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 Introduction 

This application note outlines critical design considerations for applications using the G32A1085 

A1065 A1045 series. 
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 Hardware Application Design Notes  

 MCU Filter Capacitor Design 

The MCU power supply pins, VDD and VSS, must be connected in parallel with both bulk and 

bypass capacitors. Refer to Figure 1 and Figure 2. In the figures, N indicates the number of VDD 

pins in each package. Capacitor performance depends strongly on placement and connection 

method. The PCB layout should use star routing so that the external power supply passes through 

the bulk and bypass capacitors before reaching the MCU. Place the filter capacitors as close to 

the MCU pins as possible, preferably within 4 mm. 

The 0Ω resistor in Figure 1 may be replaced with a ferrite bead to improve the EMI radiated 

emission (RE) margin. Recommended reference value: 600Ω@100MHz. 

Figure 1 LQFP64/LQFP48 Filter Capacitor Design  

 

Figure 2 QFN32 Filter Capacitor Design 
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 MCU Power Supply Notes  

The MCU power supply ramp rate must meet the limits specified in the datasheet: greater than 

0.5V/min and less than 100V/ms. The rise time from 0V to 5.5V must be at least 55µs, and the 

rise time from 0V to 2.7V must be at least 27µs. If the power-up ramp is too fast or too slow, the 

MCU may not operate correctly. Before power is applied again, VDD must first fall below 300mV. 

These timing requirements must be met across the full operating temperature range. The power-

on waveform must match waveform ① in Figure 3; the other three waveforms are invalid. 

Figure 3 Power-On Waveform 

 

 Peripheral Modules Use VDD, VSS 

When the MCU controls the power supply or power-up sequence of external modules, avoid fast 

power-up transitions that may cause surge current and pull down VDD. Use proper delays to 

ensure smooth power transitions, stable system operation, and circuit protection. Buffer 

components, such as capacitors or resistors, may be added to slow the power-up rate and 

prevent VDD from dropping due to instantaneous high current demand. If VDD does drop, its fall 

rate must still meet the ECU power supply ramp-rate requirement. See the usage examples in 

Figure 4 and Figure 5. 
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Figure 4 IO-Controlled Peripheral Module 

 

For applications where the MCU supply voltage exceeds 3.6V, add protection against supply 

fluctuations. This can be done by adding a low-dropout diode in series, or by using a 10Ω series 

resistor with a capacitor of at least 10µF in parallel, forming a fast power-loss protection circuit. 

With a sufficiently large capacitor, power-down becomes slower, and the voltage drop is reduced. 

In Figure 4, buffer components are added to the control circuit. In Figure 5, heavy loads are 

separated from the MCU supply, and buffer components are used to form the fast power-loss 

protection circuit. 

For example, a germanium diode produces about a 0.2V forward voltage drop when conducting, 

reducing the MCU supply voltage by 0.2V. If the ADC or DAC is used, this voltage drop may affect 

accuracy. 

Figure 5 Peripheral Shared Power Supply  

 

 NRST Pin Pull-Up and Filter Capacitor Notes  

The NRST pin must not be connected to a strong external pull-up. If an external pull-up resistor 

is used, its value must be greater than 1kΩ; 10kΩ is recommended. A smaller resistance may 

affect the startup. 

If NRST is connected to another controller or debugger, check whether that device has an 

internal pull-up. If the internal pull-up resistance is low, add a series resistor of several hundred 

ohms; 200Ω is recommended to reduce external interference.   

Control Circuit External Module 

Heavy 

Load 

Other 

Circuits 
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If an external filter capacitor is connected to NRST, 100nF is recommended. The capacitance 

must not exceed 500nF, because a larger value may affect the windowed watchdog function. 

Figure 6 Reset Circuit 

 

 External and High-Frequency Signals 

⚫ For signals such as zero-crossing signals, relay signals, and AC load signals, check whether 

they may cause sudden load increases. Bypass capacitors can be used to reduce load 

transients.   

⚫ For high-frequency signal lines, such as I2C clock, SPI clock, CANH, and CANL, check 

whether instantaneous spike currents may be generated. 

 I/O Port Series Resistors and Bypass Capacitors 

For input/output ports, including ADC inputs, external interrupts, and communication interfaces, 

add series protection resistors in the circuit design where appropriate. Select the resistor value 

so that the theoretical maximum current does not exceed the absolute maximum rating of the 

MCU port. Place both the series resistor and the parallel capacitor as close to the MCU pin as 

possible. The series resistor must be placed before the parallel capacitor. The ground of the 

peripheral module filter capacitor must connect to the ground node after the VDD/VSS bulk and 

bypass capacitors. Figure 6 shows an example resistor-capacitor connection for a body DOOR 

signal, ADC detection, and IO_OUT, using a 100Ω series resistor and a 1nF capacitor to VSS on 

the IO port. 

