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Flash 64KB, SRAM 6KB, ADC, LCD Driver
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Features

*  High performance Cortex-MO0+ core — 16-step contrast control
*  64KB/32KB code flash memory e 16-bit CRC generator

* 6KB SRAM — CRC-CCITT, CRC-16

LED Display Drive Capability

— Max. 120mA of sink current capability
for output of 8 pins(PDO to PD7)

Watchdog Timer

Ten general purpose timers

— Periodic, one-shot, PWM, capture

12-bit ADC, 50ksps

¢ SWD debug interface
e Supports USART (UART + SPI) ISP
e Seven types of package options

— LQFP80-1212, LQFP80-1414

— LQFP64-1010, LQFP64-1212

— LQFP64-1414, LQFP48-0707

— MQFP44-1010

— 14-channel inputs

e External communication ports * Commercial grade (-40°C to +85°C)

— 4xUSART(UART + SPI) * Industrial grade (-40°C to +105°C)
— 3xI2C . .
— 2%UART Applications

*  Clock monitoring function for system clock e  Smart door lock

e LCD driver for up to 8x39 segments *  Aircleaner

— Duty selectable, resistor bias *  General purpose

Product Selection Table

Table 1. Device Summary

Part Number | Flash SRAM USART UART 12C TIMER ADC /10 Package

A31G123ML 64KB 6KB 4 2 3 10 14 ch 77 80LQFP-1212
A31G123MM* | 64KB 6KB 4 2 3 10 14 ch 77 80LQFP-1414
A31G123RL* | 64KB 6KB 3 2 3 10 14 ch 61 64LQFP-1010
A31G123RM* | 64KB 6KB 3 2 3 10 14 ch 61 64LQFP-1212
A31G123RN* | 64KB 6KB 3 2 3 10 14 ch 61 64LQFP-1414
A31G123CL* | 64KB 6KB 2 2 2 10 11 ch 45 48LQFP-0707
A31G123SQ* | 64KB 6KB 2 2 2 10 9 ch 41 44MQFP-1010
A31G122ML* | 32KB 6KB 4 2 3 10 14 ch 77 80LQFP-1212
A31G122MM* | 32KB 6KB 4 2 3 10 14 ch 77 80LQFP-1414
A31G122RL* | 32KB 6KB 3 2 3 10 14 ch 61 64LQFP-1010
A31G122RM* | 32KB 6KB 3 2 3 10 14 ch 61 64LQFP-1212

* For available options or further information on the devices with “*” marks, please contact the ABOV Sales Office.

Global Top Smart MCU Innovator, ABOV Semiconductor
www.abovsemi.com
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1. Description A31G12x Datasheet

1 Description

The A31G12x series is a microcontroller based on ARM Cortex-MO0+ core with a flash memory of up
to 64KB, and an SRAM of 6KB. Operation voltage of the device is 1.8V to 5.5V. It provides a highly
flexible and cost effective solution for many embedded control applications.

The A31G12x series has 16-bit timers, 32-bit timers, a 16-bit timer with 6-channel PWM, 12-bit ADC,
CRC generator, UART, USART, 12C, LCD driver/controller, etc. The A31G12x series also has a POR,
LVR, LVI, and an internal RC oscillator. The A31G12x series support sleep and deep sleep modes to
reduce power consumption.
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A31G12x Datasheet

1.1 Device overview

1. Description

Table 2. A31G12x series features and peripheral counts

Device

Peripheral

A31G12x

CPU

Cortex-MO+

Flash ROM (Kbytes)

64

SRAM (bytes)

6KB

LED Display Drive Capability

Max. 120mA of sink current capability for output of 8 pins
(PDOQ to PD7)

I/O 77 programmable
Timers Watchdog timer

Ten general purpose timers

— Periodic, one-shot, PWM, capture mode

LCD driver * 39 segments and 8 commons

* Duty selectable, resistor bias

» 16-step contrast control
ADC 14-channel input, 12-bit ADC with 50ksps

CRC generator

16-bit CRC generator, CRC-16, CRC-CCITT

External communication ports

« 4 USARTs (UART + SPI)
.« 312C
* 2 UART

System fail-safe function

Clock monitoring

Debug interface

SWD debug interface

Packages

* LQFP 80-1212 (0.5mm pitch)
* LQFP 80-1414 (0.65mm pitch)
* LQFP 64-1010 (0.5mm pitch)
LQFP 64-1212 (0.65mm pitch)
LQFP 64-1414 (0.8mm pitch)
LQFP 48-0707 (0.5mm pitch)
MQFP 44-1010 (0.8mm pitch)

Operating temperature

e -40°C to +85°C (commercial grade)
e -40°C to +105°C (Industrial grade)
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1. Description

1.2

Block diagram

Figure 1 shows a block diagram of A31G12x series.

A31G12x Datasheet
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T21CAP —»  32-BitTimer2l k= —> SEG5 -~ SEG43
EC21 —p l1— ANO - AN13
K— 12-Bit A/D Converter
PWM30AA <— 1— AVREF
PWM30AB <{—
PWM30BA < | Hirc | | wpTRC |
PWM30BB <1 A A
PWM30CA <{—|  16-Bit Timer30 [ «f— XIN
PWM30CB <« > XOUT
T30CAP —1> K— Clock Control [e1— SXIN
EC30 —>| > SXOUT
BLNK —> > CLKO
Figure 1. A31G12x series Block Diagram
10
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A31G12x Datasheet 1. Description

1.3 Functional description
Main features of A31G12x series are summarized below:
1.3.1 ARM Cortex-M0+

Cortex-M0O+ processor has very low gate count characteristic and high energy efficiency. It is
developed for microcontrollers and deeply embedded applications that require an area-optimized and
low-power processor.

The core system timer (SYSTICK) provides a simple 24-bit timer, which can be used for a real time
operating system (RTOS). It can be used as a simple counter too.

The Cortex-MO0+ processor implements the ARMv6-M Thumb instruction set, including a number of
32-bit instructions that use Thumb-2 technology. Hardware single-cycle multiplication is available.
Integrated Nested Vectored Interrupt Controller (NVIC) provides deterministic interrupt handling, and
SWD debugging features offer the MCU emulation.

1.3.2 Nested vector-interrupt controller (NVIC)

External interrupt signals connect to the NVIC, and the NVIC prioritizes the interrupts. Software can
set the priority of each interrupt.

The NVIC embedded in the Cortex-M0O+ processor core is capable of processing low latency
interrupts and efficient processing of late arriving interrupts. All NVIC registers are accessible only
using word transfers.

1.3.3 64KB/32KB internal code flash memory

A31G12x series has built-in code flash memory of 64KB or 32KB. It supports self-programming
feature, and supports ISP and JTAG programming in boot or debug mode.

134 6KB internal SRAM
On-chip 6KB SRAM is used as a working memory space and as a program code area temporarily.
1.35 Boot logic

A boot logic supports flash programming. The boot logic will be activated when the external boot pin
was set to boot mode.

1.3.6 System Control Unit (SCU)

An SCU block manages internal power, clock, reset and operation mode. It also controls the analog
blocks (Oscillator Block, VDC and LVR).

1.3.7 24-bit Watchdog timer (WDT)

A Watchdog timer monitors the system. It generates internal reset or interrupt to notice abnormal
status of the system.

1.3.8 Multi-purpose 16-bit timer and 32-bit timer

Seven-channel 16-bit and two-channel 32-bit general-purpose timers support the functions introduced
below:

o Periodic timer mode
e Counter mode
J PWM mode

e  Capture mode

\BO\ 1
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1. Description A31G12x Datasheet

1.3.9 16-bit Timer with 6 Channel PWMs

The 16-bit timer has 6 channels of PWMs for 3-phase motor application. 16-bit up/down counter with
prescaler supports both triangular and sawtooth waveform.

The PWM has ability to generate internal ADC trigger signal to measure the signal on time.

Dead time insertion and emergency stop functionality make sure that the chip and the system are
under a safe condition.

1.3.10 USART (UART and SPI)

USART supports UART and SPI mode. The A31G12x series has 4 channel USART modules.
Boot mode uses this USART block to download flash program.

1.3.11 Inter-Integrated Circuit interface (12C)

A31G12x series has three channels of 12C block and supports up to 1MHz [2C communication.
Master and slave modes are available.

1.3.12 Universal Asynchronous Receiver/Transmitter (UART)

A31G12x series has two channels of UART block. For accurate baud rate control, a fractional baud-
rate generation feature is available.

1.3.13 General PORT 1/Os (GPIO)

12-bit PA port, 16-bit PB port, 13-bit PC port, 8-bit PD port, 16-bit PE port, and 12-bit PF port are
available and provide multiple functions.

e General I/O port

* External interrupt input port and on-chip input debounce filter

e Programmable pull-up, pull-down, and open-drain selection
1.3.14 12-bit Analog-to-Digital Converter (ADC)

An ADC can convert analog signal at a conversion rate of up to 50ksps. 14-channel analog MUX
provides various combinations of data from external analog signals.

1.3.15 LCD driver/controller

A LCD driver supports an internal resistor bias, 16-step contrast control, automatic bias control, and
various duties.

1.3.16 16-bit Cyclic Redundancy Check (CRC) generator
A31G12x series has two polynomials for the CRC generator: CRC-CCITT and CRC-16.

12 \BO\
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A31G12x Datasheet 2. Pinouts and pin descriptions

2 Pinouts and pin descriptions
In chapter 2, pinouts and pin descriptions of A31G12x series are introduced.
2.1 Pinouts
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PF8/EC13 [] 64 37 [ PD4/SEG8/SCK11
PF3/SXOUT [] 65 36 [ PD3/SEG9/RXD11/MISO11
PF2/SXIN [] 66 35 [1 PD2/SEG10/TXD11/MOSI11
nRESET [] 67 A31G123ML 34 [] PD1/SEG11/SDAO
—] 33 [] PDO/SEG12/SCLO
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Figure 2. LQFP-80 Pinouts
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34 ] PE6/COM6/SEG3/T100UT/T10CAP
33 ] PE7/COM7/SEG4/T110UT/T11CAP

43 [J PE9/RXD13/MISO13

40 [ PEO/COMO/PWM30AA

39 [ PE1/COM1/PWM30AB

38 [ PE2/COM2/PWM30BA

37 [] PE3/COMS3/SEG0/PWM30BB
36 [] PE4/COM4/SEG1/PWM30CA
35 [] PE5/COM5/SEG2/PWM30CB

42 ] PE10/SCK13

44 [] PES8/TXD13/MOSI13
41 ] PE11/SS13

45 ] PF7/T30CAP

48 [ PF4/CLKO
47 [ PF5/BLNK
46 ] PF6/EC30

PF3/SXOUT
PF2/SXIN
NRESET
PF1/XIN/(SDA1)
PFO/XOUT/(SCL1)
VSS

VDD

PAS/AN11
PA9/AN12
PAL0/AN13

49 32
50 31

ot A31G123RL %0

52 29

53 A31G122RL 28
54 (64LQFP-1010) 27

55

56 A31G123RM 25
> A31G122RM 24

58 23

PA11 59 (64LQFP-1212) 22
PAO/ANO/SDAL 60 A31G123RN 21

PAL/AN1/SCLL [ 61 20
PA2/AN2/EC12 [ 62 (64LQFP-1414) 19
PA3/AN3 [] 63
PA4/AN4 [] 64

PD7/SEG5/EC10
PD6/SEG6/EC11
PD5/SEG7/SS11
PDA4/SEG8/SCK11
PD3/SEG9/RXD11/MISO11
PD2/SEG10/TXD11/MOSI11
PD1/SEG11/SDAO
PDO/SEG12/SCLO
PCB8/SEG17

PC7/SEG18
PC6/SEG19/SCL2
PC5/SEG20/SDA2
PC4/SEG21
PC3/SEG22/EC21
PC2/SEG23/EC20
PC1/SEG24/T210UT/T21CAP

Aoaonnanonann

Uuduoirobuibotot

R
~N

2

PA6/SEG43/AN6 [
PA7/ISEG42/AN7/AVREF [ 3

PBO/SEG41/AN8/TXD10/MOSI10 [ 4
PB7/SEG34/RXD1 [ 11

PB8/SEG33/EC16 [ 12
PB9/SEG32/EC15 [ 13

PB10/SEG31/T160UT/T16CAP [ 14

PB6/SEG35/TXD1 ] 10
PB11/SEG30/T150UT/T15CAP [ 15
PCO/SEG25/T200UT/T20CAP [ 16

PA5/AN5/T120UT/T12CAP [ 1
PB1/SEG40/AN9/RXD10/MISO10 [ 5
PB2/SEG39/AN10/SCK10 ] 6
PB3/SEG38/SS10/BOOT [ 7
PB4/SEG37/TXDO/SWCLK ] 8
PB5/SEG36/RXDO/SWDIO [—] 9

NOTE: The PB12-PB15, PC9-PC12, PE12-PE15 and PF8-PF11 pins should be selected as a push-pull
output or an input with pull-up or pull-down resistor by software control when the 64-pin package is
used.

Figure 3. LQFP-64 Pinouts
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2. Pinouts and pin descriptions

PF3/SXOUT
PF2/SXIN
NRESET
PF1/XIN/(SDAL)
PFO/XOUT/(SCL1)
VSS

VDD
PAO/ANO/SDA1
PA1/AN1/SCL1
PA2/AN2/EC12
PA3/AN3
PA4/AN4

NOTE: The PA8-PA11, PB8-PB15, PC5-PC12, PE8-PE15 and PF8-PF11 pins should be selected as a push-
pull output or an input with pull-up or pull-down resistor by software control when the 48-pin package

is used.
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©

2

o o
< <
o O
o -
m <o
BESLEE
22233

m
$25=ss=s283
e 88 aaakEkE
gggoFcva
OO0 000
2 2 2 W WWo W
23229090990
O 4 N M < 1 © I~
¥89=ss==z23zz3232:3
0353 0 OO0 0000 O0O0
QO WE©QQOOOOOOQ
I PO NOAN®MITI B O R
O L L0 WWWwdowowww.w
fAoaAaoaooaoaqcaoaQaoao
O O < MO NN 4 O O 0 N~ O W
MmO MO MO MO O O MO N N N N N

24
23
22
21
20
19
18
17
16
15
14
13
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PA6/SEG43/AN6 [
PA7/SEG42/AN7/AVREF [ 3

PBO/SEG41/AN8/TXD10/MOSI10 [ 4
PB7/SEG34/RXD1 [ 11

PB6/SEG35/TXD1 [ 10
PCO/SEG25/T200UT/T20CAP [ 12

PAS/ANS/T120UT/T12CAP [ 1
PB2/SEG39/AN10/SCK10 [ 6
PB3/SEG38/SS10/BOOT [ 7

PB4/SEG37/TXDO/SWCLK [ 8
PB5/SEG36/RXDO/SWDIO [—] 9

PB1/SEG40/AN9/RXD10/MISO10 [ 5

PD7/SEG5/EC10
PD6/SEG6/EC11
PD5/SEG7/SS11
PD4/SEG8/SCK11
PD3/SEG9/RXD11/MISO11
PD2/SEG10/TXD11/MOSI11
PD1/SEG11/SDAO
PDO/SEG12/SCLO
PC4/SEG21
PC3/SEG22/EC21
PC2/SEG23/EC20
PC1/SEG24/T210UT/T21CAP
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Figure 4. LQFP-48 Pinouts
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A31G12x Datasheet

PF3/SXOUT
PF2/SXIN
NRESET
PF1/XIN/(SDA1)
PFO/XOUT/(SCL1)
VSS

VDD
PAO/ANO/SDA1
PAL/AN1/SCL1
PA2/AN2/EC12
PAS/ANS/T120UT/T12CAP
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PE7/COM7/SEG4/T110UT/T11CAP
PD5/SEG7/SS11
PD4/SEG8/SCK11
PD3/SEG9/RXD11/MISO11
PD2/SEG10/TXD11/MOSI11
PD1/SEG11/SDAO
PDO/SEG12/SCLO
PC4/SEG21
PC3/SEG22/EC21
PC2/SEG23/EC20
PC1/SEG24/T210UT/T21CAP

NOTE: The PA3-PA4, PA8-PA11, PB8-PB15, PC5-PC12, PD6-PD7, PE8-PE15 and PF8-PF11 pins should
be selected as a push-pull output or an input with pull-up or pull-down resistor by software control
when the 44-pin package is used.
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Figure 5. MQFP-44 Pinouts
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A31G12x Datasheet 2. Pinouts and pin descriptions

2.2 Pin description

Table 3 shows pin configuration containing one pair of power/ground and other dedicated pins. Multi-
function pins have up to five selections of functions including GPIO.

