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SK-TDA4VM Embedded Main Component
B Dual-A72 MPU Subsystem ot

Figure 8-13 shows the available SRAM/cache configurations for L1D.
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SK-TDA4VM Embedded Memory Component
B Multi-Core Memory Share(MCMS)
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HES
SK-TDA4VM Embedded Accelerator Component
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B C66SS DSP Register Map

6.4.24 C66x RAT Registers
Table 6-44 lists the memory-mapped registers for the C66x RAT registers. All register offset addresses not listed

in Table 6-44 should be considered as reserved locations and the register contents should not be modified.

Table 6-43. C66x RAT Instances

Instance Base Address
Table 6-44 07FF 0000RY
(1) CB6SS50M private memory-mapped register space. This region

is only accessible by its associated C66x core; it is not
accessible by any other SoC master. The base address is the
same for each CBE6x memory view.

Table 6-44. C66x RAT Registers

8.4.26 C66_RAT_CONFIG Register (Offset = 4h) [reset = 300210h]
Section 6.4.26 is shown in Figure 6-16 and described in Table 6-49.
Return to Table 6-44.
This register contains the configuration values for the module
Table 6-48. C66_RAT_CONFIG Instances

Instance Physical Address
CG6_COREPAC_C66_RATCFG OTFF 0004h

Figure 6-16. C66_RAT_CONFIG Register

SK-TDA4VM Embedded Accelerator Component

X 30 29 28 27 26 25 24 23 22 21 20 13 18 17 16
RESERVED | ADDR_WIDTH
R-Oh
15 14 13 12 11 10 9 ] 7 B 5 1 3 2 1 0
ADDRS | REGIONS
R-1h

LEGEND: R = Read Only; -n = value after reset

Table 6-49. C66_RAT_CONFIG Register Field Descriptions

Offset  Acronym Register Name C66_COREPAC_
C66_RATCFG
Physical Address
0Oh Section 6.4.25 Revision Register 07FF 0000h
4h Section 6.4.26 Config Register 07FF 0004h
20h + Section 6.4.27 Region Confrol Register O7FF 0020nh +
formula formula
24h + Section 6.4.28 Region Base Register O7FF 0024h +
formula formula
28h + Section 6.4.29 Region Translated Lower Address O7FF D028h +
formula formula
2Ch + Section 6.4.30 Reqgion Translated Upper Address O7FF 002Ch +
formula formula
804h Section 6.4 31 Destination 1D Register O7FF 0804h
820h Section 6.4.32 Exception Logging Conftrol Register 07FF 0820h
824h Section 6.4.33 Exception Logging Header 0 Register 07FF 0824h
828h Section 6.4.34 Exception Logging Header 1 Reqgister 07FF 0828h
B82Ch Section 6.4.35 Exception Logging Data 0 Register O7FF 082Ch
830h Section 6.4.36 Exception Logging Data 1 Register 07FF 0830h
834h Section 6.4.37 Exception Logging Data 2 Register 07FF 0834h
838h Section 6.4.38 Exception Logging Data 3 Register 07FF 0838h
840h Section 6.4.39 Exception Logging Interrupt Pending Set Register 07FF 0840h
844h Section 6.4.40 Exception Logging Interrupt Pending Clear Reqgister 07FF 0844h
848h Section 6.4.41 Exception Logging Interrupt Enable Set Register 07FF 0848h
84Ch Section 6.4.42 Exception Logging Interrupt Enable Clear Register O7FF 084Ch
850h Section 6.4.43 EOI Register O7FF 0850h

Bit Field Type Reset Description
324 RESERVED R Oh Reserved.
2316 ADDR_WIDTH R 30h Number of address bits.
15-8 ADDRS R 2h Number of addresses
70 REGIONS R 10h Number of regions
Table 6-81.

