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2.13.3.4.2.7 structcpri_unit_map_t . . . . . ... ... e 392
2.13.3.4.2.7.1 Field Documentation . . . . . . . . .. ... ... ... ... ..., 392
2.13.3.4.2.7.2 cpri_framer . . . . . . ... 392
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2.13.3.4.2.7.7 cpri_general_registers . . . . . . . .. ... e 392
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2.13.3.6.2.1.2 brpap . . . .. 395
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mpufftfcbr . . . ... 404
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2.13.3.6.2.8.69 mpdsch_cell_config 2nd_set . . ... ... ... ... ........ 405
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2.13.3.6.2.8.71 mpdsch_pdpe_qseOp . . . . . . . . . .. 405
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2.13.3.6.2.8.73 mpdsch_start_qgselp . . . . . . ... 405
2.13.3.6.2.8.74 mpdsch_pdpe_gselp . . . . . . . . .. 405
2.13.3.6.2.8.75 mpdsch_done_gselp . . . . . .. . . ... ... 406
2.13.3.6.2.8.76 mpdsch_start_qgse2p . . . . . . . ... 406
2.13.3.6.2.8.77 mpdsch_pdpe_qgse2p . . . . . . . .. 406
2.13.3.6.2.8.78 mpdsch_done_qse2p . . . . . . . . ... 406
2.13.3.6.2.8.79 mpdsch_start_qgse3p . . . . . ... 406
2.13.3.6.2.8.80 mpdsch_pdpe_qgse3p . . . . . . . ... 406
2.13.3.6.2.8.81 mpdsch_done_qgse3p . . . . . . . . ... 406
2.13.3.6.2.8.82 mpdsch_start_qsOwp . . . . . . . ..o o 406
2.13.3.6.2.8.83 mpdsch_pdpe_qsOwp . . . . . . . .. L 406
2.13.3.6.2.8.84 mpdsch_done_qsOwp . . . . . . . ... 406
2.13.3.6.2.8.85 mpdsch_start_qgslwp . . . . . . ... 406
2.13.3.6.2.8.86 mpdsch_pdpe_gslwp . . . . . . . .. 406
2.13.3.6.2.8.87 mpdsch_done_qgslwp . . . . . . . ... 406
2.13.3.6.2.8.88 mpdsch_start_qs2wp . . . . . . ... L 407
2.13.3.6.2.8.89 mpdsch_pdpe_qs2wp . . . . . ..o 407
2.13.3.6.2.8.90 mpdsch_done_qs2wp . . . . . ..o 407
2.13.3.6.2.8.91 mpdsch_start_qs3wp . . . . . ... 407
2.13.3.6.2.8.92 mpdsch_pdpe_qs3wp . . . . ..o 407
2.13.3.6.2.8.93 mpdsch_done_qgs3wp . . . . ... L L 407
2.13.3.6.2.8.94 mpdsch_start_qsOrp . . . . . . .. Lo 407
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2.13.3.6.2.8.96 mpdsch_done_qsOrp . . . . . .. . ... .. 407
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2.13.3.6.2.8.98 mpdsch_pdpe_qgslrp . . . . . . . ... 407
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2.13.3.6.2.8.111 mpdsch_bf_config 2nd_set . . . ... ... ... ... ... ... ... 408
2.13.3.6.2.8.112 mpdschoba_2nd_set . . . ... ... ... ... . 409
2.13.3.6.2.8.113 mpdschobs_2nd_set . . . . . . ... .. ... 409
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OS_INT_MAPLE_1_CH_12 . .. ... ... ... .. 479
OS_INT_MAPLE_1_CH_13 . .. .. .. .. . . . 479
OS_INT_MAPLE_1_CH_14 . .. . . . . .. . .. . ... 479
OS_INT_MAPLE_1_CH_15 . .. ... ... . .. .. ... 479
OS_INT_MAPLE_1_ CH_16 . .. ... ... . ... .. ... ...... 479
OS_INT_MAPLE_1_CH_17 . .. . .. .. . i 479
OS_INT_MAPLE_1_CH_18 . .. .. .. .. . .. . . . ... 479
OS_INT_MAPLE_1_CH_19 . .. ... . .. ... ... . ... ... 479
OS_INT_MAPLE_1_CH_20 . .. ... ... . ... .. 479
OS_INT_MAPLE_1_CH_21 . .. ... ... .. . 479
OS_INT_MAPLE_1_CH_22 . .. ... ... . ... . 479
OS_INT_MAPLE_1_CH_23 . .. ... ... . ... ... 480
OS_INT_MAPLE_1_CH_24 . . . ... ... . .. .. .. 480
OS_INT_MAPLE_1_CH_25 . .. .. . . .. .. . 480
OS_INT_MAPLE_1_ CH 26 . ... ... ... ... .. ... 480
OS_INT_MAPLE_1_CH_27 . .. .. ... . i i 480
OS_INT_MAPLE_1_CH_28 . .. ... ... . .. . 480
OS_INT_MAPLE_1_CH_29 . .. .. .. .. . ... .. ... 480
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2.13.12.2.2.107
2.13.12.2.2.108
2.13.12.2.2.109
2.13.12.2.2.110
2.13.12.2.2.111
2.13.12.2.2.112
2.13.12.2.2.113
2.13.12.2.2.114
2.13.12.2.2.115
2.13.12.2.2.116
2.13.12.2.2.117
2.13.12.2.2.118
2.13.12.2.2.119
2.13.12.2.2.120
2.13.12.2.2.121
2.13.12.2.2.122
2.13.12.2.2.123
2.13.12.2.2.124
2.13.12.2.2.125
2.13.12.2.2.126
2.13.12.2.2.127
2.13.12.2.2.128
2.13.12.2.2.129
2.13.12.2.2.130
2.13.12.2.2.131
2.13.12.2.2.132
2.13.12.2.2.133
2.13.12.2.2.134
2.13.12.2.2.135
2.13.12.2.2.136
2.13.12.2.2.137
2.13.12.2.2.138
2.13.12.2.2.139
2.13.12.2.2.140
2.13.12.2.2.141
2.13.12.2.2.142
2.13.12.2.2.143
2.13.12.2.2.144
2.13.12.2.2.145
2.13.12.2.2.146
2.13.12.2.2.147
2.13.12.2.2.148
2.13.12.2.2.149
2.13.12.2.2.150
2.13.12.2.2.151

Title Page
OS_INT_MAPLE_1_CH 30 ... ... ... ... ... 480
OS_INT_MAPLE_1_CH_31 ... ... ... ... 480
OS_INT_MAPLE_ 2 CH_ O . ... ... ... . i 480
OS_INT_MAPLE_ 2 CH_1 . ... ... .. . . . 480
OS_INT_MAPLE 2 CH_2 . .. . ... .. .. . 480
OS_INT_MAPLE 2 CH_ 3 . . . . ... . . i 480
OS_INT_MAPLE 2 CH_ 4 . . . . ... .. . . . 481
OS_INT_MAPLE_ 2 CH_S5 . . .. ... .. . i 481
OS_INT_MAPLE_ 2 CH_6 . ... ... ... i 481
OS_INT_MAPLE_ 2 CH_7 . . . . . . . i it 481
OS_INT_MAPLE 2 CH_ 8 . . . . ... .. . i 481
OS_INT_MAPLE 2 CH_ 9 . ... ... ... . ... . ... 481
OS_INT_MAPLE_ 2 CH_10 . ... ... ... ... .. ... ...... 481
OS_INT_MAPLE_2_CH_11 . ... ... ... .. ... ... 481
OS_INT_MAPLE_ 2 CH_12 . .. . .. ... . .. . 481
OS_INT_MAPLE 2 CH_13 . .. ... ... . ... . ... ... 481
OS_INT_MAPLE_ 2 CH_14 . . . ... ... .. . . ... 481
OS_INT_MAPLE_ 2 CH_15 . .. ... ... .. ... ... 481
OS_INT_MAPLE_ 2 CH_16 . .. ... ... ... ... .. ...... 481
OS_INT_MAPLE_2 CH_17 . .. .. . .. . 482
OS_INT_MAPLE 2 CH_18 . .. ... ... . ... .. ... 482
OS_INT_MAPLE 2 CH_19 . .. ... ... . .. ... .. .. ... 482
OS_INT_MAPLE_ 2 CH_ 20 . .. ... ... . ... ... 482
OS_INT_MAPLE_2_CH_21 . .. ... ... . . 482
OS_INT_MAPLE_2 CH_22 . .. ... . .. .. . 482
OS_INT_MAPLE 2 CH 23 . .. ... ... ... ... 482
OS_INT_MAPLE 2 CH 24 . . . ... ... . ... ... 482
OS_INT_MAPLE_ 2 CH_25 . .. ... .. . .. i 482
OS_INT_MAPLE_2 CH_26 . .. ... ... . ... ... 482
OS_INT_MAPLE_2_CH_27 . . . . . . . . i 482
OS_INT_MAPLE_2 CH_28 . . . . . . ... . . . 482
OS_INT_MAPLE 2 CH 29 . ... .. ... . ... . ... 482
OS_INT_MAPLE_ 2 CH_ 30 . .. ... ... ... ... 483
OS_INT_MAPLE_2_ CH_31 ... ... ... ... 483
OS_INT_MAPLE_2_SYS_ERR . . ... ... ... ... . ....... 483
OS_INT_MAPLE_2 ECC_ERR . . ... ... ... ... ... .... 483
OS_INT_MAPLE_O_SYS_ERR . ... ... ... ... . ........ 483
OS_INT_MAPLE_O0_ECC_ERR . .. ... .. ... ... ........ 483
OS_INT_MAPLE_1_SYS_ERR . . ... ... ... ... . ....... 483
OS_INT_MAPLE_1_ECC_ERR . . ... ... ... ... ........ 483
OS_INT_CPRI_O . . . . .. e 483
OS_INT_CPRI_1 . . . ... e 483
OS_INT_CPRI_2 . . . . ... e 483
OS_INT_CPRI_3 . . . . .. e 483
OS_INT_CPRI_4 . . . . . . . st 483
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2.13.12.2.2.153
2.13.12.2.2.154
2.13.12.2.2.155
2.13.12.2.2.156
2.13.12.2.2.157
2.13.12.2.2.158
2.13.12.2.2.159
2.13.12.2.2.160
2.13.12.2.2.161
2.13.12.2.2.162
2.13.12.2.2.163
2.13.12.2.2.164
2.13.12.2.2.165
2.13.12.2.2.166
2.13.12.2.2.167
2.13.12.2.2.168
2.13.12.2.2.169
2.13.12.2.2.170
2.13.12.2.2.171
2.13.12.2.2.172
2.13.12.2.2.173
2.13.12.2.2.174
2.13.12.2.2.175
2.13.12.2.2.176
2.13.12.2.2.177
2.13.12.2.2.178
2.13.12.2.2.179
2.13.12.2.2.180
2.13.12.2.2.181
2.13.12.2.2.182
2.13.12.2.2.183
2.13.12.2.2.184
2.13.12.2.2.185
2.13.12.2.2.186
2.13.12.2.2.187
2.13.12.2.2.188
2.13.12.2.2.189
2.13.12.2.2.190
2.13.12.2.2.191
2.13.12.2.2.192
2.13.12.2.2.193
2.13.12.2.2.194
2.13.12.2.2.195
2.13.12.2.2.196

Title Page
OS_INT_CPRLS . . . . . . e 484
OS_INT_CPRI_6 . . . .. . . . e 484
OS_INT_CPRI_7 . . . . . .. e e 484
OS_INT_CPRI_8 . . . . . . e 484
OS_INT_CPRI9 . . . .. .. e 484
OS_INT_CPRI_10 . . . . . . . o e 484
OS_INT_CPRI_I1 . . . .. .. e 484
OS_INT_CPRI_12 . . . . . . . e 484
OS_INT_CPRI_13 . . . . . . . e e 484
OS_INT_CPRI_14 . . . . . . . e e 484
OS_INT_CPRI_IS . . . . . . e 484
OS_INT_CPRILORX CTRL . . . . .. ... .. i 484
OS_INT_CPRI_L1_RX CTRL . . . . . . ... .. . 484
OS_INT_CPRIL2 RX_ CTRL . . . ... ... .. .. . 485
OS_INT_CPRIL3 RX CTRL . . . . .. .. ... . . ... 485
OS_INT_CPRIL4 RX CTRL . . . . . ... . i 485
OS_INT_CPRILS_ RX CTRL . . . . . ... ... . 485
OS_INT_CPRIL6_RX_CTRL . . . . . . ... .. i 485
OS_INT_CPRI_7.RX_CTRL . . . . .. ... .. . . .. 485
OS_INT_CPRILO_TX_CTRL . . . . .. .. ... . 485
OS_INT_CPRIL1I_TX CTRL . . . . .. .. .. . . 485
OS_INT_CPRI.2 TX CTRL . . . ... ... .. . . 485
OS_INT_CPRI.3_TX CTRL . . . ... ... .. . . . . ... 485
OS_INT_CPRIL4.TX CTRL . . . .. .. .. .. . . .. 485
OS_INT_CPRILS_TX CTRL . . . . . . .. ... . 485
OS_INT_CPRIL6_TX CTRL . . . ... ... ... . . ... 485
OS_INT_CPRL7.TX CTRL . . . . . ... . .. . 486
OS_INT_CPRILO_RX_TIMING . ... ... ... ... ........ 486
OS_INT_CPRI_1I_RX_TIMING . ... ... ... ... .. ...... 486
OS_INT_CPRI_2_ RX_TIMING . ... ... ... ... ... ...... 486
OS_INT_CPRI_3_RX TIMING . .. .. ... ... ... .. ...... 486
OS_INT_CPRI.4 RX_TIMING . ... ... ... ... ... 486
OS_INT_CPRI_5S_RX_TIMING . ... ... ... ... ... ...... 486
OS_INT_CPRI_6_RX_TIMING . ... ... ... ... ........ 486
OS_INT_CPRI_7_RX_TIMING . ... ... . ... ... .. ...... 486
OS_INT_CPRI_O_TX_TIMING . . ... ... ... ... 486
OS_INT_CPRILLI_TX_TIMING . ... ... ... ... . ........ 486
OS_INT_CPRI_ 2 TX_TIMING . ... ... ... ... .. ....... 486
OS_INT_CPRI.3_TX_TIMING . ... ... ... ... .. ...... 486
OS_INT_CPRIL4_TX_TIMING . ... ... ... ... ... ...... 487
OS_INT_CPRILS_TX_TIMING . . . ... ... ... ... 487
OS_INT_CPRIL6_TX _TIMING . ... ... ... ... . ........ 487
OS_INT_CPRL7_TX_TIMING . ... ... ... ... ... ...... 487
OS_INT_CPRI_GEN_ERR . . . . ... ... ... .. ... ... ... 487
OS_INT_EPUIL . . . . .. e e 487
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2.13.12.2.2.197 OS_INT_EPU2 . . . . . e e 487
2.13.12.2.2.198 OS_INT_SOC_TIMER_O_CH_O . . ... ... ... .. ... ...... 487
2.13.12.2.2.199 OS_INT_SOC_TIMER_O_CH_1 . ... ... ... ... ... 487
2.13.12.2.2.200 OS_INT_SOC_TIMER_O_CH_2 . . .. ... ... ... ... ... 487
2.13.12.2.2.201 OS_INT_SOC_TIMER_O_CH_3 . . .. .. .. ... .. ... ...... 487
2.13.12.2.2.202 OS_INT_SOC_TIMER_1_CH_O . . .. ... ... .. ... ....... 487
2.13.12.2.2.203 OS_INT_SOC_TIMER_1_CH_1 . . ... ... ... . ... . ...... 487
2.13.12.2.2.204 OS_INT_SOC_TIMER_1_CH_2 . . .. ... . ... ... .. 488
2.13.12.2.2.205 OS_INT_SOC_TIMER_1_CH_3 . . .. ... ... ... ... ... 488
2.13.12.2.2.206 OS_INT_SOC_TIMER_ 2 CH_ O . . ... ... ... . ... ....... 488
2.13.12.2.2.207 OS_INT_SOC_TIMER_2 CH_1 . ... ... ... ... .. ....... 488
2.13.12.2.2.208 OS_INT_SOC_TIMER_2 CH_2 . . ... ... ... ... ..., 488
2.13.12.2.2.209 OS_INT_SOC_TIMER_ 2 CH_3 . . ... .. . ... . .. 488
2.13.12.2.2.210 OS_INT_SOC_TIMER_ 3_CH. O . ... ... ... ... .. ...... 488
2.13.12.2.2.211 OS_INT_SOC_TIMER_3_CH_1 . ... ... ... ... .. ....... 488
2.13.12.2.2.212 OS_INT_SOC_TIMER_3_CH_2 . . ... ... .. ... ... ...... 488
2.13.12.2.2.213 OS_INT_SOC_TIMER_3_CH_3 . . ... ... ... .. ... ...... 488
2.13.12.2.2.214 OS_INT_SOC_TIMER_4 CH_O . . ... ... ... .. ... ...... 488
2.13.12.2.2.215 OS_INT_SOC_TIMER_4_CH_1 . ... ... ... .. ... 488
2.13.12.2.2.216 OS_INT_SOC_TIMER_ 4 CH_2 . . . . .. .. ... ... ... ..... 488
2.13.12.2.2.217 OS_INT_SOC_TIMER_ 4 CH_3 . . ... ... .. ... ... ...... 489
2.13.12.2.2.218 OS_INT_SOC_TIMER_5_CH_ O . ... ... ... ... ... ...... 489
2.13.12.2.2.219 OS_INT_SOC_TIMER_5_CH_1 . ... ... ... ... ... ...... 489
2.13.12.2.2.220 OS_INT_SOC_TIMER_5_CH_2 . . ... ... ... ... ... 489
2.13.12.2.2.221 OS_INT_SOC_TIMER_5_CH_3 . . . ... ... ... ... ... .... 489
2.13.12.2.2.222 OS_INT_SOC_TIMER_6_CH_O . . ... ... ... ... ........ 489
2.13.12.2.2.223 OS_INT_SOC_TIMER_6_CH_1 . . ... ... ... ... ........ 489
2.13.12.2.2.224 OS_INT_SOC_TIMER_6_CH_2 . . ... ... ... . ... . ...... 489
2.13.12.2.2.225 OS_INT_SOC_TIMER_6_CH_3 . . .. ... . ... .. ... ...... 489
2.13.12.2.2.226 OS_INT_SOC_TIMER_7_CH_O . . .. ... ... .. ... 489
2.13.12.2.2.227 OS_INT_SOC_TIMER_7_CH_1 . . ... ... ... ... .. ...... 489
2.13.12.2.2.228 OS_INT_SOC_TIMER_7_CH_2 . . .. . ... ... .. ... 489
2.13.12.2.2.229 OS_INT_SOC_TIMER_7_CH_3 . . ... ... . ... ... ..... 489
2.13.12.2.2.230 OS_INT_SOC_TIMER_ 8 CH_O . . ... ... ... ... .. ...... 490
2.13.12.2.2.231 OS_INT_SOC_TIMER_8_CH_1 . . ... ... ... .. ... ...... 490
2.13.12.2.2.232 OS_INT_SOC_TIMER_8 CH_2 . . .. ... ... ... ... ...... 490
2.13.12.2.2.233 OS_INT_SOC_TIMER_8 CH_3 . . ... ... ... .. ... ...... 490
2.13.12.2.2.234 OS_INT_SOC_TIMER_ 9 CH_ O . . ... ... .. ... ... ...... 490
2.13.12.2.2.235 OS_INT_SOC_TIMER_9_CH_1 . ... ... ... .. .. .. ...... 490
2.13.12.2.2.236 OS_INT_SOC_TIMER_9 CH_2 . . . ... ... ... ... .. ..... 490
2.13.12.2.2.237 OS_INT_SOC_TIMER_9_ CH_3 . . ... ... .. ... .. ... .... 490
2.13.12.2.2.238 OS_INT_SOC_TIMER_10_CH_O . ... ... ... .. ... ...... 490
2.13.12.2.2.239 OS_INT_SOC_TIMER_10_CH_1 . ... ... .. ... ... ...... 490
2.13.12.2.2.240 OS_INT_SOC_TIMER_10_CH_2 . ... ... ... ... ... .... 490
2.13.12.2.2.241 OS_INT_SOC_TIMER_10_CH_3 . . .. ... ... ... .. ...... 490
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2.13.12.2.2.243
2.13.12.2.2.244
2.13.12.2.2.245
2.13.12.2.2.246
2.13.12.2.2.247
2.13.12.2.2.248
2.13.12.2.2.249
2.13.12.2.2.250
2.13.12.2.2.251
2.13.12.2.2.252
2.13.12.2.2.253
2.13.12.2.2.254
2.13.12.2.2.255
2.13.12.2.2.256
2.13.12.2.2.257
2.13.12.2.2.258
2.13.12.2.2.259
2.13.12.2.2.260
2.13.12.2.2.261
2.13.12.2.2.262
2.13.12.2.2.263
2.13.12.2.2.264
2.13.12.2.2.265
2.13.12.2.2.266
2.13.12.2.2.267
2.13.12.2.2.268
2.13.12.2.2.269
2.13.12.2.2.270
2.13.12.2.2.271
2.13.12.2.2.272
2.13.12.2.2.273
2.13.12.2.2.274
2.13.12.2.2.275
2.13.12.2.2.276
2.13.12.2.2.277
2.13.12.2.2.278
2.13.12.2.2.279
2.13.12.2.2.280
2.13.12.2.2.281
2.13.12.2.2.282
2.13.12.2.2.283
2.13.12.2.2.284
2.13.12.2.2.285
2.13.12.2.2.286

Title Page
OS_INT_SOC_TIMER_11_CH_ O . .. ... ... ... . ........ 490
OS_INT_SOC_TIMER_11_CH_1 . ... ... ... ... . ....... 491
OS_INT_SOC_TIMER_11_CH_2 . ... ... ... ... ... ..... 491
OS_INT_SOC_TIMER_11_CH_3 . ... ... .. ... . ... ..... 491
OS_INT_SOC_TIMER_12. CH_ O . .. ... ... ... .. ....... 491
OS_INT_SOC_TIMER_12_ CH_1 . .. ... ... ... .. ....... 491
OS_INT_SOC_TIMER_12_ CH_2 . .. ... . ... .. ... ...... 491
OS_INT_SOC_TIMER_12_CH_3 . . .. . .. ... ... ... 491
OS_INT_SOC_TIMER_13_CH_ O . . .. ... .. ... ... ...... 491
OS_INT_SOC_TIMER_13_CH_1 . .. ... ... ... ... ...... 491
OS_INT_SOC_TIMER_13_ CH_ 2 . .. ... ... ... . ........ 491
OS_INT_SOC_TIMER_13_CH_3 . .. ... . ... .. .. ....... 491
OS_INT_SOC_TIMER_14_ CH_ O . ... ... ... ... ... ... 491
OS_INT_SOC_TIMER_14_CH_1 . . ... .. ... ... ... ..... 491
OS_INT_SOC_TIMER_14_CH_2 . . .. ... .. . ... ... 492
OS_INT_SOC_TIMER_14_ CH_ 3 . . . ... ... ... .. ...... 492
OS_INT_SOC_TIMER_15_ CH_ O . ... ... ... ... ........ 492
OS_INT_SOC_TIMER_15_CH_1 . ... ... ... ... . ....... 492
OS_INT_SOC_TIMER_15_CH_2 . . ... .. ... ... ... ..... 492
OS_INT_SOC_TIMER_15_CH_3 . . ... .. ... ... ... 492
OS_INT_GCR_TIMER_16 . . . . ... ... .. . 492
OS_INT_GCR_TIMER_17 . . . . . . ... o e 492
OS_INT_GCR_TIMER_18 . . . . . . ... . . 492
OS_INT_GCR_TIMER_19 . . . . ... ... .. .. 492
OS_INT_GCR_TIMER_20 . . . . . . . . .. i e 492
OS_INT_GCR_TIMER_21 . . . . ... .. i i 492
OS_INT_GCR_TIMER_22 . . . . . .. .. . i i 492
OS_INT_GCR_TIMER_23 . . . . . . . .. i 493
OS_INT_GCR_TIMER_24 . . . . . . . .. . . . 493
OS_INT_GCR_TIMER_25 . . . . . . . ... . e 493
OS_INT_GCR_TIMER_26 . . . . . . . . .. i i 493
OS_INT_GCR_TIMER_27 . . . . . . . .o it 493
OS_INT_GCR_TIMER_28 . . . . . . . . . i i 493
OS_INT_GCR_TIMER_29 . . . . .. . ... . .. . 493
OS_INT_GCR_TIMER_30 . . . . . . . ... . . . 493
OS_INT_GCR_TIMER_31 . . . . ... . .. . . . . 493
OS_INT_TRAPO. . . . . . . e 493
OS_INT_TRAPIL . . . . . . e 493
OS_INT_ILLEGAL . . . . . . . e e 493
OS_INT_IRRECOVERABLE . . . . . . .. ... .. ... ... ..., 493
OS_INT_IMMUAE . . . . . . . e 494
OS_INT_ DMMUAE. . . . . . . e 494
OS_INT_DEBUGO . . . . ... it 494
OS_INT_DEBUGI . . .. ... et 494
OS_INT_DEBUG2 . . . . . . .. it 494
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2.13.12.2.2.287
2.13.12.2.2.288
2.13.12.2.2.289
2.13.12.2.2.290
2.13.12.2.2.291
2.13.12.2.2.292
2.13.12.2.2.293
2.13.12.2.2.294
2.13.12.2.2.295
2.13.12.2.2.296
2.13.12.2.2.297
2.13.12.2.2.298
2.13.12.2.2.299
2.13.12.2.2.300
2.13.12.2.2.301
2.13.12.2.2.302
2.13.12.2.2.303
2.13.12.2.2.304
2.13.12.2.2.305
2.13.12.2.2.306
2.13.12.2.2.307
2.13.12.2.2.308
2.13.12.2.2.309
2.13.12.2.2.310
2.13.12.2.2.311
2.13.12.2.2.312
2.13.12.2.2.313
2.13.12.2.2.314
2.13.12.2.2.315
2.13.12.2.2.316
2.13.12.2.2.317
2.13.12.2.2.318
2.13.12.2.2.319
2.13.12.2.2.320
2.13.12.2.2.321
2.13.12.2.2.322
2.13.12.2.2.323
2.13.12.2.2.324
2.13.12.2.2.325
2.13.12.2.2.326
2.13.12.2.2.327
2.13.12.2.2.328
2.13.12.2.2.329
2.13.12.2.2.330
2.13.12.2.2.331