Table 3. Pin Description

Pin number Pin name Type Description Remark

33|93

o o o o

| &| 6| ¢

| | | =

1 1 1 44 | PA5* I0UDS PORT A Bit 5 Input/Output
AN5 1A A/D Converter Analog Input 5
T120UT (6] Timer 12 Pulse Output
T12CAP | Timer 12 Capture Input

2 2 2 1 | PA6* I0UDS PORT A Bit 6 Input/Qutput
SEG43 (6] LCD Segment Signal Output
AN6 1A A/D Converter Analog Input 6

3 3 3 2 | PAT* I0UDS PORT A Bit 7 Input/Output
SEG42 6] LCD Segment Signal Output
AN7 1A A/D Converter Analog Input 7
AVREF 1A A/D Converter Reference Input

4 4 4 3 | PBO* I0UDS PORT B Bit 0 Input/Output
SEG41 6] LCD Segment Signal Output
AN8 1A A/D Converter Analog Input 8
TXD10 (6] UART Data Output
MOSI10 1/0 SPI Master Output, Slave Input

5 5 5 4 | PB1* I0UDS PORT B Bit 1 Input/Output
SEG40 6] LCD Segment Signal Output
AN9 1A A/D Converter Analog Input 9
RXD10 | UART Data Input
MISO10 110 SPI Master Input, Slave Output

6 6 6 5 | PB2* I0UDS PORT B Bit 2 Input/Output
SEG39 (@) LCD Segment Signal Output
AN10 1A A/D Converter Analog Input 10
SCK10 110 SPI Clock Input/Output

7 7 7 6 | PB3 I0UDS PORT B Bit 3 Input/Output
SEG38 6] LCD Segment Signal Output
SS10 | SPI Slave Select Input
BOOT* | Boot Mode Selection Input Pull-up

8 8 8 7 | PB4 I0UDS PORT B Bit 4 Input/Output
SEG37 0] LCD Segment Signal Output
TXDO (@) UART Data Output
SWCLK* | SWD Clock Input Pull-down

\BO\ 17

SEMICONDUCTOR
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Table 3. Pin Description (continued)

A31G12x Datasheet

Pin number Pin name Type Description Remark
31383
o o o o
| &| 6| ¢
| | | =
9 9 9 8 | PB5 I0UDS PORT B Bit 5 Input/Output
SEG36 (6] LCD Segment Signal Output
RXDO | UART Data Input
SWDIO* 110 SWD Data Input/Qutput Pull-up
10 | 10 10 9 | PB6* 10UDS PORT B Bit 6 Input/Output
SEG35 (6] LCD Segment Signal Output
TXD1 (6] UART Data Output
11 11 11 10 | PB7* I0UDS PORT B Bit 7 Input/Output
SEG34 6] LCD Segment Signal Output
RXD1 | UART Data Input
12 | 12 - - PB8* I0UDS PORT B Bit 8 Input/Output
SEG33 6] LCD Segment Signal Output
EC16 | Timer 16 Event Count Input
13 | 13 - - PB9* I0UDS PORT B Bit 9 Input/Output
SEG32 (6] LCD Segment Signal Output
EC15 | Timer 15 Event Count Input
14 | 14 - - PB10* I0UDS PORT B Bit 10 Input/Output
SEG31 (6] LCD Segment Signal Output
T160UT (6] Timer 16 Pulse Output
T16CAP | Timer 16 Capture Input
15 | 15 - - PB11* I0UDS PORT B Bit 11 Input/Output
SEG30 (@) LCD Segment Signal Output
T150UT (@) Timer 15 Pulse Output
T15CAP | Timer 15 Capture Input
16 - - - PB12* I0UDS PORT B Bit 12 Input/Output
SEG29 6] LCD Segment Signal Output
17 - - - PB13* I0UDS PORT B Bit 13 Input/Output
SEG28 6] LCD Segment Signal Output
18 - - - PB14* I0UDS PORT B Bit 14 Input/Output
SEG27 0] LCD Segment Signal Output
19 - - - PB15* I0UDS PORT B Bit 15 Input/Output
SEG26 (@) LCD Segment Signal Output
20 | 16 12 | 11 | PCO* I0UDS PORT C Bit 0 Input/Output
SEG25 (@) LCD Segment Signal Output
T200UT (@) Timer 20 Pulse Output
T20CAP | Timer 20 Capture Input
18 \BO\
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Table 3. Pin Description (continued)

Pin number Pin name Type Description Remark
3 3|%|%
o o o o
51 8| &8
| | | =
21 | 17 | 13 | 12 | PC1* I0UDS PORT C Bit 1 Input/Output
SEG24 (0] LCD Segment Signal Output
T210UT O Timer 21 Pulse Output
T21CAP | Timer 21 Capture Input
22 | 18 | 14 | 13 | PC2* I0UDS PORT C Bit 2 Input/Output
SEG23 (0] LCD Segment Signal Output
EC20 | Timer 20 Event Count Input
23 | 19 | 15 | 14 | PC3* I0UDS PORT C Bit 3 Input/Output
SEG22 (0] LCD Segment Signal Output
EC21 | Timer 21 Event Count Input
24 | 20 | 16 | 15 | PC4* I0UDS PORT C Bit 4 Input/Output
SEG21 (6] LCD Segment Signal Output
25 | 21 - - | PC5* I0UDS PORT C Bit 5 Input/Output
SEG20 (0] LCD Segment Signal Output
SDA2 1/0 I12C Data Input/Output
26 | 22 - - | PC6* I0UDS PORT C Bit 6 Input/Output
SEG19 (6] LCD Segment Signal Output
SCL2 110 12C Clock Input/Output
27 | 23 - - | PCT7* I0UDS PORT C Bit 7 Input/Output
SEG18 (0] LCD Segment Signal Output
28 | 24 - - | PC8* I0UDS PORT C Bit 8 Input/Output
SEG17 (0] LCD Segment Signal Output
29 - - - PC9* I0UDS PORT C Bit 9 Input/Output
SEG16 (©) LCD Segment Signal Output
30 - - - | PC10* I0UDS PORT C Bit 10 Input/Output
SEG15 (0] LCD Segment Signal Output
31 - - - | PC11* I0UDS PORT C Bit 11 Input/Output
SEG14 (@) LCD Segment Signal Output
32 - - - | PC12* I0UDS PORT C Bit 12 Input/Output
SEG13 0] LCD Segment Signal Output
33 | 25 | 17 | 16 | PDO* I0UDS PORT D Bit 0 Input/Output
SEG12 0] LCD Segment Signal Output
SCLO 1/0 12C Clock Input/Output
34 | 26 | 18 | 17 | PD1* I0UDS PORT D Bit 1 Input/Output
SEGM!1 0] LCD Segment Signal Output
SDAO 110 12C Data Input/Output
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Table 3. Pin Description (continued)

A31G12x Datasheet

Pin number Pin name Type Description Remark
31383
o o o o
| &| 6| ¢
- - - =
35 | 27 | 19 | 18 | PD2* I0UDS PORT D Bit 2 Input/Output
SEG10 (6] LCD Segment Signal Output
TXD11 (6] UART Data Output
MOSI11 110 SPI Master Output, Slave Input
36 | 28 | 20 | 19 | PD3* I0UDS PORT D Bit 3 Input/Output
SEG9 (6] LCD Segment Signal Output
RXD11 | UART Data Input
MISO11 110 SPI Master Input, Slave Output
37 | 29 | 21 20 | PD4* I0UDS PORT D Bit 4 Input/Output
SEG8 6] LCD Segment Signal Output
SCK11 1/0 SPI Clock Input/Output
38 | 30 | 22 | 21 | PD5* I0UDS PORT D Bit 5 Input/Output
SEG7 6] LCD Segment Signal Output
SS11 | SPI Slave Select Input
39 | 31 | 23 - PD6* I0UDS PORT D Bit 6 Input/Output
SEG6 (6] LCD Segment Signal Output
EC11 | Timer 11 Event Count Input
40 | 32 | 24 - PD7* I0UDS PORT D Bit 7 Input/Output
SEG5 (6] LCD Segment Signal Output
EC10 | Timer 10 Event Count Input
41 | 33 | 25 | 22 | PE7* I0UDS PORT E Bit 7 Input/Output
Ccom7 (@) LCD Common Signal Output
SEG4 (@) LCD Segment Signal Output
T110UT (@) Timer 11 Pulse Output
T11CAP | Timer 11 Capture Input
42 | 34 | 26 | 23 | PE6* I0UDS PORT E Bit 6 Input/Output
COMe6 0] LCD Common Signal Output
SEG3 6] LCD Segment Signal Output
T100UT 6] Timer 10 Pulse Output
T10CAP | Timer 10 Capture Input
43 | 35 | 27 | 24 | PE5* I0UDS PORT E Bit 5 Input/Output
COM5 (@) LCD Common Signal Output
SEG2 0 LCD Segment Signal Output
PWM30CB (@) Timer 30 PWM Output
44 | 36 | 28 | 25 | PE4* I0UDS PORT E Bit 4 Input/Output
COM4 0 LCD Common Signal Output
SEG1 (@) LCD Segment Signal Output
PWM30CA 0] Timer 30 PWM Qutput
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Table 3. Pin Description (continued)

Pin number Pin name Type Description Remark
31383
o o o o
| 6| & | ¢
| | | =
45 | 37 | 29 | 26 | PE3* I0UDS PORT E Bit 3 Input/Output
COM3 0] LCD Common Signal Output
SEGO 6] LCD Segment Signal Output
PWM30BB 0 Timer 30 PWM Output
46 | 38 | 30 | 27 | PE2* I0UDS PORT E Bit 2 Input/Output
COM2 @) LCD Common Signal Output
PWM30BA 0O Timer 30 PWM Output
47 | 39 | 3 28 | PE1* I0UDS PORT E Bit 1 Input/Output
COM1 (@) LCD Common Signal Output
PWM30AB 0 Timer 30 PWM Output
48 | 40 | 32 | 29 | PEO* I0UDS PORT E Bit 0 Input/Output
COMO 0] LCD Common Signal Output
PWM30AA 0 Timer 30 PWM Output
49 - - - PE15* I0UDS PORT E Bit 15 Input/Output
SS12 | SPI Slave Select Input
50 - - - PE14* I0UDS PORT E Bit 14 Input/Output
SCK12 110 SPI clock input/output
51 - - - PE13* I0UDS PORT E Bit 13 Input/Output
RXD12 | UART Data Input
MISO12 1/0 SPI master input, slave output
52 - - - PE12* I0UDS PORT E Bit 12 Input/Output
TXD12 0O UART Data Output
MOSI12 1/0 SPI master output, slave input
53 | 41 - - PE11* I0UDS PORT E Bit 11 Input/Output
SS13 | SPI Slave Select Input
54 | 42 - - PE10* I0UDS PORT E Bit 10 Input/Output
SCK13 110 SPI clock input/output
55 | 43 - - PE9* I0UDS PORT E Bit 9 Input/Output
RXD13 | UART Data Input
MISO13 110 SPI master input, slave output
56 | 44 - - PE8* I0UDS PORT E Bit 8 Input/Output
TXD13 (0] UART Data Output
MOSI13 110 SPI master output, slave input
57 | 45 | 33 | 30 | PF7* I0UDS PORT F Bit 7 Input/Output
T30CAP | Timer 30 Capture Input
58 | 46 | 34 | 31 | PF6* I0UDS PORT F Bit 6 Input/Output
EC30 | Timer 30 Event Count Input
59 | 47 | 35 | 32 | PF5* 10UDS PORT F Bit 5 Input/Output
BLNK | External Sync Signal Input for T30 PWM
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Table 3. Pin Description (continued)

A31G12x Datasheet

Pin number Pin name Type Description Remark
31383
o o o o
| 6| &| ¢
| | | =
60 | 48 | 36 | 33 | PF4* I0UDS PORT F Bit 4 Input/Output
CLKO 0] System Clock Output
61 - - - PF11* I0UDS PORT F Bit 11 Input/Output
T140UT 6] Timer 14 Pulse Output
T14CAP | Timer 14 Capture Input
62 - - - PF10* I0UDS PORT F Bit 10 Input/Output
T130UT (@) Timer 13 Pulse Output
T13CAP | Timer 13 Capture Input
63 - - - PF9* I0UDS PORT F Bit 9 Input/Output
EC14 | Timer 14 Event Count Input
64 - - - PF8* I0UDS PORT F Bit 8 Input/Output
EC13 | Timer 13 Event Count Input
65 | 49 | 37 | 34 | PF3* I0UDS PORT F Bit 3 Input/Output
SXOUT 6] Sub Oscillator Output
66 | 50 | 38 | 35 | PF2* I0UDS PORT F Bit 2 Input/Output
SXIN | Sub Oscillator Input
67 | 51 39 | 36 | nRESET Input External Reset Input Pull-up
68 | 52 | 40 | 37 | PF1* I0UDS PORT F Bit 1 Input/Output
XIN | Main Oscillator Input
(SDA1) 1/0 12C Data Input/Output
69 | 53 | 41 38 | PFO* I0UDS PORT F Bit 0 Input/Output
XOuT 6] Main Oscillator Output
(SCL1) 1/0 12C Clock Input/Output
70 | 54 | 42 | 39 | VSS P Ground
71 | 55 | 43 | 40 | VDD P VDD
72 | 56 - - PA8* I0UDS PORT A Bit 8 Input/Output
AN11 1A A/D Converter Analog Input 11
73 | 57 - - PA9* I0UDS PORT A Bit 9 Input/Output
AN12 1A A/D Converter Analog Input 12
74 | 58 - - PA10* I0UDS PORT A Bit 10 Input/Output
AN13 1A A/D Converter Analog Input 13
75 | 59 - - PA11* I0UDS PORT A Bit 11 Input/Output
76 | 60 | 44 | 41 | PAO* I0UDS PORT A Bit 0 Input/Output
ANO 1A A/D Converter Analog Input 0
SDA1 1/0 12C Data Input/Output
77 | 61 | 45 | 42 | PA1* I0UDS PORT A Bit 1 Input/Output
AN1 1A A/D Converter Analog Input 1
SCL1 110 12C Clock Input/Output
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Table 3. Pin Description (continued)

Pin number Pin name Type Description Remark

LQFP-80
LQFP-64
LQFP-48
MQFP-44

78 | 62 | 46 | 43 | PA2* I0UDS PORT A Bit 2 Input/Output
AN2 1A A/D Converter Analog Input 2
EC12 | Timer 12 Event Count Input

79 | 63 | 47 - PA3* I0UDS PORT A Bit 3 Input/Output
AN3 1A A/D Converter Analog Input 3

80 | 64 | 48 - PA4* I0UDS PORT A Bit 4 Input/Output
AN4 1A A/D Converter Analog Input 4

NOTES:
1. *Notation: I=Input, O=Output, U=Pull-up, D=Pull-down, S=Schmitt-Trigger Input Type, C=CMOS Input
Type, A=Analog, P=Power
2. (*) Selected pin function after reset condition
3.  Pin order may be changed with revision notice.
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3 System and memory overview

Main system and memory of A31G12x series consist of the followings:

. ARM® Cortex® -MO+ core

* Internal SRAM

* Internal Flash memory

¢  AHB (Advanced High Performance Bus) and APB (Advanced Peripheral Bus)

3.1 Cortex®-MO0+ core

The Cortex-MO0+ processor is the most energy-efficient ARM processor available. It builds on the very
successful Cortex-MO+ processor, retaining full instruction set and tool compatibility, while further
reducing energy consumption and increasing performance.

Please refer to the technical reference manual “ARM DDI 0484C” provided by ARM for detail
information of Cortex-MO+.
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3.2 Interrupt controller

The Cortex-MO+ process has embedded an interrupt controller named NVIC (Nested Vector Interrupt
Controller). A31G12x series has additional interrupt control block for controlling 32 interrupt sources
generated by internal peripherals.

To use interrupts from internal peripherals, both the NVIC and the interrupt control block must be
configured properly. This document describes only the peripheral interrupt controller. For more
information about NVIC inside the Cortex-M0+ processor, please refer to the technical reference
manual “ARM DDI 0484C” in ARM technical document site.

