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Abstract

Current-Fed Dual Active Bridge (CFDAB) is an isolated DC/DC converter with bidirectional power flow, which has been
widely used in the energy storage systems recently. The two main losses of the converter are switching losses of the power
switches and transformers losses. This paper proposes a method to improve the efficiency of the CFDAB converter by employ-
ing new SiC MOSFET technology instead of the traditional Si MOSFET, in combination with zero voltage switching technique.
In addition, Litz wire is also adopted to reduce the losses on the high frequency isolation transformer. The feasibility and
effectiveness of the proposed solution is verified by both numerical simulations and experiments with a prototype 2.5kW con-

verter.
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Symbols

Symbols Units Description

v g ¢ Goc truyén ning luong

A ° GoOc hiéu chinh

Iyias A Dong ZVS cho van phia

thar cap

Abbreviations

CFDAB Current- fed Dual active bridge

VFDAB Voltage- fed Dual active bridge

ZVS Zero voltage switching

PPS PWM plus phase shifted

DPDPS Dual PWM plus double phase shifted
Tém tit

B6 bién d6i DC/DC céch ly céu triic Current-Fed Dual Active
Bridge (CF-DAB) la b bién ddi c6 kha nang trao dédi nang
luong theo ca hai chiéu, dugc sir dung phd bién trong cac hé
thong luu trir nang luong. Ton that chinh cua by bién dbi khi
hoat dong ¢ tan s0 cao bao gdm ton that dong cit trén van va
t6n that trén bién ap xung. Bai bao dé xuat phuong an cai thién
hiéu suét bo bién ddi dua trén co s& chuyén mach mém két
hop v&i viée sir dung cong nghé van ban dan SiC thay cho van
Si thong thuong. Bén canh do, cong nghé day Litz dugc ap
dung d¢é giam ton that trén bién ap. M6 hinh mo phong va hé

thdng thye nghiém cong sudt dén 2.5kW cho b CFDAB duogc
thyc hién dé k1em ching phuong phép dé xuét, kha ning
chuyén mach mém ciing nhu cac wu diém van SiC.

1. Introduction

Ngay nay, van dé du trir va trao ddi ning lugng dang ngay
cang dugc quan tim nham nang cao higu qua st dung ciia cac
h¢ thong ‘nang luong tai tao. Trong cdc hé thong du trlt nang
lwong, dé két ndi ac- quy & mirc dién ap thip véi duong bus
DC ¢ mic dién &p cao, cac bo bién d6i DC/DC duoc sir dung
v6i yéu cau vé hé sb khuéch dai dién ap cao va kha nang trao
d6i nang luong hai chiéu. Cac b bién d6i DC/DC dugc chia
thanh hai loai: c6 cach ly va khong céach ly. Trong do, b DC/
DC cach ly dugc uu tién st dung boi d9 tin cdy cao nho kha
ning giam duoc dong dién ro trong hé théng, do dong ro 1a
nguyén nhan gay ra nhitng hién tuong bét 1i nhu nhidu dién
tir (EMI), ton that phu va mat an toan khi 14p d3t va van hanh
[1]. Bén canh d6, dai khuéch dai dién ap cua bo bién dbi duogc
mo rong khi sir dung bién 4p cach ly.

Trong nhitng nim gan day, Dual active bridge (DAB) 1a b
bién d6i DC DC cach ly dugc sir dung phd bién nhd céc uu
diém ndi bat nhu kha nang cach ly khi hoat dong ¢ tan s cao,
dic tinh chuyén mach mém va dan nang luong hai chiéu [2]-

[5]. Céu trac mach luc b6 DAB co6 thé thay dbi linh hoat dé
tich hop cac nguon nang luong [6], [7]. BO bién d01 DAB
dugc chia thanh hai loai la ngu6n ap (VFDAB) va nguon dong
(CFDAB,). Dbi v6i cac bd VFDAB, ngudn ap dugce cap tryc
tlep cho mach lyc, do d6 dap mach dong dién vao 16n, dan dén
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kich thudc linh kién 16n, chi phi cao, giam tudi tho cua hé
thong [8]. Ngoai ra, b VFDAB can sir dung tu ndi tiép voi so
cép bién ap nham tranh hién trong bio hoa tir thong trén bién
ip [9]. . .

