
Lecture 4
� What are interrupts?
� What is CSL and BSL?
� Using AD535 codec� Output sine to DSK codec via serial port
� Using Interrupts� Use serial port interrupt to synchronize 

sinewave sample output

Interrupts
� An event that causes processor to halt 

what it is doing, and execute an interrupt 
service routine (ISR)

� Sources of interrupts include:� Timers	 External interrupts
 DMA (direct memory access)� McBSP transmit or receive

Interrupts

Interrupt events are 
mapped to internal 
CPU interrupts

Associated with each 
interrupt is an 
address in memory

At that memory location 
is a branch instruction to 
the actual ISR (interrupt 
vector table)

Setting up interrupts
� Assign events to CPU 

interrupts
 Create the interrupt 

vector table 

CCS 
Configuration 
Tool

1. Save registers 
(context save)

2. Actual function to 
perform

3. Restore registers 
(context restore)

Interrupt service routines

Use Dispatcher 
in Configuration 
Tool

Enabling interrupts
� Individual interrupts can be turned 

on or off  (set appropriate bits in 
Interrupt Enable Register)

� A master switch can be used to turn 
all interrupts on or off (Global Enable 
Interrupt bit in the Control Status 
Register)

These are defined in irq.h in the Chip Support 
Library (CSL)

TI Software Foundation Libraries

Board Support Library (BSL) 
Higher-level routines supporting DSK-specific functionality
BSL routines make use of CSL routines

bsl_ad535.h
bsl_led.h
bsl_dip.h
...

Chip Support Library (CSL) 
Low-level routines supporting on-chip peripherals

mcbsp.h
edma.h
irq.h
...

C Compiler 
Runtime Support Library
Standard ANSI C libraries

stdio.h
math.h
...

TI DSP
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General Procedure to use BSL/CSL

AD535_Handle myHandle;
AD535_Config myConfig = { 

AD535_LOOPBACK_DISABLE,
AD535_MICGAIN_OFF,
AD535_GAIN_0DB,
AD535_GAIN_0DB };

Example:

1. Declare variables[]\ =�E(��� � ,.3 ����-(� '_^W)��(� + � U(E(9 �*� � �(�

General Procedure to use BSL/CSL

AD535_Handle myHandle;
AD535_Config myConfig = { 

AD535_LOOPBACK_DISABLE, ... };

main() { myHandle = AD535_open(AD535_localId);

Example:

1. Declare variables`a\ =�E���� � ,?3 ���(-�� '_^W)��(�(+ � U(E�9 �*� � ���

2. Open peripheralb C�'�=*'�9 /*'�=?9 '�=�� E(9 )*'
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General Procedure to use BSL/CSL

AD535_Handle myHandle;
AD535_Config myConfig = { 

AD535_LOOPBACK_DISABLE, ... };

main() { myHandle = AD535_open(AD535_localId);
AD535_config(myHandle, &myConfig); 

Example:

1. Declare variablesk]\ =�E(��� � ,.3 ����-(� '_^W)��(� + � U(E(9 �*� � �(�

2. Open peripherall C#'�=*'�9 /*'�=.9 '�=��(E(9 )*'
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3. Configure peripheraln 0#&(&�� ,_=�'�� E(&�)�� ��+ � U�E(9 ��� � �(��� �;&�'�9 � &(3 '�9 ���

General Procedure to use BSL/CSL
1. Declare variablesoa\ =�E���� � ,?3 ���(-�� '_^W)��(�(+ � U(E�9 �*� � ���

2. Open peripheralp C�'�=*'�9 /*'�=?9 '�=�� E(9 )*'
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3. Configure peripheralr 0�&�&(� ,.=�'�� E�&�)�� �(+ � U(E(9 ��� � �(��� ��&('�9 � &(3('�9 ���

4. Use peripherals ���(:�'.&('�9 � &�3 Y =_E(=*'.+ E�� )�� � ��� =.� ��9 '���-�7 LM9 � � '.� 3 '�:
AD535_Handle myHandle;
AD535_Config myConfig = { 

AD535_LOOPBACK_DISABLE, ... };

main() { myHandle = AD535_open(AD535_localId);
AD535_config(myHandle, &myConfig); 
AD535_write(myHandle, value); 

Example:
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Creating a Sine Wave

Sine_gen.c
Generates a value

for each output 
sample
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sineGen ° ± ²AD535