Table 4. Interrupt Vector Map

Priority Vector Address Interrupt Source
-16 0x0000_0000 Stack Pointer

15 0x0000_0004 Reset Address
14 0x0000_0008 NMI Exception
13 0x0000_000C Hard Fault Exception
12 0x0000_0010 Reserved

-11 0x0000_0014

-10 0x0000 0018

9 0x0000_001C

-8 0x0000_0020

-7 0x0000_0024

-6 0x0000_0028
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Table 4. Interrupt Vector Map (continued)

A31G12x Datasheet

Priority Vector Address Interrupt Source

-5 0x0000_002C SVCall Exception

-4 0x0000_0030 Reserved

-3 0x0000_0034

-2 0x0000_0038 PenSV Exception

1 0x0000_003C SysTick Exception

0 0x0000_0040 LVI Interrupt

1 0x0000_0044 WUT Interrupt

2 0x0000_0048 WDT Interrupt

3 0x0000_004C EINTO Interrupt

4 0x0000_0050 EINT1 Interrupt

5 0x0000_0054 EINT2 Interrupt

6 0x0000_0058 EINT3 Interrupt

7 0x0000_005C TIMER10 Interrupt

8 0x0000_0060 TIMER11 Interrupt

9 0x0000_0064 TIMER12 Interrupt

10 0x0000_0068 12CO0 Interrupt

1 0x0000_006C USART10 Interrupt

12 0x0000_0070 WT Interrupt

13 0x0000_0074 TIMER3O Interrupt

14 0x0000_0078 12C1 Interrupt

15 0x0000_007C TIMER20 Interrupt

16 0x0000_0080 TIMER21 Interrupt

17 0x0000_0084 USART11 Interrupt

18 0x0000_0088 ADC Interrupt

19 0x0000_008C UARTO Interrupt

20 0x0000_0090 UART1 Interrupt
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Table 4. Interrupt Vector Map (continued)

Priority Vector Address Interrupt Source
21 0x0000_0094 TIMER13 Interrupt
22 0x0000_0098 TIMER14 Interrupt
23 0x0000_009C TIMER15 Interrupt
24 0x0000_00AO TIMER16 Interrupt
25 0x0000_00A4 [12C2 Interrupt

26 0x0000_00A8 USART12 Interrupt
27 0x0000_00OAC USART13 Interrupt
28 0x0000_00B0O Reserved

29 0x0000_00B4

30 0x0000_00B8

31 0x0000_00BC
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3.3 Boot mode
3.3.1 Boot mode pins

A31G12x series has a Boot mode to program the internal flash memory. The Boot mode will be
activated by setting a BOOT pin to “Low” level at reset timing (Normal operation mode is “High” level).

The Boot mode supports either UART boot or SPI boot. For the UART boot, TXD10/RXD10 ports are
used. For the SPI boot, MOSI10/MISO10/SCK10/SS10 ports are used.

Table 5 introduces pins used in the Boot mode.

Table 5. Boot Mode Pin List

Block Pin Name Direction | Description
SYSTEM nRESET | Reset Input signal
BOOT/PB3 I ‘0’ to enter Boot mode
UART mode of RXD10/PB1 I UART Boot Receive Data
USART10 TXD10/PBO 0] UART Boot Transmit Data
SPI mode of SS10/PB3 I SPI Boot Slave Selectable after Boot ROM
USART10 SCK10/PB2 I SPI Boot Clock Input
MISO10/PB1 I SPI Boot Data Input with function exchange
MOSI10/PB0O 0] SPI Boot Data Output with function exchange
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3.3.2 Boot mode connection

A user can design target boards using any of Boot mode ports — UART or SPI mode of USART10.
Examples of connection diagrams in the Boot mode are introduced in figures 6 and 7.

Powgr_\/DD
HOST % 10kQ
VDD
VDD RESET
nRESET ' g 00T
BOOT '
A31G12x Series
TXD RXD10
RXD TXD10
GND GND
Figure 6. Connection Diagram of UART Boot
PowEr_\/DD
HOST % 10kQ
VDD
vbD RESET
NRESET | rI;OOT SS10
BOOT/SS ' /
A31G12x Series
SCK SCK10
SDO MOSI10
SDI MISO10
GND GND

Figure 7. Connection Diagram of SPI Boot
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3.4 Memory organization
3.4.1 Memory map

Figure 8 shows addressable memory space in memory map.

OXFFFF FFFF

Device Chip Configuration 0x4000 FO00
(Reserved) ’
0xE010 0000
Private peripheral Reserved
(Cortex-MO+ internal)
0OxE000 0000 0x4000 5200
' LVILVR 0x4000 5100
LCD Driver
External device 0x4000 5000
Reserved
( ) 12C Blocks 0x4000 4800
0XA000 0000 UART Blocks 04000 4000
USART Block:
ocks 0x4000 3800
External RAM
(Reserved) ADC 04000 3000
Timers
0x6000 0000 0x4000 2000
) Flash Memory Controller 04000 1B00
Reserved Watch-dog Timer 0x4000 1A00
V4 Reserved 0x4000 1900
0x4001 0000 Clock Generator 0x4000 1800
0x4000 0000 APB Peripheral Interrupt 0x4000 1000
Reserved | e
ox3o01o0000 | | T Reserved
0x4000 0000
AHB Peripheral
0x3000 0000
Reserved
0x2000 1800
SRAM
0x2000 0000 (6KB) .
OX1FEF E000 Configure Option Reserved
Reserved .
0x1800 1000
Boot ROM
0x1800 0000 (4KB)
0x1001 0000 Reserved 0x3000 1100
Flash memory CRC
0x1000 0000 (64/32KB) 0x3000 1000
Re-Map Area GPIO
0x0000 0000 | (Pefault: Flash Memory) " 0x3000 0000
NOTES:

1. Access to the reserved area may cause malfunction.
2. The Boot ROM should be run at less than or equal to 30MHz.

Figure 8. Main Memory Map
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3.4.2 Internal SRAM

A31G12x series has a block of O-wait on-chip SRAM. Its size is 6KB, and its base address is
0x2000_0000. The SRAM’s memory area is mainly for data memory and stack memory. It is possible
to locate code area in the SRAM memory for fast operation or for flash erase or program operation for
self-program.

This device does not support memory remapping. So jump and return is required to process the code
in SRAM memory area.

3.4.3 Flash memory
A31G12x series has an internal flash memory featuring the followings:
*  64KB or 32KB Flash code memory
e 32-bit read data bus width
* 128-byte page size
* Page erase and bulk erase available
e  128-byte unit program

Table 6. Internal Flash Memory Specification

Item Description
Size 64KB

Start address 0x1000_0000
End address 0x1000_FFFF
Page size 128-byte

Total page count 512 pages
PGM unit 128-byte

Erase unit 128-byte or bulk
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A31G12x Datasheet

Ox1FFF F600

Configure Option Page 3

Ox1FFF F400

Configure Option Page 2

Ox1FFF F200

Configure Option Page 1

Ox1FFF FO0O0

Configure Option Page 0

0x1000 FF80 Page 511
! Page 510
| |
| |
| |
! |
0x1000 F980 Page 499
0x1000 F900 Page 498
0x1000 F880 Page 497
0x1000 F800 Page 496
|
: i
} I | I
|
|
! | | |
|
|
! | | |
|
|
! | | |
|
! |
Page | I ! I
Address ! I ! I
! |
|
o | I
! |
0x1000 OF80 Page 31
i PagF 30
| |
| |
! |
0x1000 0980 Page 19
0x1000 0900 Page 18
0x1000 0880 Page 17
0x1000 0800 Page 16
0x1000 0780 Page 15
i Pag‘e 14
| |
| |
! |
0x1000 0180 Page 3
0x1000 0100 Page 2
0x1000 0080 Page 1
0x1000 0000 Page 0
—>

Accessed by
32-bits word only

4—@3—»

128bytes

Flash Page Buffer
(128bytes)

[

FMC_ADR

Flash Controller

FMC_IDR1/2

FMC_CR

NOTES:

1. If any instruction other than 32-bit is used to write data to the buffer, wrong data will be written.

2. Each configure option page0/1/2/3 has 128bytes respectively.

Ox1FFF FOO0O

N

Sector 31
2048-bytes

0x1000 F800 .~

N

Sector 1
2048-bytes

0x1000 0800 <

Sector 0
2048-bytes
0x1000 0000 .~
0x4000 1C7F Page
Buffer
Address

0x4000 1C00

Figure 9. Internal Flash Memory Block Diagram
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3.4.4 Configure option area

Configuration option area of A31G12x series is used for system related trimming values, user option,
and user data. The configure option area consists of four pages in the flash memory, which can be
erased and written by the flash memory controller. This area can be read by any instruction.

The four pages of the configuration option area are listed in the followings:
e Page 0: System related trimming values

e Page 1. User option for read protection, watchdog timer, and LVR voltage level
configurations

* Page 2: User data 0 area

* Page 3: User data 1 area

Ox1FEF F600 Configure Option Page 3(128bytes)

Ox1EEE E400 Configure Option Page 2(128bytes)

Ox1EEE E200 Configure Option Page 1(128bytes)

0x1FEF FOOO Configure Option Page 0(128bytes)

Figure 10. Configure Option Area Structure
3.45 Configuration option page

Base address of the configuration option area ranges from Ox1FFF_F000 to Ox1FFF_F600. The area
map is shown in Table 7.
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Table 7. Configuration Option Area Map

Page NAME ADDRESS DESCRIPTION
0 - Ox1FFF_FO000 to Ox1FFF_FO7F System Trimming Values
1 CONF_RPCNFIG Ox1FFF_F200 Configuration for Read
Protection
CONF_WDTCNFIG Ox1FFF_F20C Configuration for Watch-Dog
Timer
CONF_LVRCNFIG Ox1FFF_F210 Configuration for Low Voltage
Reset
CONF_CNFIGWTP1 Ox1FFF_F214 Erase/Write  Protection  for
Configure Option Page 1/2/3
CONF_FMWTP1 Ox1FFF_F240 Erase/Write  Protection  for
Flash Memory
2 - O0x1FFF_F400 to Ox1FFF_F47F User Data Area 0
3 - Ox1FFF_F600 to Ox1FFF_F67F User Data Area 1
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4 SCU (System Control Unit)

A31G12x series has a built-in intelligent power control block, which manages analog blocks and
operating modes. Internal reset and clock signals are controlled by SCU block to maintain optimized
system performance and power dissipation.

4.1 SCU block diagram
Figure 11 shows the SCU block diagram.

APB BUS > SCu ——————» scu
MODE CONTROL |«
\ 4
- SCuU » HCLK
> SLEEP
RESET <
INTERRUPT <« WAKE UP <«———— Wakeup
l Source
> VDC/LVR
< ——» VDC/LVR

Figure 11. SCU Block Diagram
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4.2 Clock system

A31G12x series has two main operating clocks. One is HCLK, which supplies the clock to the CPU
and AHB bus system. The other one is PCLK, which supplies the clock to the peripheral systems.

Users can control the clock system variation by software. Figure 12 shows the clock system of
A31G12x series and Table 8 shows the descriptions for clock sources.

Cortex MO
H|RCSEL[10] HCLK AHB Bus
Zi ~ Memory
e MCLKSEL[1:0] FCLK
Divider 3 .
1(2°,,, 2% 2 R e SysTick
— M
XMOSC O—> | MCLK | Divider 0 Divider 1 | PCLK  APB Bus
XSOSC O—> 72, 2% 7 2%,,, 2% Peripherals
WDTRC >
"l U ——>wDT
PCLK —»
Divider 2
> (26 210) >
nY XSOSC —> L »WT

A 4

XSOSC —f —— LCD Driver

eg weg es e ez

— Timer 30
PCLK  —
XSOSC —>
—— Timer 20
PCLK  —>
CLKOS[2:0]

y

M
HIRC —» U
X

A

y

Divider 4

0 CLKO
°,, 2"

Figure 12. Clock Source Configuration

Each mux to switch clock source has a glitch-free circuit. So a clock can be switched without glitch
risks. When you change the clock mux control, be sure both clock sources are alive. If either is not
alive, clock change operation stops and system will shut down and not recover.
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Table 8. Clock Sources

Clock name Mnemonic | Frequency Description
Main OSC XMOSC ¢ X-TAL (2MHz to 16MHz) » External Main Crystal OSC

* External Clock (2MHz to | » External Main Clock

40MHz)

Sub OSC XSOSC X-TAL (32.768kHz) External Sub Crystal OSC
Internal RC | HIRC 2.5MHz to 40MHz High Frequency Internal RC OSC
0OsC
WDT RC OSC | WDTRC 40kHz Watchdog Timer RC OSC
42.1 HCLK clock domain

HCLK clock feeds the clock to the CPU and AHB bus. Cortex-M0+ CPU requires 2 clocks, FCLK and
HCLK. FCLK is a free running clock and is always running except during power down mode. HCLK
can be stopped during sleep mode.

The HCLK clock operates the BUS system and memory systems. Max BUS operating clock speed is
40MHz. HCLK frequency should be limited to a frequency of 40MHz or lower.

4272 Miscellaneous clock domain

Various clock sources are required for each functional block. The SCU provides clock source
selectivity with dedicated pre-scaler for each functional block. The clock selection mux does not
support glitch-free function, so the clock is unpredictable during clock selection. Figure 13 shows the
configurations for miscellaneous clocks.

HCLK ivi XSOSC
—_— gg""dgi —DI SysTick Timer Clock I —b-mh
2..2) poLK |Uf———>{ Timer20Clock |
t__ scu_scovmz.sysTowvi:ol X
WDTRC S SCU_PPCLKSR.T20CLK
"V MCLK
pclk |V Watch-dog Timer Clock | — " W
—>{X poLK |U f———>{  Timer 30 Clock
SCU_PPCLKSR.WDTCLK "X
WDTRC S SCU_PPCLKSR.T30CLK
M —
XS0SsC HCLK
u Watch Timer Clock | —— 2;[;’!' Pyt 210y —>{__Port B Debounce
MCLK | Divider x| —  |[}eLeLlls
"2, 2" [ Y pe_pecRDBCLKIZI0]
SCU_PPCLKSR.WTCLK[1:0] HeLK
. Divider
SCU_SCDIVRT.WLDIV[2:0 )
WoTRG (2:0] P (2°22.2° 2° 2% 2™ —»{ Port C Debounce
" T rc_oscr oBoLK[2:0]
XS0S¢ u LCD Driver Clock |
g v HCLK Divider
MCLK (2[2'V|d291rﬂ) - X —p (2°22.2° 2528 2" —D{ Port E Debounce ]
SCU_PPCLKSR.LCDCLK[1:0] Y pe_bscRDBCWKIZ:0]
L SCU_SCDIVRT.WLDIV[2:0]

Figure 13. Miscellaneous Clock Configuration
423 PCLK clock domain

PCLK is the master clock for all the peripherals except for the CRC generator and ports. It can shut
down during power down mode. Each peripheral clock is generated by SCU_PPCLKEN1 and
SCU_PPCLKEN?2? register set. Figure 12 illustrates the PCLK clock distributions. The peripherals are
not accessible even by reading its registers until each PCLK clock of each block is enabled.
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4.2.4 Clock configuration procedure

After power on the device, a default system clock is generated by HIRC (2.5MHz) clock. The HIRC is
enabled by default during power up sequence. Other clock sources are enabled by user controls and
configuration options with a system clock.

XMOSC and XSOSC clocks are enabled by XMOSCEN and XSOSCEN bits of SCU_CLKSRCR
register respectively. Before enabling XMOSC and XSOSC blocks, the pin mux configuration should
be set for XIN/XOUT and SXIN/SXOUT functions. PFO/PF1 and PF2/PF3 pins are shared by
XMOSC’s XIN/XOUT function and XSOSC’s SXIN/SXOUT function — PF_MOD and PF_AFSR1
registers should be configured properly.

After enabling the XMOSC and XSOSC blocks, a user can check stability of crystal oscillation through
a clock monitoring control register, SCU_CMONCR. It takes more than 1ms to ensure stable crystal
oscillation before changing the system clock.
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Figure 14 shows an example flow chart to configure the system clock to XMOSC and XSOSC clock.

Power up Power up
MCLK = HIRC(2 SMHz) MCLK == HIRC(2.5MHz)
(de!aull set) (defaull set)

Set XMOSC Set XSOSC
PF_AFSR1[7:0] < XIN/XOUT PF_AFSR1[15:8] « SXIN/SXOUT
PF_MOD[3:0] < Alternative PF_MOD[7:4] < Alternative
SCU_CLKSRCR.XMOSCEN = 1 SCU_CLKSRCR.XSOSCEN = 1
Set Clock Monitoring Set Clock Monitoring
SCU_CMONCR = 0x0E SCU_CMONCR = 0x0F
(XMOSC.Clear Flags) (XSOSC.Clear Flags)
SCU_CMONCR.MONEN = 1 SCU_CMONCR.MONEN = 1

|!' Check MONFLAG

bit in SCU_CMONCR

Wait Smsec for XMOSC Wait 100msec for XSOSC
crystal oscillation stabilizing crystal oscillation stabilizing
Change MCLK Change MCLK
from HIRC to XMOSC from HIRC to XSOSC
in SCU_SCCR in SCU_SCCR
(MCLK == XMOSC) (MCLK == XSOSC)
SCU_CLKSRCR.HIRCEN = 0 SCU_CLKSRCR.HIRGEN =0
To disable HIRC To disable HIRC

| :
C o D =

Figure 14. Clock Configuration Procedure

ABOV 39

SEMICONDUCTOR



4. SCU A31G12x Datasheet

4.3 Reset

A31G12x series has two system resets. One is the cold reset by POR, which is effective during power
up or down sequence. The other is the warm reset, generated by several reset sources. The reset
event makes the device to turn back to its initial state.