Title Page
OS_INT_DEBUG3 . . . . . . . ittt 494
OS_INT_SWBE . . . . . . e 494
OS_INT_RTEST . . . . . . o e 494
OS_INT_HWDE . . . . . . . e 494
OS_INT_PHWDE . . . . . . . . e 494
EPIC_INTERRUPTS _OFFSET . . . . . . .. ... ... .. ... .... 494
OS_INT_CBE . . . . . . e 494
OS_INT_WE . . . . . e 494
OS_INT_ICGE . . . . . . e e 495
OS_INT_L2E . . . . . e 495
OS_INT_AXI2ELINKO_ ERR . . . . . . ... ... . . . ... 495
OS_INT_AXI2ELINKI_ERR . . . . . . ... ... .. .. 495
OS_INT_CMS . . . . e 495
OS_INT_CGMS . . . . . e 495
OS_INT_WDTI . . . . . . e e 495
OS_INT_MS . . . . e 495
OS_INT_GMS . . . . s e 495
OS_INT_MMS . . . e 495
OS_INT_ITMO . . . . . . e e e e e 495
OS_INT_ILTMI . . . . .. e e e e 495
OS_INT_ILTM2 . . . . . e e e e e e e e 495
OS_INT_ITM3 . . . . . e e e e e 496
OS_INT_CBC . . . . . e e e e e 496
OS_INT_AXI2ELINKO_MON . . . .. ... ... ... ... 496
OS_INT_AXI2ELINKI_MON . . . . . ... ... . . 496
OS_INT_IRQ_O . . . . . . e e 496
OS_INT_IRQ_1 . . . . o e e e 496
OS_INT_IRQ_2 . . . . . e e e e 496
OS_INT_IRQ_3 . . . . . 496
OS_INT_IRQ_4 . . . . . 496
OS_INT_IRQ_S5 . . . . . . e e e e 496
OS_INT_IRQ_6 . . . . . . . e e e 496
OS_INT_IRQ_7 . . . o o e e e e e e e 496
OS_INT_IRQ_8 . . . . . 496
OS_INT_IRQ_9 . . . . . e 497
OS_INT_IRQ_10 . . . . . . e e 497
OS_INT_IRQ_11 . . . . s e e 497
OS_INT_MPIC_CI . . . ... . et 497
OS_INT_MPIC . . . . .. e 497
EPIC_EDGE_INTERRUPT_START . . . . ... ... ... ... .... 497
EPIC_EDGE_INTERRUPT_END . ... ... ... ... . ....... 497
EPIC_INTERNAL_INTERRUPT_END . ... ... ... ........ 497
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Chapter 1
Introduction

The SmartDSP Operating System (OS) is a Real Time Operating System (RTOS) that runs on the follow-
ing StarCore DSP-based processors:

* B4860/B4420

The StarCore CodeWarrior (CW) Development Studio includes SmartDSP OS royalty-free source code.
Further, SmartDSP OS has a high-level Application Programming Interface (API) that lets users develop
integrated applications for StarCore processors.

This Reference Manual documents SmartDSP OS API. For more information on the features of SmartDSP
OS, refer to SmartDSP OS User Guide.

Accompanying Documentation

The Documentation page describes the documentation included in this version of CodeWarrior Develop-
ment Studio for StarCore DSP Architectures. You access the Documentation page by:

* a shortcut link on the Desktop that the CodeWarrior installer creates by default, or
* opening START_HERE.html in CWInstallDir.

SmartDSP Operating System API Reference Manual
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Chapter 2
Kernel

2.1 Overview
Modules

SmartDSP OS Initialization
HAL-Hardware Abstraction Layers
System Memory Management
Interrupts

Timers

Utilities

Queues API

Frames API

Clock API

Multi Core and Multi Device Management
Multitasking

Architectures

MPIC Module API

2.2 SmartDSP OS Initialization
2.2.1 Overview

These functions are called via osInitialize()

Modules

¢ B4860 Initialization API

Data Structures

* struct os_mem_heap_t

Functions

* os_status oslnitializeKernel (uint32_t system_clock, uint8_t num_of_cores, uint8_t max_num_of«

_cores, uint8_t id_of master_core)

os_status osActivate (os_background_task_function background_task)

os_status osArchlnitialize ()

os_status osArchDeviceslInitialize ()

os_status osMemlnitialize (os_mem_heap_t os_mem_heap_local[ ], int num_of_local_heaps, os_«

mem_heap_t os_mem_heap_shared[ ], int num_of_shared_heaps)

SmartDSP Operating System API Reference Manual
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* os_status osMemLocallnitialize (uint16_t total_mem_parts, uint8_t xlocal_mngmnt_space, uint32«-

_tlocal_mngmnt_size)

os_status osMemSharedInitialize (uint8_t *xshared_mngmnt_space, uint32_t shared_mngmnt_size)
os_status osHwilnitialize (void *int_vec_add)

os_status osTickInitialize (uint32_t tick_parameter)

os_status osTickStart (os_swi_priority priority)

os_status osSwilnitialize (uint16_t total_swi)

os_status osTimerlInitialize (uint16_t total_timers)

os_status osHwTimerlInitialize ()

os_status osMessagelnitialize (uint16_t total_messages)

os_status osMultiCoreSynclnitialize ()

os_status syslnit ()

os_status osQueuelnitialize (uint16_t total_queues, uint16_t total_squeues)
os_status osFramelnitialize ()

os_status osCiolnitialize (uintl16_t total_cio_devices)

os_status osBiolnitialize (uint16_t total_bio_devices)

os_status osSiolnitialize (uint16_t total_sio_devices)

os_status osCoplnitialize (uint16_t total_cop_devices)

os_status osDmalnitialize (arch_specific *dma_config)

os_status osHwWatchdogsInit (void)

os_status osEventslInitialize (int max_event_queue, int max_event_semaphore)
os_status osTasksInitialize (int max_task)

os_status osLoglnitialize (uint8_t xbase_addr, uint32_t stack_size, uint32_t num_cores)

2.2.2 Data Structure Documentation

2.2.2.1 struct os_mem_heap _t

Heap data structure.

2.2.3 Function Documentation

2.2.3.1 os_status oslnitializeKernel ( uint32_t system_clock, uint8_t num_of cores,
uint8_t max_num_of_cores, uint8_t id_of _master_core )

Initializes the OS kernel.

This function initializes various parameters of the OS, using the given configuration parameters. In addi-
tion, it aligns the stack as necessary.

Parameters

system_clock | - The system clock in MHz.

SmartDSP Operating System API Reference Manual
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num_of_cores | - Number of active cores (multicore only).
max_num_of« | - Maximum number of cores (multicore only).

_cores
id_of_master« | - ID of the master core (multicore only).
_core
Returns
OS_SUCCESS
Warning

Must be called before osStart().

2.2.3.2 os_status osActivate ( os_background_task_function background_task )

Starts the OS operation.

This function receives a pointer to a background task that is ready to run and switches into that task. If the
background task runs infinitely, osActivate() never returns.

Parameters

background_« | - The background task to run.
task

Return values

OS_FAIL \ - The background task has returned;

Warning

oslnitialize() must be called before osActivate(); Don’t use temporary variables here, since this func-
tion does not return, and its stack will not be cleared.

2.2.3.3 os_status osArchinitialize ( )

Architecture-specific general initialization.

This function should be implemented per architecture.

Returns

OS_SUCCESS on success; OS_FAIL otherwise.

SmartDSP Operating System API Reference Manual
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2.2.3.4 os_status osArchDeviceslnitialize ( )

Architecture-specific devices initialization.

This function should be implemented per architecture.

Returns

OS_SUCCESS on success; OS_FAIL otherwise.

2.2.3.5 os_status osMemilnitialize ( os_mem_heap_t os_mem_heap_Ilocal[], int
num_of_local_heaps, os_mem_heap_t os mem_heap_shared[], int
num_of_shared_heaps )

Initializes the memory management module.

Parameters

os_mem_« | - Pointer to list of local heaps.
heap_local
num_of_local« | - Number of local heaps.
_heaps
os_mem_« | - Pointer to list of shared heaps (multicore only).
heap_shared
num_of_« | - Number of shared heaps (multicore only).
shared_heaps

Return values

OS_SUCCESS | - Memory management module was initialized successfully.
OS_ERR_NO_MEMORY | - Not enough memory; operation failed.

2.2.3.6 os_status osMemLocallnitialize ( uint16_t total_mem_parts, uint8_t x
local_mngmnt_space, uint32_t local mngmnt_size )

Initializes the local memory management module.

SmartDSP Operating System API Reference Manual
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Parameters

total_mem_« | - Number of memory partitions in the system.

parts

local_« | - Pointer to preallocated management memory space for local heaps.

mngmni_space

local_« | - Amount of memory space preallocated for local memory internal management
mngmnt_size | (Bytes).

Return values

OS_SUCCESS | - Memory management module was initialized successfully.
OS_ERR_NO_MEMORY | - Not enough memory; operation failed.

2.2.3.7 os_status osMemSharedIlnitialize ( uint8_t x shared_mngmnt_space, uint32_t
shared_mngmnt_size )

Initializes the shared memory management module.

Parameters

shared_« | - Pointer to preallocated management memory space for shared heaps.

mngmnit_space

shared_« | - Amount of memory space preallocated for shared memory internal management
mngmnt_size | (Bytes).

Return values

OS_SUCCESS | - Memory management module was initialized successfully.
OS_ERR_NO_MEMORY | - Not enough memory; operation failed.

2.2.3.8 os_status osHwilnitialize ( void * int_vec_add )

Initializes the hardware interrupts module.

Parameters

int_vec_add | - Base address of interrupts vector.

Returns

OS_SUCCESS on success; OS_FAIL otherwise.

SmartDSP Operating System API Reference Manual
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Warning

Must be called before calling osStart() and before creating a hardware interrupt.

2.2.3.9 os_status osTicklnitialize ( uint32_t tick_parameter )

Initializes the OS Tick module.
Parameters

\ tick_parameter \ - Tick value (architecture-specific), must be greater than zero.

Returns

OS_SUCCESS

Warning

The tick value parameter MUST be greater than zero !

2.2.3.10 os_status osTickStart ( os_swi_priority priority )

Starts the OS tick functionality.

Parameters

’ priority \ - OS Tick priority

Returns

OS_SUCCESS on success of osTickSetup(); OS_FAIL otherwise.

2.2.3.11 os_status osSwilnitialize ( uint16_t total_swi )

Initializes the software interrupts module.

SmartDSP Operating System API Reference Manual
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Parameters

total_swi | - Number of software interrupts in the system.

Return values

OS_SUCCESS | - Software interrupts module was initialized successfully.
OS_ERR_NO_MEMORY | - Not enough memory; operation failed.

2.2.3.12 os_status osTimerlnitialize ( uint16_t total timers )

Initializes the software timers module.
Parameters

total_timers | - Number of software timers in the system.

Return values

OS_SUCCESS | - Software timers module was initialized successfully.
OS_ERR_NO_MEMORY | - Not enough memory; operation failed.

2.2.3.13 os_status osHwTimerlnitialize ( )

Initializes the hardware timers module.

Returns

OS_SUCCESS

2.2.3.14 os_status osMessagelnitialize ( uint16_t total_messages )

Initializes the intercore messages module.

Parameters

SmartDSP Operating System API Reference Manual
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’ total_messages \ - Number of intercore messages in the system. ‘

Return values

OS_SUCCESS | - The intercore messages module was initialized successfully.
OS_ERR_NO_MEMORY | - Not enough memory; operation failed.
OS_ERR_MSG_NUM_« | - Requested number of messages is too high (unsupported); operation
LIMIT | failed.

2.2.3.15 os_status osMultiCoreSynclnitialize ( )

Initializes the multicore synchronization module.

Return values

OS_SUCCESS | - The multicore synchronization module was initialized successfully.
OS_ERR_NO_MEMORY | - For master core only: not enough memory; operation failed. other cores
will enter a busy wait state until the master core is successful.

2.2.3.16 os_status syslnit( )

Initializes the multicore synchronization module.

Return values

OS_SUCCESS | - The multicore synchronization module was initialized successfully.
OS_ERR_NO_MEMORY | - For master core only: not enough memory; operation failed. other cores
will enter a busy wait state until the master core is successful.

2.2.3.17 os_status osQueuelnitialize ( uint16_t total_queues, uint16_t total squeues )

Initializes the OS Queues.

Parameters

total_queues \ - Number of queues in the system.

SmartDSP Operating System API Reference Manual
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’ total_squeues \ - Number of shared queues in the system (multicore only). ‘

Return values

OS_SUCCESS | - Queues were initialized successfully.
OS_ERR_NO_MEMORY | - Not enough memory; operation failed.

2.2.3.18 os_status osFramelnitialize ( )

Initializes the OS Frames.

Returns

OS_SUCCESS

2.2.3.19 os_status osCiolnitialize ( uint16_t total cio_devices )

Initializes the CIO layer.

Parameters

total_cio_« | - Number of CIO devices in the system.
devices

Return values

OS_SUCCESS | - CIO was initialized successfully.
OS_ERR_NO_MEMORY | - Not enough memory; operation failed.

2.2.3.20 os_status osBiolnitialize ( uint16_t total bio_devices )

Initializes the BIO layer.

Parameters

total_bio_« | - Number of BIO devices in the system.
devices

SmartDSP Operating System API Reference Manual
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Return values

OS_SUCCESS | - BIO was initialized successfully.
OS_ERR_NO_MEMORY | - Not enough memory; operation failed.

2.2.3.21 os_status osSiolnitialize ( uint16_t total_sio_devices )

Initializes the SIO layer.

Parameters

total_sio_« | - Number of SIO devices in the system.
devices

Return values

OS_SUCCESS | - SIO was initialized successfully.
OS_ERR_NO_MEMORY | - Not enough memory; operation failed.

2.2.3.22 os_status osCoplnitialize ( uint16_t total cop_devices )

Initializes the COP layer.

Parameters

total_cop_«+ | - Number of COP devices in the system.
devices

Return values

OS_SUCCESS | - COP was initialized successfully.
OS_ERR_NO_MEMORY | - Not enough memory; operation failed.

2.2.3.23 os_status osDmalnitialize ( arch_specific x dma_config )

Initializes the DMA controller.

SmartDSP Operating System API Reference Manual
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Parameters

dma_config \ - Architecture-specific DMA configuration structure.

Returns

OS_SUCCESS on success; OS_FAIL otherwise.

2.2.3.24 os_status osHwWatchdogslinit ( void )

Return values

OS_SUCCESS | - the watchdog SWI and timer were initialized successfully.
OS_FAIL | - the OS failed to initialize the watchdog SWI and timer.

2.2.3.25 os_status osEventslinitialize ( int max_event_queue, int max_event_semaphore

)

Stores max number of event types. Currently only queues and counting semaphores are supported.

Parameters
max_event_« | - Maximal number of event queues.
queue
max_event_« | - Maximal number of event semaphores.
semaphore

Returns

OS_SUCCESS - Events initializized.
OS_FAIL - Events not initializized.

2.2.3.26 os_status osTaskslnitialize ( int max_task )

Allocates a scheduler and then allocate tasks and events objects and insert them in it. Background function
is defined in smartdsp_init.c, before oslnitialize. It can be chosen to be wait command or idle count or
user defined. In osStart, background task is created and activated.

SmartDSP Operating System API Reference Manual
Freescale Semiconductor 13




g |

|
SmartDSP OS Initialization

Parameters

’ max_task \ - Maximal number of tasks.

Returns

OS_SUCCESS - Tasks initializized.
OS_FAIL - Tasks not initializized.

2.2.3.27 os_status osLoglnitialize ( uint8_t x base_addr, uint32_t stack_size, uint32_t
num_cores )

Overrides the default stack locaiton and size for kernel awareness. Assumes contiguous address space
shared between OS_NUM_OF_CORES. If no multicore support, all stack size goes to single core. Will
configure virtual and physical address to the same value (in platforms where applicable).

Parameters

base_addr | - Base address of shared stack size.
stack_size | - Size of shared stack size.
num_cores | - Number of cores (if have multicore support)

Returns

OS_SUCCESS - Kernel awareness stack set.
OS_FAIL - Kernel awareness stack not set.

2.2.4 BA4860 Initialization API

2.2.41 Overview

API for initializing the B4860 kernel

Data Structures

* union platform_init_params_t

Functions

* void b4860GetCorelnformation ()
* os_status b4860Initialize (float clock_in, os_virt_ptr dsp_cluster_base, platform_init_params_«

t splatform_params, 12_init_params_t *]12_init_params, cpc_init_params_t xcpc_params)

SmartDSP Operating System API Reference Manual
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* void b4860HetBspStublnitialize ()

* void b4860HetBootlnitialize ()

* os_status b4860HetInitialize (os_virt_ptr soc_het_ctrl, uint32_t soc_het_size, os_virt_ptr pa_het_b,
os_virt_ptr sc_het_b)

¢ os_status b4420HssiLanesPowerDown ()

2.2.4.2 Data Structure Documentation
2.2.4.2.1 union platform_init_params_t

Platform configuration parameters.

Data Fields

uint32_tm_cr
uint32_t __pad0__:20
uint32_t ge:1
uint32_tice:1
uint32_t dce:1
uint32_t __ padl_ :1
uint32_t soee:1
uint32_t veee:1
uint32_t vcee:1
uint32_t _ pad2_ :1
uint32_t mpe:1
uint32_t ate:1
uint32_teccee:1
uint32_t __pad3__:1

2.2.4.21.1 Field Documentation

2.2.4.2.1.1.1 uint32_t platform_init_params_t::_ _pad0__
Reserved by hardware.

2.2.4.2.1.1.2 uint32_t platform_init_params_t::ge

Gather Enable - TRUE/FALSE enables/disables SGB gathering function; turning it off has performance
implications.

2.2.4.2.1.1.3 uint32_t platform_init_params_t::ice

Instruction Cache Enable - When TRUE, Instruction Cache is enabled.

Instruction accesses cache policy determined by relevant MMU descriptor. When FALSE, Instruction
Cache is disabled overriding ICache and L2 cache policy to non-cacheable for all instruction accesses

2.2.4.2.1.1.4 uint32_t platform_init_params_t::dce

Data Cache Enable - When TRUE, Data Cache is enabled.

SmartDSP Operating System API Reference Manual
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Data accesses cache policy determined by relevant MMU descriptor. When FALSE, Data Cache is dis-
abled overriding DCache and L2 cache policy to non-cacheable for all data accesses

2.2.4.2.1.1.5 uint32_t platform_init_params_t::_ _padl__
Reserved by hardware.
2.2.4.2.1.1.6 uint32_t platform_init_params_t::soee

Stack Overrun Error Enabled - TRUE/FALSE enables/disables precise exceptions as a result of stack
related accesses that match non-stack descriptors.

2.2.4.2.1.1.7 uint32_t platform_init_params_t::vccc

Voluntary Cache Commands Cancel -.

* When TRUE, the MMU and CME cancel the following cache performance commands: DMALL«
OC, DFETCHx
* When false, cache performance commands are enabled

2.2.4.2.1.1.8 uint32_t platform_init_params_t::vcee

Voluntary Cache Commands Error Enabled - When TRUE,.

* generates precise exception on error on granular DFETCHx commands, unless VCCC bit is
enabled: DFLUSH, DSYNC, DINVALIDATE, DTUNLOCK, DMALLOC, DFETCHx When F«-
ALSE, the MMU closes the access inside the platform, but does not inform the core of the error

2.2.4.2.1.1.9 uint32_t platform_init_params_t::_ _pad2_
Reserved by hardware.
2.2.4.2.1.1.10 uint32_t platform_init_params_t::mpe

Memory Protection Enable - TRUE/FALSE enables/disables the protection-checking function in all en-
abled segment descriptors.

It also enables/disables the miss interrupt support on a miss access

2.2.4.2.1.1.11 uint32_t platform_init_params_t::ate

Address Translation Enable - TRUE/FALSE enables/disables the address translation mechanism.
2.2.4.2.1.1.12 uint32_t platform_init_params_t::eccee

Error Detection Code Exception Enable - TRUE/FALSE enables/disables the the ECC exception.
2.2.4.2.1.1.13 uint32_t platform_init_params_t::_ pad3

Reserved by hardware.

SmartDSP Operating System API Reference Manual
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2.2.4.2.1.1.14 uint32_t platform_init_params_t::m_cr

all attributes above

2.2.4.3 Function Documentation

2.2.4.31 void b4860GetCorelnformation ( )

Initializes core information in global register. This functions should generally be called by oslnitialize.
For cases where core information is needed prior to oslnitialize, application may use this function.

Returns

None

Warning

None

2.2.4.3.2 os_status b4860Initialize ( float clock_in, os_virt_ptr dsp_cluster_base,
platform_init_params_t x platform_params, 12_init_params_t x I2_init_params,
cpc_init_params_t x cpc_params )

Initializes B4860 general architecture parts.

Parameters
in clock_in | - B4860 CLKIN frequency (MHz).
in dsp_cluster_« | - B4860 DSP cluster base address.
base
in platform_« | - Platform initialization parameters
params
in [2_init_params | - L2 cache initialization parameters
in cpc_params | - L3 cache/SRAM initialization parameters
Returns
OS status
Warning
None

SmartDSP Operating System API Reference Manual
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2.2.4.3.3 void b4860HetBspStublnitialize ( )

This function mimics what the PA BSP should do in a "real" system

It writes to shared control space values as defined at ctrl_params or sets some default values if ctrl_params
== NULL

2.2.4.3.4 void b4860HetBootlnitialize ( )

Finalizes heterogeneous boot using HW semaphores;

SC take semaphore and waits till PA releases it

Warning

None

2.2.4.3.5 os_status b4860HetlInitialize ( os_virt_ptr soc_het ctrl, uint32_t soc_het_size,
os_virt_ptr pa_het b, os_virt_ptr sc_het b )

Initialized PA and SC shared space;

Parameters
in soc_het_ctrl | - virtual pointer to os_het_control_t shared space
in soc_het_size | - size of shared control space
in pa_het_b | - virtual base PA shared cacheable space
in sc_het_b | - virtual base SC shared cacheable space
Returns

OS status: OS_SUCCESS or OS_FAIL

Warning

None

SmartDSP Operating System API Reference Manual
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2.2.4.3.6 os_status b4420HssiLanesPowerDown ( )

Power off B4420 not supported HSSI SERDES lanes.

Returns

OS success

2.3 HAL-Hardware Abstraction Layers
2.3.1 Overview

Modules

BIO-Buffered I/O Module API
COP-Co-Processor Module API
CIO-Character I/0 Module API
SIO-Synchronized I/O Module API

2.3.2 BIO-Buffered I/O Module API

2.3.2.1 Overview

Buffer I/0 routines, defines, enumerations and API

Modules

¢ BIO Initialization API
¢ BIO Runtime API

Data Structures

struct bio_dev_open_params_t
struct bio_ch_open_params_t
struct bio_channel_t

struct bio_interface_stat_t

Typedefs
* typedef void * bio_dev_handle

SmartDSP Operating System API Reference Manual
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BIO Channel Modes

When opening a channel, the application has to specify whether it is BIO_READ or BIO_WRITE.
In addition, a channel may be opened as BIO_ACTIVE or else be activated later.

e #define BIO_READ 0x1
¢ #define BIO_WRITE 0x2
e #define BIO_ACTIVE 0x4

BIO Control Commands

Used in osBioDeviceCtrl() and osBioChannelCtrl()

#define BIO_LLD_COMMAND 0x01000000

#define BIO_COMMAND_WRITE 0x00000000

#define BIO_ COMMAND_READ 0x10000000

#define BIO_CHANNEL_TX_ENABLE (0x00000001 | BIO_LLD_COMMAND | BIO_COMM«-

AND_WRITE)

« #define BIO_CHANNEL_RX_ENABLE (0x00000002 | BIO_LLD_COMMAND | BIO_COMM.-
AND_READ)

« #define BIO_CHANNEL_TX_DISABLE (0x00000003 | BIO_LLD_COMMAND | BIO_COM:-

MAND_WRITE)
o #define BIO_CHANNEL_RX_DISABLE (0x00000004 | BIO_LLD_COMMAND | BIO_COM-«-

MAND_READ)

« #define BIO_CHANNEL_STAT_GET (0x0000000A | BIO_LLD_COMMAND | BIO_COMMA
ND_READ)

« #define BIO_CHANNEL_RX_ADD_ID (0x0000000B | BIO_LLD_COMMAND | BIO_COMM.-
AND_READ)

e #define BIO_CHANNEL_RX_REMOVE_ID (0x0000000C | BIO_LLD_COMMAND | BIO_C+

OMMAND_READ)
o #define BIO_CHANNEL_RX_PHYS_LLD_ADDR_ADD (0x0000000D | BIO_LLD_COMMA -

ND | BIO_COMMAND_READ)
* #define BIO_CHANNEL_RX PHYS_LLD_ADDR_REMOVE (0x0000000E | BIO_LLD_COM-«-

MAND | BIO_COMMAND_READ)

#define BIO_DEVICE_TX_ENABLE (0x00000001 | BIO_LLD_COMMAND )

#define BIO_DEVICE_RX_ENABLE (0x00000002 | BIO_LLD_COMMAND )

#define BIO_DEVICE_TX_DISABLE (0x00000003 | BIO_LLD_COMMAND )

#define BIO_DEVICE_RX_DISABLE (0x00000004 | BIO_LLD_COMMAND )

#define BIO_DEVICE_RESET (0x00000008 | BIO_LLD_COMMAND )

#define BIO_DEVICE_SUPPORT_MULTIBUFFER (0x00000009 | BIO_LLD_COMMAND )
#define BIO_DEVICE_STAT_GET (0x00000009)

#define BIO_REMOVE_BUFFER 0xFFFF

2.3.2.2 Data Structure Documentation
2.3.2.2.1 struct bio_dev_open_params_t

BIO device configuration parameters.
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This structure is passed to osBioDeviceOpen() and defines some of the device parameters that the BIO
requires. The structure also contains a pointer to LLD-specific parameters. This pointer is passed to the
LLD as it is.

