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Disclaimers

This manual has been carefully checked and believed to contain accurate information.
Axiomtek Co., Ltd. assumes no responsibility for any infringements of patents or any third
party® rights, and any liability arising from such use.

Axiomtek does not warrant or assume any legal liability or responsibility for the accuracy,
completeness or usefulness of any information in this document. Axiomtek does not make any
commitment to update the information in this manual.

Axiomtek reserves the right to change or revise this document and/or product at any time
without notice.

No part of this document may be reproduced, stored in a retrieval system, or transmitted, in
any form or by any means, electronic, mechanical, photocopying, recording, or otherwise,
without the prior written permission of Axiomtek Co., Ltd.

CAUTI ON

Wrong type of batteries may cause explosion. It is recommended that users only replace with
the same or equivalent type of batteries as suggested by the manufacturer once properly
disposing of any used ones.

a Copyright 2021 Axiomtek Co., Ltd.
All Rights Reserved
August 2021, Version Al

Printed in Taiwan



ESD Precautions

Computer boards have integrated circuits sensitive to static electricity. To prevent chipsets
from electrostatic discharge damage, please take care of the following jobs with precautions:

A Do not remove boards or integrated circuits from their anti-static packaging until you are
ready to install them.

A Before holding the board or integrated circuit, touch an unpainted portion of the system
unit chassis for a few seconds to discharge static electricity from your body.
A Wear a grounding wrist strap, available from most electronic component stores, when

handling boards and components.

Trademarks Acknowledgments

Axiomtek is a trademark of Axiomtek Co., Ltd.

Intel® and Celeron® are trademarks of Intel Corporation.

Windows® is a trademark of Microsoft Corporation.

AMlis atrademarkof Amer i can Megatrend | nc

IBM, PC/AT, PS/2, and VGA are trademarks of International Business Machines Corporation.

Other brand names and trademarks are the properties and registered brands of their
respective owners.
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Section 1
Introduction
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| MBODGA189TX Mot herboard

1.1

1.2

Features

Intel® Xeon® Scalable Ice Lake SP platform up 270W

Six 288-pin DDR4-3200 RDIMM, LRDIMM for up to 384GB of memory

3 PCle x16, 3 PCle x8
Supports M.2 Key M

TPM 2.0 supported (optional)
Supports multiple graphic cards
Supports internal USB dongle

Specifications

CPU
A LGA4189 Socket Intel® Xeno® Scalable Ice Lake-SP processor

Chipset
A Intel® C621A

BIOS
A AMI BIOS

System Memory
A C621A:
a 6 x 288-pin DIMM sockets
a Maximum 384GB DDR4 memory (max. 64GB per slot)
u Supports 3200MHz
u Supports the memory with ECC function

Onboard Multi I/0O

A 1xPS/2 keyboard and mouse
A 1xRS-232/422/485 (rear I/0O, BIOS selection)

USB Interface
6 x USB3.1(Genl) ports (4 x real I/O, 2 x internal box header)

A
A 7 xUSB 2.0 ports (6 x internal box header, 1 x 180D TypeA)

Introduction



| MBDOL GA18AT Mot her board

Ethernet

A LANL1: 1000/100/10Mbps Gigabit/Fast Ethernet supports Wake-on-LAN, PXE Boot
ROM with Intel® i210-AT

A LAN2: 1000/100/10Mbps Gigabit/Fast Ethernet supports Wake-on-LAN, PXE Boot
ROM with Intel® i210-AT

Storage
A 6 x SATAIII with RAID 0/1/5/10
A 1xM.2 M-Key 2280 with PCle x4 signal for NVMe SSD

Audio
A Supports HD audio interface as a 2x8 pin header

A Supports audio kit AX93242 with MIC-in/Line-in/Line-out/Speaker-out (optional kit)

Display
A 1 x15-pin D-Sub as VGA connector. Resolution max. up to 1920x1200 @60Hz
A AST2510

Expansion Interface
A 3 x PCI-Express x16 slots

A 3 x PCI-Express x8 slots

Def aul téhassIPcCtl e x16asdgshbhsbd si.gnal
| f wantte wi tsbh 5 and sl ot 6 signal to
teection 2.4.2.