The cold reset has only one reset source, which is POR, while the warm reset has several reset
sources as shown below:

*  nRESET pin

e WDT reset
* LVRreset
e  MON reset
*  S/Wreset

¢ CPU request reset
43.1 Cold reset

The cold reset is one of important feature of the A31G12x series when it powers up. This
characteristic will globally affect the system boot.

Internal VDC is enabled when VDD power is turned on. Internal VDD level slope follows the External
VDD power slope. Internal POR trigger level is at 1.2V of the internal VDC voltage. At this time, boot
operation begins.

Internal RC clock turns on and counts 4ms for internal VDC level to stabilize. At this time, external
VDD voltage level should be bigger than initial LVR level (1.62V). After 4ms of counting, the CPU
reset is released and operation begins.

Figure 15 shows waveform of power up sequence and internal reset.

Vaoltage
A
3 VDD
LVR =182V e e e e e e e e e e e e e e e e  — — — — — — — ——————————————
YOD15=1.5V - ————— 4 o VDD15
PORRj=12V |F——— " g o T e
POR(FIF1.0V = m ol et e e e e e e e m 2 fm———————————
I 1 |
I | |
i. t t »
| ] | i
Internal RESETB : | 1 I Time
I i
I I
!l 4ms ! 4ms
e e
I |
1l I "
Time

Figure 15. Power-up POR Sequence

A register SCU_RSTSSR shows the POR reset status. The last reset comes from the POR.
SCU_RSTSSR.PORSTA is set to ‘“1’. After power on, this bit is always ‘1’ if the bit is not cleared by
S/W. If abnormal internal voltage drop is detected during normal operation, the system will be reset
and this bit also will be set to ‘1’
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When the cold reset is applied, the entire device returns to its initial state.
4.3.2 Warm reset

The warm reset event has several reset sources and some parts of the device return to their initial
states when the warm reset takes place.

The warm reset status appears in a register SCU_RSTSSR. A reset for each peripheral block is
controlled by a register SCU_PPRST. The reset can be masked independently.
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vbC e POR e

VDDEXT
J

LVR 1.62V

Cold Reset

LVR

™! (EXCEPT 1.62V)

MON RESET REQUEST
WDT RESET REQUEST

SW RESET REQUEST

nRESET []

PIN RESET DETECTOR

Warm Reset

CMO PORESETN

SYSRESETn

-
CMO SYSRESETn

» SYSRESETn

q
PORT A RESET!

SCU_PPRST1[0] :1 ) "

¢ PORT B RESETn
SCU_PPRST1[1]

b PORT C RESETn
SCU_PPRST1[2]

¢ PORT D RESETn
SCU_PPRST1(3]

¢ PORT E RESETn
SCU_PPRST1[4]

b PORT F RESETn
SCU_PPRST1[5]

TIMER13 RESET
SCU_PPRSTI [8] "

TIMER14 RESET
SCU_PPRSTI[9] "

TIMER15 RESET
SCU_PPRSTI[10] "

TIMER16 RESETn

SCU_PPRST1[11]

A
SCU_PPRST1[16] TIMERI0 RESETn
SCU_PPRST1[17] TIMERTT RESETn

TIMER12 RESET!
SCU_PPRSTI[18] :1 ) "
}—» TIMER30 RESET

SCU_PPRST1[19] . SEfn

q
SCU_PPRSTI[20] :1 ) TIMERZ0 RESETn

TIMER21 RESET!
SCU_PPRSTI[21] :1 ) "

SCU_PPRST2(0] USART10 RESETn

SCU_PPRST2(1] USART11 RESETn

UARTO RESET!
SCU_PPRST2[2] "

UART1 RESET!
SCU_PPRST2(3] "

SCU_PPRST2(4] }—» USART12 RESETn
SCU_PPRST2(5] }— USART13 RESETn

12C0 RESET:
SCU_PPRST2[6] "
12C1 RESET
SCU_PPRST2[7] "
12C2 RESETn
SCU_PPRST2[8]
ADC RESET
SCU_PPRST2[10] C RESETn
CRC RESETn

SCU_PPRST2[12]

SCU_PPRST2[13] :1 ) LCD AESETn

SCU_PPRST2[16]

SCU_PPRST2[18] LV RESETn

SCU_PPRST2(19] FMC RESETn

WATCH TIMER RESETn

4.3.3

Figure 16. Reset Configuration

LVR reset

The LVR voltage level is set by a low voltage reset configuration register (CONF_LVRCNFIG) in the
configuration option page 1.

LVR reset status appears in a register SCU_RSTSSR. The reset for LVR is controlled by a register
SCU_LVRCR. The register is cleared to “0x00” on POR reset.
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4.SCU

A

\BO\

SEMICONDUCTOR

VDD
On LVR Level: 2.0V \ \ /
LVR(R)=2.1V N
LVR(F)=2.0V 2
1.8V /
4 / T'm;

LVR Reset ﬂ)l LVR Reset doesn’t occur at this point !

Figure 17. LVR Reset Timing Diagram
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4.4 Operation mode

INIT mode is the initial state of the device when reset. At RUN mode, the chip runs at its max CPU
performance with a high-speed clock system. At SLEEP and DEEP SLEEP mode, the chip runs at a
low power consumption mode. The system saves power by halting the processor core and unused
peripherals.

Figure 18 shows the operation mode transition diagram.

POWER-ON

RESET INIT

RESET . RESET

EVENT / ", EVENT
s MCU RESET ™,

/// INITIALIZATION EVENT ™,

WAKE-UP WAKE-UP \
EVENT ~ _*——L_ EVENT

SLEEP > ( RUN > DEEP SLEEP

WFI ~— WFI

SLEEPDEEP =0 SLEEFDEEP =1

Figure 18. Operating Mode
44.1 Run mode

This mode is to operate CPU core and peripheral hardware with a high-speed clock. The device
enters in the INIT state after reset, and then enters in the RUN mode.

4.4.2 Sleep mode

The device stops only CPU in this mode. Each peripheral function turns on by a function enable bit
and a clock enable bit of the register SCU_PPCLKEN.

4.4.3 Deep sleep mode

The device stops not only CPU but also a selected system clock (MCLK) in this mode. Watch timer
with sub clock and watchdog timer with WDTRC still operate in this mode.
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Table 9. Functional table on current mode

4.SCU

= Main Run Main Sleep Sub Run Sub Sleep Deep Sleep

(IDD1) (IDD2) (IDD3) (IDD4) (IDD5)
CPU 0] X @) X X
FLASH o) X o) X X
SRAM 0] X 0] X X
FMC Optional X Optional X X
CRC Optional X Optional X X
POR 0] 0] @) 0] @)
LVR/LVI Optional Optional Optional Optional Optional
GPIO Optional Optional Optional Optional Optional
SCU O O O O O
12C Optional Optional Optional Optional X
USART Optional Optional Optional Optional Optional
UART Optional Optional Optional Optional X
SysTick Optional Optional Optional Optional X
T10-T16 Optional Optional Optional Optional X
T20 Optional Optional Optional Optional Optional
T21 Optional Optional Optional Optional X
T30 Optional Optional Optional Optional X
WDT Optional Optional Optional Optional OptionalNOTES
WUT @] O @] o X
ADC Optional Optional X X X
LCD Driver Optional Optional Optional Optional Optional
WT Optional Optional Optional Optional Optional
HIRC Optional Optional X X X
WDTRC Optional Optional Optional Optional Optional
XMOSC Optional Optional X X X
XSOSC Optional Optional Optional Optional Optional
NOTES:

1. O: Enable, X: Disable, Optional: A function can be disabled/enabled by s/w.

2. It can be woken up from sleep and deep sleep modes by an interrupt source of the optional peripherals.

3. The watch-dog timer interrupt source can’t be used as a wake-up source in the deep sleep mode. But
the watch-dog timer can run in the deep sleep mode.
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4.5 Pin description for SCU

Table 10. Pins and External Signals for SCU
PIN NAME TYPE DESCRIPTION
nRESET I External Reset Input
XIN/XOUT 0osC External Crystal Oscillator for Main Clock
SXIN/SXOUT 0OSsC External Crystal Oscillator for Sub Clock
CLKO ©) Clock Output Monitoring Signal
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5 PCU and GPIO

PCU (Port Control Unit) configures and controls external I/Os as shown below:
* It configures direction of an external signal of each pin.
e It sets Interrupt trigger mode for each pin.
* It manages internal pull-up and pull-down register control and open drain control.

Most pins, except for dedicated function pins, can be used as GPIO (General Purpose 1/0O) ports. The
GPIO block controls the GPIO as shown below:

* |t selects output signal level (H/L).
* It controls external interrupt interface.

* |t enables or disables the pull-ups and the pull-downs.

5.1 PCU and GPIO block diagrams
AHB BUS —p| PORT
contrROL [T 3
—> FUNCTION PA/PB/PC
Function I/Os )| MUx > ppepr [P PORTs
| INTERRUPT | |
CONTROL
NVIC ey ot

NOTE: Refer to the Chapter 3.2 Interrupt controller.

Figure 19. PCU Block Diagram

GPIO Port
Pn_MOD =
)| Pn_BSR/BCR
DOUT[31:0]4 P Pn_OUTDR )
pcu (=P PINs
DIN[31:0]¢ Pn_INDR |4

Figure 20. GPIO Block Diagram
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5. PCU and GPIO A31G12x Datasheet

5.2 1/0 port block diagram
VDD
Pull-up P-ch
oo Leomdl [IET

Output Enable D—| N-ch

Alternative Function

Control Pull-down
Control —

1/0 Pin

Digital Input 4—2:3222?(:6

«ﬂl
Analog Input <€ B‘Jﬂ_

Figure 21. I/O Port Block Diagram (External Interrupt /O pins)

VDD

Pull-up
Control —d L P-ch

VDD VDD

Open-drain Enable

Output Enable D_| N-ch

Alternative Function

Control Pull-down
Control —

1/0 Pin

Digital Input <€ Y b

Analog Input <€ g<|
9 >

Figure 22. 1/0 Port Block Diagram (General I/O pins)
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5.3 Pin multiplexing
GPIO pins support alternative functions. Table 11 shows pin multiplexing information.

Table 11. GPIO Alternative Functions

PORT PIN FUNCTION
AFO AF1 AF2 AF3 AF4

PA 0 — SDA1 — ANO -
1 — SCL1 — AN1 -
2 — EC12 — AN2 -
3 — — — AN3 —
4 — — — AN4 —
5 — T120UT T12CAP AN5 —
6 SEG27 - - ANG -
7 SEG26 - - AN7 AVREF
8 — - - AN11 -
9 — - - AN12 -
10 — — — AN13 -
11 - - — - -

PB 0 SEG41 TXD10 MOSI10 ANS8 -
1 SEG40 RXD10 MISO10 AN9 -
2 SEG39 — SCK10 AN10 -
3 SEG38 BOOT SS10 - -
4 SEG37 TXDO SWCLK - -
5 SEG36 RXDO SWDIO - -
6 SEG35 TXD1 - - —
7 SEG34 RXD1 - - —
8 SEG33 EC16 - - —
9 SEG32 EC15 - - —
10 SEG31 T160UT T16CAP - -
11 SEG30 T150UT T15CAP — —
12 SEG29 - - - -
13 SEG28 - - - -
14 SEG27 - - - —
15 SEG26 - - - -
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Table 11. GPIO Alternative Functions (continued)

A31G12x Datasheet

PORT PIN FUNCTION
AF0 AF1 AF2 AF3 AF4
PC 0 SEG25 T200UT T20CAP -
1 SEG24 T210UT T21CAP -
2 SEG23 EC20 - -
3 SEG22 EC21 - _
4 SEG21 - - -
5 SEG20 SDA2 - _
6 SEG19 ScL2 - _
7 SEG18 - - -
8 SEG17 - - -
9 SEG16 - - -
10 SEG15 - - -
1 SEG14 - _ _
12 SEG13 - - -
PD 0 SEG12 SCLO - -
1 SEGM1 SDAO - -
2 SEG10 TXD11 MOSI11 -
3 SEG9 RXD11 MISO11 -
4 SEGS8 - SCK11 -
5 SEG7 - Ss11 -
6 SEG6 EC11 - _
7 SEG5 EC10 - _
PE 0 COMO PWM30AA - _
1 COoM1 PWM30AB - _
2 CoM2 PWM30BA - -
3 COMS3/SEGO PWM30BB - -
4 COM4/SEG1 PWM30CA - -
5 COMS5/SEG2 PWM30CB - -
6 COM6/SEG3 T100UT T10CAP -
7 COM7/SEG4 T110UT T11CAP -
8 - TXD13 MOSI13 -
9 - RXD13 MISO13 -
10 - - SCK13 -
1 - - Ss13 -
12 - TXD12 MOSI12 -
13 - RXD12 MISO12 -
14 - - SCK12 -
15 - - SS12 -
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Table 11. GPIO Alternative Functions (continued)

PORT PIN FUNCTION
AF0 AF1 AF2 AF3 AF4

PF 0 XOUT (SCL1) - - -

1 XIN (SDA1) - - -

2 SXIN - - - -

3 SXOUT - - - -

4 CLKO - - - -

5 - BLNK - - -

6 - EC30 - - -

7 - - T30CAP - -

8 - EC13 - - -

9 - EC14 - - -

10 - T130UT T13CAP - -

11 - T140UT T14CAP - -

NOTES:

1. Anunused pin shouldn’t be configured as an input floating.
2.  Atfter reset, the PB3 pin is configured as BOOT alternative function and the internal pull-up is activated.

3. Atfter reset, the PB4 and PB5 pins are configured as SWCLK and SWDIO alternative functions, and the
internal pull-down on SWCLK and the internal pull-up on SWDIO are activated.

4. The PE3 - PE7 are automatically configured as common or segment signal according to the duty of the
LCD control register when the pins are selected as alternative functions for common/segment.

5. The SWCLK and SWDIO pins shouldn’t be changed as other alternative functions by software during
the pins are connected with debugger host.
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6 WDT

WDT (Watchdog Timer) rapidly detects CPU malfunctions such as endless loops caused by noise and
returns the CPU to the normal state. WDT signal for malfunction detection can be used as either a
CPU reset or an interrupt request.

When the WDT is not being used for malfunction detection, it can be used as a timer to generate
interrupts at fixed intervals. When WDT_CNT value reaches WDT_WINDR value, a watchdog
interrupt can be generated. The underflow time of the WDT can be set by WDT_DR. If an underflow
occurs, an internal reset may be generated. The WDT operates at 40kHz which is the embedded RC
oscillator’s clock.

WDT operations are listed in the followings:
e 24-bit down counter (WDT_CNT)
* Reset or periodic interrupt selection
*  Count clock selection
¢ Watchdog overflow output signal

¢ Counter window function

6.1 WDT block diagram
WDT_DR
(24-bit Data)
WDTCLK of SCU_PPCLKSR Register
WCLKMF of Configuration Reload

L \rite Signal to WDT_CNTR

UNFIEN
i | fwpt/4 »

WDTRC,, v | fwor/16 WoT ot &—»| UNFIFLAG _I_D—bwmimerrupt
PCLK 3 fwor/64_, (24-bit Down Counter) | Underflow

fwpT/256
Ll

WINMIEN
Match detector
F:D—} WINMIFLAG WDT interrupt
>

Underflow

CLKDIV[1:0]

CNTEN[5:0] —&

WCNTMF of Configuration

Magnitude comparison

WDT Reset
If counter > data, 1

WDT_WINDR Write Signal to WDT_CNTR
(24-bit Window Data)

RSTEN[5:0]
WRSTMF of Configuration

NOTES:
1. When a reload signal is generated, the WDT_DR value is reloaded to WDT_CNT register, after 1-
clock delay, with the clock selected by the CLKDIV bits.
2. The watch-dog timer interrupt sources can’t be used as a wake-up source in the deep sleep mode.

Figure 23. WDT Block Diagram
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7 WT

WT (WATCH TIMER) has a function for RTC (Real Time Clock) operation. It is generally used for RTC
design. The internal structure of the watch timer consists of the clock source select circuit, timer
counter circuit, output select circuit and watch timer control register. To operate the watch timer,
determine the input clock source, output interval and set WTEN as ‘1’ in watch timer control register
(WT_CR). It is able to operate simultaneously or individually. To stop the WT, clear the WTEN bit in
the WT_CR register. Even when the CPU is in STOP mode, sub clock stays alive and the WT can
continue operation. The WT_CR can control WT clear and set Interval value at writing, and can read
12-bit WT counter value at reading. The WT features the followings:

e  14-bit Divider
e 12-bit up-counter
e RTC function

7.1 WT block diagram
Figure 24 shows a block diagram of the WT block.

WT_DR
(12-bit Data)

::l > Match

Clear b
i WT_CNT
WTCLK of SCU_PPCLKSR Register —
- 9 (12-bit Up Counter) 3 fwr/(2* X (WT_DR Value + 1))
2
i A > WTIEN
. r— fwr/2* M
Divided MCLK » > ;
« M1 b fwr/2t3 : U WTIFLAG WT interrupt
—XS0SCyf ivi 7l X
Divider 7
WDTRC | X fwr/2 q
WTEN A Clear 2
WTCLR

WTINTV[1:0]

Figure 24. WT Block Diagram
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8 Timer counters
8.1 Timer counter 10/11/12/13/14/15/16

The timer block comprises 7 channels of 16-bit general purpose timers. Each has an independent 16-
bit counter and a dedicated prescaler that feeds counting clock. They support periodic timer, PWM
pulse, one-shot and capture mode.