Data Fields

* os_mem_part_t * common_pool
* void x lld_params

2.3.2.2.1.1 Field Documentation

2.3.2.21.1.1 os_mem_part_tx bio_dev_open_params_t::common_pool
Pointer to initialized common buffers pool.

2.3.2.2.1.1.2 voidx bio_dev_open_params_t::lld_params

LLD-specific parameters.

2.3.2.2.2 struct bio_ch_open_params_t

BIO channel configuration parameters.

This structure is passed to osBioChannelOpen() and defines some of the channel parameters that the BIO
requires. The structure also contains a pointer to LLD-specific parameters. This pointer is passed to the
LLD as itis.

Data Fields

uint16_t channel_num

void(* callback )(void xparam, uint32_t data, uint32_t error_status)
void * cb_parameter

os_frames_pool_t * frames_pool

os_mem_part_t * buffers_pool

void * lld_params

2.3.2.2.2.1 Field Documentation
2.3.2.2.2.1.1 uint16_t bio_ch_open_params_t::channel_num
Channel number.

2.3.2.2.2.1.2 void(x bio_ch_open_params_t::callback)(void xparam, uint32_t data, uint32_t
error_status)

Application’s callback for this channel; for Tx, the data is the confirmed frame; for Rx, data is always 0.

SmartDSP Operating System API Reference Manual
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2.3.2.2.2.1.3 voidx bio_ch_open_params_t::cb_parameter
Application’s parameter for the callback.

23.2.2.2.1.4 os_frames_pool_tx bio_ch_open_params_t::frames_pool
Frames pool for the channel.

2.3.2.2.2.1.5 os_mem_part_t+ bio_ch_open_params_t::buffers_pool
Rx buffers pool.

2.3.2.2.2.1.6 voidx bio_ch_open_params_t::lld_params

LLD-specific channel parameters.

2.3.2.2.3 struct bio_channel t

BIO channel internal structure.

This structure is exposed to the application layer to let the application allocate memory for the channels in
a convenient way. The application should not change any field in this structure.

Warning

This structure is declared publicly to enable allocating enough memory for it by the application.
Users are prohibited from directly accessing the structure.

Data Fields

uint32_t status

void(* callback )(void xparam, uint32_t data, uint32_t error_status)
void * cb_parameter

void * 11d_ch

void * bio_interf

uint8_t channel_type

os_queue_handle frames_queue

os_frames_pool_t * frames_pool

os_mem_part_t * buffers_pool

os_queue_handle buffers_queue

void(x f_RxFrameBuild )(void xbio_ch_handle, os_frame_t xframe, uint32_t frame_length)

2.3.2.2.3.1 Field Documentation

2.3.2.2.3.1.1 uint32_t bio_channel_t::status

The channel’s status.

2.3.2.2.3.1.2 void(x bio_channel_t::callback)(void xparam, uint32_t data, uint32_t error_status)

Application’s callback for this channel; for Tx, the data is the confirmed frame; for Rx, data is always 0.
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2.3.2.2.3.1.3 voidx bio_channel_t::cb_parameter
Application’s parameter for the callback.

2.3.2.2.3.1.4 voidx bio_channel_t::lld_ch

The matching LLD channel handle.

2.3.2.2.3.1.5 voidx bio_channel_t::bio_interf

The channel’s BIO device interface.

2.3.2.2.3.1.6 uint8_t bio_channel_t::channel_type

The channel’s type (read or write).

2.3.2.2.3.1.7 os_queue_handle bio_channel_t::frames_queue
The channel’s frames queue handle.

2.3.2.2.3.1.8 os_frames_pool_tx bio_channel_t::frames_pool
The channel’s frames pool.

2.3.2.2.3.1.9 os_mem_part_tx bio_channel_t::buffers_pool
The channel’s buffers pool (Rx channel only).

2.3.2.2.3.1.10 os_queue_handle bio_channel_t::buffers_queue
The channel’s buffers queue handle (Rx channel only).

2.3.2.2.3.1.11 void(x bio_channel_t::f RxFrameBuild)(void «bio_ch_handle, os_frame_t «frame,
uint32_t frame_length)

Frame build function (Rx channels only, for single-buffer or multi-buffer frames).

2.3.2.2.4 struct bio_interface_stat_t

BIO interface statistics.

Data Fields

uint32_t rx_frames
uint32_t rx_bytes
uint32_t tx_frames
uint32_t tx_bytes
uint32_t tx_errors
uint32_t rx_errors
uint32_t interface_speed
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* bool is_promisc
2.3.2.2.4.1 Field Documentation
2.3.2.2.4.1.1 uint32_t bio_interface_stat_t::rx_frames
Num of RX frames.
2.3.2.2.4.1.2 uint32_t bio_interface_stat_t::rx_bytes
Num of RX bytes.
2.3.2.2.4.1.3 uint32_t bio_interface_stat_t::tx _frames
Num of TX frames.
2.3.2.2.4.1.4 uint32_t bio_interface_stat_t::tx_bytes
Num of TX bytes.
2.3.2.2.4.1.5 uint32_t bio_interface_stat_t::tx_errors
Num of TX errors.
2.3.2.2.4.1.6 uint32_t bio_interface_stat_t::rx_errors
Num of RX errors.
2.3.2.2.4.1.7 uint32_t bio_interface_stat_t::interface_speed
Speed.

2.3.2.2.4.1.8 bool bio_interface_stat_t::is_promisc

IF is promiscuous.

2.3.2.3 Macro Definition Documentation
2.3.2.3.1 #define BIO_READ 0x1

Channel is for input.

2.3.2.3.2 #define BIO_WRITE 0x2

Channel is for output.
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2.3.2.3.3 #define BIO_ACTIVE 0x4

Channel is active.

2.3.2.3.4 #define BIO_LLD_COMMAND 0x01000000

Defines a command that will be handled by the Low Level Driver.

2.3.2.3.5 #define BIO_COMMAND_WRITE 0x00000000

Defines a command for an output channel.

2.3.2.3.6 #define BIO_COMMAND_READ 0x10000000

Defines a command for an input channel.

2.3.2.3.7 #define BIO_CHANNEL_TX_ENABLE (0x00000001 | BIO_LLD_COMMAND |
BIO_COMMAND_WRITE)

Enable an output channel.

2.3.2.3.8 #define BIO_CHANNEL_RX_ENABLE (0x00000002 | BIO_LLD_COMMAND |
BIO_COMMAND_READ)

Enable an input channel.

2.3.2.3.9 #define BIO_CHANNEL_TX_DISABLE (0x00000003 | BIO_LLD_COMMAND |
BIO_COMMAND_WRITE)

Disable an output channel.

2.3.2.3.10 #define BIO_CHANNEL_RX_DISABLE (0x00000004 | BIO_LLD_ COMMAND |
BIO_COMMAND_READ)

Disable an input channel.

2.3.2.3.11 #define BIO_CHANNEL_STAT_GET (0x0000000A | BIO_LLD_COMMAND |
BIO_COMMAND_READ)

Return the statistics on a channel.
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2.3.2.3.12 #define BIO_CHANNEL_RX_ADD_ID (0x0000000B | BIO_LLD_COMMAND |
BIO_COMMAND_READ)

Add a LLD ID to the channel.

2.3.2.3.13 #define BIO_CHANNEL_RX_REMOVE_ID (0x0000000C | BIO_LLD_COMMAND |
BIO_COMMAND_READ)

Remove a LLD ID to the channel.

2.3.2.3.14 #define BIO_CHANNEL_RX_PHYS_LLD_ADDR_ADD (0x0000000D |
BIO_LLD_COMMAND | BIO_COMMAND_READ)

Add a LLD physical address to the channel.

2.3.2.3.15 #define BIO_CHANNEL_RX_PHYS_LLD_ADDR_REMOVE (0x0000000E |
BIO_LLD_COMMAND | BIO_COMMAND_READ)

Remove a LLD physical address to the channel.

2.3.2.3.16 #define BIO_DEVICE_TX_ENABLE (0x00000001 | BIO_LLD_COMMAND )

Enable an output device.

2.3.2.3.17 #define BIO_DEVICE_RX_ENABLE (0x00000002 | BIO_LLD_COMMAND )

Enable an input device.

2.3.2.3.18 #define BIO_DEVICE_TX_DISABLE (0x00000003 | BIO_LLD_COMMAND )

Disable an output device.

2.3.2.3.19 #define BIO_DEVICE_RX_DISABLE (0x00000004 | BIO_LLD_COMMAND )

Disable an input device.

2.3.2.3.20 #define BIO_DEVICE_RESET (0x00000008 | BIO_LLD_COMMAND )

Reset the device.
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2.3.2.3.21 #define BIO_DEVICE_SUPPORT_MULTIBUFFER (0x00000009 | BIO_LLD_COMMAND )

Check if device supports multi-buffered-frames.

2.3.2.3.22 #define BIO_DEVICE_STAT_GET (0x00000009)

Return the statistics on a device.

2.3.2.3.23 #define BIO_REMOVE_BUFFER OxFFFF

Free device’s buffer.

2.3.2.4 Typedef Documentation
2.3.2.4.1 typedef voidx bio_dev_handle

BIO device handle - passed as parameter to all device functions.

2.3.2.5 BIO Initialization API

2.3.2.5.1 Overview

BIO upper layer (serializer) API for the
application initialization stage

Functions

* bio_dev_handle osBioDeviceOpen (char xdevice_name, bio_dev_open_params_t xdev_open_«

params)
* os_status osBioChannelOpen (bio_dev_handle bio_handle, bio_channel_t xbio_ch, int mode, bio«

_ch_open_params_t *ch_open_params)
¢ 0s_status osBioChannelClose (bio_channel_t xbio_ch)

2.3.2.5.2 Function Documentation

2.3.2.5.2.1 bio_dev_handle osBioDeviceOpen ( char x device_name, bio_dev_open_params_t x
dev_open_params )

Opens a BIO device for operation using the given parameters.
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Parameters
in device_name | - The name of the device.
in dev_open_« | - Device parameters for use by both BIO and LLD, or NULL to use the
params | default device parameters.
Returns

A BIO device handle if the device was opened successfully
NULL if the device failed to open

2.3.2.5.2.2 os_status osBioChannelOpen ( bio_dev_handle bio_handle, bio_channel_t x bio_ch,
int mode, bio_ch_open_params_t « ch_open_params )

Opens a channel of a BIO device using the given parameters.

Parameters
in bio_handle | - BIO device handle returned by osBioDeviceOpen()
out bio_ch | - Pointer to a BIO channel structure.
in mode | - Channel mode (BIO_READ, BIO_WRITE, BIO_ACTIVE).
in ch_open_« | - Channel parameters.
params

Return values

OS_SUCCESS | if channel was opened successfully
OS_ERR_PARAM_INV« | if invalid parameters were provided to the function
ALID
OS_FAIL | if the underlying LLD channel failed to open properly

Returns

Error status, encoded in os_error.h, for other errors

2.3.2.5.2.3 os_status osBioChannelClose ( bio_channel_t x bio_ch )

Closes an open channel of a BIO device.
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Parameters

’ in bio_ch \ - Pointer to a valid BIO channel returned by osBioChannelOpen() ‘

Return values

| OS_SUCCESS | if channel closed properly |

Returns

Error status, encoded in os_error.h, if the underlying LLD channel failed to close properly

2.3.2.6 BIO Runtime API

2.3.2.6.1 Overview

BIO upper layer (serializer) API for the
application runtime stage

Functions

os_status osBioChannelTx (bio_channel_t xbio_ch, void *frame)

void * osBioChannelRx (bio_channel_t xbio_ch)

os_status osBioDeviceCtrl (bio_dev_handle bio_handle, uint32_t command, void *param)
os_status osBioChannelCtrl (bio_channel_t *bio_ch, uint32_t command, void sparam)

2.3.2.6.2 Function Documentation

2.3.2.6.2.1 os_status osBioChannelTx ( bio_channel_t x bio_ch, void x frame )

Call this function to transmit a frame through a BIO channel that was previously opened for transmission.

Parameters
in bio_ch | - Pointer to a valid BIO channel returned by osBioChannelOpen()
in Jframe | - The frame to transmit (actually a pointer to an os_frame_t structure)

Return values

OS_SUCCESS \ if frame was transmitted properly ‘

Returns

Error status, encoded in os_error.h, if the underlying LLD channel failed to transmit the frame
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2.3.2.6.2.2 voidx osBioChannelRx ( bio_channel_t x bio_ch )

This function returns a pointer to a received frame.
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Parameters

in bio_ch | - Pointer to a valid BIO channel returned by osBioChannelOpen() ‘

Return values

Pointer | to a received frame (actually a pointer to an os_frame_t structure).
NULL | if no frames are available on the channel

2.3.2.6.2.3 os_status osBioDeviceCtrl ( bio_dev_handle bio_handle, uint32_t command, void *
param )

Performs control commands on a device.

Parameters
in bio_handle | - BIO device handle returned by osBioDeviceOpen()
in command | - Command code - see BIO Control Commands
in param | - Command parameter, command specific

Return values

OS_SUCCESS | if command was executed properly
OS_ERR_COMMAND_+ | if command is unsupported
UNSUPPORTED

Returns

Error status, encoded in os_error.h, if the underlying LLD device failed to execute the command

2.3.2.6.2.4 os_status osBioChannelCtrl ( bio_channel_t x bio_ch, uint32_t command, void *
param )

Performs control commands on a channel.

Parameters
in bio_ch | - Pointer to a valid BIO channel returned by osBioChannelOpen()
in command | - Command code - see BIO Control Commands
in param | - Command parameter, command specific
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Return values

OS_SUCCESS | if command was executed properly
OS_ERR _COMMAND _+ |if BIO_READ command was called on a BIO_WRITE channel, or vice
INVALID | versa

Returns

Error status, encoded in os_error.h, if the underlying LLD channel failed to execute the command

2.3.3 COP-Co-Processor Module API

2.3.3.1 Overview

Co-Processors routines, defines, enumerations and API

Modules

¢ COP Initialization API
¢ COP Runtime API

Data Structures

* struct cop_job_handle

e struct cop_dev_open_params_t
* struct cop_ch_open_params_t
* struct cop_interface_stat_t

Macros

 #define MAX_NUM_OF_CHANNELS 16

Typedefs

typedef void * cop_dev_handle

typedef void * cop_job_id

typedef void(* os_cop_callback )(void xjob_handle, void *param)
typedef void(x os_cop_error )(void *xparam)

typedef void * cop_channel_t

COP Channel Modes

When opening a channel, the application has to
specify whether it is #COP_CH_REAP or
#COP_CH_DISPATCH or both.
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Channels start as automatically being enabled

e #define COP_CH_REAP 0Ox1
e #define COP_CH_DISPATCH 0x2
¢ #define COP_CH_SHARED_ DELETED 0x4

COP Control Commands

Used in osCopDeviceCtrl() and osCopChannelCtrl ()

#define COP_LLD_COMMAND 0x01000000

#define COP_NON_BLOCKING_COMMAND 0x02000000

#define COP_CHANNEL_DISABLE (0x00000001 | COP_LLD_COMMAND)
#define COP_CHANNEL_ENABLE (0x00000002 | COP_LLD_COMMAND)
#define COP_CHANNEL_STAT_GET (0x0000000F | COP_LLD_COMMAND)
#define COP_CHANNEL_POLL (0x0000000E | COP_LLD_COMMAND)
#define COP_DEVICE_RESET (0x00000001 | COP_LLD_COMMAND)
#define COP_DEVICE_STAT_GET (0x00000002)

#define COP_DEVICE_DISPACHER_SET (0x00000003)

#define COP_DEVICE_ISR_SET (0x00000004 | COP_LLD_COMMAND)
#define COP_CHANNEL_CALLBACK_SET (0x00000005)

#define COP_CHANNEL_CALLBACK_REMOVE (0x00000006)

2.3.3.2 Data Structure Documentation
2.3.3.2.1 struct cop_job_handle

COP job descriptor.

The application creates a NULL terminated linked list of such descriptors and calls osCopChannel«-
Dispatch() to send them to be executed.

Warning

The linked list of jobs must be created on the heap. Placing in on the stack may cause memory
corruption

Data Fields

* cop_job_id job_id
* void * device_specific
* struct cop_job_handle_s * next
2.3.3.2.1.1 Field Documentation
2.3.3.2.1.1.1 cop_job_id cop_job_handle::job_id

Used by the application to identify finished jobs.
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2.3.3.2.1.1.2 voidx cop_job_handle::device_specific
LLD specific job parameters.
2.3.3.2.1.1.3 struct cop_job_handle_sx cop_job_handle::next

Pointer to the next job or NULL to indicate the last job.

2.3.3.2.2 struct cop_dev_open_params_t

COP device configuration parameters.

This structure is passed to osCopDeviceOpen() and defines some of the device parameters that the COP
requires. The structure also contains a pointer to LLD-specific parameters. This pointer is passed to the
LLD as itis.

Data Fields

* os_cop_callback dispatch_callback
* os_cop_error error_callback

* void x lld_params

e uint8_t max_num_of channels

2.3.3.2.2.1 Field Documentation

2.3.3.2.2.1.1 os_cop_callback cop_dev_open_params_t::dispatch_callback
Application’s dispatch callback function by the COP module.

2.3.3.2.2.1.2 os_cop_error cop_dev_open_params_t::error_callback
Application’s callback for errors.

2.3.3.2.2.1.3 voidx cop_dev_open_params_t::lld_params

LLD parameters for device open.

2.3.3.2.2.1.4 uint8_t cop_dev_open_params_t::max_num_of_channels

Max number of channels allowed on device.

2.3.3.2.3 struct cop_ch_open_params_t

COP channel configuration parameters.

This structure is passed to osCopChannelOpen() and defines some of the channel parameters that the COP
requires. The structure also contains a pointer to LLD-specific parameters. This pointer is passed to the
LLD as it is.
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Data Fields

uintl6_t channel num

uint16_t num_jobs

void * callback_parameter

void * error_callback_parameter
void * lld_params
os_mem_type heap

2.3.3.2.3.1 Field Documentation

2.3.3.2.3.1.1 uint16_t cop_ch_open_params_t::channel_num
Channel number.

2.3.3.2.3.1.2 uint16_t cop_ch_open_params_t::num_jobs
Number of jobs channel can handle.

2.3.3.2.3.1.3 voidx cop_ch_open_params_t::callback_parameter
Application’s parameter for the data callbacks from this channel.
2.3.3.2.3.1.4 voidx cop_ch_open_params_t::error_callback_parameter
Application’s parameter for the error callbacks from this channel.
2.3.3.2.3.1.5 voidx cop_ch_open_params_t::lld_params
LLD-specific channel parameters.

2.3.3.2.3.1.6 os_mem_type cop_ch_open_params_t::heap

Heap from which to allocate the channel structure.

2.3.3.2.4 struct cop_interface_stat _t

COP interface statistics.

Data Fields

 uint32_t dispatched_jobs
* uint32_t reaped_jobs
* uint32_t failed_jobs

2.3.3.2.4.1 Field Documentation
2.3.3.2.4.1.1 uint32_t cop_interface_stat_t::dispatched_jobs
Number of dispatched jobs.
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2.3.3.2.4.1.2 uint32_t cop_interface_stat_t::reaped_jobs
Number of reaped jobs.
2.3.3.2.4.1.3 uint32_t cop_interface_stat_t::failed_jobs

Number of failed jobs.

2.3.3.3 Macro Definition Documentation

2.3.3.3.1 #define MAX_NUM_OF_CHANNELS 16

Defines a maximum number of channel allowed to be opened on a COP device.

2.3.3.3.2 #define COP_CH_REAP 0x1

The channel can reap jobs after the co-processor finishes executing them.

2.3.3.3.3 #define COP_CH_DISPATCH 0x2

The channel can send jobs for the co-processor to execute.

2.3.3.3.4 #define COP_CH_SHARED_DELETED 0x4

The channel can send jobs for the co-processor to execute.

2.3.3.3.5 #define COP_LLD_COMMAND 0x01000000

Defines a command that will be handled by the Low Level Driver.

2.3.3.3.6 #define COP_NON_BLOCKING_COMMAND 0x02000000

Defines a command that will be non-blocking.

2.3.3.3.7 #define COP_CHANNEL_DISABLE (0x00000001 | COP_LLD_COMMAND)

Disable a channel from processing more jobs.

2.3.3.3.8 #define COP_CHANNEL_ENABLE (0x00000002 | COP_LLD_COMMAND)

Enable a channel to process jobs.
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2.3.3.3.9 #define COP_CHANNEL_STAT_GET (0x0000000F | COP_LLD_COMMAND)

Read the LLD statistics for the channel.

2.3.3.3.10 #define COP_CHANNEL_POLL (0x0000000E | COP_LLD_COMMAND)

Poll the LLD channel for jobs that are ready for reaping.

2.3.3.3.11 #define COP_DEVICE_RESET (0x00000001 | COP_LLD_COMMAND)

Reset the LLD device.

2.3.3.3.12 #define COP_DEVICE_STAT_GET (0x00000002)

Read the statistics for the COP device.

2.3.3.3.13 #define COP_DEVICE_DISPACHER_SET (0x00000003)

Set the function to be called by osCopChannelDispatch() in order to send jobs to the LLD.

This function may only be set once, generally by the OS

2.3.3.3.14 #define COP_DEVICE_ISR_SET (0x00000004 | COP_LLD_COMMAND)

Set the function to be called by the LLD when the co-processor indicates that a job is finished executing.
This function may only be set once, generally by the OS

2.3.3.3.15 #define COP_CHANNEL_CALLBACK_SET (0x00000005)

Set a channel specific callback fucntion, thus overriding the use of the device callback on the specified
channel.

2.3.3.3.16 #define COP_CHANNEL_CALLBACK_REMOVE (0x00000006)

Remove a channel specific callback fucntion, thus restoring the use of the device callback on the specified
channel.
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2.3.3.4 Typedef Documentation
2.3.3.4.1 typedef voidx cop_dev_handle

COP device handle - passed as parameter to all device functions.

2.3.3.4.2 typedef voidx cop_job_id

COP job ID - a parameter to the job descriptor.

2.3.3.4.3 typedef void(x os_cop_callback)(void xjob_handle, void xparam)

COP Channel callback function typedef.

This function is called by the COP Module when the LLD indicates that a job(s) is ready for the application
- 1.e. the co-processor finished execution

2.3.3.4.4 typedef void(+ os_cop_error)(void «param)

COP error callback function typedef.

2.3.3.4.5 typedef voidx cop_channel_t

COP Channel handle - passed as parameter to all Channel’s functions.

2.3.3.5 COP Initialization API

2.3.3.5.1 Overview

COP upper layer API for the application initialization stage

Functions

* cop_dev_handle osCopDeviceOpen (char xdevice_name, cop_dev_open_params_t *dev_open_«

params)
* os_status osCopDeviceClose (cop_dev_handle deviceHandle)
* os_status osCopChannelOpen (cop_dev_handle cop_handle, cop_channel_t xcop_ch, cop_ch_«

open_params_t xch_open_params)

* os_status osCopSharedChannelOpen (cop_dev_handle cop_handle, cop_channel_t sxcop_ch, cop«
_ch_open_params_t *ch_open_params, int mode, os_queue_handle queue)

¢ os_status osCopChannelClose (cop_channel_t cop_ch)

* os_status osCopSharedChannelClose (cop_channel_t cop_ch)
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2.3.3.5.2 Function Documentation

2.3.3.5.2.1 cop_dev_handle osCopDeviceOpen ( char x device_name, cop_dev_open_params_t *
dev_open_params )

Opens a COP device for operation using the given parameters.

Parameters
in device_name | - The name of the device.
in dev_open_« | - Device parameters for use by both COP and LLD, or NULL to use the
params | default device parameters.
Returns

A COP device handle if the device was opened successfully
NULL if the device failed to open

2.3.3.5.2.2 os_status osCopDeviceClose ( cop_dev_handle deviceHandle )

Closes an opened COP device.

