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The documentation and the software included with this product are copyrighted 2021
by Advantech Co., Ltd. All rights are reserved. Advantech Co., Ltd. reserves the right
to make improvements in the products described in this manual at any time without
notice. No part of this manual may be reproduced, copied, translated, or transmitted
in any form or by any means without the prior written permission of Advantech Co.,
Ltd. The information provided in this manual is intended to be accurate and reliable.
However, Advantech Co., Ltd. assumes no responsibility for its use, nor for any
infringements of the rights of third parties that may result from its use.
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On-line Technical Support
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For technical support and service, please visit our support website at:
http://support.advantech.com
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http://support.advantech.com.cn
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Read these safety instructions carefully.
Retain this user manual for future reference.

Disconnect the equipment from all power outlets before cleaning. Use only a
damp cloth for cleaning. Do not use liquid or spray detergents.

For pluggable equipment, the power outlet socket must be located near the
equipment and easily accessible.

Protect the equipment from humidity.

Place the equipment on a reliable surface during installation. Dropping or letting
the equipment fall may cause damage.

Do not leave the equipment in an environment with a storage temperature of
below 0° C (32° F) or above 40° C (122° F) as this may damage the compo-
nents. The equipment should be kept in a controlled environment.

The openings on the enclosure are for air convection. Protect the equipment
from overheating. DO NOT COVER THE OPENINGS.

Ensure that the voltage of the power source is correct before connecting the
equipment to a power outlet.

Position the power cord away from high-traffic areas. Do not place anything over
the power cord.

All cautions and warnings on the equipment should be noted.

If the equipment is not used for a long time, disconnect it from the power source
to avoid damage from transient overvoltage.

Never pour liquid into an opening. This may cause fire or electrical shock.

Never open the equipment. For safety reasons, the equipment should be
opened only by qualified service personnel.

If any of the following occurs, have the equipment checked by service person-
nel:

B The power cord or plug is damaged.

B Liquid has penetrated the equipment.

B  The equipment has been exposed to moisture.
[ |

The equipment is malfunctioning, or does not operate according to the user
manual.
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B The equipment has been dropped and damaged.
B The equipment shows obvious signs of breakage.

CAUTION: The computer is provided with a battery-powered real-time clock cir-
cuit. There is a danger of explosion if battery is incorrectly replaced. Replace
only with same or equivalent type recommended by the manufacture. Discard
used batteries according to the manufacturer’s instructions.

(1) CAUTION: Risk of Explosion if Battery is replaced by an Incorrect Type. Dis-
pose of Used Batteries According to the Instructions.

(1) ATTENTION: Risque d’explosion si la batterie est remplacée par un type
incorrect. Mettre au rebus les batteries usagées selon les instructions.

The computer is provided with a CD drive (laser product), please comply with
appropriate safety standards including IEC 60825-1 or EN 60825-1.

(1) Avoid direct exposure to the laser beam. Do not open the laser device enclo-
sure. There are no user serviceable components inside.

(2) Do not operate controls, make adjustments, or perform procedures to the
laser device other than those specified herein.

(3) Allow only authorized service technicians to repair the laser device.

This device complies with Part 15 of the FCC rules. Operation is subject to the
following two conditions:

(1) This device may not cause harmful interference, and

(2) This device must accept any interference received, including interference
that may cause undesired operation.

CAUTION: Always completely disconnect the power cord from your chassis
whenever you work with the hardware. Do not make connections while the
power is on. Sensitive electronic components can be damaged by sudden
power surges.

CAUTION: Always ground yourself to remove any static charge before touching
the mainboard, backplane, or add-on cards. Modern electronic devices are very
sensitive to static electric charges. As a safety precaution, use a grounding wrist
strap at all times. Place all electronic components on a static-dissipative surface
or in a static-shielded bag when they are not in the chassis.

CAUTION: Any unverified component could cause unexpected damage. To
ensure the correct installation, please always use the components (ex. screws)
provided with the accessory box.

CAUTION: This product is not intended for use by children (this product is not a
toy).

(1) This equipment is not suitable for use in locations where children are likely to
be present.

Repair of the device may only be carried out by trained service personnel.
Advantech recommends that a service contract be obtained with Advantech
Service and that all repairs also be carried out by them. Otherwise the correct
functioning of the device may be compromised.

