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1.

Product Characteristics

Systems Architecture

32-bit Arm® Cortex®-M0+ core

The maximum working
frequency is 48MHz

AHB bus, APB bus
Power, clock and reset

Power supply voltage is
2.0~5.5V

Clock: built-in factory calibrated
48MHz high-speed clock,
built-in factory calibrated
128KHz low-speed clock, and
external TMHz-24MHz crystal
oscillator

Reset: power-on reset and
power-down reset

Memories

Up to 32Kbytes Flash

Up to 4Kbytes SRAM
Low power
consumption mode

Support three low power
consumption modes: wait,
active-halt and halt

/0

Up to 16 I/O, all of which can be
mapped to external interrupt
controllers

Timer and PWM

Two 16-bit advanced timers with
4-channel capture comparison

www.geehy.com

function, PWM complementary
output and dead time control

1 16-bit general timer, which
supports PWM mode and
3-channel capture comparison
function

1 8-bit basic timer

2 watchdog timers

1 system tick timer

1 automatic wake-up timer

ADC

1 12bit resolution, 8 external
channels, supporting differential
input

communication
interface

3 USART

112C

1 SPI

1 BUZZER

Serial wire debugging
SWD interface
Chip package
TSSOP20/QFN20/SOP20
96-bit UID
Application field
Smart home

Medical equipment

Motor driver

Industrial sensor

Auto parts
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2. Product Information

See the following table for specific APM32F003x4x6 product functions and

peripheral configuration.

Table 1 The APM32F003x4x6 product functions and peripheral configuration

APM32F003x4x6
Products
F4P6 F6P6 F4U6 F6UG F4AM6 F6M6
Encapsulation TSSOP20 | TSSOP20 | QFN20 | QFN20 | SOP20 | SOP20
Flash(Kbytes) 16 32 16 32 16 32
SRAM(Kbytes) 2 4 2 4 2 4
Advanced
2
(16bit)
General
1
(16bit)
Basic
Timer . 1
(8bit)
SysTick
1
(24bit)
WUPT 1
WDT 2
USART 3
Communication
12C 1
Interface
SPI 1
12bit unit 1
ADC channels 8
GPIOs 16
BUZZER 1
Core Arm® Cortex®-M0+
Frequency 48MHz
Service voltage 2.0~5.5Vv
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3. Pin Information

3.1. Pin Distribution

Figure 1 Pin configuration diagram of QFN20
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Figure 2 Pin configuration diagram of TSSOP20 and SOP20

PD4 IE/1 ° 20 — PD3
PDS ] 2 19 3 PD2
PD6 ] 3 18 [ PD1
NRST ] 4 17 (3 PC7
OSCIN/PA1C= 5 TSSOP20 16 [ PC6
0SCOUT/PA2 —| 6 /SOP20 15 [ PC5
VsS 7 14 [ PC4
VCAP ] 8 13 = PC3
VoD 9 12 [ PB4
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3.2.  Pin Function Description
Table 2 Pin definition of APM32F003x4x6(20PIN)
Pin number Input Output =
—_ = £
) = 2 © .. | Redefinin
N | ol o . 3 | @ 2 c c 0
| §| 8 Pin name ‘é’ £l z E = g alal 28 9
o ol i 2 s 3| E| < o O |a| ¢ functions
w| o| c 2 S| 2| @ 5
= = » I ('8
L
PD4
BUZZER
1 1 18 TMR2_CH1 /o | X | X | X | HS 03 X | X | PD4 -
USART1_CK
TMR1A_CH2
PD5
AINS
TMR1A_C
USART1_TX
2 2 19 /o | X | X | X | HS 03 X | X | PD5 H1N
TMR1A_CH3
[AFR5]
VAIN2
[TMR1A_CH1N]
PD6
AING6
TMR1A_C
USART1_RX
3 3 20 /1o | X | X | X | HS 03 X | X | PD6 H2N
TMR1A_CH4
[AFRS]
VAIP2
[TMR1A_CH2N]
4 4 1 NRST 1/0 - X - - - - - | Reset -
PA1
5 5 2 /o | X | X | X - o1 X | X| PA1 -
OSCIN®
PA2
6 6 3 1/0 X | X | X - (0) X | X| PA2 -
OSCOoUT
717 4 Vss s |- -1-1 - - - |- - -
1.5V
regulat
8 | 8| 5 Veap s |- -1-1 - - - |- _ -
/capaci
tor
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Pin number Input Output =
= - £
) T 2 ® . | Redefinin
N | o o . b > = = c®
% S| g Pin name ‘é’ £ 3 E = g 5 o _gg . %
al ol £ 2 8| S| E| = 2| o|a|l ® unctions
w|l o| C = S| 2| @ S
=4 = x| T g
L
9|9 |6 Vop s | -] -]-1 - - - - -
PA3
TMR2_CH3
SPI_NSS
10 | 10 7 TMR1_ETR 110 X | X | X HS 03 X | X PA3
[AFR1]
USART3_CK
[SPI_NSS]
PB5
TMR1_BKI
12C_SDA
1 11 8 110 X - X O1 T - PB5 N
USART3_RX
[AFR4]
[TMR1_BKIN]
PB4
12C_SCL ADC_ETR
12 | 12 9 110 X - X O1 T - PB4
USART3_TX [AFR4]
[ADC_ETR]
PC3
TLI
TMR1_CH3
[AFR3]
AIN7
13 |1 13 | 10 110 X | X | X HS 03 X | X| PC3 | TMR1_CH
VAIN3
1N
[T
[AFR7]
[TMR1_CH1N]
PC4
TMR1_CH4
TMR1_CH
CLK_CCO
14 |1 14 | 1 110 X | X | X HS 03 X | X | PC4 2N
AIN2
[AFR7]
VAIP1
[TMR2_CH2N]
PC5
SPI_SCK [TMR2_CH
15 | 15 | 12 AINO 110 X | X | X HS 03 X | X| PC5 1]
VAIPO [AFRO]
[TMR2_CHA1]
PC6
SPI_MOSI TMR1_CH
16 | 16 | 13 AIN1 110 X X | X HS 03 X X | PC6 1
VAINO [AFRO]
[TMR1_CH1]
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Pin number Input Output =
—_ -~ b =
Q_ “ - -
o = S X + | Redefinin
A 8| Pin name g 2| 5 £ = 2 ala §§ g
91 & £ 2| 8| & €| < 2 | 0 |a| ©*= | functions
w| | G 2 2| 2| @ 5
= » I ('S
1]
PC7 TMR1_CH
17 | 17 | 14 SPI_MISO 110 X | X | X HS 03 X | X| PC7 2
[TMR1_CH2] [AFRO]
PD1
SWD
18 | 18 | 15 110 X | X | X HS 04 X | X | PD1 -
USART2_CK
TMR1A_CH1
PD2
AIN3
SWCLK TMR2_CH
19 | 19 | 16 USART2_RX 110 X | X | X HS 03 X | X | PD2 3
TMR1A_BKIN [AFR1]
VAIN1
[TMR2_CH3]
PD3
AIN4
TMR2_CH2
20 | 20 | 17 ADC_ETR 110 X | X | X HS 03 X | X | PD3 -
USART2_TX
TMR1A_ETR
VAIP3
Note:
(1) I= input, O= output, S= power supply
(2) X: initial state after reset
(3)  T:true open drain I/O
(4) Floating= high resistance, HS= maximum sink current, OD= open drain,