Parameters

in deviceHandle | - A COP device handle to close

Return values

OS_SUCCESS | if channel was opened successfully
OS_FAIL | if the underlying LLD channel failed to open properly

Returns

Error status, encoded in os_error.h, for other errors

2.3.3.5.2.3 os_status osCopChannelOpen ( cop_dev_handle cop_handle, cop_channel_t *
cop_ch, cop_ch_open_params_t x ch_open_params )

Opens a channel of a COP device using the given parameters.
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Parameters
in cop_handle | - COP device handle, osCopDeviceOpen() returns this handle.
out cop_ch | - Pointer to a COP channel structure.
in ch_open_« | - Channel parameters.
params

Return values

OS_SUCCESS | if channel was opened successfully
OS_FAIL | if the underlying LLD channel failed to open properly

Returns

Error status, encoded in os_error.h, for other errors

2.3.3.5.2.4 os_status osCopSharedChannelOpen ( cop_dev_handle cop_handle, cop_channel_t x
cop_ch, cop_ch_open_params_t x ch_open_params, int mode, os_queue_handle
queue )

Opens a shared channel of a COP device using the given parameters

A COP shared channel is one that can be dispatched to from one core and reaped by another (or the same
one).

Parameters

in cop_handle | - COP device handle, osCopDeviceOpen() returns this handle.

out cop_ch | - Pointer to a COP channel structure.

in ch_open_« | - Channel parameters.

params
in mode | - Channel mode (COP_CH_REAP or COP_CH_DISPATCH)
out queue | - Pointer to a created queue handle; if mode isn’t (COP_CH_REAP |
COP_CH_DISPATCH) - must be a shared queue

Return values

OS_SUCCESS | if channel was opened successfully
OS_FAIL | if the underlying LLD channel failed to open properly

Returns

Error status, encoded in os_error.h, for other errors
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2.3.3.5.2.5 os_status osCopChannelClose ( cop_channel_t cop_ch )

Closes an open channel of a COP device.
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Parameters

in cop_ch | - Pointer to a valid COP channel, osCopChannelOpen() returns this
pointer.

Return values

OS_SUCCESS \ if channel was closed successfully

Returns

Error status, encoded in os_error.h, for other errors

2.3.3.5.2.6 os_status osCopSharedChannelClose ( cop_channel_t cop_ch )

Closes an open channel of a COP device.

Parameters

in cop_ch | - Pointer to a valid COP channel, osCopChannelOpen() returns this
pointer.

Return values

OS_SUCCESS \ if channel was closed successfully

Returns

Error status, encoded in os_error.h, for other errors

2.3.3.6 COP Runtime API

2.3.3.6.1 Overview

COP upper layer API for the application runtime stage

Functions
* os_status osCopDeviceCtrl (cop_dev_handle cop_handle, uint32_t command, void «param)

* os_status osCopChannelCtrl (cop_channel_t xcop_ch, uint32_t command, void *param)
* os_status osCopChannelDispatch (cop_channel_t xcop_ch, cop_job_handle *jobs, int xnum_jobs)

2.3.3.6.2 Function Documentation

2.3.3.6.2.1 os_status osCopDeviceCtrl ( cop_dev_handle cop_handle, uint32_t command, void *
param )
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Performs control commands on a device.
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Parameters
in cop_handle | - COP device handle returned by osCopDeviceOpen()
in command | - Command code - see COP Control Commands
in param | - Command parameter, command specific

Return values

OS_SUCCESS | if command was executed properly
OS_ERR_COMMAND_+ | if command is unsupported
UNSUPPORTED
OS_ERR _ALREADY C+« |1if calling with COP_DEVICE_DISPACHER_SET and there already is a
REATED | dispatcher for the device

Returns

Error status, encoded in os_error.h, if the underlying LLD device failed to execute the command

2.3.3.6.2.2 os_status osCopChannelCtrl ( cop_channel_t « cop_ch, uint32_t command, void x
param )

Performs control commands on a channel.

Parameters
in cop_ch | - COP device handle returned by osCopDeviceOpen()
in command | - Command code - see COP Control Commands
in param | - Command parameter, command specific

Return values

OS_SUCCESS | if command was executed properly
OS_ERR_COMMAND_+ | if command is unsupported
UNSUPPORTED

Returns

Error status, encoded in os_error.h, if the underlying LLD device failed to execute the command

2.3.3.6.2.3 os_status osCopChannelDispatch ( cop_channel_t x cop_ch, cop_job_handle x jobs,
int x num_jobs )

Dispatches a job(s) to a channel.

This channel takes a NULL terminated link list of jobs (cop_job_handle) and sends it the channel for
execution
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Parameters
in cop_ch | - Pointer to a valid COP channel, osCopChannelOpen() returns this
pointer.
in jobs | - Pointer to the head of a NULL terminated link list of jobs
in num_jobs | - Number of jobs in the linked list

Return values

OS_SUCCESS \ if the jobs were dispatched successfully

Returns

Error status, encoded in os_error.h, if there was an error in dispatching the jobs

2.3.4 CIlO-Character I/0 Module API

2.3.4.1 Overview

Character I/0 routines, defines, enumerations and API

Modules

¢ CIO Initialization API
¢ CIO Runtime API

Data Structures

* struct cio_ch_open_params_t
¢ struct cio_channel t

Typedefs

* typedef void * cio_dev_handle

CIO Channel Modes

When opening a channel, the application has to
specify whether it is #CIO_READ or #CIO_WRITE.

In addition, a channel may be opened as CIO_ACTIVE or else be activated later.

e #define CIO_READ 0x1
e #define CIO_WRITE 0x2
¢ #define CIO_ACTIVE 0x4
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ClIO Control Commands

Used in osCioDeviceCtrl () and osCioChannelCtrl ()

#define CIO_LLD_COMMAND 0x40000000

#define CIO_COMMAND_WRITE 0x20000000

#define CIO_COMMAND_READ 0x10000000

#define CIO_CHANNEL_TX_ENABLE (0x00000001 | CIO_LLD_COMMAND | CIO_COMM«-

AND_WRITE)
o #define CIO_CHANNEL_RX_ENABLE (0x00000002 | CIO_LLD_COMMAND | CIO_COMM«-

AND_READ)
e #define CIO_CHANNEL_TX_DISABLE (0x00000003 | CIO_LLD_COMMAND | CIO_COM.-

MAND_WRITE)
e #define CIO_CHANNEL_RX_DISABLE (0x00000004 | CIO_LLD_COMMAND | CIO_COM-«-

MAND_READ)
« #define CIO_DEVICE_TX_ENABLE (0x00000001 | CIO_LLD_COMMAND | CIO_COMMA -

ND_WRITE)
* #define CIO_DEVICE_RX_ENABLE (0x00000002 | CIO_LLD_COMMAND | CIO_COMMA

ND_READ)
« #define CIO_DEVICE_TX_DISABLE (0x00000003 | CIO_LLD_COMMAND | CIO_COMMA.

ND_WRITE)
« #define CIO_DEVICE_RX_DISABLE (0x00000004 | CIO_LLD_COMMAND | CIO_COMMA

ND_READ)

2.3.4.2 Data Structure Documentation
2.3.4.2.1 struct cio_ch_open_params_t

CIO channel configuration parameters.

This structure is passed to osCioChannelOpen() and defines some of the channel parameters that the CIO
requires. The structure also contains a pointer to LLD-specific parameters. This pointer is passed to the
LLD as itis.

Data Fields

uint16_t channel num

uint8_t * data_base

uint16_t data_size

void * lld_params

void(* cb_tx_rx )(void xch, uint16_t size)
void * cb_parameter

2.3.4.2.1.1 Field Documentation
2.3.4.2.1.1.1 uint16_t cio_ch_open_params_t::channel_num

Channel number.
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2.3.4.2.1.1.2 uint8_tx cio_ch_open_params_t::data_base

Character serializing buffer base address.

2.3.4.2.1.1.3 uint16_t cio_ch_open_params_t::data_size

Character serializing buffer size (in bytes).

2.3.4.21.1.4 voidx cio_ch_open_params_t::lld_params

LLD-specific channel parameters.

2.3.4.2.1.1.5 void(x cio_ch_open_params_t::cb_tx_rx)(void *ch, uint16_t size)
Application callback for transmit or receive.

2.3.4.2.1.1.6 voidx cio_ch_open_params_t::cb_parameter

Application callback parameter.

2.3.4.2.2 struct cio_channel t

CIO channel internal structure.

This structure is exposed to the application layer to let the application allocate memory for the channels in
a convenient way. The application should not change any field in this structure.

Warning

This structure is declared publicly to enable allocating enough memory for it by the application.
Users are prohibited from directly accessing the structure.

Data Fields

uint32_t status

uint8_t * data_base
uint8_t * data_end

uint8_t * data_current
uint8_t * data_current_free
uint8_t * data_next

void * cb_parameter
uint16_t borrow_right
uint16_t available_size
uintl6_t max_size

void(* cb_tx_rx )(void xch, uint16_t size)
void * 11d_ch

void * cio_interf

uint8_t channel_type
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2.3.4.2.2.1 Field Documentation

2.3.4.2.2.1.1 uint32_t cio_channel_t::status

The channel’s status.

2.3.4.2.2.1.2 uint8 tx cio_channel _t::data_base

Data base pointer.

2.3.4.2.2.1.3 uint8_tx cio_channel_t::data_end

Data end pointer.

2.3.4.2.2.1.4 uint8 tx cio_channel t::data_current
Pointer to data currently transmitted/received.

2.3.4.2.2.1.5 uint8 tx cio_channel _t::data _current_free
Pointer to unused (free) data.

2.3.4.2.2.1.6 uint8_tx cio_channel_t::data_next

Pointer to next byte for allocation by application (Tx) or device (Rx).
2.3.4.2.2.1.7 voidx cio_channel_t::cb_parameter
Application’s parameter for the callback.

2.3.4.2.2.1.8 uint16_t cio_channel_t::borrow_right
Current reserved size at buffer end.

2.3.4.2.2.1.9 uint16_t cio_channel_t::available_size
Current available data size.

2.3.4.2.2.1.10 uint16_t cio_channel t::max_size
Maximum data size.

2.3.4.2.2.1.11 void(x cio_channel_t::cb_tx_rx)(void xch, uint16_t size)
Application’s callback for this channel.

2.3.4.2.2.1.12 voidx cio_channel _t::lld_ch

The matching LLD channel handle.
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2.3.4.2.2.1.13 void* cio_channel_t::cio_interf
The channel’s CIO device interface.
2.3.4.2.2.1.14 uint8_t cio_channel_t::channel_type

The channel’s type (read or write).

2.3.4.3 Macro Definition Documentation

2.3.4.3.1 #define CIO_READ 0x1

Channel is for input.

2.3.4.3.2 #define CIO_WRITE 0x2

Channel is for output.

2.3.4.3.3 #define CIO_ACTIVE 0x4

Channel is active.

2.3.4.3.4 #define CIO_LLD_COMMAND 0x40000000

Defines a command that will be handled by the Low Level Driver.

2.3.4.3.5 #define CIO_COMMAND_WRITE 0x20000000

Defines a command for an output channel.

2.3.4.3.6 #define CIO_COMMAND_READ 0x10000000

Defines a command for an input channel.

HAL-Hardware Abstraction Layers

2.3.4.3.7 #define CIO_CHANNEL_TX_ENABLE (0x00000001 | CIO_LLD_COMMAND |

CIO_COMMAND_WRITE)

Enable an output channel.
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2.3.4.3.8 #define CIO_CHANNEL_RX_ENABLE (0x00000002 | CIO_LLD_COMMAND |
CIO_COMMAND_READ)

Enable an input channel.

2.3.4.3.9 #define CIO_CHANNEL_TX_DISABLE (0x00000003 | CIO_LLD_COMMAND |
ClO_COMMAND_WRITE)

Disable an output channel.

2.3.4.3.10 #define CIO_CHANNEL_RX_DISABLE (0x00000004 | CIO_LLD_COMMAND |
CIO_COMMAND_READ)

Disable an input channel.

2.3.4.3.11 #define CIO_DEVICE_TX_ENABLE (0x00000001 | CIO_LLD_COMMAND |
CIO_COMMAND_WRITE)

Enable an output device.

2.3.4.3.12 #define CIO_DEVICE_RX_ENABLE (0x00000002 | CIO_LLD_COMMAND |
CIO_COMMAND_READ)

Enable an input device.

2.3.4.3.13 #define CIO_DEVICE_TX_DISABLE (0x00000003 | CIO_LLD_COMMAND |
CIO_COMMAND_WRITE)

Disable an output device.

2.3.4.3.14 #define CIO_DEVICE_RX_DISABLE (0x00000004 | CIO_LLD_COMMAND |
CIO_COMMAND_READ)

Disable an input device.

2.3.4.4 Typedef Documentation
2.3.4.4.1 typedef voidx cio_dev_handle

CIO device handle - passed as parameter to all device functions.
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2.3.4.5 CIO Initialization API

2.3.4.5.1 Overview

CIO upper layer API for the application initialization stage

Functions

* cio_dev_handle osCioDeviceOpen (char *device_name, void *lld_params)
* os_status osCioChannelOpen (cio_dev_handle cio_handle, cio_channel_t *cio_ch, int mode, cio_«

ch_open_params_t *ch_open_params)
¢ os_status osCioChannelClose (cio_channel_t *cio_ch)

2.3.4.5.2 Function Documentation

2.3.4.5.2.1 cio_dev_handle osCioDeviceOpen ( char x device_name, void x lild_params )

Opens a CIO device for operation using the given parameters.

Parameters
in device_name | - The name of the device.
in lld_params | - Device-specific parameters or NULL to use the default device param-
eters.
Returns

A CIO device handle if the device was opened successfully
NULL if the device failed to open

2.3.4.5.2.2 os_status osCioChannelOpen ( cio_dev_handle cio_handle, cio_channel_t x cio_ch,
int mode, cio_ch_open_params_t x ch_open_params )

Opens a channel of a CIO device using the given parameters.

Parameters
in cio_handle | - CIO device handle returned by osCioDeviceOpen()
out cio_ch | - Pointer to a CIO channel structure.
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in mode | - Channel mode (CIO_READ, CIO_WRITE, CIO_ACTIVE).
in ch_open_« | - Channel parameters.
params

Return values

OS_SUCCESS | if channel was opened successfully
OS_FAIL | if channel failed to open

2.3.4.5.2.3 os_status osCioChannelClose ( cio_channel _t x cio_ch )

Closes an open channel of a CIO device.

Parameters

’ in cio_ch \ - Pointer to a valid CIO channel returned by osCioChannelOpen() ‘

Return values

\ OS_SUCCESS | if channel closed properly |

Returns

Error status, encoded in os_error.h, if the underlying LLD channel failed to close properly

2.3.4.6 CIO Runtime API

2.3.4.6.1 Overview

CIO upper layer API for the application runtime stage

Functions

uint8_t * osCioChannelBufferGet (cio_channel_t *xcio_ch, uint16_t size)

uint16_t osCioChannelTxBufferPut (cio_channel_t xcio_ch)

uint8_t * osCioChannelRxBufferGet (cio_channel_t *cio_ch, uint16_t xsize)

void osCioChannelRxBufferFree (cio_channel_t *cio_ch, uintl16_t size)

os_status osCioDeviceCtrl (cio_dev_handle cio_handle, uint32_t command, void xparam)
os_status osCioChannelCtrl (cio_channel_t *cio_ch, uint32_t command, void *param)

2.3.4.6.2 Function Documentation

2.3.4.6.2.1 uint8_tx osCioChannelBufferGet ( cio_channel_t x cio_ch, uint16 _t size )
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Call this function to obtain free buffer space.

You must call this function before transmitting or receiving (from the LLD).
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Parameters
in cio_ch | - Pointer to a valid CIO channel. o0sCioChannelOpen() returns this
pointer.
in size | - Requested size.
Returns

Return values

Pointer to the allocated buffer.

Returns \ NULL if memory is not available.

2.3.4.6.2.2 uint16_t osCioChannelTxBufferPut ( cio_channel_t % cio_ch )

Call this function to initiate transmission of the contents of a previously allocated buffer.

Parameters
in cio_ch | - Pointer to a valid CIO channel. o0sCioChannelOpen() returns this
pointer.
Returns

Number of characters which were accepted for transmit by LLD.

2.3.4.6.2.3 uint8_tx osCioChannelRxBufferGet ( cio_channel_t x cio_ch, uint16_t x size )

This function returns a pointer to the received data

Parameters
in cio_ch | - Pointer to a valid CIO channel. osCioChannelOpen() returns this
pointer.
out size | - Pointer to number of received bytes
Returns

Pointer to the received data

SmartDSP Operating System API Reference Manual

54

Freescale Semiconductor



y

A
. _J
HAL-Hardware Abstraction Layers

Return values

NULL \ if memory is not available.

2.3.4.6.2.4 void osCioChannelRxBufferFree ( cio_channel_t x cio_ch, uint16_t size )

Call this function when the application is done processing the received data.

Parameters
in cio_ch | - Pointer to a valid CIO channel. o0sCioChannelOpen() returns this
pointer.
in size | - Number of bytes to free.

2.3.4.6.2.5 os_status osCioDeviceCtrl ( cio_dev_handle cio_handle, uint32_t command, void x
param )

Performs control commands on a device.

Parameters
in cio_handle | - CIO device handle.
in command | - Command code - see CIO Control Commands
in param | - Command parameter.

Return values

OS_SUCCESS | if command was executed properly

Returns

Error status, encoded in os_error.h, if the underlying LLD device failed to execute the command

2.3.4.6.2.6 os_status osCioChannelCtrl ( cio_channel_t % cio_ch, uint32_t command, void *
param )

Performs control commands on a channel.
Parameters
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in cio_ch | - Pointer to a valid CIO channel. osCioChannelOpen() returns this
pointer.

in command | - Command code - see CIO Control Commands

in param | - Command parameter.

Return values

OS_SUCCESS | if command was executed properly
OS_ERR _COMMAND _+ |if CIO_READ command was called on a CIO_WRITE channel, or vice
INVALID | versa

Returns

Error status, encoded in os_error.h, if the underlying LLD channel failed to execute the command

2.3.5 SIO-Synchronized I/O Module API

2.3.5.1 Overview

Synchronized I/0 routines, defines, enumerations and API

Modules

¢ SIO Initialization API
¢ SIO Runtime API

Data Structures
* struct sio_dev_open_params_t

* struct sio_ch_open_params_t
¢ struct sio_channel t

Typedefs

* typedef void * sio_dev_handle

SIO Channel Modes

When opening a channel, the application has to
specify whether it is #SIO_READ or #SIO_WRITE.

In addition, a channel may be opened as SIO_ACTIVE or else be activated later.

e #define SIO_READ 0x1
¢ #define SIO_WRITE 0x2
¢ #define SIO_ACTIVE 0x4
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SIO Control Commands
Used in osSioDeviceCtrl () and osSioChannelCtrl ()

#define SIO_LLD_COMMAND 0

#define SIO_COMMAND_WRITE 0x10000000

#define SIO_COMMAND_READ 0x20000000

#define SIO_CHANNEL_TX_ENABLE (0x00000001 | SIO_LLD_COMMAND | SIO_COMM«-

AND_WRITE)

« #define SIO_CHANNEL_RX_ENABLE (0x00000002 | SIO_LLD_COMMAND | SIO_COMM.-
AND_READ)

« #define SIO_CHANNEL_TX_DISABLE (0x00000003 | SIO_LLD_COMMAND | SIO_COMM.-
AND_WRITE)

o #define SIO_CHANNEL_RX_DISABLE (0x00000004 | SIO_LLD_COMMAND | SIO_COMM.-
AND_READ)

« #define SIO_DEVICE_TX_ENABLE (0x00000001 | SIO_LLD_COMMAND | SI0O_COMMAN.
D_WRITE)

« #define SIO_DEVICE_RX_ENABLE (0x00000002 | SIO_LLD_COMMAND | SI0O_COMMAN.
D_READ)

« #define SIO_DEVICE_RX_TX_ENABLE (SIO_DEVICE_TX_ENABLE | SIO_COMMAND_.-
READ)

« #define SIO_DEVICE_TX_DISABLE (0x00000003 | SIO_LLD_COMMAND | SIO_COMMA
ND_WRITE)

« #define SIO_DEVICE_RX_DISABLE (0x00000004 | SIO_LLD_COMMAND | SIO_COMMA
ND_READ)

o #define SIO_DEVICE_RX_INTERRUPT_STATUS (0x00000005 | SIO_LLD_COMMAND | SI-
O_COMMAND_READ)

2.3.5.2 Data Structure Documentation
2.3.5.2.1 struct sio_dev_open_params_t

SIO device configuration parameters.

This structure is passed to osSioDeviceOpen() and defines some of the device parameters that the SIO
requires. The structure also contains a pointer to LLD-specific parameters. This pointer is passed to the
LLD as itis.

Data Fields

void(x rx_callback )(void xparam)
void * rx_callback_parameter

void(* tx_callback )(void *xparam)
void * tx_callback_parameter

void(x error_callback )(void *xparam)
void * lld_params
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2.3.5.2.1.1 Field Documentation

2.3.5.2.1.1.1 void(x sio_dev_open_params_t::rx_callback)(void «param)
Application’s RX callback.

2.3.5.2.1.1.2 voidx sio_dev_open_params_t::rx_callback_parameter
Application’s RX callback parameter.

2.3.5.2.1.1.3 void(x sio_dev_open_params_t::tx_callback)(void <param)
Application’s TX callback.

2.3.5.2.1.1.4 voidx sio_dev_open_params_t::tx_callback_parameter
Application’s TX callback parameter.

2.3.5.2.1.1.5 void(x sio_dev_open_params_t::error_callback)(void <param)
Currently unused.

2.3.5.2.1.1.6 voidx sio_dev_open_params_t::lld_params

LLD parameters for device open.

2.3.5.2.2 struct sio_ch_open_params_t

SIO channel configuration parameters.

This structure is passed to osSioChannelOpen() and defines some of the channel parameters that the SIO
requires. The structure also contains a pointer to LLD-specific parameters. This pointer is passed to the
LLD as itis.

Data Fields

uintl6_t channel num

void * callback_parameter
uint16_t num_of buffers

uint32_t buffer_size

uint32_t buffer_data_size
uint16_t num_of channel buffers
uint® t * channel buffers_base
void * lld_params

2.3.5.2.2.1 Field Documentation
2.3.5.2.2.1.1 uint16_t sio_ch_open_params_t::channel_num

Channel number.
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2.3.5.2.2.1.2 voidx sio_ch_open_params_t::callback_parameter

Application’s parameter for the data and error callbacks; If this field is NULL, the callback shall not be
called for this channel.

2.3.5.2.2.1.3 uint16_t sio_ch_open_params_t::num_of_buffers

How many buffers are going to be used by the channel.

2.3.5.2.2.1.4 uint32_t sio_ch_open_params_t::buffer_size

The size of the complete channel buffer.

2.3.5.2.2.1.5 uint32_t sio_ch_open_params_t::buffer_data_size

The size of the filled channel buffer.

2.3.5.2.2.1.6 uint16_t sio_ch_open_params_t::num_of_channel_buffers
Number of buffers for the channel use at every given point in time.
2.3.5.2.2.1.7 uint8_tx sio_ch_open_params_t::channel_buffers_base
Where to place the channel data; should be of size (buffer_size *« num_of_buffers).
2.3.5.2.2.1.8 voidx sio_ch_open_params_t::lid_params

LLD-specific channel parameters.

2.3.5.2.3 struct sio_channel t

SIO channel internal structure.

This structure is exposed to the application layer to let the application allocate memory for the channels in
a convenient way. The application should not change any field in this structure.

Warning

This structure is declared publicly to enable allocating enough memory for it by the application.
Users are prohibited from directly accessing the structure.

Data Fields

void * sio_interf

void * callback_parameter
uint®_t status

uint8_t mode

uintl6_t num_of buffers
uint32_t buffer_size
uint32_t buffer_data_size
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uint8_t * channel buffers_base
volatile uint16_t * first_driver_buffer
volatile uint16_t * last_driver_buffer
void * 11d_channel

struct sio_channel t * next

uint16_t application_buffer

2.3.5.2.3.1 Field Documentation

2.3.5.2.3.1.1 voidx sio_channel_t::sio_interf
Application’s callback for data.

2.3.5.2.3.1.2 voidx sio_channel_t::callback_parameter

Application’s parameter for the data and error callbacks; If this field is NULL, the callback shall not be
called for this channel.

2.3.5.2.3.1.3 uint8_t sio_channel_t::status

SIO channel status.

2.3.5.2.3.1.4 uint8_t sio_channel_t::mode

Is this a TX or RX channel.

2.3.5.2.3.1.5 uint16_t sio_channel _t::num_of buffers

How many buffers are going to be used by the chanel.

2.3.5.2.3.1.6 uint32_t sio_channel_t::buffer_size

The size of the complete channel buffer; This field is used only when common_db is NULL.
2.3.5.2.3.1.7 uint32_t sio_channel_t::buffer_data_size

The size of the filled channel buffer; This field is used only when common_db is NULL.
2.3.5.2.3.1.8 uint8_tx sio_channel_t::channel_buffers_base

Where to place the channel data; Should be of size (buffer_size * num_of_buffers).
2.3.5.2.3.1.9 volatile uint16_tx sio_channel_t::first_driver_buffer

First buffer held by LLD; if common_driver_buffer_index != NULL it is used, and this field is redundant.
2.3.5.2.3.1.10 volatile uint16_tx sio_channel _t::last_driver_ buffer

Num of LLD buffers, used to calculate under run.
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2.3.5.2.3.1.11 voidx sio_channel_t::lld_channel

Used in close channel 11d function.

2.3.5.2.3.1.12 struct sio_channel_t« sio_channel_t::next
The next channel in the list.

2.3.5.2.3.1.13 uint16_t sio_channel_t::application_buffer

The next buffer for the user.

