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Computer BIOS / POST Error Codes

Booting the Computer

When you first apply power to a PC type computer, it begins running a firmware program stored in non-volatile memory in a
chip on the motherboard. Newer systems use UEFI or the Unified Extensible Firmware Interface, but older systems use the
BIOS (or Basic Input/Output System) defined by IBM in the early 1980s. The firmware performs some power-on self-test
operations and detects the processor and memory. It then initializes various programmable devices which may have their
own firmware. If all that succeeds, a system with BIOS emits a single beep to indicate success. Any problems encountered
along the way cause other audible codes. This page lists those possible error codes, which vary by manufacturer.

Only after this testing and initialization are completed can the system progress to loading By e e @i BI6S vaevs VR e
and starting the full operating system. The stages of this operation are described below. and how the operating system boots and start
services see my Linux booting page.

PO ST For multibooting Windows versus OpenBSD or
other operating systems, see my multiboot page.

The Power-On Self Test or POST first finds the CPU and then finds the memory.

Initialization

Start-up values are placed in programmable devices in this order: system board devices, then the video controller, then the
1/0 controller.

One Beep is Good

A typical BIOS on a system other than a laptop emits one beep when the POST and Initialization stages complete
successfully. Other audible codes indicate errors.

At this point the video card should be initialized and you should see the BIOS logo and some narrative output on the display
as it tests the system memory that it detected.

You will be told how to get into the BIOS setup, typically pressing <Escape> or <Delete> Or <F2> or <F12> or some
other key. Read and act quickly, as you have a rather short time to do this.

Hardware Inventory

The output is visible for just a very short time, but you may be able to notice as it detected the 1/0 controllers,
inventoried the PATA and SATA disks, and listed other hardware devices by IRQ and possibly address.
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For those bootable
one of those media with a valid boot block. INis Is the Tirst 512-byte block on the meaia.
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This boot block is the system-wide Master Boot Record. It carries out the first stage of loading the operating system from
storage into RAM and starting it. See the description of the operating system boot process for more details.

A Phoenix BIOS chip is seen above and at right, near one corner of a system board next to the end of two unpopulated PCI
bus slots.

BIOS POST Beep Error Codes

As mentioned above, one beep generally means that the POST and following stages found and initialized the CPU, memory,
video and system board /O interfaces. More than one beep means trouble, see the following tables.

No beep at all might mean that POST or the initialization failed. Or it might simply mean that no speaker is attached to the
system board!

AMI / American Megatrends

American Megatrends was founded in 1985 and is headquartered near Norcross, Georgia, part of the Atlanta metropolitan

area.
AMI
Code Description
1 short All is good!
2 short Parity error in the first 64 kbytes of RAM.
3 short Memory error in the first 64 kbytes of RAM.
4 short Memory error in the first 64 kbytes of RAM, plus a non-functional timer.
5 short CPU error
6 short Keyboard controller error.
7 short CPU virtual mode exception error.
8 short Read/write error on video controller memory.
1 long, 8 short | Video controller display/retrace error.
9 short ROM BIOS checksum error. This may be caused by the CMOS battery running down.
10 short CMOS shutdown read/write error. This is likely caused by the CMOS battery running down.
11 short L2 cache error.
Phoenix Te noliks L
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Phoenix Technolo

goes through a series or tasks, writing a one-byte test-point error code 10 1/U Port UXBUN at the start or eacn.

For examples, 0x04 for the "Get CPU type" task, 0x0A for "Initialize CPU registers", 0x0B for "Enable CPU cache", and so
on. Note that the tasks are not done in numerical order by error code.

If an error is encountered, the BIOS attempts to initialize the video display and write the current code at the upper left of the
screen. It also generates a beep code from the test point error code by:

1. Break 8-bit error code into four 2-bit groups.
2. Add 1 to each 2-bit value, forming a sequence of four digits each in the range 1 through 4.
3. Emit that sequence of numbers as a series of beeps.

