microATX Motherboard Interface
Specification

Version 1.0




microATX Motherboard Interface Specification
Version 1.0

IMPORTANT INFORMATION AND DISCLAIMERS

1 INTEL CORPORATION MAKES NO WARRANTIES WITH REGARD TO THIS SPECIFICATION
(“SPECIFICATION”"), AND IN PARTICULAR DOES NOT WARRANT OR REPRESENT THAT THIS
SPECIFICATION OR ANY PRODUCTS MADE IN CONFORMANCE WITH IT WILL WORK IN THE
INTENDED MANNER. NOR DOES INTEL ASSUME RESPONSIBILITY FOR ANY ERRORS THAT THE
SPECIFICATION MAY CONTAIN OR HAVE ANY LIABILITIES OR OBLIGATIONS FOR DAMAGES
INCLUDING, BUT NOT LIMITED TO, SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, OR
CONSEQUENTIAL DAMAGES WHETHER ARISING FROM OR IN CONNECTION WITH THE USE OF
THIS SPECIFICATION IN ANY WAY.

2. NO REPRESENTATIONS OR WARRANTIES ARE MADE THAT ANY PRODUCT BASED IN
WHOLE OR IN PART ON THE ABOVE SPECIFICATION WILL BE FREE FROM DEFECTS OR SAFE FOR
USE FOR ITS INTENDED PURPOSE. ANY PERSON MAKING, USING OR SELLING SUCH PRODUCT
DOES SO AT HIS OR HER OWN RISK.

3. THE USER OF THIS SPECIFICATION HEREBY EXPRESSLY ACKNOWLEDGES THAT THE
SPECIFICATION IS PROVIDED AS IS, AND THAT INTEL CORPORATION MAKES NO
REPRESENTATIONS, EXTENDS NO WARRANTIES OF ANY KIND, EITHER EXPRESS OR IMPLIED,
ORAL OR WRITTEN, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE, OR WARRANTY OR REPRESENTATION THAT THE SPECIFICATION OR ANY
PRODUCT OR TECHNOLOGY UTILIZING THE SPECIFICATION OR ANY SUBSET OF THE
SPECIFICATION WILL BE FREE FROM ANY CLAIMS OF INFRINGEMENT OF ANY INTELLECTUAL
PROPERTY, INCLUDING PATENTS, COPYRIGHT AND TRADE SECRETS NOR DOES INTEL ASSUME
ANY OTHER RESPONSIBILITIES WHATSOEVER WITH RESPECT TO THE SPECIFICATION OR SUCH
PRODUCTS.

4. A LICENSE IS HEREBY GRANTED TO COPY AND REPRODUCE THIS SPECIFICATION FOR
ANY PURPOSE PROVIDED THIS “IMPORTANT INFORMATION AND DISCLAIMERS” SECTION
(PARAGRAPHS 1-4) IS PROVIDED IN WHOLE. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE, TO ANY OTHER INTELLECTUAL PROPERTY RIGHTS IS GRANTED
HEREIN.

Copyright 0 1996, 1997 Intel Corporation. All rights reserved.

Version 1.0, December 1997

T Other product and corporate names may be trademarks or registered trademarks of other companies, and are used only for
explanation and to the owners’ benefit, without intent to infringe.

Tt Wake on LAN is a trademark of IBM corporation
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1.

Executive Summary

microATX isanew motherboard form factor developed as a natural evolution of the ATX form factor to
address new market trends and PC technologies. This specification defines the interface between the
motherboard and the chassis.

microATX supports:

Current processor technologies

The transition to newer processor technologies

Accelerated Graphics Port (AGP) high performance graphics solutions

Smaller motherboard size

Smaller power supply form factor

microATX isapublic specification intended for widespread use in many types of systems. The specification
and related information on microATX are available through a public Web site located at:

http://www.tel eport.com/~atx.

Table 1 summarizes the features of the microATX form factor.

Table 1: microATX Feature Summary

Feature

Benefit

9.6” x 9.6” (244 x 244 mm)
motherboard, maximum size

Smaller size promotes a smaller system size.
Smaller size reduces overall system cost.

Standard ATX 2.01 or later
1/0 panel

I/0O shield does not need to be retooled.

Motherboard could be used in an ATX 2.01-compliant chassis (with minor
modifications).

Reduced 1/O slots

Higher integration on motherboard reduces motherboard and system costs.
A smaller power supply can be used.

