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Abstract 
DS-N Digital Signal Hierarchy, A time division multiplexed hierarchy of standard digital signals used in telecommunications systems. DS1 level in the hierarchy corresponds to a 1.544 Mbps TDM signal which comprises 24 DS0 signals. DS0 refers to individual digital signals at channel rates of 64 Kbps. This project is an undertaking to create DS1 framer. The hardware receives the combined output from the 24 voice channels operating at 64 Kbps, assembles it into DS1 frame format. Quad DS1 framer can be logically seen as four DS1 framers working on the same clock. The project has been fully simulated and the results from simulation have been compared to standard DS1 frame. 
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Chapter 1 
Introduction 
Wideband telecommunications services such as T3, SONET and inverse multiplexed T1 services are driving more highly integrated multi-channel T 1 cards. With the availability of single chip M13 (TI/T3) multiplexers and multi-channel SONET mappers, T 1 framers and T 1 line interface units may become the bottlenecks to further reductions in card size, power and cost. A multi-channel TI framer offers substantial board area reduction, and is highly desirable if competitive in power consumption and cost to multiple single channel framers. 

1.1 T1 Hierarchy 
T1 is a high speed digital network (1.544 mbps) developed by AT&T in 1957 and implemented in the early 1960's to support long-haul pulse-code modulation (PCM) voice transmission. The primary innovation of T1 was to introduce "digitized" voice and to create a network fully capable of digitally representing what was up until then, a fully analog telephone system. So in the basic definition there is the discussion that there is a "higher order" or hierarchy of T1. There is T1 which is, as we have discussed, a network that has a speed of 1.544 Mbps and was designed for voice circuits or "channels" (24 per each T1 line or "trunk"). In addition, there is T1-C which operates at 3.152 Mbps. There is also T-2, operating at 6.312 Mbps, which was implemented in the early 1970's to carry one Picture phone channel or 96 voice channels. There is T-3, operating at 44.736 Mbps and T-4, operating at 274.176 Mbps. These are known as "super-groups" and their operating speeds are generally referred to as 45 Mbps and 274 Mbps respectively. The general T-Carrier hierarchy appears in Figure 1.1 and is detailed in Figure 1.2. 
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Figure 1.1: T-Carrier Hierarchy 

	DS0 
	64Kbps 
	1/24 of T-1 
	1 Channel 

	DS1 
	1.544Mbps 
	1 T-1 
	24 Channels 

	DS1C 
	3.152 Mbps 
	2 T-1 
	48 Channels 

	DS2 
	6.312 Mbps 
	4 T-1 
	96 Channels 

	DS3 
	44.736 Mbps 
	28 T-1 
	672 Channels 

	DS3C 
	89.472 Mbps 
	56 T-1 
	1344 Channels 

	DS4 
	274.176 Mbps 
	168 T-1 
	4032 Channels 


Figure 1.2: T1 Hierarchy Chart 

1.2 DS1 Frame 
Ds1 is the terrified service from the carriers. DS refers to Digital signal and has references at different levels such as: DS0 (64 Kbps), DS2 (6Mbps) and DS3 (45 Mbps). It defines the type of service that the customer will receive, the costs and the signal format. T-1 is what the DS1 signal becomes when it is placed on a Terrestrial line. T1 is a high speed digital network (1.544 Mbps) developed by AT&T in 1957 and implemented in the early 1960’s to support long-haul pulse-code modulation (PCM) voice transmission. The goal of T1 was to introduce “digitized” voice and to create a network fully capable of digitally representing what was up until then, a fully analog telephone system. A frame is a large data structure that contains signaling and data bits so that the 
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data may be properly handled. For this design the DS1 frame format, runs at a speed of 1.544 Mbps and is widely used for network communication among offices. The DS1 carrier frame that will be implemented is in North American version using 24 channels as opposed to the 32 channels used by the European version. Framing is required in order to preserve the alignment of these different channels so that the individual channels can be processed as required. 

The data from 24 voice channels operating at 64 Kbps will be passed to the framer which will put the data in the appropriate format. There are numerous types of framing DS1 structures possible. The simplest format is DS1 framing. For this format the 24 channels, with 8 bits each are combined in the T1 line and a framing bit is inserted at the beginning, giving a total of 193 bits per frame. The framing bit alternates between 0 and 1 to ensure frame alignment. Some implementations use data robbing whereby some data bits are used for signally; however, this framer will not use bit robbing to send control information. 