bé khac phyc cac van d¢ trén, nhom tac gia dé xuat mot loat
cac giai phap cong nghé nham t4i wu hidu suit bo bién doi sir
dung trong hé thong Iuu trit va trao ddi ning luong img dung
trong cac hé thong nang luong tai tao. Thu nhit, bo bién d6i
DC/DC céch ly véi cau trac CFDAB [10] dugc st dung, trong
d6 mach interleaved boost phia so cép giup giam do dap mach
dong dién, mang lai kha néng chuyén mach mém ZVS gop
phan giam t6n that chuyén mach, dic biét 1a ¢ o tan sb cao [11].

Thu hai, cong nghé van SiC mosfet va day quan Litz duogc lua
chon d& giam t6n thét trén van ban dan va bién 4p trong moi
dai tAn s6 1am viéc. Day quan Litz gan day di tro thanh mot
vat lidu tiém nang trong linh vyuc dién tr cong suét, cho phép
cudn cam va bién ap hoat dong & dong cao véi dién tro thap
[12], ton that rat nho roi trén cudn day c6 thé dat duoc ¢ tin
sO hoat dong tir hang chyc dén hang tram kHz [13]. Day litz
ciing gitp giam thiéu hiéu tng bé mat va ti thiéu ton that gay
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ra boi dong dién xoay [14], giam nhiét 3o hoat dong cua hé
thong, tir 46 don gian hoa trong viéc thiét ké tan nhiét. Cong
nghé van SiC c¢6 nhiing wu diém ndi bat so véi van Si thong
thuong: hoat dong & muc dién ap cao hon véi kha nang chiu
nhiét 16n hon, dién tré van dan nhé hon, dién tich mo céng
nho hon din dén thoi gian dong mé van nhé hon, tir d6 giam
t6n hao do dong cit van va c6 kha nang lam viéc 6 tan s6 cao
hon [15]-[17]. Nhu vay, ton thit tong thé cua van SiC duoc
giam dang ké so véi van Si thuong.

Pé kiém chimg tinh hiéu qua cua giai phap dé xuét, hé thong
thuc nghiém vé6i cong sudt 2.5kW dwogc xay dung. Cac két qua
dat dugc cho thiy hé thong dd van hanh dang véi phan tich 1y
thuyét, tit ca cac van déu c6 kha ning chuyén mach ZVS va
hi¢u suét bo bién ddi 1én dén 96.4%.

2. Nguyén ly hoat dong

2.1. CAu tricc mach lye
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Current- fed Dual active brigde

H.1

Chu trac mach lyc b) CF-DAB dugc biu dién ¢ hinh H.1,
bao gom 2 phan 1a phan interleaved boost va phan dual active
bridge. O phan interleaved boost, ning luong dau vao qua hai
cuon cam DC 1a L; va L, dugc coi nhu hai nguon dong. Cudn
cam L, két hop vai cap van Qi, Qia tao thanh mach boost thr
nhéat, cudn cam L két hop véi cap van Q», Q2. tao thanh mach
boost thir hai, hai mach boost duwoc chuyén mach I¢éch pha 180
d6 va dién ap boost V. dugc giir bai tu kep Ce.

Phan Dual active bridge gdm 2 module cau H & 2 phia so cap
va thir cap clia bién dp xung cach ly. Nang lugng c6 thé truyén
theo 2 chiéu va duoc tinh toan tir cac goc dich pha. Quy wéc
dién ap trén tu kep 1a Low-Voltage Side (LVS), con dién ap
phia dau ra duoc goi 1a High- Voltage Side (HVS). Ti s6 bién
ap dugc chon béng 1:n.

