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1. Introduction:

The PST44isaP.O.S.T (Power On Self Test) diagnostics card for the | SA bus.
It monitors port 80H and displays the data on two 7-segment LED displays. The
PST44isdesigned for use in computers with a286 o later processor sincethese use
port 80H astheir POST port. The cad also includes4 LEDsto indicae if the
power supplies are supplying current. These LEDs smply indicae the presence or
absence of voltage; they do not acually indicate whether the voltage is within
spedfications.

A DB-15 connedor on the cad's bad-plane provides accessto the 7-segment
data pinsif desired. Using this connedor, it ispossble to conned an external cable
and display for easy viewing of the POST codes.

When the cmomputer's power isturned on, the BIOS performs a series of system
tests before the operating system isloaded. This sries of testsis referred to as the
Power On Self Test, or POST. This sries of tests typicdly cheds the memory,
disk controllers, keyboard, video card, and a number of other things. If all goes
well, then the computer moves on to loading the operating system. If amajor
problem occurs and the computer hangs up, then we need some feedbadk to tell us
where the problem occurred. The POST card provides this feedbadk.

Asthe BIOS steps throughead test it must perform, it writes a numeric code to
port 80H. The POST card deteds this code, latchesit, and displaysit. If the system
passes the test, then the ade will remain visible for only a short period d time
before being replaced by the code for the next test. If the cmputer hangs up, then
the ade for the fail ed test is |eft on the display, indicaing where the problem
occurred. The computer technician must then consult areferencetable for that
particular brand of BIOS and seewhat areaof hardware the POST code refersto.
This manual includes POST code tables for American Megatrends, Quadtel,
Phoenix, and MR BIOS. Other lesspopular codes can be obtained from Internet
sites (seethe Information Resources sedion of this manual).

\ Package Contents
The padkage you recaved should contain 2 items:
1. This manual
2. ThePST44P.0O.S.T diagnostics card

| Disclaimer

The PST44 is not intended or designed for use in military, medicd, or other life-
criticd applications. Winford Engineaing shall not be held responsible or liable for
damages or injury that occur as aresult of the use this product.




2. Warranty:

Winford Engineaing provides a 2-yea warranty for the PST44 P.O.S.T. card.
This warranty does not cover the misuse or abuse of this product. In the event of
product fail ure, Winford Engineeing should be contaded for information regarding
the return and replacement of the product.




3. Fedaures:

- Workswith 8 or 16-bit ISA bus.

» Monitors port 80 hexadedmal (standard for AT machines).

- Hasvoltage-present indicators™ on the +5, -5, +12, -12 supply lines.

- HasaDB-15 connedor on the bad which al ows the mnnedion of an external
display.

** These LEDs smply indicate the presence of voltage on the supply lines. They do
not verify that it is within the required spedfications. For example, the LED on the
+12 volt supply line will li ght up even if the supply isonly 8 volts at the time.

These indicators $mply indicate that some voltage is present.




4. Technicd Suppat:

If you find yourself in need of technicd assstance beyond what is covered in this
manual, there ae several ways to contad Winford Engineaing. If your problemis
not urgent, we would prefer that you use email or fax. Please provide uswith your
preferred e-mail address as well as phone/fax numbers where you wish to be
readed. Thiswill help us get bad to you in atimely fashion.

NOTE: We canot provide information about obscure POST codes. We do
provide the mmmon BIOS code definitionsin this manual. We dso
provide Internet linksto POST code listsin the Information Resources
sedion of this manual.

Tednicd Suppat Contads

Phone: 1-989671-2941
FAX: 1-989671-2941
E-mail: suppat@winfordeng.com

Winford Engineaing
Tedhnicd Suppart
4169Four Mile Road
Bay City, M1 48706




5. Hardware Information:

5.1 Conredor Pin-out

The outputs of the LED display driver chips are brought out viathe DB-15
connedor on the bad of the cad. This connedor can be used to display the POST
codes on an external display (not provided). This provides convenient accessto the
codesif the cad itself isnot in aposition to be viewed. The outputs are adive-low
(meant for a cmmon anode 7-segment display). The outputs are brought out before
any current-limiti ng resistors, so these will need to be built i nto any external display.
The outputs for the upper display digit (most significant) are denoted with a'U'
prefix in the table below. The lower digit isindicated with an ‘L' prefix.

