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1 Introduction

This application note concerns all the XE8000 products with software using interleaved interrupts. CoolRIDE C-com-
piled software does not include interleaved interrupts.

2 Abstract

The clearing of the General Interrupt Enable (GIE) bit in the status register may not be executed properly whenever
an interrupt occurs at the same time the clear instruction is executed. This may lead to inconsistent behavior. This
application note provides a way to overcome the issue by software.

3 Situation Description

The following timing diagram illustrates the issue:

Interrupt requests are taken into account at the next rising edge of the clock, provided the GIE flag is set. The clear-
ing of the GIE flag to disable any interrupt needs some time to take effect, typically GIE will be zero at the falling
edge of the phi4 phase and it is the time when the interrupt routine starts to execute. Interrupt requests may therefore
be taken into account before the instruction that clears the GIE actually takes effect.
Other concerned situations are when interleaved interrupts are used or when some critical part of an interupt code
has to be protected from interrupts. In this case we have a sequence like the following:

_int:
... ; GIE is set, interrupts may occur

_non_critical_section:
... ; some instructions
CLRB stat, #5 ; clear GIE

_critical_section:
... ; interrupts should be disabled

clear GIEclear GIE

phi1 phi2 phi3 phi4

interrupt stored

next PC address
= interrupt addr.

interrupt execution

ckCPU

Interrupt

Instruction

GIE

PC
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A problem occurs when another interrupt request occurs during the time the “clear GIE” instruction is executed. The
interrupt request is anyway validated as the GIE flag is not yet cleared. As a result, when returning from this interrupt
with the RETI instruction, the GIE flag is set. The critical section of the first interrupt is therefore no more protected
and the end behavior may be different from the case when the second interrupt occurs later.

4 Solution

It is suggested to wait until the GIE flag is actually cleared before handling the critical section. Here is an assembly
code fragment that illustrates the workaround:

_int:
SETB stat, #5 ; enable GIE
...

_noncritical_section:
...

_critical_section:
_check_GIE:

CLRB stat, #5 ; clear GIE
TSTB stat, #5 ; check GIE
JZC _check_GIE
...
RETI

5 C code

Note that a C program do not have interleaved interrupts, unless assembly instructions are explicitly included with
the asm instruction. In that case, the workaround still applies.
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SUNSTAR 商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为

一体的高科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供

应商，是中国最早和最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专

业代理和分銷世界各大品牌 IC 芯片和電子元器件的连锁经营綜合性国际公司，专业经营进口、

国产名厂名牌电子元件，型号、种类齐全。在香港、北京、深圳、上海、西安、成都等全国主要

电子市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成

强大统一的供货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感

器、微波光电元器件、工控机/DOC/DOM 电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA 软

件硬件、二极管、三极管、模块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能

模块开发配套商。商斯达实业公司拥有庞大的资料库，有数位毕业于著名高校——有中国电子工

业摇篮之称的西安电子科技大学（西军电）并长期从事国防尖端科技研究的高级工程师为您精挑

细选、量身订做各种高科技电子元器件，并解决各种技术问题。 

微波光电部专业代理经销高频、微波、光纤、光电元器件、组件、部件、模块、整机；电

磁兼容元器件、材料、设备；微波 CAD、EDA 软件、开发测试仿真工具；微波、光纤仪器仪表。

欢迎国外高科技微波、光纤厂商将优秀产品介绍到中国、共同开拓市场。长期大量现货专业批发

高频、微波、卫星、光纤、电视、CATV 器件: 晶振、VCO、连接器、PIN 开关、变容二极管、开

关二极管、低噪晶体管、功率电阻及电容、放大器、功率管、MMIC、混频器、耦合器、功分器、

振荡器、合成器、衰减器、滤波器、隔离器、环行器、移相器、调制解调器；光电子元器件和组

件：红外发射管、红外接收管、光电开关、光敏管、发光二极管和发光二极管组件、半导体激光

二极管和激光器组件、光电探测器和光接收组件、光发射接收模块、光纤激光器和光放大器、光

调制器、光开关、DWDM 用光发射和接收器件、用户接入系统光光收发器件与模块、光纤连接器、

光纤跳线/尾纤、光衰减器、光纤适 配器、光隔离器、光耦合器、光环行器、光复用器/转换器；

无线收发芯片和模组、蓝牙芯片和模组。  
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商斯达工控安防网：http://www.pc-ps.net/

商斯达电子元器件网：http://www.sunstare.com/
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