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Abstract

With the development of LED display technology, the market has put forward higher requirements
for the reliability of LED display. The existing LED driver chips of inner sealed IC have a variety of
driving modes, such as series, parallel, breakpoint continuation and so on. When there are contin-
uous or intermittent bad points on the LED display, there will be a large black phenomenon. This
paper proposes a redundant communication mechanism to improve the reliability of LED driver
chip in the cascading process, which can ensure the integrity of the transmission path as much as
possible in the case of faulty soldering and bad points. Compared with the existing LED driver chip
cascading mode, the design proposed in this paper combines the characteristics of serial and paral-
lel cascading, which can ensure the normal operation of other LED driver chips under the continu-
ous multiple bad points. The address is set on each LED driver chip, and a variety of verification
functions are added to improve the reliability. The results of simulation test verify the reliability of
the system.
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Figure 1. Driver chip architecture
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Figure 2. State transition diagram of redundant communication mechanism
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Figure 3. Clock switching module
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Figure 4. RZ code format
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Figure 5. Decoding circuit structure

[E] 5. f#RD R BREGH

2.3. IRIBIFRIR

£ LED a3 fr i A A2 p, S NEIE T REAFAE IR . TH0. M — Lo B R X S BUE B WT, KA
TUARIBERYCRRIE LED MIEHR RR[13], Wnlsl 6, MRHAEX A& 5o 0 pis si (080 K DU N ks

DOI: 10.12677/0jcs.2025.143005 47 5 R4


https://doi.org/10.12677/ojcs.2025.143005

P 5%

TR AL, 3 X B i 45 40 R ) (Frame Header Check). CRCS5 K46 (CRC5 Check) )&, HHAT
si R 15 pi R O UIHAREAE 200 R R o T Y SR A I D) B R BT, R
FEGRAEDIR, W& 5B & RIIEL MR LR &5 50 o 2 2[RI E L R AR, FTRAMR
TR ) 53— Bl o VAT B AR, W R PAME R CESERAR, RS e P55, e S S
FAE 50 ms WIRA 15T, B VST BT E S —i 0, KORRTH T &4 R GRSk,

sitf ML R

siv pilin OSSR

&1 1A50msERE%
i Frame R
> Header > CRCS - »
. Check
Check
—

Figure 6. Main architecture of redundant communication module
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Figure 7. Control package format
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Table 2. Calculation formula for each check code of CRC5
%z 2. CRC5 BRI BITEAR

cre BRI 4E Rl R AN

crc5_out[0] crc5_out[1]”cre5_out[2] data_in[0]"data_in[3]"data_in[5]"data_in[6]

crc5_out[1] crc5_out[0]*cre5_out[2]*cre5_out[3]"data_in[1]*data_in[4]" data_in[6]"data_in[7]

crc5_out[2] crc5_out[2]”cre5_out[3] cre5_out[4]"data_in[0]"data_in[2]"data_in[3]"data_in[6]"data_in[7]
"data_in[8]

crc5_out[3] crc5_out[O]*cre5_out[3]*cre5_out[4]"data_in[1]"data_in[3]"data_in[4]"data_in[7]"data_in[8]

crc5_out[4] crc5_out[0]*cre5_out[1] cre5_out[4]"data_in[2]"data_in[4]"data_in[5]"data_in[8]
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data_in|[8:0]
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~data_in[2] "~ data_in[3] ~ data_in[6] ~ data_in[7] " data_in[8]
—1 crc5_out [3]=crc5_out [0] ~ cre5_out [3] ~ cre5_out [4] ~ data_in[1]
~data_in[3] ~ data_in[4] ~ data_in[7] ~ data_in[8]
LA cre5_out [4]=crc5_out [0] ~ crc5 out [1] ~ crc5_out [4] ~ data_in[2]
~ data_in[4] ~ data_in[5] * data_in[8]

rst ' L >
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clk D Q]
|
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Figure 8. CRC5 verification hardware circuit
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Figure 9. CRC5 check data flow
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Figure 10. Packet format
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Figure 11. Chip simulation cascade structure
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Figure 12. Sending error frames alternately
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Figure 13. Cascade 6 chips to generate bad points
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Figure 14. Cascading 6 chips to continuously generate bad points
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Table 3. Comparison of driving modes
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