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Introduction: Precision in Time Measurement

The need for precise time tracking has grown exponentially across various fields, including
financial trading, scientific research, and high-speed data logging. While Microsoft Excel is a
powerful tool for data manipulation, its default handling of time often prioritizes visibility and
simplicity over granular detail. Standard time formats in Excel typically display up to the second,
omitting crucial sub-second measurements. However, modern data often requires precision down
to the millisecond, which represents one-thousandth (1/1,000) of a second. This lack of default
display can lead users to believe that the underlying data lacks this precision, when in fact, Excel is
capable of storing it. Understanding how to unlock and display this hidden detail is essential for
analysts working with high-frequency temporal data. This guide provides a comprehensive
walkthrough on utilizing Excel's powerful custom formatting features to accurately represent time
values, ensuring that your analysis reflects the true temporal resolution of your datasets. We will
demonstrate the exact procedure required to modify the display settings using the Format Cells
dialog, transforming standard time displays into precise millisecond representations. This
technique is invaluable for applications where the difference of a few milliseconds can significantly
impact results or interpretations.
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Format Cells ? X
Number  Alignment Font Border Fill Protection
Category:
General Sample
Number 02:15:39.004
Currency
Accounting Type:
Date
Time | hh:mm:ss.000 |
Percentage @
Fraction [h]:mm:ss
Scientific _(§* #A#H0),_($* A#H0)_($* "-")i(@)
Text _(F#ARO)_(" (#F#0) (" "-")(@)
Special _($* ###0.00_);_($* (###0.00);_($* "-"?27)_(@)
w _(* #A#0.00);_(* (###0.00)_(* "-"22 ), (@)
hh:mm:ss.000
[$-en-US]dddd, mmmm d, yyyy
[$-en-USTh:mm:ss AM/PM
[$-x-systime]h:mm:ss AM/PM I
h:mm:ss;@
Delete

Type the number format code, using one of the existing codes as a starting point.

The following step-by-step example shows precisely how to implement the custom format to
display milliseconds in practice.

Understanding Excel's Date and Time Serial Number System

To effectively format time in Excel, it is crucial to first grasp how the application stores date and
time information internally. Unlike systems that store time as a string or discrete units, Excel uses a
system based on sequential serial numbers. Dates are stored as integers representing the number
of days elapsed since a predefined starting point (January 1, 1900, is the default standard for
Windows systems). Time, conversely, is stored as the fractional component of this serial number,
representing the proportion of the day that has elapsed. For instance, 12:00 PM (noon) is stored as
0.5 because half a day has passed. A full day is represented by the integer 1. This fractional
representation is critical because it is within these decimals that milliseconds are stored. While
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standard display formats truncate this detail for readability, the underlying numeric precision
remains intact, provided the data was entered or calculated accurately. When we apply a custom
format, we are essentially instructing Excel on how to interpret and display this highly precise
fractional number.

This inherent precision means that time values entered with milliseconds, even if they initially
appear truncated (e.g., 10:30:15 instead of 10:30:15.123), retain the full detail needed for accurate
analysis and calculations. This internal architecture allows for highly accurate time arithmetic,
which is fundamental to many advanced analytical tasks within the spreadsheet environment.
Before proceeding with the formatting steps, ensure your time data has been correctly entered or
imported as actual time values, allowing the serial number system to capture the required
precision.

The Core Technique: Accessing Custom Time Formatting

The key to displaying milliseconds lies in utilizing Excel's Format Cells feature, which grants users
granular control over how numeric data is presented without altering the actual underlying values.
By default, Excel applies general number formats or standard time formats. To achieve millisecond
precision, we must bypass these presets and create a Custom Time Format. This process
requires navigating the interface to the specific area where formatting codes can be manually
input. The standard entry point for this operation involves selecting the relevant time data cells,
right-clicking, and choosing the Format Cells option from the context menu.