Figure 1.2: A DS1 Frame Structure 

1.3 VHDL Language 
VHDL is a VHSIC Hardware description language. VHSIC is an abbreviation for Very High Speed Integrated Circuit. It can describe the behavior and structure of electronic systems, but is particularly suited as a language to describe the structure and behavior of digital electronic hardware designs, such as ASICs and FPGAs as well as conventional 
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digital circuits. VHDL is not an information model, a database scheme, a simulator, a toolset or a methodology. However, a methodology and a toolset are essential for the effective use of VHDL. Simulation and synthesis are the two main kinds of tools which operate on the VHDL language. 

VHDL is not a programming language like C or Java, it is used to realize the physical circuit, so the aim while programming is to minimize the circuit synthesized not the fast execution or compilation as in other programming languages. 

1.3.1 Features of VHDL Language 
• Exchange medium between chip vendors and CAD tool users. 

• Supports a wide range of abstraction levels, design, modeling styles 

o Behavioral 

o Dataflow 

o Structural 

o Mixed 

• Clear separation of components architecture and interface. 

• Supports both synchronous and asynchronous timing models. 

• Various delay constraints can be described. 

• Allows defining new data types. 

• Supports parameterized design using generic and attributes. 

• IEEE and ANSI standard, therefore very portable. 

For this design mixed modeling style is used. This design is the combination of Behavioral, Structural and Dataflow. 

1.4 Problem Statement 
Design a Quad DS1 Framer, implement and verify it using VHDL. 
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Chapter 2 
Design and Architecture 
The design consists of four parts 

• Jitter Compensator: This part consists of D type Flip-Flops operating at a common clock of 128 Kbps. It samples all the incoming data of 64 Kbps at the same moment of time and holds this value for 7.8125 μs. 

• Clock Dividers: This part is responsible for generating the different clocks required for various operations. In this architecture two cocks are required, one at 128 Kbps and one at 3.088 Mbps, these clock dividers take the input clock at 49.408 Mbps and generates the required clocks. 

• Temporary Storage Registers: This part of architecture is responsible for sorting the input data to generate the format specified by DS1 frame format. 

• Control Logic: This part decides at any given clock pulse which data is to be stored in which temporary registers, and which data is to be sent on output line from the temporary registers. 

2.1 Jitter Compensator 
Jitter is the short-term variations of digital signals significant instants from their ideal positions in time. Short term variations are phase oscillations of frequency greater than 10 Hz (variations at frequency less than 10 Hz are defied as wander). There is always a possibility of delay in the different data streams, or the different data streams starts sending the data at different moments of time, this part of architecture compensates it, this part consist of 24 D-Type flip-flops working on rising edge of a common clock of 128 Kbps, the schematic for jitter compensator in two data sources is shown in figure 2.1. 

It samples the data at regular interval of time and simultaneously. These flip-flops holds the sampled value for the 7.8125 μseconds, which is the clock period of 128 kbps. How the jitter is compensated is illustrated using waveform in the figure 2.2. 
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Figure 2.1: Schematic of Jitter Compensator 

Figure 2.2: Jitter Compensator Waveform 

The exact waveforms obtained from the architecture in ‘Appendix A’. The VHDL code for jitter compensator is given below: 

-- jitter compensator 

temp_reg:process(clk_128k) 

begin 

if rising_edge(clk_128k) then 

temp<=in_data; 

end if; 

end process temp_reg; 

D 

D 

Input1 at 64 Kbps

Input2 at 64 Kbps

Synchronized Output1 

Synchronized Output2 

Clock at 128 Kbps 

Input data 

Input data 

Clock at 128 Kbps 

Output 1

Output 2

6 2.2 Clock Dividers cks of different frequencies were required, so there were two + 1; en not(clk_128k); 0; generator rocess(clk2) count1 := count1 + 1; lk_308 

