C2000™ CLB
configurable logic block
programming tool
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= clb_ex4_pwm_protection

CLB tool

Built into Code Composer Studio & clb_ex5_event window

s

» 1= clb_ex6_siggen

%

1. Simple and intuitive GUI tool to implement your b='b§ﬂ-=tatd=;ma=hi"= [Active - Debug]
. . > e enerate ource
hardware design for the CLB Tiles t

- 3% Binaries
[ Includes
4 = Debug
- = device
+ = simulation
4 (= syscfg
@ clb.html
. . » clb_ex7_state_machine.obj - [C2000/le]
Examples available for all CLB enabled devices | © clb_ex7 state machine.out - [C2000/1e]
=| CLB.vcd
> (= device
- = targetConfigs
¢ L 2837xD_RAM_Ink_cpul.cmd
- € clb_ex7 state_ machine.c

2. Block diagram overview of the design
SystemC simulation for debugging

8 clb_ex7_state_machine.syscfg

s

- = clb_ex8_external_signal_AND_gate
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CLB tool GUI

1. Keep track of available .
= X« Software » TILE £ IF O &
resources (number of
CLB Tiles used) = |' ‘Q’ G| TEC e raeao
. Q@ TILE )
2. BOUNDARY input used 0 |
. . . obal Parameters Settings that affect all instances ~
for simulating input — B
signals for the TILE
. . BOUNDARY A
3. All submodules inside g - ~N
the each CLB tile HT-0 8
configurable through the 9 me n
t00| LUT_2 ~
.. J
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CLB tool — LUT configurable options

EaCh LUT haS the fOIIOWing § clb_ex7_state_machine.syscfg & = "
configurable options: » Software » TILE D % o 8
. . E R
1. The logic equation for the output POUNDARY
2. 10 to i3 input signals LUT 0 .
0 eqn i0&i1
i0 COUNTER_O.count_match1 v
g i BOUNDARY.in0 v
i2 0 v
i3 0 v
LUT_1 A
LUT_2 A~
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CLB tool — FSM configurable options

Each FSM has the following
configurable options:

1. The logic equation for the output

2. The logic equation for the SO
NEXT state

3. The logic equation for the S1
NEXT state

4. e0 and el input signal

5. Extra input signal for when the
FSM is used as a 2-state
machine

§ clb_ex7_state_machine.syscfg 2

» Software » TILE YOI IER S
FSM_1 v
0 eqn_out (e0&e1) | ('s0&!s1&e0) | (s0&s18e0)
9 eqn_s0 ('e0&s0) | (e0Re18&!50) | (1s0&!s1&e0) | (eD&le1&!s
e eqn_s1 (s18&lel) | (s0&s1) | (s0&e1)
4 N
a e0 LUT_0.0UT v
el LUT_1.0UT -
\
4 N
e xe0 0 -
xel 0 -
\ J
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CLB tool — COUNTER configurable options

Each COUNTER has the following
configurable options:

1. The reset input signal

2. The event input signal used along with
the action option and the event load
value option

mode0 and modelinput signals
matchl and match2 values

Load value

o gk~ w

The action specified when the event
signal is triggered

— configure the counter as adder,
X2, 12, etc.

§ clb_ex7_state_machine.syscfg &2

» Software » TILE

Eg COUNTER_1

reset

event

FSM_1.0UT -

COUNTER_1.count_zero v

mode0

mode1

FSM_2.0UT v

0 v

match1_val

match2_val

2000

event_load_val

N\

What action should be taken on an event trigger?

4000

None

Load Load -

Add

Subtract
Shift Left

Shift Right
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CLB tool — OUTLUT configurable options

Each OUTLUT has the following

configurable options:

1. The logic equation for the

2.

output
10 to i2 input signals

§ clb_ex7_state_machine.syscfg

»

Software » TILE

COUNTER1

COUNTER_2

OUTLUT_O

i0&i1

FSM_0.S0 -
FSM_2.S0 -
0 -
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CLB tool — HLC configurable options

. HLC v
Each HLC has the following
configurable options: o L 20ur )
. Event 1 (e1) 0 -
1. The event signals used to @ . 0 i
trigger the execution of up to 16 s . 5
instructions oo 5 N
2. The general purpose registers g | ™ ’
RO-R3’s initial values °
\RS,\mt 0 )
3. The list instructions for each Other Dependencies .
event input
( program0 v \
e instruct0 PULL C1
instructi PULL R1
\ instruct2 MOV_T1 R1,C1 )
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CLB tool auto-generated files

The CLB Tool will auto-generate:

1. The files needed to configure the CLB
2. The debugging simulation source file
3. The design block diagram source file

These outputs are then used by CCS to
generate:

« MCU binary: .OUT file
* The simulation waveforms: .VCD file
* The CLB block diagram: .HTML file

% clb_ex7_state_machine.syscfg &2

»

Software » TILE

TILE (1
of 4 < » Generated Files
Added)

® Filter: all

CLB Configuration Tool
CLB Configuration Tool

RE clb_config.h
clb_config.c

| =
D clb.dot

clb_sim.cpp

4 Total Files

CLB Configuration Tool

CLB Configuration Tool
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CLB tool debugging tools

» The simulation waveform and the block diagram of the CLB design can facilitate
debugging significantly!

@ CLB Configuration Diagram
L] ~ file:///C;/Users/a0225962/cIb_released/clb_ex7_state_machine/Debug/syscfg/clb.html

m GTKWave - C:\Users\a0225962\clb_released\clb_ex7_state_machine\Debug\CLB.vcd

CnLe1_ouTLuT 4
i1 out

- B

= 0

e
Filter:

Append‘ Insert| Replace‘

File Edit Search Time Markers View Help ol out=l0

P e @ Q lael | <2 & [Fromfosec  Tof50us | &2 |Marker: — | Cur]

= SST Signals Waves

F - TILEL_COUNTER 0 |1 | Time - :gltmeﬁ:;)z 0

TILE1_COUNTER_2 count_zero Ssguf:(!gglf‘;‘ ;L’ //:Z— TILE1_FSM_0 |
TILE1_FSM_0 event — /7 (7050 = (50 * €1)a 1e0) 57
TILE1_FSM_1 -] |matchl val[31:0] - ) 4 xet out

_l—l 2l match2 val[31:0] :? TLEL OUTLUT 8 ,:;: N mﬁ,’m

Type |Signals B] Tz::i 2 out=10 evAction = Load |match2

wire hlc_match?_load_en K///

wire matchl_val[31:0] H

wire match2_val[31:0]

wire match_en o

wire mode0 i1 TILE1_LUT 2 out

wire reset =

0 7iLE1_ouTLUT 0

i out
2 out = i0&i1 ™

Ol 7LE1 ouTLUT 2
i out—"

g out=iosit

e0

! et _HLe
e2 -

e3
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Resources

» www.ti.com/c2000clb

« C2000Ware including the CLB Tool User’s Guide [spruirs

» Application Note: How to Design with the CLB (spracts

» Application Note: How to Migrate from FPGA/CPLD to CLB (spracoz]

Integrate custom logic and Augment peripheral
capability in your real-time MCU applications
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http://www.ti.com/tool/c2000ware
http://www.ti.com/tool/c2000ware
http://www.ti.com/tool/c2000ware
http://www.ti.com/lit/SPRUIR8
http://www.ti.com/lit/SPRUIR8
http://www.ti.com/lit/SPRACL3
http://www.ti.com/lit/SPRACO2