A new, small form-factor power supply has been defined for use with several different products, including
microATX board and chassis designs. The smaller size of this power supply encourages flexibility in
choosing mounting locations within the chassis. Where this small form-factor supply provides appropriate
power to meet your design requirements, the smaller, lower-cost supply can be used, thus reducing the cost of
the entire system.

1.1

Other Technical Documents

For information about the following areas, see the series of microATX design guidelines and suggestions on
the microATX public Web site at http://www.teleport.com/~atx:

S-X Power Supply Design Guide (small form factor power supply; document available now)
microATX Motherboard Design Suggestions (available Q1 1998)

microATX Chassis Design Suggestions (available Q1 1998)

microATX System Design Suggestions (available Q1 1998)

microATX EMC Design Suggestions (available Q1 1998)

microATX Thermal Design Suggestions (available Q1 1998)
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1.2 microATX Form-factor Overview
Figure 1 shows an example of a system using a microATX motherboard.
Slots for gstem memor
i \\ 9.6” (244 mm
Processor location Alternate power \ 5.25" drive ba
supply location \ for CD-ROM
\ 3.5" drive by ] '
for FDD
ATX-compatible S
double—hlgh \ Ofmamnns, IDE, FDD,
expandable /0 window g |:| e front panel
6.25” (158.75 mmx Rfs . connectors
1.75” (44.45 mm) :u I:l: H
: uhrk” D
Power spply and E 9.6
fan overprocessor Expansion dot #7 — a (244 mm)
[ ]
| Expansion slot #6 : y
—_— . < -
REAR of board Expansion dlot #5 * FRONT
I ] of board
: \(\ Expansion slot #4

N\

PCI, ISA, or AGP add-in board slots 9.6” X 9.6” (244 x 244 mm) motherboard

Figure 1. Example of a microATX System
(oriented for example installation in a tower, side view; front of board to the right in this figure)

Note: The examplein Figure 1 shows expansion slot numbers 4 through 7. Slots 1 through 3 are present on an ATX
motherboard, which iswider than amicroATX board.
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1.3

1.4

1.5

Benefits to Users

While offering the same benefits of the ATX form factor specification, the microATX form factor improves
upon the previous specification in several key areas.

Current trends in the industry indicate that users require alower-cost solution for their PC needs. Without
sacrificing the benefits of ATX, thisform factor addresses the cost requirement by reducing the size of the
motherboard. The smaller motherboard is made possible by reducing the number of 1/0 dots. The overall
effect of these size changes reduces the costs associated with the entire system design. The expected effect of
these reductionsisto lower the total system cost to the end user.

Another area of improvement is the reduced size of the chassis as it sits on the user’s desk. This reduced size

improves the aesthetic value for the end user and promotes higher satisfaction with system ownership.

Benefits to Manufacturers

Through careful designing of a microATX motherboard, an OEM can capitalize on the benefits of a reduction
in total system costs. These cost savings come from a reduced-output power supply (see the separate
documentSFX Power Supply Design Guide), reduced chassis costs, and minimal redesign of existing ATX

2.01 or latet compliant chassis for backward-compatibifity.

Where possible, the existing mounting locations in the microATX form factor are aligned with those that exist
in ATX 2.01. This alignment reduces the possible changes to existing ATX 2.01-compliant chassis and
encourages the rapid adoption of the new microATX form factor. See Section 2.2 for mounting hole
locations.

microATX benefits also include those found with the current ATX form factor: more 1/O space at the rear
and reduced emissions from using integrated I/O connectors.

Mounting microATX Motherboard in an ATX Chassis

Table 2 lists the requirements to mount the microATX motherboard in the ATX 2.01-compliant chassis.

Table 2: Requirements to Mount microATX Motherboard in ATX 2.01-compliant Chassis

Feature Status Comment
Provide motherboard mounts at location R | R required for full-width | See Figures2 and 3 and section 2.2 for
and S. microATX board (9.6 details.
inches) and S optional.
Remove standoffs from any location not Required To avoid damage to the traces on the
defined in microATX specification or use microATX motherboard.
removable standoffs.
Verify that the chassis keepout in Area A Required See Table 6 and Figure 7.

is adequate to prevent mechanical
interference with the chassis structure.

! Throughout this document, references to ATX 2.01 refer to ATX Versiond®.Bigher.

2 Current ATX 2.01 chassis require additional motherboard mounts for compatibility with microATX.
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Layout

2.1

2.2

This section describes the mechanical specification of the microATX form-factor motherboard, including
physical size, mounting hole placement, connector placement, and component height constraints.