One more optional free-run timer is provided. The main purpose of this timer is a periodical tick timer
or a wake-up source. The timer counter 10/11/12/13/14/15/16 features the followings:

e 16-bit up-counter and 12-bit prescaler
e Periodic timer, One-shot timer, PWM pulse, and Capture mode

e Synchronous start and clear function
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8.1.1

Figure 25 shows the block diagram of a timer block unit.

Timer counter 10/11/12/13/14/15/16 block diagram

8. Timer counters

TnECE

Edge
Detector

L »
—

12-bit
Prescaler

ECn [ —>|

PCLK
FELK

PCLK/(TIMERN_PREDR+1)

TnCPOL[1:0]

TNMS[1:0]

—»\ xcx

TnEN

TnCLK

Capture Signal

TIMERNn_ADR
(16-bit A Data Register)

Reload

Buffer Register A To other block TOIEN
A
TnPAU A Mateh »{ TnMIFLAG Tn Match interrupt
¢ Comparator
A Match
TIMERn_CNT R |22 ey e
(16-bit Counter) AN \ ThEN
CJIear > Pulse
B Match »| Generator {7 mour
Comparator ¢2

Buffer Register B

Reload

TnMS[1:0] TnOPOL

TIMERNn_BDR TIMERn_CAPDR
(16-bit B Data Register) (Capture Data Register)

TnCIEN

NOTES:

TnCIFLAG

_I_D—> Tn Capture interrupt

1. TnEN bit is automatically cleared to logic “Ob” after one pulse is generated at a PPG one-shot mode.
2. After the TnEN bit is set, counting of TIMERn_CNT may be delayed 2 clocks or more.

Figure 25. Timer Counter n Block Diagram (n =10, 11, 12, 13, 14, 15 and 16)

8.1.2 Pin description for timer counter 10/11/12/13/14/15/16
Table 12. Pins and External Signals for Timer Counter n (n = 10, 11, 12, 13, 14, 15 and 16)
PIN NAME TYPE | DESCRIPTION
ECn I External clock input
TnCAP I Capture input
TnOUT 0 PWM/one-shot output
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8.2 Timer counter 20

A timer block comprises a single channel 32-bit general purpose timer. This timer has an independent
32-bit counter and a dedicated prescaler that feeds counting clock. It supports periodic timer, PWM
pulse, one-shot timer and capture mode.

One more optional free-run timer is provided. Main purpose of this timer is a periodical tick timer or a
wake-up source. The Timer counter 20 features the followings:

e 32-bit up-counter and 12-bit prescaler
e Periodic timer, One-shot timer, PWM pulse, and Capture mode
e Synchronous start and clear function

8.2.1 Timer counter 20 block diagram

Figure 26 shows the block diagram of a timer block unit.

TIMER20_ADR
(32-bit A Data Register)

Reload

Buffer Register A

T20CLK of SCU_PPCLKSR Register To other block T20MIEN
A
A Match T20 Match
T20PAU »| T20MIFLAG interrupt
Comparator
A Match
TIMER20_CNT R |22 e T20CLR
(32-bit Counter) N\ To0EN

Pulse
Generator

eEc20[_} B Match T200UT

Detector

T20CLK Comparator

Buffer Register B

Reload

T20ECE

T20MS[1:0] T200POL

TIMER20_BDR
(32-bit B Data Register)

TIMER20_CAPDR
(Capture Data Register)

T T20CIEN

T20 Capture
T20CIFLAG interrupt

CAPSEL[1:0] T20CPOL[1:0]
T20MS[1:0]

™
T20CAP [} l{

XS0SC —p
WDTRC ——|

Capture Signal

NOTES:
1. T20EN is automatically cleared to logic ‘0’ after one pulse is generated in PPG one-shot mode.
2. After T20EN bit is set, counting of TIMER20 CNT may be delayed by 2 clocks or more.

Figure 26. Timer Counter 20 Block Diagram
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8.2.2 Pin description for Timer counter 20

Table 13. Pins and External Signals for Timer Counter 20

8. Timer counters

PIN NAME TYPE | DESCRIPTION

EC20 I External clock input
T20CAP I Capture input
T200UT 0 PWM/one-shot output
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8.3 Timer counter 21

A timer block comprises a single channel 32-bit general purpose timer. This timer has an independent
32-bit counter and a dedicated prescaler that feeds counting clock. It supports periodic timer, PWM
pulse, one-shot timer and capture mode.

One more optional free-run timer is provided. Main purpose of this timer is a periodical tick timer or a
wake-up source. The Timer counter 21 features the followings:

e 32-bit up-counter and 12-bit prescaler
e Periodic timer, One-shot timer, PWM pulse, and Capture mode
e Synchronous start and clear function

8.3.1 Timer counter 21 block diagram

Figure 27 shows the block diagram of a timer block unit.

TIMER21_ADR
(32-bit A Data Register)

Reload

_Buffer Register A
T21ECE 9 To other block T21IMIEN
A
¢ A Match T21 Match
N L
> T21EN T21PAU » T2IMIFLAG interrupt
EC21 oe
Detector Comparator
/7— A Match
» M TIMER2I_CNT R | oo T21CLR
g (32-bit Counter) \A——— T21EN
PCLK 12-bit M > Pulse 0
| Prescaler B Match p{ Generator raouT
PCLK/(TIMER21_PREDR+1) | 2-CK Comparator >
Buffer Register B T21MS[1:0] T210POL
Reload

TIMER21_BDR TIMER21_CAPDR
T21CPOL[1:0] (32-bit B Data Register) (Capture Data Register)
2 T21MS[1:0] N T T21CIEN

T21CIFLAG

T21 Capture
interrupt

2
X Capture Signal I/f
T21CAP [] X .

NOTES:
1. T21EN is automatically cleared to logic ‘0’ after one pulse is generated in PPG one-shot mode.
2. After T21EN bit is set, counting of TIMER21_CNT may be delayed by 2 clocks or more.

Figure 27. Timer Counter 21 Block Diagram
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8.3.2 Pin description for Timer counter 21

Table 14. Pins and External Signals for Timer Counter 21

8. Timer counters

PIN NAME TYPE | DESCRIPTION

EC21 I External clock input
T21CAP I Capture input
T210UT 0 PWM/one-shot output
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8.4 Timer counter 30

A timer counter 30 is a 16-bit timer with 3-phase PWM function. It has ADC triggering feature for
motor control.

The Timer counter 30 features the followings:
e 16-bit up/down-counter and 12-bit prescaler

e Periodic timer, Back-to-Back timer, and Capture mode
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8.4.1 Timer counter 30 block diagram

Figure 28 shows the block diagram of a timer block unit.

T30EN

UPDT[1:0] PMOC[2:0]
T30CLR —+ ,—} T30 interrupts

TIMER30_PDR Reload Signal Period Match— TIMER30_ADTDR

. E . Bottom —»|
(16-bit Period Data Register)| Generator A Match —]

A B Match —
C Match —»|

Bottom "
Capture Signal Sy syS)
T30MS[1:0] TIMER30_INTCR[4:0]

TIMER30_INTFLAG[4:0]
TIMER30_ADTCR[4:0]

Interrupt Generator
ADC Trigger Signal Starter

Load Signal
Reload

Period Buffer Register

T30CLK of SCU_PPCLKSR Register

fouk/(TIMER30_PREDR+1)

MCLK g Mo [ 1ot
PCLK g Prescaler

Period Match

To ADC block
ADC trigger signal

T30EN Comparator

Up/Down Controller
Clear Signal Generator

16-bit Up/Down Counter ¥

xc=

Hi-Z
Edge [ e — A Match Interrupt
EC30 [} >
Comparator Delay Insertion Controller
T30CLK P: PWM30AA/PWM30AB
A Buffer Register Controller
T30ECE
T N
. Reload D I WIVEVYY
N
D {1 PwM30AB
TIMER30_ADR —
(16-bit A Data_Reglsler) Delay Insertion Controller
PWM30BA/PWM30BB Hi-Z Controller
[ ——— B Match Controller
|> >
T N
Comparator > {_] PWM30BA
i N
B Buffer Register > EI PWM30BB
Delay Insertion Controller
PWM30CA/PWM30CB
Controller
TIMER30_BDR > ~
-bi i L
(16-bit B Data Register) > D PWM30CA
N
— > C Match > {]pwmsocs
A A AA
Comparator
C Buffer Register 4 2 FORCA
frao T30MS[L:0] HIZEN
T30EN HIZSW
DLYEN HIZCLR
DLYPOS
HIZST
TIMER30_CDR TIMER30_OUTCR
T30CPOL[1:0] (16-bit C Data Register)
T30MS[1:0]
0] ™ TIMER30_CAPDR T30CIEN
I/( 7’| (Capture Data Register)
Capture Signal T30 Capture
o -2plUre Signal T30CIFLAG interrapt

1. The Period/A/B/C match interrupts, except Bottom, can occur in the interval mode.

2. The Period match interrupt can occur in capture mode.

3. The 16-bit up/down counter in capture mode is cleared to “0x0000” after the counter value is loaded to
the TIMER30_CAPDR register at valid edge.

4. The HIZSW (high-impedance output software setting) bit can be used for debugging mode. That is, all
T30PWM outputs can be high-impedance state by setting the HIZSW bit to ‘1’ through debugger Ul.

5. After the T30EN bit is set, counting of TIMER30_CNT may be delayed by 2 clocks or more.

Figure 28. Timer Counter 30 Block Diagram
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8.4.2 Pin description for Timer counter 30

Table 15. Pins and External Signals for Timer Counter 30

PIN NAME TYPE | DESCRIPTION
EC30 I External clock input
T30CAP I Capture input
PWM30AA 0 PWM output
PWM30AB 0 PWM output
PWM30BA 0 PWM output
PWM30BB 0 PWM output
PWM30CA 0 PWM output
PWM30CB 0 PWM output
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9 12-bit A/D Converter

ADC (Analog-to-Digital Converter) of A31G12x series allows conversion of an analog input signal to a
corresponding 12-bit digital value. Its A/D module has fourteen analog inputs as shown in Figure 29.
Output of the multiplexer is the input into the converter, which generates the result through successive
approximation.

The A/D module has three registers such as a control register (ADC_CR), a data register (ADC_DR),
and a prescaler data register (ADC_PREDR). The channels to be converted are selected by setting
ADSEL[3:0]. The register ADC_DR contains the results of the A/D conversion. When the conversion is
completed, the result is loaded into the ADC_DR, A/D conversion status bit ADCIFLAG is set to ‘1°,
and the A/D interrupt is set. During A/D conversion, ADCIFLAG bit is read as ‘0’. Main features of the
ADC are listed in the followings:

* 14-channel of analog inputs
e S/W (ADST), Timer trigger (T10/11/12 A match, ADC trigger signal from T30) support
e Conversion time: 58 clocks

e  5-bit Prescaler
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9.1 12-bit ADC block diagram
Figure 29 shows a block diagram of an ADC block.

PCLK/(ADC_PREDR+1) y vbDb
_ U
5-bit viivhe X [€ AVREF
PCLK’ - fapc g l«— VSS
Prescaler REFSEL
_Ct Power Down Mode
ADCEN
ANO —p
ANL ——> v v v ADCIEN
LM / . DR
AN1O — )L(J ;\ 12-bit SAR ADCIFLAG interrupt
AN11 —
AN12 —> 26
AN13 —> S A2
A § ADC_DR
4 - (Read only)
ADSEL[3:0]
[ €—— ADST
|€«—— T10 A match signal
M [«—— T11 A match signal
U [«—— T12 A match signal
X[ € ADC trigger Signal from T30
«—— Reserved
«—— Reserved
«— Reserved
3
TRIG[2:0]

Figure 29. 12-bit ADC Block Diagram
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9.2 Pin description for 12-bit ADC
Table 16. Pins and External Signals for 12-bit ADC

PIN NAME TYPE DESCRIPTION

VDD P Analog/Digital Power
VSS P Analog/Digital GND
AVREF P Analog Reference Voltage
ANO A ADC Input 0

AN1 A ADC Input 1

AN2 A ADC Input 2

AN3 A ADC Input 3

AN4 A ADC Input 4

AN5 A ADC Input 5

ANG6 A ADC Input 6

AN7 A ADC Input 7

ANS A ADC Input 8

AN9 A ADC Input 9

AN10 A ADC Input 10

AN11 A ADC Input 11

AN12 A ADC Input 12

AN13 A ADC Input 13

NOTE: Where A=Analog, P= Power
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10
10.1

USART 10/11/12/13 and UART 0/1
USART 10/11/12/13

USART (Universal Synchronous and Asynchronous serial Receiver and Transmitter) is a highly
flexible serial communication device. The USART of A31G12x series features the followings:

66

Full Duplex Operation. (Independent Serial Receive and Transmit Registers)
Asynchronous or Synchronous Operation

Baud Rate Generator

Supports Serial Frames with 5,6,7,8, or 9 Data bits and 1 or 2 Stop bits

Odd or Even Parity Generation, and Parity Check Supported by Hardware.

Data OverRun Detection

Framing Error Detection

Three Separate Interrupts on TX Completion, TX Data Register Empty and RX Completion

Double Speed Asynchronous communication mode
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A31G12x Datasheet 10. USART and UART

10.1.1 USART 10/11/12/13 block diagram

Figure 30 shows a block diagram of the UART block.

MASTERN
ACK
[€———>
SCKn Control
2
USARTN interrupt USTNMS[1:0] USARTNn_BDR
’ PCLK
[ Baud Rate Generator DBLSn
WAKEIEN RXCIENn v
> Clock .
At Deep Sleep Mode Sync Logic
WAKERN Low level
RXCn
detector Ej
|
D—l— > Y N
RXDn l\ljl Rx R Clock T
Control 71 Recovery E
> X R
T USTNS[2:0] 4,1 /T
Loopsn  XEN P L
> Data > Receive Shift Register 4 ul€
Recovery (RXSR) X [€ B
U
S
| DORN/PEN/FEN Y 2
Checker USARTN_DR[0], USTnRX8[0], (Rx) L
[
USTnSB USARTn_DR[1], USTNRX8[1], (Rx) ’L
l USTnMS[1:0] E
TXEn Stop bit | USTNP[1:0] USTnS[2:0] 5
Generator 2 3
Tx ¢ Parity Transmit Shift Register M <
i i I—
Txbn 1< Control [ Generator (TXSR) 9 v W
X [€
A
Empty signal
E@ mpty signa
USARTN_DR, USTNTX8, (Tx) |<]:|
Y,
TXCIEn DRIENn
USARTR interrupt

Figure 30. UART n Block Diagram of USART (n =10, 11, 12 and 13)
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Figure 31 shows a block diagram of the SPI block.

~
<
ssn[ ]
PCLK Baud Rate Generator
\ 4
» M Edge Detector
sckn [] u And
7l X Controller |
N
\ RXEn T
¢ CPOLn CPHAN E
Mison [[Je—e—F3—o Py - R
A Data Receive Shift Register
1 oy [ o |
T 3 L
b RXCIEn
LOOPS DORnN Checker USARTN_DR[0], (Rx) B
" _>| | M u
USARTn_DRI[1], (Rx) "Is
MOSIn 2 MASTERnN L
USARTR interrupt ORDn [
(MSBILSB-1st) — ¢ N
TXEn E
\ 4
Tx Control 1« ,Tansmit Shift Register
Empty signal
—
TXCIEn DRIEn o
USARTR interrupt
NOTES:
1. After the transmitting, the next transmission should be started after one clock of the SPI clock.
2. In SPI mode, both MOSI1n and MISO1n should be configured as alternative function pins.

Figure 31. SPIn Block Diagram of USART (n =10, 11, 12 and 13)

10.1.2 Pin description for USART 10/11/12/13
Table 17. Pins and External Signals for USART 10/11/12/13
PIN NAME TYPE DESCRIPTION
TXDn @) UART Channel n transmit output
RXDn | UART Channel n receive input
SSn 1/0 SPIn Slave select input / output
SCKn /10 SPIn Serial clock input / output
MOSIn 1/0 SPIn Serial data ( Master output, Slave input )
MISOn 1/0 SPIn Serial data ( Master input, Slave output )
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A31G12x Datasheet 10. USART and UART

10.2

UART 0/1

There are built-in 2-channel of UART module (Universal Asynchronous Receiver/Transmitter) in
A31G12x series. UART operation status including error status can be read from a status register.

