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A Study on Open-Frame Type DC-DC Converter Module with High Power Density

Je-Sun Yon, Tae-Young Ahn
School of Information and Communication Engineering, Cheongju University

Abstract - This is a thesis that a
quarter-brick size of 100W class open-frame
type on board power module comprising
telecommunication  application is reported. The
input voltage is established between 36 and 75 in
range in order for power module to be utilized for the
telecommunication application, and output were set at
33V and 30A. A number of parts used for
transformer, inductor, and hit sink are composed of
PCB in order for DC-DC converter to be lowered
below 8 mm. A constant current control circuit was
annexed to the system as well as basic protection
prototypes such as over-voltage, over-current, and
over-temperature were well considered to enhance
more credibility, and were tested. As a result, high
circuit performance and credibility turned out to be
significant.

1. A

i

299 AVFAE DEFAA 2337 b5
ol el Aol Yol ST 3 & Aol 29
A Ay Wy 5L 29 Wy 4% 2R
@ @A} o, &4 2okl med AR B
dago] Wizt Mol WA AANAN 28 HAANFE
o 1= Bk w2d AAFAe KL e golA =9
BA8l AAYe] Foldn, £ $o] Wojxw, W
§ BgA0z 289 4 ) WLl AE) AFE &
45} A7 47} Ak1-3]

B EfodAs 54718 AGGA s Ay B
(quarter brick) Ale]Z(2.3inch x 1.45inch)2] 100WH 7l
U 2Hs AAFXE T 4F AHRE Rad
Zojtt. AYAA= FA7|Roz ALE37] fAsiA
Agre 36-75V M2 AASHey 3L 33V, 30A
i stk DC-DC AWE 2E-E 0.315inch(8mm) °]3}

7_“7] A Wy, JA9H, $dd 59 AAs

BE ©l&3l9 3=e dAAZ BHE FAAH
’é@ ilivl A NAPE zEstq BHY, AHF,
A 5o 712AQA HIIE 9oz 4F 329

HAAZE O FAAI7] A% AP/ B IEE
7} ?**5}93.‘3]'.

2.55 Y=Y %9

ad rz

HuE]

38 1& 371 AFVIE e §F EWEY EH=
DC-DC zHE9 712 =& Yeidchl4, 5] 39
14 718327t 9% 294 Fog L9 4G Al
& DA A3, 2t 2Ap7t o)A SA4L %%‘:

7Hg38td, 39 29 e SUIE2E FAE # 7, ,\l
.39 29] S71825F BRelN SREE AL

292 Q, @, @, Q2 FA duo =WE gud

Nk

$71828 19 39 dehiglch 19 elMe 2 4
el e 043 T B}y itk 1Y 39
$71829 19 49 ol2 HyomRy 5ze) Fae
% 7HA gel2 tew 2ol 1esl 49dn.

ag 3 (@9 S7HERAdA F 294 Qo] Aol A
Fo] 2aj == gl 12} Z AYL 9 AY
Vot 2ol 1, ®igty] @AM Nej oJsjx 23 & A
ol H71EEA Qe AC)E-i2d) (+)o HYe] Q
722 Q= ON AH7l =1, Q& o sBlojo]x o
DZ QOFF 47l 8t 21¥ 3 (b9 713264
Bz 293 Q7 Aol Az 28N | & sz, g
7] 1245 Ajte] FHZT WS Vad} golxEA W)
HAMu Nolt 93)M 571 FF7] Qe ON ezt 5
I, Q= OFF 4H7} |k

L
—YN\

caT ._l

aY 1. ¥% 2¥x= ¥9l= DC-DC AWESY 718
32
1 i, i v
u¢ o2 o A &
: 4 . Lo

3

5
F o+
'
| ~AE
3
FAN
A\
S

o L L)

o
% ]- Vo)
Q, /o ‘o = Q

ad 2 s7H g2

a) Q1, ON 4 b) Q2, ON “JH

a9 3 2ud 57 =2

- 1266 -



Vosi ] Vot Ve
...... - ¥y
0 ¢
v Ve —
0
¥
-
Yoo A T
v t
.0 H
iy i -
13 _g. ig) a¢ _Iﬂ
N N v v N :
o >
1, —
70 ;
_JI
i
_ By
1020 2 \ ¢
—
[~ e
) 2
— i lpz
A . e .
0 - \._ e
~
! Q1 .Q3:0N ] Q1 Q3. 0FF
i 0040 Q2 040N !
0 DTy T,

a9 4 7 e ol T3 5
3.0 MHULE 2= AE 9 47

B =FdAe 478 AdFAe] H{s A B2
8 (quarter-brick) A}°)Z(2.3inch x 1.45inch)e] 100WF
AMd 2¥= AAANE FA3Ah DC-DC AWE
2E9 ¥o|Z 0315inch(8mm) olsl2 HA3sl7] s
A wsgtrl, <19E, $dd 59 Ryt & &A= 8%Y
gZ A4 Fz 9 dAst A7e, &9 oF PCB
2 AFste 2o dAAIZ] G2 7S

TES 2F A 29 ALFANE FE] A

o
i
Lo
Bl
ofy
3
jos)
R
M
N
0
tlo
2
s
%
=A
o
£

3g olg, A WRUSE ¥ 4+ Ut W
Jlok AREIE UG nEG Q=S FESAS

2.3inch

(58.42mm) I

|

29 5 PCBe 918 73

- %
e Nl . Eh ek
(a) Top Layer (b) Bottom Layer

29 6. & PCB Layout &%

b) B(»tto

(a) Top

28 7. %% €Y% £9= DC-DC AWH

% 5% =79 AAF AF o)A A€ PCBY
98 74L& vehd Aotk PCBY Well Wt g ¢l
e g 7487 9% EL vg 9EFTA e
AF 74 Aol ZAE 79N 743 74 T £ U=
2 sgth 219 62 Orcad® ©]8% o3 PCBY
Layout =@ veld ado|ch o7 ¥ 9
Bl dMe 2 23} Jd9dHAg 9L F e ¥
AX P9 Fo 948 Fdg o] g3y er, g AF{s)
3E uf PCB B4 32 AF9 Y E Aslog F
o AFIEE ¥ F v ALY JHHE A
Art.

=E e AT HAFXY AMHoA A} A
HEde ggsiorstr] o) 4R AHPL Fra)
7l e BEE&EQ FAErt v ot &Ry
A WwdERE Ar) YN AT WHEE i v
olE B3t 92 =Hojlow, AZE4le] HFHE Wb
=X 29xe PCBY W= Alo|zE i3} AAA W
dENE I& & J=E A g€ 27 @A
Aoz FASEEY ole AWE L8 H2E9 O
£ 71719 Alad REd AY A4 & 4 e FHol
Ak =3 320 HE 2 2z Axe] £%F 2 gy
AL Y8 Fn 239 55 FYUZT FTH= AvEY
718 AA 4L ol&dHc 1Y 7L 100WF 2ud
55 29T 9= DC-DC AWE 43S $is) A=
® #H¥ BZ(quarter-brick) Ale]=(2.3inch x 1.45inch)
o] A" AWE Y 9L Jeh At

448 Hnl

E 1AM & =AM AL" dsige] dA AL
& Yl

E 1 A% =29 AG

Parameters Name | Value | Unit
Input voltage range Vi 36-75 A
Output voltage Vo 33 A\’
Qutput current Io 30 A
lg4oavicéjrnwn output Po 100 W
Switching frequency fs 320 kHz
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