CAUTION: Do not modify this equipment without authorization of the manufac-
turer.

CAUTION: To avoid risk of electric shock, this equipment must only be con-
nected to supply mains with protective earth.

CAUTION: Remove the power cord to fully turn off the device.

CAUTION: If this device was not used in the manner which manufacturer sug-

gested, the end system shall evaluate for further compliance.

CAUTION: Never immerse equipment or electrical connectors in water or other
liquids.

CAUTION: Remove the power cord before changing the fuse and replace only
with the same ratings and type of fuse.
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30. Observe local occupational health and safety requirements and guidelines for
manual materials handling.

31. Do not attempt to move a equipment by yourself; at least two people are needed
to move a equipment.

32. Use only the power cords and power supply units provided with your equipment.
33. Operation of the device without regulatory approval is illegal.

34. CAUTION: Disposal of a battery (or battery pack) into fire or a hot oven, or
mechanically crushing or cutting of a battery (or battery pack) can result in an
explosion. Leaving a battery (or battery pack) in an extremely high temperature
environment can also result in an explosion. A battery (or battery pack) sub-
jected to extremely low air pressure may also result in an explosion. Discard
used batteries according to the manufacturer’s instructions.

35. CAUTION: To disconnect power, remove all power cords.

36. CAUTION: Follow the user manual to operate the equipment.

37. CAUTION: Any changes or modifications not expressly approved by the party
responsible for compliance could void the user's authority to operate this equip-
ment.

Contact information:
Advantech Co., Ltd.
Website: www.advantech.com.tw

Address: No.1, Alley 20, Lane 26, Rueiguang Road Neihu District, Taipei, Taiwan
114, R.O.C.

TEL: +886-2-27927818
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A Message to the Customer/ & F KIFE

Advantech Customer Services/ FHE AR P REEFIARS / THER/E PR RS

Each and every Advantech product is built to the most exacting specifications to
ensure reliable performance in the harsh and demanding conditions typical of indus-
trial environments. Whether your new Advantech equipment is destined for the labo-
ratory or the factory floor, you can be assured that your product will provide the
reliability and ease of operation for which the name Advantech has come to be
known. Your satisfaction is our primary concern. Here is a guide to Advantech’s cus-
tomer services.

To ensure you get the full benefit of our services, please follow the instructions below
carefully.
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Technical support/ iR / B %1%

We want you to get the best performance possible from your products. If you run into
technical difficulties, we are here to help. For the most frequently asked questions,
you can easily find answers in your product documentation. These answers are nor-
mally a lot more detailed than the ones we can give over the phone.

Please consult this manual first. If you still cannot find the answer, gather all the infor-
mation or questions that apply to your problem, and with the product close at hand,
call your dealer. Our dealers are well trained and ready to give you the support you
need to get the most from your Advantech products. In fact, most problems reported
are minor and can be easily solved over the phone.

In addition, free technical support is available from Advantech engineers every busi-
ness day. We are always ready to give advice about application requirements or spe-
cific information on the installation and operation of any of our products.
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Product Warranty/ 7= & R &R UE / 2= S PRl

Advantech warrants the original purchaser that each of its products will be free from
defects in materials and workmanship for two years from the date of purchase.

This warranty does not apply to any products that have been repaired or altered by
persons other than repair personnel authorized by Advantech, or products that have
been subject to misuse, abuse, accident, or improper installation. Advantech
assumes no liability under the terms of this warranty as a consequence of such
events.

Because of Advantech’s high quality-control standards and rigorous testing, most
customers never need to use our repair service. If an Advantech product is defective,
it will be repaired or replaced free of charge during the warranty period. For out-of-
warranty repairs, customers will be billed according to the cost of replacement mate-
rials, service time, and freight. Please consult your dealer for more details.

If you believe your product is defective, follow the steps outlined below.

1. Collect all the information about the problem encountered. (For example, CPU
speed, Advantech products used, other hardware and software used, etc.) Note
anything abnormal and list any onscreen messages displayed when the prob-
lem occurs.

2. Call your dealer and describe the problem. Please have your manual, product,
and any helpful information readily available.

3. If your product is diagnosed as defective, obtain a return merchandise authori-
zation (RMA) number from your dealer. This allows us to process your return
more quickly.

