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Abstract

This paper analyzes the contents of the power circuit design mistake of a monitor-integrated office
mini-computer on the overall system performance. Based on the components used in the designed PCB
board, circuits were inferred and simulations of essential DC/DC power circuits were conducted. By
applying a processor load close to 100% of the monitor-integrated mini-computer, abnormal phenomena
and electrical noise may appear at this time were measured to verify the problematic parts. Based on
these results, it was confirmed that electrical phenomena that did not appear in normal use and operation

could develop into temporary operation stops or permanent failures depending on changes in the
surrounding physical environment.
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Tanle. 1. Total power required for the motherboard

Estimated Adapter Power
NUC7i5DNBE (3" party chassis) Consumption (W)

CPU KBL-U 15 W SoC 15
Chipset 238
2 x DDR4 SODIMM 799

WLAN 0.40
2xUSB 2.0 (Internal) 278
USB 3.0 (Internal) 250
4xUSB3.0 20

2xHDMI 20 006

M.2 2280 Mocule 303
SATAHDD 2.5" 443
LAN 007
Front Panel 056
HOMICEC 011

Table 27. Fan Header Current Capability

Fan Header

Maximum Available Current

Processor fan 6A

= 5991W(StE)

78 2% ML238WFC2 LCD sfde] i3 A

o] E5=E Yehd Aotk AAl 94E e
ﬁﬂéoﬂ R a= ]Oiicg]r ol E FUS 9
st LED Bardll 3%+ A9s vles HFAE
AW E (Boost Converter) 4 =2 AGS AA
715 AEwg Heolt) LCD “gto]lH HEE
34 DCI2V Ahs whol 453Ve] Asd A
ftom Wttt dad HF7F BmAoRE ¢
How FojQx Hgto]l 12Ve]7] wie] H=
5 o]

AAF P EAAFE AL 096A o}
j

= A ok 3t s 8sh= EHe] YE



ZUH 2HE MFE OILARE d5 &4

Agke AAAL BlolEAE Algtel el Ho)
300mVpp W= AAE oo} gk ol 2e 9%
guge] Wag sAuE BaE AHEHECR

gt nlelelxle] PWM(Pulse With Modulation)
Ag Aol tubo] 27} ALgH AT

le

palr 1 Timing
\_‘Lvns controller TFT-LCD Panel
air (1920xRGBx 1080 pixels)

*® s TR

block | Be—4
—_ Source driver circuit

k light Assembly
—[_veeEmn)  J—— Fecklg
Vieo CN2 (6PIN, LED)

LEDHBt0|E ME

a2l 2, LM238WF2 LCD W& M=
Fig. 2. LM238WF2 LCD internal diagram

BIT3267 d=w Sk At B, 3}/
B3 9 B8 92 B3 7)%5S 25 LED 9g
OlE Fu FAol AMREE AEEHEAN
¢k DCI2VE H2E 7HH 325 A
DC453VE A=W 5= Axfolt,

LM238WF2 LCD sjde] #ehe]ES LEDZ
%T;LEJ—L« DC45.3VE i%'é}—t« F2E ZAWE A
Al A5 Ha FHE A4 DCA23VE 1w
Alalxl 235} DCALOVE %3 o] w3t oY
sk A9 T oo 7hztay oW Asjoz <)
sted CPU 7hs B 8 A9 Z2A1~ 57}
Al SHHE kel 52 RAEZIWE 9] A4 E
E oz wdd 4 Qlrh AA ZEAATE
100% 234 3F 7bsol|A] 7z w zhakel & Aol

Aol EF LM23BWF2 LCD s)d o] wie}
OlE LED® &w¥e F2E 7AHEe &3 A
ol ek #lE AEe 500mVpp oo R =3
wo] FA7F & AAE WAlskaL ATH6l.

A zA ol A A A1 LM238WE?2 Liquid Crystal

Display Ho|E|AEo] WEW =
o] Hd 300mVppE ¥4 %=
BASkL oy F2E AW A9
o]de] Yo R EMAJNEA ﬂ%ol CPU$%t

o 1 AAYgo 7 EEE AR SAHY
<]

B r_>i

PO_I

A, 0AF EE 24 R ool & %%
A Bast 9

JE] gt Heko] aHuH7].

)

Eogo g my
-,
i
L)
2
A
.
ru&:l
i
tohy
fetl

3.3 AlEElojdE St MEIZE =4

7122 F2E 7AWH9 2 19 33 2
t} 329 29X(SW7F AAE On FZHAA]
JAYE (D] A7178e] FEHE UAE A4star
29 A7 Off H= T3kl <

A E (L)l A4
AFE Fotdl dggonA RoZel 9 A%
of Al Hlsto] wA FSIES e &
28 Fsin) ol thele=(D)E 4FH A9
A Vs) Hr} ] & A7|E 2t BaE AY
(Vo) o7 QAajA Hai2ol 9 Aoz dAF

Loy

a2l 3. BAE ZBEH 32
Fig. 3. Boost Converter Circuit

AME e st



20224 62 pr=AZEQOHTYYE

o]7|q el D AA 294 F7] Tol Hs)
A 290A7F & Hol 9l Azt ¢, 9 HE UE
ek wmebA] FER el D ool s 94
ol A B THBI9L.
3|20 A RLE F-stoli AFHAE(OE -3t
5

3] 2o A MOSFETS?! FDD390NISALZ7} SW
g s glen *%’ME On/Off 3= A7k
gt 1 BIT32677F 985

ol U ol glalM 4 PE B
lo] o= Fx XﬂOi(Operl Loop

re

PSIMS AH&
Control) 2ol 23t A EHo|AS =35 Th
a9 4= o] Ad dig v-g-oltH{11].