Board Dimensions

Table 3 compares the microATX and ATX 2.01 board dimensions.
Table 3: microATX and ATX Board Dimensions

Dimension microATX board ATX board, full-sized | Mini-ATX board
Maximum width allowable 9.6 inches (244 mm) 12 inches (305mm)* 11.2 inches (284mm)
Maximum depth allowable 9.6 inches (244 mm) 9.6 inches (244mm) 8.2 inches (208mm)

*  Samewidth asafull AT board; allows many existing AT form-factor chassisto accept Baby AT, Full AT, ATX, or
Mini-ATX form-factor boards with a minimum number of changes.

Mounting Hole Placement

Table 4. Motherboard Mounting Hole Locations

Feature Status Comment

Motherboard mounting hole Required See Figure 2 for an overview and Figure 3 for exact locations.

locations All nine microATX board mounting locations shown should be
implemented in the chassis for full microATX compliance.

Where possible, the microATX mounting holes line up with mounting holes used for ATX boards. Two new
holes (R and Sin Figure 2) have been defined and added to provide mechanical support toward the front edge
of the microATX board.

e Figure 2 showsthe relative outlines of the microATX and ATX boards. The letter calloutsin the figure
show the general location of the mounting holes for both form factors. The table in the figure indicates
which holes are required for each form factor.

*  Figure 3, the sample layout diagram, shows the exact location (dimensions) of the mounting holes for
microATX boards.

Chassis: To achieve full microATX compliance for chassis assemblies and to provide proper support for the
board in these areas, all nine microATX board mounting locations shown in Figure 2 should be implemented
inthe chassis.

Motherboard: The board design can incorporate any combination of the microATX mounting holes shown
in Figure 2 if agiven board design is smaller than the 9.6 x 9.6-inch maximum size. For afull-width
microATX board, hole R is required and hole Sis optional. For aboard that is narrower than 9.6 inches, of
the two new holes, R and S, only hole Sis required.
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To avoid damage to traces on microATX and ATX motherboards, chassis standoffsin any locations not
specified for microATX and ATX should be removable or not be implemented at all.

NOT TO SCALE REAR of board
P 12" (305 mm) .| 6.25"wide rear
< | /O shield
< 9.6” (244 mm) >i/
OA @5 ®c
Co T @~
PCI/ISA/AGP | |
connector —> \
locations (4 max) ! |
|
9.6" | |
(244 mm) | !
! :
. :
Oc OROs H O AN
O K oL ®|wm
Key. mounting holes New for microATX FRONT of board
microATX @
ATX O
Form factor | Mounting hole locations Notes

microATX B,C,F,HJL MR,S Holes R and S are added for microATX form factor.
Hole B was defined in Full AT format
ATX A,C,F,G H JK LM Hole F must be implemented in all ATX 2.01-compliant chassi

[2)

assemblies. It was optional in the ATX 1.1 specification.

Figure 2: microATX and ATX Form-factor Mounting Holes

Notes: In Figure 2 and in Figures 3 and 8, the board is shown oriented with the rear of the board toward the top.
The shaded portion to the left above indicates the greater width of the ATX form factor.
For details about mounting holes and board sizes, see the mechanical drawing in this specification.
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2.3 Connector Placement

Table 5 lists connector locations. Figure 3 clearly defines the location of the PCI, ISA, and AGP connectors
aswell as the allowable placement areafor 1/0 connectors on the back panel. The specification provides
recommendations, but the exact location of other connectorsis left to the judgment of the motherboard
designer working in conjunction with the system integrator.

Table 5: Connector Locations

Feature Status Comment

PCI, ISA, and AGP connector |locations Required See Figure 3.

Power input connector location Recommended | Along theright-hand side of the board in Figure 3.

Power input connector pinout Required See Figure 8.

Optional power connector pinout Not required See Figure 10 (asreference material for ATX 2.01
or higher).

Disk 1/0O connector location Recommended | Front edge of board, near drive bays.

Front panel I/O connector locations Recommended | Front edge of board, right of expansion slots.

Back panel 1/0 panel size and location Required See Figure 4.

Back panel 1/0 connector zone Recommended | SeeFigure5.

Back panel 1/0 connector arrangement Optional See Figure 6 for an example.

Memory module connector location Recommended | Between processor and expansion slots, or between
processor and disk I/O connectors.

Processor location Recommended | Right of expansion dots, in front of back panel 1/0
connectors.