Pin Function
1 U_a
2 Ub
3 U_c
4 u_d
5 U_e
6 U_f
7 Ug
8 GND
9 L a
10 Lb
11 Lc
12 Ld
13 Le
14 L_f
15 Lg




5.2 Building an Externa Display

It isasimpletask to build your own external display for the POST card. You
need a battery (typicdly a 9-volt), two common-anode 7-segment displays, and
some airrent-limiting resistors. A schematic is $rown below.
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6. Seleded POST Codes

Each BIOS manufadurer defines their own POST codes. Therefore, you need a
list of BIOS code definiti ons from your manufadurer. Each manufadurer also has
more than one version of BIOS, so chedk that aswell. POST codes for some
common BIOS versions are listed below. If your BIOS is not listed, chedk the
Information Resources sedion of the manual for links to more POST code lists.

6.1 AMI Code Definitions

CODE AMI| DESCRIPTION

00  System configuration isdisplayed. Goingto give cntrol to INT 19h boat
loader.

01 | Processor register test about to start, and NMI to be disabled.

02 | NMI isDlsabled. Power on delay starting.

03  Power on delay complete. Any initiali zation before keyboard BAT isin
progress

04  Any initializetion before keyboard BAT iscomplete. Reading keyboard
SY Shit, to chedk soft reset/ power-on.

05 | Soft reset/ power-on determined. Goingto enable ROM. i.e. disable
shadow RAM/Cadneif any.

06 |ROM isenabled. Caculating ROM BIOS checksum, and waiting for KB
controller input buffer to be free

07 ROM BIOS chedksum pas=d, KB controller 1/B free Going to isaue the
BAT command to keyboard controll er.

08 | BAT command to keyboard controller isissuied. Goingto verify the BAT
command.

09 | Keyboard controller BAT result verified. Keyboard command hyte to be
written next.

0A  Keyboard command byte mdeisisaied. Goingto write mommand byte
data.

0B  Keyboard controller command byteiswritten. Goingto isale Pin-23,24
blocking/unblocking command.

0C Pin-23,24 d keyboard controller is blocked/ unblocked. NOP command

of keyboard controller to beissued next.




CODE

AMI| DESCRIPTION

0D | NOP command processngisdone. CMOS shutdown register test to be
done next.

OE | CMOS shutdown register R/W test passed. Goingto cdculate CMOS
chedksum, and update DIAG byte.

OF | CMOS chedksum cdculation isdone, DIAG byte written. CMOS init. to
begin (If "INIT CMOS IN EVERY BOOT IS &ET").

10 | CMOSinitializaion done (if any). CMOS status register about to init for
Date and Time.

11 CMOS Satusregister initialized. Goingto dsable DMA and Interrupt
controll ers.

12 | DMA controller #1,#2, interrupt controll er #1,#2 dsabled. About to
disable Video display and init port-B.

13 | Video display isdisabled and pat-B isinitialized. Chipset init/ auto
memory detedion about to begin.

14  Chipset initialization/ auto memory detedion over. 8254timer test about
to start.

15 | CH-2timer test halfway. 8254CH-2 timer test to be complete.

16 | CH-2timer test over. 8254CH-1 timer test to be complete.

17  CH-1timer test over. 8254CH-0 timer test to be complete.

18 CH-Otimer test over. About to start memory refresh.

19 Memory Refresh started. Memory Refresh test to be done next.

1A Memory Refresh lineistoggling. Goingto chedk 15 micro second
ON/OFF time.

1B | Memory Refresh period 30micro second test complete. Base 64K
memory test about to start.

20 | Base 64k memory test started. Addresslinetest to be done next.

21 | Addresslinetest passed. Goingto dotoggdle parity.

22 | Togde parity over. Goingfor sequential data R/W test.

23 | Base 64k sequential data R/W test passed. Any setup before Interrupt
vedor init about to start.

24 | Setup required before vedor initi ali zation complete. Interrupt vedor

initi ali zation about to begin.




CODE
25

AMI| DESCRIPTION

Interrupt vedor initiali zaion done. Goingto read 1/0 port of 8042for
turbo switch (if any).

26 | 1/Oport of 8042isreal. Goingtoinitializegloba datafor turbo switch.

27 | Global datainitializaion isover. Any initialization after interrupt vedor
to be done next.

28 | Initialization after interrupt veador is complete. Going for monochrome
mode setting.

29 | Monochrome mode settingis done. Going for Color mode setting.

2A | Color mode settingis done. About to go for toggle parity before optional
rom test.

2B Togde parity over. About to give cntrol for any setup required before
optional video ROM check.

2C  Processng before video ROM control isdone. About to look for optional
video ROM and give antrol.

2D | Optional video ROM control is done. About to give mntrol to doany
processng after video ROM returns control.

2E | Return from processng after the video ROM control. If EGA/VGA not
found then do dsplay memory R/W test.

2F | EGA/VGA not found. Display memory R/W test about to begin.

30 | Display memory R/W test passed. About to look for the retrace deding.

31 | Display memory R/W test or retrace deding failed. About to do
aternate Display memory R/W test.