PP= push pull, wpu= weak pull up

(5) Speed: O1 = low speed, maximum 2M; O2= high speed, up to 10M; ;
03= compatible with high and low speed, low speed at startup; O4=
Compatible with high and low speed, high speed at startup

(6) PA1 does not support halt mode or wake up in active halt mode
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(7) After the low power consumption mode is turned on, PA1 can only

maintain the input state and cannot drive the output state
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4. Function Description
4.1. System Architecture

4.1.1. System block diagram

Figure 3 System block diagram of APM32F003x4x6 series

Arm® Cortex®-MO+
(Fmax : 48MHz)

SWD

NVIC | sc8 | | sTk |

AHB Bus matr ix

2\ 4\
srRAM KC—) K| AHB/APB bridge K TMR1/1A/2/4
2 WWDT
O — 2
& | sp1 | 8 IWDT
< o)
o
Flash K= Fie K= EINT 3 USART1/2/3
ADC 126
N
BUZZER

J
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4.1.2. Address mapping

Figure 4 Address map of APM32F003x4x6 series

OXFFFF FFFF
0x4001 1400 — 0x4001 14FF
Flash Interface | 0x4001 1000 — 0x4001 13FF
0x4001 0400 - 0x4001 OFFF
ROM 0x4001 0000 — 0x4001 O3FF
0xEQ10 0000 R oMU 0x4001 0000 - 0x4001 O3FF
0xE000 0000 USART3 0x4000 4800 - 0x4000 4BFF
ADG 0x4000 4400 — 0x4000 47FF
THRA 0x4000 4000 — 0x4000 43FF
TVR2 0x4000 3C00 - 0x4000 3FFF
0x6000 0000 TNR1 0x4000 3800 - 0x4000 3BFF
USART1 0x4000 3400 — 0x4000 37FF
126 0x4000 3000 — 0x4000 33FF
P 0x4000 2600 - 0x4000 2FFF
BUZZER 0x4000 2800 - 0x4000 2BFF
0xA000 0000 WUPT 0x4000 2400 — 0x4000 27FF
DT 0x4000 2000 — 0x4000 23FF
WWD T 0x4000 1600 — 0x4000 1FFF
EINT 0x4000 1800 - 0x4000 1BFF
0x8000 0000 USART2 0x4000 1400 — 0x4000 17FF
THR1A 0x4000 1000 — 0x4000 13FF
GPIOD 0x4000 0C00 - 0x4000 OFFF
aP10C 0x4000 0800 - 0x4000 OBFF
0x6000 0000 GPI0B 0x4000 0400 — 0x4000 07FF
GPI0A 0x4000 0000 — 0x4000 O3FF
Per ipheral
0x4000 0000 Option byte 0x0002 0400 - 0x0002 O7FF
0x0000 8000 - 0x0002 O3FF
Sran Code 0x0000 0000 - 0x0000 7FFF
0x2000 0000
ROM
0x0000 0000
1 iReg
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4.2.

4.3.

4.3.1.

4.3.2.

4.4.

Geehy

Core

The Arm® Cortex®-MO0+ core is built into the product, and the working frequency

is 24MHz, which is compatible with mainstream Arm tools and software.

The system block diagram of APM32F003x4x6 series chips is shown in Figure 3.
Interrupt controller

Nested Vector Interrupt Controller (NVIC)

The APM32F003x4x6 series chips are embedded with a nested vector interrupt
controller, which can handle up to 23 masked interrupt channels (excluding

Cortex®-MO+interrupt lines) and 4 priorities.

Nested Vector Interrupt Controller (NVIC) has tightly coupled NVIC interface,
which can directly transmit interrupt vector entry address to kernel, and can
achieve low-latency interrupt response processing. In addition, it can give priority
to high-priority interrupts, automatically save processor state, and automatically

recover when interrupts return, without extra instruction overhead.
The module provides flexible interrupt management with minimal interrupt delay.
External interrupt controller (EINT)

The external interrupt controller includes four edge detectors for generating
interrupt requests. Each interrupt line can be independently configured with
trigger events and can be individually shielded. All I/O pins have external

interrupt capability, and each port has an independent interrupt vector.
Memory
See the following table for details of memory:

Table 3 Memory description

Memory Max bytes Function

Built-in Flash 32Kbytes Used to store programs and data.

Built-in SRAM 4Kbytes

It can be accessed in bytes, half words (16

bits) or full words (32 bits).

4.5. Clock

The four clock sources HXT, HXT user-ext, HIRC and LIRC can be the master
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clock, as shown in the following table:

Table 4 It can be used as the clock source of the master clock

Clock source description
HXT 1-24MHz high speed external crystal oscillator
HXT user-ext Maximum 24MHz high-speed external clock signal
HIRC 48MHz high speed internal RC oscillator
LIRC 128KHz low speed internal RC oscillator

Each clock source can be turned on or off independently to optimize power

consumption. In order to make the system start quickly, the clock controller

automatically uses HIRC's divide by 8 (HIRC/8) as the master clock after reset.

The reason is that the stabilization time of HIRC is short, and the HIRC/8 can

ensure the safe start of the system under poor Vpp conditions. Once other clock

sources are stable, the user program can switch the master clock to another

clock source.

451. Clock tree

Figure 5 Clock tree of APM32F003x4x6 series
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4.6.

4.6.1.

Geehy

Note: the counter of WUPT is not provided by fuaster, so even if the clock of the

register has been turned off, the peripheral can continue to run.
Power management
Power supply scheme

Table 5 Power supply scheme

Name Abbreviation of name Voltage range

Main power supply Vop/Vss 2.0~5.5v

Analog partial power supply Vbpa/Vssa 2.4~5.5v

4.6.2.

4.7.

The Vpp/Vss pin can supply power to the internal main voltage regulator (MVR)
and the internal low power voltage regulator (LPVR), and the outputs of these

two regulators together provide 1.5V power supply to the core, Flash and SRAM.
Power supply monitor

Two circuits of power-on reset (POR) and power-down reset (PDR), are
integrated inside the product. The two circuits are always in working state,
ensuring the normal operation of the system when the power supply exceeds 2V.
When the power supply voltage is monitored to be lower than the specified
threshold value Vror/roR, the system keeps the reset state without an external

reset circuit.
See 8. Electrical Characteristics for details of Vpor/poR.
Low power consumption mode

The product supports three low power consumption modes: Wait mode, Halt
mode and Active Halt mode, which can be switched between these modes by

setting, as shown in the following table:

Table 6 Low power consumption mode

Mode type description

- In the wait mode, the contents of all registers and RAM

remain unchanged, and the previously defined clock (master

Wait mode clock state register CLK_CMSR) configuration also remains

unchanged.

- When an internal or external interrupt request is generated,
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Mode type

description

the CPU wakes up from the wait mode and resumes

working.

Halt mode

In halt mode, the contents of all registers and RAM remain
unchanged, and the configuration of clock (master clock
status register CLK_CMSR) remains unchanged by default.

In this mode, in order to save power consumption, the main
voltage regulator is turned off, and only the low voltage
regulator (and power-down reset) is in working state.

HIRC starts up faster than HXT (see electrical characteristic
parameters in data manual). Therefore, in order to reduce
the wake-up time of MCU, it is recommended to select HIRC

as the clock source of fuaster before entering pause mode.

Active halt mode

(Active halt) mode

Active halt mode is similar to halt mode, but it does not
require external interrupt wake-up. It uses WUPT to
generate an internal wake-up event after a certain delay,
and the delayed time can be programmed by the user.