2.3.5.3 Macro Definition Documentation

2.3.5.3.1 #define SIO_READ 0x1

Channel is for input.

2.3.5.3.2 #define SIO_WRITE 0x2

Channel is for output.

2.3.5.3.3 #define SIO_ACTIVE 0x4

Channel is active.

2.3.5.3.4 #define SIO_LLD_COMMAND 0

Defines a command that will be handled by the Low Level Driver.

2.3.5.3.5 #define SIO_COMMAND_WRITE 0x10000000

Defines a command for an output channel.

2.3.5.3.6 #define SIO_COMMAND_READ 0x20000000

Defines a command for an input channel.

2.3.5.3.7 #define SIO_CHANNEL_TX_ENABLE (0x00000001 | SIO_LLD_COMMAND |
SI0O_COMMAND_WRITE)

Enable an output channel.
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2.3.5.3.8 #define SIO_CHANNEL_RX_ENABLE (0x00000002 | SIO_LLD_COMMAND |
SI0_COMMAND_READ)

Enable an input channel.

2.3.5.3.9 #define SIO_CHANNEL_TX_DISABLE (0x00000003 | SIO_LLD_COMMAND |
SI0_COMMAND_WRITE)

Disable an output channel.

2.3.5.3.10 #define SIO_CHANNEL_RX_DISABLE (0x00000004 | SIO_LLD_COMMAND |
SI0O_COMMAND_READ)

Disable an input channel.

2.3.5.3.11 #define SIO_DEVICE_TX_ENABLE (0x00000001 | SIO_LLD_COMMAND |
SI0O_COMMAND_WRITE)

Enable an output device.

2.3.5.3.12 #define SIO_DEVICE_RX_ENABLE (0x00000002 | SIO_LLD_COMMAND |
SIO_COMMAND_READ)

Enable an input device.

2.3.5.3.13 #define SIO_DEVICE_RX_TX_ENABLE (SIO_DEVICE_TX_ENABLE |
SIO_COMMAND_READ)

Enable an input/output device.

2.3.5.3.14 #define SIO_DEVICE_TX_DISABLE (0x00000003 | SIO_LLD_COMMAND |
SI0_COMMAND_WRITE)

Disable an output device.

2.3.5.3.15 #define SIO_DEVICE_RX_DISABLE (0x00000004 | SIO_LLD_COMMAND |
SI0_COMMAND_READ)

Disable an input device.
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2.3.5.3.16 #define SIO_DEVICE_RX_INTERRUPT_STATUS (0x00000005 | SIO_LLD_COMMAND |
SI0_COMMAND_READ)

RX interrupt status.

2.3.5.4 Typedef Documentation
2.3.5.4.1 typedef void« sio_dev_handle

SIO device handle - passed as parameter to all device functions.

2.3.5.5 SIO Initialization API

2.3.5.5.1 Overview

SIO upper layer API for the application initialization stage

Functions

* sio_dev_handle osSioDeviceOpen (char *device_name, sio_dev_open_params_t *dev_open_«

params)
* os_status osSioChannelOpen (sio_dev_handle sio_handle, sio_channel_t *sio_ch, int mode, sio_«

ch_open_params_t *ch_open_params)
¢ os_status osSioChannelClose (sio_channel_t *sio_ch)

2.3.5.5.2 Function Documentation

2.3.5.5.2.1 sio_dev_handle osSioDeviceOpen ( char x device_name, sio_dev_open_params_t x
dev_open_params )

Opens a SIO device for operation using the given parameters.

Parameters
in device_name | - The name of the device.
in dev_open_« | - Device parameters for use by both SIO and LLD, or NULL to use the
params | default device parameters.
Returns

A SIO device handle if the device was opened successfully
NULL if the device failed to open
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2.3.5.5.2.2 os_status osSioChannelOpen ( sio_dev_handle sio_handle, sio_channel_t x sio_ch,
int mode, sio_ch_open_params_t x ch_open_params )

Opens a channel of a SIO device using the given parameters.

Parameters
in sio_handle | - S10 device handle returned by osSioDeviceOpen()
out sio_ch | - Pointer to a SIO channel structure.
in mode | - Channel mode (SIO_READ, SIO_WRITE, SIO_ACTIVE).
in ch_open_« | - Channel parameters.
params

Return values

OS_SUCCESS | if channel was opened successfully
OS_FAIL | if the underlying LLD channel failed to open properly

2.3.5.5.2.3 os_status osSioChannelClose ( sio_channel_t x sio_ch )

Closes an open channel of a SIO device.

Parameters

] in sio_ch \ - Pointer to a valid SIO channel returned by osSioChannelOpen() \

Return values

| OS_SUCCESS | if channel closed properly |

Returns

Error status, encoded in os_error.h, if the underlying LLD channel failed to close properly

2.3.5.6 SIO Runtime API

2.3.5.6.1 Overview

SIO upper layer API for the application runtime stage

Functions

* os_status osSioDeviceCtrl (sio_dev_handle sio_handle, uint32_t command, void xparam)
* os_status 0sSioChannelCtrl (sio_channel_t *sio_ch, uint32_t command, void *param)

* uint8_t * osSioBufferGet (sio_channel_t *sio_ch, uint16_t xlength)

e 0s_status osSioBufferPut (sio_channel_t xsio_ch)
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2.3.5.6.2 Function Documentation

2.3.5.6.2.1

os_status osSioDeviceCtrl ( sio_dev_handle sio_handle, uint32_t command, void *
param )

Performs control commands on a device.

Parameters
in sio_handle | - SIO device handle returned by osSioDeviceOpen()
in command | - Command code - see SIO Control Commands
in param | - Command parameter, command specific

Return values

OS_SUCCESS | if command was executed properly

OS_ERR_COMMAND_« | if command is unsupported
UNSUPPORTED

Returns

Error status, encoded in os_error.h, if the underlying LLD device failed to execute the command

2.3.5.6.2.2

os_status osSioChannelCtrl ( sio_channel_t x sio_ch, uint32_t command, void x
param )

Performs control commands on a channel.

Parameters
in sio_ch | - Pointer to a valid SIO channel returned by osSioChannelOpen()
in command | - Command code - see SIO Control Commands
in param | - Command parameter, command specific

Return values

OS_SUCCESS | if command was executed properly

OS_ERR_COMMAND_

INVALID | versa

if SIO_READ command was called on a SIO_WRITE channel, or vice

Returns

Error status, encoded in os_error.h, if the underlying LLD channel failed to execute the command
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2.3.5.6.2.3 uint8_tx osSioBufferGet ( sio_channel_t x sio_ch, uint16_t x length )

Gets a valid buffer from SIO if exists, or NULL
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Parameters
in sio_ch | - Pointer to a valid SIO channel, osSioChannelOpen() returns this
pointer.
out length | - buffer_data_size.

Return values

pointer | to a valid buffer
NULL | if no more valid buffers exist for the channel

2.3.5.6.2.4 os_status osSioBufferPut ( sio_channel_t x sio_ch )

Puts a buffer previously to the SIO channel

This function puts a buffer, obtained by calling osSioBufferGet(), to the SIO channel. The SIO module
will put the buffers in the same order as they were given to the application

Parameters

in sio_ch | - Pointer to a valid SIO channel, osSioChannelOpen() returns this
pointer.

Return values

| OS_SUCCESS | Allways.

2.4 System Memory Management
2.4.1 Overview

Memory allocation, alignment and buffers management.

Modules

MMU - Memory Management Unit API
Memory Allocation API

Buffers Pool Management API

Caches Control API

Data Structures

e struct os_mem_part_t
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Macros

o #define ALIGN_SIZE(SIZE, ALIGNMENT) ((((uint32_t)(SIZE)) + ((uint32_t)(ALIGNMENT)) -

1) & (~(((uint32_t)(ALIGNMENT)) - 1)))
o #define ALIGN_DOWN_SIZE(SIZE, ALIGNMENT) ((uint32_t)(SIZE) & (~(((uint32_t)(ALIG«

NMENT)) - 1))

o #define ALIGNABLE_SIZE(SIZE, ALIGNMENT) (((uint32_t)(SIZE)) + ((uint32_t)(ALIGNME«
NT)) - 1)

« #define ALIGN_ADDRESS(ADDRESS, ALIGNMENT) ((((uint32_t)(ADDRESS)) + ((uint32_«
t)(ALIGNMENT)) - 1) & (~(((uint32_t)(ALIGNMENT)) - 1)))

o #define ALIGN_DOWN_ADDRESS(ADDRESS, ALIGNMENT) ((uint32_t)(ADDRESS) &

(~(((uint32_t)(ALIGNMENT)) - 1)))

« #define ALIGN_DOWN_PHYS_ADDRESS(ADDRESS, ALIGNMENT) ((0s_phys_ptr)(ADDR«-
ESS) & (~(((0s_phys_ptr)(ALIGNMENT)) - 1)))

o #define IS_ALIGNED(ADDRESS, ALIGNMENT) (!(((uint32_t)(ADDRESS)) & (((uint32_t)(A«

LIGNMENT)) - 1)))
 #define IS_COMPILER_ALIGNED(ADDRESS, ALIGNMENT) (((uint32_t)(ADDRESS)) %

((uint32_t)(ALIGNMENT)) == 0)
« #define MEM_PART_SIZE(NUM_OF_BUFFERS) ALIGNABLE_SIZE((sizeof(os_mem_part_-

t) + (NUM_OF_BUFFERS) x sizeof(os_virt_ptr))), ALIGNED_4_BYTES)
e #define MEM_PART_DATA_SIZE(NUM, BUF_SIZE, ALIGNMENT) ALIGNABLE_SIZ.

E((NUM)*(ALIGN_SIZE(BUF_SIZE, ALIGNMENT))), ALIGNMENT)

#define OS_MEM_PRAM OS_MEM_QE_PRAM

#define OS_MEM_DDR_LOCAL OS_MEM_DDRO_LOCAL_CACHEABLE

#define OS_MEM_DDR_SHARED OS_MEM_DDRO_SHARED_NONCACHEABLE

#define OS_MEM_DDR_SHARED_CACHEABLE OS_MEM_DDRO_SHARED_CACHEABLE
#define OS_MEM_DDR_LOCAL_NONCACHEABLE OS_MEM_DDRO_LOCAL_NONCAC«

HEABLE

Enumerations

* enum os_mem_type {
OS_MEM_LOCAL_CACHEABLE = (OS_VALID_NUM | OS_SMARTDSP_HEAP | OS_ME«-
M_CACHEABLE_TYPE), OS_MEM_LOCAL_NONCACHEABLE = (OS_VALID_NUM | OS«
_SMARTDSP_HEAP), OS_MEM_SHARED_CACHEABLE = (OS_VALID_NUM | OS_SMA«
RTDSP_HEAP | OS_MEM_SHARED_TYPE | OS_MEM_CACHEABLE_TYPE),
OS_MEM_SHARED_NONCACHEABLE = (OS_VALID_NUM | OS_SMARTDSP_HEAP | O«
S_MEM_SHARED_TYPE), OS_MEM_QE_PRAM_SHARED_NONCACHEABLE = (OS_VA«
LID_NUM | OS_SMARTDSP_HEAP | OS_MEM_SHARED_TYPE | OS_MEM_QE_PRAM_T+
YPE), OS_MEM_MAPLE_PRAM_SHARED_NONCACHEABLE = (OS_VALID_NUM | OS_«
SMARTDSP_HEAP | OS_MEM_SHARED_TYPE | OS_MEM_MAPLE_PRAM_TYPE),
OS_MEM_M?2_SHARED_CACHEABLE = (OS_VALID_NUM | OS_SMARTDSP_HEAP | O«
S_MEM_CACHEABLE_TYPE | OS_MEM_SHARED_TYPE | OS_MEM_M2_TYPE), OS_M«-
EM_M3_LOCAL_CACHEABLE = (OS_VALID_NUM | OS_SMARTDSP_HEAP | OS_MEM«-
_CACHEABLE_TYPE | OS_MEM_M3_TYPE), OS_MEM_M3_LOCAL_NONCACHEABLE =
(OS_VALID_NUM | OS_SMARTDSP_HEAP | OS_MEM_M3_TYPE),
OS_MEM_M3_SHARED_NONCACHEABLE = (OS_VALID_NUM | OS_SMARTDSP_HEA«
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P | OS_MEM_SHARED_TYPE | OS_MEM_M3_TYPE), OS_MEM_M3_SHARED_CACHEA«
BLE = (OS_VALID_NUM | OS_SMARTDSP_HEAP | OS_MEM_CACHEABLE_TYPE | OS«
_MEM_SHARED_TYPE | OS_MEM_M3_TYPE), OS_MEM_DDRO0O_LOCAL_CACHEABLE =
(OS_VALID_NUM | OS_SMARTDSP_HEAP | OS_MEM_CACHEABLE_TYPE | OS_MEM_«
DDRO_TYPE),

OS_MEM_DDRO_LOCAL_NONCACHEABLE = (OS_VALID_NUM | OS_SMARTDSP_HE«
AP | OS_MEM_DDRO_TYPE), OS_MEM_DDR0O_SHARED_NONCACHEABLE = (OS_VA«
LID_NUM | OS_SMARTDSP_HEAP | OS_MEM_SHARED_TYPE | OS_MEM_DDRO_TYP+
E), OS_MEM_DDRO_SHARED_CACHEABLE = (OS_VALID_NUM | OS_SMARTDSP_HEAP
| OS_MEM_CACHEABLE_TYPE | OS_MEM_SHARED_TYPE | OS_MEM_DDRO_TYPE),
OS_MEM_DDR1_LOCAL_CACHEABLE = (OS_VALID_NUM | OS_SMARTDSP_HEAP | O«
S_MEM_CACHEABLE_TYPE | OS_MEM_DDRI1_TYPE), OS_MEM_DDRI1_LOCAL_NON«-
CACHEABLE = (OS_VALID_NUM | OS_SMARTDSP_HEAP | OS_MEM_DDRI_TYPE), OS«
_MEM_DDRI1_SHARED_NONCACHEABLE = (OS_VALID_NUM | OS_SMARTDSP_HEAP |
OS_MEM_SHARED_TYPE | OS_MEM_DDRI1_TYPE),
OS_MEM_DDRI1_SHARED_CACHEABLE = (OS_VALID_NUM | OS_SMARTDSP_HEAP |
OS_MEM_CACHEABLE_TYPE | OS_MEM_SHARED_TYPE | OS_MEM_DDRI1_TYPE), O«
S_MEM_HET_DDRI1_SHARED_CACHEABLE = (OS_VALID_NUM | OS_SMARTDSP_HE«-
AP | OS_MEM_CACHEABLE_TYPE | OS_MEM_SHARED_TYPE | OS_MEM_DDRI1_TYPE |
OS_MEM_HET _TYPE), OS_MEM_HET_DDRO_SHARED_CACHEABLE = (OS_VALID_N:-
UM | OS_SMARTDSP_HEAP | OS_MEM_CACHEABLE_TYPE | OS_MEM_SHARED_TYPE
| OS_MEM_DDRO_TYPE | OS_MEM_HET_TYPE),
OS_MEM_MAPLEO_BD_RING_SHARED_NONCACHEABLE = (OS_VALID_NUM | OS_S«
MARTDSP_HEAP | OS_MEM_SHARED_TYPE | OS_MEM_MAPLEO_BD_RING_TYPE), O+
S_MEM_MAPLE1_BD_RING_SHARED_NONCACHEABLE = (OS_VALID_NUM | OS_SM«
ARTDSP_HEAP | OS_MEM_SHARED_TYPE | OS_MEM_MAPLE1_BD_RING_TYPE), OS«
_MEM_MAPLE2_BD_RING_SHARED_NONCACHEABLE = (OS_VALID_NUM | OS_SMA«
RTDSP_HEAP | OS_MEM_SHARED_TYPE | OS_MEM_MAPLE2_BD_RING_TYPE) }

Memory offsets

#define OFFSET 0 BYTES 0x0
#define OFFSET 2 BYTES 0x2
#define OFFSET_4 BYTES 0x4
#define OFFSET_8 BYTES 0x8
#define OFFSET_16 BYTES 0x10
#define OFFSET_32 BYTES 0x20
#define OFFSET_64 BYTES 0x40
#define OFFSET 128 BYTES 0x80
#define OFFSET 256 BYTES 0x100
#define OFFSET_512 BYTES 0x200
#define OFFSET_1024 BYTES 0x400
#define OFFSET_2048 BYTES 0x800
#define OFFSET 4096_BYTES 0x1000
#define ALIGNED_1_BYTES 0x1
#define ALIGNED 2 BYTES 0x2
#define ALIGNED_4 BYTES 0x4
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#define ALIGNED_8 BYTES 0x8
#define ALIGNED 16 BYTES 0x10
#define ALIGNED 32 BYTES 0x20
#define ALIGNED_64 BYTES 0x40
#define ALIGNED 128 BYTES 0x80
#define ALIGNED_256_BYTES 0x100
#define ALIGNED 512 BYTES 0x200
#define ALIGNED 1024 BYTES 0x400
#define ALIGNED 2048 BYTES 0x800
#define ALIGNED_4096_BYTES 0x1000

Memory Type Enumeration definitions

#define OS_VALID NUM_MASK 0xFFF00000

#define OS_MEM_FLAGS_MASK 0x000FF000

#define OS_ MEM_TYPE_MASK 0x0000001F

#define OS_VALID_ NUM 0xEC900000

#define OS_SMARTDSP_HEAP 0x00080000

#define OS_ MEM_CACHEABLE_TYPE 0x00040000

#define OS_MEM_SHARED_TYPE 0x00020000

#define OS_MEM_HET_TYPE 0x00010000

#define OS_ MEM_M1_TYPE 0x00000001

#define OS_ MEM_M2_TYPE 0x00000002

#define OS_MEM_M3_TYPE 0x00000003

#define OS_MEM_DDRO_TYPE 0x00000004

#define OS_MEM_DDRI1_TYPE 0x00000005

#define OS_MEM_QE_PRAM_TYPE 0x00000006

#define OS_ MEM_MAPLE_PRAM_TYPE 0x00000007

#define OS_MEM_MAPLEO_BD_RING_TYPE (OS_MEM_MAPLE_PRAM_TYPE | 0x00000010)
#define OS_MEM_MAPLE1_BD_RING_TYPE (OS_MEM_MAPLE_PRAM_TYPE | 0x00000020)
#define OS_MEM_MAPLE2_BD_RING_TYPE (OS_MEM_MAPLE_PRAM_TYPE | 0x00000030)

2.4.2 Data Structure Documentation

2.4.2.1 struct os_mem_part t

Memory Management Allocation Structure.

Data Fields

os_spinlock_handle guard
volatile uint8_t ** array_addr
volatile int32_t curr_index
volatile uint32_t block_size
volatile uint16_t shared
volatile uint16_t buffer offset
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2.4.2.1.1 Field Documentation

2.4.2.1.1.1 os_spinlock_handle os_mem_part_t::guard
Multicore synchronization element.

2.4.2.1.1.2 volatile uint8_txx os_mem_part_t::array_addr
Memory blocks array.

2.4.2.1.1.3 volatile int32_t os_mem_part_t::curr_index
Memory block index to get or free.

2.4.2.1.1.4 volatile uint32_t os_mem_part_t::block_size
Size of each block (in bytes).

2.4.2.1.1.5 volatile uint16_t os_mem_part_t::shared
Shared between cores.

2.4.2.1.1.6 volatile uint16_t os_mem_part_t::buffer_offset

buffer space reserved for LLD

2.4.3 Macro Definition Documentation

2.4.3.1 #define OFFSET_0_BYTES 0x0

0-bytes offset

2.4.3.2 #define OFFSET_2_BYTES 0x2

2-bytes offset

2.4.3.3 #define OFFSET 4 BYTES 0x4

4-bytes offset

2.4.3.4 #define OFFSET_8_BYTES 0x8

8-bytes offset
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2.4.3.5 #define OFFSET_16_BYTES 0x10

16-bytes offset

2.4.3.6 #define OFFSET_32_BYTES 0x20

32-bytes offset

2.4.3.7 #define OFFSET_64_BYTES 0x40

64-bytes offset

2.4.3.8 #define OFFSET_128_BYTES 0x80

128-bytes offset

2.4.3.9 #define OFFSET_256_BYTES 0x100

256-bytes offset

2.4.3.10 #define OFFSET_512_BYTES 0x200

512-bytes offset

2.4.3.11 #define OFFSET_1024_BYTES 0x400

1024-bytes offset

2.4.3.12 #define OFFSET_2048_BYTES 0x800

2048-bytes offset

2.4.3.13 #define OFFSET_4096_BYTES 0x1000

4096-bytes offset

2.4.3.14 #define ALIGNED_1_BYTES 0x1

1-bytes alignment
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2.4.3.15 #define ALIGNED_2 BYTES 0x2

2-bytes alignment

2.4.3.16 #define ALIGNED_4_BYTES 0x4

4-bytes alignment

2.4.3.17 #define ALIGNED_8_BYTES 0x8

8-bytes alignment

2.4.3.18 #define ALIGNED_16_BYTES 0x10

16-bytes alignment

2.4.3.19 #define ALIGNED_32_BYTES 0x20

32-bytes alignment

2.4.3.20 #define ALIGNED_64_BYTES 0x40

64-bytes alignment

2.4.3.21 #define ALIGNED_128 BYTES 0x80

128-bytes alignment

2.4.3.22 #define ALIGNED_256_BYTES 0x100

256-bytes alignment

2.4.3.23 #define ALIGNED_512_BYTES 0x200

512-bytes alignment

2.4.3.24 #define ALIGNED_1024_BYTES 0x400

1024-bytes alignment
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2.4.3.25 #define ALIGNED_2048 BYTES 0x800

2048-bytes alignment

2.4.3.26 #define ALIGNED_4096_BYTES 0x1000

4096-bytes alignment

2.4.3.27 #define ALIGN_SIZE( SIZE, ALIGNMENT ) ((((uint32_t)(SIZE)) +
((uint32_t)(ALIGNMENT)) - 1) & (~(((uint32_t)(ALIGNMENT)) - 1))

Align a given size - equivalent to ceil(SIZE,ALIGNMENT)

2.4.3.28 #define ALIGN_DOWN_SIZE( SIZE, ALIGNMENT ) ((uint32_t)(SIZE) &
(~(((uint32_t)(ALIGNMENT)) - 1)))

Align a given size to a lower aligned size - equivalent to floor(SIZE,ALIGNMENT)

2.4.3.29 #define ALIGNABLE_SIZE( SIZE, ALIGNMENT ) (((uint32_t)(SIZE)) +
((uint32_t)(ALIGNMENT)) - 1)

Extend a given size to make it alignable.

2.4.3.30 #define ALIGN_ADDRESS( ADDRESS, ALIGNMENT ) ((((uint32_t)(ADDRESS))
+ ((uint32_t)(ALIGNMENT)) - 1) & (~(((uint32_t)(ALIGNMENT)) - 1)))

Align a given address - equivalent to ceil(ADDRESS,ALIGNMENT)

2.4.3.31 #define ALIGN_DOWN_ADDRESS( ADDRESS, ALIGNMENT
) ((uint32_t)(ADDRESS) & (~(((uint32_t)(ALIGNMENT)) - 1)))

Align a given address to a lower aligned address - equivalent to floor(ADDRESS,ALIGNMENT)

2.4.3.32 #define ALIGN_DOWN_PHYS_ADDRESS( ADDRESS, ALIGNMENT
) ((os_phys_ptr)(ADDRESS) & (~(((0s_phys_ptr)(ALIGNMENT)) - 1))

Align a given address to a lower aligned address - equivalent to floor(ADDRESS,ALIGNMENT)
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2.4.3.33 #define IS_ALIGNED( ADDRESS, ALIGNMENT ) (!(((uint32_t)(ADDRESS)) &
(((uint32_t)(ALIGNMENT)) - 1))

Check if a given address is aligned.

2.4.3.34 #define IS_COMPILER_ALIGNED( ADDRESS, ALIGNMENT
) ((uint32_t)(ADDRESS)) % ((uint32_t)(ALIGNMENT)) == 0)

Check if a given address is aligned; Use it for cw_assert()

2.4.3.35 #define MEM_PART_SIZE( NUM_OF BUFFERS ) ALIGNABLE_SIZ.-
E((sizeof(os_mem_part_t) + (NUM_OF_BUFFERS) x sizeof(os_virt_ptr))),
ALIGNED_4_BYTES)

Determines the needed memory size for a memory manager.

Use this macro to set the size of the memory space dedicated for the memory manager. This memory
space should be passed as the mem_part parameter to osMemPartCreate(). If you use a smaller size the
stack will be corrupted.

2.4.3.36 #define MEM_PART DATA_SIZE( NUM, BUF_SIZE, ALIGNMENT
) ALIGNABLE_SIZE((NUM)x(ALIGN_SIZE(BUF_SIZE, ALIGNMENT))),
ALIGNMENT)

Determines the needed memory size for all memory blocks.

Use this macro to set the size of the memory space dedicated for the allocated memory blocks. This
memory space should be passed as the data_address parameter to osMemPartCreate(). If you use a smaller
size the stack will be corrupted.

2.4.3.37 #define OS_VALID_NUM_MASK 0xFFF00000

SmartDSP validity check number is encoded here.

2.4.3.38 #define OS_MEM_FLAGS_MASK 0x000FF000

Memory flags (see below) should be encoded in these bits.

2.4.3.39 #define OS_MEM_TYPE_MASK 0x0000001F

Memory type should be encoded in these bits.
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2.4.3.40 #define OS_VALID_NUM 0xEC900000

Used by SmartDSP code to ensure that this is a valid heap.