32 | Alternate Display memory R/W test passed. About to look for the
aternate display retrace dieding.

33 | Video display cheding over. Verification of display type with switch
setting and adual card to begin.

34 | Verification of display adapter done. Display mode to be set next.

35 | Display mode set complete. BIOS ROM data aea dout to be chedked.

36 | BIOSROM data aea thied over. Goingto set cursor for power on
message.

37 | Cursor setting for power on message id complete. Goingto display the
power on messge.

38 | Power on message display complete. Goingto read new cursor pasiton.

10



CODE
39

AMI| DESCRIPTION

New cursor position read and saved. Goingto display the reference
string.

3A | Referencestringdisplay isover. Goingto display the Hit <ESC>
message.

3B | Hit <ESC> message displayed. Virtual mode memory test about to start.

40  Preparation for virtual mode test started. Going to verify from video
memory.

41 | Returned after verifying from display memory. Goingto prepare the
descriptor tables.

42  Descriptor tables prepared. Goin to enter in virtual mode for memory
test.

43 | Entered inthevirtual mode. Goingto enable interrupts for diagnostics
mode.

44 | Interrupts enabled (if diagnostics switch ison). Goingto initialize datato
chedk memory wrap around at 0:0.

45 | Datainitialized. Goingto chedk for memory wrap around at 0:0 and
finding the total system memory size

46 | Memory wrap around test done. Memory size céculation over. About to
go for writi ng patterns to test memory.

47 | Patternto be tested written in extended memory. Goingto write patterns
in base 640k memory.

48 | Patternswritten in base memory. Goingto find out amount of memory
below 1M memory.

49  Amourt of memory below 1M found and verified. Goingto find out
amournt of memory above 1M memory.

4A | Amournt of memory above 1M found and verified. Goingfor BIOS ROM
data aea dedk.

4B  BIOS ROM data aea ted over. Goingto chedk <ESC> and to clea
memory below 1M for soft reset.

4C | Memory below 1M cleared. (SOFT RESET) Goingto clea memory
above 1M.

4D | Memory above 1M cleaed. (SOFT RESET) Goingto save the memory

Sze

11



CODE

AMI| DESCRIPTION

4E  Memory test started. (NO SOFT RESET) About to display the first 64k
memory test.

4F | Memory sizedisplay started. Thiswill be updated during memory test.
Going for sequential and random memory test.

50 | Memory test below 1M complete. Goingto adjust memory sizefor
relocation/ shadow.

51 | Memory size aljusted dueto relocaion/ shadow. Memory test above 1M
to foll ow.

52 | Memory test above 1M complete. Goingto prepareto go bad to red
mode.

53 | CPU registers are saved including memory size Goingto enter in red
mode.

54 | Shutdown succesgul, CPU inred mode. Goingto restore registers saved
during preparation for shutdown.

55 | Registersrestored. Goingto disable gate A20 addressline.

56 | A20addressline disable succesful. BIOS ROM data aea dout to be
chedked.

57 | BIOSROM data aea tied halfway. BIOS ROM data aea ted to be
complete.

58 | BIOSROM data aea thed over. Goingto clea Hit <ESC> message.

59 | Hit <ESC> message deaed. <WAIT...> message displayed. About to
start DMA and interrupt controll er test.

60 | DMA pageregister test passed. About to verify from display memory.

61 | Display memory verification over. About to go for DMA #1 base register
test.

62 | DMA #1 leseregister test passed. About to go for DMA #2 base register
test.

63 |DMA #2 baseregister test passed. About to go for BIOS ROM data aea
check.

64 | BIOSROM data aea thied halfway. BIOS ROM data aea ted to be
complete.

65 | BIOSROM data aea thied over. About to program DMA unit 1 and 2

66 | DMA unit 1and 2 pogrammingover. About to initialize 8259interrupt

controller.

12



CODE

AMI| DESCRIPTION

67 | 8259initializaion over. About to start keyboard test.

80 | Keyboard test started. cleaing output buffer, cheding for stuck key,
About to issue keyboard reset command.

81 | Keyboard reset error/stuck key found. About to isaue keyboard controll er
interfacetest command.

82 | Keyboard controller interfacetest over. About to write ommand byte
and init circular buffer.

83 | Command hyte written, Global datainit done. About to chedk for lock-
key.

84 | Lock-key chedingover. About to chedk for memory size mismatch with
CMOS.

85 | Memory size dhedk done. About to display soft error and ched for
passvord or bypass gtup.

86 | Password chedked. About to do programming before setup.

87 | Programming before setup complete. Goingto CMOS setup program.

88 | Returned from CMOS setup program and screen is cleaed. About to do
programming after setup.

