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Antmicro Tensor Flow Demo
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5 ) GitHub - antmicro/litex-vexriscv-tensorflow-lite-demo: TF Lite demo on LiteX/VexRiscv soft RISC-V SoC on a Digilent Arty board - Mozilla Firefox
() GitHub - antmicro/litex- X | ) Antmicro - Tensorflow L' X =+

< c @ © & https://github.com/ant tensorflow-lite-den n o e =

O Why GitHub? Enterprise Explore Marketplace Pricing Sign in Sign up ‘

antmicro / litex-vexriscv-tensorflow-lite-demo ®Owatch 11 % Star 12 Y Fork

<> Code Issue Pull requests 0 Action Projects 0

E:] Join GitHub today

GitHub is home to over 40 million developers working together to host and
review code, manage projects, and build software together

TF Lite demo on LiteX/VexRiscv soft RISC-V SoC on a Digilent Arty board htips://antmicro.com/blog/2019/12/tfl...

-0- 27 commits S € < ontributors & Apa

2 piotrZierhotfer Fix path to binary in Renode script == v Latest commit 2¢

sa11fd 14
B binanes/magic_wand Add magic_wand prebuilts
& litex-buildenv @ 676436 Add submodules
I renode Fix path to binary in Renode script
= tensorflow @ Oala7a6 Update tensorflow
£ .gitmodules remove Zephyr submodule
ravis.yml west: switch branch
LICENSE Add LICENSE

README.md west: switch branch

EE README.md

sagworkspace....6.2.0.251 Bl renode Ml PAC1934.cs ...ts) - gedit @ /home/miv...noDevelop [l /home/miv...form.resc #) GitHub - an...lla Firefox



Demo

PAC1934 on the Icicle Kit

Interfacing the Model with sysbus via [2C
Using the I12C Drivers

Reading Back Values

Monitoring Voltage and Current
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PAC1934 on the Icicle Kit
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PAC1934 on the Icicle Kit

* 4 sense connections:
* VDD

VDDA

VDD25

VDDA25

* Connected to 12C0

* PF SoC needs to configure 12C0 as a master and read registers
from the PAC1934 as an 12C slave

@ MICROCHIP



PAC1934 on the Icicle Kit

] vina nronertiec
e J properties

COUNT
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PAC1934 on the Icicle Kit

(machine-8) 12cH
Bx03

(machine-08) 12c6

(machine-0) 12c6

MY

(machine-8)

PolarFire-SoC-Icicle-Renode-emulation-platform [Program] fusr/bin/mono
[INFO] Loaded monitor commands from: /home/miv/Microsemi_SoftConsole_v6.2/renode/./scripts/monitor.py
[INFO] Including script: /home/miv/Microsemi_SoftConsole_v6.2/renode-microchip-mods/scripts/polarfire-soc-1cicle-board.resc

14:
14:
14:
14:
14:
14:

04:
04:
04:
07:
07:
07:

32.
33.
38.
23.
23.
23.

5461
8674
6658
8613
8621
8622

[ERROR
[NOISY
[NOISY
[NOISY

]
]
]
]

Script: Renode has been started successfully and 1s ready for a gdb connection. (This 1s not an error)
12¢0.PAC1934: Updating VBUSH

12c0.PAC1934: Updating VBUSn bipolar

12c0.PAC1934: Updating VBUSn AVGs
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PAC1934 on the Icicle Kit

* VBUSnh is the voltage on Sensen

* VBUSn_AVG is the average of the
last 8 readings

 VBUSNh _AVG_array is an array of
the last 8 results

* Update_VBus updates the VBUSn
values and the average arrays

@ MICROCHIP



Interfacing the model with sysbus using 12C

* The PAC1934 model will be connected to the 12C0 peripheral
which is connected to sysbus

* Create a “models” folder in the [SC_install]/renode-microchip-
mods/ directory

* Include the model in the platform .resc file

include @models/PAC1934.cs
machine LoadPlatformDesciptionFromString “PAC1934: Sensors.PAC1934
@ i2c0 0”

@ MICROCHIP
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Interfacing the model with sysbus using 12C
* PAC1934 is now connected to i2c0 at address O
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Using the 12C Drivers

* The I12C driver examples can be
found in the PolarFire SoC Bare
Metal Library

* From the data sheet a write with
no data will set the register pointer
in the PAC1934

* Using the 12C write read function
the register pointer can be set and
the register read

15

SC
File Edit Source Refactor Navigate Search Project Git Run Window Help
|& ~ito vix| | Pe|E Dty OvQvs

5 aF a B = A =
=) Git Repositories 2 |l @ef eS|l vy = O

v > polarfire-soc-bare-metal-library [master] - C\Microsemi\SoftConsole vE A
# Branches