2.2. Piéu kién chuyén mach mém ZVS

Cac b6 DC/ DC thuong hoat dong tan s6 dong cét 16n, do do
t6n hao khi dong cét cac van can duge xem xét. BO bién d01
CFDAB phai dugc thiét ké sao cho cac van & ca 2 phia so cAp
va thir Cép dat duoc chuyén mach mém ZVS. Cu thé, & mdi
thoi diém mo van, can ¢ 1 dong izys da 10n xa tu ki sinh cua
van trong thoi gian deadtime lua chon.

Chon chiéu duong dong iz ciing chiéu ize.;. Bang B.1 dua ra
diéu kién chuyén mach ZVS ddi véi mdi van ciia bo bién doi.
Cac diéu kién nay s& dugc phén tich theo timg nhom van & 2
phia bién ap.

Céu triie mach lie bé bién déi CFDAB

B.1 Bang diéu kién chuyén mach ZVS
Van Diéu kién ZVS
Qia max irder — iLr > izvs
Qi iy — mMin irger > izvs
Q2a max irge2 +iLr > izvs
Q> max irge +irr < - izvs
S iLr > izvs
Sz i < - izvs
S3 ir < - izvs
S4 iLr > izvs

2.3. Piéu kién ZVS van phia so cip

244 %543 2,8
H.2  Dang dong dién phia so cdp ché dé boost

O thoi diém chuyén mach cua cic van phia so cap, dong qua
mdt trong hai cuén cam DC s€ thay do6i ché dd nap hoiac xa,
tuong tng nhan gid tri nho nhat hodc 16n nhat.
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V6i hai van nhanh trén so cip Q12 va Qaa, ZVS o the dé dang
dat duoc, va hai van nay lun chuyén mach mém néu hai van
duéi chuyén mach mém [11].

Tuy nhién diéu kién dat chuyén mach mém véi hai van duéi
phu thudc vao nhiéu yéu t6. D& dang nhan thay néu dap mach
dong dién trén cam DC cang 16n thi hai van nay cang dé dat
ZVS nhu 6 bang B.1.

Coi bién d 1a ti 1¢ dién ap phia LVS va phia HVS, bién m la ti
1¢ gitta dién cam DC va dién cam do L, Theo hinh H.3, d va
m cang nho thi phia so cap cang dé dat ZVS. Tuy nhién, phia
thir cap s& kho dat dugc ZVS hon néu d < 1. Dong thoi, d =1
cing lam giam dong dién dinh peak trén cam ro, tur d6 lam
giam ton that kh1 chuyén mach:

Lr _ peak

—Z[d»‘ gt (L d)D" ] @
Trong do ; , 14 goc truyén ning luong gitra 2 cau, D 1 hé sb

didu ché cho nhanh van duéi so cap, D' = min(D,1 D)
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H.3

Duong bién ZVS cho van Qiva Q:[11]

N}‘lu Vé.y, dé dat duoc chuyén mach mém phia so Cép, hé $6
di‘éu ché D duogc lua chon lQn hon Oﬂ.5 va ti 1€ dién ap d chon
bang 1. Ti I¢ dién cam m bang 5 d¢ d dap mach dong dién
trén cam DC du 16n.

2.4. Diéu kién ZVS van phia thit cip

Hai van S; va Sy dé dang chuyen mach ZVS v6i dang dong iz,
nhu hinh H. 2. O céc thoi diém chuyén mach cac van thir cap,
khi dién ap V. va V.4 bang 0, khong c6 trao d6i ning luong
giita hai phia cuia bién ap. Dé c6 duoc dong iy xa tu ki sinh
cho van S; va S trong trudng hop nay, goc dich pha 1 . cin
hiéu chinh.

DOng ipias can chon du 16n dé xa dién ap trén ty ki sinh vé 0
trong thoi gian deadtime, tuy nhién néu dong ipias qua l6n s&
tang ton that V1 day 1a giai doan khong truyén ning lugng. Do
do goc A | can duoc lya chon phu hop.
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H.4  Dong ivias khi chuyén mach van S1

Thoi gian deadtime chon can di 16n dé tranh hién twong tring
dn ciing nhu du thoi gian dé dong ivias Xa hét dién ap trén tu
ki sinh gitp van chuyen mach mém. Tuy nhién néu deadtime
qua 16n s& tang ton hao truyén dan ciing nhu gay hién tuong
nap nguoc cho tu ki sinh.