For example, "Test 8742 Keyboard Controller" is task 0x22, so:

0x22 = 00100010 --> 00 10 00 10 --> 02 0 2 --> 1 3 1 3
convert to break into convert add 1 to each,

binary 4 pieces to decimal that many beeps

The following are among the possible Phoenix BIOS beep error codes:

Phoenix

Code |Description

1 All is good!

1-1-3-3 | CPU failure

1-1-3-4 | CPU failure

1-1-4-1 | CPU failure

1-2-2-1 | Keyboard controller failure

1-2-2-3 | BIOS ROM checksum error

1-3-1-1 | DRAM memory refresh error

1-3-1-3 | Keyboard controller failure

1-3-3-1 | Memory failure

1-3-3-2 | Memory failure

1-3-3-3 | Memory failure

1-3-4-1 | Memory failure

1-3-4-3 | Memory failure

1-4-1-1 | Memory failure

2-1-2-2 | POST device initialization failure

2-1-2-3 | BIOS ROM copyright notice error

2-2-3-1 | Unexpected interrupt

2-2-4-1 | Memory failure

Award

Award Software International existed for just a couple of years, from its founding in 1996 until it was absorbed inthe
Phoenix Technologies in mid 1998. On top of that, there were many versions of the Award BIOS and they were customized
and supported by the system board manufacturers.

There were some codes that seemed to be fairly standard, shown below.

But seriously, if you have an Award BIOS then you have some old computing hardware. It's time to upgrade!

AWARD
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IBM

Speaking of antiquated hardware, IBM made PCs back in the early 1980s. Some early "PC compatible" hardware was
designed by reverse-engineering, including the original IBM PC BIOS.

Original IBM BIOS Codes

Code Description
1 long All is good!
No beep, or Loose card, low voltage or other basic electrical problem.

continuous tone, or
repeating short beet

2 short Initialization error. The error code will be displayed on the screen:

Range | Error is in...

100—199 | System board

200—299 | Memory

300—399 | Keyboard

400—499 | Monochrome display controller

500—599 | Color display controller

600—699 | Floppy disk drive or controller

700—799 | Math coprocessor

900—999 | Parallel port

1000—1099 | Second parallel port

1100—1299 | Asynchronous communication port

1300—1399 | Game port

1400—1499 | Printer

1500—1599 | Synchronous communication port

1700—1799 | Hard disk or controller

1800—1899 | XT expansion unit

2000—2199 | Bisynchronous communication port

2400—2599 | EGA/MCA system board video

3000—3199 | LAN adapter

4800—4899 | Internal modem

7000—7099 | Phoenix BIOS chips

7300—7399 | 3.5" floppy disk drive

8900—8999 | MIDI adapter

11200—11299 | SCSI adapter

21000—21099 | SCSI fixed disk and controller

21500—21599 | SCSI CD-ROM

1 long, 1 short System board problem

1 long, 2 short, or Video controller problem

1_lona. 3 short
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Various Technical Topics
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Shop Related Products

&

3.5" USB External Floppy Disk Drive
Portable 1.44 MB FDD for PC Window...

$22.99 prime
Feveveveyy (6734)

"

UGREEN Ethernet Adapter USB 2.0 to
10/100 Network RJ45 LAN Wired Ada...

N

RAAYOO USB Floppy Disk Reader Drive,
3.5” External Portable 1.44 MB FDD ...

$19.99 prime
ARRIYY (1515)

|

Genuine Dell UF070 Interposer Board
SAS SCSI to SATA Serial ATA SFF-848...

UGREEN USB Ethernet Adapter, USB 3.0
to 10/100/1000 Gigabit Ethernet LAN ...

$13.99 /prime
Yrvededrie (3845)

StarTech.com 1 Port PCI Express Dual
Profile Parallel Adapter Card - SPP...

Asus 24x DVD-RW Serial-ATA Internal
OEM Optical Drive DRW-24B1ST Blac...

$19.99 /prime
Trvedededr (6524)

S
SATA to USB Cable, Benfei USB 3.0 to
SATA Il Hard Driver Adapter w/UASP ...

