IJECCE

International Journal of Electronics Communication and Computer Engineering
Volume 3, Issue 6, ISSN (Online): 2249-071X, ISSN (Print): 2278-4209

Design of a Configurable Transmission Device for
|nterface of a High Speed SOC with Low Speed
Components

B. Harika Goud
M. Tech .Student, CV SR College of Engineering
bimagani.harika@gmail.com

Abstract — UART isthe key component of serial commu-
nications subsystem of a computer. Here UART is a confi-
gurable transmission device and high speed soc isAHB. AHB
is used to connect High speed components.DMA acts as a
master and memory acts as a slave. The data is transmitting
from DMA to memory through AHB bus. its acts like inter-
facing. Five main sub modules are well designed and verified.
Compared to other system buses it turns out that the per-
formance of the SOC can beimproved and processing time of
SOC isalso improved by using AHB Businterfacing.
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|. INTRODUCTION

UART is the most basic and most commonly used me-
thod of communication in the embedded system, whose
performance will to some extent determine where the
overall system can meet the design requirements. The im-
plementation of UART is basically uses the on chip. It
makes the design of hole system has great limitations for
the parameters of which is solidify already on the chip and
which combine with the other on chip peripheras that
cannot be separated, although the performance is high.
Because of the design beyond change, the poor flexibility,
the small application and the poor transportability. It’s
usually unable to meet the high requirements of the cus-
tomer. Design of a Configurable transmission device for
interfacing of a high speed soc here.

Il. THE OVERALL FRAMEWORK

The entire UART DMA mode mainly includes the fol-
lowing 5 sub-modules: UART send controller, UART Re-
ceive controller, Register file with the Interface of AHB-
MM Slave , Master Read type DMA controller with the
interface of AHB-MM Master and Master Write type
DMA controller with the interface of AHB-MM Master.
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Fig.1. Block diagram
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Ill. THE DESIGN AND IMPLEMENTATION OF
EACH MODULE

A. The design of UART sending controller

The transmission of seria port uses the basic frame
format. First of all, send low to the start bit, and then under
the control of the clock in the baud rate, send 8-bit data
from DO to D7, finaly sent high to the stop-bit. In this
paper, a UART sending controller is designed using the
way of finite state machine in the hardware description
language of Verilog HDL, thus completing the timing con-
trol of the data transmission of serial port. Its state transi-
tion diagram is shown in Figure. As can be seen from Fig-
ure the state machine firstly isin idle state. When the Mas-
ter Read type of DMA controller starts to conduct a data
transmission, the state machine moves into the data valid
state. Data valid, read_fifo and the load, these three states
are mainly used to access a byte which is read by the Mas-
ter Read type of DMA controller from the memory. Splice
the byte with the start bit and stop bit together and send it
to the shift register. After that, the state machine enters
into the send state. Send and finish, these two states are
mainly used to send the data in the transmit shift register
bit by bit under the control of seria port baud clock. When
the process of sending the data in the transmit shift register
is completed; the state machine will enter into the state of
block_finish. In this state, the state machine makes a
judgment of the number of bytes of the data which has
been sent out. If the number is less than the number of
bytes of data that should be sent, it shows that all the data
has not been sent out, so the count plus 1 and the state
machine enters into the state of data valid to read and send
the next data byte. The state machine doesn’t enter into the
state of master done, until all the data bytes are sent out. In
this state, the state machine makes detection whether this
DMA transfer is completed. If it’s done, the state machine
will generate an interrupt signal and enter into the idle
state. At this point, a full serial data transmission in the
DMA transfer mode.
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Fig.2. The state transmission diagram of the UART
sending controller