2.3.1 Expansion Slots

The microATX form-factor supports up to four expansion slots. These slots can be any combination of 1SA,
PCI, shared ISA/PCI, or AGP add-in boards. Figure 3 shows atypical combination of two ISA slots and two
PCI dots, one of whichisashared ISA/PCI slot. The location of pin 1 isdefined for each of the connectors.
If a combination other than that shown in Figure 3 is desired, motherboard designers should extrapolate the
location of pin one on each of the connectors. The slot spacing must remain constant.

To dlow all add-in cardsto be full length, it is recommended that the height of any board component located
toward the front | eft edge of the board (as viewed in Figure 3) be less than 0.6 inches (15.2mm) (plus
clearance for the board components).

In addition to the mounting holes, for extra support during add-in board insertion the system designer can
optionally choose to add mechanical support under the expansion slots. The system and board designers must
decide the location and shape of any such support.

For more examples, see the microATX System Desigh Suggestions; for Web site URL and availability date,
see section 1.1 above.
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1.200 2.096 —f
[30.481 £53.241
.800  TYP. 812 o 6.250 —_—
£20.32] £20.621 £158.75]
BETWEEN PIN'| ISA TO REAR 170 WINDOW [N CHASSIS
CONNECTORS PIN | PCI
SHARED SLOT ACCESSIBLE CONNECTOR 1/0 AREA
/-—Dafum B 0,0 /_
r/ —— — — _7/_/474/7/_/474 - —
el ! 800 TYP = i22,661
H | te0.321 i
H " BETWEEN 'é‘
g | CONNECTORS |
H o— 689 i
H £17.51]
H PIN'T PCI TO !
H PIN | AGP !
!
: !
i !
: !
9.600 AGP CONNECTOR |
[243.84] H i
PCI CONNECTOR i
E3 B2 (2 PLACES) |
==y 1 =~ Yy Ty ?
o0p.156 — | !
£3.961
TG HOLES !
1
|
--------------------- — -0
800 1.800 —f
£20.321 145.72
- 1.350 8.000
[34.291 [203.21
9.600
[243.841

Figure 3: Example microATX Layout Diagram

Notes: Datum B 0,0 = mounting location hole B.
In thisfigure, the board is shown oriented with the rear of the board toward the top.
See microATX Motherboard Design Suggestions for different combinations of expansion slots (document will be
available during Q1 1998 on the public ATX Web site).
The specified dimension of .800” between pins 1 on the ISA connectors indicates that the design supports only
one shared ISA/PCI slot.
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2.3.2 Disk I/O

The exact locations of the floppy, IDE, and/or SCSI 1/O connectors are not specified. It isrecommended that
they be placed along the front edge of the board (oriented as in Figure 3) to the right of the expansion dats.
When placing connectors, the designer should keep in mind that proper clearance must be provided for the
chassis periphera bays.

2.3.3 Front Panel I/0O

The exact location of the front panel 1/0 connector is not specified. It isrecommended that the connector be
placed along the front edge of the board (oriented as in Figure 3) to the right of the expansion slots. When
placing the connector, the designer should keep in mind that proper clearance must be provided for the chassis
peripheral bays. Locating the front panel I/0O connector along the left edge of the board is not recommended
because of limited clearance with afull length add-in card.

2.3.4 Back Panel I/O

With the PC platform evolving so fast, it makes sense to retain the greatest level of flexibility possible for the
future for external 1/0. The multimedia explosion has demonstrated how user needs for enhanced 1/O can
change quickly. Toward the rear of the chassis, the microATX and ATX Specifications define a stacked 1/0
areathat is 6.25 inches (158.75mm) wide by 1.75 inches (44.45mm) tall. This area allows the use of stacked
connectors on the motherboard to maximize the amount of 1/O space available.

