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Boost DC/DC Converters with Low Power Consumption

LI Xuemin, LIAO Wuxian, REN Yuhan
( School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : An analysis has been made of the operating principle of Boost and synchronous rectifier switch power
supply circuit, and a design has been proposed for the main parameters and control circuit of Boost circuit, followed by the
test of a low-power-consumption DC/DC Boost converter prototype based on LM5121, with 48 V its output voltage and 100
W its output power. Testing results substantiate the stable output voltage of the prototype, with an overall efficiency as

high as 88%, thus proving it to be an economical and applicable switching power supply with low power consumption.
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Fig. 1 Diagram of Boost converter circuit
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Fig. 2 Diagram of the Boost synchronous rectifier converter
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Fig. 3 Oscillogram of the principles governing

the steady main circuit under CCM mode

K3, g, g RIFKRAE Q M Q, MMM IKE =,
L R L RIS, 1, . 1o RIFRE Q M Q, 1
HifEs, U @i, 7, 2FIRE Q,
E—A N R S e, T, R ETFRE Q, TE—14
JAN BRI, TR T, 5T, 28, B t~t,0

1, ZHI, BOHUR L SR figae, JFRE Q,, Q, N

to~t, N—NJEW T INETF B T, TR
B Q, i, JFRE Q, Mk, AR U, AUEN IR
L fife (Shilig ). HUBH AL 1, FIJF R Q, ML
i I AR . SUBAE B B4 C 42
ft, RERARER, flbk o, MBS, ik
Ll i fH .

1~ t, R T N B IR ] T, JFOG
B Q Mul, T Q, T, HURHIMATI I Q, 4k
Tio BAIR U, AP IR L S E] kR ke A
[ T4 8 I L2 C R — A1 BT 161 2R B R o
HUEP YL 1 AR Q) UM £y #ELEEAEIN

3 IRBhEBEE

3.1 E=EIRA LM5121 B

Z JEARIIAE Boost & DC/DC A8 g 4546 Ak
A8, ASCER T 3R THER S R LMS5 121 16
HL BRI O 2% . LM5121 & TI A w3 —dt
XA . R YR T R A g A [ 2 T s 4 il
W, HIF SR AL E | MHz. @i 2 4N
FHIY N i# 16 MOSFET MIHRAKSli#5- 5 F 3 W A8 X il 15
e S BRI 4R ] . FH P 3 ] 3k AR O AR s



CiRE i O

X 1FE Boost %l DC/DC 75 He ¢

29

A CIa T T, A S R A T AR,

LMS5121 s/ AHLE R 3.0 V (JashEt 4.5 V),
I KEARIER 65 V, Mt ERE 100 vV, HF%
N 12, 24, 48 V HURSERMBIR RS, FlUm<E:

MBI, SREmEI R, pm it REE . %
SRR ERZE A AN 4 TR . 51 1~20 B2 SCEEIL
SCHR[14], BP At R BRI IR AL, A NFHRA
e, AR B R b DL/ ABH

I I
| - L
X csp CSN DG DS
10 HAEB VN DG Charge Pump b L
25 uA ¢ VIN
STANDBY L)
!
— |
L] 11V - > E 3
. M
UVLO CS & VIN vee vee |
AMP Inrush C t Regul L
0.4 V/0.3 VI nrush Current _| egulator
SHUTDOWN Limiter —
—
SLOPE +p- BST Charge Pump
SLOPE ~ 1.6 V/0.11 V-
L Generator /IM 6% 10° ¢/ e v Circuit Breaker — L&)—»I—q—[j
Vaom= : SLOPEL Comparator BST
1<SLOPE XI.S‘\
12V Voiores
COMP _
1 .+| |= +Tl ) HO
| | 750 mV Level Shift
FB ZCD threshoid | Diode Emulation
ERR =
—1t C/L
Comparator T vee
12V +
. LO
]_[@_T Adaptive )
l: PWM CLK s Q PWM Timer
SS 10 pA Comparator =
12V Ship Cycle R Q
Comparator
700kQ 20 mV . 40 (____\3OHA
MODE +]1- LM5121 Restart 10pA
; | | Timer 4
L
12V i CLK ]
100kQ[ Diode Clock Generator/ (1Y RES
Emulation SYNC Detector ® s
= Diode
Emulation SYNCIN/RT AGND PGND -
Comparator i — =
- LI Ll

B4 LM5121 BIANEREHE
Fig. 4 Diagram of the internal structure of LM5121

3.2 IRBVEEKIEIT

LM5121 /8 DC/DC A8 # g BN L B A0, il
T PWM 15 5 04 ok i S i B i i e, 51
[ 16 LO F15 | 19 HO %t PWM 3R 3)1{5 5. DC/DC

L1

AR B4 3 L B LS R B SN FEL ps IL 5, %
FL O A A B B L B AR L B L AR
N G N N R Y S R N e Ry U
SCHR[14].

J
INPUT Rool Q1 o
Y l l OUTPUT
. fag g ke
o [ o (=] — — -
al @ PZog © S|c|o|o
4¢ 9 q
* c4 Co ) =
o LM5121 Y = H R7-3 R7-4
DS BSTE
9
— 1 ¢ HOITS I q
L 4cse Vee >
/ S0 191
S SYNCINRY1ODE 13
| AGND S OPE 1
FB comp L
3 e
S o
© -4

Es5 mREEEE

Fig.5 Schematic diagram of the circuit
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Table I The designed parameter table
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Fig. 6 A physical map of Boost synchronous

rectifier converter
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