In this architecture, two clo

possibilities, either it should have two different clocks from external sources and the other option is to give a single clock and make the two required clocks from it. The drawback of first option was that it could lead to disturbance of synchronization of various units in the architecture. In this architecture two clocks are required one at 128 Kbps and the other one at 3.088Mbps, so to make these two clocks, a common clock of 49.408 Mbps is required, along with it two clock dividers are required, one operating as divide by 386 counter for 128 Kbps and other one as divide by 16 counter for 3.088 Mbps. 128Kbps clock generator is a divide by 386 counter, the counter counts from 0 to 192 and at the 192nd rising edge of clock of 49.408 Mbps the output toggles its state, similarly 3.088 Mbps clock generator is a divide by 16 counter, the counter counts from 0 to 7 and at the 7th rising edge of clock of 49.408Mbps the output toggles its state thus generating a clock of 3.088 Mbps. There is some additional logic is attached with the 128 Kbps generator which controls Register ‘X’, whose use will be discussed later on. The VHDL code for clock dividers is listed below: -- 128 kbps generator 

process(clk) variable count: natural;

begin 

if rising_edge(clk) then 

count := count if count = 192 th 

flag1<='1'; 

clk_128k<= 

end if; 

if count = N then 

count := 

end if; 

clk128<=clk_128k; 

end if; 

end process; 

-- 3.088 Mbps

p

variable count1: natural; 

begin 

if rising_edge(clk2)then 

if count1 = 1 then 

c8k<=not(clk_3088k); 

end if; 
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if count1 = O then k_3088k; cess; DS1 frame consists of 192 bits of data and 1 synchronization bit, the DS1 frame’s first bit rol Logic this architecture, this control logic do the task of logical 

count1 := 0; 

end if; 

clk308<=cl

end if; 

end pro 

2.3 Temporary Registers 
is the synchronization bit, which toggles between 1 and 0 between successive frames. The next eight bits are from first data source, next eight bits from second data source and so on up to twenty fourth. To make a DS1 frame we need to store the bits for some duration so that there should not be break on output transmission, to store these bits we require temporary registers. In this architecture there are 386 temporary registers. First two registers are for synchronization bits, from third to next sixteen registers are for eight bits of first data source and so on for twenty four data sources. The register structure is shown below in Figure 2.3. 125 μs 

2.4 Cont
This part can be said as heart of

switching from the synchronized data streams to the temporary storage registers, and from temporary storage registers to the output port. The control logic decides data from which line is to be copied on which register from the set of 386 temporary storage registers, sending the data on output line, this control logic also do the task of controlling the synchronization bit. It works on the rising edge of clock of 3.088 Mbps which is generated from the divide by 16 counter. The operation of control logic is illustrated below: Sync. Bit Channel 1 s Channel 2 s Channel 24 

2 Registers 

16 Register

16 Register

16 Registers Figure 2.3: Temporary Register Structure 
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There are 386 states of the control logic, S0 to S385 and the transition from one state to others occurs at the rising edge of the clock of 3.088 Mbps. Initially the control logic resides in the state S0, and with each rising edge of clock it goes from S0 to S385 sequentially and again back to S0. 

2.4.1 Loading Procedure 
For loading process the whole eight bit duration is divided in 386 parts and the 128 Kbps data is sampled at 3.088 Mbps. Each sample is loaded into a temporary register. States S1 to S216 and S218 to S385 are responsible for loading the data from input lines to temporary registers and S0 and S217 takes care of synchronization bits. In S0 state the framing bit is inverted i.e. if previously it was zero then it is made one and vice-versa, and the system comes to next state. 

In the temporary storage registers, first two registers are for storing the synchronization bits and remaining 384 registers are for storing data from 24 channels. From 3rd to 18th are for storing data from first channel, 19th to 34th for second channel and so on. The control logic starts loading from first rising edge of clock of 3.088 Mbps. The loading of data is a sequential process, in first rising edge data is stored in 3rd register, in the second rising edge 19th register is loaded and so on until first bit of all 24 channels is loaded into the registers, this process is again started but this time from the 4th register, scanning data from all the 24 channels. This process continues until all the 8 bits of all 24 channels is loaded into the temporary registers. The loading of data and sending of data is a simultaneous process. 

2.4.2 Sending Procedure 
The control logic is also responsible for sending the data on output lines i.e. logical switching between temporary registers and the output line. In the sending process signal ‘X’ plays the important role. The data is sent on the output line if value of ‘X’ is high. At the second rising edge the data at 3rd register is sent on the output line provided X = ’1’ otherwise zero is sent at the output, similarly at the third rising edge data at 4th register is 
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sent at the output and so on until data at 386th register is sent after it the data at 1st register is sent at the output, and this process continues. 