2.4.3.41 #define OS_SMARTDSP_HEAP 0x00080000

Bit signifying that the heap is defined by SmartDSP OS.

2.4.3.42 #define OS_MEM_CACHEABLE_TYPE 0x00040000

Bit signifying that the heap is cacheable.

2.4.3.43 #define OS_MEM_SHARED_TYPE 0x00020000

Bit signifying that the heap is shared.

2.4.3.44 #define OS_MEM_HET_TYPE 0x00010000

Heap in PA DDR where SC owns memory allocator - for heterogeneous SoC only.

2.4.3.45 #define OS_MEM_M1_TYPE 0x00000001

Heap in M1 memory.

2.4.3.46 #define OS_MEM_M2_TYPE 0x00000002

Heap in M2 memory.

2.4.3.47 #define OS_MEM_M3_TYPE 0x00000003

Heap in M3 memory.

2.4.3.48 #define OS_MEM_DDRO_TYPE 0x00000004

Heap in DDRO memory.

2.4.3.49 #define OS_MEM_DDR1_TYPE 0x00000005

Heap in DDR1 memory.
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2.4.3.50 #define OS_MEM_QE_PRAM_TYPE 0x00000006

Heap in QE PRAM memory.

2.4.3.51 #define OS_MEM_MAPLE_PRAM_TYPE 0x00000007

Heap in MAPLE PRAM memory.

2.4.3.52 #define OS_MEM_MAPLEO_BD_RING_TYPE (OS_MEM_MAPLE_PRAM_TYPE
| 0x00000010)

Heap in MAPLEO BD ring memory.

2.4.3.53 #define OS_MEM_MAPLE1_BD_RING _TYPE (OS_MEM_MAPLE_PRAM _TYPE
| 0x00000020)

Heap in MAPLEI1 BD ring memory.

2.4.3.54 #define OS_MEM_MAPLE2_BD_RING_TYPE (OS_MEM_MAPLE_PRAM_TYPE
| 0x00000030)

Heap in MAPLE2 BD ring memory.

2.4.3.55 #define OS_MEM_PRAM OS_MEM_QE_PRAM

QE parameter RAM memory.

2.4.3.56 i#define OS_MEM_DDR_LOCAL OS_MEM_DDRO_LOCAL_CACHEABLE

DDRO local memory.

2.4.3.57 i#define OS_MEM_DDR_SHARED OS_MEM_DDR0_SHARED_NONCACHEA
BLE

DDRO shared memory.

2.4.3.58 #define OS_MEM_DDR_SHARED_CACHEABLE OS_MEM_DDR(0_SHARED_C-
ACHEABLE

DDRO shared cacheable memory.
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2.4.3.59 #define OS_MEM_DDR_LOCAL_NONCACHEABLE OS_ MEM_DDR0O LOCAL -
NONCACHEABLE

DDRO local non-cacheable.

2.4.4 Enumeration Type Documentation

2.4.4.1 enum os_mem_type

Memory Type Enumeration.

Each heap managed by SmartDSP MUST have a unique identifier which will allows SmartDSP to differ-
entiate it from other heaps. The os_mem_type enumeration provides identifiers for all SmartDSP defined
heaps. The SmartDSP heap enumeration is split into 3 parts - "magic number", flags and memory type.
Each such part has a bit mask as shown below: OS_VALID_NUM_MASK, OS_MEM_FLAGS_MASK
and OS_MEM_TYPE_MASK. The "magic number" is used in order to verify the validity of a heap. The
flags specify the characteristics of the heap. The memory type specifies the type of memory the heap
resides in.

Warning

All heaps provided by SmartDSP will have OS_SMARTDSP_HEAP defined in their enumeration.
In order to prevent a user defined heap’s identifier from clashing with a SmartDSP identifier; the
user MUST NOT define OS_SMARTDSP_HEAP as part of the heap identifier. All other flags are
assumed to be valid in any user defined heap identifier. As such SmartDSP MAY perform checks on
the heap type (cacheable, shared etc.) before performing any runtime code using the heap.

Not all heaps are supported on all architectures

Enumerator

OS_MEM LOCAL_CACHEABLE Local cacheable memory - This heap is required in all Smart«
DSP OS applications; the physical memory location is chosen by the OS based on the the archi-
tecture.

OS_MEM _LOCAL_NONCACHEABLE Local non-cacheable memory - This heap is required in
most SmartDSP OS applications; the physical memory location is chosen by the OS based on
the the architecture.

OS_MEM_SHARED_CACHEABLE Shared cacheable memory - This heap is required in all mul-
ticore SmartDSP OS applications; the physical memory location is chosen by the OS based on
the the architecture.

OS_MEM SHARED NONCACHEABLE Shared non-cacheable memory - This heap is required
in all multicore SmartDSP OS applications; the physical memory location is chosen by the OS
based on the the architecture.

OS_MEM_QE_PRAM_SHARED_NONCACHEABLE QUICC Engine PRAM heap.

OS_MEM_MAPLE_PRAM_SHARED_NONCACHEABLE MAPLE heap.
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OS_MEM M2 _SHARED CACHEABLE Shared cacheable heap in M2 memory.

OS_MEM_M3_LOCAL_CACHEABLE 1ocal cacheable heap in M3 memory.

OS_MEM_M3_LOCAL_NONCACHEABLE 1ocal non-cacheable heap in M3 memory.

OS_MEM M3 _SHARED NONCACHEABLE Shared non-cacheable heap in M3 memory.

OS_MEM M3 _SHARED CACHEABLE Shared cacheable heap in M3 memory.

OS_MEM DDR0O_LOCAL_CACHEABLE 1.ocal cacheable heap in DDRO memory.

OS_MEM_DDR0O_LOCAL_NONCACHEABLE Local non-cacheable heap in DDR0O memory.

OS_MEM_DDR0O_SHARED_NONCACHEABLE Shared non-cacheable heap in DDRO memory.

OS_MEM _DDR0O_SHARED CACHEABLE Shared cacheable heap in DDRO memory.

OS_MEM DDRI LOCAL_CACHEABLE 1.ocal cacheable heap in DDR1 memory.

OS_MEM DDRI LOCAL _NONCACHEABLE 1.ocal non-cacheable heap in DDR1 memory.

OS_MEM_DDRI1_SHARED_NONCACHEABLE Shared non-cacheable heap in DDR1 memory.

OS_MEM_DDRI1_SHARED_CACHEABLE Shared cacheable heap in DDR1 memory.

OS_MEM_HET DDRI_SHARED CACHEABLE Shared cacheable heap in PA DDR where S«
C owns memory allocator. This heap is shared for multicore devices and local for single core
devices

OS_MEM_HET _DDR0O_SHARED CACHEABLE Shared cacheable heap in PA DDR where S«
C owns memory allocator. This heap is shared for multicore devices and local for single core
devices

OS_MEM _MAPLEO_BD_RING_SHARED NONCACHEABLE MAPLEO BD ring heap.

OS_MEM _MAPLEI _BD_RING_SHARED NONCACHEABLE MAPLEI] BD ring heap.

OS_MEM _MAPLE2 BD_RING_SHARED NONCACHEABLE MAPLE2 BD ring heap.

2.4.5 MMU - Memory Management Unit API

2.4.5.1 Overview

Memory Managment Unit, defines, enumerations and API

The SmartDSP OS MMU module make a destinct separation between program and data aspects of the
MMU

Modules

Data MMU API

Program MMU API

SC3900 MMU Initialization API
SC3900 MMU API

Data Structures

e struct oS_mmu_error
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Macros

#define OS_MMU_SYSTEM_CONTEXT 1

Typedefs

typedef uint32_t os_mmu_segment_handle

Enumerations

enum mmu_memory_t { OS_MMU_DATA =0, OS_MMU_PROG }

Functions

os_status osMmuDataSegmentFind (os_mmu_segment_handle *descriptor)
os_status osMmuDataSegmentCreate (os_mmu_segment_handle descriptor, os_const_virt_ptr

virt_addr, os_const_phys_ptr phys_addr, uint32_t size, os_mmu_attr attr, void xarch)

os_status osMmuDataSegmentEnable (os_mmu_segment_handle descriptor, bool enable)
os_status osMmuDataSegmentSizeGet (os_mmu_segment_handle descriptor, uint32_t xsize)
os_status osMmuDataSegmentVirtBaseGet (os_mmu_segment_handle descriptor, os_virt_ptr

xvirt_base)
os_status osMmuProgSegmentSizeGet (os_mmu_segment_handle descriptor, uint32_t *size)
os_status osMmuProgSegmentVirtBaseGet (os_mmu_segment_handle descriptor, os_virt_ptr

xvirt_base)

os_status osMmuDataVirtToPhys (os_const_virt_ptr virt_addr, os_phys_ptr xphys_addr)

os_status osMmuDataVirtProbe (os_const_virt_ptr virt_addr)

os_status osMmuDataSegmentProbe (os_const_virt_ptr virt_addr, os_mmu_segment_handle

xsegment_num)

int osMmuDataNumOfSegmentsGet ()

int osMmuDataNumOfUsedSegmentsGet ()

int osMmuDataMaxIdGet ()

os_status osMmuDataErrorDetect (struct os_mmu_error *err)
void osMmuDataErrorClear ()

2.4.5.2 Data Structure Documentation

2.4.5.21 struct os mmu_error

MMU error - populated when reporting MMU exceptions.

Data Fields

uint32_t error_address
uint32_t error_pc
uint32_t rw_access
uint32_t priviledge_level
uint32_t access_width
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2.45.2.1.1 Field Documentation
2.4.5.2.1.1.1 uint32_t os_mmu_error::error_address
violation address
2.4.5.2.1.1.2 uint32_t os_mmu_error::error_pc
program counter that caused the exception
2.4.5.2.1.1.3 uint32_t os_mmu_error::rw_access
read is O, write is 1
2.4.5.2.1.1.4 uint32_t os_mmu_error::priviledge level
user is 0, supervisor is 1
2.4.5.2.1.1.5 uint32_t os mmu_error::access_width

Access Violation Width.

2.4.5.3 Macro Definition Documentation
2.4.5.3.1 #define OS_MMU_SYSTEM_CONTEXT 1

This is reserved and default ID for system context - MAY NOT BE CHANGED.

2.4.5.4 Typedef Documentation
2.4.5.4.1 typedef uint32_t os_mmu_segment_handle

MMU segment handle - passed to MMU segment API.

2.4.5.5 Enumeration Type Documentation
2.4.5.5.1 enum mmu_memory_t

MMU memory type - describes the type of memory managed.

Enumerator

OS_MMU_DATA Data MMU.
OS_MMU_PROG Program MMU.
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2.4.5.6 Function Documentation

2.45.6.1 os_status osMmuDataSegmentFind ( os_mmu_segment_handle x descriptor )

Find a free data segment in MMU

Parameters

] out \ descriptor | - descriptor’s pointer

Return values

OS_SUCCESS | if successful
OS_FAIL | if not available

Warning

This function returns a free segment in MMU. There is no function that deletes the segment.

2.4.5.6.2 os_status osMmuDataSegmentCreate ( os_mmu_segment_handle descriptor,
os_const_virt_ptr virt_addr, os_const_phys_ptr phys_addr, uint32_t size, os_mmu_attr
attr, void x arch )

Create data segment in MMU

This function creates new MMU data segment based on the user’s configuration.

Parameters
in descriptor | - Descriptor handle returned by osMmuDataSegmentFind()
in virt_addr | - Virtual base address of this segment.
in phys_addr | - Physical base address of this segment.
in size | - Size of this segment in bytes.
in attr | - Attributes of the segment (arch dependant).
in arch | - Arch specific parameters

Return values

OS_SUCCESS | if successful
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OS_ERR_MMU_WRON« | if descriptor is not legal
G_DESC
OS_ERR _MMU_WRON« | if virt_addr or phys_addr alignment is illegal
G_ALIGNMENT
OS_ERR_MMU_WRON-« | if size is illegal
G_SIZE
OS_ERR_MMU_WRON« | if there are boundary crossing issues with the combination of size and virt«
G_BOUNDARY | _addr or phys_addr
OS_ERR_MMU_DSPE | if the MMU hardware rejected the configuration
ERR

2.4.5.6.3 os_status osMmuDataSegmentEnable ( os_mmu_segment_handle descriptor, bool
enable )

Enable a data segment in MMU

Parameters
in descriptor | - decriptor’s handle returned by osMmuDataSegmentFind()
in enable | - TRUE - enable, FALSE - disable

Return values

OS_SUCCESS \ if successful

2.4.5.6.4 os_status osMmuDataSegmentSizeGet ( os_mmu_segment_handle descriptor, uint32_t
* size )

Retrieve the segment size of data segment

Parameters
in descriptor | - Descriptor handle returned by osMmuDataSegmentFind() or osMmu«
DataSegmentProbe()
in size | - Size of this segment in bytes; used as return value.

Return values

OS _SUCCESS | if successful
OS_FAIL | if size calculation failed
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2.4.5.6.5 os_status osMmuDataSegmentVirtBaseGet ( os_mmu_segment_handle descriptor,
os_virt_ptr x virt_base )

Retrieve the segment virtual base of data segment

Parameters
in descriptor | - Descriptor handle returned by osMmuDataSegmentFind() or osMmu«-
DataSegmentProbe()
in virt_base | - Virtual base of segment; used as return value.

Return values

OS_SUCCESS | if successful
OS_FAIL | if size calculation failed

2.45.6.6 os_status osMmuProgSegmentSizeGet ( os_mmu_segment_handle descriptor, uint32_t
x Size )

Retrieve the segment size of Program segment

Parameters
in descriptor | - Descriptor handle returned by osMmuProgSegmentFind() or osMmu«-
ProgSegmentProbe()
in size | - Size of this segment in bytes; used as return value.

Return values

OS_SUCCESS | if successful
OS_FAIL | if size calculation failed

2.4.5.6.7 os_status osMmuProgSegmentVirtBaseGet ( os_mmu_segment_handle descriptor,
os_virt_ptr x virt_base )

Retrieve the segment virtual base of Program segment
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Parameters
in descriptor | - Descriptor handle returned by osMmuProgSegmentFind() or osMmu«-
ProgSegmentProbe()
in virt_base | - Virtual base of segment; used as return value.

Return values

OS_SUCCESS | if successful
OS_FAIL | if size calculation failed

2.4.5.6.8 os_status osMmuDataVirtToPhys ( os_const_virt_ptr virt_addr, os_phys_ptr x
phys_addr )

Translate a data virtual address to the corresponding physical one

Parameters
in virt_addr | - virtual address pointer
out phys_addr | - pointer to a physical address pointer
Returns

OS_SUCCESS if translation succedded
Error status, encoded in os_error.h, for other errors

2.4.5.6.9 os_status osMmuDataVirtProbe ( os_const_virt_ptr virt_addr )

Check if a data virtual address is valid
Parameters

’ in \ virt_addr \ - virtual address pointer

Returns

OS_SUCCESS if address is legal within existing context
Error status, encoded in os_error.h, for other errors

2.4.5.6.10 os_status osMmuDataSegmentProbe ( os_const_virt_ptr virt_addr,
os_mmu_segment_handle « segment_num )

Check which MMU segment maps a given address
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Parameters

in virt_addr | - virtual address pointer

out segment_num | - segment number that maps the address
Returns

OS_SUCCESS if address is legal within existing context
Error status, encoded in os_error.h, for other errors

2.4.5.6.11 int osMmuDataNumOfSegmentsGet ( )

Get number total number data segments

Returns

number of used data segments

2.4.5.6.12 int osMmuDataNumOfUsedSegmentsGet ( )

Get number of used data segments

Returns

number of used data segments

2.4.5.6.13 int osMmuDataMaxIidGet ( )

Get the number of maximum data id

Returns

The highest data id supported by MMU

2.4.5.6.14 os_status osMmuDataErrorDetect ( struct os_mmu_error * err )

Read the MMU and populate the os_mmu_error structre
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Parameters

out err | - error structre

Returns

Error status, encoded in os_error.h,

2.4.5.6.15 void osMmuDataErrorClear ( )

Clear the data MMU status

2.4.5.7 Data MMU API
2.4.5.8 Program MMU API

2.4.5.8.1 Overview

Program Memory Managment Unit, defines, enumerations and API

Functions

* os_status osMmuProgSegmentFind (os_mmu_segment_handle xdescriptor)
os_status osMmuProgSegmentCreate (os_mmu_segment_handle descriptor, o0s_const_virt_ptr

virt_addr, os_const_phys_ptr phys_addr, uint32_t size, os_mmu_attr attr, void *arch)

os_status osMmuProgSegmentEnable (os_mmu_segment_handle descriptor, bool enable)

uint32_t osMmuProgCurrentIDSet (uint32_t id)

uint32_t osMmuProgCurrentIDGet ()

os_status osMmuProgVirtToPhys (os_const_virt_ptr virt_addr, os_phys_ptr xphys_addr)

os_status osMmuProg VirtProbe (os_const_virt_ptr virt_addr)

os_status osMmuProgSegmentProbe (os_const_virt_ptr virt_addr, os_mmu_segment_handle

xsegment_num)

os_status osMmuDataGetAttr (os_const_virt_ptr virt_addr, os_mmu_attr xattr)

os_status osMmuProgGetAttr (os_const_virt_ptr virt_addr, os_mmu_attr xattr)

int osMmuProgNumOfSegmentsGet ()

int osMmuProgNumOfUsedSegmentsGet ()

int osMmuProgMaxIdGet ()

os_status osMmuProgErrorDetect (struct os_mmu_error *err)

void osMmuProgErrorClear ()

os_status osMmuDataPhysToVirtManual (os_const_phys_ptr phys_addr, os_virt_ptr xvirt_addr)

2.4.5.8.2 Function Documentation

2.45.8.2.1 os_status osMmuProgSegmentFind ( os_mmu_segment_handle x descriptor )
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Find a free prog segment in MMU
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Parameters

out descriptor | - descriptor’s pointer

Return values

OS_SUCCESS | if successful
OS_FAIL | if not available

Warning

This function returns a free segment in MMU. There is no function that deletes the segment.

2.45.8.2.2 os_status osMmuProgSegmentCreate ( os_mmu_segment_handle descriptor,
os_const_virt_ptr virt_addr, os_const_phys_ptr phys_addr, uint32_t size,
os_mmu_attr attr, void x arch )

Create prog segment in MMU

This function creates new MMU prog segment based on the user’s configuration.

Parameters
in descriptor | - Descriptor handle returned by osMmuProgSegmentFind()
in virt_addr | - Virtual base address of this segment.
in phys_addr | - Physical base address of this segment.
in size | - Size of this segment.
in attr | - Attributes of the segment (arch dependant).
in arch | - Arch specific parameters

Return values

OS_SUCCESS | if successful
OS_ERR MMU_WRON-< | if descriptor is not legal
G_DESC
OS_ERR MMU_WRON«- | if virt_addr or phys_addr alignment is illegal
G_ALIGNMENT
OS_ERR MMU_WRON-« | if size is illegal
G_SIZE
OS_ERR_MMU_WRON« | if there are boundary crossing issues with the combination of size and virt«

G_BOUNDARY | _addr or phys_addr
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OS_ERR_MMU_DSPE | if the MMU hardware rejected the configuration
_ERR

2.4.5.8.2.3 os_status osMmuProgSegmentEnable ( os_mmu_segment_handle descriptor, bool
enable )

Enable a prog segment in MMU

Parameters
in descriptor | - decriptor’s handle returned by osMmuProgSegmentFind()
in enable | - TRUE - enable, FALSE - disable

Return values

OS_SUCCESS | if successful

2.4.5.8.2.4 uint32_t osMmuProgCurrentiDSet ( uint32_t id )

Set current prog ID
Set current prog ID. Optinal use-case is when two virtual segments reside on the same addresses

Parameters

| in | id | - ID to set

Returns

previous prog ID

2.4.5.8.2.5 uint32_t osMmuProgCurrentiDGet ( )

Get current Prog ID

Returns

prog ID
2.4.5.8.2.6 os_status osMmuProgVirtToPhys ( os_const_virt_ptr virt_addr, os_phys_ptr x
phys_addr )
Translate a prog virtual address to the corresponding physical one
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Parameters

in virt_addr | - virtual address pointer

out phys_addr | - pointer to a physical address pointer
Returns

OS_SUCCESS if translation succedded
Error status, encoded in os_error.h, for other errors

2.4.5.8.2.7 os_status osMmuProgVirtProbe ( os_const_virt_ptr virt_addr )

Check if a prog virtual address is valid

Parameters

in virt_addr | - virtual address pointer

Returns

OS_SUCCESS if address is legal within existing context
Error status, encoded in os_error.h, for other errors

2.4.5.8.2.8 os_status osMmuProgSegmentProbe ( os_const_virt_ptr virt_addr,
os_mmu_segment_handle x segment_num )

Check which MMU segment maps a given address

Parameters

in virt_addr | - virtual address pointer

out segment_num | - segment number that maps the address
Returns

OS_SUCCESS if address is legal within existing context
Error status, encoded in os_error.h, for other errors

2.4.5.8.2.9 os_status osMmuDataGetAttr ( os_const_virt_ptr virt_addr, os_mmu_attr « atir )

Returns the attribute of MMU data segement according to virtual address

Example: if the function returns OS_SUCCESS, use the attr as follows: (attr & MMU_DATA_CACHE«
ABLE_WRITETHROUGH) to check if the segment is cacheable (sc3x00)
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Parameters
in virt_addr | - virtual address pointer
out attr | - attributes of the segement in a form of masks. masks defined in specific
arch h file should be used
Returns

OS_SUCCESS if address is legal within existing context
Error status, encoded in os_error.h, for other errors

2.4.5.8.2.10 os_status osMmuProgGetAttr ( os_const_virt_ptr virt_addr, os_mmu_attr « atir )

Returns the attribute of MMU program segement according to virtual address

Example: if the function returns OS_SUCCESS, use the attr as follows: (attr & MMU_PROG_L2_CA«
CHEABLE) to check if the segment is cacheable (sc3x00)

Parameters
in virt_addr | - virtual address pointer
out attr | - attributes of the segement in a form of masks. masks defined in specific
arch h file should be used
Returns

OS_SUCCESS if address is legal within existing context
Error status, encoded in os_error.h, for other errors

2.4.5.8.2.11 int osMmuProgNumOfSegmentsGet ( )

Get number total number prog segments

Returns

number of used prog segments

2.4.5.8.2.12 int osMmuProgNumOfUsedSegmentsGet ( )

Get number of used prog segments

Returns

number of used prog segments
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2.4.5.8.2.13 int osMmuProgMaxidGet ( )

Get the number of maximum prog id

Returns

The highest prog id supported by MMU

2.4.5.8.2.14 os_status osMmuProgErrorDetect ( struct os_mmu_error * err )

Read the MMU and populate the os_mmu_error structre

Parameters

out err | - error structre

Returns

Error status, encoded in os_error.h,

2.4.5.8.2.15 void osMmuProgErrorClear ( )

Clear the data MMU status

2.4.5.8.2.16 os_status osMmuDataPhysToVirtManual ( os_const_phys_ptr phys_addr,
os_virt_ptr x virt_addr )

Translate data physical address to virtual by manual inspection

Parameters
in phys_addr | - physical address
out virt_addr | - virtual address
Warning

This is an extremely slow implementation and shouldn’t be used in runtime

Returns

OS_SUCCESS if segment exists
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2.4.5.9 SC3900 MMU Initialization API

2.4.5.9.1 Overview

Memory Management Unit Initialization API

Data Structures

* union sc39xx_mmu_init_params_t

2.4.5.9.2 Data Structure Documentation

2.4.5.9.2.1 union sc39xx_mmu_init_params_t
Platform configuration parameters.

Data Fields

uint32_tm_cr
uint32_t gr:1
uint32_t gp:1
uint32_t ge:1
uint32_tice:1
uint32_t dce:1
uint32_t cvae:1
uint32_t soee:1
uint32_t veee:1
uint32_t ncee:1
uint32_t mpe:1
uint32_t ate:1
uint32_t eccee:1

2.45.9.2.1.1 Field Documentation
2.4.5.9.2.1.2 uint32_t sc39xx_mmu_init_params_t::gr

Guarded Rewind - TRUE/FALSE enables/disables the MMU assertion to rewind to the core, when a
speculative guarded read occurred.

2.4.5.9.2.1.3 uint32_t sc39xx_mmu_init_params_t::gp

Guarded Priority in SGB -.

* When TRUE Guarded access priority is High,
* When FALSE, Guarded access priority is Low

2.4.5.9.2.1.4 uint32_t sc39xx_mmu_init_params_t::ge

Gather Enable - TRUE/FALSE enables/disables SGB gathering function.
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2.4.5.9.2.1.5 uint32_t sc39xx_mmu_init_params_t::ice

Instruction Cache Enable - When TRUE, Instruction Cache is enabled.
Instruction accesses cache policy determined by relevant MMU descriptor. When FALSE, Instruction
Cache is disabled overriding ICache and L2 cache policy to non-cacheable for all instruction accesses

2.4.5.9.2.1.6 uint32_t sc39xx_mmu_init_params_t::dce

Data Cache Enable - When TRUE, Data Cache is enabled.

Data accesses cache policy determined by relevant MMU descriptor. When FALSE, Data Cache is dis-
abled overriding DCache and L2 cache policy to non-cacheable for all data accesses

2.4.5.9.2.1.7 uint32_t sc39xx_mmu_init_params_t::cvae

Capture Violation Address Enable - TRUE/FALSE enables/disables the capture mechanism of the violated
access address.