A prescaler, which generates proper baud rate, exists for each UART channel. The prescaler can
divide the UART clock source, PCLK, from 3 to 65535. Then, baud rate is generated using a 1:16
clock and an 8-bit precision clock tuning function.

The UART 0/1 of A31G12x series features the followings:

Compatible with 16450

Configurable standard asynchronous control bit (start, stop, and parity)
Programmable 16-bit fractional baud generator

Programmable serial communication

5-, 6-, 7- or 8- bit data transfer

Even, odd, or no-parity bit insertion and detection

1-, 1.5- or 2-stop bit-insertion and detection

16-bit baud rate generation with 8-bit fraction control

Hardware inter-frame delay function

Stop bit error detection

Detail status register
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10. USART and UART

10.2.1

A31G12x Datasheet

UART 0/1 block diagram

Figure 32 shows a block diagram of the UART block.

RECEIVER
< BUFFER
3 RECEIVER 1 Mamer
o P SHIFT ¢—— RxD
3 REGISTER REGISTER
D a— LINE L > RECEIVER
DATA[7:0] CONTROL T G
D REGISTER s
ADDRI4:2 CONTROL
—['L BDR
¢ > - BAUD
APB IF BFR (Fraction) "|  GENERATOR l
PSEL s
PWRITE g Cfgzi? : » TRNASMITTER
PENABLE e < ThNe
- > <
PCLK REGISTER  [¢ CONTROL
NRESET > TRANSMITTER
BUFFER |
TRANSMITTER =
—|  HOLDING 4 Q TRANSMITTER
REGISTER > o SHIFTER —>TxD
@ REGISTER
INTERRUPT INTERRUPT
> ENABLE > CONTROL -
REGISTER LOGIC > INTERRUPT
INTERRUPT
D ID
REGISTER
Figure 32. UART 0/1 Block Diagram
10.2.2 Pin description for UART 0/1
Table 18. Pins and External Signals for UART 0/1
PIN NAME TYPE DESCRIPTION
TXDO 0] UART Channel 0 transmit output
RXDO I UART Channel 0 receive input
TXD1 @) UART Channel 1 transmit output
RXD1 | UART Channel 1 receive input
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11 12C 0/1/2 interface

I12C is one of industrial standard serial communication protocols, which uses 2 bus lines, Serial Data
Line (SDAN) and a Serial Clock Line (SCLn), to exchange data. Because both SDAn and SCLn lines
are open-drain output, each line needs a pull-up resistor (n =0, 1 and 2).

The 12C 0/1/2 of A31G12x series features the followings:
e Compatible with I12C bus standard
e  Multi-master operation
¢ Up to 1MHz data transfer read speed
e 7-bit address
e Support two slave addresses
*  Both master and slave operation

*  Bus busy detection
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11.12C 0/1/2 interface

A31G12x Datasheet

11.1 12C 0/1/2 block diagram
Figure 33 shows a block diagram of the 12C block.
M\
. 12C interrupt
Slave Address Register
12Cn_SAR CZ'
RXACKn, GCALLN, 3 Interrupt
TENDnN, STOPDn, Generator 12CnIEN ¢
SSELn, MLOSTN, A General Call And
BUSYn, TMODEn Address Detector [€— 12CNGCE |
f ; N
Receive Shift Register T
SDAn > (RXSR) > 12Cn_DR, (Rx) :} E
SDA In/Out | ACK Signal < N
N-ch |[e——— < A
Controller Generator |€— ACKNnEN L
vss o P STOP/START  |[€— STOPCn B
d B Condition Generator [g— STARTCn U
A A s
Transmit Shift Register
(XSR) < l2Cn DR, (Tx)  |{——= !
SDA Hold Time Register N
< 12Cn_SDHR C:' E
Time Generator " - "
- SCL Out SCL High Period Register
scin [« > Controller [€ _ And < 12Cn_SCHR =
Time Controller =
SCL Low Period Register
N-ch € T < 12Cn_SCLR <:|
VSS PCLK L
NOTE: When the corresponding port of 12C is a sub-function for SCLn/SDAn pin, the SCLn/SDAn pins are
automatically set as N-channel open-drain outputs and the input latch is read when reading the pins.
The corresponding pull-up resistor is determined by the control register.

Figure 33. 12C Block Diagram (n =0, 1 and 2)
11.2 Pin description for 12C 0/1/2
Table 19. Pins and External Signals for 12C (n = 0, 1 and 2)

PIN NAME TYPE DESCRIPTION
SCLn I/O I2C channel n Serial clock bus line (open-drain)
SDANn I/0 I2C channel n Serial data bus line (open-drain)
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12 LCD driver

LCD driver of A31G12x series includes an LCD control register (LCD_CR) and an LCD driver bias
and contrast control register (LCD_BCCR). LCLK[1:0] of the LCD_CR determines frequency of COM
signal scanning each segment output. ARESET clears the LCD_CR and sets the LCD_BCCR to logic
‘0.

LCD display can continue its operation even during Sleep mode and Deep sleep mode if it uses a
selected clock for LCD driver.

A clock and duty of the LCD driver is initialized by hardware whenever a value is written to the control
register. So, it is recommended not to rewrite the LCD_CR frequently.

12.1 LCD driver block diagram
Figure 34 shows a block diagram of the LCD driver block.

LCD Display DATA Register

v

Display Data Select Controller
and —®
Display Data Buffer Register

Segment
Driver

LCDCLK of SCU_PPCLKSR Register

|0l

Common
Driver
fLcp ®
A
y
«| Timing
"1 controller
LCD_CR T
>
LCD
Voltage
Bias
LCD_BCCR >

Figure 34. LCD Driver Block Diagram
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12. LCD driver A31G12x Datasheet

12.2 Pin description for LCD driver
Table 20. Pins and External Signals for LCD Driver
PIN NAME TYPE | DESCRIPTION
COMO to COM7 0 LCD common signal outputs
SEGO to SEG43 o LCD segment signal outputs
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13

CRC and checksum

13. CRC and checksum

A CRC (cyclic redundancy check) generator is used to obtain 16-bit CRC code of Flash ROM and any
data stream.

Among other applications, CRC-based techniques are used to verify data transmission or storage
integrity. In the scope of functional safety standards, they offer means of verifying Flash memory’s

integrity.

The CRC generator helps computing the signature of the software during runtime, comparing with a
reference signature.

A CRC generator of A31G12x series has following features:

Auto CRC and User CRC Mode

Supports CRC-CCITT (G1(x) = x"® +x”2 + x5+ 1)

Supports CRC-16 (Ga(x) = x'® + x5 + x2 + 1)

CRC and Checksum mode

CRC/Checksum Start Address Auto Increment (User mode only)
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13. CRC and checksum A31G12x Datasheet

13.1 CRC and checksum block diagram

Figure 35 shows a block diagram of the CRC and checksum interface block.

POLYS RLTCLR
MODS FIRSTBS PCLK iMDSEL

v v

CRC_IN
(32-bit Input Register)

> M
U Buffer Register CRC Generator
I—P X Polynomial Selector
— 16 12 5
] Internal Bus f | Load Signal Gi() =x7+xT4 X"+ 1
Go(X)=x*® +x®+x2+ 1
CRC_INIT 32 -
(32-bit Initial Register) d
CRC_EADR CRC_SADR 32 -
(End Address Register) (Start Address Register) d
. . Checksum Generator
| Increment Trigger Signal
Comparator )
MODS
If match, Clear SARING T
16
CRCRUN
A 4
CRC_RLT

(16-bit Result Register)

NOTES:

1. The operation is finished after calculating from the CRC_SADR to the CRC_EADR on auto mode or
SARINC=1.

2. The CRC_SADR and CRC_EADR are the same value after completion.

3. The end address (CRC_EADR) must be greater than the start address (CRC_SADR) by at least 4.

4. The CRC_SADR/CRC_EADR on the “Auto mode” should have any value in flash memory area
(0x10000000 to 0x1000FFFF).

5. The CPU will be held at “Auto Mode” if the CPU is in the flash memory and the global interrupt
should be disabled by software.

6. The HCLK frequency should be less than or equal to 20MHz in “Auto mode” by CRC_CR.MODS bit.

7. On auto mode run, the CRC_CR register cannot be written and the CRC_RLT register cannot be
read.

Figure 35. CRC and Checksum Block Diagram
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14  Electrical characteristics

Unless otherwise specified, test conditions for DC characteristics are as shown in the followings:
e Ta=-40°C to +85°C(Commercial grade) or Ta = - 40 °C to + 105°C(Industrial grade)
e VDD=1.8to5.5V

NOTE: Refer to Figure 57. A31G12x series Numbering Nomenclature for device part number by
Commercial grade.

14.1 Absolute maximum ratings

Absolute maximum ratings are limiting values of operating and environmental conditions, which
should not be exceeded under the worst possible conditions.

Table 21. Absolute Maximum Ratings

Parameter Symbol Ratings Unit | Note
Supply voltage VDD -0.3t0 +6.5 V -
Normal pin \ -0.3to VDD +0.3 Vv Voltage on any pin with respect to VSS
Vo -0.3to VDD +0.3 \%
lon -18 mA Maximum current output sourced by
(lon per 1/O pin)
Zlon -150 mA Maximum current (Zlon)
loL 140 mA Maximum current sunk by (lo. per 1/O
pin)
ZloL 170 mA Maximum current (Zlov)
Total power | Pt 850 mw | -
dissipation
Storage Tste -65 to +150 °C -
temperature
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14.2 Recommended operating conditions
Table 22. Recommended Operating Conditions

Parameter Symbol Conditions Min Max Units
Operating voltage | VDD fx = 32 to 38kHz Sub Clock 1.8 5.5 \%

fx = 2.0 to 4.2MHz Main Ceramic 2.2 5.5

fx = 2.0 to 16MHz Clock Crystal 2.7 5.5

fx = 2.0 to 40MHz External Clock 3.0 5.5

fx = 40kHz Internal RC 1.8 55

fx = 2.5 to 40MHz 1.8 5.5
Operating Torr VDD = 1.8 to 5.5V (Commercial grade) -40 85 °C
temperature VDD = 1.8 to 5.5V (Industrial grade) -40 105
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14.3 ADC characteristics

Table 23. ADC Characteristics

14. Electrical characteristics

(VDD = 2.2V to 5.5V)

Parameter Symbol | Conditions Min Typ Max Units
Resolution - - - 12 - bit
Integral non-linearity INL '_?:/SEET%7V -5.5V, _ _ +5 LSB
Differential non-linearity DNL - - +1
Zero offset error ZOE - - +4
Full scale error FSE - - +8
Conversion time tcony AVREF=4.0V — 5.5V 20 - - us
AVREF=3.0V - 5.5V 30 - -
AVREF=2.7V - 5.5V 60 — —
Analog input voltage Van - VSS - AVREF Vv
Analog reference voltage AVREF - 2.2 - VDD \
ADC input leakage current Ian AVREF=5.0V - - 2 A
ADC current lanc Enable VDD=5.0V - 1 2 mA
Disable - - 0.1 A

NOTES:

1. Zero offset error is a difference between 0x000 and the converted output for zero input voltage (VSS).
2. Full scale error is a difference between OxFFF and the converted output for top input voltage (VDD).

3. IfAVREF is less than 2.7V, the resolution degrades by 1-bit whenever AVREF drops 0.1V.

(It is recommended that the clock of ADC is 0.5MHz under 2.7V)
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14.4 Power-on reset characteristics

Table 24. Power-on Reset Characteristics
Parameter Symbol Conditions Min Typ Max Units
Reset release level VPor — — 1.2 — V
Hysteresis AV - - 0.2 - \
VDD voltage rising time tr 0.2V to 2.0V 0.05 - 100 V/ms
POR current IPor - — 0.1 - A
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14.5 Low voltage reset characteristics

Table 25. Low Voltage Reset Characteristics
Parameter Symbol | Conditions Min Typ Max Units
Detection level Vivr Falling edge voltage - 1.62 1.77 v

1.85 2.00 2.15
1.98 2.13 2.28
2.13 2.28 2.43
231 2.46 2.61
2.47 2.67 2.87
2.84 3.04 3.24
3.00 3.20 3.40
3.35 3.55 3.75
3.45 3.75 4.05
3.69 3.99 4.29
3.95 4.25 4.55
4.25 4.55 4.85

Hysteresis AV - - 100 200 mv

Minimum  pulse | tw - 100 - - V&

width

LVR current lLvr Enable, All mode VDD =5V | — 10.0 20.0 MA
Disable - - 0.1
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14.6 Low voltage indicator characteristics

Table 26. Low Voltage Indicator Characteristics
Parameter Symbol | Conditions Min Typ Max Units
Detection level Vivi Falling edge voltage 1.85 2.00 2.15 v

1.98 2.13 2.28
2.13 2.28 2.43
231 2.46 2.61
2.47 2.67 2.87
2.84 3.04 3.24
3.00 3.20 3.40
3.35 3.55 3.75
3.45 3.75 4.05
3.69 3.99 4.29
3.95 4.25 4.55
4.25 4.55 4.85

Hysteresis AV - - - 200 mV

Minimum  pulse | tw - 100 - - us

width

LVI current ILvi Enable, All mode VDD =5V | — 10.0 20.0 A
Disable — — 0.1
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14. Electrical characteristics

14.7 High frequency internal RC oscillator characteristics
Table 27. High Frequency Internal RC Oscillator Characteristics

Parameter Symbol | Conditions Min Typ Max Units
Frequency fuire VDD = 1.8V to 5.5V — 40 — MHz
Accuracy - To=0°Cto+50°C - - +1.5 %

T =-40 °C to +85 “C(Commercial grade) | — - +3.5

Ta = -40 °C to +105 "C(Industrial grade) - - +4.5
Clock duty ratio Tob - 40 50 60 %
Stabilization time thes - - - 100 us
IRC current lnire Enable - 500 - A

Disable - - 0.1 A
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14.8 Internal watchdog timer RC oscillator characteristics
Table 28. Internal Watchdog Timer RC Oscillator Characteristics
Parameter Symbol | Conditions Min Typ Max Units
Frequency fwpTtre - 36 40 44 kHz
Stabilization time | twopts - - - 1 ms
WDTRC current IwbTre Enable - 3 6 HA
Disable - - 0.1
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14.9 LCD voltage characteristics
Table 29. LCD Voltage Characteristics
Parameter Symbol Conditions Min Typ Max Units
LCD voltage VLCO LCD contrast disabled, 1/4 bias Typx0.95 VDD Typx1.05 V
LCD contrast | VLCD[3:0]=0x00 Typx0.94 VDD x16/31 | Typx1.06 Y
enabled, VLCD[3:0]=0x01 VDD x16/30
;’: ;’:‘;I VLCD[3:0]=0x02 VDD x16/29
load VLCDJ[3:0]=0x03 VDD x16/28
VLCD[3:0]=0x04 VDD x16/27
VLCDJ[3:0]=0x05 VDD x16/26
VLCDJ[3:0]=0x06 VDD x16/25
VLCDI[3:0]=0x07 VDD x16/24
VLCDJ[3:0]=0x08 VDD x16/23
VLCD[3:0]=0x09 VDD x16/22
VLCDJ[3:0]=0x0A VDD x16/21
VLCD[3:0]=0x0B VDD x16/20
VLCD[3:0]=0x0C VDD x16/19
VLCDJ[3:0]=0x0D VDD x16/18
VLCDI[3:0]=0x0E VDD x16/17
VLCDI[3:0]=0x0F VDD x16/16
LCD VLC1 VDD = 2.7V to 5.5V, Typ-0.2 3/4xVLCO Typ+0.2 \%
mid bias VLC2 LCD clock = OHz, Typ-0.2 2/4xVLCO Typ+0.2
voltage™°™ VLC3 1/4 bias, No panel load Typ-0.2 1/4xVLCO Typ+0.2
LCD driver Rio VLCD=3V - 5 10 kQ
output
impedance
LCD bias RLCD1 1/4 bias, TA=25°C 7.0 10 13.0 kQ
dividing
resistor RLCD2 35 50 65
RLCD3 56 80 104
RLCD4 168 240 312

NOTE: It is the middle output voltage when the VDD and the VLCO node are connected.
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14.10 DC electrical characteristics
Table 30. DC Electrical Characteristics
Parameter | Symbol Conditions Min Typ Max Units
Input High | Viy All input pins, NnRESET 0.8vDD | — VDD Y
Voltage
Input Low | Vi All input pins, NnRESET - - 0.2vDD | V
Voltage
Input AV All input pins, nRESET, VDD=3V 100 200 - mV
hysteresis
Output  High | Vom VDD=4.5V, lom = — 2mA, VDD-1.0 | - - \Y
Voltage All output pins except Vouz
Vomz VDD=4.5V, TA=25°C, lonz = — 15mA, VDD-2.0 | — -