4.  Carefully pack the defective product, a completed Repair and Replacement
Order Card, and a proof of purchase date (such as a photocopy of your sales
receipt) into a shippable container. Products returned without a proof of pur-
chase date are not eligible for warranty service.

5. Write the RMA number clearly on the outside of the package and ship the pack-
age prepaid to your dealer.
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Initial Inspection/ FIERE / VIR

When you open the carton, please make sure that the following materials have been
shipped:

B Chassis

B User Manual

B Warranty Card

B Accessory box

If any of these items are missing or damaged, contact your distributor or sales repre-
sentative immediately. We have carefully inspected the product mechanically and
electrically before shipment. It should be free of marks and scratches and in perfect
working order upon receipt. As you unpack the product, check it for signs of shipping
damage. (For example, damaged box, scratches, dents, etc.) If it is damaged or it
fails to meet the specifications, notify our service department or your local sales rep-
resentative immediately. Also, please notify the carrier. Retain the shipping carton
and packing material for inspection by the carrier. After inspection, we will make
arrangements to repair or replace the unit.
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Caution! The computer is provided with a battery-powered real-time clock circuit.

There is a danger of explosion if battery is incorrectly replaced. Replace
A only with same or equivalent type recommended by the manufacture.

Discard used batteries according to the manufacturer’s instructions.

VER: tFSPLBCE T (S I B FE . R et R G
M, FFERIERTIER, . UL, R A L& & g S A7 1 [ — P ek 2 [ 5
G BT E o IE TR I T #7670 A2 TH HE7 o

VERE: EISHCE T H G O 1 R 8 s, R IE IR &S iR Y il
FEGIEHE G UE, R AT LU R iy 7 0 19 Ja— 1 2 [ 5 2 5
HIBIMIELT B IR ar 12 ARG g 9 15 7 g 2 B 7 7 »
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1.1 Introduction/ F= 5 &4 / E &N

The IPC-220/IPC-240 series is a compact and rich front I/O Desktop/Wallmount
chassis designed for machine automation, Industrial equipment manufacturing or
general industrial applications. At 231mm depth, IPC-220/IPC-240 supports up to 4
add-on cards. The series is equipped with a PWM fan. Through the motherboard’s
fan speed control, the system stays cool and provides a quiet and comfortable work-
ing environment. IPC-220/IPC-240 provides two 2.5" HDD. Power supply options
include 150W and 230W high efficiency power supply.

IPC-220/1PC-240 RAINZHEAIRTHE s 1/0 B - £ FRNAE, & RNiER a5
A b 48 i) 3 7 B — M MV /5 SR e id-. TPC-220/1PC-240 HINLAEIR AN A 231
mm, %0 CRFELIE 4 SKAEIIRERIM N . ZRFINAEEC S PW XU, @ FEHIR
REEHINLE], TG R R G is N S, TRALEFE i ) TA/EM S, 1PC-
220/1PC-240 WA SZHE2 AN2.57 AL . HLYEES 4 AT LASCRE 150W., 230W i 2L RE FEL YR

IPC-220/1PC-240 ZH) A5 RIpiE 2w 1/0 Begh sl - 5 FAUBESE, B3R A Bhik.
T b A T T B S R AT TPC-220/1PC-240 HUBEAHIRZ A 231
mm, %A IRZIE 4 SRANFEIIREMIBEIN R . 2R 5HERE 2 A PWM R, 1B AR
B R R, T R R R A R e, BROLATIE R AR, 1PC-
220/IPC-240 NEEAI 4% 2 i 2.5 WHAERE, S5 AT LSCHE 150 BL. 230 BLaE Rk fE

1.2 Specifications/ =3 / & iR

Construction: Heavy-duty steel

Disk Drive Capacity: Two internal 2.5" disk drive bays
Switch and Buttons on Front Panel: Power switch
Cooling System: One 12 cm x 12 cm cooling fans

Air Filters: One reusable filters

Dimensions (W x H x D):

— IPC-240: 195 x 231 x 150 mm (7.68" x 9.05" x 5.9")
— IPC-220: 155 x 231 x 150 mm (6.1" x 9.05" x 5.9")
DC Power Input: 19 ~ 24 V¢, 8A ~ 6.5A

Power Output: One DC Power Output (+5V or +12V, Max. 2A)
B Expansion Slot:

— IPC-220: 2 Slots

— IPC-240: 4 Slots

PClex16 PClex4 PCI
IPC-220-20A1 1 1 0
IPC-240-20A1 1 3 0
IPC-240-21A1 1 1 2

i HA

BAAE: 2 MNE 2.5 SATA HDD %]
HITEAR BRI FFoemdRe: HiEIT K
BHRG: 1 4 12cm x 12cm 245 )XH

IPC-220/240 Series User Manual/ i/ F-iit 2



mOER: 1 T E R RUE AL T A

B PFRRST (WxHxD):

— IPC-240: 195 x 231 x 150 mm (7.68” x 9.05” x 5.9”)

— IPC-220: 155 x 231 x 150 mm (6.1” x 9.05” x 5.9”7)
m DC HIEHIA : 19 ~ 24 V), 8A ~ 6.5A
B OHEJEEH : 1ADCHIE 45V or +12V , HOAHH ;24 )
B YR

— IPC-220: 2 4

— IPC-240: 4 4

PClex16 PClex4 PCI

IPC-220-20A1 1 1 0
IPC-240-20A1 1 3 0
IPC-240-21A1 1 1 2
. E
B REREAE: 2 [ANE 2.57 SATA HDD =%5[H]
B EUEAR _ERIBEBARRE: IR
B AMEAES: 1 12cm x 12cm RER
B OVEAY: 1 (T EARE A IR A A R
B ERR~Y (WxHxD):

— IPC-240: 195 x 231 x 150 mm (7.68” x 9.05” x 5.9”)

— TPC-220: 155 x 231 x 150 mm (6.1” x 9.05” x 5.9”)
m  DC BB : 19 ~ 24 Ve, 8A ~ 6.5A
B EVREH : L{EDCHEMH (+5V BL +12V, HOKEH: 2A )
B EREE

— IPC-220: 2 i

— IPC-240: 4 i

PClex16 PClex4 PCI

IPC-220-20A1 1 1 0
IPC-240-20A1 1 3 0
IPC-240-21A1 1 1 2
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Table 1.1: Power supply options/ BLJEET / BIFEIE

Model
e 96PSA-A150W 19P4-1

ISR

96PSA-A230W24P4-3

Watt

150W
i

230w

Input rating
N E AC Input: 100V-240V,2A,50-60Hz

WAER

AC Input: 100V-240V,3A,50-60Hz

Output voltage

5t LR 0A-7.89A @ 19V
B =R

0A-9.16A @ 24V

MTBF 1,000,000 hours @ 25° C

1,000,000 hours @ 25° C

Safety
FZHINE CE, FCC, UL, CB, CCC, BSMI
BB

CE, FCC, UL, CB, CCC, BSMI

Caution! Power supply options are subject to the product datasheet on

the Advantech website.
A 17 LABFIE 2 7] B 77 A 23 25 [ 2 LA P2 i 2B 7= 1 HE e T -5 A »
A LATIFHE 2 ] B 77 A5k 28 27 1 HERR /2 i ZEV R L 1Y A RS TR ) 5 2 7

1.3 Environmental Specifications/IFEHAL / TR IEHE

Table 1.2: Environment specifications/ 3 &k / BRI

Operating

Environment/ 315 / 3215 TH

Non-operating

kT

Temperature/ 5% / BE 0~45°C (32~ 117°F) -40~60°C (-40~140°F)

95%@40°C, non-condens-

Humidity/ 8% / IRE ing 95%@40°C, non-condensing
Vibration/ 43 / #x8) 0.5Grms(5~500Hz) (HDD) 2 G

(5 ™ 500Hz)

Shock/ Ml / B 10 G with 11 ms duration, half sine wave

Safety/ ZHIAIE / ZHi8®  CE/FCC compliant

IPC-220/240 Series User Manual/ i/ F-iit 4
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Figure 1.1 Dimension diagram/ /= R~ / EfMR

Dimension (mm) IPC-220-20A1 IPC-240-20A1 IPC-240-21A1
A 155 195 195
B 189 229 229
C 215 255 255
5 IPC-220/240 Series User Manual/ H /' F-iit
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System Setup

RGBS
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Note! Use caution when installing or operating the components with the chas-
| sis open. Be sure to turn off the power, unplug the power cord and
I;:;“ ground yourself by touching the metal chassis before you handle any
components inside the machine.