C66_RAT_EXCEPTION_LOGGING_DATA2 Instances
Physical Address
07FF 0834h

Instance.
(C66_COREPAC_C66_RATCFG

Figure 6-27. C66_RAT_EXCEPTION_LOGGING_DATA2 Register

31 30 29 28 27 26 25 24
RESERVED | ROUTEID
R-0n R-0n

23 22 21 20 19 18 17 16

ROUTEID
R-Oh
15 14 12 12 " 10 9 8
RESERVED WRITE READ DEBUG CACHEABLE PRIV SECURE
R-0h R-ON R-Oh R-0n RO R-0n R-ON

7 6 5 4 3 2 1 0

PRIV_ID

R-On

LEGEND: R = Read Only; -n = value after reset

Table 6-82. C66_RAT_EXCEPTION_LOGGING_DATA2 Register Field Descriptions

TAIWAN

TECH:

chnology
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Bit Field Type Reset Description
3128 |RESERVED R [ Reserved.
27-16  [ROUTEID R 0Oh Route ID
1514  |RESERVED R on Reserved

13 WRITE R [ Write.

12 READ R 0Oh Read

1 DEBUG 3 oh Debug.

10 CAGHEABLE R 0h Cacheable.

9 PRIV R 0Oh Priv.
8 SECURE 3 oh Secure.

70 PRIV_ID R on Priv ID.
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B Decoder Block Diagram
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Figure 6-39. DECODER Module Overview
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Hardware Architecture of a Modern GPU
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B GPU Block Diagram

Hardware Architecture of a Modern GPU
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SK-TDA4VM Embedded Accelerator Component
B GPU Block Diagram Mmoo .
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SDK:

B TDA4VM Development Kit Fetching software:

» Processor SDK Linux for Edge Al components

edge_ai_apps (Python, C++)

edgeai-gst-plugins

1*{ edgeai-dl-inferer ‘ ‘ edgeai-modelzoo ‘ ‘ GStreamer ‘

SK-TDA4VM Embedded Environment Platform

TAIWAN

TECH:

NOIOgY

edgeai-tiovx-modules TELite ‘ iz 0(8./ ‘
ONNX
Neo Al -DLR
' ™y
PSDK-Linux (Yocto Dunfell and Docker Ubuntu 20.04)

A vy
' ™
PSDK-RTOS
TIOVX, TIDL, HWA and remote core firmware
A oy

_W
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https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM
https://www.balena.io/etcher

LES

DSPﬁi iﬁ*t ® L i /n“%i

B A72 Core ARM CPU Process (Before Acceleration Original Data Flow)

B Edge Al TI-Lite Model Transfer

B C66x DSP Image Process Acceleration

8 TOPS, Int-8, 80 GFLOPS @ 1GHz, percore

MMA Hi
B C7x DSP Neural Network Acceleration | ] — 1 | ™
. C7x C
B DMA Cache Memory Handling ‘ s || C vocor 11 Shcamin
T R e
i R | ) S J
- [ - C ]
| - DM L3 - DCU
e - meb 512-bitwide, 64 GB/sec
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EdgeA I M Od@l M ake I ]:k Setu p £ H edgeai-modelmaker(github)
o TR

#2173 £ % Kpythond. 1082 2 £ 37 pyd. 107 PRk s:
pyenv 1nstall 3.10

pyenv virtualenv 3.10 py310

pyenv rehash

pyenv activate py310

pip install —--upgrade pip setuptools

pyenv virtualenv 3.10 py310
pyenv rehash
pyenv activate py310
pip install --upgrade pip setuptools
Downloading Python-3.10.13.tar.xz...
-> https://www.python.org/ftp/python/3.10.13/Python-3.10.13.tar.xz
Installing Python-3.10.13...
Installed Python-3.10.13 to /home/wsl/.pyenv/versions/3.10.13
Requirement already satisfied: pip in ./.pyenv/vers1ons/3.10.13/envs/py310/1ib/python}.1D/site—package
s (23.0.1)
Collecting pip
Downloading pip-24.@-py3-none-any.whl (2.1 MB)

eta
Requirement already satisfied: setuptools in ./.pyenv/versions/3.10.13/envs/py310/1lib/python3.10/site-
packages (65.5.0)
Collecting setuptools
Downloading setuptools-69.1.1-py3-none-any.whl (819 kB)

