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Design of a logic circuit in LED driver to improveyvisual refresh rate

Gao Limin ,'Wang Weidafi®

(School of Information and Communication , Guilin® University of¢ Wleetronic Pechnologyy, Guilin 541004 , China )

Abstract: In order to improve thecLED display visual refresh watéy/the paper designs a logic circuit in LED driver to control

LED lighting time. It uses m-—serial to design a novel 63 counter,“amd on this basig| it obtains 4 different kinds of counting mode.

Through scrambled PWM, one image data lighting time is diSpcwsed into several marrow lighting periods. The maximum refresh rate

can be increased 64 times. Simulation results in MAX+PlusNI “Verifies the feasibility of this design.

Key words: LED display; refresh mate; Tlogic cigcuit}y “scrambled WM

, LED
LED
[
1
1 o PWM
,LED | 1
3 0 GCLK , GCLK
,LED
PWM PWM
(MSB) (LSB) )
MSB , MSB

121 Dispersed
PWM I}1), MSB )
, LSB , MSB
LSB  PWM o r ., 6 bit
MSB, 6 bit LSB . 0 , MSB 64
PWM (2°-1)x2°42° GCLK,
PWM , 64
MSB LSB
63 GCLK 64 GCLK
Y i T minls
64 6bit MSB PWM N
52 GCLK
N i o miml
16 6 bit MSB PWM )
1 008 GCLK
——
3 i I s n
o 4 6bit MSB PWM N
4096 GCLK
; |

1 12bit PWM (

1

www .ChinaAET.com

PWM )

19



Hardware Technique

www .ChinaAET.com

nb0 nbl nb2 nb3 nb4 nb5 nb6 nb7 nb8 nbh9 nb10 nbll
n0 nl n2 n3 n4 nS n6 n7 n8 n9 nl nl
e} & fo & & & & & & & & o)
PRN PRN PRN PRN [FRJ\b PRN PRN PRN PRN PRN PRN PRN
gclock D Q b Q D Q D Q D Q D Q b Q D Q D Q D Q D Q
CLRN CLRN CLRN| CLRN CLRN CLRN CLRN CLRN CLRN CLRN CLRN CLRN|
porup | i i i i i i i i i [ i
2 12 bit
, b5
o 4 b b4
64 16 4 1 b3 ) P?{N X XX
X ' ’ b2 O— D Q
o l)l é’l'l(N‘](
2 b0 | CLRN
2.1 “potaup 3,
12 bit 2 . , %
gelock , por_up , D ’
- CLRN s por_up ‘A)63 J
0 12 bit n[11..0]=111111 1111115 por_up <bs BPRRE [0 QN Cout-
~>B Sum Ny cbS ~_ 5
1 ,n[11..0] 1 . . i >0
12 bit Y por.up T
6 bit n [11..6]=111111 ,con=1, 4032 =4 ch4 D"T{’féi‘ 5 A\ Coht
095 64 GCLK , LSB r—B Sum ch4 c4
4 032  GCLK,con=0, MSB LLRN A
)
63 1 , LSB & M Pr’
CDhJ . A8 ~ v
64 GCLK, 12 bit D 7}{)7[/ S :Uul
Y—1b Sumy j CbiD Qﬁ
6 bit H[S..O]D MSB GLRN Cin
63  GCIK, 63 /1 4L
bit m 2"~ 1 : e PR oL A Cou
63 m t——B  Sum) W
CLRN Cin
s m Y
[4] . fal
K "]LDPR%—DO A Cout
s +——B  Sum| ] cbl D cl
62 63 CLRN Cin
Fa) =x+2+1 m ) 1 J{g %
3 o por_upb . por-up ( L'M)—DPR%—DO A Cout
BHY clru con T %B. Sum cb0p>oc0
1 ) CLRN Cin
, 1 ’ m v XX
, ,m b[5..0]=000001 . 5 63
m 1.2.5.10.21 - .48 32 0. XX 0 , ¢[5..0]=000000 ; XX
b0 1 ,e[5..0] 1 s 62,
PRN ﬁ PRNTb2 [PRN b3 [ PR b4 [PRNbS| Pﬁ]\bj 63 GCLK. PWM ’
gelock D D Qb Qb QD QP con ,e[5..0] ,
o unh CE}RN (CLLRRN (CL?RN (CL{%{N (CL%BN (CLRN m ° 3 > M
e e ] , b[5..0]=000001
3 6bit m ,  b[5..0]=000000 63 o
4 o b5 .b4 .b3 . b2, 4 ,D
bl .bO0 7, b[5..0]=000000 XX 0, s con xx=0,¢[5..0] o
63 , D «“ ” m , 64
- GCLK XX . , con 1
20