Note: In PCB designs with interconnected modules, such as separated lighting and control modules or separated 

sensor and control modules, the series resistors and parallel capacitors must be placed on the MCU PCB. Correct 

component values and placement help prevent ESD/EOS damage to MCU ports. 

Figure 7 Circuit Example for Body DOOR Signal/ADC Detection/IO_OUT 

 

For button circuits, the following design is recommended: 
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Figure 8 Button Circuit 

 

For C12 in Figure 7, a 100nF capacitor is recommended. Use a small series resistor R9, such as 

22Ω, 100Ω, or 1kΩ. In the PCB layout, place capacitor C12 as close to button SW as possible to 

suppress the negative voltage spike generated during button actuation. 

 IO Voltage Must Not Exceed VDD 

If the IC has no VDD supply but an IO pin is driven by an external voltage, the IC may be powered 

through the IO clamp protection diode. Similarly, if the IC is powered but an IO pin voltage is 

higher than VDD, the voltage difference may forward-bias the clamp diode and inject current into 

VDD. Under normal operating conditions, the IO voltage must not exceed VDD by more than 0.3V. 

This condition may cause the following issues:   

(1) Excessive current may overload and damage the IO clamp diode.   

(2) The MCU may fail to reset correctly.   

(3) The program may run abnormally.   

(4) Latch-up may occur. 

 IO Sink Current Notes   

When IO pins are used to drive external circuits, follow the absolute maximum current ratings 

specified in the datasheet, including but not limited to:   

(1) IOL: Minimum standard sink current. 

(2) IOH: Minimum standard source current. 

(3) IOLS: Minimum strong sink current. 

(4) IOHS: Minimum strong source current. 

Exceeding the absolute maximum ratings may damage the MCU. Device behavior outside the 

specified range is not guaranteed, and long-term operation beyond the ratings may reduce 

reliability. 

 Protection for Exposed Ports 

⚫ Communication ports require ESD protection. A small 100Ω series resistor may be added to 

the signal line to limit ESD current. A Transient Voltage Suppressor (TVS) diode may also be 

placed in parallel on the signal line, close to the connector.   
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⚫ Programming ports have hot-plug risks and must be protected. During connection, GND 

should make contact first, followed by IO. 
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 Software Application Notes 

 GPIO Operation Notes   

(1) Unused GPIO ports must be configured as output-low. 

(2) Before entering low-power mode, to ensure the best low-power state, it is recommended to 

set the IO to analog mode, disable pull-up and pull-down resistors, set the speed to the 

lowest, and set the output register to output low. 

(3) When using GPIO alternate functions, do not assign the same alternate function to multiple 

GPIO pins.   

(4) While VDD rises from 0V to 2.7V, GPIO states are indeterminate. Consider the effect of these 

undefined states on downstream drive circuits. After VDD exceeds 2.7V and the MCU 

completes power-on reset, the GPIO states follow the software configuration. 

 FLASH Erase/Write Notes 

(1) PFLASH and DFLASH can be erased separately or together. A single full erase takes 

approximately 10ms, a combined erase takes approximately 20ms, and a single page erase 

takes approximately 4ms.   

(2) During consecutive multi-page erase operations, clear the watchdog counter as required to 

prevent a watchdog reset caused by the extended erase time.   

(3) Ensure that the power supply remains stable during FLASH erase/write operations. Power 

instability, including power loss, may cause the FLASH module to malfunction and generate 

errors. This can lead to ECC errors when the affected FLASH address is accessed after the 

next power-up. Consider adding voltage monitoring in software to stop FLASH operations 

when the supply voltage is too low.   

(4) After power-up, wait 100ms before operating PFLASH or DFLASH.   

(5) Enable the ECC error interrupt. In the interrupt handler, erase the FLASH address that 

caused the access error to restore access to that address.   

(6) After an ECC error occurs, the affected data must be erased. To prevent data loss, use a 

second FLASH sector as a backup. After writing one sector, also write the same data to the 

backup sector. The backup sector should be read only at power-up or when an ECC error 

occurs. Identify which FLASH sector caused the ECC error and erase that sector. A software 

flag may be set before reading the address to help identify the source sector. 