PEO-PE7
Output Low | Vo1 VDD=4.5V, loi1 = 10mA, - - 1.0 \%
Voltage All output pins except Vo,

Vo2 VDD=4.5V, lo2 = 120mA, - 15 3.0

PDO-PD7
Input high | I All Input ports - - 1 HA
leakage
current
Input low | Il All Input ports -1 - - HA
leakage
current
Pull-up resistor | Rpy V=0V, Ta=25°C, VDD=5V 25 50 100 kQ

All Input ports VDD=3V 50 100 200

V=0V, Ta=25C, VDD=5V 150 250 400

RESETB VDD=3V 300 500 700
Pull-down Rep V/=VDD, Tx=25°C, VDD=5V 13 25 50 kQ
resistor All Input ports VDD=3V 25 50 100
OSC feedback | Rxi XIN=VDD, XOUT=VSS, T,=25°C, VDD=5V | 600 1,200 2,000 kQ
resistor Rx2 SXIN=VDD, SXOUT=VSS, TAa=25°C, | 2.5 5 10 MQ

VDD=5V
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14.11 Supply current characteristics
Table 31. Supply Current Characteristics
Parameter | Symbol Conditions Typ Max Units
Supply IDD1 fuire = 40MHz VDD=5V+10% 6.5 13.0 mA
current (run) fuire = 20MHz VDD=5V+10% 4.0 8.0
fun = 16MHz VDD=5V+10% 5.0 10.0
VDD=3V+10% 3.5 7.0
lbp2 fuire = 40MHz VDD=5V+10% 4.0 8.0 mA
(sleep) frire = 20MHz VDD=5V+10% 2.5 5.0
fun = 16MHz VDD=5V+10% 3.2 6.4
VDD=3V+10% 2.0 4.0
Ibps fsus = 32.768kHz or Sub run 920 180 UuA
fwotre = 40kHz,
Iopa VDD=3V+10%, TA=25°C Sub sleep 7.5 15.0
lbps Deep sleep, VDD=5V+10%, TA=25°C 0.5 3.0
NOTES:
1. fXIN is an external main oscillator, fSUB is an external sub oscillator, fHIRC is a high frequency internal
RC oscillator, and fx is the selected system clock.
2. All supply current items don’t include the current of an internal watch-dog timer RC (WDTRC) oscillator
and peripheral blocks.
3. All supply current items include the current of the power-on reset (POR) block.
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14.12 AC characteristics
Table 32. AC Characteristics

Parameter Symbol Conditions Min Typ Max | Units
RESETB input low width | trst VDD =5V 10 - - ys
Interrupt input high, tiwH, twe All interrupts, VDD =5V 100 - - ns
low width
External counter input tecwn, tecwe | VDD =5V 100 - -
high, low pulse width All external counter input
External counter trec, trec ECn,VDD =5V - - 20
transition time All external counter input
J tiwL R B tIWH N
External 0.8VvDD
Interrupt
K £ 0.2VDD
B tRST R
RESETB /
K £ 0.2VDD
B tECWL gL tECWH R
«— tFEC —>| tREC
ECn
N 7

Figure 36. AC Timing
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14.13 SPI characteristics

Table 33. SPI Characteristics
(VDD = 2.7V to 5.5V)

Parameter Symbol | Conditions Min Typ | Max Units

Output Clock Pulse | tsck Internal SCK source 400 - - ns
Period

Input  Clock Pulse External SCK source 400 - -
Period

Output clock high, low | tsckn, Internal SCK source 180 - -
pulse width tsckL

Input clock high, low External SCK source 180 - -
pulse width

First output clock delay | trop Internal/External SCK source 200 - -
time

Output clock delay | tps - - - 100
time

Input setup time tois - 180 - -

Input hold time tom - 180 - -

SS
(Output/Input)

—» tFOD

A

<L r __:

SCK
(CPOL=0)
(Output/Input)

_tSCKL | | tSCKH_

SCK
(CPOL=1)
(Output/Input)

C 7

tDIS tDIH

<L
MISO/MOSI <2\
(Data Input) 4<:<>_/ LSB

<« tDS

e

< C

MISO/MOSI

(Data Output) MSB LS

Figure 37. SPI Timing
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14.14 12C characteristics
Table 34. 12C Characteristics
Parameter Symbol | Standard Fast Fast Plus Units
Min Max | Min Max Min Max
I2C operating voltage - VDD = 1.8V VDD = 2.0V VDD 2 2.7V -
Clock frequency tscL 0 100 0 400 0 1000 kHz
Clock high pulse width tscLh 4.0 - 0.6 - 0.26 - us
Clock low pulse width tscLL 4.7 - 1.3 - 0.5 -
Bus free time ter 4.7 - 1.3 - 0.5 -
Start condition setup time | tstsu 4.7 - 0.6 - 0.26 -
Start condition hold time tsTHD 4.0 - 0.6 - 0.26 -
Stop condition setup time | tspsu 4.0 - 0.6 - 0.26 -
Stop condition hold time tspHD 4.0 - 0.6 - 0.26 -
Output Valid from Clock tvp 0 - 0 - 0 -
Data input hold time toiH 0 - 0 1.0 0 0.45
Data input setup time tois 250 - 100 - 50 - ns
< tscL >
4— tSTSU ;SCLH= 4t SCLL> —p —>» i€—1tSPSU

SCL \_ b <— tSPHD
SDA / X / \
tBF i\
€— tSTHD —pi €— tDIS < >
: —> €—tvD
SDA i X X
Out :\ :
—p €«— tvD '
Figure 38. 12C Timing
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14.15 UART timing characteristics

Table 35. UART Timing Characteristics (PCLK=11.1MHz)

Parameter Symbol | Min Typ Max Units
Serial port clock cycle time tsck 1,250 tCPU x 16 1,650 ns
Output data setup to clock rising edge | ts: 590 tCPU x 13 -
Clock rising edge to input data valid ts2 - - 590
Output data hold after clock rising | th1 tCPU—50 | tCPU B
edge
Input data hold after clock rising edge | th2 0 - -
Serial port clock High, Low level width | tHicH
' 470 tCPU x 8 970
tLow
tsck
tHIGH tLow
N N

Figure 39. UART Timing Characteristics

Shift Clock / \ i \ / \ / \ / \ / \ / \ / \

ts1

Data Out \ |.30 X D1 X D2 X D3 X D4 X D5 X D6 X D7
oaai Ve Yoma} Vv e} Yvaa ) Yoma} Vome\ Ve

Figure 40. Timing Waveform of UART Module
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14. Electrical characteristics A31G12x Datasheet

14.16 Data retention voltage in Stop mode

Table 36. Data Retention Voltage in Stop Mode
Parameter Symbol | Conditions Min Typ | Max Units
Data retention | Voobpr - 1.8 - 55 \Y,
supply voltage
Data retention | loobr * Vboor = 1.8V (Ta=25°C) - - 1 HA
supply current * Deep sleep mode
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A31G12x Datasheet 14. Electrical characteristics

14.17 Internal flash characteristics
Table 37. Internal Flash Characteristics
Parameter Symbol | Conditions Min Typ | Max | Units
Page write time trsw - - 3.0 3.5 ms
Page erase time trse - - 3.0 3.5
Chip erase time trce - - 3.0 3.5
Flash program voltage | Veom On erase/write 2.0 - 5.5 V
System clock | fucik - 2.0 - - MHz
frequency
Endurance of | NFwe * Page 0to 511 TA=25 °C, 10,000 - - Cycles
Write/Erase » Configure Option Page 1 Page unit
Configure Option Page 2/3 100,000

Retention time trr 10 - - Years
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14. Electrical characteristics

14.18 Input/output capacitance

Table 38. Input/Output Capacitance

A31G12x Datasheet

(VDD =0V)
Parameter Symbol | Conditions Min Typ Max Units
Input capacitance Cin e f=1MHz - - 10 pF
Output capacitance | Cour * Unmeasured pins are
/O capacitance Cio connected VSS

94
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A31G12x Datasheet 14. Electrical characteristics

14.19 Main oscillator characteristics

Table 39. Main Oscillator Characteristics
(VDD = 2.2V to 5.5V)

Oscillator Parameter Conditions Min Typ Max Units

Crystal Main oscillation | 2.7 Vto 5.5V 2.0 - 16.0 MHz
frequency

Ceramic Main oscillation | 2.2V t0o 5.5V 2.0 - 4.2

Oscillator frequency 27Vto55V 2.0 - 16.0

External Clock XIN input frequency 3.0Vio 55V 2.0 - 40.0 MHz
External Clock Duty | — - 50 - %
Ratio

XOuT

“ @

B

Figure 41. Crystal/Ceramic Oscillator

‘ XIN XOuT

T T

External  Open
Clock
Source

Figure 42. External Clock
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14. Electrical characteristics A31G12x Datasheet

14.20 Sub-oscillator characteristics

Table 40. Sub-oscillator Characteristics
Oscillator Parameter Conditions Min Typ Max Units
Crystal Sub oscillation frequency - 32 32.768 38 kHz
External Clock SXIN input frequency 32 - 38

SXIN SXOUT ‘

ED

'I||—| }lﬂ

Figure 43. Crystal Oscillator

‘ SXIN SXOUT

T T

External  Open
Clock
Source

Figure 44. External Clock
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14. Electrical characteristics

14.21 Main oscillation stabilization time
Table 41. Main Oscillation Stabilization Time
Oscillator | Conditions Min | Typ | Max | Unit
Crystal e fyn 2 2MHz VDD = 2.7V to 5.5V - - 60 ms
Ceramic ¢ Oscillation stabilization occurs when VDD is | VDD = 2.2V to 5.5V — — 10
equal to the minimum oscillator voltage range.
External e fun = 2.0 to 40MHz 12.5 - 250 ns
clock « XIN input high and low width (tx., tx)
P 1/fXIN N
B XL N tXH R
XIN % 0.8vDD
X 0.2vDD
Figure 45. Clock Timing Measurement at XIN
\BO\ o7
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14. Electrical characteristics A31G12x Datasheet

14.22 Sub-oscillation stabilization time
Table 42. Sub-oscillation Stabilization Time
Oscillator Conditions Min Typ. Max Units
Crystal - - - 10 sec
VDD=3V, Ta=25 °C - 0.7 1.5
External clock | SXIN input high and low width (tx., txH) 5 - 15 us
P 1/fsuB |
P XL ‘| |‘ tXH N
SXIN % 0.8VDD
X 0.2vDD

Figure 46. Clock Timing Measurement at SXIN
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A31G12x Datasheet 14. Electrical characteristics

14.23 Operating voltage range

(fxin=2.0 to 16MHz, x-tal) (fsu=32 to 38kHz)

e ————

16.0MHz -

4.2MHz -
2.0MHz -
<€«—Crystal——»-
< Ceramic———»
22 27 5.5 1.8 55
Supply voltage (V) Supply voltage (V)

Figure 47. Operating Voltage Range
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14. Electrical characteristics A31G12x Datasheet

14.24 Recommended circuit and layout
This 0.1uF capacitor should be within
4 1lcm from the VDD pin of MCU onthe 2 { VDD VCC
/ L PCB layout. e T T
VDD I e Y
0.1uF —= DC Power
VSS $
VCC
The MCU power line (VDD and VSS)
> {should be separated from the high- }
NEH current part at a DC power node on
w High-Current Part the PCB layout.
C Infrared LED,
6 { FND(7-Segment), }
= o 3
N4
SE {This 0.01uF capacitor is alternatively }
— for noise immunity.
w X-tal
XIN 110 B — - The main and sub crystal should be within 1cm from the pins of MCU on the PCB layout.
XOUT o —
< The load capacitors of the sub clock
SXIN ALy -C1,C2: CLx 2+ 15%
L o " -CL=(C1lxC2)/(CL + C2) - Cstray
:'_I_H - Cu: the specific capacitor value of crystal
SXouT |_'|=‘ - Cstray: the parasitic capacitor of a PCB (1pF — 1.5pF)
32.768kHz
DD
[T J This reset circuit should be as close
10kQ"».: by the MCU as possible.
NRESET ;
T 1uF./
Figure 48. Recommended Circuit and Layout
100 \BO\
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SMPS Side <— | —» MCU Side
VCC VDD
SMPS Y I I - |
R1 MCU
! Lol s
= c1 c2 C3 =

NOTES:

1. Capacitor C1 is to flatten out the voltage of the SMPS power, VCC.
— Recommended C1: 470uF/25V more

2. Resistor R1 and capacitor C2 are the RC filter for VDD and suppress the ripple of VCC.
— Recommended R1: 10Q - 20Q
— Recommended C2: 47uF/25V more
— The R1 and C2 should be as close by the C3 as possible.

3. Capacitor C3 is used for temperature compensation because an electrolytic capacitor becomes
worse characteristics at low temperature.
— Recommended C3: ceramic capacitor 2.2uF more.
— C3 should be within 1cm from VDD pin of MCU on the PCB layout.

4. The above circuit is recommended to improve noise immunity (EFT, Surge, ESD, etc.) when the
SMPS supplies the VDD of MCU.

Figure 49. Recommended Circuit and Layout with SMPS Power
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15. Package information

Package information

15
15.1

80 LQFP 12x12 package information

%HHHHHHHHH‘HHHHHHHHHH

PIN#1 INDEX

GAUGE PLANE 0.25

)

E1

(L)

LEAD FORM PART

b

BASE METAL

b1
\ °

(]

J( WITH PLATING

SECTIONA-A

NOTES:

I

REV.

DESCRIPTION DATE

APPROVAL

GENERATE.

06127

JH. KIM

Y. CHAE

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER})

SYMBOL | MIN NOM MAX
A - - 160
Al 0.05 - 0.15
A2 1.35 140 145
b 017 022 027
bl 0.17 020 023
c 0.09 = 020
i 0.09 Z 016
D 1380 1400 1420
D1 11.80 1200 1220
E 13.80 1400 1420
El 11.80 12.00 1220
e 0.50 BSC
L 045 [ 060 [ 075
] 1.00 REF
5 oo [ s [ 7

- ALL DIMENSIONS REFER TO JEDEC STANDARD MS-026-BDD.

DIMENSION 'D1' AND 'E1" DO NOT INCLUDE MOLD PROTRUSIONS. ALLOWABLE

PROTRUSION IS 0.25MM PER SIDE. 'D1' AND 'E1' ARE MAXIMUM PLASTIC BODY SIZE
DIMENSIONS INCLUDING MOLD MISMATCH.

w

. DIMENSION 'b' DOES NOT INLCUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR

PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE MAXIMUM 'b"
DIMENSION BY MORE THAN 0.08MM.

I

PQOINT ON THE PACKAGE BODY.

_'A1"1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO THE LOWEST

LIST OF MATERIAL AND APPLICABLE DOCUMENTS

SCALE: NonE | TR | DR 5. KaNG | TTE
DO | SRR | TEER e LQFP 12X12MM 80LD
FROJECTIO Wn..n CHECKED: vy chae PACKAGE OUTLINE
UMLESS =
mnmnmmu@lm P APPROVED: v GHag

CAD NAME: DRAWING NUMEER: REV. | SHEET:
ABOV SEMICONDUCTOR OLQ-1212080 OLQ-1212080 — 1 OF 1

Figure 50. 80 LQFP 12 x 12 Package Outline
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80 LQFP 14x14 package information

15.2

D A
_ D1 A2
WEEEIIEEEEIEEIEEEEIII L
= | -
W PIN# 1 INDEX | M
HHESRHEHHEHHEHEEEREE R
le| b iglon @] !
s —
N S—
L1 SECTION A-A

LEAD FORM PART

NOTES:

1. ALL DIMENSICNS REFER TO JEDEG STANDARD MS-026-BEC

REV. DESCRIPTION DATE ENG APPROVAL
— GENERATE. 04/18M7 JH. KIM YJ. CHAE
COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN NOM MAX
A - - 160
Al 0.05 - 015
A2 135 1.40 145
b 022 032 038
b1 0.22 030 0.33
c 0.09 - 0.20
c 0.09 - 0.16
D 1580 | 1600 16.20
D1 1380 | 1400 14.20
E 1580 | 1600 16.20
E1 1380 | 1400 14.20
e 0.65BSC
L 045 | oe0 | u7s
L1 1.00 REF
5 o | 35 [ T

2. DIMENSION 'D1' AND 'E1" DO NOT INCLUDE MOLD PROTRUSICNS. ALLOWABLE
PROTRUSION IS 0.25MM PER SIDE. 'D1' AND 'E1' ARE MAXIMUM PLASTIC BODY SIZE
DIMENSIONS INCLUDING MOLD MISMATCH.

3. DIMENSION 'b' DOES NOT INLCUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE MAXIMUM 'b"
DIMENSION BY MORE THAN 0.08MM.

4.'A1"IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO THE LOWEST
POINT ON THE PACKAGE BODY.