Not e

Power Input

A 1 x 24-pinATX power input connector
A 1x12V ATX power input connector

A 2x 12V ATX power input connector for CPU Power

Operating Temperature

A 0°C ~60°C, depends on cooler solution

Storage Temperature
A -20°C ~ 85°C

Operating Humidity
A 10% to 95% relative humidity, non-condensing

Dimensions
A 305x244mm( 120 x 9. 60)

Al l speci fications and i mages are ¢

Not e

Introduction 3
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1.3 Packing list

Bulpkacki ng

A 1 x Motherboard
A 1 x I/O bracket

Gi ft b o x
A 1 Mot herboard
A 1 IxI O bracket

Introduction
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Section 2

Board and Pin Assignments

2.1 Board Layout
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2.2 Rear 1/0O

|/ ©alw ket

6 Board and Pin Assignments
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2.3 Block Diagram

PClex8 (Slot1) PCisxd Gend
| Pelext6 (slot2) — Coossire eca | DORE DIMM(C)

PCisxis Gand 3900 MT/s 16Gb DDR4 DIMM(G)

FERMIENS | pDR4 DIMM(D)

CcPU 3200 MT/s 16Gb
cPLD PClex16 (Slotd) [——2emeeme) PN PR Pep— DDR3 DIMMIH)
Alt y
1omoascuszacse | [ PClexs (Slots) | MUX }:l LGA4189 S0 ML 260 DDR4 DIMM(E)
Max 27 0w
lex16 Gend

| PClex16 (Slot6)
PClex8 (Slot7) PCiexd Gand

i ke =55

PClext g:bgsiéc—:-n

1210AT v USB3.0 Boxheader
=0 2USBI.1 Geml
USE3.1 |zusezo 6* SATAIIl Port

—
i) :
- =5 '
R | . Pkt
& 16
—
—

PCH 3* UsB2.0
For AX0324 Intel C621A S 2x5 Pin Header

2°US83.1 Geml _ - .
usEza Whitley  coos pitch:2.54mm
1usezo

apoat 8.6 usb2.0 dongle

Pl
256M SPI Flash
AST2510

TPM pin header|
8-bit DIO
25 2.0mm PCAQ554 SNBUS

UsB3.1
GEN1

Wafer
LPC
RS232/422/485
Rear 'O
Super I/0O
FB81803
SMBus /
1x5P 2.0mm PSIZKB MS
Wafer
1"CPU FAN 1x4pin
i | 2.54mm
sees 1"Smart FAN 1x4pin
2.54mm
Hardware =
monitor 3*Smart FAN 1x4pin
NCT7802 2.54mm

Board and Pin Assignments 7
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2.4 Jumper Settings

Pin description

A jumper is a small component consisting of a jumpe
on wo jumper pins to close the jumper pins. Remove
open the jumper pins. The following illustration sh
jumper clip open

12

close pin 1-2 close all open

1

123 23

To identify the first pi npléase hredfdderdr o
information:

, Usually, there is a thick Iine or a tr
Not e Thick line

The triangle
A square pad, which you can find on t
used for pin 1.
Pin Heesse
Beofre applying B700s0er ites,t makleMsure all of the jumpe
position. Bel ow you can find a summary table of all

Turn off power before changing any def au

Not e

Jumper Description Setting
System temperature sensor source select

JP2 Default: internal sensor 1-2 Close
External sensor can be installed on 2-3

P13 PCle x}G slot using location slot 5 1-2 Close
Default: x16
Clear CMOS

JP19 Default: Normal operation 1-2 Close
AT/ATX power mode select

P20 Default: AT mode 1-2 Close

8 Board and Pin Assignments
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2.4. Temperature Sensor 2source Select (JI

UsehespumpéBx¥»Iin p=2.54mempetrasemastorurce operate
framxt esemdaoaronboard mode

Function Setting 1
External Sensor (CN5) 1-2 close 2
Onboard Sensor (Default) 2-3 close 3lo
An external sensor 1€Qan be installed
Not e
2.244. PCI

Xx16 sl otJPWi3furcati on (
n

e
Usehes pumpBmrx-fui p=2. Stdomisgehtast! bbca% i @ nus dds
PCle x16 sl o

Function Setting

X16 and no signal (Default) 1-2 close 32 1
X8 and X8 2-3 close

t

I f the se2ttcdlnegs eits lloc aftoPdcCh e6 xilé ssig¢
Note | ocabhamo signal.