While executing first time the above loops the signal ‘X’ remains in low state up to 344th rising edge and it goes to ‘1’ in 344th rising edge, so that the sufficient data should be there in the registers to form the frame structure. Since the 8th bit of the first channel is loaded in 363rd rising edge so the control logic starts sending the data in 346th rising edge so that the frame synchronization should not be disturbed. Due to above mention constrain, there is delay of approx 112.37 μseconds between the occurrence of first input data and its occurrence at the output. This complete process is shown using the state diagram in Figure 2.4. As the source code is very large to be listed here so that is listed in ‘Appendix F’. 
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[0] 

send(0) not send(0)

if x = ‘1’ then 

output send(40) 

[1] 

send(2) temp(0) 

if x = ‘1’ then 

output send(41) 

[385] 

send(385) temp(23)

if x = ‘1’ then 

output send(39) 

[2] 

send(18) temp(1) 

if x = ‘1’ then 

output send(42) 

[217] 

send(1) ‘0’ 

if x = ‘1’ then 

output send(257) 

x ‘1’ 

[3] 

send(34) temp(3) 

if x = ‘1’ then 

output send(43) 

[24] 

send(370) temp(23)

if x = ‘1’ then 

output send(64) 

[4] 

send(50) temp(4) 

if x = ‘1’ then 

output send(44) 

All transitions of states are at Rising edge of clock of 3.088 Mbps 

Figure 2.4: State Diagram of Control Logic 
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2.5 The Complete Architecture and its operation 
In this section combined operation of the whole architecture will be discussed. The Figure 2.5 gives the complete architecture of the design. There are 25 inputs and one output, out of 25 inputs one is the clock of 49.408 Mbps, and remaining 24 are input data lines at 64 Kbps. As soon as we switch on this circuit all the registers, flags and lines are made ‘0’. The 24 data lines are given to a rising edge detecting logic. As soon as anyone of the input data lines goes to high, the FLAG1 is set to ‘1’ and it remains high until we don’t switch off the circuit. This flag is AND’ed with the input clock and once FLAG1 gets high the divide by 386 counter starts its operation. At the 191st rising edge of the clock FLAG2 also becomes ‘1’ and it also remains ‘1’ until we restart the whole circuit, also in the 191st rising edge of the clock of 128 Kbps changes its state ‘1’ to ‘0’ and vice-versa and the output if this clock generator changes its state after every 193rd rising edge. At the rising edge of the clock of 128 Kbps, the data from the input lines is transferred to the registers used for synchronization, which occurs at the lines coming out from these registers. Now when FLAG2 becomes high, the circuit generating 3.088 Mbps starts getting the clock pulses and on occurrence of first rising edge of 49.408 Mbps, it changes its state, and this counter changes its state after every 8 clock pulses thereby generating the clock pulse of 3.088 Mbps. Now on occurrence of clock of 3.088 Mbps the control logic starts working in the way mentioned above. 
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D 

D 

D 

1 

2 

3 

4 

18 

19 

20 

34 

35 

36 

386 

Control Logic 

Clock Divider (Divide by 16) 

Clock Divider (Divide by 386)

Clock 

49.408 Mbps 

128 Kbps Clock 

Sync 

Flag1

3.088 Mbps Clock 

Temp (0 to 23) 

Framing Bits

Figure 2.5: Complete Architecture of DS1 Framer 
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2.6 Quad DS1 Framer 
Quad DS1 framer can be logically seen as four DS1 framers working on the same clock. Its IC looks like having 96 input data lines, 1 clock line and 4 output lines and each framer is working independently. Source code Quad DS1 framer is listed in ‘Appendix F’. 

Figure 2.6: Quad DS1 Framer 

DS1 Framer 

DS1 Framer

DS1 Framer

DS1 Framer

24 Input Data lines at 64 Kbps 

24 Input Data lines at 64 Kbps 

24 Input Data lines at 64 Kbps 

24 Input Data lines at 64 Kbps 

Output 1.544 Mbps 

Output 1.544 Mbps 

Output 1.544 Mbps 

Output 1.544 Mbps 

Clock 49.408 Mbps 
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Chapter 3 
Design and Verification 
For design verification the Tools used were ‘QUARTUS Version 5.1’ for synthesis, which is available on internet free of cost by Altera Corporation. This is a complete verification tool for ASIC design based on FPGA’s provided by Altera Corporation, it consists of Simulator, Synthesizer and Timing analyzer. 

3.1 Test Strategy 
The raw waveform method to test the architecture (i.e. No test bench is written for it). 

• To test for synchronization bit all the inputs are made ZERO except a short pulse at the first input data line. This pulse is of less than 2 μseconds so this pulse would not be visible in the output line, and there is a repeating pattern of ‘1’ starting from 112 μseconds repeating every 250 μseconds. This waveform is listed in ‘Appendix B’. 