Installing collected packages: setuptools, pip
Attempting uninstall: setuptools
Found existing installation: setuptools 65.5.0
Uninstalling setuptools-65.5.0:
Successfully uninstalled setuptools-65.5.0
Attempting uninstall: pip
Found existing installation: pip 23.6.1
Uninstalling pip-23.0.1
Successfully uninstalled pip-23.0.1
Successfully installed pip-24.0 setuptools-69.1.1
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https://github.com/TexasInstruments/edgeai-modelmaker

EdgeAl-ModelMaker 3 3 setup
¢ [E;Github Model maker T

—_——a_ N\

i AL TS EEIimodelmakertVF RN F= H Er9.05737

git clone https://github.com/TexasInstruments/edgeai-modelmaker.git
cd edgeai-modelmaker/

(py310) :~$ git clone https://github.com/TexasInstruments/edgeai-modelmaker.git

git Checkout rug.e Cloning into 'edgeai-modelmaker’

remote: Enumerating objects: 3390, done.

remote: Counting objects: 100% (131/131), done.

remote: Compressing objects: 100% (57/57), done.

remote: Total 3390 (delta 99), reused 91 (delta 74), pack-reused 3259

Receiving objects: 100% (3390/3398), 586.27 KiB | 1.61 MiB/s, done.
Resolving deltas: 100% (2308/2308), done.

(py310) :~$ cd edgeai-modelmaker/

(py310) ' : $ git checkout r9.0

Branch 'r9.0' set up to track remote branch 'r9.0' from 'origin'.
Switched to a new branch 'r9.0'

(py310) : $

FEEF 7 % 3r9. 02 {29 » 17 4p £ B 44~ 41 modelmaker :
./setup_all. sh

C VPR ECR S Ok BIE Sellk S RVL-FILLAS CEE

Successfully installed pillow-simd-9.0.0.postl

. . /edgeai-benchmark . ./edgeai-modelmaker ../edgeai-torchvision
. ./edgeai-mmdetection ../edgeai-modelzoo

installation done.

EI)) £PC: $
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EdgeAl-ModelMaker 3 3 setup

“» N E(Github Model maker T E.

Flo AT d G — LR ME L & > AP F R BpythonE B ek 25 &
ﬁ%HTﬁ?ﬁ'*%%%imM:

il

AL QB FLAMPE 2at - %% %Pillow-SIMD

(py310) : $ pip install yapf==0.40.1
Collecting y\p#zro 4e.1
Downloading yapf-0.40.1-py3-none-any.whl. mctadata (35 kB)
Requirement already satisfied: importlib-metadata>=6.6.0 in /home/wsl/.pyenv/versions/3.10.13/envs/py3
10/1ib/python3.18/site-packages (from yapf==0.40.1) (7 9.1)
Requirement already satisfied: platformdirs>=3.5.1 in /home/wsl/.pyenv/versions/3.10.13/envs/py310/1ib
/python3.10/site-packages (from yapf==0.46.1) (4.2.8)
Requirement already satisfied: tomli>=2.0.1 in /home/wsl/.pyenv/versions/3.10.13/envs/py310/lib/python
3.10/site-packages (from yapf==0.40.1) (2.0.1)
Requirement already satisfied: zipp>=0.5 in /home/wsl/.pyenv/versions/3.10.13/envs/py310/Llib/python3.1
0/site-packages (from importlib-metadata>=6.6.0->yapf==0.40.1) (3.17.0)
Downloading yapf-0.40.1-py3-none-any.whl (250 kB)
eta
Installing collected packages: yapf
Attempting uninstall: yapf
Found existing installation: yapf 0.46.2
Uninstalling yapf-0.40.2:
Successfully uninstalled yapf-90.40.2