In default status, the main voltage regulator is active and can
wake up quickly from active halt mode, but its current
consumption cannot be ignored.

In active halt mode, fast wake-up can reduce the response
time of CPU and make the switching time between MCU

running state and low power consumption mode shortest.

4.8.

General purpose input/output port (GPIO)

16 GPIO pins are embedded, which can switch between input (pull-up, floating),

output (push-pull, open drain) or multiplexing functions. Most GPIO pins are

shared with multiplexed peripherals. In addition, some pins have redefined

functions, such as analog input, external interrupt, and input/output of chip

peripherals, but only one function can be mapped to a pin at the same time. The

remapping of multiplexing functions can be realized by controlling option bytes.

Please refer to the description of option bytes in the data manual.

www.geehy.com
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4.9.

4.9.1.

Geehy

Communication interface
Universal asynchronous transceiver (USART)

Embedded with three USART communication interfaces, USART interface can
support 1Mbit/s communication rate, and it has SPI emulation, high-precision
baud rate generator, smart card emulation, IrDA SIR codec, LIN main mode and

single-line half-duplex mode.

Table 7 Communication mode of universal asynchronous transceiver

Communication mode description

Asynchronous

communication (USART

Full duplex NRZ standard format communication

(mark/space)

Programmable transmission and reception baud rate is up to
1Mbit/s, which can follow any standard baud rate at input

frequency

Independent enable bits for sending and receiving

mode)
There are two wake-up modes: address bit (MSB) and idle

line (interrupt)

Transmission error detection and interrupt generation

Parity control

Full duplex synchronous transmission

Synchronous SPI main operation

communication 8-bit data communication

Maximum speed: 1mbit/s at 16MHz (fcpu/16)

LIN main mode

Transmit: generate a 13-bit synchronous interrupt frame

Receive: detect an 11-bit interrupt frame

4.9.2.

12C bus

Embedded with an 12C interface, it is led out through data pin (SDA) and clock
pin (SCL), and can turn on or interrupt disable. It can work in multi-master mode
or slave mode, supports 7-bit and 10-bit addressing, and allows connection to
standard (up to 100kHz) or fast (up to 400kHz) 12C bus. 12C can receive and
send data, convert serial data into parallel data when receiving, and convert

parallel data into serial data when sending.
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12C bus functions are as follows:

Table 8 12C bus function

Name description

12C main function Generate start and end clocks

Programmable 12C address detection
I12C slave function

Stop bit detection

General generation and detection of 7-bit /10-bit addressing

Support different communication rates:
I2C Other functions
- Standard speed (up to 100KHz)

- Fastest speed (up to 400KHz)

4.9.3. Serial peripheral interface (SPI)

Embedded with an SPI interface, it allows the chip to communicate with external
devices in half/full duplex serial mode. It can be configured as master mode or
slave mode, with 8 bits per frame. Full-duplex and half-duplex communication

rates can support 8 Mbit/s. SPI interface has wake-up function.

Table 9 Characteristics of serial peripheral interface

Characteristics description
Maximum speed Master/slave 8Mbit/s(fuasterr2)
Full duplex synchronous Synchronous transmission is transmitted on two data
transmission lines with or without bidirectional transmission

Master-slave operation with

_ Hardware or software
two choices

CRC calculation -

Tx and Rx buffers 1 byte

Slave/master select input pin -

4.10. Analog/digital converter (ADC)

ADC is a 12-bit successive comparison analog-to-digital converter, which can
provide 8 multifunctional external input channels and 1 internal channel.
channels AINO~AIN7 come from IO channel, while channel AIN8 comes from
on-chip VREF_BUFFER (a relatively stable standard voltage of 1.2V). ADC

supports differential input mode in addition to single-ended mode, but channel
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AINS8 only supports single-ended input mode.

The analog watchdog function allows one channel, multiple channels or all

selected channels to be monitored very accurately. When the monitored signal

exceeds the preset threshold, an interrupt will be generated.

Events generated by the advanced control timer (TMR1) can cascade trigger

ADC respectively, and applications can synchronize AD conversion with clock.

Table 10 ADC product features
Product features description
Input voltage value 0 to Vopa

Conversion mode

Single, continuous and buffered continuous conversion mode

Buffer

Size (10x12 bits)

Conversion channel

9, which can be converted once or continuously

Differential input

Four pairs

Analog watchdog

Programmable upper and lower limits of analog watchdog

Analog watchdog

interrupt

Convenient handling of analog watchdog events

External trigger input

It can be triggered by a rising edge event on the ADC_ETR pin

Triggered from TMR1

Yes
TRGO
End of conversion
_ Settable
interrupt
4.11. Timer

The product includes two advanced control timers (TMR1 and TMR1A), one

general timer (TMR2), one basic timer (TMR4), two watchdog timers, one system

tick timer and one automatic wake-up timer.

4.11.1. Advanced control timer (TMR1 and TMR1A)

Advanced timer functions are shown in the following table:

Table 11 Advanced control timer
Timer type Advanced control timer
Timer TMR1 TMR1A
Counting resolution 16 bits 16 bits
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Timer type

Advanced control timer

Counter type

Up, down, up/down Up, down, up/down

Prescaler coefficient

Any integer between 1 and Any integer between 1 and

65536 65536
Capture/ Comparison
4 4
Channels
Complementary output Yes Yes

Function description

- Control the synchronous mode of timer with external
signal
- When the braking signal appears, the timer can be forced
to output to a specific state
- Two complementary outputs and software controllable
dead time channels
- Encoder mode
- Interrupt source: 4 input capture/output comparison, 1
overflow/update and 1 brake signal interrupt
This is a high-end timer, which is suitable for various
control applications. Its complementary output, dead-time
control and center-aligned PWM functions make its application
fields extend to motor control, lighting and half-bridge driving

modes.

4.11.2. General timer (TMR2)

General timer functions are shown in the following table:

Table 12 General timer
Timer type General timer
Timer TMR2
Counting resolution 16 bits
Counter type Up

Prescaler coefficient

Exponential power of 2 between 1 and 32768

Capture/ Comparison

Channels

Complementary output

Function description

Use external signal to control timer and synchronization circuit

www.geehy.com

Page 20




Geehy

Timer type

General timer

interconnected by timer

Interrupt generation event:

- Update: the counter overflows upwards, and the counter
initializes (via software)

- Input capture

- Output comparison

4.11.3. Basic timer (TMR4)

The basic timer functions are as follows:

Table 13 Basic timer

Timer type Basic timer
Timer TMR4
Counting resolution 8 bits
Counter type Up

Prescaler coefficient

Exponential power of any 2 from 1 to 128

Capture/ Comparison

Channels

Complementary output

Function description

- Used to connect with external signals or cascade timers.

- Interrupt generation. [When the counter is updated (the

counter overflows) and when the trigger signal is input]

4.11.4. Watchdog (WDT)

Two watchdogs (independent watchdog and window watchdog) are embedded in

the product, which can be used to detect and solve faults caused by software

errors, thus improving the system security. The following table shows the

comparative data of two watchdogs.

Table 14 Watchdog (WDT)

Counter | counter
Name Prescaler coefficient Function description
Resolver | type
- Itis driven by an internal
Independent 8 bits down Between 4 and 256 .
P ! W W independent 128kHz
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Counter | counter

Name Prescaler coefficient

Resolver | type

Function description

watchdog Any exponential

(WDT) power of 2

LIRC RC oscillator as a
clock source, so it still
works as usual even if
the master clock fails.