www .ChinaAET.com



Hardware Technique

www .ChinaAET.com

,e[5..0] O 63, 64 GCLK con 0 conb3=0, ent[11..6]=nb[11..6], 12 bit
,e [5..0] 0 62, 63 GCLK . 6 bit, PWM , o
PWM 64x63 GCLK+1x64 GCLK=4 096 GCLK, 2.3
y m 63 GCLK s X , s
b 9 6 o
clrd con ,  por_upb
“ 7 o con c[11..6] O S
, x Lc[11..6] 63 -
GCLK, s con 0 4 032 GCLK
0 63 o con 1 , LSB R
n[5..0] , c[11..6]
’ con c[11..6] ’ datall
5 datal winl
data9 | bb1
c6 c7 c8 c cl0 cll data8 ) “r
ch6 i ch? ch8 ch9 cbl10 chll ~ data7 [
N N j A j N N j o datab &
R R R i R R lataS o [ -
L @DP e ch[F YD 0 ol %(JLT; % E{Zﬁg‘% g ;
datas"
o woh  CIRN  CLRN  CLRN  CLRN  CLRN LR el
olrd o T T T T l J data0
6
2.2
c[11..6] ¢[5..0]
4 . 7
N\ ' ; y 8
sell o scbl scl _\»‘/\\.,f \ P o ¢
sel0 o schb0 P> o3¢0 v Cl]U/l O 12 bit 6 ,
scl conOp~_ conb0 ﬂ cntad ent[11 6] al ’ , en[5..0]=n[5..0] 12 bit
W cnbLli— ot €188 (il data[11..0] 12 bit , pwm
sch0 | otonligonbl gy / h 6 bi I
schl con2~__conb2 E::'L 10 cnta8 4 » i . b " P
SC?1 f—[>07 ('ﬂll)lOL entl10 (:ntl)SL‘ _ (~n\t6 » 6 bit °
scb - § cntel0 7)% cnte8 | 8 S
sch0 rﬂL}Xm’% cntd10 entd8IN X Sk ’

L) VY = =
conb() entall conbl enthi1 Gonb2 < . 1 conh3 v o por_up=0 ,D ,5=0,
cb5 | b7 1] ezt MO J[Nopentell ] ppentdll R, pwm=0 data[11..0]=010011 101100,
ch4 D(Muh() ’_‘)7'\(““”’10 b8 i”' ('11[(*100b10 'T’ ~, cntd10 cn [11..0]=000000 000000 ,S5=1,R=0, pwm
oo | ) ——— 0
b3 j: cnta9 s T enth9 - i\) o ‘;c])() /,_\f,,\{ entd9 1;en [11..0]=000000 000001 ,5=0,R=0, pwm
T onag e T = \ O 1; en[11..0]=data[11..0] ,S=0,R=1,

, cnth —A o ,
eb2 [T %5 1] 5L e [ kM 1] poemdd 0, 1$=0.R=0,
bl j ) cnta7 Cbij ; enth7 @i‘) cnte? f"Lj >C cntd7 0 o
cb0 >0Lta6 ch2 )ole6 chd 7>: cnteb o entd6 12 bit , 6 bit

i 6 bit o
7 2.4
sel[1..0]=00  , conb0=0, ent[11.. 9 o

6]=cb[5..0], MSB 63 GCLK, 64 ; sel[ ..
0]=01 ,conbl =0, ent[11..6]=cbh[7..2],

: 1/4,MSB 252 GCIK, o

16 ; sel[l1..0]=10 ,conb2=0, ent[11..6]

=cb[9..4], 4 , 1/16,
MSB 1 008 GCLK, 4 ; sel[1..0]=11 , 9

21

www .ChinaAET.com



www .ChinaAET.com

- Hardware Technique

sel[1.0] | DO 0
con 0 1 PR & [ ]
open | 0 (LA e i T AL T
wm | | 1
beml | 1 LU IﬁiﬁH;llﬂﬁh;lrﬂ it 1 LY R
data11..6] D44 4
datal5.0] | |D22 >

@ 0
sel[1.0] | DO 1
con 0 |1 " a ; " . = " - [ ]
spwm 8 | e o ] |_I | i l_J L_|| || i N
pemb | O T A L T T T o o e i 1_|1_||||E
datal11..6] D44 4
data[5..0] D22 22

B 1
sel[1.0] DO - 2
53311}11 0 Ll — . i

|

Pved |1 [ e o OCOCOCTC L 00 F St TETCCEC e L L LLIL
data[11..6] D44 44 :
data[5.0] D22

(e)
sel[1.0] | D3
con 0 |
spwm 1 | &
pwm
data[11..0]D2838
(d)
10
, 3 1 . con3 ,20 ) :66-68.
3) pwm ; con3 0( f € Macro “*MBIS5 relimigary datasheet v2.00[Z].2006.
1 2) , cond 1, pwmh [3] W, , Zh, Pu. “Algorithm of dispersed PWM and

, cond O, pwml mic refl ode, for LED display[C]. 2011 International

onfererige, on ol, Automation and System Engineering

D (CASE), 7 1-3.

3 @ . ( )[M]. :
0 |} o ASIC M
2838, 6 bit ' M
,2004.

MAX +Plus II . . .
SVILAINIS L. LED brightness control for video display
application[J]. Displays, 2008,29(6):506-511.

con 0 spwm ( :2012-09-11)
spwim

64 |16 .

64 , ,1988 , ,
,LED
PWM 3 1 ; .. 1956 . :
380 HZQ 6 ) N o
16 4 MHz
3.9 kHz,
m 63 s SR
(1] . LED

22

www . ChinaAET .com