Successfully installed yapf-0.46.1
(py310)
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EdgeAl-ModelMaker 3 3% setup
¢ [E;Github Model maker T

F1 5 Tlendh 1 & HCPUH Jt F* 'ﬂ oA R 50T i

#-compilation® ﬁﬂenableﬁfc 5 Falsefé e ¥ R
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./run_modelmaker.sh TDA4VM config detection.yaml

run_modelmaker.sh TDAUVM config_d ion.yaml

detected in PC: 12
peedup in PC : 1

Run Name
- Model: yolox_nano_lite

getDevices & Estimated Infe Times
A’z '3 th 1/4th device capability)',
— This model can be compiled for ti

kpoint. |:t|'| to
int.pth

28:26,397 - mmdet — INFO - Exp name: yolox_nano_lite.py
28:26,397 - mmdet — INFO - Epoch(val) [2][107] bbox_mAP: ©.1250, bbox_mAP_50:
0.1180, bbox_mAP_s: 0.0030, bbox_mAP_m: ©.0920, bbox_mAP_Ll: ©.474@, bbox_mAP_cop

] = \/j 70.236 0.118 ©.603 0.092 6.0
?ﬂ]é*%iﬁxi@iﬁaat )54 3$iﬁ51 T %
\
—
/P‘\ — [ -— . :>>
JL;\

/home/ws1/ pyenv/vérsions 310/1ib/python3.16/site-packages/torch/onnx/symbolic_opset9.py:12u8: UserW
A Y arning: This model contains a squeeze operation on dimension 1. If the model is intended to be used wi

th dynamic input shapes, please use opset version 11 to export the model.

rn(
Diagnostic Run torch.onnx.export version 2.0.l1+cpu
False, log level: Level.ERROR
= © NONE © NOTE © WARNING @ ERROR =

Successfully exported ONNX model: /home/wsl/edgeai-modelmaker/data/projects/tiscapes2017_driving/run/2
0240306-012627/yolox_nano_lite/training/model.onnx

Trained model is at: /home/wsl/edgeai-modelmaker/data/projects/tiscapes2017_driving/run/202U0306-01262
7/yolox_nano_lite/tra ng

SUCCESS: ModelMaker — Training completed
(py310) . $
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w‘j.tll %&?;% E’ 2+ H https://github.com/TexasInstruments/edgeai-modelmaker

SIEEEE

\

edgeai-modelmaker / edgeai_modelmaker / ai_modules / vision / params.py
‘ Code ‘ Blame 132 lines (129 loc) - 5.69 KB

37 def init_params(*args, **kwargs):

73 training=dict(

74 enable=True,

75 model name=None,

76 model_training_id=None,

77 training_backend=None,

78 pretrained_checkpoint_path=None,
79 target_devices={},

80 project_path=None,

81 dataset_path=None,

82 training_path=None,

83 log_file_path=None,

34 log_summary_regex=None,

85 summary_file_ path=None,

86 model_checkpoint_path=None,
87 model_export_path=None,

88 model proto_path=None,

89 model_packaged_path=lone,
L] training_epochs=15,

91 warmup_epochs=1,

92 num_last_epochs=5,

93 batch_size=8,

94 learning_rate=2e-3,

95 num_classes=None,

96 weight_decay=1e-4,

97 input_resize=(512 ,512),
98 input_cropsize=(512 ,512),
99 training_device=None, # 'cpu’, 'cuda’
1ee num_gpus=0, # &,1..4
101 distributed=True,
182 training_master_port=29500,
1@3 with_background_class=None
104 3,

TAIWAN
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LES

Lab4’5\; AR E] 1,;%_ 325 https://github.com/TexasInstruments/edgeai-modelmaker
o BEMERET IR