Theo [8], thoi gian deadtime va goc hi€u chinh dugc lya chon
nhu sau:

[ 1. 2:
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Trong d6 ¢. 1a thoi gian cong huong gitta cam ro va tu ki sinh
cua van, iz, la dong qua cam tir hoa bién ap.

2.5. Phuong phap phat xung

Tir cdc phan tich 1y thuyét vé ZVS ¢ muc 3.1, phuong phap
phat xung dugc lya chon dé thuc hién cho bo CF- DAB

I/.‘rl Q
Xung rang cua ¥, > 2a

I
I -
| Goc dich pha
| L2180 .
| > Qla
> ! y 0
Goc dich pha Vm
7 > Ap > S,
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+
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H.5 Duong bién ZVS cho van Q1va Q2

V& phia so cip, hé sb didu ché cho 2 van nhanh dudi béng
0.64, goc dich pha gitra 2 nhanh van dugc c¢6 dinh bang 180
do.

Dé tranh dién ap déu ra dao dong, h¢ sb diéu ché phia thi cip
dugc chon co dinh bang 0.5 theo phuong phap DPS. Tuy
nhién nhuoc diém 16n ciia phuong phap PPS la dong dién dinh
trén cam ro 1on. Dé khic phuc van dé trén, phuong phap
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DPDPS dugc sir dung bang cach thém goéc dich pha giira 2
van phia thir cdp S; va S [8].

Hinh H. 6 biéu dién thtr tw chuyén mach cc van va dang dién
ap, dong dién trong 1 chu ki chuyén mach véi ché do hoat
dong dugc lya chon.

A
QI Qla Ql wl
Q?.a Qg Q'_wu Q2 wl
3 3 3 S,
5 54 82 wl
& <+ 27( —I)p)->
wl
v
ab ;
..(Dh.;_
i &, Eofedr(l-I})i Ao
v i
cd
2 iai doan

o > fudn Hoar T

Giai doan triu it ol
> ing luong; <
2
44000808, 00,
H.6 D6 thi dic tinh hé thong

Quy uéc; ,lagoéc truyén ning lugng gitra 2 cau. Khi g 0
, néng lwong tmyén tr LVS sang HVS, bo bién ddi hoat giéng
& ché do boost. Ngugc lai, voi ¢ ;< 0 , ndng luong truyén tur
HVS sang LVS va bo bién doi hoat dong & ché do buck. D9
16n cong suat truyén qua bd bien do6i dugc tinh todn bang:

7?2 ;
P= Td'wg(%l}r *2—E) (3)

W

3. Mo phéng chuyén mach
3.1. Chuyén mach mém trén cic van

bé kiém tra kha nang chuyén mach mém cua cac van bén so
cap va thur cap, mo6 phong trén phan mém LTspice dugc tien

hanh. B6 CFDAB chay vong hé v6i tai dau ra thudn tré cong
sut 2500W & ché do boost. Cac thong sé mé phong duge cho
boi bang B.2

B.2 Thong sb md phong bo CFDAB

Théng s Ki hiéu | Gia tri

Cong suét dinh P 2500W

bién ap vao Vin 144 VDC

Dién ap ddura Vout 400 VDC

Tu loc dau vao Cin 220uF

Cudn cam DC L, L 220uH

Pién cam rd tong so cap L. 34uH

Dién cam tir hoa so cap Lm ImH

Ti s6 bién ap n 1:1

Tan sb dong cat fs 50kHz

Tu kep Ce 50uF

Tai thuan tré R 64Q
Pién 4p md van Vs 15V

Van | Rising time tr 100ns

SiC Falling time te 70 ns
Deadtime ta 400ns

Két qua md phoéng & ché d9 boost cong sudt 2500W cho thy
tat ca cac van phia so cap déu chuyén mach mém khi chon gia
tri dién cam DC bang 220uH (m =5) Céc van phia thtr cap dat
ZVS véi géc hiéu chinh A & °2.5 .0 ché d6 buck, twong tu
cac van ciing dat dugc ZVS.