If disabled, the MMU registers M_PVA and M_DVA are not updated if there is an error (power saving
mode)

2.4.5.9.2.1.8 uint32_t sc39xx_mmu_init_params_t::soee

Stack Overrun Error Enabled - TRUE/FALSE enables/disables precise exceptions as a result of stack
related accesses that match non-stack descriptors.

2.4.5.9.2.1.9 uint32_t sc39xx_mmu_init_params_t::vccc

Voluntary Cache Commands Cancel -.

* When TRUE, the MMU and CME cancel the following cache performance commands: DMALL.-
OC, DFETCHx
* When false, cache performance commands are enabled

2.4.5.9.2.1.10 uint32_t sc39xx_mmu_init_params_t::ncee

Noncacheable Cache Commands Error Enabled - When TRUE,.

* generates precise exception on granular data cache commands to non-cacheable memory: DFLUSH,
DSYNC, DINVALIDATE, DTUNLOCK, DMALLOC, DFETCHx

* generates non-precise exception on granular program cache commands to non-cacheable memory:
PINVALIDATE, PUNLOCK, PFETCHx When FALSE, no exceptions are generated due to cache
commands to non-cacheable memory

2.4.5.9.2.1.11 uint32_t sc39xx_mmu_init_params_t::mpe

Memory Protection Enable - TRUE/FALSE enables/disables the protection-checking function in all en-
abled segment descriptors.

It also enables/disables the miss interrupt support on a miss access
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2.4.5.9.2.1.12 uint32_t sc39xx_mmu_init_params_t::ate

Address Translation Enable - TRUE/FALSE enables/disables the address translation mechanism.
2.4.5.9.2.1.13 uint32_t sc39xx_mmu_init_params_t::eccee

Error Detection Code Exception Enable - TRUE/FALSE enables/disables the the ECC exception.
2.4.5.9.2.1.14 uint32_t sc39xx_mmu_init_params_t::m_cr

all attributes above

2.4.5.10 SC3900 MMU API

2.4.5.10.1 Overview

SC3900 specific Program and Data MMU API

Macros

¢ #define MMU_FIELD_SET (val, shift) (os_mmu_attr)((val) << (shift))

e #define MMU_ATTR_FIELD_SET(reg_shift, shift, val) (os_mmu_attr)(MMU_FIELD_SET((val),
(shift)) << (reg_shift))

» #define MMU_ATTR_FIELD_GET(reg, reg_shift, shift, mask) (os_mmu_attr)(((uint64_t)(reg) &

MMU_ATTR_FIELD_SET((reg_shift), (shift), (mask))) >> (reg_shift))

#define MMU_BIT (1)

#define MMU_BIT_SET(bit_num) MMU_FIELD_SET(MMU_BIT, (bit_num))

#define MMU_ATTR_BIT_SET(reg_shift, bit_num) (MMU_BIT_SET(bit_num) << (reg_shift))

#define MMU_ATTR_BIT_GET(reg, reg_shift, bit_num) (((uint64_t)(reg) & MMU_ATTR_FIE«

LD_SET((reg_shift), (bit_num), MMU_BIT)) >> (reg_shift))

#define MMU_REGA_SHIFT (0)

#define MMU_REGC_SHIFT (32)

#define MMU_MAX_TID OxFF

#define MMU_ATTR_GET_PSDA(attr) ( ((uint64_t)(attr) & MMU_ATTR_PSDA_MASK)) >>

(MMU_REGA_SHIFT))
o #define MMU_ATTR_GET_PSDC(attr) ( ((uint64_t)(attr) & (MMU_ATTR_PSDC_MASK)) >>

(MMU_REGC_SHIFT) )
* #define MMU_ATTR_GET_DSDAC(attr) ( ((uint64_t)(attr) & (MMU_ATTR_DSDA_MASK)) >>

(MMU_REGA_SHIFT) )

o #define MMU_ATTR_GET_DSDC(attr) ( ((uint64_t)(attr) & (MMU_ATTR_DSDC_MASK)) >>
(MMU_REGC_SHIFT))

o #define MMU_ATTR_GET_MATC(attr) ( (((uint64_t)(attr)<<(MMU_REGC_SHIFT)) & (MM<-
U_ATTR_DSDC_MASK)) >> (MMU_REGC_SHIFT) )

o #define MMU_ATTR_GET_MATC(attr) ( (((uint64_t)(attr)<<(MMU_REGC_SHIFT)) & (MM«

U_ATTR_DSDC_MASK)) >> (MMU_REGC_SHIFT) )
o #define MMU_PHYS_ADDR_LOW(addr) ( (uint64_t)(addr) & OxFFFFFFFFULL )
o #define MMU_PHYS_ADDR_HIGH(addr) (( (uint64_t)(addr) >> 32) & 0x0000000F )
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MMU Program Register Bits

These bits are used for setting the attributes of
Program MMU segments

#define MMU_PROG_MATT_ENABLE MMU_ATTR_BIT_SET(MMU_REGA_SHIFT, 0)

#define MMU_PROG_DEF_XPERM_SUPER MMU_ATTR_BIT_SET(MMU_REGA_SHIFT, 2)

#define MMU_PROG_DEF_XPERM_USER MMU_ATTR_BIT SET(MMU_REGA_SHIFT, 4)

#define MMU_PROG_CACHEABLE_REGION MMU_ATTR_BIT_SET(MMU_REGA_SHIFT,

5)

#define MMU_PROG_NO_PREFETCH MMU_ATTR_FIELD SET(MMU_REGA_SHIFT, 7, 0)

« #define MMU_PROG_PREFETCH_ON_MISS MMU_ATTR_FIELD SET(MMU_REGA_SHI~—
FT, 7, 1)

« #define MMU_PROG_PREFETCH_ANY MMU_ATTR_FIELD SET(MMU REGA_SHIFT, 7,
2)

« #define MMU_PROG_FLEX_SEGMENT_MODEL MMU_ATTR_BIT_SET(MMU_REGA_S—
HIFT, 10)

« #define MMU_PROG_PID(id) MMU_ATTR_FIELD_SET(MMU_REGC_SHIFT, 8, id)

e #define MMU_PROG_L2_PARTITION_ID(id) MMU_ATTR_FIELD_SET(MMU_REGC_SHI—
FT, 20, id)

o #define MMU_PROG_COHERENT MMU_ATTR_BIT_SET(MMU_REGC_SHIFT, 16)

MMU Data Register Bits

These bits are used for setting the attributes of
Data MMU segments

o #define MMU_DATA_MATT_ENABLE MMU_ATTR_BIT_SET(MMU_REGA_SHIFT, 0)

#define MMU_DATA_DEF_WPERM_SUPER MMU_ATTR_BIT_SET(MMU_REGA_SHIFT,

1)

#define MMU_DATA_DEF_RPERM_SUPER MMU_ATTR_BIT_SET(MMU_REGA_SHIFT, 2)

#define MMU_DATA_DEF_WPERM_USER MMU_ATTR_BIT SET(MMU REGA_SHIFT, 3)

#define MMU_DATA_DEF_RPERM_USER MMU_ATTR_BIT SET(MMU _REGA_SHIFT, 4)

#define MMU_DATA_CACHEABLE_REGION MMU_ATTR_BIT_SET(MMU_REGA_SHIFT,

5)

e #define MMU_DATA_WRITETHROUGH_REGION MMU_ATTR_BIT_SET(MMU_REGA_«-
SHIFT, 6)

« #define MMU_DATA_NO_PREFETCH MMU_ATTR_FIELD_SET(MMU_REGA_SHIFT, 7, 0)

o #define MMU_DATA_PREFETCH_ON_MISS MMU_ATTR_FIELD_SET(MMU_REGA_SHI--
FT, 7, 1)

o #define MMU_DATA_PREFETCH_ANY MMU_ATTR_FIELD_SET(MMU_REGA_SHIFT, 7,
2)

e #define MMU_DATA_FLEX_SEGMENT_MODEL MMU_ATTR_BIT_SET(MMU_REGA_S<

HIFT, 10)

#define MMU_DATA_DID(id) MMU_ATTR_FIELD_SET(MMU_REGC_SHIFT, 8, id)

#define MMU_DATA_COHERENT MMU_ATTR_BIT SET(MMU_REGC_SHIFT, 16)

#define MMU_DATA_PERIPHERAL MMU_ATTR_BIT_SET(MMU_REGC_SHIFT, 17)

#define MMU _DATA_GUARDED MMU_ATTR_BIT SET(MMU_REGC_SHIFT, 18)

#define MMU_DATA_STACK_ENABLE MMU_ATTR_BIT SET(MMU_REGC_SHIFT, 19)

#define MMU_DATA_L2_PARTITION_ID(id) MMU_ATTR_FIELD_SET(MMU_REGC_SHI.-

FT, 20, id)
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#define M_CR_GE 0x00000800
#define M_CR_ICE 0x00000400
#define M_CR_DCE 0x00000200
#define M_CR_SOEE 0x00000080
#define M_CR_VCCC 0x00000040
#define M_CR_VCEE 0x00000020
#define M_CR_MPE 0x00000008
#define M_CR_ATE 0x00000004
#define M_CR_ECCEE 0x00000002
#define M_CR_CMIR 0x00000001
#define M_DSR_DCCV 0x00200000
#define M_DSR_DAVW 0x00180000
#define M_DSR_DAVD 0x00020000
#define M_DSR_DMSD 0x00000000
#define M_DSR_DPV 0x00000002
#define M_DSR_DNAE 0x00000008
#define M_DSR_DSM 0x00000001
#define M_DSR_DECC 0x0000000f
#define M_DSR_DRE 0x0000000e
#define M_DSR_DNC 0x00000009
#define M_DSR_DNCC 0x00000007
#define M_DSR_DSOV 0x00000006
#define M_DSR_DSAS 0x00000005
#define M_DSR_DPAS 0x00000003
#define M_PSR_PMSD 0x00000000
#define M_PSR_PNAE 0x00000008
#define M_PSR_PSM 0x00000001
#define M_PSR_PECC 0x0000000f
#define M_PSR_PPV 0x00000002
#define M_PSR_PFE 0x0000000e
#define M_PSR_PNC 0x00000009

MMU Segment Register Masks

#define MMU_ATTR_PSDA_MASK
#define MMU_ATTR_PSDC_MASK ( MMU_PROG_PID(MMU_MAX_TID) | MMU_PROG_«-

L2_PARTITION_ID(3) | MMU_PROG_COHERENT)
#define MMU_ATTR_DSDA_MASK
#define MMU_ATTR_DSDC_MASK

SC39XX MMU defines

#define MMU_SC39XX_MIN_SIZE 0x1000

#define MMU_SC39XX_MAX_FLEX_SIZE 0xFC0000
#define MMU_MATT_ADDRESS_MASK 0xfffff000

#define MMU_MATT_ADDRESS_EXT_MASK 0x0000000f

SC39XX MMU reserved MATT

* #define MMU_DSP_CLUSTER_MATT 0
* #define MMU_SYS_STACK_MATT 2
 #define MMU_TASK_STACK_MATT 3
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2.4.5.10.2 Macro Definition Documentation

2.4.5.10.2.1 #define MMU_FIELD_SET( val, shift ) (os_mmu_attr)((val) << (shift))
Set a multi-bit field in a register.

2.4.5.10.2.2 #define MMU_ATTR_FIELD_SET( reg_shift, shift, val ) (os_mmu_attr)(MMU_FI.-
ELD_SET((val), (shift)) << (reg_shift))

Set a multi-bit MMU attribute field.

2.4.5.10.2.3 #define MMU_ATTR_FIELD_GET( reg, reg_shift, shift, mask
) (os_mmu_attr)(((uint64_t)(reg) & MMU_ATTR_FIELD_SET((reg_shift), (shift),
(mask))) >> (reg_shift))

Get a multi-bit attribute field.

2.4.5.10.2.4 #define MMU_BIT (1)

Single bit.

2.4.5.10.2.5 #define MMU_BIT_SET( bit num ) MMU_FIELD_SET(MMU_BIT, (bit_num))
Set a single bit.

2.4.5.10.2.6 #define MMU_ATTR_BIT_SET( reg_shift, bit_num ) (MMU_BIT_SET(bit_num) <<
(reg_shift))

Set a single bit MMU attribute field.

2.4.5.10.2.7 #define MMU_ATTR_BIT_GET( reg, reg_shift, bit_ num ) (((uinté4_t)(reg) &
MMU_ATTR_FIELD_SET((reg_shift), (bit_num), MMU_BIT)) >> (reg_shift))

Get a single bit MMU attribute field.
2.4.5.10.2.8 #define MMU_REGA_SHIFT (0)
Bit shift of MMU REGA in the os_mmu_attr.
2.4.5.10.2.9 #define MMU_REGC_SHIFT (32)
Bit shift of MMU REGC in the os_mmu_ attr.
2.4.5.10.2.10 #define MMU_MAX_TID OxFF

Maximum supported D/PID in MMU.
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2.45.10.2.11 #define MMU_PROG_MATT ENABLE MMU_ATTR_BIT SET(MMU_REGA_SHI.-
FT, 0)

Segment Descriptor Enable.

2.4.5.10.2.12 #define MMU_PROG_DEF_XPERM_SUPER MMU_ATTR_BIT_SET(MMU_REG-
A_SHIFT, 2)

Fetch Permission For Program Accesses in Supervisor Level.

2.4.5.10.2.13 #define MMU_PROG_DEF_XPERM_USER MMU_ATTR_BIT_SET(MMU_REGA_ -
SHIFT, 4)

Fetch Permission For Program Accesses in User Level.

2.4.5.10.2.14 #define MMU_PROG_CACHEABLE_REGION MMU_ATTR_BIT_SET(MMU_REG«
A_SHIFT, 5)

Segment is Cacheable in the ICache and L2 Cache.

2.45.10.2.15 #define MMU_PROG_NO_PREFETCH MMU_ATTR_FIELD SET(MMU_REGA
SHIFT, 7, 0)

No prefetch on segment.

2.4.5.10.2.16 #define MMU_PROG_PREFETCH_ON_MISS MMU_ATTR_FIELD_SET(MMU_R-
EGA_SHIFT, 7, 1)

Prefetch after a cache miss on segment.

2.4.5.10.2.17 #define MMU_PROG_PREFETCH_ANY MMU_ATTR_FIELD _SET(MMU_REGA -
_SHIFT, 7, 2)

Prefetch after a cache miss/hit on segment.

2.4.5.10.2.18 #define MMU_PROG_FLEX_SEGMENT_MODEL MMU_ATTR_BIT_SET(MMU_R«-
EGA_SHIFT, 10)

Indicates that the segment uses Flexible Segment Model.

2.4.5.10.2.19 #define MMU_PROG_PID( id ) MMU_ATTR_FIELD SET(MMU_REGC_SHIFT,
8, id)

Segment Program task ID; PID = 0 used to define shared memory and matches any PID generated by the
core.

2.4.5.10.2.20 #define MMU_PROG_L2_PARTITION_ID( id ) MMU_ATTR_FIELD_SET(MMU_ -
REGC_SHIFT, 20, id)

L2 Partitioning ID.
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2.4.5.10.2.21 #define MMU_PROG_COHERENT MMU_ATTR_BIT_SET(MMU_REGC_SHIFT,
16)

Program Coherent Memory Segment.

2.4.5.10.2.22 #define MMU_DATA_MATT_ENABLE MMU_ATTR_BIT_SET(MMU_REGA_SHI--
FT, 0)

Segment Descriptor Enable.

2.4.5.10.2.23 #define MMU_DATA_DEF_WPERM_SUPER MMU_ATTR_BIT_SET(MMU_REG«
A_SHIFT, 1)

Write Permission For Data Accesses in Supervisor Level.

2.4.5.10.2.24 #define MMU_DATA_DEF_RPERM_SUPER MMU_ATTR_BIT_SET(MMU_REGA
_SHIFT, 2)

Read Permission For Data Accesses in Supervisor Level.

2.4.5.10.2.25 #define MMU_DATA_DEF_WPERM_USER MMU_ATTR_BIT_SET(MMU_REGA
_SHIFT, 3)

Write Permission For Data Accesses in User Level.

2.4.5.10.2.26 #define MMU_DATA_DEF_RPERM_USER MMU_ATTR_BIT_SET(MMU_REGA_
SHIFT, 4)

Read Permission For Data Accesses in User Level.

2.4.5.10.2.27 #define MMU_DATA_CACHEABLE_REGION MMU_ATTR_BIT_SET(MMU_REG~
A_SHIFT, 5)

Segment is Cacheable in the DCache and L2 Cache.

2.4.5.10.2.28 #define MMU_DATA_WRITETHROUGH_REGION MMU_ATTR_BIT_SET(MMU_:-
REGA_SHIFT, 6)

Segment is write-through.

2.4.5.10.2.29 #define MMU_DATA_NO_PREFETCH MMU_ATTR_FIELD SET(MMU_REGA_S—
HIFT, 7, 0)

No prefetch on segment.

2.4.5.10.2.30 #define MMU_DATA_PREFETCH_ON_MISS MMU_ATTR_FIELD_SET(MMU_R+~
EGA_SHIFT, 7, 1)

Prefetch after a cache miss on segment.
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2.4.5.10.2.31 #define MMU_DATA_PREFETCH_ANY MMU_ATTR_FIELD SET(MMU_REGA_-
SHIFT, 7, 2)

Prefetch after a cache miss/hit on segment.

2.4.5.10.2.32 #define MMU_DATA_FLEX_SEGMENT_MODEL MMU_ATTR_BIT_SET(MMU_R«-
EGA_SHIFT, 10)

Indicates that the segment uses Flexible Segment Model.

2.4.5.10.2.33 #define MMU_DATA _DID( id ) MMU_ATTR_FIELD_SET(MMU_REGC_SHIFT,
8, id)

Segment Program task ID; DID = 0 used to define shared memory and matches any DID generated by the
core.

2.4.5.10.2.34 #define MMU_DATA_COHERENT MMU_ATTR_BIT_SET(MMU_REGC_SHIFT,
16)

Data Coherent Memory Segment.

2.4.5.10.2.35 #define MMU_DATA_ PERIPHERAL MMU_ATTR_BIT_SET(MMU_REGC_SHIFT,
17)

Data Peripheral Space.
2.4.5.10.2.36 #define MMU_DATA_GUARDED MMU_ATTR_BIT_SET(MMU_REGC_SHIFT, 18)
Data Guarded Segment.

2.4.5.10.2.37 #define MMU_DATA_STACK_ENABLE MMU_ATTR_BIT_SET(MMU_REGC_SH-
IFT, 19)

Stack Descriptor - Stack related accesses are permitted.

2.4.5.10.2.38 #define MMU_DATA_L2_PARTITION_ID( id ) MMU_ATTR_FIELD_SET(MMU_-~
REGC_SHIFT, 20, id)

L2 Partitioning ID.

2.4.5.10.2.39 #define M_CR_GE 0x00000800
Gather Enable.

2.4.5.10.2.40 #define M_CR_ICE 0x00000400

Instruction Cache Enable.
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2.4.5.10.2.41 #define M_CR_DCE 0x00000200
Instruction Data Enable.

2.4.5.10.2.42 #define M_CR_SOEE 0x00000080
Stack Overrun Error Enabled.

2.4.5.10.2.43 #define M_CR_VCCC 0x00000040
Fetch Cache Commands Cancel.

2.4.5.10.2.44 #define M_CR_VCEE 0x00000020
Voulantary Cache Commands Error Enabled.
2.4.5.10.2.45 #define M_CR_MPE 0x00000008
Memory Protection Enable.

2.4.5.10.2.46 #define M_CR_ATE 0x00000004
Address Translation Enable.

2.4.5.10.2.47 #define M_CR_ECCEE 0x00000002
Error Detection Code Exception Enable.
2.4.5.10.2.48 #define M_CR_CMIR 0x00000001
Clear MMU Interrupt Request.

2.4.5.10.2.49 #define M_DSR_DCCV 0x00200000
Data Cache Command Violation.

2.4.5.10.2.50 #define M_DSR_DAVW 0x00180000
Data Access Violation Width.

2.4.5.10.2.51 #define M_DSR_DAVD 0x00020000
Data Access Violation Direction.

2.4.5.10.2.52 #define M_DSR_DMSD 0x00000000
Data Multiple Segment Descriptor Hit.
2.4.5.10.2.53 #define M_DSR_DPV 0x00000002

Data Permission Violation.
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2.4.5.10.2.54 #define M_DSR_DNAE 0x00000008
Data Non-aligned Access Error.

2.4.5.10.2.55 #define M_DSR_DSM 0x00000001
Data Segment Miss.

2.4.5.10.2.56 #define M_DSR_DECC 0x0000000f
Data ECC Error.

2.4.5.10.2.57 #define M_DSR_DRE 0x0000000e
Data Read Error.

2.4.5.10.2.58 #define M_DSR_DNC 0x00000009
NC hit.

2.4.5.10.2.59 #define M_DSR_DNCC 0x00000007
Noncacheable Cache Command.

2.4.5.10.2.60 #define M_DSR_DSOV 0x00000006
Stack Overrun Violation.

2.4.5.10.2.61 #define M_DSR_DSAS 0x00000005
Semaphore Access Size Error.

2.4.5.10.2.62 #define M_DSR_DPAS 0x00000003
Peripheral Access Size Error.

2.4.5.10.2.63 #define M_PSR_PMSD 0x00000000
Program Multiple Segment Descriptor Hit.
2.4.5.10.2.64 #define M_PSR_PNAE 0x00000008
Program Non-aligned Access Error.

2.4.5.10.2.65 #define M_PSR_PSM 0x00000001
Program Segment Miss.

2.4.5.10.2.66 #define M_PSR_PECC 0x0000000f
Program ECC.
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2.4.5.10.2.67 #define M_PSR_PPV 0x00000002
Program Permission Violation.

2.4.5.10.2.68 #define M_PSR_PFE 0x0000000e
Program Fetch Error.

2.4.5.10.2.69 #define M_PSR_PNC 0x00000009
NC hit.

2.45.10.2.70 #define MMU_ATTR_PSDA_MASK

Value:

( MMU_PROG_MATT_ENABLE | MMU_PROG_DEF_XPERM_SUPER |
MMU_PROG_DEF_XPERM_USER | \
MMU_PROG_CACHEABLE_REGION |
MMU_ATTR_FIELD_SET (MMU_REGA_SHIFT, 7, 3) |

\

MMU_PROG_FLEX_SEGMENT_MODEL )
Program Segment Descriptor Registers A valid bit mask.

2.4.5.10.2.71 #define MMU_ATTR_PSDC_MASK ( MMU_PROG_PID(MMU_MAX_TID) |
MMU_PROG_L2_PARTITION_ID(3) | MMU_PROG_COHERENT)

Program Segment Descriptor Registers C valid bit mask.
2.4.5.10.2.72 #define MMU_ATTR_DSDA_MASK

Value:

( MMU_DATA_MATT_ENABLE | MMU_DATA_DEF_WPERM_SUPER |
MMU_DATA_DEF_RPERM_SUPER \ \
MMU_DATA_DEF_WPERM_USER |
MMU_DATA_DEF_RPERM_USER | MMU_DATA_CACHEABLE_REGION |

\
MMU_DATA_WRITETHROUGH_REGION |
MMU_ATTR_FIELD_SET (MMU_REGA_SHIFT, 7, 3)

\

MMU_DATA_FLEX_SEGMENT_MODEL )
Data Segment Descriptor Registers A valid bit mask.

2.4.5.10.2.73 #define MMU_ATTR_DSDC_MASK

Value:
( MMU_DATA_DID (MMU_MAX_TID) | MMU_DATA_COHERENT |
MMU_DATA_PERIPHERAL | \

MMU_DATA_GUARDED | MMU_DATA_STACK_ENABLE |
MMU_DATA_L2_PARTITION_ID(3) )

Data Segment Descriptor Registers C valid bit mask.
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2.4.5.10.2.74 #define MMU_ATTR_GET _PSDA( attr ) ( ((uint64_t)(attr) &
(MMU_ATTR_PSDA_MASK)) >> (MMU_REGA_SHIFT))

Program Segment Descriptor Registers A.

2.45.10.2.75 #define MMU_ATTR_GET_PSDC( attr ) ( ((uint64_t)(attr) &
(MMU_ATTR_PSDC_MASK)) >> (MMU_REGC_SHIFT))

Program Segment Descriptor Registers C.

2.4.5.10.2.76 #define MMU_ATTR_GET DSDA( atir ) ( ((uint64_t)(attr) &
(MMU_ATTR_DSDA_MASK)) >> (MMU_REGA_SHIFT))

Data Segment Descriptor Registers A.

2.4.5.10.2.77 #define MMU_ATTR_GET DSDC( attr ) ( ((uint64_t)(attr) &
(MMU_ATTR_DSDC_MASK)) >> (MMU_REGC_SHIFT))

Data Segment Descriptor Registers C.

2.4.5.10.2.78 #define MMU_ATTR_GET_MATC( attr ) ( (((uint64_t)(attr)<<(MMU_RE.
GC_SHIFT)) & (MMU_ATTR_DSDC_MASK)) >> (MMU_REGC_SHIFT)

)

attribute from Registers C

2.4.5.10.2.79 #define MMU_ATTR_GET_MATC( attr ) ( (((uint64_t)(attr)<<(MMU_RE--
GC_SHIFT)) & (MMU_ATTR_DSDC_MASK)) >> (MMU_REGC_SHIFT)

)

attribute from Registers C

2.4.5.10.2.80 #define MMU_PHYS_ADDR_LOW( addr ) ( (uint64_t)(addr) & OxFFFFFFFFULL )
Mask of relevant bits for low physical address.

