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Abstract: With the increasing number of block random access memory (BRAM) in large-scale chip, common memory
built-in self-test (Mbist) methods have some problems such as low fault coverage, poor flexibility etc. Therefore, in this
paper a new Mbist method based on programmable finite state machine is proposed. The method is to integrate eight test
algorithms through three counter-driven programmable Mbist control modules and algorithm modules to improve fault
coverage and flexibility. The proposed Mbist circuit is designed in Verilog language, and the 1 Kbit X 36 BRAM is
simulated by Modelsim, and conducted actual testing on an automated testing system. The experimental results show
that the method can accurately locate the fault location when testing the BRAM, the fault detection rate is increased by
15.625% , the test efficiency has been improved by 26. 1% and the problems of poor flexibility are also greatly improved.
Keywords: large-scale chip; block RAM; memory built-in self-test; programmable memory built-in self-test controller;
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1 March C+ 1 (w0) # (r0,wl,rD) A (rl,w0) v (r0,wl) v (rl,w0,10) 1(r0) 14N
2 MarchC— 1 (w0) *(:0,wD) v (1, w0) 1 (0 10N
3 March Y (w0 A (r0,wl,rl) A (r1,w0,w0,r0) v (0, wl,wl,rl) v (rl,w0,10) 1 (x0) 8N
4 March CG ¢ (w0) 4 (r0,wl,wl,r]) Arl,rl,wlsrl,w0) v (10,10, w0, r0,wl) vy (r1,w0,w0,r0) 1(r0) 18N
5 March SS 1 (w0) 4 (r0,r0,w0,r0,wl) 4 (rl,w0,r0,wl) v (rl,w0) v (rl.rl,wlsrlow0) 3 (r0) 22N
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Table 2 Configuration schedule

UL Mbist 7] Fi

0 32X 2 k4Bl E  Mbist ik
WE] /s PCEIR] /s
Config_raml_no_change_wa_ra 17. 267 148. 446
Config_raml_no_change_wb_rb 17. 344 3.441
Config_ram]1_read_first_wa_rb 17. 150 3.452
Config_raml_write_first_wb_ra 17.163 3.422
Config_ram2_read_first_wa_rb 17.133 3.426
Config_ram2_write_{first_wb_ra 17. 226 3.432
Config_ram4_read_first_wa_ra 17. 225 3. 437
Config_ram4_write_first_wb_rb 17.062 3.378
Config_ram9_read_first_wb_ra 17. 375 3.588
Config_ram9_write_{irst_wa_rb 17.428 3.596
Config_ram18_read_first_ wb_rb 17.713 3.637
Config_ram18_write_{irst_wa_ra 17. 811 3. 642
Config_ram36_no_change_wa_ra 17.911 3.893
Config_ram36_no_change _wb_rb 17. 954 3. 965
Config_ram36_read_first_wa_rb 18.123 4. 203
Config_ram36_write_ first _wb_ra 18.194 4.225
Ml 280. 079 203.185

Site 1 has PASSED. Binned to bin N/A(-1)

Testflow ended after EEFSEEllseconds on 01/03/2023 at 07:08:46 PM

Level ended after 294.566 seconds on 01/03/2023 at 07:08:46 PM

Test program terminated after 294.566 seconds on 01/03/2023 at 07:08:46 BM
$####44¢ Ended Testprogram Testflow $##### $44 P $8384

Bl 15 B HHR 5 1 52 3 BRAM e 5 4 e 8 i )
Fig. 15 Common testing methods for achieving full

configuration time of BRAM resources

Site 1 has PASSED. Binned to bin N/A(-1)

Testflow ended after seconds on 01/03/2023 at 07:22:49 EM

Level ended after 217.675 seconds on 01/03/2023 at 07:22:49 PM

Test program terminated after 217.675 seconds on 01/03/2023 at 07:22:4% BM
#####4#4 Ended Testprogram Testflow
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Fig. 16 Programmable Mbist method for achieving full

configuration time of BRAM resources
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