- The whole system can

be reset in case of
problems.

- It can provide timeout

management for
applications.

- It can be configured as a

software or hardware

startup watchdog.

Window

watchdog 7 bits down -

(WWDT)

- Used to detect software
faults, when it happens is
generated by external
interference or
unexpected logic
conditions, which causes
the application to
abandon its normal
sequence.

Driven by the master

clock, it has early

interrupt warning
function.

- It can be configured as a

software or hardware

startup watchdog.

4.11.5. System tick timer (SysTick)

System tick timer is a standard 24-bit down counter with automatic reloading
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function. When the counter is 0, it can generate a masked system interrupt and

can program the clock source (HCLK or HCLK/8).
4.11.6. Automatic wake-up timer (WUPT)

WUPT can provide an internal wake-up time reference when MCU enters low
power Active Halt mode. The clock of the time reference is provided by the
internal low-speed RC oscillator clock (LIRC) or the pre-divided HXT crystal

oscillator clock.
4.12. BUZZER (Buzzer)

Embedded with a buzzer, when the LS clock works at 128kHz, it can generate a

buzzer signal with frequency of 1kHz, 2kHz or 4kHz.
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5.

Electrical Specification

5.1. Test condition

5.1.1.

5.1.2.

5.1.3.

5.1.4.

Unless otherwise specified, all voltage parameters are referenced to Vss.
Maximum and minimum value

Unless otherwise specified, all products are tested on the production line at Ta =
25°C. Its maximum and minimum values can support the worst environmental

temperature, power supply voltage and clock frequency.

In the notes at the bottom of each table, it is stated that the data obtained
through comprehensive evaluation, design simulation or process characteristics
are not tested on the production line; On the basis of comprehensive evaluation,
after passing the sample test, take the average value and add and subtract three
times the standard deviation (average £33 ) to get the maximum and minimum

values.
Typical value

Unless otherwise specified, typical data are based on Ta=25°C and Vpp=3.3V

and 5V.

Typical curve

Unless otherwise specified, typical curves are only used for design guidance.
Load capacitance

Figure 6 Load conditions when measuring pin parameters

APM32F003x4x6 pin

50PF ——

S
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Figure 7 Pin input voltage measurement scheme

APM32F003x4x6 pin

5.2. Testing under general working conditions

Table 15 General working conditions

Symbol Parameter Condition Min Max Unit
fcLk Internal AHB clock frequency - - 48 MHz
Vbp Standard operating voltage - 2.0 5.5 \%
Veap Vcore external capacitance - 470 3300 nF

5.3. Absolute maximum rating

If the load on the device exceeds the absolute maximum rating, it will cause
permanent damage to the device. Only the maximum load that can be borne is
given here, and there is no guarantee that the device functions normally under

this condition.
5.3.1. Maximum temperature characteristics

Table 16 Temperature characteristics

Symbol description Numerical value Unit
Tste Storage temperature range -65 ~150 °C
T, Maximum junction temperature 150 °C

5.3.2. Maximum rated voltage characteristics
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Table 17 Maximum rated voltage characteristics
Symbol description Min Max Unit
External main supply voltage (including Vopa
VDD'VSS 03 =
and Vpp)
\Y
Input voltage on the true open drain pin Vss-0.3 6.5
Vin
Input voltage on other pins Vss-0.3 | Vppt0.3
Voltage difference between different power
|Vopx-Vop| _ - 50
supply pins
mV
Voltage difference between different
[Vssx-Vss| _ _ - 50
grounding pins
5.3.3. Maximum rated current characteristics
Table 18 Maximum rated current characteristics
Symbol description Max Unit
Total current through Vpp/Vopa power line (supply
Ivbp 100
current)
Ivss Total current through VSS ground (outflow current) 80
Current sink on any I/O and control pins 20
lo
Pull current on any 1/0O and control pins -20
mA
Injection current of NRST pin 4
Injection current of OSC_IN pin of HXT and OSC_IN pin
lINaPINY +4
of LXT
Injection current of other pins +4
Zlinapiny Total injection current on all I/0O and control pins 20
5.3.4. Maximum electrostatic characteristics
Table 19 Electrostatic discharge (ESD) @
Symbol Parameter Condition Max Unit
VEsD(HBM) Electrostatic discharge voltage (manikin) Ta=+25°C | 8000
Electrostatic discharge voltage (charging \Y,
VEsp(com) . Ta=+25°C 2000
equipment model)

Note: Samples are measured by a third-party testing organization and are not

tested in production.
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5.3.5. Static latch

Table 20 Static latch

Geehy

Symbol Parameter Condition Type
LU Static latch class Ta=+25°C/105°C A
5.4. Flash memory characteristics
Table 21 Flash storage characteristics
Symbol Parameter Condition Min Typ | Max | Unit
Ta=-40~105°C
tprog 16-bit programming time 22.4 | 2297 | 23.8 V&
VDD:2.95“'5.0V
. Ta=-40~105°C
teraSE Page (1kbyte) erase time 148 | 155 | 1.64 ms
VDD:2.95“'5.0V
TA:25°C
tme Whole erase time 6.32 | 6.57 | 6.96 ms
VDD:3.3V
treT Data saving time Ta=55°C 20 - - years
Nrw Erase cycle Ta=25°C 10K - - cycles
Vprog Programming voltage Ta=-40~105°C 2 - 55 \
5.5. Clock

5.5.1. External clock source characteristics

High Speed External Clock Generated by Crystal Resonator (HXT osc)

For detailed parameters (frequency, package, precision, etc.) of crystal resonator,

please consult the corresponding manufacturer.

Table 22 Characteristics of HXT 1-48MHz oscillator

Symbol Parameter Condition Min | Typ Max Unit
frxr Oscillator frequency - 1 - 48 MHz
Rr Feedback resistance - - 300 - kQ
Recommended load
C - - - 20 pF
capacitance
C=20pF, 6 (startup) 1.6
HXT oscillator power - -
|DD(HXT) fosc=16MHz (stabilized) mA
consumption
C=10pF, - - 6 (startup) 1.2
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Symbol Parameter Condition Min | Typ Max Unit
fosc=16MHz (stabilized)
tsumxm) Startup time Vpp is stable - 1 - ms
5.5.2. Internal clock source characteristics
Test of High Speed Internal (HIRC) Oscillator
Table 23 HIRC oscillator characteristics
Symbol | Parameter Condition Min Typ Max Unit
frire Frequency - - 48 - MHz
Given Vpp
and Ta, the
User
user uses the
calibrati -1 - 1 %
Accuracy CLK_HIRCTR
ACChirc of HIRC on IMR register
oscillator for calibration.
Factory | Vpp=3.3-5V,
calibrati | -40°C<Ta<105 -5 - 5 %
on °C
HIRC
oscillator
start-up
tsu(HIRC) ime - - - 0.8 VS
(including
calibration)
HIRC
oscillator
IpD(HIRC) power - - 120 MA
consumpti
on
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Low speed internal (LIRC) oscillator test
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Table 24 LIRC oscillator characteristics
Symbol Parameter Min Typ Max Unit
fLre Frequency - 128 - KHz
Accuracy of oscillator
ACCyrc -5 - 5 %
(Vpbp=3.3-5V,-40°C<TA<105°C)
tsuire) Startup time of LIRC oscillator - - 5 gS
LIRC oscillator power
Ipp(LIRC) _ - 5 - A
consumption
Time to wake up from low power mode
HIRC is used as the clock source for wake-up.
Table 25 Wake-up time in low power mode
Symbol | Parameter Condition Typ Max | Unit
fepu=fmasTeEr=48MHz 0.61 -
Wake_up time fch:fMASTER:24MHZ 1.17 -
twuwry | from waiting
to running fch:fMASTER:lZMHZ 2.36 -
fcpru=fvasTER=6MHZ 4.67 -
HIRC
Wake-up time Flash
MVR on _ after 5.52 8.36
from active running us
wake-up
twu(an) shutdown
HIRC
mode to run Flash
MVR off after 53.13 55
mode running
wake-up
Wake-up time
from
twuH) Flash running mode 55.21 -
shutdown to
operation