I f the <28cttosgpitsl ocati @si naks | BEUHE o

5 P€le x8
2 .34 Cl e@vO$ JIP9)
This j(udmpliem p=2ablhomy you to clear the Real Ti me
CMOS. You can c¢clear the CMOS memory of date, tin
by erasing the CMOS RTC RAM dat a. The onboard bu
data in @OMOEh includes system setup informati on

To erase the RTC RAM:

1. Turn OFF the computer and unplug the power cor

2. Remove the onboard battery.

3. Move the |ljifgmpmerRicn(sdef aul 8) Keepioms epZdans 2
foatbout 5~10 secondlsipmpthenhe2npvastthe c

4. Reinstall the battery.

5. Plug the power cord and turn ON the computer.

6. Hold down the <Del > key during the -ebnotoetr proces

dat a.
Function Setting 1w
Normal operation (Default) 1-2 close 2 I;
Clear CMOS 2-3 close 3lo

Board and Pin Assignments 9
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2.4 AT/ ATX Mode 2501l ect (JP

| ows

Thi3x-fi n Spm@j.umper al
Function Setting
AT mode (Default) 1-2 close
ATX mode 2-3 close

yoXpbwmbpdkeect

321

10
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2.5 Connectors

Signal sotcheert parts tolr auwemagtsad resn Loose or i mproper
mi ght causeMagkreolslubras annegn opasn thyfa aomm egct ed. Here is
summary t ammiglkeecosnhnoewc t orhsaramwatrlee

Connector Description

CN1 VGA Connector

CN3 LAN + USB3.1 GEN1 Connector
CN4 LAN + USB3.1 GEN1 Connector
CN5 External Sensor Header

CNG6 GPIO Connector

CN11 TPM 2.0 Connector (Optional)
CN12 M.2 Connector

CN14 SMBus Header

CN15 Voltage Monitor Header

CN16 Front Panel Header

CN18 24-pin ATX Power Input Connector
CN20 Internal USB3.1 GEN1 Connector
ATX1 ATX 12V Power Input Connector
ATX2, CN19 CPU Power Input Connector
COM1 COM port Connector

FAN1~3, FAN6 System Fan Connectors

FANS CPU Fan Connector

USB1 Internal USB2.0 Type A Connector
USB2 Internal USB2.0 Headers

USB3 Internal USB2.0 Headers

uUsB4 Internal USB2.0 Headers
Slot1,Slot5,Slot7 PCI-Express x8 Slots (Gen3)
Slot2,Slot4 PCI-Express x16 Slots (Gen4)
Slot6 PCI-Express x16 Slots (Gen3)
SATA1~SATA6 SATA Il Connector

JP3 LAN1 Active LED Connector
JP10 LAN2 Active LED Connector
JP4 Programmable LED Connector
PS1 PS/2 Connector

HDA1 Audio Connector for AX93242
DIMM1~DIMM6 DDR4 RDIMM Connector

Board and Pin Assignments 11
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2.

5.

VGA Connecl)or

( CN

ThéSiMSubonneicgmmmloyn u soerd &iGAp!| ay.

Pin | Signal Pin | Signal

1 Red 2 Green 5 1

3 Blue 4 NC o) q-.--l-.-‘j] 0

5 GND 6 GND k!c-ny)

7 GND 8 GND -

9 VCC 10 GND 15 n

11 NC 12 DDC DATA

13 Horizontal Sync 14 | Vertical Sync

15 DDC CLK

2.5. LAN and USB 3.1 GandaedENors (CN
Thewot hemcdmes twibtilgh per fplougnapha@ hernet si nterface
(R45) wehrifewH |y

pl ivaintth t he | EEE GO2edchan amel aeshhypbygigwmdpedend
of Ethhee rcneebt| et h R34 conmexadithoer ot hteor 18&00/ 100/ 10
B a

sTe hub.