Output Sine via AD535 Codec

DSK
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sineGen ° ± ²AD535McBSP

Send to Codec via McBSP

Codec

Sample rate is hard-wired to 8 kHz

³�´�µ ¶
³�´�µ ¶

McBSP0

XSR

RSR

AD535· �(� )*'?��3 �����('��

4 ��� �.�#3(�*�(��'��

McBSP0

DXR

DRR

¸�¹�º
¹�¸�º

clock

CLKR
CLKX

Fs = 8KHz

AD535 BSL0 4�R�S*R�f �����(+ � U»=�� 9 E()*� E(9 '.E =*'�-�� �;)��(�(+ � U E(9 '.0 4¼R�S*R & ��9 ��:;'*� '�9 ==�E�)�3?��=?� �(&�E(� 7 � E(� &�E(� U���� � =�g*'�� )�½
0 4�R�S*R�f !����(-(� '¾E�=�'�-?� ��9 '<+ '�9 '*�()*'.� 3 '?0 4¼R�S*R � ��)�� -('
0 4�R�S*R�f �(&�'*�(e j29 '�=*'�9 /*'�=.9 '<=���E(9 )�'.���(-�9 '�� E(9 � =.3��*�(-(� '
0 4�R�S*R�f )��(�(+ � U(e j¿)����(+ � U E(9 '<=?0 4#R<S�R ���(- 8 )�F¼��$GÀ
0 4�R�S*R�f 9 '��*-�e jÁ9 '���- =.+ 9 �(:V0 4¼R�S*R 0 4 �W� 3(9 E 8 )�F#�G$�À.9 '�)*'�� /*'
0 4�R�S*R�f LM9 � � '�e jaLM9 � � '�=.� �;0 4#R*S�R.4 0#�Â� 3�9 E 8 )�F¼��$GÀ?� 9 ���(=�:�� �

McBSP Block Diagram

D
X
R

CPU

DMA

P
e
r
i
p
h
e
r
a
l

B
u
s

RINT

REVT

R
B
R

D
R
R 32

DR

CLKR

FSR

RSR

XEVT

XINT

DXXSR

CLKX

FSX

McBSP Control
Registers

CLKS

Expand
(optional)
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sineGen ° ± ²AD535McBSP

AD535 BSL

)��(-('*)�QME(� e j
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AD535_write Synchronizing the Output Samples

Timing

125µS

sineGen

Algorithm
Generates a single

sine sample

t

A

Ç�ÈGÉ
AD535McBSPÊ Since sineGen is faster than 1 µs 

how do we wait another 124+ µs?  

McBSP transmit interrupt

sineGen sineGen

Ë How often should 
we output a sample?



DSK

‘C6711
HWI

Real-time Sync to XINT0Ì 0�� U(��9 � � 3�:
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McBSP transmit interrupt 
(XINT0)
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AD535 BSL

Turning Function into an ISR
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Note underscore
before C function
name
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HWI ° ± ²sineGen McBSP

)��(-('*) f �(E�� e j
/* HWI */Ã 0 4�R�S*R�f LM9 � � '�e 3 0 4#R<S�R g<=�� ��'�Ä#'���e j j Å

Æ

transmit interrupt

AD535 BSL

:���� ��e j
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Codec InitializationÕ 0�� U��(9 � � 3(:
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HWI ° ± ²sineGen McBSP

transmit interrupt

AD535 BSL
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/* BSL bsl_ad535.h */
AD535_Handle hAD535;
AD535_Config myAD535 = { 

AD535_LOOPBACK_DISABLE,
AD535_MICGAIN_OFF,
AD535_GAIN_0DB,
AD535_GAIN_0DB };

void codec_init() {
/* BSL bsl_ad535.h */
hAD535 = AD535_open(AD535_localId);
AD535_reset(hAD535);
AD535_config(hAD535, &myAD535); }

)���-('*) f �(E(� e j
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Æ

Defined in bsl6711dsk.lib
(included in Linker:Options)
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HWI ° ± ²sineGen McBSP

transmit interrupt

AD535 BSL
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/* HWI */Ã 0 4�R�S*R�f LM9 � � '�e 3 0 4#R<S�R g<=�� ��'�Ä#'���e j j Å

Æ

Enabling Interrupts

IER
“ Individual

Switch”

CSRGIE
“ Master

Switch”

Û Ü;ÝGÞhÞ�Þ
Ü;ß�à

INT4

INT15

IFR
Interrupt
Occurs

1

0

1

Interrupt Enable Reg (IER)
turns on individual

interrupts
IRQ_enable(INT) GIE bit in Control Status Reg (CSR) 

enables all enabled interrupts
HWI_enable(void)



DSK

‘C6711

Enabling Interruptsá 0�� U(��9 � � 3�:
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transmit interrupt
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transmit interrupt
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