89 | Programming after setup complete. Goingto display power on screen
message.

8A | First screen message displayed. About to dsplay <WAIT...> message

8B <WAIT...> message displayed. About to doMain and Video BIOS
shadow.

8C | Main and Video BIOS shadow succesgul. Setup options programming
after CMOS setup about to start.

8D | Setup opions are programmed, mouse thedk and init to be done next.

8E | Mouse chedk and initialization complete. Goingfor hard disk, floppy
reset.

8F | Hoppy ched returnsthat floppy isto beinitialized. Floppy setup to
follow.

90 | Floppy setupisover. Test for hard disk presenceto be done.

91 | Hard dsk presencetest over. Hard disk setup to foll ow.

92 | Hard disk setup complete. About to go for BIOS ROM data aea ted.

13



CODE
93

AMI| DESCRIPTION

BIOS ROM data aea ded halfway. BIOS ROM data aea ted to be
complete.

94 BIOSROM data aea ded over. Goingto set base and extended
memory size

95 | Memory size aljusted due to mouse suppart, hdisk type-47. Goingto
verify from display memory.

96 | Returned after verifying from display memory. Goingto doany init
before C800 opional ROM control

97 | Any init before C800 opional ROM control isover. Optiona ROM
chedk and control will be done next.

98 | Optiona ROM control isdone. About to give control to doany required
procesgng after optional ROM returns control.

99 | Any initialization required after optional ROM test over. Goingto setup
timer data aea and printer base aldress

9A | Return after settingtimer and printer base aldress Goingto set the RS-
232 tase aldress

9B  Returned after RS-232 tase aldress Goingto doany initiali zation before
Co-processor test

9C | Required initialization before w-procesor isover. Going to initializethe
COprocesor next.

9D | Coprocessor initiaized. Goingto doany initialization after Co-processor
test.

9E | Initializaion after co-procesor test is complete. Going to chedk extd
keyboard, keyboard 1D and num-lock.

9F | Extd keyboard chedk isdone, ID flag set. num-lock on/off. Keyboard ID
command to beisued.

A0 | Keyboard ID command issued. Keyboard ID flag to be reset.

Al | Keyboard ID flag reset. Cache memory test to foll ow.

A2 | Cadhe memory test over. Goingto display any soft errors.

A3 | Soft error display complete. Goingto set the keyboard typematic rate.

A4 | Keyboard typematic rate set. Goingto program memory wait states.

A5 | Memory wait states programmingover. Screen to be deaed next.

A6 | Screencleaed. Goingto enable parity and NMI.

14



CODE AMI| DESCRIPTION

A7 | NMI and parity enabled. Goingto doany initialization required before
giving control to optional ROM at EOQQ.

A8 | Initializaion before EOO0ROM control over. EOO0ROM to get control
next.

A9 | Returned from EOOOROM control. Goingto doany initialization
required after EOOO ogtional ROM control.

AA | Initialization after EO0O opional ROM control isover. Goingto dsplay
the system configuration.

15



6.2 Quadtel BIOS/ PhoenixBIOS Q3.07 Code Definitions

Thislist of POST codes applies only to Quadtel BIOS or PhoenixBIOS Q3.07 an
an AT-classcomputer. Please note that different BIOS versions may have diff erent
code definiti ons and that some versions of BIOS may have ades which are OEM-
spedfic.

CODE QUADTEL / PHOENIX Q3.07 DESCRIPTION
02 CPU Flagstest
04  CPU Register test

06 | Initiaizesystem hardware

08 | Initidize dip set registers

OA | Perform BIOS chedksum test

0C Test DMA pageregisters

OE | Test 8254timers

10 | Initialize8254timers

12  Test both 8237DMA controllers

14  Initiaize8237DMA controllers

16 | Initialize 8259 Reset coprocesor

18  Test 8259interrupt controller registers

1A Verify refreshis occurring

1C | Base 64K addresstest

1E | Base 64K ramtest (16 Lts)

20  Upper 16 d 32 bt test failed

22  Test 8742keyboard controll er

24 Verify CMOS/ Configure CMOS
26 | Verify/Load NVRAM parameters
28 | Proteded mode 1

2A | AutoSize memory chips

2C | Activateinterleave (if possble)
2E | Exit 1st proteded mode test
30 | Unexpeded shutdown