• To test for framing sequence 8 bits all 1 given to first data line. The waveform is listed in ‘Appendix C’. 

• To verify the number of bits in a frame in the output all data lines are given a synchronized clock of 64 Kbps and the output is verified, the waveform is listed in ‘Appendix D’. 

• Again to test the framing sequence random data is given to the inputs, 4th input line is given ‘11100000’, 9th input line is given ‘11100000’, 17th input line is given ‘11100000’ and 23rd input line is given ‘11111111’. The obtained waveforms are listed in ‘Appendix E’. 

15 

Chapter 4 
Result and Conclusion 
As we know that VHDL is not similar to other programming languages, it is used to realize the physical hardware, so the aim is to minimize the hardware. In this architecture all the parts except the ‘CONTROL LOGIC’ occupy the fixed CLB’s, so control logic is designed using three ways. 

• Using if-then-else statements 

• Using for-loop statements 

• Using CASE statement, the source code is listed in ‘Appendix F’. 

Although all the three were producing the desired waveforms and all the three were logically correct, but when logic was synthesized for all the three programs it was found that CASE statement is taking minimum CLB’s so the architecture using CASE statement was preferred. 

All the waveforms of simulation at various levels of architecture are attached in the appendix. The architecture is synthesized and ready to be implement on FLEX10KE FPGA. 

The logic is designed and synthesized and proper results were obtained. This frame is properly mapped on the SONET framer. 
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4.1 Scope of Future Work 
DS1 frame is just the on level of hierarchy, 4 DS1 frames makes a DS2 frame, as one FLEX10KE FPGA is having approximately 16,000 CLBs and in this architecture of QUAD-DS1 framer only 4386 were used so a DS2 framer can also be designed on the same chip completing two levels of ‘DS-N’ hierarchy on the same IC. 
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Appendix A 
Jitter Compensator 
in_data(0 to 23): 24 input data lines. 

clk1: Input clock of 49.408 Mbps. 

output: Output line at 1.544 Mbps. 
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Figure A.1: Waveform of jitter compensator 
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Appendix B 
Synchronization bit 
When all inputs are ‘0’. 
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Figure B.1: Position of synchronization bit when all inputs are ‘0’ 
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Appendix C 
When one data line is given data 
24 

Figure C.1: Waveform when 22nd data line is given a clock of 64 Kbps. 

25 

Figure C.2: Waveform when 22nd data line is given a clock of 64 Kbps. 
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Figure C.3: Waveform when 22nd data line is given a clock of 64 Kbps. 
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Figure C.4: Waveform when 22nd data line is given a clock of 64 Kbps. 
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Figure C.5: Waveform when 22nd data line is given a clock of 64 Kbps. 
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Appendix D 
When all data lines are given synchronized clock of 64Kbps 
30 

Figure D.1: Waveform when all data lines are given a synchronized clock of 64 Kbps. 
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Figure D.2: Waveform when all data lines are given a synchronized clock of 64 Kbps. 
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Figure D.3: Waveform when all data lines are given a synchronized clock of 64 Kbps. 
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Figure D.4: Waveform when all data lines are given a synchronized clock of 64 Kbps. 
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Figure D.5: Waveform when all data lines are given a synchronized clock of 64 Kbps. 
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Figure D.6: Waveform when all data lines are given a synchronized clock of 64 Kbps. 
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Appendix E 
Waveform for random data 
37 

Figure E.1: Waveform when random data is given to input lines 
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Figure E.2: Waveform when random data is given to input lines 
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Figure E.3: Waveform when random data is given to input lines 
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Figure E.4: Waveform when random data is given to input lines 
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Figure E.5: Waveform when random data is given to input lines 
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Appendix F 
Source Code of Quad DS1 
43 

DS1.VHD 
library ieee; 

use ieee.std_logic_1164.all; 

--Entity 

entity ds1 is 

generic(N:positive:=193; O:positive:=8); 

port(in_data:in std_logic_vector(23 downto 0);clk1:in std_logic;clk128,clk308,output:out std_logic); 

end DS1; 

--Architecture 

architecture arc of DS1 is 

signal clk_128k,clk2,clk_3088k,clk,flag1: std_logic:='0'; 