 FLASH Protection Notes  

⚫ Read protection is configured through the option byte READPROT at 0x1FFFF800. Three 

levels are available: 0, 1, and 2. Level 1 enables read protection. Level 2 provides the highest 

protection level. Once Level 2 is set, the SWD function is permanently disabled and cannot 

be recovered. Configure this level with caution.   
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⚫ Write protection is configured through option bytes WRP0–WRP7. Each PFLASH bit protects 

8KB, and each DFLASH bit protects 1KB.   

⚫ FLASH read protection and write protection are configured independently. Removing write 

protection does not erase the main storage contents; the data is preserved.   

⚫ When writing multiple double-words consecutively, do not cross the half-page boundary. For 

example, when writing consecutively to PFLASH page 0, the write address must not cross 

0x0800 0100. 
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 Debugger/Programmer Tool Notes 

 Supported Development Environments: IAR, KEIL, Eclipse  

(1) IAR: Version 8.50.10 or later is recommended.   

(2) KEIL: MDK-ARM V5.36 is recommended.  

Note: Projects that failed to compile with an older MDK version may still fail after upgrading. Re-extract the SDK 

package and use a fresh project copy.   

(3) J-Link: Version 9.30 or later is recommended.   

(4) Version 2020-12 (4.18.0) or later is recommended. The Eclipse installer can be downloaded 

from the Eclipse website. 

(5) During simulation debugging, pay attention to whether the debugging tool supports 5V. It is 

necessary to ensure that the voltage levels of the MCU and the debugging tool are consistent. 

If needed, a 5V reference voltage can be provided to the debugging tool to achieve level 

matching. 

 Tool Compatibility 

Compatible programming tools include, but are not limited to, the following vendors: Xeltek 

(SUPERPRO 7500N), PE Micro (CYCLONE), ICW, Sinaen, MaxWiz, DediProg, JinPeng, 

XuanWei, XinYuan, and XiWei (RongXiang). 

 Production Assembly Notes  

1. Always power off the production fixture before placing or removing chips.   

2. Follow proper ESD handling procedures. Do not touch the chip with bare hands. 
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 Revision History 

Table 1 Document Revision History 

Date Version Revision History 

2026.5 1.0 ⚫ Initial version 

2026.6 1.1 

⚫ Modified NRST circuit precautions and add illustrations 

⚫ Added precautions for GPIO operations 

⚫ Added notes regarding development environment support for 

IAR, KEIL, and Eclipse 
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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. 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 “极海” or “Geehy” words or graphics with “®” or “TM” 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. Any information regarding the application of the product, Geehy hereby disclaims 

any and all warranties and liabilities of any kind, including without limitation warranties of non-

infringement of intellectual property rights of any third party, unless otherwise agreed in sales order or 

sales contract. 

3. Version Update 

Users can obtain the latest document of the corresponding models when ordering Geehy products.  
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If the contents in this document are inconsistent with Geehy products, the agreement in the sales 

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 losses are caused to users due to 

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 COUNTRIES 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 APPLICABLE LAW.  

GEEHY'S PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR WARRANTED FOR USE 

AS CRITICAL COMPONENTS IN MILITARY, LIFE-SUPPORT, POLLUTION CONTROL, OR 

HAZARDOUS SUBSTANCES MANAGEMENT SYSTEMS, NOR WHERE FAILURE COULD 

RESULT IN INJURY, DEATH, PROPERTY OR ENVIRONMENTAL DAMAGE. 
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IF THE PRODUCT IS NOT LABELED AS "AUTOMOTIVE GRADE," IT SHOULD NOT BE 

CONSIDERED SUITABLE FOR AUTOMOTIVE APPLICATIONS. GEEHY ASSUMES NO 

LIABILITY FOR THE USE BEYOND ITS SPECIFICATIONS OR GUIDELINES. 

THE USER SHOULD ENSURE THAT THE APPLICATION OF THE PRODUCTS COMPLIES 

WITH ALL RELEVANT STANDARDS, INCLUDING BUT NOT LIMITED TO SAFETY, 

INFORMATION SECURITY, AND ENVIRONMENTAL REQUIREMENTS. THE USER ASSUMES 

FULL RESPONSIBILITY FOR THE SELECTION AND USE OF GEEHY PRODUCTS. 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 PROVIDES THE DOCUMENT AND PRODUCTS 

"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 AND PRODUCTS (INCLUDING BUT NOT LIMITED TO LOSSES OF 

DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY USERS OR 

THIRD PARTIES). THIS COVERS POTENTIAL DAMAGES TO PERSONAL SAFETY, PROPERTY, 

OR THE ENVIRONMENT, FOR WHICH GEEHY WILL NOT BE RESPONSIBLE. 

8. Scope of Application  

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

document.  

© 2026 Geehy Semiconductor Co., Ltd. - All Rights Reserved  
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