www.geehy.com

Page 29




Geehy

5.6. Power-on/power-down reset characteristic test
Table 26 Power-on/power-down reset working conditions (Ta=25°C)
Symbol Parameter Condition Min Typ Max Unit
tremp Reset release delay | Voo rising 0.58 0.79 0.92 ms
Power-on reset
Vir+ - 1.79 1.83 1.86 Vv
threshold
Vie Power failure reset ] 170 173 176 v
threshold
VHys(BoR) BOR hysteresis - - 100 - mvV
5.7. Power consumption
The current consumption of MCU is affected by many parameters, such as
voltage, temperature, 10 status, program location in memory, software
configuration, frequency and so on. The current values given in this section are
measured by executing CRC algorithm, compiling environment Keil V5 and
compiling optimization level LO.
The microcontroller is under the following conditions:
® All /O pins are in input mode and connected to a static level Vpp orVss
(non-loaded).
® Unless otherwise specified, all peripherals are turned off.
® Unless otherwise specified, typical values are measured at 25°C, 3.3V or 5V.
Unless otherwise specified, the maximum values are measured at 105°C
and 5.5V power supply.
Table 27 Typical operating mode power consumption
Voltage(Ta=25°C)
Symbol | Parameter Condition Unit
3.3V 5V
HXT=24MHz, Fcpu=24MHz 2.5 3.1
Supply HXT=16MHz, Fcpu=16MHz 2 2.6
current in HIRC=48MHz, Fcpy=48MHz 3.2 3.2
Ipp running HIRC=48MHz, Fcpu=24MHz 2.2 2.2 mA
mode in HIRC=48MHz, Fcpy=375KHz 0.94 0.96
RAM HIRC=48MHz, Fcpu=46.875KHz 0.51 0.51
HIRC=16MHz, Fcpu=16MHz 14 14
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HIRC=16MHz, Fcpu=125KHz 0.61 0.61
HIRC=16MHz, Fcpy=15.625MHz 0.47 0.47
LIRC=128KHz, Fcpu=128KHz 0.33 0.34
HXT=24MHz, Fcpu=24MHz 4.2 47
HXT=16MHz, Fcpu=16MHz 3.1 3.7
HIRC=48MHz, Fcpu=48MHz 4.8 4.8

Supply
HIRC=48MHz, Fcpu=24MHz 3.8 3.8

current in
HIRC=48MHz, Fcpu=375KHz 0.97 0.97

running
HIRC=48MHz, Fcpy=46.875KHz 0.51 0.52

mode in
HIRC=16MHz, Fcpy=16MHz 2.5 2.6

Flash
HIRC=16MHz, Fcpyu=125KHz 0.62 0.63
HIRC=16MHz, Fcpu=15.625KHz 0.47 0.47
LIRC=128KHz, Fcpu=128KHz 0.34 0.34

www.geehy.com Page 31




Geehy

Table 28 Maximum power consumption in operation mode
Voltage (Ta=105°C)
Symbol | Parameter Condition Unit
3.3V | 5V | 5.5V
HXT=24MHz, Fcpy=24MHz 2.68 |3.30 | 3.56
HXT=16MHz, Fcpu=16MHz 214 | 275 | 2.99
HIRC=48MHz, Fcpy=48MHz 3.63 |3.70 | 3.75
Supply
HIRC=48MHz, Fcpy=24MHz 242 | 247 | 2.54
current in
HIRC=48MHz, Fcpu=375KHz 111 | 113 1.22
running
HIRC=48MHz, Fcpy=46.875KHz 0.63 | 0.64 | 0.74
mode in
HIRC=16MHz, Fcpy=16MHz 157 | 158 | 1.68
RAM
HIRC=16MHz, Fcpy=125KHz 0.73 | 0.74 | 0.84
HIRC=16MHz, Fcpu=15.625MHz 0.58 | 0.58 | 0.68
LIRC=128KHz, Fcpu=128KHz 0.43 | 0.43| 0.55
Iop mA
HXT=24MHz, Fcpu=24MHz 461 |5.30]| 5.49
HXT=16MHz, Fcpu=16MHz 342 | 4.10| 4.30
HIRC=48MHz, Fcpy=48MHz 547 |5.62 | 5.64
Supply
HIRC=48MHz, Fcpy=24MHz 435 | 447 | 450
currentin
HIRC=48MHz, Fcpy=375KHz 114 | 125 1.28
running
HIRC=48MHz, Fcpy=46.875KHz 0.63 | 0.73 | 0.77
mode in
HIRC=16MHz, Fcpy=16MHz 285 | 2.86 | 2.96
Flash
HIRC=16MHz, Fcpy=125KHz 0.75 | 0.75| 0.85
HIRC=16MHz, Fcpu=15.625KHz 0.58 | 0.58 | 0.68
LIRC=128KHz, Fcpy=128KHz 0.44 | 0.55 | 0.58
Table 29 Typical power consumption in WAIT mode
Voltage (Ta=25°C)
Symbol | Parameter Condition Unit
3.3V 5V
HXT=24MHz, Fcpy=24MHz 1.5 2.04
HXT=16MHz, Fcpy=16MHz 1.32 1.9
Supply HIRC=48MHz, Fcpy=48MHz 1.2 1.2
Ipp current in HIRC=48MHz, Fcpy=24MHz 11 1.1 mA
WAIT mode HIRC=48MHz, Fcpy=375KHz 0.93 0.93
HIRC=48MHz,Fcpy=46.875KHz 0.51 0.51
HIRC=16MHz, Fcpy=16MHz 0.68 0.69
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Voltage (Ta=25°C)
Symbol | Parameter Condition Unit
3.3V 5V
HIRC=16MHz, Fcpy=125KHz 0.60 0.61
HIRC=16MHz,Fcpy=15.625MHz 0.46 0.47
LIRC=128KHz, Fcpu=128KHz 0.33 0.33
Table 30 Maximum power consumption in WAIT mode
Voltage (Ta=105°C)
Symbol | Parameter Condition Unit
3.3V 5V 5.5V
HXT=24MHz, Fcpu=24MHz 1.55 2.10 2.40
HXT=16MHz, Fcpu=16MHz 1.39 1.95 2.21
HIRC=48MHz, Fcpu=48MHz 1.36 1.36 1.45
Supply HIRC=48MHz, Fcpy=24MHz 1.27 1.27 1.37
currentin HIRC=48MHz, Fcpy=375KHz 1.09 1.09 1.18
Iop mA
WAIT HIRC=48MHz,Fcpy=46.875KHz | 0.62 0.63 0.71
mode HIRC=16MHz, Fcpu=16MHz 0.82 0.83 0.90
HIRC=16MHz, Fcpy=125KHz 0.73 0.73 0.86
HIRC=16MHz,Fcpy=15.625MHz | 0.58 0.58 0.71
LIRC=128KHz, Fcpu=128KHz 0.43 0.43 0.51
Table 31 Typical power consumption in active halt mode
Voltage
Condition
Symbol | Parameter (Ta=25°C) Unit
MVR Flash mode | Clock source | 3.3V 5V
Turn on Operation HXT=16MHz 780 1360
Turn on Operation HXT=24MHz 800 1390
Supply
Turnon | Power down | HXT=16MHz 780 1360
currentin
Turn on | Power down | HXT=24MHz 800 1390
Iop active A
Turn on Operation LIRC=128KHz | 17.1 18.8
shutdown
Turnon | Power down | LIRC=128KHz | 17.0 18.5
mode
Turn off Operation LIRC=128KHz | 4.9 6.6
Turn off | Power down | LIRC=128KHz | 4.8 6.4
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Table 32 Maximum power consumption in active halt mode