16



CODE QUADTEL / PHOENIX Q3.07 DESCRIPTION
32  Determine system board memory size
34  Relocae memory option
36 | Configure EMS memory option
38  Configure Wait State option
3A  Retest 64K baseram
3C Determinerelative CPU speead
3E | Get switches/jumper status from 8742
40 | Configure CPU speed
42 | Initializeinterrupt vedors
44 | Verify video configuration
46 | Initiaizevideo system
48 | Test for unexpeded interrupts
4A | Start 2nd proteded mode test
4C | Perform LDT instruction test
4E | Perform TR instruction test
50 | Perform LSL instruction test
52 | Perform LAR instruction test
54 | Perform VERR instruction test
56 | Unexpeded exception
58 | Perform A20 gate test
5A | Keyboard realy test
5C | Determineif AT or XT keyboard type
5E | Enter third proteded mode test
60 | Base memory test
62 | Base memory addresstest
64 | Shadow memory test
66 | Extended memory test
68 | Extended addresstest
6A | Determine memory size

17



CODE

QUADTEL / PHOENIX Q3.07 DESCRIPTION

6C | Display error messages

6E | Configure ROM/RAM BIOS
70  System timer test

72  Redtime dock test

74 | Test for stuck keys

76 | Initialize hardware interrupt vedors
78  Deted and test coprocessor
7A | Determine/init COM channels
7C  Determine LPT channels

7E | InitidizeBIOS Data Area
80 | Deted floppy controller

82 | Test floppy drives

84  Fixed disk test

86 | Perform external ROM scan
88 | Test keylock/keyboard type
8A  Wait for F1 test

8C | Final systeminitialization

8E | Interrupt 19 bod loader

BO | Unknown interrupt occurred

18



6.3 PhoenixBIOS 4.0 Release 6.0 Code Definitions

Thislist of POST codes applies to PhoenixBIOS 4.0 Release 6.0. Please note
that different BIOS versions may have diff erent code definiti ons and that some
versions of BIOS may have @mdes which are OEM-spedfic.

CODE PHOENI X 4.0 DESCRIPTION
02 | Verify Red Mode
03 | Disable Non- Maskable Interrupt (NM1)

04 | Get CPU type

06 | Initializesystem hardware

08 Initiadlize dipset with initial POST values
09 SetIN POST flag

OA | Initialize CPU registers

OB  Enable CPU cacte

0C | Initialize cabestoinitia POST values
OE | Initializel/ O component

OF | Initializethe locd bus IDE

10 Initialize Power Management

11 | Load aternate registers with initial POST values

12  Restore CPU control word duringwarm boat
13 Initialize PCI Bus Mastering devices
14 Initidlizekeyboard controller

16 | BIOSROM chedksum

17 Initidlize cabe before memory autosize

18 | 8254timer initializaion
1A 8237DMA controller initiali zation
1C | Reset Programmable Interrupt Controller

20 | Test DRAM refresh

22 | Test 8742Keyboard Controller

24 | Set ES segment register to 4 GB

19



CODE

PHOENI X 4.0 DESCRIPTION

26 |Enable A20line

28 | AutosizeDRAM

29 | Initialize POST Memory Manager

2A | Clea 512KB base RAM

2C | RAM failure on addressline xxxx *

2E | RAM failure on data bits xxxx * of low byte of memory bus
2F | Enable cate before system BIOS shadow
30 | RAM failure on data bits xxxx * of high byte of memory bus
32 | Test CPU bus- clock frequency

33 | Initialize Phoenix Dispatch Manager

36 | Warm start shut down

38 | Shadow system BIOS ROM

3A | Autosize cabe

3C | Advanced configuration of chipset registers
3D | Load dternate registers with CMOS values
42 | Initializeinterrupt vedors

45 | POST deviceinitialization

46 | Ched ROM copyright notice

48 | Ched video configuration against CMOS
49 | InitidizePCI busand devices

4A | Initialize d video adaptersin system

4B | QuietBoot start (optional)

4C | Shadow video BIOS ROM

4E  Display BIOS copyright notice

50 | Display CPU type ad sped

51 | Initialize EISA board

52 | Test keyboard

54  Setkey click if enabled

58  Test for unexpeded interrupts

20



CODE PHOENI X 4.0 DESCRIPTION
59 | Initialize POST display service
5A | Display prompt "PressF2 to enter SETUP"

5B | Disable CPU cade

5C | Test RAM between 512and 640KB
60  Test extended memory

62 | Test extended memory addresslines
64 | Jump to UserPatchl

66 | Configure advanced cade registers

67 InitializeMulti Processor APIC
68 Enable external and CPU cades
69 | Setup System Management Mode (SMM) area

6A | Display externa L2 cadesize

6B  Load custom defaults (optional)

6C  Display shadow- areamessage
6E | Display possble high addressfor UMB recvery
70 | Display error messages

72 | Chedk for configuration errors

76 | Chedk for keyboard errors

7C | Set up hardware interrupt vedors
7E | Initidlize oprocesor if present
80 | Disable onboard Super I/ O portsand IRQs

81 Late POST deviceinitializaion

82 | Deted and install external RS232 pats
83 | Configure non- MCD IDE controll ers

84 | Deted and install external paralel ports
85 | Initialize PC- compatible PnP I SA devices

86 | Re-initializeonboard I/O ports.

