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PDM Control Method

CHEN Jianjun'?, L1 Lei"*, ZHAO Hongwei"*, LIU Kaili"*, ZHAO Li"*
(1 .The 55th Research Institute of China Electronics Technology Group Corporation ,Nanjing 210016,
CHN;
2. National Flat Panel Display Engineering Technology Research Center,Nanjing 210016, CHN)

Abstract: A LED backlighting dimming method based on PDM algorithm was proposed in order
to solve the defect of PWM dimming method in application. The frequency domain simulation analysis
of waveforms showed that the harmonic frequency of PDM method moved to higher region than
PWM method, avoiding the test frequency band (25 Hz~10 kHz) of CE101 so that it was easier to
pass the EMC CE101 test with PDM method. As a result, compared with PWM method, the current
waveforms were relatively gentle and the load characteristics were obviously improved by using PDM
method. In summary, PDM method has advantages in electromagnetic environment and load sensitive

applications.

Key words: Pulse Width Modulation (PWM) ; Pulse Density Modulation (PDM) ; LED back-
lighting; dimming

W #s HH#:2019-10-19

EE BN WRAEZE(1966—) , 5B FF5E 51 G T, 4 0 DA 870 8 7S ol B 15 AR 9 1 5T
25 F(1988—), 55, LRI, % AR A b s i B HOR I AF 5T 5 (E-mail: lileifuning@126.com )
LT (1986—) , 55, TREUM , 522 A 514 S Hl B H R B AP 5%



58 e 2!

£id 7N o540 %

i =

B & LED 7 b B 4 8795 (19 A W 24, LED 1)
PERE L AE N W 4 T, 43 LED 73z i H T 5 0 5%
b B A BE T O L F A BT P A KR s A TR
LED # 6 LUH A R m REFE /DN W] SE Tt L7
FH R A 75 i 1 a6 B0 O 55 00 5 7E R H FnE
SR B8 2 Y Y. LED &5
SRR BN R FI LED ¥t K2 R HH
i Ak 2 i 7 =

LED 6 /9 8 5% J5 =X 32 A 9 Fl < A5 4003 52
BT IR S o BRI S R A AR JE i LED 1Y HL IR
Wi (K S B R 5 D) R o BADLIR R F B R B R 3 5
AVEAE B LR T4 (EMD SR SR 23 i LED &
T & A= 28 Ak, H S R RS BN B T
AR BT R SR I O L B R 5 T LED H 3 Y
3 T LA, DT 28 5O 5 BE . PWM(Pulse Width
Modulation) ¥ & 75 =X B 8 il 45 2 [& 22 , 8 o 0 22
PWM U JE 19 5 25 Ho Se 852 B . HBe Lt 2
T AR AR RS B R A A TR IR S [ A 2 ik b
16 A E R 3R LA HROR A E, whi
i 7 Tk wfr iy T AR A0SR S A A (] 2 4 BRI A i o )
NP BEAAM ] o HAR A2 A 23 U LED 3K 5l g
B TE i AR 257 LED IR 287 [ 5E 19 H Ui 1 3 W
AR 2 7= A B R

K F PWM 1 52 £ AR, w] Lk B0 s 19 98 D6 oRS
B RE o 5 R R IR T, S S 0 I DG e 2
724 EMI Ja) B . 6 CE101 &9 I 3% 49 Bt 25 Hz~10
kHz i [l P4, VA 07 5 4 A LR T i 1% 2 R 5
AR o il DT vk 2 — 2 B i R R AR & 20 kHz DU
I E R R T 2 g | R L A A AR S R R
b, 25 {1 5K B Jok w08 i s 10 ) 77 AR W A2 646 I 0]
SERG B, OF B2 5% e i 52 L Cif AL 28 5 F i 1)
Je— R I S AR T 250: 1) . i T LED 9 JF
AR AR AR A T B RE 2 98 19 ik b i [a]
(29 4 ps) LAARIE LED BB % 38 3 338 , 25 50 40 19 0%
PWM 4 3 2 55 2 20 kHz L1 _E, B4 J& 31 25 4 50
s, W dg /N 58 BE 0 5 38 I ) O 50 p1s/250=0.2 ps<<
4 ps, TIEDRIE LED 3843 S . 8 T i e PWM i
SEAFAE B TA) B, SCEE BT T — Bk e BE R
(PDM : Pulse Density Modulation ) & 4% ¥ il £ & .

1 Fob 5 B

Jok w25 R 8] ] 2 A R — Bl 6l R K0 A0 1

FORBBE S5 M H 97X . £ PDM 55, B4
5 5 AR R (EL 1 R K b o R DX 3R O RN
PWM U J& PDM i 6 8 i 58 [ 7 (19 — FhRE 6 . XF
— M 3 bit ALK B BAE S 5, — A58 B 14 34
il Ji1 19 Ry 8 A~ s i J 0 AR 48 B S i A TRIE, —
A B e S SO A Y Tk e 2 14 50 43 AT A R A R R
. PDM I PWM U E M Lb B an & 1 firos , ol DL
%P EE I 10026 F10Y 19 ik of B P55, PWM
A PDM 15 5 09 far b S5 A AH [A) o i A8 O i X3
PDM % JE 4 0 1 1 A4 H10 4 58 4t ¢

ax—J U Uy yUyL
lwm_fj ]
§{PDM _ I [ 1
) pn— |
e = = |
qu_r___j____J____j
sleom ] L LI LT LI LT 1L

L

Q{PWM_|
8lpDm L L L

B 1 PDM A PWM J7 i i ik b i 2 % 1o
Fig.1 Comparison of pulse waveforms under PDM and

PWM method

2 PDM & % £

B2y N B PDM i il 52 A 32 58 4E &1 4 &) 2 Jir
N HE N

a) B¢ 1A~ Bk o 50 R © i BB 5 CLK 36 A N
Pt P AT EUE C(IN—1..0);

b) Kk A IIN—1..0)5 C(0..N—1) %8, 24 C(0..
N—1)VNF 4 F IN—1..0)0f %y th K &, 75 00 o
R[S

C(0.N-1)

CLK | 2"t C(N-1..0)
AR

< |PDM
b

I(N-1..0)

K2 PDM i il 5 A& A
Fig.2 Logic block diagram of PDM modulation method

H T LED 9K 8l &% 77 76 25 22 A B8 FIAE 3R 5007
P55 55 LED HUSE 22 8] 77 76 18 52 < i Ji s i) 7, 4n
3 7s o

X ECF I SEAE S M S L B LED 3K 3l &8 #8 A R
JE B0 N B A) 2, A RO PR SEAE 5 ARG, 2 LED



%1 MRt 2,45 . 257 PDM Y LED 6 50 B AR B9 59

— PWM J7 3 78— A J& 38 9 2 — A~ 78 Bk oh

L ; L Az B 5E i PDM 7 2% B &9 P9 A () ik o 8

__J_yf_____T\___ B A K s O B T £ 7 A RS R 2
T e P 4 S 9 K 3 X 0 o A R

P 3 TR o v S T (1]

Fig.3 Response time of dimming circuit
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Fig.4 Input and output curves of the two modulation meth-
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Fig.5 Logic block diagram with control precision adjustment
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