Condition Voltage (Ta=105°C)
Symbol | Parameter Flash Unit
MVR Clock source | 3.3V 5v | 5.5V
mode
Turn
Operation | HXT=16MHz | 780 | 1350 | 1640
on
Turn
Operation | HXT=24MHz | 810 | 1380 | 1670
on
Turn Power
HXT=16MHz | 780 | 1350 | 1630
on down
Supply
Turn Power
current in HXT=24MHz 800 | 1380 | 1670
on down
Iop active A
Turn
shutdown Operation | LIRC=128KHz | 55.64 | 57.72 | 59.82
on
mode
Turn Power
LIRC=128KHz | 48.24 | 50.98 | 52.42
on down
Turn
Operation | LIRC=128KHz | 32.30 | 34.34 | 35.34
off
Turn Power
LIRC=128KHz | 26.44 | 28.53 | 29.46
off down
Table 33 Typical power consumption in halt mode
Voltage
Symbol | Parameter Condition (Ta=25°C) Unit
3.3V 5v
Running mode of Flash,
Supply 3.53 5.2
HIRC as clock source after wake up
Iop current in A
Flash power-down mode,
halt mode 3.43 5.0
HIRC as clock source after wake up
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Table 34 Maximum power consumption in shutdown mode
Voltage (TA=105°C)
Symbol | Parameter Condition Unit
3.3V 5V | 5.5V
Running mode of Flash,
HIRC as clock source after wake | 30.65 | 32.39 | 33.77
Supply
up
Iop currentin HA
Flash power-down mode,
halt mode
HIRC as clock source after wake | 24.70 | 26.72 | 27.44
up
Table 35 Typical value of peripheral power consumption (Vpp=5V,Ta=25°C)
Symbol Parameter 16MHz 48MHz Unit
loo(TMR1) TMR1 supply current 98 300
Ioo(TMR1A) TMR1A supply current 58 170
loo(TMR2) TMR2 supply current 56 168
Iop(TMRA4) TMRA4 timer supply current 15 46
Ioo(USARTL) USART1 supply current 56 168
HA
Ioo(USART?2) USART?2 supply current 100 310
Ioo(USART3) USART3 supply current 55 170
Ioo(SPI) SPI supply current 23 68
Iop(12C) 12C supply current 37 110
Ioo(ADC1) Supply current during ADC1 conversion 290 680
5.8. 1/0O port characteristics
Table 36 I/O static characteristics and AC characteristics (Vpp=2.0~5.5V,
Ta=-40~105°C)
Symbol Parameter Condition Min Typ Max Unit
Input low level
Vi -0.3 - 0.3xVpp
voltage
\Y
Input high level
\ym Vpp=5V 0.7xVpp - Vpp+0.3
voltage
Voltage
Vhys - 700 - mV
hysteresis
Rpu pull up resistor | Vpp=5V,ViNn=Vss 55 63 66 kQ
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Symbol Parameter Condition Min Typ Max Unit
Fast 1/0 port with
load capacitance - 17
Rise and fall of 50pF
tr,tr time Standard and nS
(10%-90%) high sinkl/O port,
load capacitance ] . L
50pF
Digital input
likg leakage Vss<SViNEVop - - +1 MA
current
Table 37 Output drive current (true open drain port)
Symbol Parameter Condition Max Unit
Output low level lio=10mA, Vpp=5.0V 0.8
VoL Output low level lio=10mA, Vpp=3.3V 0.7 v
Output low level lio=20mA, Vpp=5.0V 1.2 \%
Table 38 Output drive current (high sink current port)
Symbol Parameter Condition Min | Max | Unit
Output low level lio=10mA, Vpp=5.0V - 0.4
VoL Output low level lio=10mA, Vpp=3.3V - 0.6
Output low level lio=20mA, Vpp=5.0V - 0.9 v
Output high level lio=10mA, Vpp=5.0V 4.4 -
Von Output high level lio=10mA, Vpp=3.3V 2.5 - \%
Output high level lio=20mA, Vpp=5.0V 3.8 -
5.9. NRST pin characteristics

The NRST pin input drive adopts CMOS process, which is connected with a

permanent pull-up resistor Rpy.

Table 39 NRST pin characteristics
Symbol Parameter Condition Min Typ Max Unit
VIL(NRST) NRST input low voltage - -0.3v - 0.3xVbp
VIH(NRST) NRST input high voltage - 0.7XVop - Vpp+0.3 v
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Symbol Parameter Condition Min Typ Max Unit
VoLNRsT) NRST outputs a low voltage | IOL=2mA - - 0.5 \Y,
NRST Schmitt trigger
Vhys(NRST) . - - 600 - mV
Voltage hysteresis
Rpu pull up resistor - 30 60 80 kQ
VENRST) NRST input filter pulse - - - 75 ns
VNF(NRST) NRST input unfiltered pulse - 500 - - ns
torP(NRsST) Output pulse width of NRST - 20 - - us
5.10. Communication interface
5.10.1. 12C interface characteristics
Table 40 I2C interface characteristics
Standard 12C Fast 12C
Symbol Parameter Unit
Min Max Min Max
tw(scLy) SCL clock low time 5.03 - 1.73 -
VIS
tw(scLh) SCL clock high time 4.90 - 0.72 -
tsuisba) SDA setup time 4420 - 1120 -
th(spa) SDA data holding time 0 313.09 0 335.97
ti(spa) o
SDA and SCL rise time - 300.12 - 301.24 | ns
tr(scL)
tispa)
SDA and SCL fall time - 21.3 - 21.51
tiscu)
th(sTA) Start condition holding time 4.98 - 0.82 -
Repeated start condition us
tsusTa) 4.95 - 0.87 -
setup time
tsusto) | Setup time of stop condition 4.94 - 0.84 - MS
Time from stop condition to
tw(sTo:STA) N _ 5.4 - 2.08 - VIS
start condition (bus idle)
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Figure 8 Bus AC waveform and test circuit
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5.10.2. SPI interface characteristics
Table 41 SPI characteristics
Symbol Parameter Condition Min Max Unit
fsck holotype 8
SPI clock frequency MHz
1/te(sck) Slave mode 8
trsck) SPI clock rise and Load capacitance:
_ - 16.854
tisck) fall time C=30pF
tsu(nss) NSS setup time Slave mode 433.33 -
th(nss) NSS holding time Slave mode 115.43 -
tw(sckh) SCK high and low
' holotype 54.592 57.4723
tw(scku) time
tsuqmi) Data input setup holotype 30.304 - ns
tsu(sy time Slave mode 50.889 -
thewiy Data input holding holotype 64.746 -
thsi) time Slave mode 52.22 -
Data output access
ta(so) Slave mode 2.530 12.272
time
tdis(so) Data output Slave mode 25.235 -
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Symbol Parameter Condition Min Max Unit
prohibition time
Effective time of data Slave mode (after
tv(so) - 29.605
output enable edge)
Effective time of data | Master mode (after
tumo) - 7.220
output enable edge)
Slave mode (after
th(so) 16.222 -
Data output holding enable edge)
time Master mode (after
thmo) 8.356 -
enable edge)