87 | Configure Motherboard Configurable Devices (optional)
88 | InitializeBIOS Data Area

21



CODE PHOENI X 4.0 DESCRIPTION
89  Enable Non- Maskable Interrupts (NM1s)
8A Initidize Extended BIOS Data Area

8B | Test and initiaize PS/ 2 mouse

8F | Determine number of ATA drives (optional)
90 | Initializehard- disk controllers

91 Initializelocd- bus hard- disk controllers
92 | Jump to UserPatch2

93 | Build MPTABLE for multi- procesor boards

95 | Ingtal CD ROM for boat
96 | Clea huge ES segment register
97 | Fixup Multi Processor table

98 | Seach for option ROMs. One long, two short begs on chedksum fail ure

99 | Chedk for SMART Drive (optional)

9A | Shadow option ROMs
9C | Set up Power Management
9D | Initializeseaurity engine (optional)

9E | Enable hardware interrupts

9F | Determine number of ATA and SCS| drives

AOQ | Set time of day
A2 | Ched key lock
A4 | Initiaize Typematic rate

A8 | Erase F2 prompt

AA | Scanfor F2 key stroke
AC  Enter SETUP
AEh | Clea Boat flag

BO | Chedk for errors

B2 | POST done - prepareto bod operating system

B4 | 1 One short beg before boa
B5 | Terminate QuietBoot (optional)

22



CODE PHOENI X 4.0 DESCRIPTION
B6 | Chedk passwvord (optional)
B9 | Prepare Boot

BA | Initialize DMI parameters

BB | Initialize PnP Option ROMs
BC | Clea parity cheders

BD | Display MultiBoot menu
BE | Clea screen (optional)

BF  Chedk virusand badkup reminders

CO | Tryto bod withINT 19
C1 Initialize POST Error Manager (PEM)
C2 Initialize eror logging

C3 Initialize eror display function

C4 Initialize system error handler

C5 | PnPnd dual CMOS (optional)
C6  Initialize notebodk docking (optional)
C7  Initialize notebodk docking late

C8 Force dhedk (optional)

C9 | Extended chedksum (optional)

D2  Unknown interrupt

*|f the BIOS deteds eror 2C, 2E, or 30, it displays 2 additional codes on the display
which indicae the failed addresslines or bits. It first displaysthe aror code,
followed by a pause, then the high-order byte, another pause, and then the low-order
byte. For example, the mde '2C 0002 means that addressline 1 hasfailed. It would
be displayed as'2C' (pause) '00 (pause) '02.

23



CODE PHOENI X 4.0 (FOR BOOT BLOCK IN FLASH ROM)
EO | Initiadizethe chipset
E1 | Initiadizethebridge

E2 | Initidizethe CPU

E3 Initialize system timer

E4 Initidlizesystem|/ O

E5 | Ched forceremvery boa
E6 | Chedksum BIOSROM

E7 GotoBIOS

E8 | Set Huge Segment
E9 | InitidizeMulti Processor
EA | Initiaize OEM speda code

EB | InitidizePIC and DMA

EC Initialize Memory type

ED | InitidizeMemory size
EE  Shadow Boot Block
EF | System memory test

FO Initializeinterrupt vedors

F1 InitiaizeRunTime Clock

F2 Initializevideo
F3 | Initialize System Management Mode
F4 | Output one beg before boat

F5 Bootto Mini DOS

F6  Clea Huge Segment
F7  Boot to Full DOS

24



6.4 AwardBIOS Version 4.5PG Code Definitions

Thislist of POST codes applies AwardBIOS 4.51PG. Please note that diff erent
BIOS versions may have diff erent code definiti ons and that some versions of BIOS
may have mdes which are OEM-spedfic.

CODE AWARD 4.51PG DESCRIPTION

01 Proces9r test 1; Processor status verification

02 | Processor test 2; Read/Write and verify all CPU registers

03 | Initidize dips; Disable NMI, PIE, AlE, UEI, SQWV. Disable video,
parity chedking, DMA. Reset math coprocessor. Clea al page registers,
CMOS shutdown byte. Initialize DMA controller 0 and 1 Initialize
interrupt controllers0 and 1

04  Test memory refresh toggle

05 | Blank video, initialize keyboard; Keyboard controll er initi ali zation

06 Reserved

07 Test CMOSinterface ad bettery

08  Set up low memory; Early chipset initialization, memory presencetest,
OEM chipset routines, clea low 64K memory, test first 64K memory