PLAEFTIIIN i MO 2 R B AR EHLAE P AL 1555 A T PLAE H IR
B TP B IREG . FAPLAE Y BB FZ BT, e e m LA 70 »

FEFTITHARE, G MO 2 R AR BERE TS TT 1o i 25 LA ] T A 7 DR
IR EIAR FZMGEERT N AT 2 AT, 55 G 2 FEAE 1 -

2.1 Installing CPU Board /| %5 CPU 4R / %2%& CPU X

IPC-220/240 Series User Manual/ i/ F-iit 8



Installing internal 2.5" HDD/ &34 2. 57 T# / &%

2.5” TERE

2.2

Please make sure the HDD tray direction to prevent HDD damage

}E

At

i

it
LT 38 oK

PR S (00 7 170, JE S AR RR A L 1

= =
BIEE

2
5]

EiZE7N

(RI77 1, e G A i A

“r
1L

g £ 3 H

Vo VYL e
THEE

Figure 2.1 Installing internal 2.5" HDD/ %2%& 2. 5" Ti#% / %245 2. 5" 1A%
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Installing Add-On-Card/ &35 78 F / ZEERE

2.3

-On-Card/ ZEF 7+ / ZERBFEF

Figure 2.2 Installing Add

10
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2.4 Memory Installation/ H %% / soiEml 8

Figure 2.3 Memory Installation/ N 77223k / so iRtz

2.5 Internal USB dongle installation/ A& U# 223/ N
# USB &3

Figure 2.4 Internal USB dongle installation/ &5 U #%%3& / W& USB 224
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Operation
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3.1 The Front Panel/ BiHI#R

Figure 3.1 Front panel / Bi#L & / BiRE

3.2 Switch, Buttons and I/O Interfaces/ F-3:f%4 /
58 o Al 4l

Momentary Power switch: Press this switch to turn the system power on or off.

Please use system shutdown or press this switch for few seconds to turn off the sys-
tem power.

RPRTTR: # F IR AT R 8RR G iR 15 8 R e R LB Rr 842 T b it 4
b DL P 2R G F A

RGN : 4% T A% BT B OB P ARSI . S AR AT B M A A4 T A S
P DARH P AR 5T B I
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3.21

LED indicators for System Status/ 2484 / REIERE

Table 3.1: LED Indicator functions/ RZTERIT / RETE-E

Description Normal Abnormal
LED YLHA E¥ FH
B E¥ BE
; - Power ON/OFF —
P ‘/\ 'fE‘/\
ower/ ©38 / S S?yf:in{}; ower Green/Red No light
V) Pl BB/ JFBL - M A
o BRSSPl - AL
CPU Temp./
CPU i /CPURLEE  CPU Temperature No light CPU Temp. Error - Orange
CPU LFE R CPU RPEFEH - et
CPU 7% ’* CPU MREERH - Mt
CPU FAN/ CPU FAN Speed CPUFAN E 0]
CPU JEUs /CPU Jal pee No liaht rror. - Orange
CPU Ja 1 ik o CPU AL Wk 5235 — Kt
@ CPU A%t it CPU AL o 535 — Ht
HDD Disk
gy %; % Hard Disk Drive
Activity Orange No light
28 SN e A5
i ADIRES
System Temp. /
RHFMSE / RHURIE System Temperature No light 23:::%2 Temp. Error -
: TR o )
- B T3 RAGERY - K
W AR IR RGRERT - it
Watch Dog / BIOS Watch Dog Trigger -
EMA /BT gllgssﬁ\/\@;%h Dog No light Orange
=+ 7 =
@ BI0S & 111 A5 BIOS & 1Mufil 5% — #hts

BIOS & ik - Hath

CPU Temp. / CPU FAN / System Temp. :

Please set it in Advantech SUSIAccess

CPU M5 /CPU JilRs / RS
5% Advantech SUSTAccess FHEATERE
CPU R /CPU R / FR G
1% Advantech SUSIAccess HiF{T¥E
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3.3 The Rear Panel/ [SHR / 2R

L ]

OO%%%%%%%%%%%%%@O
wm%w%%%m%%m%%%mm%mmm%m%mm o
%m%%%%%m%%%wmm%m%m%
9200t edeSete e

s2ete%aTet et
|

Figure 3.2 Rear panel for motherboard version/ J5TH KX / & HtX

[d

Ea% / THUEIEA

\/
A)

\/
)

vl

3.4 Cleaning the Filters/ /&

Figure 3.3: Removing the Filters/ BT 352 / B HUBAS

16
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3.5

Jumpers and Connectors/BkZk 2% M iEFE 2%/ BhAR 7%
PELE T
Connectors on the IPC-220/240 link it to external devices such as hard disk drives/

adaptor/system fan/internal USB dongle/external device. In addition, the board has 2
jumpers that are used to configure your system for your application.

