.
Chupei City, Hsinchu, Taiwan
TEL: +886-3-5600888

FAX: +886-3-5600889

Taipei Sales Office

15F-2, No. 171, Songde Rd.
Taipei City, Taiwan

TEL: +886-2-27591980
FAX: +886-2-27598180
mkt@sonix.com.tw

sales@sonix.com.tw

8051-based Microcontroller

Hong Kong Sales Office

Unit 2603, No. 11, Wo Shing St.

Fo Tan, Hong Kong
TEL: +852-2723-8086
FAX: +852-2723-9179

hk@sonix.com.tw

Shenzhen Contact Office
High Tech Industrial Park,
Shenzhen, China

TEL: +86-755-2671-9666
FAX: +86-755-2671-9786
mkt@sonix.com.tw

sales@sonix.com.tw

USA Office

TEL: +1-714-3309877
TEL: +1-949-4686539
tlightbody@earthlink.net

Japan Office

2F, 4 Chome-8-27 Kudanminami
Chiyoda-ku, Tokyo, Japan

TEL: +81-3-6272-6070

FAX: +81-3-6272-6165

jpsales@sonix.com.tw

FAE Support via email
8-bit Microcontroller Products:
salfae@sonix.com.tw

All Products: fae@sonix.com.tw
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