09 | Early cadeinitialization; Cyrix CPU spedfic, CPU and cade
initi alization

OA | Set up interrupt vedor table; Initializefirst 120interrupt vedors

0B | Test CMOSRAM chedksum

0C | Initializekeyboard; Deted the type of keyboard controll er

0D | Initidlizevideo interface Deted CPU clock, read CMOS locaion 14h
to find the type of video in use, deted and initiali ze video adapter

OE | Test video memory; Write sign-on message to screen, setup shadow
RAM

OF | Test DMA controller O; BIOS chedksum test, keyboard detedt and
initi ali zation

10 Test DMA controller 1

11 | Test DMA pageregisters

12-13 Reserved
14 | Test Timer Counter 2
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CODE

AWARD 4.51PG DESCRIPTION

15 | Test 82591 mask bits
16 | Test 82592 mask bits
17 | Test stuck 8259interrupt bits
18 | Test 8259interrupt functionality
19 | Test stuck NMI bits (parity 1/O chedk)
1A Benchmark; Display CPU clock
1B-1E Reserved
1F | Set EISA mode
20 |Enabledot 0; System board
21-2F Enabledots1-15
30 | Sizebase and extended memory; Sizethe base memory from 256K to
640K and the extended memory above 1IMB
31 | Test base and extended memory; Test the base memory from 256K to
640K and the extended memory above IMB using various bit patterns
32  Test EISA extended memory
33-3B Reserved
3C  Setup enabled
3D | Initiadize and install mouse if present
3E | Setup cade ontroller
3F | Reserved
40 | Display virus proted disable or enable
41 | Initiaizefloppy drive and controll er
42 | Initidizehard drive and controller
43 Deted & initializeserial & parallel ports
44  Reserved
45 | Deted and initialize math coprocessor
46  Reserved
47  Reserved
48-4D | Reserved
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CODE

AWARD 4.51PG DESCRIPTION

4E  Manufaduring POST loop a display messages

4F | Seaurity chedk

50 | Write CMOS; Write CMOS bad to RAM and clea screen

51 | Pre-boa enable; Enable parity cheding, enable NMI, enable cate
before boat

52 | Initializeoption ROMs; Initialize aty option ROMs present from C80Ch
to EFFFFh.
NOTE: When FSCAN option is enabled, ROMsiinitialize from C800h
to F7FFF.

53 | Initializetime value

60 | Setup virus proted

61  Setboa speal

62 | Setup NumLock

63 Boot attempt

BO | Spurious

B1 Unclaimed NMI

BE | Chipset default initiali zation; Program chipset registers with power-on
BIOS defaullts.

BF | Chipset initialization

CO  Turn off chipset cache; OEM spedfic - Cache antrol

Cl1 Memory presencetest; OEM spedfic - Test to size on-board memory

C5 | Early shadow; OEM spedfic - Early shadow enable for fast boat

C6 | Cache presencetest; External cate-sizedetedion test

E1-EF | Setup pages
FF | Boot loader
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6.5 MR BIOS Version 3.4 Code Definitions

Thislist of POST codes applies MR BIOS version 3.4x. Please note that
different BIOS versions may have diff erent code definitions and that some versions
of BIOS may have cdes which are OEM-spedfic.

CODE MR BIOS 3.4x DESCRIPTION

00 | Cold Start, output EDX register to 1/O ports 85h, 86h, 8Dh, 8Eh for later
use.

01 Initialize ay Custom KBD controller, disable CPU cade, cold initialize
onboard 1/0O chipset, size& test RAM, size cabe.

02 | Disable qiticd 10 (monitor, DMA, FDC, 1/O ports, Speaker, NMI)

03  Chedksum the BIOS ROM.

04 | Test pageregisters

05 | Enable A20 Gate, issue 8042SelfTest
06 | InitidizelSA 1/0

07 Warminitialize aistom KBD controll er, warm initi alize onboard 1/0
chipset.

08 | Refreshtoggetest

09 Test DMA Master registers, test DMA Slave registers.
0A  Test 1st 64K of base memory
0B | Test Master 8259mask, test Slave 8259mask

0C Test 82595 ave, test 8259dave's interrupt range, initiali ze interrupt
vedors00- 77h, init KBD buffer variables.