TPC-220/240 HLAA AR T 0L A 2 8% 1 B TIE AN % %, T RE AL / W YR AL
28/ RGNS / W E USB/ AMB 4. BRIbZ 4k, TPC-220/240 MLFETS HOLHRAE T P2
R ay, TR P ARYE T SRR B2 .

IPC-220/240 FEAF T AR S (It IR 12 5 0 BT S SR MR e i, e AEAR / B YR (I
&/ RGUEE / NE USB/ SMEEERAE . BRILZAh, TPC-220/240 #EAHE BOBHR B 1 A
BhaRaT, SRUbAE P RIS TR A B E -

Table 3.2: Jumpers and Connectors List / Bk£: 38 X% / Bhinss LiE

BERR

Label/ B / EA Function/ Th&g / Thgé

JFP1 Power Switch/Reset/ R4iHE g / RIR RFTER
USB2A1 USB Port/USB #4545+ /USB 1

USB2A2 USB Port/USB #4545+ /USB 1

SW1 Power Switch (For Remote Power Switch) / 5T 3% / % Ik B
DCIN1 DC Input (19V-24V) / DC %\ /DC #iy A

PWROUT1 Power Output (12V/5V-0.5A/2A)/ HLR% it / 78 i H
SATAPWR1 SATA Power /SATA HiJ5 /SATA T

SATAPWR2 SATA Power /SATA L /SATA 5

POEPWR1 Power output +12V / FLJF#H /55 PR H
POEPWR2 Power output +12V / FLJ#H / 55 PR H

(IPC-240 Only)

FAN1

System FAN Connector/ 74t X 1% Heat R 403 e 8Ez 35

FAN2 System FAN Connector/ %4t XU 2 $2 2% Z 40 s 2 2%
SMBUS1 SM Bus from PCH / R4 H AL / REE M R
JUSB1 5V of front side power output ACPI power state switch
5V SR ACPT B
5V HLE A ACPT A b
JUSB2 12V of front side power output ACPI power state switch

12V E5E H ACPT K1)k
12V H i ACPT #5174

Table 3.3: JUSB1 (* Default)

Pin 5V of front side power output under ACPI Power State S3/S4/S5
1-2 Not Available
2-3* Available
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Table 3.4: JUSB2 (* Default)

Pin 12V of front side power output under ACPI Power State S3/S4/S5
1-2 Not Available

2-3* Available

Pin Result

1 Power LED

3 Power Button

5 System Reset

7 SATA LED

9 CPU Temperature Alarm

11 System Temperature Alarm
13 CPU Fan Alarm

17 Watch Dog Alarm

19 CPU Temperature detection
2~20 GND

PR FEPPIET

[T ISR [ S [ (P [+ W o
sl b b s ls = [ b 1

Table 3.6: SMBUS1

3
5

Result

+5V

SMB_CLK MAIN R
SMB_CLK MAIN R
GND

> (w (DO =

——1 +5V
— 2 SMB_CLK MAINR
—— 3 SMB_CLK MAINR
— 4 GND

IPC-220/240 Series User Manual/ i/ F-iit 18
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A.1 Exploded Diagram& Parts List/ 4 i E& 34453/
SR & TR

Figure A.1 Exploded Diagrams & Parts List/ MAE & #4-51% / 2R E & TH4E
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Table A.1: Parts list/ #44:%5|% / T4-F

FRONT PANEL CPU BOARD
1 A THIAR 6 CPU #&

HIMETHIHR CPU #%

COM CABEL ADD ON CARD
2 COM £ 44 7 ¥ r+k

COM A7 44 WARF

HDD TRAY HOLD DOWN BRACKET
3 T FEFC A 8 JEAT

TR AT AR

SIDE COVER FAN
4 ) 25 9 A

S JE 55

CHASSIS TOP COVER
5 HLAG 10 b

] &

21
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