As shown in Figure 4, the bottom of the back panel opening islocated 0.150 inches (3.81mm) below the top
of atypical 0.062 inch (1.57 mm) thick motherboard. A 0.1 inch (2.54 mm) required keepout zoneis defined
around the perimeter of the cutout area, on both the inside and outside surfaces of the chassis back panel.
This keepout zone provides areserved space that can be used to clip a chassis-independent 1/0 shield to the
chassis back panel. No dlots, tabs, notches, or other topographical features should be placed within the
keepout zone. If afeature violates the keepout zone, the chassis |oses the opportunity to support an I/O shield
that can be designed to fit all ATX chassis that meet the specifications listed below and detailed in Figures 4
and 5. For best EMI attenuation performance, paint should not be applied within the keepout area, because
paint can prevent proper grounding of the 1/0 shield. Also, motherboard connector placement must be limited
as shown in Figure5 to allow enough clearance between the connectors and chassis opening for the 1/O shield
structure.
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R .039  MAX, TYP — .100  MIN KEEPOUT AROUND OPENING
[0.99] [2.54]
| 7504 008 MOTHERBOARD
[44.454+0.2]
l l /0 Aperture /7DATUMBO'°
|
(.150 )4T .L
[3.811] [ 6.250+.008 2.096£.010 (1.350
[1568.756+0.2] [563.24+0.25] [34.29]
MIN-MAX
.037-.052 ——=y=—r
[0.94-1.32]
.086+.010
[2.18+0.25]
DATUM 8 0,0 From bottom surface of motherboard
or top of chassis standoffs
MOTHERBOARD
K J Notes:
| I. Not to Scale.
2. Dimensions in Inches and [millimeters].
Assumes 0.062 inch thick motherboard. This
dimension will vary with motherboard thickness.
Do not place any topographical features in this
0.483+ 010 I area on either the inside or outside surface.
[12.2740.251] Avoid paint application in this area.
Figure 4: Chassis I/0 Aperture Requirements
Notes:

e Datum B 0,0 = mounting location hole B.

¢ Nomina cutout size = 6.25 inches (158.75mm) by 1.75 inches (44.45mm).

¢ Distance fromtop of atypical 0.062 inches (1.57 mm) motherboard to bottom of 1/0O cutout hole = 0.150 inches
(3.81mm).

¢ Allowablethickness of achassisback panel that the I/O shield can clip into isin the range 0.037 inches (0.94mm) to
0.052 inches (1.32mm).

¢ The corners of the I/O aperture can be rounded to a maximum radius of .039 inches (0.99mm). Thisalowable
rounding of the corners hel ps case manufacturers extend the life of their hard tooling while still complying with the
specification.

¢ The0.1inches (2.54mm) keepout zone around the I/O aperture areais required in an ATX 2.01-compliant chassis.
Thisalows microATX- and ATX 2.01-compliant I/O shieldsto fit into ATX 1.1- or 2.01-compliant chassis. The
keepout areais needed for the shield attachment points. Avoid paint application in this area.
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Figure 5 specifies the I/O connector zone. Compliance with this recommendation is necessary to ensure
enough clearance between the chassis aperture and motherboard connectors for the 1/0O shield structure. If the
shield provided with the motherboard requires less than the recommended clearance, then the dimensions of
the 1/0 connector area can be waived (hatched areain Figure 5: 8.216 inches [208.69mm] by 2.226 inches
[56.54mm]). To retain maximum flexibility, the exact positioning of connectors within the 1/O connector

zone is left to the discretion of the motherboard designer.

(6.250 ) (2.096 ) —»
[158.75] [53.24]
e 53 i |
| |
(.150 >J
—2.226  MIN-=
13.811 [56.54]
8.216  MAX
[208.69]

/DATUM B 0,0
J Notes:
I. Not to Scale.

(.400 )—<—J

[10.161]

445+ .008
[11.3£0.2]

2. Dimensions in Inches and [millimeters].
3. Requirements assumes 0.062 inch Motherboard thickness.

Figure 5: Motherboard I/0O Connector Location Recommendation

Notes:
e Datum B 0,0 = mounting location hole B.

e Theface of al I/O connectors should be placed 0.445 inches (11.30mm) from the reference datum and remain within

the zone defined in Figure 5.

e Thel/O aperture should be asimple cutout of the chassis back panel. Recessing the 1/0 aperture will prevent the

case from accepting microATX- and ATX 2.01-compliant 1/O shields.
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Figure 6 shows an example of rear panel 1/0O connector layout, featuring stacked keyboard and mouse, stacked

USB ports, stacked serial ports and parallel port, and stacked audio jacks and midi port. LAN, modem, or

ISDN connectors could be added if the manufacturer desired. This layout is only an example—the microATX
form factor allows complete flexibility in the layout of rear panel 1/O.

For more 1/0 panel examples, see thier c)ATX System Design Suggestions; for the Web site URL, see
section 1.1 above.

) Parallel Midi/Gameport
000 (O\ e e’ %%%%%%"%" @) (@Frrereo )

poool (elosLscsc/e)elcccle) © © O

7

MS USB Com 1 Com 2 Audio
KB

Figure 6: Example Rear Panel I/O Connector Layout

2.3.5 Memory Sockets

The exact location of the memory sockets, whether they are SIMM, DIMM, or some other type of connector,
is not rigidly specified. It is the designer’s responsibility to meet the keepout zone requirements. For more
information, see theicroATX Motherboard Design Suggestions; for Web site URL and availability date, see
section 1.1 above.