Figure 9 SPI timing diagram—slave mode and CPHA=0
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Figure 10  SPI timing diagram—slave mode and CPHA=1(1)
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Figure 11 SPI timing diagram-main mode (1)
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(1) the measuring points are set at CMOS levels: 0.3 Vpp and 0.7 Vpp.

www.geehy.com Page 40




5.11. ADC characteristics
Table 42 12-bit ADC features
Symbol Parameter Condition Min | Typ | Max | Unit
Vbpa Service voltage - 2.4 - 5.5 \%
fanc ADC frequency - 0.6 - 14 MHz
Internal sampling
Canc _ _ - - - 5 pF
and holding capacitance
Rabc Sampling resistance - - - 1000 | ohm
ts Sampling time faoc=14MHz | 0.107 | - 17.1 us
Tconv Sampling and conversion time fapc=14MHz 1 - 18 s
Table 43 12-bit ADC accuracy
Symbol Parameter Condition Typ Max Unit
|E7] Total uncorrected error 3.3V~5V 6.5 -
|[Eo| offset error 3.3V~5V 2 -
1= Gain error 3.3V~5V 4.5 - LSB
|Ep| Differential linear error 3.3V~5V 15 -
|EL| Integral linearity error 3.3V~5V 2.8 -
6. Package Characteristics
Table 44 APM32F003x4x6
Package Name Size Marking of Apex samples
Product model —p 32F003x4 S1 49— Revision Code
LOT batch —p NK295 1845 <4— Date Code
TSSOP20.
6.54.4%0.9 Geehy arm
SOP20 o " . \
n —
\
Geehy Logo Arm aun:r;?;ization

www.geehy.com

Page 41




Product model > FOO3X4
QFN20 3*3*0.55 NK 295 | <+ LoTbawn
o 1845 R |« 2 kevidon coue
Pin >
Figure 12  Package diagram of TSS0P20
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Table 45 Package dimensions of TSS0P20
Dimensions IN Millimeters Dimensions IN Inches
SYMBOL
MIN MAX MIN MAX
D 6.400 6.600 0.252 0.259
E 4.300 4.500 0.169 0.177
b 0.190 0.300 0.007 0.012
C 0.090 0.200 0.004 0.008
El 6.250 6.550 0.246 0.258
A - 1.200 - 0.047
A2 0.800 1.000 0.031 0.039
Al 0.050 0.150 0.002 0.006
e 0.65(BSC) 0.026(BSC)
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Dimensions IN Millimeters

Dimensions IN Inches

SYMBOL
MIN MAX MIN MAX
L 0.500 0.700 0.020 0.028
H 0.25(TYP) 0.01(TYP)
10 70 10 70
Figure 13  Package diagram of SOP20

A

E1

Y

A2

T e O e T B e N e B~ I

Table 46 Package dimensions of SOP20

Dimensions IN Millimeters Dimensions IN Inches
SYMBOL

MIN MAX MIN MAX
A 2.350 2.650 0.093 0.104
Al 0.100 0.300 0.004 0.012
A2 2.100 2.500 0.083 0.098
b 0.330 0.510 0.013 0.020
c 0.204 0.330 0.008 0.013
D 12.520 13.000 0.493 0.512
E 7.400 7.600 0.291 0.299
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Dimensions IN Millimeters Dimensions IN Inches
SYMBOL
MIN MAX MIN MAX
El 10.210 10.610 0.402 0.418
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
0 0- 8- 8-
Figure 14 Package diagram of QFN20
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Table 47 Package dimensions of QFN20
- SYMBOL MIN NOM MAX
TOTAL THICKNESS A 0.5 0.55 0.6
STAND OFF Al 0 0.02 0.05
MOLD THIXKNESS A2 - 0.4 -
L/F THICKNESS A3 0.152REF
LEAD WIDTH b 0.2 0.25 0.3
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- SYMBOL MIN NOM MAX
D 3 BSC
BODY SIZE
E 3 BSC
LEAD PITCH e 0.5BSC
L 0.25 0.35 0.45
LEAD LENGTH
L1 0.45 0.55 0.65
PACKAGE EDGE TOLERANCE aaa 0.1
MOLD FLATNESS ccc 0.1
COPLANAPITY eee 0.08
LEAD OFFSET bbb 0.1
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Packaging Information

Figure 15  Tape Dimensions
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A0 Dimension designed to accommodate the component width

BO | Dimension designed to accommodate the component length

KO | Dimension designed to accommodate the component thickness

P1 Dimension designed to accommodate the component pitch

W Overall width of the carrier tape

Figure 16  Quadrant allocation in PIN1 direction in tape
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Table 48 Tape packaging parameter specification table

Reel
Package AO BO P1 KO w Pin1
Device Pins | SPQ | Diameter
Type (mm) [ (mm) | (mm) | (mm) | (mm) | Quadrant
(mm)
APM32F003F6P7 | TSSOP | 20 | 4000 330 6.7 6.9 8 1.3 16 Q1
APM32F003F6P6 | TSSOP | 20 | 4000 330 6.7 6.9 8 1.3 16 Q1
APM32F003F4P6 | TSSOP | 20 | 4000 330 6.7 6.9 8 1.3 16 Q1
Figure 18  Pin1 Orientation and tray chamfer
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Table 49 Tray packaging parameter specification table
Tray Tray
X-Dimension | Y-Dimension | X-Pitch | Y-Pitch
Device Package Type | Pins | SPQ Length | Width
(mm) (mm) (mm) (mm)
(mm) (mm)
APM32F003F6U6 QFN 20 | 6240 3.2 3.2 7.5 7.5 3226 | 135.9
APM32F003F4U6 QFN 20 | 6240 3.2 3.2 7.5 7.5 3226 | 135.9
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Figure 20  Package drawing of SOP&TSSOP material pipe
| |
left 7 right
1/
Table 50 Specification table of SOP&TSSOP material tube packaging
parameters
Pack ty P L w H
Device ackage Pins Qty Per SPQ
Type Tube (mm) | (mm) | (mm)
APM32F003F6P6 | TSSOP20 20 46 14720 | 327 8.5 3.2
APM32F003F4P6 | TSSOP20 20 46 14720 | 327 8.5 3.2
APM32F003F6M6 SOP20 20 35 11200 | 516 12.7 5
APM32F003F4M6 SOP20 20 35 11200 | 516 12.7 5
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8. Ordering Information