--D Type Flip flop for jitter compensation 

signal temp:std_logic_vector(23 downto 0); 

--Tpmporary Storage registers 

signal send:std_logic_vector(385 downto 0):="000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000; 

--states of state diagram 

type statetype 

is(s0,s1,s2,s3,s4,s5,s6,s7,s8,s9,s10,s11,s12,s13,s14,s15,s16,s17,s18,s19,s20,s21,s22,s23,s24, 

s25,s26,s27,s28,s29,s30,s31,s32,s33,s34,s35,s36,s37,s38,s39,s40,s41,s42,s43,s44,s45,s46,s47, 

s48,s49,s50,s51,s52,s53,s54,s55,s56,s57,s58,s59,s60,s61,s62,s63,s64,s65,s66,s67,s68,s69,s70, 

s71,s72,s73,s74,s75,s76,s77,s78,s79,s80,s81,s82,s83,s84,s85,s86,s87,s88,s89,s90,s91,s92,s93, 

s94,s95,s96,s97,s98,s99,s100,s101,s102,s103,s104,s105,s106,s107,s108,s109,s110,s111,s112, 

s113,s114,s115,s116,s117,s118,s119,s120,s121,s122,s123,s124,s125,s126,s127,s128,s129,s130, 

s131,s132,s133,s134,s135,s136,s137,s138,s139,s140,s141,s142,s143,s144,s145,s146,s147,s148, 

s149,s150,s151,s152,s153,s154,s155,s156,s157,s158,s159,s160,s161,s162,s163,s164,s165,s166, 

s167,s168,s169,s170,s171,s172,s173,s174,s175,s176,s177,s178,s179,s180,s181,s182,s183,s184, 

s185,s186,s187,s188,s189,s190,s191,s192,s193,s194,s195,s196,s197,s198,s199,s200,s201,s202, 

s203,s204,s205,s206,s207,s208,s209,s210,s211,s212,s213,s214,s215,s216,s217,s218,s219,s220, 

s221,s222,s223,s224,s225,s226,s227,s228,s229,s230,s231,s232,s233,s234,s235,s236,s237,s238, 

s239,s240,s241,s242,s243,s244,s245,s246,s247,s248,s249,s250,s251,s252,s253,s254,s255,s256, 

s257,s258,s259,s260,s261,s262,s263,s264,s265,s266,s267,s268,s269,s270,s271,s272,s273,s274, 

s275,s276,s277,s278,s279,s280,s281,s282,s283,s284,s285,s286,s287,s288,s289,s290,s291,s292, 

s293,s294,s295,s296,s297,s298,s299,s300,s301,s302,s303,s304,s305,s306,s307,s308,s309,s310, 

s311,s312,s313,s314,s315,s316,s317,s318,s319,s320,s321,s322,s323,s324,s325,s326,s327,s328, 

s329,s330,s331,s332,s333,s334,s335,s336,s337,s338,s339,s340,s341,s342,s343,s344,s345,s346, 

s347,s348,s349,s350,s351,s352,s353,s354,s355,s356,s357,s358,s359,s360,s361,s362,s363,s364, 

s365,s366,s367,s368,s369,s370,s371,s372,s373,s374,s375,s376,s377,s378,s379,s380,s381,s382, 

s383,s384,s385); 

signal present_state:statetype; 

signal flag:std_logic_vector(23 downto 0):="000000000000000000000000"; 

signal x:std_logic:='0'; 

signal sync:std_logic:='0'; 

begin 

-- Rising Edge detecting block 

process(in_data) 

begin 

if(in_data(0)='1')then 

flag(0)<='1'; 

end if; 

if(in_data(1)='1')then 
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flag(1)<='1'; 

end if; 

if(in_data(2)='1')then 

flag(2)<='1'; 

end if; 

if(in_data(3)='1')then 

flag(3)<='1'; 

end if; 

if(in_data(4)='1')then 

flag(4)<='1'; 

end if; 

if(in_data(5)='1')then 

flag(5)<='1'; 

end if; 

if(in_data(6)='1')then 

flag(6)<='1'; 

end if; 

if(in_data(7)='1')then 

flag(7)<='1'; 

end if; 

if(in_data(8)='1')then 

flag(8)<='1'; 

end if; 

if(in_data(9)='1')then 

flag(9)<='1'; 

end if; 

if(in_data(10)='1')then 

flag(10)<='1'; 

end if; 

if(in_data(11)='1')then 

flag(11)<='1'; 