TkeUni ver s al

(Seormpd |li aBiuslwiGtem 2YKBEENISB3. 1 45enl

conneotnoert r e aar wls/ef@o r

mous e, scanner, et c.
Pin | LAN Signal Pin | LAN Signal
Tx+ (Data Tx- (Data transmission e E—
L1 | transmission positive) | "2 | negative) T LAN
Rx+ (Data reception RJ-1 (For 1000 Base-T L
L3 . L4
positive) only)
L5 RJ-1 (For 1000 L6 Rx- (Data reception
Base-T only) negative) e gl USB
L7 RJ-1 (For 1000 L8 RJ-1 (For 1000 Base-T
Base-T only) only)
A 100 LAN LED (Green)
/1000 LAN LED B Active LED
(Orange)
2.H. External Sens®dy Header (CN
The exter maeladexnasrmiinx p=2. 54 eh & aidecrt.isont oo f
connect an external sensor
Pin | Signal ;2
1 Sys_Temp 0o
2 GND =

12

Board and Pin Assignments
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TPM modul

2.5. 4GP1 O Head®er (CN
Ths headpirn (bx2. 00dmng)i tiasl fldrO i nterface.
Pin | Signal Pin | Signal
13579
1 DiO1 2 DIO8
3 | Dlo2 4 DIO7 JT.:',.;:
5 DIO3 6 DIO6 2 '4 s 10
7 DIO4 8 DIO5
9 NC 10 GND
The default value of DIO1 to DI O8 is
Not e
2.%5. TPM Pin HelaJder (CN
Tese 7xrpei n OmmheaderSPIf drntietatha dAX9®&515
Pin | Signal Pin | Signal
1 VCC3P3 2 GND 13 11 9 7 5 3 1
3 MOSI 4 MISO
5 CLK 6 CS2 8388888
7 RST 8 PIRQ
9 |PP 10 | NC 1412 10 8 6 4 2
11 NC 12 NC
13 NC 14 MC
The screw type is M2*0. 4.
Not e

Board and Pin Assignments
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2.5.6 M. 2 2280P&KleggSSVB | ¢ CR)L
TheMB7ddmes with oKey MRt RRIBONxdghaaNtVMESD
storage.
74 68 58 2
A Tl ~Jibhii LTI I
L[ |
1 e T
RN E LR TTTI0T 000 000000000000 0000000 &
75 67 57 1
Pi Signal |Pi Signal |Pi Signal |Pi Signa
1 GND 2 +3.3V 3 GND 4 +3. 3V
5 PEX3 _-RX| 6 NC 7 PEX3_RX4 8 NC
9 GND 10 LED_1# |11 PEX3 -TX|12 +3.3V
13 PEX3_TX{14 +3. 3V 15 GND 16 +3.3V
17 PEX2 -RX |18 +3. 3V 19 PEX2_RX420 NC
21 GND 22 NC 23 PEX2 -TX|24 NC
25 PEX2_TX{26 NC 27 GND 28 NC
29 PEX1 _-RX |30 NC 31 PEX1_RX432 NC
33 GND 3 4 NC 35 PEX1 -TX|36 NC
37 PEX1_TX{138 M. 2_DEVS39 GND 40 NC
41 PEXO _-RX |42 NC 43 PEXO_RX444 NC
45 GND 4 6 NC 47 PEXO_-TX|48 NC
49 PEXO_TX4150 PERST# |51 GND 52 CLKREQ
53] PEXO_REF({5 4 PEWAKE#|55 PEXO_REF({S56 NC
CONNECTO CONNECT
57 GND 58 NC 59 Key M 60 Key M
CONNECTO CONNECTO CONNECTO CONNECT
61 Key M 62 Key M 63 Key M 64 Key M
65CONN'\IjCTOR6600NN|&CTOR67 NC 68 NC
69 NC 70 +3. 3V 71 GND 72 +3. 3V
73 GND 7 4 +3. 3V 75 GND
2.5. SMBus Headdgr (CN
ThEN A5 2pin OwME. i s for SMBus (System Management
Pin | Signal Pin | Signal
1 SMB_SCL 2 N/C
3 GND 4 SMB_SDA
5 +5V

14
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2.%. Vol tage Monitdrd) Header (CN
CN27x1p8n Sp4s). ussefdor voltagendoeGnhoupmlgy power .