APM32 F 003 F 6 P 6 XXX

Product series
APM32=ARM-based 32-bit MCU

Product type
F=Foundation

Product subseries
003=Entry-level

Number of pins
F =20 pins

Flash memory capacity

4 = 16 Kbytes
6 = 32 Kbytes

Package
U = QFN
M=SOP

P=TSSOP

Temperature range
6 = -40°C™85°C
7 = -40°C™105°C

Option

XXX=Programmed device code
R=Reel package

Blank=Tray package

T=Tube package

Table 51 Order information list
Order code Flash(KB) | SRAM(KB) | Packaging | SPQ | Temperature range
Industrial grade
APM32F003F4P6-T 16 2 TSSOP20 | 14720
-40°C~85°C
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Order code Flash(KB) | SRAM(KB) | Packaging | SPQ | Temperature range
Industrial grade
APM32F003F6P6-T 32 4 TSSOP20 | 14720
-40°C~85°C
Industrial grade
APM32F003F4P6-R 16 2 TSSOP 20 | 4000
-40°C~85°C
Industrial grade
APM32F003F4U6 16 2 QFN20 6240
-40°C~85°C
Industrial grade
APM32F003F6P6-R 32 4 TSSOP20 | 4000
-40°C~85°C
Industrial grade
APM32F003F6P7-R 32 4 TSSOP20 | 4000
-40°C~105°C
Industrial grade
APM32F003F6U6 32 4 QFN20 6240
-40°C~85°C
Industrial grade
APM32F003F4M6-T 16 2 SOP20 11200
-40°C~85°C
Industrial grade
APM32F003F6M6-T 32 4 SOP20 11200

-40°C~85°C
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9. Naming of Common Functional Modules

Table 52 Naming of common functional modules

Naming of common functional modules

Description in Chinese

Abbreviations

Reset and clock management unit RCM
External interrupt EINT
Universal IO GPIO
Wake up controller WUPT
Buzzer BUZZER
Timer TMR
Power management unit PMU
Digital analogue converter ADC
12C interface 12C
serial peripheral interface SPI
Universal asynchronous synchronous transceiver USART
Flash interface control unit FMC
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10.

Version History

Table 53 Document Version History
Date Version Change History
2019.12.27 V1.0.0 New folder
2020.6.19 V1.0.1 Delete P1 information of table 49
2020.7.6 V1.0.2 Modify the cover page and directory format
(1) Modify the error in Table 14  (Pin definition of
APM32F003x4x6(20PIN)) ;
(2) Adjust the document font;
(3) Modify the naming rules in the Ordering Information
2020.9.4 V1.1
(Chapter 10) ;
(4) Modify the order code in Table 48 (Ordering
information list) and add a column of minimum number
of packages (SPQ)
2021.6.22 V1.2 Modify the page header, cover, and logo
Modify the pin definition of PC4 in Table 14
2021.7.20 V1.3
APM32F003x4x6 (20PIN) Pin Definition
2021.11.9 V1.4 Added PAL1 pin function description
2021.12.1 V1.5 Added TSSOP20 braided packing
(1) Adjust the overall structure of the document
2022.3.9 V1.6
(2) Added PA1 pin function description
(1) Modify Arm trademark
2022.6.22 V1.7 (2) Add the statement
(3) Modify product naming rules figure
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Statement

This document is formulated and published by Geehy Semiconductor Co., Ltd.
(hereinafter referred to as “Geehy”). The contents in this document are protected by laws and
regulations of trademark, copyright and software copyright. Geehy reserves the right to make
corrections and modifications to this document at any time. Please read this document
carefully before using Geehy products. Once you use the Geehy product, it means that you
(hereinafter referred to as the “users”) have known and accepted all the contents of this
document. Users shall use the Geehy product in accordance with relevant laws and

regulations and the requirements of this document.
1. Ownership

This document can only be used in connection with the corresponding chip
products or software products provided by Geehy. Without the prior permission of
Geehy, no unit or individual may copy, transcribe, modify, edit or disseminate all or part

of the contents of this document for any reason or in any form.

The “#78” or “Geehy” words or graphics with “®” or “™” in this document are
trademarks of Geehy. Other product or service names displayed on Geehy products are

the property of their respective owners.
2. No Intellectual Property License

Geehy owns all rights, ownership and intellectual property rights involved in this

document.

Geehy shall not be deemed to grant the license or right of any intellectual property
to users explicitly or implicitly due to the sale or distribution of Geehy products or this

document.

If any third party’s products, services or intellectual property are involved in this
document, it shall not be deemed that Geehy authorizes users to use the aforesaid third
party’s products, services or intellectual property, unless otherwise agreed in sales order

or sales contract.
3. Version Update

Users can obtain the latest document of the corresponding models when ordering
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Geehy products.

If the contents in this document are inconsistent with Geehy products, the

agreement in thesales order or the sales contract shall prevail.
4. Information Reliability

The relevant data in this document are obtained from batch test by Geehy
Laboratory or cooperative third-party testing organization. However, clerical errors in
correction or errors caused by differences in testing environment may occur inevitably.
Therefore, users should understand that Geehy does not bear any responsibility for such
errors that may occur in this document. The relevant data in this document are only used
to guide users as performance parameter reference and do not constitute Geehy’s

guarantee for any product performance.

Users shall select appropriate Geehy products according to their own needs, and
effectively verify and test the applicability of Geehy products to confirm that Geehy
products meet their own needs, corresponding standards, safety or other reliability
requirements. If loses are caused to users due to the user’s failure to fully verify and test

Geehy products, Geehy will not bear any responsibility.
5. Legality

USERS SHALL ABIDE BY ALL APPLICABLE LOCAL LAWS AND
REGULATIONS WHEN USING THIS DOCUMENT AND THE MATCHING GEEHY
PRODUCTS. USERS SHALL UNDERSTAND THAT THE PRODUCTS MAY BE
RESTRICTED BY THE EXPORT, RE-EXPORT OR OTHER LAWS OF THE
COUNTIRIES OF THE PRODUCTS SUPPLIERS, GEEHY, GEEHY DISTRIBUTORS
AND USERS. USERS (ON BEHALF OR ITSELF, SUBSIDIARIES AND
AFFILIATED ENTERPRISES) SHALL AGREE AND PROMISE TO ABIDE BY ALL
APPLICABLE LAWS AND REGULATIONS ON THE EXPORT AND RE-EXPORT
OF GEEHY PRODUCTS AND/OR TECHNOLOGIES AND DIRECT PRODUCTS.

6. Disclaimer of Warranty

THIS DOCUMENT IS PROVIDED BY GEEHY "AS IS" AND THERE IS NO
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING,
BUT NOT LIMITED TO, THE WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, TO THE EXTENT PERMITTED BY
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SEMICONDUCTOR
APPLICABLE LAW.

GEEHY WILL BEAR NO RESPONSIBILITY FOR ANY DISPUTES ARISING
FROM THE SUBSEQUENT DESIGN OR USE BY USERS.

7. Limitation of Liability

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO
IN WRITING WILL GEEHY OR ANY OTHER PARTY WHO PROVIDE THE
DOCUMENT "AS IS", BE LIABLE FOR DAMAGES, INCLUDING ANY GENERAL,
SPECIAL, DIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE DOCUMENT (INCLUDING BUT
NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE
OR LOSSES SUSTAINED BY USERS OR THIRD PARTIES).

8. Scope of Application

The information in this document replaces the information provided in all previous

versions of the document.

© 2019-2022 Geehy Semiconductor Co., Ltd. - All Rights Reserved

Geehy Semiconductor Co.,Ltd.

© Bldg.1, No.83 Guangwan Street, Zhuhai, Guangdong, China  &+86 0756 6299999 & www.geehy.com
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