#-3]Yolox-nano-lite*¥F|(F B xR P M2 2 ¥ § #FH B HT])
*L4|Epoch 2002 7F

& B :Precision AP® ' #& ¥ oss=* -]

BN TR

2024-03-06 01 126,397 — mmdet — INFO — Exp name: yolox_nano_lite.py
2024-03-06 01:28:26,397 — mmdet — INFO - Epoch(val) [2][107] bbox_mAP: ©.1250, bbox_mAP_50: ©.2360,
bbox_mAP_75: 0. 11u0 bbox_mAP_s: ©.0030, bbox_mAP_m: ©.0920, bbox_mAP_Ll: o4u7uo, bbox_mAP_copypaJtc.
9.125 0.236 0.118 OAOOJ 0.092 0.474
/home/wsl/ env/versions/py310/1ib/python3.10/site-pa es/mmcv/onnx/info.py:20: UserWarning:
This function L1 be deprecated in future. Welcome to use the unified model deployment
https://github.com/open-mmlab/mmdeplo
warnings.warn(msg)
/home/wsl/.pyenv

waJnlng;.haxn\msg)
/home/wsl/.pyenv/versions/py3108/1ib/python3.10/site-packages/torch/onnx/symbolic_opset9.py:12U8: UserW
arning: This model contains a squeeze operation on dimension 1. If the model is intended to be used wi
th dynamic input shapes, please use opset version 11 to export the model

warnings.warn(

Diagnostic Run torch.onnx.export version 2.0.l1+cpu ==
rbose: False, log level: Level.ERROR
© NONE © NOTE © WARNING @ ERROR =

Successfully exported ONNX model: /home/wsl/edgeai-modelmaker/data/projects/tiscapes2017_driving/run/2
0240306-012627/yolox_nano_lite/training/model.onnx

Trained model is at: /home/wsl/edgeai-modelmaker/data/projects/tiscapes2017_driving/run/202U0306-01262
7/yolox_nano_lite/training

SUCCESS: Hodelﬂaker - Training completed.
(py310) : $
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“ Log:fl =2 Ealf

20240129_050440 X 4

7yt 1= 222 27 5 https://github.com/TexasInstruments/edgeai-modelmaker
H M '.:F.\'.'.B.\‘z p

:28:26,397 — mmdet — INFO - Exp name: yolox_nano_lite.py
28:26,397 — mmdet — INFO - Epoch(val) [2][107] bbox_mAP: ©.1250, bbox_mAP_50: .23
st

2024-03-06 01:2
bbox_mAP_75: ©.1180, bbox_mAP_s: ©.0030, bbox_mAP_m: ©.0920, bbox_mAP_l: ©.4746, bbox_mAP_copypa
9.125 ©.236 0.118 0.003 0.092 0.474
/home/wsl/.pyenv/versions/py316/lib/python3.108/site-packages/mmcv/onnx/info.py:20: UserWarnin
function will be deprecated in future. Welcome to use the unified model deployment
ps://qgithub.com/open-mmlab/mmdeploy

60,
e

warnings.warn(msg)

/holnr-/wsl/ pyenv/versions/py310/1lib/python3.10/site-packages/mmcv/tensorrt/init_
ecationWarning: function will ted in future. Welcome to use the unified model

deployment toolbox MMDeploy: h s://github.com/open-mmlab/mmdeploy

warnings.warn(msg)
/home/ws1/.pyenv/versions/py310/1ib/python3.16/site-packages/torch/onnx/symbolic_opset9.py:12U8: UserW
arning: This model contains a squeeze operation on dimension 1. If the model is intended to be used wi
th dynamic input shapes, please use opset version 11 to export the model.