2z > platform
» mpfs-i2c Renode all-harts Debug.launch
= mpfs-mss-i2c-all-harts Debug.launch
- README.txt
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Reading Back Values

* Values are read back as bytes and some registers are

different sizes

if (reg == 0x3 | reg == 0x4 | reg == 0x5 | reg == 0x6){
g_master_rx_buf[7];

value
value
value
value
value
value
value
value
value
value
value
value
value
value
value

}

else if (reg == 0x7 | reg == 0x8 | reg == 0x9 | reg == 0xA | reg == Oxl

value
value
value
} else if
value
value
value
value

value
value

—_ |l

value
value
value
value
value
value
value
value
value
value
value
value
value
value

<< 8;
+ g_master_rx_buf[6];
<< 8,
+ g_master_rx_buf[5];
<< 8;
+ g_master_rx_buf[4];
<< §;
+ g_master_rx_buf[3];
<< 8;
+ g_master_rx_buf[2];
<< 8;
+ g_master_rx_buf[1];
<< 8;
+ g_master_rx_buf[e];

g_master_rx_buf[1];

value
value
reg ==

<< §;
+ g_master_rx_buf[0];
0x17 | reg == 0x18 | reg == 0x19 | reg == 0x1A){

g_master_rx_buf[3];

value
value

= value
value =

value

= value

value

} else if (reg ==
value = g_master_rx_buf[e];

}

return(value);

<< §;

+ g_master_rx_buf[2];

<< §;

+ g_master_rx_buf[1];

<< 8;

+ g_master_rx_buf[e];

OxFD | reg == OXFE | reg == 0OxFF){

0x00 W

0x01 RIW
0x02
0x03
0x04
0x05
0x06
0x07
0x08
0x09
0x0A
0x0B
0x0C
0x0D
0x0E
0x0F
0x10
0x11
0x12
0x13
0x14
0x15
0x16
0x17
0x18
0x19
0x1A
0x1C
0x1D
0x1E
0x1F
0x20
0x21
0x22
0x23
0x24
0x25

T W W W WD g = = g g X ® » ®» X L X X XL L X X XL I X NV H IV XV IV I XN XNV DX

ii)’ EI || |||| |||| ||H|||
®

0x26

0xFD R
0xFE R
0xFF R

1 byte
1 byte
3 bytes
6 bytes
6 bytes
6 bytes
6 bytes
2 bytes
2 bytes
2 bytes
2 bytes
2 bytes
2 bytes
2 bytes
2 bytes
2 bytes
2 bytes
2 bytes
2 bytes
2 bytes
2 bytes
2 bytes
2 bytes
4 bytes
4 bytes
4 bytes
4 bytes
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte
1 byte

1 byte
1 byte
1 byte

REFRESH )
CTRL
ACC_COUNT
VPOWER1_ACC
VPOWER2_ACC
VPOWER3_ACC
VPOWER4_ACC
VBUS1
VBUS2
VBUS3
VBUS4
VSENSE1
VSENSE2
VSENSE3
VSENSE4
VBUS1_AVG
VBUS2_AVG
VBUS3_AVG
VBUS4_AVG
VSENSE1_AVG
VSENSE2_AVG
VSENSE3_AVG
VSENSE4_AVG
VPOWER1
VPOWER2
VPOWER3
VPOWER4
CHANNEL_DIS

NEG_PWR

REFRESH_G

REFRESH_V

7]
=

CTRL_ACT
CHANNEL_DIS_ACT
NEG PWR_ACT
CTRL_LAT
CHANNEL_DIS_LAT
NEG_PWR_LAT

m
<
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Monitoring Voltage and Current

* Write to the “Refresh” register to cause an update
* Read back the value in each register

