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Z-source Resonant Single-switch Two-channel LED Driver
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Abstract: A novel two-channel light emitting diode (LED) driver is proposed, and its operating principle and
characteristics are analyzed in detail. This driver uses a novel Z-source resonant network and an active switch which has the
same ground properties as the power supply, and the current balance is automatically realized by balancing capacitors, so its
current control is simple. At the same time, owing to the use of Z-source resonant network to transfer energy, the proposed

driver has advantages such as soft switching, high efficiency, small volume and low voltage stress. To verify the effectiveness

of this driver, a 80 W prototype was built and tested.

Keywords: Light emitting diode (LED) driver; Z-source resonant network; capacitive charge balance

SR, E;“ﬁj&ﬁ& LED(light emitting
diode)li FHAATK . BCRm . WEERLL . KBUNE
Frof, VAR R BIRGHEND, LED —fBCRHME
i, mEARE R, AR RTIR A, LED
HORMHRIFBGRB M 7. T LED S8 R

Wim EHA: 2022-03-22; €[ HHA: 2022-04-27, 2022-05-06;
FABM: 2022-05-24; MEHEZBH: 2022-08-01

EEIW A : 2020 4F#1I04 FAAHHA T ¥ B9 H (2020BBB
084)

This work is supported by Key Research and Development
Program in Hubei Province in 2020 under the grant 2020BB
B084

TR R BOAR R Bs b, 458 LED 22 |H]
B AN 25 2 5 e, s LED &4k, £
BEECHBEE . R T SRS SR A G Y

L& st“ ﬁl Wt 2l LED Siiir & A
AE L

HAT LED Zad sk i s AR E2Ea Loy
AIERATCIRI R AW AR AT
TR 2 B, L 2R HA S o TR
IR . A R R TR AT IR S A%
SCRE LRI . SATRBIRBORALE, JCIRIR
AREFHE AR A R Pl g 2 ARV A



206 H, b

% iR B2 %

FERRIPLE, PR AF A T H 25 i far AT L 1
Z 18 LED 3Rshas ok F i &5,

SCHR[6-714 T T FL A A BRI 220 V
TR . B Y ZAEiE LED SKahas; SCHRIS)
T 1 FEERR R AIXGETE LED SRshE, XIKsh
A 2 M IRTTSCE, BARH 1 NS T
ZHL R Il ZVS(zero voltage switching), {HIE7 2
SR IR B8R 5l 5 SCHR[O1E T 1 FhANTT 228 255K 3h
AR ES BUOOGIEE LED K Bhae, HJE i sa 4k
FERAFME s SCHR[1013H T 1 AR ADSGETE LED
Wi, (HiEh 7 OHIERESE LED fth S B
JRHLIESE, TR R S B R, RESSAFTE
RORBIIE, o1 R RE & 3

SCHR[TE e T Z IR AR g i 2544, R
MURREY Z PRI E, SR AL SRS d T R 43 A
T2 ICIR 28 AR, 7ESCRR[111Z2 )5, Z R
LEHME Z VR T2 N . SCER[12]0F58 T Z
PRI 8 AER AR R IR, SCHER[13-151WF5E T 2
T 0 4 FIfE Z U5 X 45 7F DC-DC A8 425 B i FH
{HRKT Z WML FE Z JR N4 N FHZE LED 3R 5
HRIFST A o SCHR[ 1618 VORI Z T8 2% W 7E
XUEIE LED $Xshash, FIFHHE Z BRZEH 1 A
U CSEEE 2 Ef LED FLURAFAT . (% e S
SIS by I VSIS SV A T ey G . AN N
LRRIERE e S 2SS C RN AN VAl = o N =
IR, EEXT IR m) 8, ASCHIE T 1R Z IR
RIBIFSCNGIETE LED YR85 .

1 TIRRESH

Kl 14 Z 5 DC-DC #2858 Z IR N %
M FAE5E Z IR 2R €. C, L AT R
HUR L. L, 3 B S 3PPl . A SCHEfG S5
Z JEES EHFATHER, ST Z BRI OERL
WiA LED 3Kzhes, WK 2 iR, % LED 4Kshesh
AR L | JFRAE S, MR Z PRI R M 48 4l
A 1 AIEIOE, ISR I,
I TE R SRR 25 R AT 5238 MOSFET R AKX 5l

e, AT B . OFTAHOCE
TR RS . FEBER AR Ok
WA C,. C, IR, MRV, FV, o, AT
MM TEEE; OFHFEE . C, LR RSEE
/I, DU F A P A LV, RV TR E
FEMH; WMARE L, IR TR L, L, , BIA
HUJER L AF I TAEAE L IIESEAR S CCM(continuous
current mode) I, IFIRALER L. L, T TAEAEH
MW EE# 2 DCM(discontinuous current mode) T~ ,
PRI L. L, R A8/)N, v F s AT DAL 220 5
G A A BN, TR BE AR, IR A 2 (E A
%, Blc=C, L=L, C,=C,; QJFKHRIL [,
FERTIR T, , WERICRI £, SIREI T, JF
XS, TS A A Do HILiZ LED SRBIZRAFAE 3
AR, BRSO REENE 3 R, RSt
LED IKgfi#si1) EEPICANE 4 Fr.

El 1 Zi5 DC-DC THkZhaitEs 2 IR %
Fig. 1 Traditional Z-source network in Z-source
DC-DC converter

B2 7 iRiEREBFFXNEE LED HKEh3E
Fig. 2 Z-source resonant single-switch two-channel
LED driver

FEZS 11,8, 1: Q0 3, JFKS, S, L,

fikfie, 1, Ltk ETh, SFEFRA G C R .
THAE D, D, RZIEM BT, LS C A
Wilkk, L, 5 C, KA sRIEIR, HESEIRHEEE



52 1)

SRAS, S5 Z PEIRIATESCOGEE LED WRhas 207

W, I, B/NE O, HEARZ 2.

RS 2[ 1,1, ]: WL 3(O)T7R, TG S, kST,
L, AREEGERE, 1, dRZiZE BT, LED 53kl
HOR RS R AR, EEFFES, Wi, [ g%
D, D, K3Z AR R W, JE AR 3,

B 3[4,,6,]: WA 3(c)FR, FXS Wi,
TS DORZIE R R SE, 1, AT, HU
L, BEjiltRgE:, WA C. C, 5, LED f7#sriilh
HOR PSR AU, EEIFES, T, T —
AJEI

VD,_/\D‘
4+

(c) BiZS3[t,, 4,]
E3 RIS REESMNENBIE

Fig. 3 Equivalent circuits of proposed driver in

different modes

L=, .
. t

[I)‘ T [/'n\
’[/,| t

1=, m

B4 WHJ[EZREF
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