3.2. So sanh van SiC va van Si

Mo phéng kiém chimg uu diém cia van SiC MOSFET trén
phin mém LTspice duoc tién hanh véi van SiC
C3MO0065090D va van Si SPA11N60C3 véi thong sé & bang
B.3. Tén s dong cit duge chon bang 50kHz

Vds_Qu, Vgs_Q;,*10 Vds_Q,, Vgs_Q,,*10 Vds_S; Vgs_S:*10 Vds_S, Vgs_S,*10
400V T . LVS 400V - VS oV~ ZVS 400v- S UPTALL
250V 250V 250V 250V
'S mume— { +
100v-{ 100V i 100V 100v-{ { fl
|V A— — LiFi -
10.0695ms 10.0710ms 10.0726ms 10.0740ms_ 10.1563ms 10.1584ms 10.1605ms 10.1626ms 10.0054ms 10.0072ms 10.0033ms 10.0114ms 101%65ms  10.1585ms  10.1605ms  10.1625ms
a)VanQy, ¢) Van Qu, e)Vans, g)Vans,
Vds_Q, Vgs_0;*10 Vds_Q, Vgs_Q,*10 Vds_S; Vgs_S3*10 Vds_S, Vgs_S:*10
400v-| -, .IVS 400V — VS 400v-{ L IVS 400V 1 . 2Vs
250V 250v-1 250v- 250V-| H 1
i 'S EE——
100V ] ' i 100v- 100V 100V \ J |
100392ms 10.0410ms 10.0428ms 10.0446ms  10.0080ms 10.0052ms 10.0104ms 10.0116ms TAT6ms 7A792ms  7A816ms 7.1840ms 6927Ims 69300ms 63327ms  69354ms

b) Van Q; d)VanQ,

H.7

f)Vans; h)Vans,

MG phong chuyén mach mém cho by CFDAB ché dg boost
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B.3 Théng s van SiC va van Si

Théng 6 SiC Si
C3MO0065090D | SPA1IN60C3

Dién tich Q. | 30.4nC 45nC

Rys 65m Q 340m Q

Vs_max 900V 650V

Vs on 15V 15V

Tré gate Ron | 10Q 10Q

Trd gate Rosr | 5Q 5Q

Ef“yn ki sinh | 5onp 100nH

Theo hinh H. 8, do dién tich m& céng gate Qg cua van SiC nho

hon van Si, nén véi cing dién ap md cong Ve on va dién tro

dong/mé cuc G, thoi gian dong va mé cuc gate van SiC nhanh

hon van Si. Vi vay, tén that ning lwong trong thoi gian van

khong dan ciia van SiC s& nho hon so véi van Si thong thuong.
16V V(gs_sic) V(gs_si)

13V
10V

V(ds_sic) V(ds_si)
Vide_siel vess  wss) ]

180V o ol N !
1 450V \
v fe—— |l
360V u ™ - . h_
1 % /
240V =] & ;

| Al SU0s TS  SLAls
120V [P

P

600V

v L B T T T T 1
A0ps Mps 42us 43ps 4dps 45us 46ps 47ps 48us 49us S0ps SMps S2ys

H.8 Ddc tinh chuyén mach van SiC va van S
-~ —

Bén canh d6, dién 4p mo phong V7, khi dan ctia van Si 16n hon
nhiéu so v&i van SiC do dién trd dan Ry cua van Si 16n gip
khoang 4 1in van SiC. Diéu nay din dén ton hao truyén dan
160 hon trén van Si.

Voi gia thiét ton tai cung mot gia tri cam do ki sinh trén cuc
D khi thiét ké mach driver, két qua mé phong cho thiy gai
dién ap V4 khi khoa van Si 1én hon so véi van SiC. Nguyén
nhén do tu ki sinh gitta cwc D va S cta van Si 16n hon, tu Cy,
cong huong véi cam ki sinh gia thiét, gay ra gai va dao dong
dién &p Vds cua van Si 16n hon so véi van SiC.

