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TIMER1 MODULE

Clarifications/Corrections to the Data 
Sheet:
In the Device data sheets listed below, the following
clarifications and corrections should be noted. Any
silicon issues related to the Timer1 Module will be
reported in a separate silicon errata. Please check the
Microchip web site for any existing issues.
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TIMER1 MODULE
1. Asynchronous Counter

When Timer1 is started or updated, the timer
needs to see a falling edge from the external clock
source before a rising edge can increment the
counter. If writes to TMR1H and TMR1L are not
completed while the external clock pulse is still
high, Timer1 will miss counting the first clock pulse
after the update.

One half of a 32.768 kHz external clock crystal
period yields a 15.25 μs window to complete all
writes to TMR1H and TMR1L (50% duty cycle).
The number of instructions that can be executed
within this window is dependent on FOSC, as
shown in Table 1.

TABLE 1: FREQUENCY DEPENDENT 
INSTRUCTION EXECUTION 
AMOUNTS

One of the following methods can be used to
update Timer1 depending on whether all writes to
TMR1H and TMR1L can or cannot be reliably
completed before the clock pulse falling edge:

� If Timer1 can be reliably updated before the 
clock pulse falling edge occurs:
Update TMR1H and TMR1L as needed.

� If Timer1 updates can not be reliably completed 
before the clock pulse falling edge occurs:
1. Wait for TMR1L to increment.
2. When an increment is detected, immediately

update TMR1H and TMR1L as needed.
Include the code between RTCisr and 
Update.

Code examples are given for the affected devices:

� PIC12/PIC14/PIC16 devices � Example 1
� PIC18 devices � Example 2

Both examples include code to wait for Timer1 to
increment twice between the RTCisr and Update
labels.

In PIC18 devices, it is not possible to reliably
update Timer1 in a low-priority interrupt. A high-
priority interrupt could occur at any time and
unexpectedly delay the TMR1 update.

PIC18 devices also include Timer3 which is
functionally identical to Timer1.

FOSC TCY (μs) TCY within 
15.25 μs

1 MHz 4 3
2 MHz 2 7
4 MHz 1 15
8 MHz 0.5 30

16 MHz 0.25 61
20 MHz 0.2 76

40 MHz (PIC18) 0.1 152
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EXAMPLE 1: PIC12/PIC14/PIC16 INTERRUPT SERVICE ROUTINE
IntVector code 0x004 ; (3-4Tcy) fixed interrupt latency

movwf W_temp ; (1tcy) save W register contents
movf STATUS,W ; (1tcy) save STATUS register contents
movwf Status_temp ; (1tcy)
BANKSEL PIR1 ; (2tcy) select correct SFR bank
btfss PIR1,TMR1IF ; (2tcy) did a Timer1 overflow occur?
goto NextISR ; (2tcy) no, check another interrupt source

; Insert the next 4 lines of code when TMR1 can not
; be reliably updated before clock pulse goes low
RTCisr:

btfsc TMR1L,0 ; wait for TMR1L<0> to become clear
goto $-1 ; may already be clear (loops for 0 to 30.5us)
btfss TMR1L,0 ; wait for TMR1L<0> to become set
goto $-1 ; (loops for 30.5us)

; If TMR1 update can be completed before clock pulse
; goes low, start update here
Update:

bsf TMR1H,7 ; reload for a 1 second overflow
bcf PIR1,TMR1IF ; clear flag
incf Seconds,F ; record second
goto Exit ; return from interrupt

NextISR: ; Another interrupt source...
.... ; code for other interrupts, if needed
goto Exit ; return from interrupt

Exit:
movf status_temp,w ; retrieve copy of status register
movwf status ; restore pre-isr status register contents
swapf w_temp,f
swapf w_temp,w ; restore pre-isr w register contents
retfie

EXAMPLE 2: PIC18 HIGH-PRIORITY INTERRUPT SERVICE ROUTINE
HIntVector code 0x0008 ; (3-4Tcy), fixed interrupt latency

goto HighISR ; (3Tcy) jump to high priority ISR code

code ; unprotected code space
HighISR:

btfss PIR1,TMR1IF ; (1Tcy) TMR1 overflow?
goto NextISR ; (2Tcy) No, check another interrupt source

; Insert the next 4 lines of code when TMR1 can not
; be reliably updated before clock pulse goes low
RTCisr:

btfsc TMR1L,0 ; wait for TMR1L<0> to become clear
bra $-2 ; may already be clear (loops for 0 to 30.5us)
btfss TMR1L,0 ; wait for TMR1L<0> to become set
bra $-2 ; (loops for 30.5us)

; If TMR1 update can be completed before clock pulse
; goes low, start update here
Update:

bsf TMR1H,7 ; reload for next 1 second overflow
bcf PIR1,TMR1IF ; clear flag
incf Seconds,F ; record second
retfie FAST

NextISR: ; Another interrupt source...
.... ; code for other interrupts, if needed
retfie FAST
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Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer�s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights.
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Note the following details of the code protection feature on Microchip devices:
� Microchip products meet the specification contained in their particular Microchip Data Sheet.

� Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

� There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our 
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip�s Data 
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

� Microchip is willing to work with the customer who is concerned about the integrity of their code.

� Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as �unbreakable.�

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip�s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Microchip received ISO/TS-16949:2002 certification for its worldwide 
headquarters, design and wafer fabrication facilities in Chandler and 
Tempe, Arizona; Gresham, Oregon and design centers in California 
and India. The Company�s quality system processes and procedures 
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping 
devices, Serial EEPROMs, microperipherals, nonvolatile memory and 
analog products. In addition, Microchip�s quality system for the design 
and manufacture of development systems is ISO 9001:2000 certified.
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