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Goal: Play sound effects in space invaders

There is a digital circuit on the
FPGA that has a 1024 sample
gueue. The queue data will be fed

out at 48kHz.
This chip converts O == - e e ;‘;
digital samples to A mi ) i e How long does it
analog voltages ' AT : L RN take to empty
v the queue?

There is a 12S bus

(Inter-Integrated PR e .
T e Not practical to
O e ) " iy R keep filling the
Digital samples need == °C [l ' queue from user
to be provided at g || et LRl R space.

48kHz (20.83us).
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What our driver needs to do: Engineering

IRA A. FULTON COLLEGE OF ENGINEERING

» Be notified of hardware in the system (Platform devices)
 Allow user code to talk to the driver (Char device, /dev file)

* Talk to the hardware (Memory reservation, mapping)

* Handle interrupts from the hardware (IRQ registration, handler)
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What our driver needs to do: Engineering

IRA A. FULTON COLLEGE OF ENGINEERING

* Be notified of hardware in the system (Platform devices)
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What our driver needs to do: Engineering

IRA A. FULTON COLLEGE OF ENGINEERING

* Allow user code to talk to the driver (Char device, /dev file)
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User Code Needs to Talk to Driver Engineering

IRA A. FULTON COLLEGE OF ENGINEERING

Goal: Create a device file (/dev/xxx) that we can read() and
write() to.

The device file (/dev/xxx) is an interface to a character device.

Steps:
1. Create a character device
2. Create a device file
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User Code Needs to Talk to Driver Engineering

IRA A. FULTON COLLEGE OF ENGINEERING

Goal: Create a device file (/dev/xxx) that we can read() and
write() to.

The device file (/dev/xxx) is an interface to a character device.

Steps:
1. Create a character device
2. Create a device file
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What our driver needs to do: Engineering

IRA A. FULTON COLLEGE OF ENGINEERING

* Talk to the hardware (Memory reservation, mapping)
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What our driver needs to do: Engineering

IRA A. FULTON COLLEGE OF ENGINEERING

* Handle interrupts from the hardware (IRQ registration, handler)



Userspace

Application Code read ()
(Space Invaders) write ()

Audio
CODEC

\ 4
N N N SN N BN B B B B B B BN B B B B B B B . Device File - Devicehi Device
(/dev/xxx) File File
Kernelspace
Character Device Char. Char.
Kernel Module (major, minor) S B
\ int major num; \ :
i i Device Device Device
\struct file operations fops;
 struct class * class
- struct cdev cdev; o0
probe () { read(){ write(){
u32* virt addr;
} } }
Platform Driver (compatible = “byu,ecen427-audio_codec”, .probe, .remove)
! ARM CPU
physical addr I I
Audio Controller Suirelies Buttons
. < ﬁ.
Irq

FPGA



BY U Electrical & Computer

IRA A. FULTON COLLEGE OF ENGINEERING

Driver Needs to Handle Interrupts Engineering

1. Get IRQ Number

2. Register Interrupt Handler with Linux
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