Once inside the dialog box, the path leads directly to the 'Number' tab, and subsequently, the
'Custom' category. This 'Custom' category is the gateway to defining almost any imaginable
numeric or temporal display structure, and it is where the specific code for millisecond
representation must be entered. The power of this feature lies in its flexibility, allowing analysts to
tailor data presentation exactly to the demands of their reporting or analysis requirements, far
beyond the limitations of built-in templates. We will leverage this functionality by inputting the
specific code hh:mm:ss.000.

Step-by-Step Guide to Displaying Milliseconds in Excel

We will now walk through the precise steps necessary to apply the millisecond format to existing
time data within your spreadsheet. This example assumes you have time data entered in a column,
where the underlying values contain millisecond information.

First, let's enter a list of times into column A:
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

A

Time

2:15:39
3:30:22
5:26:59
6:17:39
10:20:00
12:15:45
12:50:45

Note: These times were actually entered with milliseconds, but Excel displays the time without
milliseconds by default due to standard formatting rules. The objective of the following steps is to

override this default display.

Next, the range containing the time data must be selected. Highlight the cells in the range A2:A8,

then right click and choose Format Cells from the dropdown menu:
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A2 [Calibri V][H v] AN $v% 9
A Bfg&vﬁvgigigvﬁ)g_-gg@’ F
1 Time
2 2:15:
3 3:30: Search the menus
4 5:26:
Cut
5 6:17: A
6 10:20: [[B copy
7 12:15 [_\,. )
8 12:50: O Paste Options:
° [
10
11 Paste Special...
12
13 S Smart Lookup
14 Insert...
15
16 Delete...
17 Clear Contents
18
19 A Quick Analysis
20
51 Filter >
22 Sort >
23
24 Ed Get Data from Table/Range...
= 71 New Comment
26
27 ' New Note
28
29 Format Cells...
30 Pick From Drop-down List...

In the new window that appears, click Custom from the Category list on the left. Once 'Custom’ is
selected, type the exact format code hh:mm:ss.000 in the Type input box:
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Format Cells ? X
Number  Alignment Font Border Fill Protection
Category:
General Sample
Number 02:15:39.004
Currency
Accounting Type:
Date
Time | hh:mm:ss.000 |
Percentage @
Fraction [h]:mm:ss
Scientific _(§* #A#H0),_($* A#H0)_($* "-")i(@)
Text _(F#ARO)_(" (#F#0) (" "-")(@)
Special _($* ###0.00_);_($* (###0.00);_($* "-"?27)_(@)
ﬁ_ _(* #A#0.00);_(* (###0.00)_(* "-"22 ), (@)
hh:mm:ss.000
[$-en-US]dddd, mmmm d, yyyy
[$-en-USTh:mm:ss AM/PM
[$-x-systime]h:mm:ss AM/PM I
h:mm:ss;@
Delete

Type the number format code, using one of the existing codes as a starting point.

Once you click OK, the display of the selected cells immediately updates. Each of the time values
in column A will now successfully display their stored milliseconds, providing the required high level
of temporal resolution:

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://statistics.arabpsychology.com/?p=776
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Formatting Time with Milliseconds in Excel: A Step-by-Step Guide

A B C D E F

Time

02:15:39.004
03:30:22.000
05:26:59.043
06:17:39.002
10:20:00.045
12:15:44.734
12:50:45.004
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Decoding the Custom Time Format String hh:mm:ss.000

The effectiveness of this method relies entirely on the precision and structure of the custom format
string: hh:mm:ss.000. Understanding what each element of this code represents is essential for
troubleshooting or adapting the format for different reporting needs. This string is a precise set of
instructions interpreted by Excel's formatting engine to extract specific components from the
underlying serial number.