B. The design of UART receiver controller

The reception of seria port uses the basic frame format.
First of all, detect the start-bit is low-level. Then receive
the bytes of data bit by bit under the control of the clock in
the baud rate. Finally, receive the high-level of the stop
bit. In this paper, a UART receiver controller is designed
using the way of finite state machine in the hardware de-
scription language of Verilog HDL, thus completing the
timing control of the data reception of seria port. Its state
transition diagram is shown in Figure. As can be seen from
figure, the state machine is in the idle state at the begin-
ning. When the Master Write type of DMA controller is
started to conduct a reception of the data, the state ma-
chine enter into the start state. Start, ready, these two states
are mainly used to clear the receiver shift register and the
bit counter and prepare for receiving a byte of data. When
it’s ready, the state machine enters into the recv state.
Racv, finish, these two states are mainly used to receive
the byte of data bit by bit under the control of serial port
baud rate clock and store it in the reception shift register.
When the reception of a byte of data is completed, the
state machine enters into the load state. Load, buffer
ready, these two states are mainly used to move the byte
data to the Master Write type of DMA controller in order
to complete write operation from the bytes of data to the
memory. Then the state machine enters into the
block_finish state. In this state, the state machine makes a
judgment of the number of bytes of the data that has been
received. If the number is less than the number of bytes of
data that should be received, it shows that al the data has
not been received, so the count plus 1 and the state ma-
chine enters into the ready state to receive the next data
byte and send it to the Master Write type of DMA control-
ler. The state machine doesn’t enter into the state of master
done, until all the data bytes are received. Master done and
get done, these two states detect whether this DMA Trans-
fer is completed. If it’s done, the state machine will gener-
ate an interrupt signal and enter into the idle state. At this
point, a full serial data reception in the DMA transfer
mode.
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Fig.3. The state transmission diagram of the UART
receiver controller

C. The design of the register file with the interface of
AHB-MM Save

AHB bus, an open interconnect bus; can be used to con-
nect the main peripherals and the minor peripherals. The
main peripheral can initiate bus transfers on the AHB bus.
While the minor peripheral can only respond to the bus
transfers. The main peripheral connects with the AHB bus
using the AHB-Master interface, while the minor peri-
phera using the AHB- Slave interface. The register file
with the AHB-Slave interface designed in this passage is a
peripheral with the AHB-Salve interface. There are a total
of four 32-hit registersinit.
D. The design of the Master Read type of DMA con-
troller with the interface of Avalon-MM Master

The Master Read type DMA controller with the
AHB_Master interface designed in this passage is the pe-
ripheral with the AHB-Master main ports. It finishes the
basic reading transport through the switching fabric be-
tween AHB- Master main ports and the AHB, so that it
can read the specified length of data from the memory
whose starting address is specified and send it out one by
one to the UART send controller. Functional simulation is
carried through in this passage using the Modelsim soft-
ware The simulation waveform is shown in figure 4.As
can been seen from figure 4, the reading transfer of the
main port starts at the first rising edge of clk. In the first
clock cycle, the primary port makes the address and the
read n effective. If the wait request signal isinvalid, valid
data which is read will appear in the read data signal line
in the second clock cycle. The primary port only captures
read data in the second rising edge of the clock cycle to
complete a basic reading transmission.
E. The design of the Master Write type of DMA con-
troller with the interface of Avalon-MM Master

The Master Write type DMA controller with the AHB-
Master interface designed in this passage is the peripheral
with the Avalon-MM Master main ports. It finishes the
basic writing transport through the switching fabric be-
tween AHB- Master main ports and the AHB, so that it
can continuously store the specified length of data re-
ceived from the UART receiving controller in the memory
whose starting address is specified. Functional simulation
is carried through in this passage using the Modelsim
software. The simulation as can been from fig., the writing
transfer of the main port starts at the first rising edge of
clk.
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V. SIMULATION RESULTS
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V. SOFTWARE TEST

Top-level file named dma uart is created in verilog
HDL language in this design. It completes the design of
the UART IP soft core in the DMA mode eventually
through the instantiation and interconnection of the above
5 sub modules including UART sending controller, UART
receiver controller, the register file with AHB- Slave inter-
face, the Master Read type of DMA controller with the
AHB-Magter.

VI. CONCLUSION

By employing DMA controller along with UART, the
process of data transmission, the processing time is shorter
by using the interface of AHB bus than that using other
system buses. Received data is handled by the DMA and it
has written the data into the specified location of memory.
And the DMA has given the same data from the memory
to the transmitter and the transmitter sent the serial data
successfully which is nothing but the same data received
seridly.
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