Pin | Signal Pin | Signal

8 t
1 | GND 2__|GND ‘oaooooou|
3 | vces_sB 4 +3.3V
5 |[-5v 6 +5V
7 | -12v 8 +12V

25.9 Front IPaadceClhd)
Thsai sronhepaarpi(iv x@2=2.. 54 mm)

Pin Signal

Power LED+ 1
SPK- [1
GND
BUZZER 5
Power LED- 7
N/C
N/C 9
sPk+ [
PWR-
PWR+ 13
RESET-
RESET+
HD LED-
HD LED+

10

1" 12

OO [N | |[W|IN |-

=
o

14

B 35

[
[

=
N

=
w

[y
N

[*The buzzer on the modthiewe oahan wp il d
connected; the external speakerwhhant
Note and pin 4. are open

Board and Pin Assignments 15
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2.50 Power I nput CodnedT ¥XiBs a@QWNATPCN19

Steady and sufficient pooveapo ceamt sooee hseugprpd ikeyd t o 8
connedthipomgeer connector. Pl ease make sure all co
properly insbahketi hbgfohe power connector.

An external power ATuX/pdnyd pBMDBHA fonloy i @eme at i on

Properly ptrregsoswedowsnupply plug until it compl et el
connector. Loose conneicrtstoambimaiyt wause system
ATXCPU power input connector:

Pin | ATX2 Signal Pin | ATX2 Signal [e]e]f2

1 |GND 3 | +12v Lel=1

2 GND 4 +12V

CN1OGPU power input connector:

Pin | ATX2 Signal Pin | ATX2 Signal 5 [[«]a] 1

1 | GND 5 | +12v B a)

2 | GND 6 | +12v a|a)

3 GND 7 +12V 8 |[e]=] 4

4 GND 8 +12V

ATXKATX 12V powwenmnentparn:

Pin | ATX2 Signal Pin | ATX2 Signal [e]=]| 2

1 |GND 3 | +12v [ele1

2 GND 4 +12V
CN&4gpiMmMTPower input connector:

Pin | CN26 Signal Pin [ CN26 Signal 24 13
1 3.3V 13 | 3.3v ODOocC ;_; 50000
2 3.3V 14 | -12v ooooooonnoon
3 GND 15 | GND

4 +5V 16 | PS_ON 12 1
5 GND 17 | GND

6 +5V 18 | GND

7 GND 19 | GND

8 PWR OK 20 | -5V

9 5VSB 21 +5V

10 +12V 22 +5V

11 +12V 23 +5V

12 | 3.3V 24 | GND

16 Board and Pin Assignments



25.11 Il nternal
The 2CNias P9 nnt er nal
peripherals

Pin | Signal Pin | Signal

1 VBUSO

2 SSRX5- 19 VBUS1

3 SSRX5+ 18 SSRX6-

4 GND 17 SSRX6+

5 SSTX5- 16 GND

6 SSTX5+ 15 SSTX6-

7 GND 14 SSTX6+

8 USB10- 13 GND

9 USB10+ 12 USB11-
10 ID 11 USB11+
2. 2. 1COM1 Connector

Thiiss hagh

piPSuBBonnet bGOM
assignmen232/0428WSd 8lsihshtea | e

G8@alBnect a0
comse @t oi NYDBBecompli | ant

0l

J
L I L )

(COM1)

ser i
bel

( CN

1’

(114

al
ow.

p ofrhte

Pin | RS-232[1 | RS-422 1 | RS-485 [ ) .

1 DCD# TX- 485-

2 RXD TX+ 485+

3 TXD RX+ N/C

4 DTR# RX- N/C

5 GND GND GND

6 DSR# N/C N/C

7 RTS# N/C N/C

8 CTS# N/C N/C

9 RI# N/C N/C
D [*CTOMEtan ubseed RSRB2/ 4221 ¢Bt®H so B DS se..tt
Not e

Board and Pin Assignments 17
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2.3 Fan Connectors ahBANANBANSI

This mot hefilvfeam dc haBé dhonr s.peed option(lsi)tywt BI OS
AdvandWdMonRQG oHeal th Status.

FAN~3 and( H&9N6 p=2.54mm)sy stfdammr ctolBs etch e r
FANM(4in p=2.54mm)CPY ffaom ¢dhmrene dhteor .