2.4.5.10.2.81 #define MMU_PHYS_ADDR_HIGH( addr ) (( (uint64_t)(addr) >> 32) & 0x0000000F )
Mask of relevant bits for high physical address.

2.4.5.10.2.82 #define MMU_SC39XX_MIN_SIZE 0x1000

4K Minimum Size

2.4.5.10.2.83 #define MMU_SC39XX_MAX_FLEX_SIZE 0xFC0000

16MB - 256KB Maximum Size in flexible model
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2.4.5.10.2.84 #define MMU_MATT_ADDRESS_MASK 0xfffff000

MMU matt low adress masking.

2.4.5.10.2.85 #define MMU_MATT_ADDRESS_EXT_MASK 0x0000000f
MMU matt extantion adress masking.

2.4.5.10.2.86 #define MMU_DSP_CLUSTER_MATT 0

MMU numeric number of DSP cluster matt.

2.4.5.10.2.87 #define MMU_SYS_STACK_MATT 2

MMU numeric number of system stack matt.

2.4.5.10.2.88 #define MMU_TASK_STACK_MATT 3

MMU numeric number of task stack matt.

2.4.6 Memory Allocation API

2.4.6.1 Overview

Memory allocation API

Functions

void * osMalloc (uint32_t size, os_mem_type type)

void * osFastMalloc (uint32_t size, os_mem_type type)

void * osAlignedMalloc (uint32_t size, os_mem_type type, uint32_t alignment)
void * osFastAlignedMalloc (uint32_t size, os_mem_type type, uint32_t alignment)
os_status osFree (void xaddr)

INLINE bool osMemTypelsValid (os_mem_type type)

void osDumpMemory (os_mem_type type)

uint32_t osGetFreeMemSize (os_mem_type type)

uint32_t osGetMaxBlockSize (os_mem_type type, uint32_t alignment)

2.4.6.2 Function Documentation

2.4.6.2.1 voidx osMalloc ( uint32_t size, os_mem_type type )

Simple memory allocation, from the system heap, with zeroing.
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Parameters
in size | - The memory size to allocate (in bytes).
in type | - The memory type to allocate.

Returns

Pointer to the allocated memory, NULL if not available

2.4.6.2.2 void* osFastMalloc ( uint32_t size, os_mem_type type )

Simple memory allocation, from the system heap, without initialization.

Parameters
in size | - The memory size to allocate (in bytes).
in type | - The memory type to allocate.

Returns

Pointer to the allocated memory, NULL if not available

2.4.6.2.3 voidx osAlignedMalloc ( uint32_t size, os_mem_type type, uint32_t alignment )

Aligned memory allocation, from the system heap.

Parameters
in size | - The memory size to allocate (in bytes).
in type | - The memory type to allocate.
in alignment | - address alignment required.

Returns

Pointer to the allocated memory, NULL if not available

2.4.6.2.4 voidx osFastAlignedMalloc ( uint32_t size, os_mem_type type, uint32_t alignment )

Aligned memory allocation, from the system heap, without initialization.
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Parameters
in size | - The memory size to allocate (in bytes).
in type | - The memory type to allocate.
in alignment | - address alignment required.

Returns

Pointer to the allocated memory, NULL if not available

2.4.6.2.5 os_status osFree ( void x addr )

Free memory allocation.

Parameters
in addr | - Pointer to the allocated memory (as returned by all memory alloca-
tion functions - osMalloc, osFastMalloc, osAlignedMalloc and osFast:-
AlignedMalloc).
Returns

OS_SUCCESS if operation succeeded or an error code otherwise

2.4.6.2.6 INLINE bool osMemTypelsValid ( os_mem_type type )

Verifies that a heap indicator is valid.

Parameters

in type \ - The heap indicator.

Return values

TRUE | - If the heap is valid
FALSE | - If the heap is invalid

2.4.6.2.7 void osDumpMemory ( os_mem_type type )

Print statistics and memory map of given memory type.
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Parameters

’ in type \ - The heap indicator. ‘

Return values

’ None \ ‘

2.4.6.2.8 uint32_t osGetFreeMemSize ( os_mem_type type )

free heap size.

Parameters

| in type | - The heap indicator. |

Return values

’ Free \ memory amount (in Bytes) ‘

2.4.6.2.9 uint32_t osGetMaxBlockSize ( os_mem_type type, uint32_t alignment )

maximum free consecutive memory.

Parameters
in type | - The heap indicator.
in alignment | - address alignment required.

Return values

\ Maximum | free consecutive memory size aligned to given parameter (in Bytes) |

2.4.7 Buffers Pool Management API

2.4.7.1 Overview

Memory allocation API

Macros
* #define osMemBlockSize(mem_part) ((mem_part)->block_size)
* #define osMemBlockOffset(mem_part) ((mem_part)->buffer_offset)
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* #define osMemBlockUnsafeGet(mem_part) (((mem_part)->curr_index >= 0) ? ((void *)(mem_«

part)->array_addr[((mem_part)->curr_index)--]) : NULL)
* #define osMemBlockUnsafeFree(mem_part, addr) { (mem_part)->array_addr[++((mem_part)-

>curr_index)] = addr; }
* #define osMemBlockCountGet(mem_part) ((mem_part)->curr_index + 1)

Functions

* os_mem_part_t * osMemPartCreate (uint32_t block_size, uint32_t num_of_blocks, uint8_t xdata«

_address, uint32_t alignment, uint16_t buffer_offset, os_mem_part_t xmem_part, bool shared)
INLINE void * osMemBlockGet (0os_mem_part_t xmem_part)

INLINE void osMemBlockFree (os_mem_part_t xmem_part, void *xaddr)

os_status osMemLocalHeapSet (os_virt_ptr mem_ptr, uint32_t mem_size, os_mem_type type)
INLINE void * osMemBlockSyncGet (os_mem_part_t xmem_part)

INLINE void osMemBlockSyncFree (os_mem_part_t *mem_part, void xaddr)

2.4.7.2 Macro Definition Documentation

2.4.7.21 #define osMemBlockSize( mem_part ) ((mem_part)->block_size)

Gets the size of the blocks in the memory structure.

Parameters
| in | mem_part | - The memory structure to get the block size from.
Returns

The block size.

2.4.7.2.2 #define osMemBlockOffset( mem_part ) ((mem_part)->buffer_offset)

Gets the 11d offset of the blocks in the memory structure.

Parameters
| in | mem_part | - The memory structure to get the block offset from.
Returns

The block offset.
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2.4.7.2.3 #define osMemBlockUnsafeGet( mem_part ) (((mem_part)->curr_index >=0) ? ((void
x)(mem_part)->array_addr[((mem_part)->curr_index)--]) : NULL)

Gets a block from the memory structure (unsafe version).

Use this function when you can be sure that the memory structure cannot be accessed from any other
source.

Parameters

in \ mem_part | - The memory structure to get the block from.

Returns

The requested memory block.

2.4.7.2.4 #define osMemBlockUnsafeFree( mem_part, addr ) { (mem_part)->array
addr[++((mem_part)->curr_index)] = addr; }

Releases a block back to the memory structure (unsafe version).

Use this function when you can be sure that the memory structure cannot be accessed from any other
source.

Parameters
in mem_part | - The memory structure that owns the block.
in addr | - The block address.

2.4.7.2.5 #define osMemBlockCountGet( mem_part ) ((mem_part)->curr_index + 1)

Get number of free buffers in memory pool

Parameters

in mem_part | - The memory structure of buffer pool

Returns

number of free buffers
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2.4.7.3 Function Documentation
2.4.7.3.1 os_mem_part_tx osMemPartCreate ( uint32_t block_size, uint32_t num_of_blocks,

uint8_t x data_address, uint32_t alignment, uint16_t buffer_offset, os_mem_part_t x
mem_part, bool shared )

Initializes a memory structure for aligned, fixed-size blocks.

Parameters
in block_size | - Size of allocatable block.
in num_of_blocks | - Maximum number of allocatable blocks.
in data_address | - Address at which to begin allocation. Use the MEM_PART_DATA«
_SIZE() macro to determine the required memory size.
in alignment | - Alignment of the blocks (in bytes).
in buffer_offset | - Buffer header allocated to LLD only
in mem_part | - Address of the memory manager space to initialize. Use the MEM_
PART_SIZE() macro to determine the required memory size.
in shared | - Flag indicating whether this partition is shared between cores.
Returns

Pointer to the initialized memory structure.

Warning

The allocation size must be larger than (alignment - 1)

2.4.7.3.2 INLINE voidx osMemBlockGet ( os_mem_part_t x« mem_part )

Gets a block from the memory structure.

Parameters

] in \ mem_part | - The memory structure to get the block from.

Returns

The requested memory block.
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2.4.7.3.3 INLINE void osMemBlockFree ( os_mem_part_t x mem_part, void x addr )

Releases a block back to the memory structure.
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Parameters
in mem_part | - The memory structure that owns the block.
in addr | - The block address.

2.4.7.3.4 os_status osMemLocalHeapSet ( os_virt_ptr mem_ptr, uint32_t mem_size,
os_mem_type type )

Updates the entry of the local heap with new values

Function to be used inside appMemHeapsSet which is defined by application and activated inside 0s«
Initialize().

Parameters
in mem_ptr | - Virtual start pointer of the memory allocated for this heap
in mem_size | - The size of the memory allocated for this heap
in type | - The name of the heap

Returns

OS_FAIL or OS_SUCCESS

2.4.7.3.5 INLINE voidx osMemBlockSyncGet ( os_mem_part_t x mem_part )

Gets a block from the memory structure (multicore safe).

Parameters

’ in mem_part | - The memory structure to get the block from.

Returns

The requested memory block.

2.4.7.3.6 INLINE void osMemBlockSyncFree ( os_mem_part_t « mem_part, void x addr )

Releases a block back to the memory structure (multicore safe).
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Parameters
in mem_part | - The memory structure that owns the block.
in addr | - The block address.

2.4.8 Caches Control API

2.4.8.1 Overview

Modules

e Data SC3900 Cache API

2.4.8.2 Data SC3900 Cache API

2.4.8.2.1 Overview

SC3900 Cache operations defines, enumerations and API

Data Structures

struct 12_cache_pf_params_t

struct cpc_init_params_t

struct 12_error_info_t

struct 12_init_params_t

struct 0s_cme_maintenance_instruction_params_t
struct 12_query_params_t

struct 11_query_params_t

struct mem_query_params_t

struct cme_external_query_result_t

Macros

e #define OS_LOCK 1.2 0
e #define OS_UNLOCK L2 1

Typedefs

* typedef void(x os_l2_cache_err_isr )(12_error_info_t )

Enumerations

e enum 12_err_trans_t { L2 TRANS_SNOOP =0, L2_TRANS_WRITE =1, L2_TRANS_READ =2
}
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e enum 12_err_trans_source_t {
L2_ERR_TRANS_SNOOP_EXT = (0), L2_ERR_TRANS_INST_INT = (0b10000), L2_ERR_T+-
RANS_DATA_INT = (0b110001),

L2_ERR_TRANS_UNKNOWN }
e enum 12_error_type_t {

L2 TAG_MULTI_WAY_HIT = (1<<7), L2 TAG_MULTIPLE_BIT_ECC_ERROR = (1<<6),
L2_TAG_ECC_ERROR = (1<<5),
L2 _DATA_MULTIPLE_BIT_ECC_ERROR = (1<<3), L2 DATA_ECC_ERROR = (1<<2),

L2_CONFIGURATION_ERROR = (1<<0) }
* enum 0s_cme_external_query_type {

CME_DQUERY_LI1 =0x10, CME_DQUERY_L12 =0x11, CME_DQUERY_MEM = 0x12,
CME_PQUERY_LI =0x30, CME_PQUERY_L12 =0x31, CME_PQUERY_MEM = 0x32,
CME_PQSYNC_MEM = 0x3C, CME_PBAR_L1ISYNC = 0x3D, CME_PBAR_HWSYNC = 0x3F
}

* enum 0S_cme_maintenance_instruction_type {

CME_DFETCHB_L12 =0x00, CME_DFETCHB_1.2 =0x01, CME_DFETCHB_LCK_L2 =0x02,
CME_DFETCHB_L12_ITW =0x03, CME_DFETCHB_L2 ITW =0x04, CME_DFETCHB_LC+
K_L2 ITW = 0x05,

CME_DUNLOCKB_L2 =0x07, CME_DCMB_SYNC_L1 =0x08, CME_DCMB_FLUSH L12 =
0x0B,

CME_DCMB_INVAL L1 =0x0C, CME_DCMB_INVAL_L12 =0x0D, CME_PFETCHB_L12 =
0x20,

CME_PFETCHB 1.2 =0x21, CME_PFETCHB_LCK_ L2 =0x22, CME_PUNLOCKB_ 1.2 =0x27,

CME_PCMB_INVAL_L1 =0x2C, CME_PCMB_INVAL _ 112 =0x2D }
e enum os_l2_cache_bank_id {

L2 CACHE_BANK 0=0,L2_ CACHE_BANK_1=1,L2 CACHE_BANK 2 =2,

L2_CACHE_BANK_3=3}
e enum 0s_l2_cache_way_id {

L2 CACHE_WAY_0=0,L2 CACHE WAY_1=1,L2 CACHE_WAY_2 =2,

L2 _CACHE_WAY_3=3,L2 CACHE_WAY_4=4,L2 CACHE_WAY_5 =5,

L2 CACHE_WAY_6=6,L2 CACHE_WAY_7=7,L2_ CACHE_WAY_8 =38,

L2 CACHE_WAY_9=9,L2 CACHE_WAY_10=10,L2 CACHE_WAY_11 =11,
L2 CACHE_WAY_12=12,L.2 CACHE_WAY_13=13,L2 CACHE_WAY_14 = 14,

L2 CACHE_WAY_15=15}
e enum os_l2_cache_lock_status { L2_ CACHE_ADDRESS_UNLOCKED = 0, L2_CACHE_AD«-

DRESS_LOCKED =1}
* enum 0s_l2_cache_coherency_status {

L2_CACHE_ADDRESS_INVALID =0, L2_CACHE_ADDRESS_SHARED =1, L2_CACHE_«
ADDRESS_EXCLUSIVE =2,

L2_CACHE_ADDRESS_MODIFIED =3 }
e enum os_l1_cache_way_id {

L1_CACHE_WAY_0=0,L1_CACHE WAY_1=1,L1_CACHE_WAY_2 =2,
L1_CACHE_WAY_3=3,L1_CACHE_WAY_4=4,L1_CACHE_WAY_5 =5,

L1_CACHE_WAY _6=6,L1 CACHE_WAY 7=7}
* enum os_l1_cache_hit_indication { LI_CACHE_ADDRESS_MISS =0, L1_CACHE_ADDRES«-

S HIT=1}
e enum os_sgb_hit_indication { SGB_ADDRESS_MISS = 0, SGB_ADDRESS_HIT = 1 }
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e enum os_l1_cache_edc_error_status { L1_CACHE_NO_EDC_ERROR =0, L1_CACHE_EDC_«

ERROR_WAS_DETECTED =1 }
* enum os_mem_L1_ext_err { L1_NO_EXTER_MEM_ERROR =0, L1_EXTER_MEM_ERROR«-

_WAS_DETECTED =1 }
* enum os_mem_cacheable_descriptor_hit { CACHEABLE_DESCRIPTOR_HIT = 0, NO_CACH«

EABLE_DESCRIPTOR_HIT =1 }
e enum os_mem_bank_0_indication { EXTERNAL_ACCESS =0, BANK_0_ACCESS =1}
* enum OS_mem_mmu_error_status {

MMUE_MULTIPLE_SEGMENT_HIT = 0, MMUE_SEGMENT_MISS_ERROR =1, MMUE_«-
PERIPHERAL_ERROR = 3,

MMUE_SEGMENT_MISS_WHEN_PROTECTION_DISABLED =4, QUERY_HAS_NO_MM«
U_ERROR_REPORTED =7 }

Functions

* os_status osCmeExtQuery (uint8_t task_id, os_const_virt_ptr virt_addr, os_cme_external_query_«

type cme_external_query, cme_external_query_result_t xcme_external_query_result)
e os_status osCmeMaintenancelnstruction (0s_cme_mamtenance_mstmctlon_params_t cme_«

maintenance_instruction_params, uint8_t xchannel)

uint8_t osCmelsDataMaintenancelnstructionInProgress (uint8_t channel_mask)

uint8_t osCmelsProgMaintenancelnstructionInProgress (uint8_t channel_mask)

os_status osCacheStoreBarrier (uint32_t cache_policy)

os_status osCachelLoadBarrier (uint32_t cache_policy)

os_status osCachel.2DatalLock (12_cache_pf_params_t params, bool operation)

os_status osCachelL.2ProglLock (12_cache_pf_params_t params, bool operation)

os_status osCachel.2SetPartitioning (uint8_t Partition_Id, uint32_t allocation_mask, uint32_t way«

_mask)

uint32_t osCachel.2GetDefaultPartitionWayMask ()

os_status osCachelL2Query (os_const_virt_ptr virt_addr, 12_query_params_t *12_query_params)
os_status osCachelL.2GlobalLockClear ()

void osCachel.2ClearPartition ()

os_status osCachelL.2FastGlobalFlush ()

os_status osSpecificCachel.2GlobalFlush (uint8_t cluster_num)

os_status osCachelL.2GlobalFlush ()

Cache Policy Options

#define NOT_CACHED 0x00000000

#define L1_CACHED 0x00000001

#define L2_CACHED 0x00000002

#define L1_L2_CACHED (L1_CACHED | L2_CACHED)

L2 Cache partition Options

#define OS_L2PAR_STALLOC 0x00000001

#define OS_L2PAR_DRDALLOC 0x00000040

#define OS_L2PAR_IRDALLOC 0x00000080

#define OS_L2PAR_DSTALLOC 0x00000400

#define OS_L2PAR_DATA_DEFAULT (OS_L2PAR_STALLOC | OS_L2PAR_DRDALLOC |

OS_L2PAR_DSTALLOC)
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* #define OS_L2PAR_PROG_DEFAULT (OS_L2PAR_STALLOC | OS_L2PAR_IRDALLOC)

2.4.8.2.2 Data Structure Documentation

2.4.8.2.2.1 struct 12_cache_pf params_t
L2 Cache prefetch configuration parameters.

Data Fields

e uint32_t start_addr
e uint32_t buffer_size

2.4.8.2.2.1.1 Field Documentation

2.4.8.2.2.1.2 uint32_t 12_cache_pf_params_t::start_addr
Start address of prefetch 128-byte resolution.

2.4.8.2.2.1.3 uint32_t I12_cache_pf_params_t::buffer_size
Buffer size 128-Byte resolution.

2.4.8.2.2.2 struct cpc_init_params_t

CPC configuration parameters.

Data Fields

e uint32_t os_I3 enable:1
e uint32_t os_m3_enable:1
e uint32_t __pad0__:30

2.4.8.2.2.2.1 Field Documentation

2.4.8.2.2.2.2 uint32_t cpc_init_params_t::os_I3_enable
Enables/disables L3 cache.

2.4.8.2.2.2.3 uint32_t cpc_init_params_t::os_m3_enable
Enables/disables SRAM mode.

2.4.8.2.2.2.4 uint32_t cpc_init_params_t::  pad0__
Reserved for future development.

2.4.8.2.2.3 struct 12_error_info_t

L2 cache error inforamtion data structure.
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Data Fields

12_error_type_t 12_error_type
bool multi_12_errors
os_phys_ptr err_capture_addr
uint64_t err_capture_data
uint32_t ecc_syndrome
uint8_t core_id
12_err_trans_source_t trans_source
12_err_trans_t trans_type
uint8_t double_word_num
uint8_t tag_ecc_error_count
uint® _t data_ecc_error_count

2.4.8.2.2.3.1 Field Documentation

2.4.8.2.2.3.2 12_error_type_t 12_error_info_t::12_error_type

Error detected type.

2.4.8.2.2.3.3 bool I12_error_info_t::multi_I2_errors

Multiple L2 errors of the same type were detected.

2.4.8.2.2.3.4 os_phys_ptr 12_error_info_t::err_capture_addr

Provides the real address of a captured error detected in the L2 cache of the processor.
2.4.8.2.2.3.5 uint64_t 12_error_info_t::err_capture_data

Provides the array data of a captured error detected in the L2 cache of the processor.
2.4.8.2.2.3.6 uint32_t 12_error_info_t::ecc_syndrome

provides both the calculated and stored ECC syndrome of a captured error detected in the L2 cache of the
processor.

2.4.8.2.2.3.7 uint8 t12 error_info t::core id

Core ID that issued TRANSTYPE.

If the transaction was from a snoop, this field is undefined.
2.4.8.2.2.3.8 12_err_trans_source_t I2_error_info_t::trans_source
Transaction source for detected error.

2.4.8.2.2.3.9 12_err_trans_tI12_error_info_t::trans_type

Transaction type for detected error.
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2.4.8.2.2.3.10 uint8_t I12_error_info_t::double_word_num

For data ECC errors, contains the double-word number of the detected error.

For tag/status ECC errors, contains which way of the tag/status encountered the error.
2.4.8.2.2.3.11 uint8_t 12_error_info_t::tag_ecc_error_count

Number of ECC single-bit errors in the L2 tags detected.

2.4.8.2.2.3.12 uint8_t 12 error_info_t::data_ecc_error_count

Number of ECC single-bit errors in the L2 data detected.

2.4.8.2.2.4 struct|2_init_params_t

L2 cache initialization data structure.

Data Fields

uint32_t os_l2 enable:1

uint32_t os_I2_partition_enable:1

uint32_t os_12_lock_enable:1

uint32_t os_I2_err_report_enable:1
uint32_t os_12_err_threshold:8

uint32_t tag_multi_way_hit_int_en:1
uint32_t tag_multiple_bit_ecc_err_int_en:1
uint32_t tag_ecc_error_int_en:1

uint32_t data_multiple_bit_ecc_err_int_en:1
uint32_t data_ecc_err_int_en:1

uint32_t 12_configuration_err_int_en:1
uint32_t __pad0__:14

os_l2_cache_err_isr 12_err_isr

2.4.8.2.2.4.1 Field Documentation

2.4.8.2.2.4.2 uint32_t 12_init_params_t::os_I2_enable
Enables/disables L2 cache.

2.4.8.2.2.4.3 uint32_t 12_init_params_t::0os_I2_partition_enable
DEPRECATED.

2.4.8.2.2.4.4 uint32_t 12_init_params_t::0os_I2_lock_enable
DEPRECATED.

2.4.8.2.2.4.5 uint32_t12_init_params_t::os_I2_err_report_enable

Enables/disables L2 report.
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2.4.8.2.2.4.6 uint32_t 12_init_params_t::0os_12_err_threshold

L2 cache threshold value for the number of ECC single-bit errors that are detected before reporting an

error condition.

2.4.8.2.2.4.7 uint32_t I12_init_params_t::tag_multi_way hit_int_en
Enables/disables Tag multi-way hit interrupt reporting.

2.4.8.2.2.4.8 uint32_t I12_init_params_t::tag_multiple_bit_ecc_err_int_en
Enables/disables Tag Multiple-bit ECC error interrupt reporting.

2.4.8.2.2.4.9 uint32_t12_init_params_t::tag_ecc_error_int_en
Enables/disables Tag ECC interrupt reporting.

2.4.8.2.2.4.10 uint32_t I12_init_params_t::data_multiple_bit_ecc_err_int_en
Enables/disables Data Multiple-bit ECC error interrupt reporting.
2.4.8.2.2.4.11 uint32_t I12_init_params_t::data_ecc_err_int_en
Enables/disables Data ECC error interrupt reporting.

2.4.8.2.2.4.12 uint32_t I12_init_params_t::12_configuration_err_int_en
Enables/disables L2 configuration error interrupt reporting.

2.4.8.2.2.4.13 uint32_t 12_init_params_t::_ pad0__

Reserved for future development.

2.4.8.2.2.4.14 os_12_cache_err_isr 12_init_params_t::12_err_isr

L2 cache error ISR.

2.4.8.2.2.5 struct os_cme_maintenance_instruction_params_t

cache maintenance instruction parameters

Data Fields

uint8_t task_id

os_const_virt_ptr virt_addr

uint32_t block_size

0s_cme_maintenance_instruction_type maintenance_instruction_type
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2.4.8.2.2.5.1 Field Documentation

2.4.8.2.2.5.2 uint8_t os_cme_maintenance_instruction_params_t::task_id

Task ID of the cache instruction.

2.4.8.2.2.5.3 os_const_virt_ptr os_cme_maintenance_instruction_params_t::virt_addr
Maintenance instruction start address.

2.4.8.2.2.5.4 uint32_t os_cme_maintenance_instruction_params_t::block_size

Block size 128-Byte resolution.

2.4.8.2.2.5.5 os_cme_maintenance_instruction_type os_cme_maintenance_instruction_params_«
t::maintenance_instruction_type

The instruction type to perform.
2.4.8.2.2.6 structl2_query params_t
L2 cache Query command returned parameters.

Data Fields

os_I12 cache_bank id 12_cache bank id
os_l2_cache_way_id 12_cache_way_id

os_12 cache_lock_status 12_cache_lock_status
os_l2_cache_coherency_status 12_cache_coherency_status

2.4.8.2.2.6.1 Field Documentation

2.4.8.2.2.6.2 os_l2_cache_bank_id I2_query_params_t::12_cache_bank_id

Reflects the L2 cache bank for the related query address.

2.4.8.2.2.6.3 o0s_l2_cache_way_id 12_query_params_t::I2_cache_way id

Reflects the .2 cache way for the related query address.

2.4.8.2.2.6.4 os_l2_cache_lock_status I2_query_params_t::12_cache_lo