while(1){
MSS_UART _polled_tx_string(gp_sys_uart, (const uint8_t *)"\n\r\n\r Sensor refresh");
sensor_reg_check (REFRESH_REG) ;
VPowerACC[@] = sensor_reg_check(VPOWER1_ACC_REG) ;
VPowerACC[1] = sensor_reg_check(VPOWER2_ACC_REG) ;
VPowerACC[2] = sensor_reg_check(VPOWER3_ACC_REG) ;
VPowerACC[3] = sensor_reg_check(VPOWER4 ACC_REG);
VBus[0] = sensor_reg_check(VBUS1 REG);
VBus[1] = sensor_reg_check(VBUS2_REG);
VBus[2] = sensor_reg_check(VBUS3_REG);
VBus[3] = sensor_reg_check(VBUS4_REG) ;
VSense[0] = sensor_reg_check(VSENSE1_REG) ;
VSense[1l] = sensor_reg_check(VSENSE2_REG) ;
VSense[2] = sensor_reg_check(VSENSE3_REG) ;
vSense[3] = sensor_reg_check(VSENSE4_REG) ;
VBusAvg[@] = sensor_reg_check(VBUS1_AVG_REG);
VBusAvg[1] = sensor_reg_check(VBUS2_AVG_REG);
VBusAvg[2] = sensor_reg_check(VBUS3_AVG_REG);
VBusAvg[3] = sensor_reg_check(VBUS4_AVG REG);
VSenseAvg[0] = sensor_reg_check(VSENSE1_AVG_REG);
vSenseAvg[1] = sensor_reg_check(VSENSE2_AVG_REG);
VSenseAvg[2] = sensor_reg_check(VSENSE3_AVG_REG);
VSenseAvg[3] = sensor_reg_check(VSENSE4_AVG_REG) ;
VPower[0] = sensor_reg_check(VPOWER1_REG) ;
VPower[1] = sensor_reg_check(VPOWER2_REG) ;
VPower[2] = sensor_reg_check(VPOWER3_REG) ; s
VPower[3] = sensor_reg_check(VPOWER4 REG); @ MICROCHIP
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Monitoring Voltage and Current

* Print the arrays to a UART monitor

* Raise interrupts for the U54s to deal with high / low values

drawlIUpdate (&VPowerACC, &VBus, &VSense, &VBusAvg, &VSenseAvg, &VPower);
blankLine();

if (vBus[e] = 990 | VBus[1l] = 2475 | VBus[2] = 2480 | VBus[3] = 965){
raise_soft_interrupt{lu);
M55_UART _polled_tx_stringlgp_sys_uart, (const uintd_t *)™\n\rin\r Soft TRQ US4_1"};
MSS_UART_polled_tx_string(gp_usr_uart, (const uint8_t *)"+ Alert raised on U34_1
MSS_UART _polled_tx_stringlgp_usr_uart, (const uint8_t *=)"\n\r"};

¥

if (vBus[e] = 1158 | VBus[1] = 2595 | VBus[2] = 2700 | VBus[3] = 1275){
raise_soft_interrupt{2u);
MSS_UART polled_tx_stringlgp_sys_uart, (const uint® t *=)"\n\rin\r Scft IRQ US4_2"};
MSS_UART_polled_tx_string(gp_usr_uart, (const uint8_t *)"+ Alert railsed on US4_2
M55_UART _polled_tx_stringlgp_usr_uart, (const uintd_t *)"\n\r"};

1

if (vsense[B] < 4850 | VSense[l] < 9700 | VSense[2] < 9650 | VSense[3] < 5000){
raise_soft_interrupt{3u);
MS5_UART _polled_tx_stringlgp_sys_uart, (const uintd_t *=)"\n\rin\yr Scft IRQ US4_3"};
MSS_UART_polled_tx_string(gp_usr_uart, (const uint8_t *)"+ Alert raised on U54_3
MSS_UART_polled_tx_stringlgp_usr_uart, (const uintd_t *=)"\n\r"};

b

if (vsense[8] = 52508 | vsense[l] = 130080 | vSense[2] = 12580 | Vsense[3] = 6000){
raise_soft_interrupt{du);
M55_UART _polled_tx_string(gp_sys_uart, (const uint8_t *)"\n\r\n\r Soft IRQ U54_4");
MSS_UART_polled_tx_string(gp_usr_uart, (const uint8_t *)"+ Alert raised on Us4_4
MSS_UART _polled_tx_stringlgp_usr_uart, (const uint8_t *=)"\n\r"};

+

blankLine();

drawBar();
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Monitoring Voltage and Current

machine-0:sysbus.mmuart0

& 12 3 4 . O. Eworkspace,..,ﬁ‘z.o.ZSI M scripts Ml PAC1934.¢s ...ts) - gedit ® /home/miv...noDevelop /home/rniv.‘,forrn.resc Il Renode - 5 windows
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Monitoring Voltage and Current

machine-0:sysbus.mmuart0

& 12 3 4 . O. Eworkspace,..,ﬁ‘z.o.ZSI M scripts Ml PAC1934.¢s ...ts) - gedit ® /home/miv...noDevelop /home/rniv.‘,forrn.resc Il Renode - 5 windows
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Monitoring Voltage and Current

 E51 monitors the PAC1934

* E51 prints system messages (e.g irq to hart or 12C event) to
mmuart 0

* E51 prints readings to mmuartl

* U54 x handles voltage / current event

@ MICROCHIP
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Demo
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Thank you!

Any questions?
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