B2 &8
e e T TS O
iverage Recall
iverage Recall
iverage Recall
verage Recall
verage Recall
verage Recall

laige | omaAeLs—1UUU | - U.1ou
= =100

area= large | maxDets= 1000

2024-01-29 05:05:17,188 - nndet - INFO - Exp name: yolox_pico_li R

gogggolgr%ggos:o 17,188 - mndet - INFO - Epoch(val) [11[107] bbux ndP: 0.0250, bbox_ndP_50: 0.0680, bbox_wiP_75: 0.0150, bhox_nAP_s: 0.0000, bhox_mP_n: 0.003 arnings.warn(

2024-01-29 05:05:34, 652 - mndet - INFO - Epach [2][100/197] 1r: 1.000e-04, eta: 0:00:33, time: 0.175, data_time: 0.030, loss_cls: 0.8125, loss_bbox: 3.2911, | Diagnostic Run torch.onnx.export version 2.0.l+cpu =
= Hgg - Evaluating bbox... verbos False, log level: Level.ERROR

Average Precision 30:0.95 all | maxDets= 100 ] 0.078 = = © NONE © NOTE © WARNING © ERROR

hverage Pracision all | naxDet 0.160

50
75
50

Average Precision
dverage Precision
dverage Precision
dverage Precision
dverage Recall
dverage Recall
Average Recall
dverage Recall
dverage Recall
dverage Recall

Successfully exported ONNX model: /home/wsl/edgeai-modelmaker/data/projects/tiscapes2017_driving/run/2
0240306-012627/yolox_nano_lite/training/model.onnx

Trained model is at: /home/wsl/edgeai-modelmaker/data/projects/tiscapes2017_driving/run/202U0306-01262
7/yolox_nano_lite/training

io
&

area= large | maxDets= 1000

SUCCESS: ModelMaker — Training completed

2024-01-39 05:05:51,804 - wadet - INFO - Exp name: yolox_pico_li
2024-01-29 05:05:31,00 - andet - 1NF0 - Epschival) (2111071 ~ bbowmdP: 0.0760, bbox_ndP_S0: 0.1600, bbox_niP_75: 0.0640, bbax_nAP_s: 0.0000, bbox_nAP_ B8 20240129-044854 yolox_pico_lite.tar.gz (2655
0.041 0.346 e

2024-01-29 03:
2024-01-29 03
3034-01-39 05
2024-01-29 05:06:28,
hverage Precision  (AP)
Average Precision (4P
dverage Precision (4P

wndst - INFO - Epoch [3][100/197]  1r: 1.0006-04, eta: 0:00:10, time: 0.192, data_tine: 0.027, loss_cls: 0.7838, loss_bbox: ] i e ey 2 -~
maget - [YFO - Saviag checkpoint a1 3 epochs BEFR BFOQ TEG ZMNEEOQ EBEN #=EMN)

mndet - INFO - Evaluating bhox.

38 it 0 - = -
50:0.95 maxllets=100 ] < 0 L ] A
50 naxDet 0.166 X Y
. & =

A= jEx e 2B 7

ar |
) e[ |
) e[ |
dverage Precision (AP) @[ 0.95 | o naxDer :
hverage Precision (AP) Q[ 095 | diun | maxDet
4 P 4P) 1 095 | | maxDet - ico li R =i\ 26,37 e
et Proofiien EAR; @% Al atp (| ool 0 |u 20240129-044854 yolox pico_litetar.gz - TAR+GZIP BHEig, =570 26,374,480 {17
iverage Recall (AR) @[ 0.95 | all | naxDet — = — —
dverage Recall aR) o[l 0.95 | all | naxDet EE HEE BlgIEE CRC32
verage Recall (AR) G[ 095 | nall | maxDet
iverage Recall (4R) @[ 095 | diun | maxDet .
verage Recall CAR) @[ 1095 | arge | maxDets= 1000 : . .
0740129 05 o 101 i - . instances_train_json 4,417 508 ? 2024/1/29 £F05:04
WL H e . - omndet - - Exp mame: yolox_pico_lite.py . -
2024.01-28 05:00:23 401 - wadet - IR0 - Epoch(val) T3711079" Bhow ndP: 0.0740, bhow_ndP_50: 0,160, bbox_nAF_75: 0.0630, bbox nP_s: 0.0000, bbox_nkE instances_valjsan 1,021,468 ? 2024/1/29 £5F 05:04
: : D latest.pth 15,657,214 ? 2024/1/29 £5 05:06
SUCCESS: ModelMaker - Training completed. [ 5150 781 2 2024/1/29 L5 0506
Fer [} modelprototxt 676 ? PROTOTXTEZ  2024/1/29 £ 05:06
=l runlog 117,835 ? XFEXH 2024/1/29 £ 05:06