Hiéu suat bo CFDAB SiC
1 =g G
0.99
& 0.98
a
5 0.97
@
T 096 \_ﬁ
0.95
0.94
1043 1781 2561 3062
Cong suat (W)
H.9  So sdnh hiéu sudt mé phong van SiC va van Si

Hiéu suat bo bién ddi CFDAB duoc so sanh giita 2 loai van
v6i kich ban mé phong: ¢b dinh dién 4p déu vao va thay doi
dai cong suét ra tai tir IkW dén 3kW. Theo d6, hiéu suat mo
phong bo CFDAB khi st dung van SiC MOSFET cao hon so
v6i van Si thong thuong, véi hiéu sudt cao nhét toi xap xi
99%.

Oscilloscope do dong

Mach chinh luu dién

(Oscilloscope do dién ap|
cac van béan din

ap xoay chiéu 50hz

= : - Ngudn
Pdng hd do Podng hd do Mach do ludng diéu 24V
A o 4 a2 e Mach luc
dién ap dau ra Jj\dién dp dau vaoJ\ L= khién e —

.10 Hé thong th

Tai thuan tr&

wc nghiém bé CFDAB
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4. H¢ thong thuc nghiém

Dé kiém tra co s¢ 1y thuyét chuyén mach mém ciing nhu
nguyén 1y hoat dong ctia bo bién ddi, hé thdng thuc nghiém
dugc xdy dung cho bo CFDAB véi thong s6 thuc nghiém cho
boi bang B.4. Hé thong hoat dong vong hd & ché do boost va
buck voi dai cong sudt thay doi, cong suat dinh dat 2500W,
dién 4p dau ra 400V. Géc truyén ning lugng ; , dugc tinh
toan tir phuong trinh (3) g véi mdi dai cong suat va lya chon
goc hiéu chinhA ¢ ° 10 , thoi gian deadtime cho van bang
400ns véi van SiC va 600ns v6i van Si dé du thoi gian xa tu
giup van dat ZVS.

260ns <™

B.4 Thong sb thuc nghiém by CFDAB

Phan tir Thong sd

Mosfet 2 cau | C3M0065090D, 900V, 36A,
Ql:QZa, Sl' S4 Rds on= 65mQ _

Bién ap xung | Ldi ferrite EES5, ti 1€ bién ap 1: 1,
T Phia so cp: s6 vong day N = 29,

dién cam }1‘1 hoa L, =1 mH, dién
camro bien ap Ly =13 pH

Cam phu L, Lai ferrit EC42,15 vong, L = 21
uH

Camro L, L=Li¢+Ls=34puH

Pién cam DC | 220 puH, 15A

Tu kep Ce Ty film 50 uF, 920VDC

Tu ddu vao Cix | 220 pF, 400V

Van SiC Mosfet C3M0065090D dugc dung cho 2 nhanh van
phia so cAp va thir cap bién ap. Bén canh d6, hiéu suat bo bién
dbi cling dugc so sanh giita van SiC va van Si SPW47N60C3.
Dbi véi bo CFDAB, dién camro tong phia so cép L, dugc coi
nhu phan tir truyén ning lwong giita 2 phia bién 4p [8]. Tuy
nhién, néu chon gia tri cam ro cua bién 4p bang cam 1o L, thi
t6n hao trén bién 4p s& rat 1én. Do d6, cam ro bién ap chinh L,
s& duogc thiét ké nho nht c6 thé, phan con lai s& duge bu bai
cudn cadm ro phu Ls. Tén hao trén cam rd phu chu yéu 1a ton
hao trén day dan, nén khong dang ké vi gia tri dién tro trén
day dan rat nho. Pong thoi, day Litz dung dé quan blen ap
chinh va cam ro phu nhim giam nang cao hiéu suat. Do tin so
dong cét cho bo bién dbi 1a 50kHz, duong kinh day Litz duoc
Iva chon béng 0.1mm.
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H.13 Chuyén mach mém cho bé CFDAB thuc nghiém ¢ ché dé boost cong sudt 2500W

Ca 8 van ban dan déu dat chuyén mach mém & cong suat
2500W nhu hinh H. 13. C4c van cang dé dat ZVS thi dong xa
tu ki sinh izys 16n, dn dén thoi gian dién ap vé 0 trude khi co
tin hiéu mé van s€ cang 16n.