2.3.6 Processor

The exact location of the processor is not specified. It is the designer’s responsibility to meet the keepout
zone requirements. For more information, seeritteoATX Motherboard Design Suggestions; for Web site
URL and availability date, see section 1.1 above.

2.3.7 Power Supply Connector

The microATX power supply connector definition is identical to that of ATX. The exact location of the
power connector is not specified. It is recommended that it be placed along the right-hand side of the board
(“right” per orientation of board as shown in Figure 3), considering the location of the processor, core logic,
and clearance for the peripheral bays. Locating the power connector near the processor will help to ensure
clean power.

The microATX system designer can use the new small form-factor power supply or the standard ATX 2.01
power supply. For more information, see 8w Power Supply Design Guide; for the Web site URL, see
section 1.1 above.

For power connector signal definitions, see section 3 below.
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2.4 Height Constraints

One of the major advantages of the microATX form factor isits backward-compatibility with the ATX
specification. The microATX motherboard can be installed in any ATX chassis with the addition of
motherboard mounts. Table 6 lists the status of height constraints for specific areas. Figure 7 showsthe
required maximum component height constraintsfor the components on the PC board. For full compliance
with microATX and to prevent interference with the chassis structure, power supply, or peripherals, the
motherboard components should not exceed the height limit in each zone defined. Similarly, microATX-
compliant power supplies, peripherals, and chassis features should not extend into the motherboard
component area.

Table 6: Height Constraints

Feature Status Comment

microATX motherboard maximum component heights | Required See Figure 7.

microATX chassis keepout in Area A Required 3.0 inches (76.20mm) required; 3.5 inches
(88.90mm) is preferred.

Therequired chassis keepout for Area A is 3.0 inches (76.20mm) to facilitate dynamic considerations of
componentsin this area on the motherboard. The preferred (recommended) clearanceis 3.5 (88.90mm)
inches to facilitate cooling solutions that require ducting. The bottom right corner of the board (as oriented in
Figure 7) isthe most constrained because of the presence of 5.25-inch and 3.5-inch peripheralsin some
chassis configurations. To maintain strict compliance to the microATX specification, careful placement of
peripherals, power supply, and chassis featuresis required.
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9.600
tl\lgom REF — [243.84]
(BOARD |.350 REF (BOARD MTG HOLE)
MTG HOLE) [34.29]
I
N T
+—DATUM B 0,0 #* 6.100
[154.94]
9.600 REF 6.750
[243.84] Area A [171.45]
6.850
Area B [173.99]
7.100
[180.34]
*# - #* # 9.200
Area C ‘ [233.68]
Area D Area E
o |
- 2.050
[52.071
le——3.750 —=f
[95.251
6.700 ———=f
[170.18]
7.000 —w=
[177.8]
8.250 —=
[209.55]
Area  Maximum component height (in inches)
A Motherboard component height, 2.80 inches [71.12mm] maximum
Chassis clearance over motherboard, 3.0 inches [76.20mm] required
Chassis clearance over motherboard, 3.5 inches [88.90mm] recommended
B 0.60 inches [15.24mm)] (expansion slot area)
C 1.50 inches [38.10mm)] (see Notes)
D 1.20 inches [30.48mm)] (see Notes)
E 0.35 inches [8.89mm)] (see Notes)
Figure 7: microATX Motherboard Maximum Component Height Restrictions
Notes:

e Datum B 0,0 = mounting location hole B.

«  The component height requirement assumes a motherboard thickness of 0.062” (1.57 mm). The maximum heights
specified for Areas C, D, and E are intended to avoid interference between motherboard components and the chassis
structure and to provide backward-compatibility with ATX 2.01 or higher.
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3. Power Supply Connector Information

3.1 20-pin Connector

The microATX and ATX specifications use a single 20-pin main connector interface to the power supply
(Figure 8). Thisinterface incorporates standard +5V, +12V, 3.3V, and soft-power signals. Use of this 20-pin
connector can reduce production costs by cutting installation time and connection error rate.

This board-mounted header can be implemented with a Molex 39-29-9202 or equivalent. This mates with the
power supply connector, Molex 39-01-2200 or equivalent. All signals and power rails on the main power
connector are required to be implemented for the main microATX power connector. This connector is
identical to that defined for ATX 2.01.