0D | Test TimerO, 8254channel0

OE | Test 8254Ch2, speeker channel
OF |Test RTC, CMOSRAM real/write test
10  Turnon Monitor, Show any posshle eror messages

11 | Rea and chedksum the CMOS

12 | Cdl Video ROM initialization routines, Show Display sign-on messge,
Show ESC Delay message

13 | Set 8MHz AT-Bus
14 | Size ad test the base memory, Stuck NMI chedk
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CODE MR BIOS 3.4x DESCRIPTION
15 | No KB and PowerOn: Retry KB init
16 | Size and test CPU Cadhe

17 | Test A20 OFF and ON states

18 | Size ad test External memory, Stuck NMI chedk
19 | Size ad test System memory, Stuck NMI chedk
1A Test RTCTime

1B | Determine Seria Ports

1C | Determine Parall €l Ports

1D Initialize Numeric Coprocessor
1E | Determine Floppy Diskette Controll ers
1F | Determine IDE Controllers

20 | Display CMOS configuration changes

21 Clea screens

22 | Set/reset Numlock LED, perform Seaurity functions
23 | Final determination of onboard Serial/Parall el ports
24 | Set KB Typematic Rate

25 Initialize Floppy Controll er

26 Initiaize ATA discs

27 | Set the video mode for primary adapter

28 | Cyrix WB-CPU suppart, Green PC: purge 8259dave, relieve ay trapped
IRRs before enabling PwrMgmt, set 8042 pins, Ctrl-Alt-Del passhle
now, Enable CPU Feaures

29  Reset A20to OFF, install Adapter ROMs

2A  Clea Primary Screen, Convert RTC to system ticks, Set final DOS timer

variables
2B | Enable NMI and latch.
2C | Reserved
2D | Reserved

2E | Fast A20: Fix A20
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CODE

MR BIOS 3.4x DESCRIPTION

2F | Purge 8259dave; relieve any trapped IRRs before enabling Green-PC.
Passcontrol to INT 19 bod

32 | Test CPU Burst

33 Reserved

34 | Determine 8042 Set 8042Warm-Bocot flag STS.2

35 | Test HMA Wrap, Verify A20 enabled via FOO010 HMA

36 Reserved

37 | Vdidate CPU: CPU Step NZ, CPUID Ched. Disable CPU fedures

38 | Set 8042 pns (Hi-Speed, Cache-off)

39 | PCI Bus: Load PCI; Processor Vedor init'd, BIOS Vedor init'd, OEM
Vedor init'd

3A | Scan PCI Bus

3B | Initialize PCl Bus with intermediate defaults

3C Initialize PClI OEM with intermediate defaults, OEM bridge

3D PCl Busor PLUGNPLAY:: Initialize AT Slotmap from AT-Bus CDE
usage

3E | Find phantom CDE ROM PCI-cards

3F | PCl Bus: fina Fast-Bad-to-Bad state

40 | OEM POST Initializaion, Hook Audio

41  Allocae /O on PCI-Bus, logs-in PCI-IDE

42 | Hook PCI-ATA chips

43 | Allocae IRQs on the PCI Bus

44 | Allocae/enable PClI Memory/ROM space

45 | Determine PS/2 Mouse

46 |Map IRQsto PCI Bus per user CMOS, Enable ATA IRQs.

47 | PCI-ROM install, note user CMOS

48 | If Setup conditions: exeaute setup utility

49 | Test FOOO Shadow integrity, Transfer EPROM to Shadow-RAM

4A | Hook VL ATA Chip

4B ldentify and spin-up al drives
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CODE

MR BIOS 3.4x DESCRIPTION

4C | Deted Seomondary IRQ, if VL/AT-Bus IDE exists but its IRQ not known
yet, then autodeted it

4D | Deted/log 32-hit 1/0 ATA devices

4E | Atapi drive M/S bitmap to Shadow-RAM, Set INT13Vedor

4F  Finalize Shadow-RAM variables

50 ChanINT 13

51 | Load PnP, Processor Vedor init'd, BIOS Vedor init'd, OEM Vedor init'd

52 | Scan PLUGNPLAY, update PnP Device Count

53 | Supplement IRQ usage -- AT IRQs

54 | Conditionally assgn everything PnP wants

58 | Perform OEM Custom bod sequencejust prior to INT 19 bod

59 | Return from OEM custom boa sequence. Passcontrol to INT 19 bod

5A  Display MR BIOSIogo

88 | Dead motherboard and/or CPU and/or BIOS ROM.

FF | BIOSPOST Finished.
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7. Information Resources:

Here ae some linksto POST codes on the web. Chedk around for others.

-Huge list of codes (many BIOS types)
http://www.unicore.com

-Phoenix / Award / Quadtel
http://www.phoenix.com/pcuser/

-Microid Reseach (MR BIOS)
http://www.mrbios.com/postcode.html

-American Megatrends (AMI)
http://www.ami.com/suppart/bios.html

-Miscdlaneous BIOS codes -- these links point to some rather extensive lists
http://webenet.net/~ntuser/
ftp://rtfm.mit.edu/pub/usenet-by-group/news.answers/pc-hardware-

fag/partd
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