Ung v6i cong sudt 2500W, dién ap dau ra dat 400VDC khi
dién ap diu vao & 140V, nho hon 144V. Sai l1éch nay do
deadtime anh huéng dén duty D. Dang dién 4p phia so cip
bién ap tai D = 0.64 nhu hinh H.15. v&i dién ap khi khoa bang
400V. O ché @6 boost, dong qua cam DC i4; nhan gia tri
duong, ning lwong truyén tir LVS sang HVS.

Ngoai ra co thé thdy trong ché do boost, ddi vi cac van dé
dang dat ZVS hon ( 2 van Q. va Q2 phia so cdp va 2 van S,
va S, phia thi cip) dong xa tu ki sinh cho céc van nay 16n hon
dan dén thoi gian dé dién 4p trén van vé 0 trude thoi diém mo
van sém hon nhiéu so véi cac van kho dat ZVS. Tuy nhién,
dang xung GS & cic van nay s& xuit hién gai dién ap am bai
hiéu img miller nhung van & mirc cho phép. Khi nang cao dai
cong suét va dién ap cho bo bién dbi, can dic biét luu y thiét
ké driver dé giam thiéu cac gai dién 4p nay trong ngudng an
toan cda van.
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H.16 Dién dp ra tdi ché dg boost
Khi mach hoat dong ché d6 buck, dong irs; am va dong iz,
dbi XUng nguoc so voi 6 ché d6 boost, nang lwong truyen tur
HVS vé LVS. Dong dién do dugc khi thyc nghiém giong voi
Iy thuyét vé ca dang va do 16n. Hai van kho dat ZVS 1a Q> va
S; duge kiém tra & ché do nay.
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H. 18 Chuyén mach mém trén van Q: ché dj buck
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H. 19 Chuyén mach mém trén van S1 ché dp buck
Hiéu suit bd bién doi duge do & ca 2 chiéu boost va buck,
ddng thoi co sy so sanh gitra van SiC va van Si. Hiéu suit cao
nhit dat duoc x4p xi 96.4%, hiéu sudt cia bd cao hon khi st
dung van SiC.

==huck_SiC
boost_SiC
0.98 “+buck_Si
“boost_Si

022 Hiéu suat bd CF- DAB

0.97

0.9 \-—\

0.95

Hiéu suat

0.93
0.92
091

0.9

-2455 -1667 -1235 -425 0 516 1081 1683 2176 2317
Cong sudt (W)

H.20 Hiéu sudt thuc nghiém bg CFDAB
5. Kétluan

Bai bao da dé xudt mot sb giai phap k¥ thuat nham néng
cao hiéu suét ciia by bién d6i DC/DC cach ly str dung trong
hé thdng ning lwong tai tao. Bing cach lya chon cau triic
CFDAB vé6i kha niang chuyén mach mém ZVS ciing nhu ap
dung cac cong nghé mdéi nhu van SiC va day quan Litz, hiéu
suét ctia b bién d6i di duoc cai thién dang ké. Céc giai phap
d& xuat dugc to chire thuc hi¢n mot cach bai ban va c6 hé
thong, tir phan tich 1y thuyét, mé phong v6i phan mém
LTSpice cho dén kiém chimg bang thuc nghiém véi hé thong
¢6 cong suat 2.5kW. Cac két qua thyc nghiém cho thiy hé
thdng dat dugc day du cac tinh nang k¥ thuat mong mudn nhur
chuyén mach mém ZVS theo ca hai chiéu cong suat (twong
ung voi ché do boost va buck), hiéu suét bo bién ddi thuc té
dat dugc t61 96.4%, cai thién dang ké so voi cong ngh¢ van Si
thudng.

Nhom téc gia xin dwgc giri 10i cam on chén thanh dén Dé
tai cp Khoa hoc cap Nha nuée mi sé KC.05.22/16-20 di tao
diéu kién cho chung t6i thyc hién bai viét nay
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