$25.49 $35.08 prime
ki dly (500)

$7.99 /prime
Tovededer (4994)

$20.99 /prime
ARARRTY (9)

$11.99 /prime
Yoriedededlr (14600)

Ads by Amazon [i>

[ ]
Tw_egt Eollow Viewport size: 1261 x 927 Pawered E NG I M x .H:"!gg‘!en g a
@ToiletGuru Protocol: HTTP/1.1 Fre

Crypto: TLSv1.2 / ECDHE-ECDSA-AES256-GCM-SHA384

m B3 reddit this!

© by Bob Cromwell Jan 2021. Created with vim and ImageMagick, hosted on FreeBSD with Nginx.
As an Amazon Associate, | earn from qualifying purchases.
Contact | Privacy policy | Root password

®

infolinks @

IROCKET

LARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.unicode.org/
https://www.unicode.org/
https://nginx.org/
https://nginx.org/
https://www.freebsd.org/
https://www.freebsd.org/
https://validator.w3.org/nu/?showsource=yes&doc=https://cromwell-intl.com/technical/bios.html
https://validator.w3.org/nu/?showsource=yes&doc=https://cromwell-intl.com/technical/bios.html
https://jigsaw.w3.org/css-validator/check/referer
https://jigsaw.w3.org/css-validator/check/referer
https://cromwell-intl.com/open-source/google-freebsd-tls/apache-http2-php.html
https://cromwell-intl.com/open-source/google-freebsd-tls/apache-http2-php.html
https://cromwell-intl.com/open-source/nginx-tls-1.3/
https://cromwell-intl.com/open-source/nginx-tls-1.3/
https://cromwell-intl.com/contact.html
https://cromwell-intl.com/contact.html
http://thomer.com/vi/vi.html
http://thomer.com/vi/vi.html
https://www.imagemagick.org/
https://www.imagemagick.org/
https://www.freebsd.org/
https://www.freebsd.org/
https://nginx.org/
https://nginx.org/
https://cromwell-intl.com/contact.html
https://cromwell-intl.com/contact.html
https://cromwell-intl.com/cybersecurity/privacy-policy.html
https://cromwell-intl.com/cybersecurity/privacy-policy.html
https://cromwell-intl.com/cybersecurity/root-password.html
https://cromwell-intl.com/cybersecurity/root-password.html
https://cromwell-intl.com/open-source/linux-boot.html
https://cromwell-intl.com/open-source/linux-boot.html
https://cromwell-intl.com/technical/ata-ide-sata-usb-cable-pinouts.html
https://cromwell-intl.com/technical/ata-ide-sata-usb-cable-pinouts.html
https://cromwell-intl.com/technical/
https://cromwell-intl.com/technical/
https://cromwell-intl.com/radio/
https://cromwell-intl.com/radio/
https://cromwell-intl.com/open-source/
https://cromwell-intl.com/open-source/
https://twitter.com/share
https://twitter.com/share
https://twitter.com/ToiletGuru
https://twitter.com/ToiletGuru
https://www.reddit.com/login?dest=https%3A%2F%2Fwww.reddit.com%2Fsubmit
https://www.reddit.com/login?dest=https%3A%2F%2Fwww.reddit.com%2Fsubmit
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/adprefs/ref=sm_n_au_dka_US_ac?tag=cromwelintern-20&linkCode=w41
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/adprefs/ref=sm_n_au_dka_US_ac?tag=cromwelintern-20&linkCode=w41
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://affiliate-program.amazon.com/home/ads/ref=sm_n_au_dka_US_logo?adId=logo&creativeASIN=logo&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406859&ac-ms-src=nsa-ads&cid=nsa-ads
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://affiliate-program.amazon.com/home/ads/ref=sm_n_au_dka_US_logo?adId=logo&creativeASIN=logo&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406859&ac-ms-src=nsa-ads&cid=nsa-ads
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B00RXEWOAA/ref=sm_n_au_dka_US_pr_con_0_0?adId=B00RXEWOAA&creativeASIN=B00RXEWOAA&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406771
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B00RXEWOAA/ref=sm_n_au_dka_US_pr_con_0_0?adId=B00RXEWOAA&creativeASIN=B00RXEWOAA&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406771