A A7 20ms, 293 T3 40[kKz]
ola oY 025uHolx HEE A EE=
330uFel il 48 AA BAE 91g Rl 0.1e°] F
Zhe Ak &9 st o AxES 918 DCI12V

12

—=45. 7
© 1—0.7345 45-19V 74

74H4E11:‘r 329 &

0]— O]
= AR

k. webd DO/DC
A g ngo] 79

o PCB 1= S9e) et %ﬂ%
otk A3 H52 A Fold 2AL FH
A loz ol Fwe] 2ol 100mm L£EE 10
£2 7Pgste] AAEA

A4 9 deg PCB U #ojoi= 2
o] FFHE WAoo AASY 2 187mm
o LA F7I7F Ao Jlor glHn o] x
Ae Folxs FH 2ro weba g o
7h &S ¢ 5 gk

e —

bient Temperature =

Internal Layers
Required Trace Width

= 1871563526 mm
Reststance
= 0.002544625660 Q

Voltage Drop

= 0.02544625660 v

Power Loss

= 0.2544625660 w

1% 5 PCB W& &lojof M &1 M&F At
Fig. 5. Calculation of current through inner layer
copper wire of PCB

10 c v

100 mm -

webd A7 3 ddEele] sws AAR
3, T EE Wt wE A W Fof gt
9 solst FAE Asteta 483
A87F Aozl Al A A A% @7t 3 A



gol AL AN AAE AN SAlstel  RAT 5 Y FL U1 TP AN
dole] A4S WAR g4 Aol Agaks =6 1 e} ka2t
AR7E ol Tk AAA e A7 wew

4. 4

i

(1] 2EF, o7, AAG “AYs)z AA A
of whe AFE PIURFE Aol A
e EatAt [ b B b e

23
Al2=gl B2 Ao QloA] tule] 2 P 7} AstEd s =w3, pp.11-13, May, 2022
o

Agsh= dolHAIE 3 wiyrde] g2 wfS- [2] o7t “frAMd HlaLe] A /‘ﬂﬁﬂj%}% A7 7]
Za8 M7 ZOES Fo AlFS WAE 9 =, ?%i&i?llﬂ%xé%ﬂﬁﬁ =aA 12
) o o o A 13, pp.21-26, June, 2016.

E]—. ZH = 7<:3] éq]‘ﬂ— -0/‘11"6]'0:1 }“—_.jﬁ]'é‘ Z_]_Egs} [3] 7‘:!}\]%‘]_ “ﬁ:EE?]Cﬂ Eg_ ]Cﬂl: E‘Zgoﬂ/\i o}

= XYoo A @ AAAT B =ielA AE AZ Ao s BAR S

=l E Ao AW s EoigHdgrrets]  =wA 178 135,
& A s el slef Al vl [4] ?pl{%f[‘]]éané ZOii'Ki NUCT7i5DN Technical

i = = oy ey nte Oar t 1 echnic

SR8 A #d HES £E9 & A9 Product Specification

gt olZle] FAR Qlete] ¢hdE AlHlol [6] www.intel.co.kr/content/www/kr/ko/

Ao ALE A FH Fobdt 34 e products/details/processors/core/i5/downloa

100% 77k F-ab7F Folxs o, Al 1 ds.html o .

Hoz wA" 2 9oo As Was) oo [6] LM2382)7VF2 Liquid Crystal Display Menual

Ver. 1.

ok wel et opeh 2t Aol BRI A4 ) N Mohan, T. M. Undeland and W. P.

¥ DC/DC AEHgkie] DCHY 3l=2% A Robbins, Power Electronics: Converters

A A xEle] Ao ZAAjz el JEs F= =9 Applications and Design, New York: John

el
g ole A Wart 9k Wiley and Sons, pp. 229-237, 1989.

R EA ” o [8] W. L. “Topologies for switched mode
= el 71EE 2 vles BolE adst power supplies”, in APPLICATION NOTE,
Y wUE QAF ARE U AFE ] A9 op. 18
2 A7 AL7 AA Alzde Fo A gl [9] H. Rashid Muhammad, Power Electronics,
o] B 2 g A A Ex Qg oo Circuit Device and Applications: Pearson
e = Prentice Hall, pp. 166-187, 2004.
o AsE Al el SdaAl S ¥ oy G Kassakian, M. F. Schlecht and G. C.
= AR Zled WEel &5 2 AV Ha Verghese, Principles of Power Electronics,
olqrsl7b & & Stk wEbA A o= AJE] Reading: Addison-Wesley, pp. 251-402,
AA A 7t BE L PAE] gE WEE e 1991.
BaS Mes dast o [11] WWW.p(?WGI‘SithCh.COIn .
2 owre g3 Uy GAY oAy A [12] WWW.dlglkey.kr/eg/resources/conversmnf
T o ="le warel = calculators/conversion—-calculator-pcb—trace
A A Ee Azg F4 9 AR 2 doA -width



20221 62 BH=LZEF0f

pAYS|

doretsl =2 H18d M1z

SIS/

2 & (Hong-Kyun Kim)

2006.8 F &5 sta 7|35ty g
2000.1-20188 (F)t}=59) CEO

=
~
-

2013.8-2015.5 o] s}of =) 8F L
2006.9-&A A TS HJug
2019.3-d4  K-ICTEHNELAY AE
2013.11.27 R e = e S e

Z

2012.8 A ista dist, W ghukal
2007.6-2012.6 k=14 271 9] 1 3

ol
2012.6-A A A A AAA Y HATF9
il