The components break down as follows:

hh: This directive stands for hours. Using two 'h' characters ensures that the hour is displayed with
a leading zero if the value is less than 10 (e.g., 08 instead of 8). This maintains consistent
formatting and structure.

mm: This directive represents minutes. Similar to hours, the use of two 'm' characters ensures
two-digit display (e.g., 05 minutes). In the context of time formatting, 'mm' is consistently
interpreted as minutes when it follows the hour component.

ss: This stands for seconds, also displayed using two digits for consistency, ensuring values like
09 seconds are correctly presented. The seconds component is the key delimiter for displaying
sub-second precision.
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.000: This is the crucial element for displaying milliseconds. The decimal point separates the whole
seconds from the fractional part. The three zeros (000) act as placeholders, instructing Excel to
display the fractional part of the second to three decimal places. Since one second equals 1,000
milliseconds, displaying three decimal places precisely captures the millisecond value (e.g., .123
represents 123 milliseconds). Analysts requiring less precision, such as centiseconds (hundredths
of a second), would adjust this to .00.

The colons (:) are literal separators included in the output, enhancing readability. Using this custom
format provides a powerful method for visualizing highly detailed time stamps, a requirement
increasingly common in fields relying on high-frequency data capture and analysis. Furthermore,
analysts may choose to combine date and time elements, for example, using the format yyyy-mm-
dd hh:mm:ss.000 for comprehensive logging.

Limitations, Precision, and Alternatives

While the custom formatting method is highly effective for displaying stored millisecond data, it is
essential to be aware of the inherent limitations and precision boundaries within Excel's
architecture. The accuracy of the displayed millisecond value is fundamentally tied to the precision
of the underlying floating-point number representing the time serial value. Excel utilizes a double-
precision floating-point format, which theoretically allows for very high precision. However, practical
usage and calculation methods can introduce minor rounding errors. Therefore, while
hh:mm:ss.000 displays three decimal places, users should be confident that their input data or
calculation methods maintained this level of precision. If the original time data was only accurate to
the second, applying the .000 format will simply display zeroes (e.g., 10:30:15.000).

Another crucial consideration is data entry and importation. When importing data from external
sources, especially log files or databases that use ISO 8601 formatting (which often includes
milliseconds), Excel sometimes imports the time values as text strings rather than numerical time
serials. If the cell remains formatted as text, the custom formatting technique will fail to work, as the
Format Cells feature only applies to numerical data types.

To address text-based time data, an intermediate conversion step is necessary. This often involves
using a combination of text manipulation functions (like LEFT, MID, RIGHT) and the TIMEVALUE
function, followed by careful arithmetic to convert the numerical string representation of
milliseconds back into the appropriate fractional part of the day. A robust conversion method,
assuming the milliseconds are always the last three digits after the seconds component, involves
this formula structure:

=(TIMEVALUE(AL)) + (VALUE(RIGHT(AL, 3)) / 86400000)
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The figure 86,400,000 represents the total number of milliseconds in a 24-hour day (24 hours * 60
minutes * 60 seconds * 1000 milliseconds). Once successfully converted to a true numerical time
serial, the standard Format Cells approach using hh:mm:ss.000 can then be successfully applied.
This demonstrates that while custom formatting is the display solution, ensuring the underlying
data integrity and type is the foundational requirement for accurate millisecond representation in
Excel.

Summary and Expanding Your Formatting Capabilities

Mastering the custom formatting feature is a critical skill for any advanced Excel user who deals
with temporal data. By employing the hh:mm:ss.000 code within the Format Cells dialog, we
effectively command Excel to display time with the precision required for modern analysis, down to
the millisecond. This technique leverages Excel's native ability to store highly precise fractional
time values, merely changing the presentation layer.

Beyond simple millisecond display, understanding custom formats opens the door to creating
sophisticated date and time stamps tailored for specific reporting contexts. For instance, analysts
can incorporate text literals directly into the format string to add context, such as hh:mm:ss.000
"ms", which would append the abbreviation "ms" after the time value. The flexibility afforded by
custom formatting ensures that your data is not only accurately calculated but also clearly
communicated to stakeholders. By utilizing the Format Cells dialog box effectively, users gain
unparalleled control over data presentation.

The following tutorials explain how to perform other common tasks in Excel, helping you expand
your analytical toolkKit:

Advanced techniques for handling time zone conversions within formulas.
Using conditional formatting rules specific to time durations.

Methods for ensuring imported data maintains correct numeric precision.
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