Pin Signal
1 GND 1 ] E
2 +12V o
3 FAN Speed Detection 4 ©
4 FAN Speed Control
25.14 | nt eU 8 BElle ad duSB14)
USBR~4d4r®ex@gin pmMBheaders for USB 2.0 interface
Pin | Signal Pin | Signal 11002
1 +5 V_DUAL 2 +5V_DUAL clale]l!
3 | UsBS5,7,12- 4 | USBG, 8, 13- AleYe ][
5 USB 5, 7, 12+ 6 USB 6, 8, 13+ 7lools
7 GND 8 GND

10 GND Ofto

USB aBypl 180Dnedtoor USiBgZn &l

Pin | Signal

1 +5V_DUAL @ eoom 3
2 USB-

3 USB+ 4 1
4 GND

18
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2.%5. SATA 3.0 Connector® (SATA1l ~ SATA

Tkes®erial Advanced Technology Atotacécmemor ( Seri al
SATA. Ont erafld oewipn g @ Ghd/ast a transiér i satae computer
i nter fcaccreniehtgtol e vi ces ahwmwchd as.e& d

Pin | Signal
1 GND 2 4 6
2 SATA TX+
— —
3 SATA _TX- 1
4 GND I—'EIIIIEIEIEIDEIL':I |_L‘|I:II:IDDDEIEIIL|,] lell-j
5 SATA_RX- - - ~ - ~ =
6 SATA_RX+ —I
7 | GND anﬁ er'Lj Lomomoa
1 3 5
25. 4 LAN Active LED connectors (JP3 and
There are two LAN acttihvee olnE Rylepo mh epc=t20. r5s4 nfno)r
JPB i 4 AfNdcti ve LED.
JPRO is for LAN2 active LED.
Pin | Signal 1lm
1 P3V3_AUX 21lo
2 L1 LINK/ACT#

25. 1 Programmabl e LED connectors (JP4)

JRM is for progroamma@idipe nLpPE2.. 54 mm)
Pin | Signal 1lm

1 P3V3_AUX 21o

2 L1 LINK/ACT#

2.58 Keyboard and PS/ 2 o)se Connector

The
for

board supports a keyboard and mouse interfac
Ppb8akd conneCabloama via a Y

Pin

Signal

Keyboard Data

Mouse Data

GND

VCC

Keyboard Clock

ol |]wW]|IDN|F

Mouse Clock

Board and Pin Assignments 19
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2519

Thi s2k-Bpilmeadecronnecting
Pin | Signal Pin | Signal
1 BCLK 2 GND
3 RST# N.C

5 SYNC GND
7 SDO +3.3S
9 SDIO 10 +12VS
11 N.C 12
13 N.C 14 N.C
15 N.C 16 GND

| nEMDAudiDogi t al (HHDeh)X er

anucbho @arda( AXD3242) .

15 1

O0CcO00C0O00O
0 O0O00O0

16 2

20
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2.6 Hardware Installation
This section pr orhiodve & oi nintdB0ad ¢l 1 idehse.
26. 1 Il nstalli

ng the CPU

The H#IBAprocessor

socket
instal]l t he

comes with
processor i

a cover to pr
nt d ltlhuesht€ Rdvwvesdoc ket step by
There are twosasbdbwmhmodol éowing pictures:

Thi_s

Watt s

cooLCPtlnidse rf r

-~

VIS
5N
S

0

¢ 9
i
WI0H0 ToUIAIY NI VLS

HOVA NALHOLL
JGTNI B OLION Lo

Wid
™
!

NOLLISOd QDDOTNN NI Y SUIM

v 2

NOLLISOd G307 0L

© o
[*peeTy

C 00 CPthbiosv ef a2r0.5

Watt s

Board and Pin Assignments
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This sequéemcd aih€&€Pldgrc auonldeerr 205 Watt s
St elp Remove the socket Ppssottecet ilvoeadc dveevresr. and r
from thetrabtedhieoe are two | evers for each

eh@PU toonh@P W | i palaimghnt cth® dnt h@P Wip,
ratpcdn t.o 4

—_ —
> S
@ »n
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St e3p Checkireot ch ORWl@nhldédEi onn

CRP& s oocfkeltMB700
Load |

O Not c

Pir

O

Foll ow t he

i
modul e

nstallmat aloln tdhe e€CPUor | Bpdand

CPU

Load |

Board and Pin Assignments
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