Proper implementation of PS-ON, 5V SB, and PW-OK is required for an ATX-compliant power supply.

(Alsomain 3.3V sense) 3.3V @ 3.3V
-12v | ® @ | 33v
coM | ® ® | com
PSON| & ® | 5v
coM | ® ® | com
coM | ® ® | sv
coM | © @ | com
5V | ® PW-OK
5V ® | 5vSB
5V @ 12v

Figure 8: 20-pin Main Power Supply Connector Configuration (required for microATX)

Note:

*  All signalsthat can be carried on the 20-pin connector are not required or available on some power supplies. This
optional signal (-5V) is not available in the SFX power supply.

3.2 Signal Control Definitions

3.2.1 PS-ON

PS-ON isan activelow TTL signal that turns on all of the main power railsincluding 3.3V, 5V, -5V, 12V,
and -12V power rails. When thissignal is held high by the PC board or |eft open-circuited, outputs of the
power rails should not deliver current. These outputs should be held at a zero potential with respect to
ground. Power should be delivered to the rails only if the PS-ON signal is held at ground potential. This
signal should be held at +5VDC by a pull-up resistor internal to the power supply.
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3.2.2 5VSB

5V SB is a standby voltage that can be used to power circuits that require power input during the powered-
down state of the power rails. The 5V SB pin should deliver 5V + 5% at a minimum of 10mA for PC board
circuitsto operate. Conversely, PC boards should draw no more than 10mA maximum from this pin unless a
power supply with higher current capabilitiesis clearly specified. This power can be used to operate circuits
such as soft-power control. It is highly recommended that the 5V SB line be capable of delivering a minimum
of 720mA. Thisincreased current will be needed for features such as Wake on LAN technology.

5V SB must be short-circuit protected to prevent damage to the power supply in the event a motherboard
demands more 5V SB current than the power supply israted for.

3.2.3 Power Good Signal, PW-OK

A “Power Good"” signal, PW-OK, will be asserted (i.e., high) by the power supply to indicate that the +5 VDC
and +3.3 VDC outputs are above the undervoltage thresholds of the power supply and that sufficient mains
energy is stored by the converter to guarantee continuous power operation within specification for at least the
duration specified as “Hold Up Time.” Conversely, when one of these output voltages falls below the
undervoltage threshold, or when mains power has been removed for a time sufficiently long to no longer
guarantee power supply operation beyond the hold-up time, PW-OK will be held lowecbthenended,

but not required, electrical and timing characteristics of the PW-OK signal are given in Table 7 and in

Figure 9.
Table 7: PW-OK Signal Characteristics
Signal Type: Open collector +5VDC, TTL compatible
Logic level low < 0.4V whilesinking 4 mA
Logic level high between 2.4 VDC and 5 VDC output while sourcing 200 pA
High state output impedance| 1KQ from output to common
PW-OK delay 100 ms <3< 2000 ms
PW-OK rise time Ts< 10ms
Power down warning a>1ms
DC Enable

+5V/+3.3V O/P b ] :
PW-OK Lo

PW-OK. Sense Level = 95% of _u 72 ‘&

Figure 9: Timing of PS-ON, PW-OK, and Germane Voltage Rails

Although there is no requirement to meet specific timing parameters, the following signal timings are
recommended:

The rise time for output voltages is between 0.1msto 20 ms; 0.1ms< T,<20 ms

Motherboards should be designed so that the signal timings recommended above are used. If timings other
than these are implemented or required, thisinformation should be clearly specified.
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3.3 Voltage Tolerances

Tolerance for the motherboard power rails should comply to the valueslisted in Table 8.

Table 8: Voltage Tolerances

Parameter Range Min. Nom. Max. Unit

+12VDC 5% +11.40 +12.00 +12.60 Volts
+5VDC +5% +4.75 +5.00 +5.25 Volts
-5VvDC 5% -4.75 -5.00 -5.25 Volts
+3.3VDC +5% +3.14 +3.30 +3.47 Volts
-12 vDC +10% -10.80 -12.00 -13.20 Volts
+5VSB +5% +4.75 +5.00 +5.25 Volts

3.4 Optional 6-pin Power Connector

An optional 6-pin connector from the power supply can be used for such functions as fan monitoring, fan
control, IEEE-1394 power source, and aremote 3.3V senseline. Although this connector is not required for
ATX compliance, it can add benefits that are compelling for a full-featured system:

e Thefan monitor features add the ability to monitor and detect fan failures.

* A built-in fan control allows the motherboard to request fan shutdown when the system goesinto asleep
or suspend mode.

e Fan speed control is possible to allow for slower fan speeds during low power usage.