LIST OF MATERIAL AND APPLICABLE DOCUMENTS

SCALE:

DATE:

DRAWN:

TLE:

NONE 0418117 JS. KANG
DENSIONAL M| NTOLSRANCED | ENGINEER: g LQFP 14X14MM 80LD
PROJECTION o CHECKED: ) opiae PACKAGE QUTLINE
UNLESS 200
SPECIFIED % m_ ey APFRAVED: ) CHAE
CAD NAME DRAWING NUMEER: REV. SHEET:
ABOV SEMICONDUCTOR| “*55 1414080 ola-i4ta080 | 1 oF 1

Figure 51. 80 LQFP 14 x 14 Package Outline
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64 LQFP 10x10 package information

15.3

REV.

DESCRIPTION

DATE

APPROVAL

GENERATE.

D4i18M1T

JH. KIM

YJ. CHAE

NCTES:

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN NOM MAX
A - - 160
Al 005 - 0.15
A2 135 140 145
b 017 022 0.27
b1 017 020 023
c 003 - 020
cl 003 - 016
D 11.80 1200 | 1220
D1 9,80 1000 | 1020
E 11.80 1200 | 1220
E1 9.80 1000 | 1020
e 050 BSC
L 045 | 060 | o075
L1 1.00 REF
=) i3 7 35° _ 7

L1

LEAD FORM PART

N CHRTR TRV ARTA A RATNI A
= | = | =
= — 4]
u W - + - M
I I h
Hek- e H

/J,.a_:I PLATING

SECTION A-A

1. ALL DIMENSION REFER TO JEDEC STANDARD MS-026-BCD.

2. DIMENSIONS 'D1' AND "E1" DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSICN IS 0.25MM PER SIDE. 'D1' AND 'E1' ARE
MAXIMUM PLASTIC BODY SIZE DIMENSIONS INCLUDING MOLD MISMATCH.

3. DIMENSION 'b' DOES NOT INCLUDE DAMBAR PROTRUSION.
ALLOWABLE DAMBAR PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH
TO EXCEED THE MAXIMUM 'b" DIMENSION BY MORE THAN 0.08MM.

4_'A1" 1S DEFINED AS THE DISTANCE FROMTHE SEATING PLANE TO THE
LOWEST POINT ON THE PACKAGE BODY.

LIST OF MATERIAL AND APPLICABLE DOCUMENTS

SCALE: none | PEnamy | DM 15, kang | TME
R £ R LQFP 10X10MM 64LD
Ny = CERER v chee PACKAGE QUTLINE
SPECIFIED et APPROVED: v, cHas

CAD NAME: DRAWING NUMBER: REV SHEET:
ABOV SEMICONDUCTOR|  oLa-1010064 OLG-1010064 7 - 7 1 OF 1

Figure 52. 64 LQFP 10 x 10 Package Outline
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64 LQFP 12x12 package information

15.4

GAUGE PLANE 0.25

>

LEAD FORM PART

SECTION A - A

HHAARAARAAARAAAR
|
=lofl =
CRIOOHIEHEREEEE
e b Fe

Al

REV. DESCRIPTION DATE ENG APPROVAL

—_ GENERATE. 041877 | JH. KIM YJ. CHAE

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN NOM MAX
A - - 1.60
Al 0.05 - 0.15
A2 135 1.40 145
b 0.22 0.32 0.38
b1 0.25 0.30 0.33
¢ 0.09 - 0.20
e 0.09 - 0.16
D 13.80 14.00 14.20
D1 11.80 12.00 12.20
E 13.80 14.00 14.20
E1 11.80 12.00 12.20
e 0.65 BSC
L 045 | oe0 [ o7s
L1 1.00 REF
o o [ 35 | 7

NOTES:
1. ALL DIMENSIONS REFER TO JEDEC STANDARD MS-026-BDC.

2 DIMENSICNS 'D1' AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS.
ALLOWABLE PROTRUSION IS 0.25MM PER SIDE. 'D1' AND 'E1' ARE
MAXIMUM PLASTIC BODY SIZE DIMENSIONS INCLUDING MOLD FLASH.

3. DIMENSICN 'b* DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED
THE MAXIMUM 'b* DIMENSICON BY MORE THAN 0.08MM.

4.'A1"IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO THE
TO THE LOWEST PCINT ON THE PACKAGE BODY.

LIST OF MATERIAL AND APPLICABLE DOCUMENTS

SCALE: DATE: DRAWN: e
NOME D41BMT JS. KANG

DIMENSIONAL UNTOLERANCED | ENGINEER

UNIT: MM | iwensions JH. KM LQFP 12X12MM 64LD

PROJECTION

x YJ. CHAE
UNLESS oo
SPECIFIED AnGLE APFROVED: v CHAE

TRAC: CHECKED:

PACKAGE CUTLINE

ABOQOV SEMICONDUCTOR

CAD NAME:

0OLQ-1212064 0LQ-1212064 1 OF 1

DRAWING NUMBER: 7 REV. 7 SHEET

Figure 53. 64 LQFP 12 x 12 Package Outline
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15. Package information

64 LQFP 14x14 package information

15.5

D

D1

ABBAARAAAARAAAAA

FIN# 1 INDEX

ARARARAAAAAAAAAA i

HHHHHEHHEHEHE R

R LR R L a—
i XY

el

GAUGE PLANE 0.25

L1 LEAD FORM PART

Y E—

—| BASE METAL

¢

NOTES:

-

&

REV.

DESCRIPTICN

DATE ENG APPROVAL

GENERATE.

0418M7 | JH KIM ¥J. CHAE

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER})

SYMBOL | MIN MOM MAX,
A - - 160
A1 0.05 — 0.15
A2 1.35 1.40 145
b 0.30 0.37 0.45
b1 0.30 0.35 0.40
c 0.09 _ 0.20
cl 0.09 — 0.16
D 15.80 16.00 16.20
DA 13.30 14.00 14.20
E 15.80 16.00 16.20
Ef 13.30 14.00 14.20
e 0.80 BSC
L 045 | oe0 | 075
] 1.00 REF
[5) [i§ _ 35° _ 7

. ALL DIMENSIONS MEET JEDEC STANDARD MS-026-BEB.

DIMENSIONS 'D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. ALLOWABLE

PROTRUSION IS 0.25MM PER SIDE 'D1' AND 'E1' ARE MAXIMUM PALSTIC BODY SIZE
DIMENSIONS INCLUDING MOLD MISMATCH.

W

- DIMENSION k' DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR

PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE MAXIMUM b
DIMENSION BY MORE THAN D.DEMM.

™

POINT ON THE PACKAGE BODY.

"A1' 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO THE LOWEST

LIST OF MATERIAL AND APPLICABLE DOCUMENTS

/| WITH PLATING

SECTION A - A

SCALE NONE | P gy | T 15, KANG | ™=
L N e L LQFP 14X 14MM 64LD
FROJECTION s CHECKED

J0t ¥J. CHAE
UNLEES oot _ PACKAGE OUTLINE
SPECIFED AnGLE AFFROVED: v, CHAE

CAD NAmE: SRAWING NUMESR = SHEET:

ABOV SEMICONDUCTOR|  oLa-1414p84 OLE-1414084 _ 1 OF 1

Figure 54. 64 LQFP 14 x 14 Package Outline
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48 LQFP package information

15.6

GAUGE PLANE 0.25

PIN#1 |

L1

B

LEAD FORM PART

A
A2
Al
4
| w
—
BE B
b
_%_w BASE METAL
ol o
WITH PLATING

SECTIONB-B

REV. DESCRIPTION DATE ENG APPROVAL

—_ GENERATE. 041807 [ JH. KIM YJ. CHAE

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL |  MIN NOM MAX
A - - 1.60
Al 0.05 - 0.15
A2 1.35 140 145
b 0.17 0.22 0.27
b1 0.17 020 0.23
c 0.09 - 0.20
cl 0.09 - 0.16
D 8.80 9.00 9.20
D1 6.80 7.00 7.20
E 8.80 9.00 9.20
Ef 6.80 7.00 7.20
e 0.50 BSC
L 045 | o060 | o7s
L1 1.00 REF
o o [ ass | 7

NOTES:
1. ALL DIMENSIONS REFER TO JEDEC STANDARD MS-026-BBC.

2. DIMENSICN 'D1' AND 'E1' DO NOT INCLDUE MOLD PROTRUSICNS. ALLOWABLE
PROTRUSION IS 0.25MM PER SIDE. 'D1" AND 'E1" ARE MAXIMUM PLASTIC BODY
DIMENSIONS INCLUDING MOLD MISMATCH.

3. DIMENSICN 'b' DOES NOT INCLUDE DAMBAR PROTRUSICN. ALLOWABLE DAMABR
PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE MAXIMUM
'b' DIMENSION BY MORE THAN 0.08MM.

4.'A1"1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO THE LOWEST
POINT ON THE FACKAGE BODY

LIST OF MATERIAL AND APPLICABLE DOCUMENTS

DATE DRAWMN:

SCALE NOME JS. KANG | TME
mua_._mzm,GZ)r MM Mzr.-—mu‘.mum__wrz,hnm_u ENGINEER: YJ. CHAE _lom“v ﬂ.-.Xﬂgg .&m_ID
FrROJECTION B CHECKED: vy cHAE PACKAGE OUTLINE
UMLESS
SPECIFIED M‘W m prva AEFROVED:  Jn ki

CAD NAME: DRAWING NUMEER: REV. SHEET:
ABOV SEMICONDUCTOR|  oiq-0707048 OLQ-0707048 _ 1 0F 1

Figure 55. 48 LQFP 07 x 07 Package Outline
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15. Package information

44 MQFP package information

15.7

| D A
D1 Ad
k<! 23 LAl
A AR in
R o m— i =
o — ! —1I
| — —(
| — —(
| — —(
o — —_ IT —_  ——1 o w
o — —1I
| — —(
T —
| — —(
“ O | — »
NEETELIA h
1 n B ﬂm
|| 1 B
b
b1 |
H. BASEMETAL |} ©
z S
w WITH PLATING
w LEAD FORM PART SECTION B-B

NOTES:

REV.

DESCRIPTION

DATE

ENG

APPROVAL

GENERATE.

odi1er17

JH. KIM

YJ. CHAE

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN NOM MAX
A - - 245
Al 0.00 - 0.25
A2 1.80 210 2.20
b 0.28 - 0.45
b 0.28 035 0.41
c 0.11 - 0.23
cl 0.11 0.15 0.13
D 12.90 1320 | 1350
D1 9.80 1000 | 1020
E 12.90 1320 | 13.50
El 9.80 1000 | 1020
e 0.80BSC

L os0 | - | o8
%] 160 BSC

e I o1 [

1. ALL DIMENSIONS REFER TO JEDEC STANDARD MS-022-AB

I

MISMATCH.

©

BY MORE THAN 0.08MM

~

POINT OF THE PACKAGE BODY.

DIMENSIONS 'D1' AND "E1' DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE
PROTRUSION IS 0.25MM PER SIDE. DIMENSIONS 'D1' AND 'E1' DO INCLUDE MOLD

DIMENSION 'b' DOES NOT INCLUDE DAMBAR PROTRUSION. THE DAMBAR
PROTRUSION(S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED 'b' MAXIMUM

'A1"1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO THE LOWEST

\BO\

SEMICONDUCTOR

Figure 56. 44 MQFP 10 x 10 Package Outline

LIST OF MATERIAL AND APPLICABLE DOCUMENTS

SCALE:

DATE:

DRAWN:

TITLE:

NONE Damary JS. KANG
WF.,..MZM_DZ»_. MM :c.-u\.—Mx.WN__M.)zﬁnm_u ENGINEER: JH. KIM gomt AOXAD?A?& L.L.PD
H”mwaz% 1 = SR v crae PACKAGE OUTLINE
SPECIFIED el APPROVED: v, CHAE
CAD NAME: DRAWING NUMBER: REV. SHEET. %
ABOV SEMICONDUCTOR|  oma-1010044 OMQ-1010044 - 1 OF 1 —
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16  Ordering information
Table 43. A31G12x series Ordering Information

Part Number | Flash | SRAM | USART | UART | 12C | TIMER | ADC /10 Package

A31G123ML | 64KB | 6KB 4 2 3 10 14ch | 77 80LQFP-1212
A31G123MM* | 64KB | 6KB 4 2 3 10 14ch | 77 80LQFP-1414
A31G123RL* | 64KB | 6KB 3 2 3 10 14 ch | 61 64LQFP-1010
A31G123RM* | 64KB | 6KB 3 2 3 10 14 ch | 61 64LQFP-1212
A31G123RN* | 64KB | 6KB 3 2 3 10 14 ch | 61 64LQFP-1414
A31G123CL* | 64KB | 6KB 2 2 2 10 11ch |45 48LQFP-0707
A31G123SQ* | 64KB | 6KB 2 2 2 10 9ch 41 44MQFP-1010
A31G122ML* | 32KB | 6KB 4 2 3 10 14ch |77 80LQFP-1212
A31G122MM* | 32KB | 6KB 4 2 3 10 14ch | 77 80LQFP-1414
A31G122RL* | 32KB | 6KB 3 2 3 10 14 ch | 61 64LQFP-1010
A31G122RM* | 32KB | 6KB 3 2 3 10 14 ch | 61 64LQFP-1212

* For available options or further information on the devices with “*” marks, please contact the ABOV sales office.

A31G12 3 M L 2 N (T)

A31G12 family name

Code memory size

3 64Kbytes
2 32Kbytes
Pin count

M 80 pins
R 64 pins
C 48 pins
S 44 pins

Package type

L LQFP1 (0.5mm pin pitch)

M LQFP2 (0.65mm pin pitch)

N LQFP3 (0.8mm pin pitch)

Q MQFP

Temperature

None -40 to +85°C (commercial grade)
2 -40 to +105C (industrial grade)

Bonding wire

none Au wire

N Pd-Cu wire
Packing

(M Tape & reel
(W) Wafer

© Chip carrier

NOTE: For more information on any aspect of this device, please contact your nearest distributor or ABOV
sales offices.

Figure 57. A31G12x series Numbering Nomenclature
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17 Development tools

This chapter introduces wide range of development tools for A31G12x series. ABOV offers software
tools, debuggers, and programmers to help a user in generating right results to match target
applications. ABOV supports entire development ecosystem of the customers.

17.1 Compiler

ABOV semiconductor does not provide any compiler for A31G12x series. However, since A31G12x
series have ARM's high-speed 32-bit Cortex-M0+ Cores for their CPU, you can use all kinds of third
party's standard compiler such as Keil C Compiler. These compilers' output debug information can be
integrated with our A-Link and A-Link Pro. Please visit our website www.abovsemi.com for more
information regarding the A-Link and A-Link Pro.
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17.2 Debugger

The A-Link and A-Link Pro support ABOV Semiconductor’'s A31G12x series MCU emulation in SWD
Interface. The A-Link and A-Link Pro use two wires interfacing between PC and MCU, which is
attached to user’s system. The A-Link and A-Link Pro can read or change the value of MCU’s internal
memory and |/O peripherals. In addition, the A-Link and A-Link Pro control MCU'’s internal debugging
logic. This means A-Link and A-Link Pro control emulation, step run, monitoring and many more
functions regarding debugging.

The A-Link and A-Link Pro run underneath MS operating system such as MS-Windows NT/ 2000/ XP/
Vista/ 7/ 8/ 8.1/ 10 (32-bit, 64-bit).

Programming information using the A-Link and A-Link Pro are provided in Figure 58. More detailed
information about the A-Link and A-Link Pro, please visit our website www.abovsemi.com and
download the debugger S/W and documents.

nReset— 10 | e o 9 — Vss
TDI-8 | e o 7 — RTCK
SWO/TDO -6 | e e 5 - Vss
SWCLK/TCK -4 | @ @ 3 - Vss
SWDIO/TMS -2 | @ @ 1 - Vec

Figure 58. A-Link and Pin Descriptions
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17.3 Programmer
E-PGM+
E-PGM+ is a single programmer, and allows a user to program on the device directly.

*  Support ABOV devices

»  2~5times faster than S-PGM+

«  Main controller: 32-bit MCU @ 72MHz
*  Buffer memory: 1MB
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Figure 59. E-PGM+ (Single Writer) and Pin Descriptions
Gang programmer

E-Gang4 and E-Gang6 allows a user to program on multiple devices at a time. They run not only in
PC controlled mode but also in standalone mode without PC control. USB interface is available and it
is easy to connect to the handler.

=

E-GANG6

1713- T

Figure 60. E-Gang4 and E-Gang6 (for Mass Production)
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17.4 SWD debug mode and E-PGM+ connection
Connections for SWD debugger interface or E-PGM+ is described in figure 61.

E-PGM + % 10kQ
VDD

vbD RESET
NRESET n
A31G12x Series
SWDIO SWDIO
SWCLK SWCLK
10kQ
GND GND
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Figure 61. Connection between A31G12x series and E-PGM+ using SWD Debugger Interface
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