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B077HDT19H/ref=sm_n_au_dka_US_pr_con_0_1?adId=B077HDT19H&creativeASIN=B077HDT19H&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406778
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B077HDT19H/ref=sm_n_au_dka_US_pr_con_0_1?adId=B077HDT19H&creativeASIN=B077HDT19H&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406778
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B00MYTSN18/ref=sm_n_au_dka_US_pr_con_0_2?adId=B00MYTSN18&creativeASIN=B00MYTSN18&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406781
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B00MYTSN18/ref=sm_n_au_dka_US_pr_con_0_2?adId=B00MYTSN18&creativeASIN=B00MYTSN18&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406781
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B0033Z2BAQ/ref=sm_n_au_dka_US_pr_con_0_3?adId=B0033Z2BAQ&creativeASIN=B0033Z2BAQ&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406783
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B0033Z2BAQ/ref=sm_n_au_dka_US_pr_con_0_3?adId=B0033Z2BAQ&creativeASIN=B0033Z2BAQ&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406783
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B00MYT481C/ref=sm_n_au_dka_US_pr_con_1_0?adId=B00MYT481C&creativeASIN=B00MYT481C&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406785
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B00MYT481C/ref=sm_n_au_dka_US_pr_con_1_0?adId=B00MYT481C&creativeASIN=B00MYT481C&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406785
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B00E0OFHM8/ref=sm_n_au_dka_US_pr_con_1_1?adId=B00E0OFHM8&creativeASIN=B00E0OFHM8&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406788
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B00E0OFHM8/ref=sm_n_au_dka_US_pr_con_1_1?adId=B00E0OFHM8&creativeASIN=B00E0OFHM8&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406788
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B001Q7X0Z8/ref=sm_n_au_dka_US_pr_con_1_2?adId=B001Q7X0Z8&creativeASIN=B001Q7X0Z8&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406793
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B001Q7X0Z8/ref=sm_n_au_dka_US_pr_con_1_2?adId=B001Q7X0Z8&creativeASIN=B001Q7X0Z8&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406793
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B07F7WDZGT/ref=sm_n_au_dka_US_pr_con_1_3?adId=B07F7WDZGT&creativeASIN=B07F7WDZGT&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406796
https://aax-us-east.amazon-adsystem.com/x/c/QjFOmdBz6tFmo7fYAdhhnSgAAAF3Atdk2AEAAAE0AfxSbnE/https://www.amazon.com/dp/B07F7WDZGT/ref=sm_n_au_dka_US_pr_con_1_3?adId=B07F7WDZGT&creativeASIN=B07F7WDZGT&linkId=3a150c24993489c4ae1e28dd4879ccc1&tag=cromwelintern-20&linkCode=w41&ref-refURL=https%3A%2F%2Fcromwell-intl.com%2Ftechnical%2Fbios.html&slotNum=0&imprToken=W.gMYrOODZyp6n2NgTErUQ&adType=smart&adMode=auto&adFormat=grid&impressionTimestamp=1610660406796
https://cromwell-intl.com/
https://cromwell-intl.com/
https://cromwell-intl.com/travel/
https://cromwell-intl.com/travel/
https://cromwell-intl.com/open-source/
https://cromwell-intl.com/open-source/
https://cromwell-intl.com/cybersecurity/
https://cromwell-intl.com/cybersecurity/
https://cromwell-intl.com/networking/
https://cromwell-intl.com/networking/
https://cromwell-intl.com/technical/
https://cromwell-intl.com/technical/
https://cromwell-intl.com/radio/
https://cromwell-intl.com/radio/
https://cromwell-intl.com/site-map.html
https://cromwell-intl.com/site-map.html
https://www.docketalarm.com/