Figure 10 shows the pinout of the optional power connector. The PC board connector should be implemented
with aMolex 39-30-1060 or equivalent connector. This mates with the power supply connector, Molex 39-

01-2060 or equivalent. The exact location of this connector on the motherboard is not specified but should be
near the main connector for convenience.

Proper implementation of FanM, FanC, 3.3V Sense, 1394V, and 1394R is discussed below. Except for FanM

and 3.3V sense (see note below figure), the signals should be implemented according to these specifications if
an optional connector is used.

134R |© FanM*
130v |®© O] Fanc

Reserved @ @ 3.3V Sense*

Figure 10: 6-pin Optional Power Supply Connector Configuration (optional for microATX;
used in ATX 2.01)

Note:

*  All signals that can be carried on the 6-pin connector are not required or available on some power supplies. These
optional signals are not available in the SFX power supply: FanM and 3.3V Sense.
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3.4.1 FanM Signal

The FanM signal is an open collector, 2 pulse per revolution tachometer signal from the power supply fan.
The signal stops cycling during alock rotor state; the level can be either high or low. Thissignal allowsthe
system to monitor the power supply for fan speed or failures. Implementation of this signal would alow a
system designer to gracefully power down the system in the case of acritical fan failure. The monitoring
circuit on the motherboard should use a 1k Ohm to 10k Ohm pullup resistor for thissignal. The output should
be fed into a high impedance gate for the motherboard implementation. Figure 11 shows asimpleillustration
of the basic circuit requirements. If thissignal is not implemented on the motherboard, it should not impact
the power supply function.

Q + 9VDC

To Mother
Board Monitor
Circuit

To Pin 1 of optional

connector

Figure 11: Simple Implementation of a Fan Monitor Circuit

3.4.2 FanC Signal

The FanC signal is an optional fan speed and shutdown control signal. The fan speed and shutdown are
controlled by avariable voltage on this pin. Thissignal allows the system to request control of the power
supply fan from full speed to off. Implementation of this signal would allow a system designer to implement a
reguest-fan-speed control or shut-down during low power states such as sleep or suspend. The control circuit
on the motherboard should supply voltage to this pin from +12 VDC to 0 VDC for the fan control request.

» If avoltage level of +1 voltsor lessis sensed by the power supply at pin 2 of the optional connector, the
fan is requested by the motherboard to shut down.

» If avoltage level of +10.5 volts or higher is being supplied to pin 2, the fan in the power supply is
reguested to operate at full speed.

The fan control in the power supply can be implemented so that it allows variable speed operation of the fan,
depending on the voltage level supplied. If, for example, a+6 volt signal is sensed at pin 2, the power supply
would operate the fan at amedium speed. If thissignal is used for on/off control of the power supply fan, and
speed control is not implemented in the fan control circuit of the power supply, the power supply fan should
operate at full speed for any voltage level over +1 VDC. The power supply should draw no more than 20mA
from pin 2 of the optional power supply connector. A pullup resistor should be used internal to the power
supply for thissignal so that if the connector isleft open, the fan will be requested to operate at full speed.
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3.4.3 3.3V Sense Line

A remote 3.3 V sense line can be added to the optional connector to allow for accurate control of the 3.3VDC
line directly at motherboard loads. Because of potentia voltage drops across the connector and traces leading
to the motherboard components, it can be advantageous to implement a 3.3V sense line that remotely monitors
the 3.3VDC power level at the load on the motherboard. The implementation of this signal should be such
that if an NC condition is detected on thisline, the default 3.3V sense line on the main connector would be
used for sensing the 3.3 VDC voltage level.

3.4.4 1394V Pin

This pin on the optional connector allows for implementation of a segregated voltage supply rail for use with
unpowered |EEE-1394 solutions. The power derived from this pin should be used to power only 1394
connectors. The output of this power rail depends on the 1394 compatibility required. Use of thisrail for
motherboard or other power needs can have unpredictabl e results, because power for 1394 devices is not
required to be regulated and can provide voltage levels between 8 and 40 volts. See the applicable | EEE-
1394 specification for details on the specific power requirements for thisrail. If thisrail isimplemented, it
should operate such that the main PS-ON signal must be asserted low for power to be delivered at this
connector.

3.4.5 1394R Pin

The 1394R pin provides an isolated ground path for unpowered 1394 implementations. This ground should
be used only for 1394 connections and should be fully isolated from other ground planes in the system.
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