: 8.80852, "data_time":
@.802, “bbox_mAl

@.80081, “bbox_mAP":

"data_time
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G P U C U D A 4 i ﬁ £ [ https://github.com/TexasInstruments/edgeai-modelmaker
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Step 6: Accelerated Training using GPUs (Optional)

\

Note: This section is for advanced users only. Familiarity with NVIDIA GPU and CUDA driver installation is assumed.
This tool can train models either on CPU or on GPUs. By default, CPU based training is used.

It is possible to speedup model training significantly using GPUs (with CUDA support) - if you have those GPUs in the
PC. The PyTorch version that we install by default is not capable of supporting CUDA GPUs. There are additional steps
to be followed to enable GPU support in training.

¢ In the file setup_all.sh, we are using setup_cpu.sh for several of the repositories that we are using. These will have
to be changed to setup.sh before running setup_all.sh

e |nstall GPU driver and other tools as described in the sections below.

* In the config file, set a value for num_gpus to a value greater than 0 (should not exceed the number of GPUs in
the system) to enable GPU based training.

Option 1: When using Native Ubuntu Environment
The user has to install an appropriate NVIDIA GPU driver that supports the GPU being used.

The user also has to install CUDA Toolkit. See the CUDA download instructions. The CUDA version that is installed
must match the CUDA version used in the PyTorch installer - see our edgeai-torchvision setup script to understand
the CUDA version used.

Option 2: When using docker environment

Enabling CUDA GPU support inside a docker environment requires several additional steps. Please follow the
instructions given in: https://docs.nvidia.com/datacenter/cloud-native/container-toolkit/install-guide.html

Once CUDA is installed, you will be able to model training much faster.
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https://www.ti.com/product/zh-tw/TDA4VM?bm-verify=AAQAAAAJ_____6s_tXiu_2C7ZcDqINmFhC3YhHyXUwUtaXbOx2Fkr9Ag3nEG0teVIF29vDC6dpcYsMiYXC5T04r5FWv-5pz5m7mXDJq9dWi56JoWAeWBJDK63ImpJyzE0ZQ59FO_sS9XhWq3TQPHyEPnnq8gW8AEBzh_OiiiwJeYVeY_2L8TKkZ2Qz3TnrMRpi2QSqsLRguhbF6HU9pO8lJDDb8CIoqUWkadStw8L-7QnNQ6_i6q4HzgG6DrH-DdMJlhhBvhnjrfWmETwkwJJkBkgjFT6jzsnnZz2wuckCrFo_vfhxk4-2HXI4BlEC2u_y6eFg
https://www.ti.com/lit/pdf/sprz455
https://www.ti.com/lit/zip/spruil1
https://www.ti.com/lit/pdf/spracp4
https://www.ti.com/lit/gpn/tms320c6652
https://www.ti.com/lit/pdf/sprz381
https://www.ti.com/lit/pdf/spruj21
https://www.ti.com/lit/pdf/sszqpb1
https://www.ti.com/lit/ug/slau395f/slau395f.pdf?ts=1719896877875&ref_url=https%253A%252F%252Fwww.google.com%252F
https://www.ti.com/lit/gpn/am4372
https://www.ti.com/lit/pdf/spruhl7
https://www.ti.com/lit/ug/spru656a/spru656a.pdf?ts=1719897042943&ref_url=https%253A%252F%252Fwww.google.com%252F