end if; 

if(in_data(12)='1')then 

flag(12)<='1'; 

end if; 

if(in_data(13)='1')then 

flag(13)<='1'; 

end if; 

if(in_data(14)='1')then 

flag(14)<='1'; 

end if; 

if(in_data(15)='1')then 

flag(15)<='1'; 

end if; 

if(in_data(16)='1')then 

flag(16)<='1'; 

end if; 

if(in_data(17)='1')then 

flag(17)<='1'; 

end if; 

if(in_data(18)='1')then 

flag(18)<='1'; 

end if; 

if(in_data(19)='1')then 

flag(19)<='1'; 

end if; 
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if(in_data(20)='1')then 

flag(20)<='1'; 

end if; 

if(in_data(21)='1')then 

flag(21)<='1'; 

end if; 

if(in_data(22)='1')then 

flag(22)<='1'; 

end if; 

if(in_data(23)='1')then 

flag(23)<='1'; 

end if; 

end process; 

sync<=flag(0) or flag(1) or flag(2) or flag(3) or flag(4) or flag(5) or flag(6) or flag(7) 

or flag(8) or flag(9) or flag(10) or flag(11) or flag(12) or flag(13) or flag(14) or flag(15) 

or flag(16) or flag(17) or flag(18) or flag(19) or flag(20) or flag(21) or flag(22) or flag(23); 

clk<=sync and clk1; 

-- 128 kbps generator 

process(clk) 

variable count: natural; 

begin 

if rising_edge(clk) then 

count := count + 1; 

if count = 192 then 

flag1<='1'; 

clk_128k<=not(clk_128k); 

end if; 

if count = N then 

count := 0; 

end if; 

clk128<=clk_128k; 

end if; 

end process; 

clk2<=clk and flag1; 

-- 3.088 Mbps generator 

process(clk2) 

variable count1: natural; 

begin 

if rising_edge(clk2)then 

count1 := count1 + 1; 

if count1 = 1 then 

clk_3088k<=not(clk_3088k); 

end if; 

if count1 = O then 

count1 := 0; 

end if; 

clk308<=clk_3088k; 

end if; 

end process; 

-- jitter compensator 

temp_reg:process(clk_128k) 

begin 

if rising_edge(clk_128k) then 

temp<=in_data; 

end if; 

end process temp_reg; 
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--control logic 

-- Each block of when statement represents one state 

process(clk_3088k,present_state) 

begin 

if rising_edge(clk_3088k) then 

case present_state is 

-- starting of a state (s0) 

when s0=> 

--for alternating the framing bit in frames 

send(0)<=not send(0); 

if x = '1' then 

output<=send(40); 

end if; 

present_state<=s1; 

-- End of a state(s0) 

when s1=> 

-- for loading the data in temporary register 

send(2)<=temp(0); 

if x = '1' then 

-- for sending the data from temporary register to output line 

output<=send(41); 

end if; 

present_state<=s2; 

when s2=> 

send(18)<=temp(1); 

if x = '1' then 

output<=send(42); 

end if; 

present_state<=s3; 

when s3=> 

send(34)<=temp(2); 

if x = '1' then 

output<=send(43); 

end if; 

present_state<=s4; 

when s4=> 

send(50)<=temp(3); 

if x = '1' then 

output<=send(44); 

end if; 

present_state<=s5; 

when s5=> 

send(66)<=temp(4); 

if x = '1' then 

output<=send(45); 

end if; 

present_state<=s6; 

when s6=> 

send(82)<=temp(5); 

if x = '1' then 
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output<=send(46); 

end if; 

present_state<=s7; 

when s7=> 

send(98)<=temp(6); 

if x = '1' then 

output<=send(47); 

end if; 

present_state<=s8; 

when s8=> 

send(114)<=temp(7); 

if x = '1' then 

output<=send(48); 

end if; 

present_state<=s9; 

when s9=> 

send(130)<=temp(8); 

if x = '1' then 

output<=send(49); 

end if; 

present_state<=s10; 

when s10=> 

send(146)<=temp(9); 

if x = '1' then 

output<=send(50); 

end if; 

present_state<=s11; 

when s11=> 

send(162)<=temp(10); 

if x = '1' then 

output<=send(51); 

end if; 

present_state<=s12; 

when s12=> 

send(178)<=temp(11); 

if x = '1' then 

output<=send(52); 

end if; 

present_state<=s13; 

when s13=> 

send(194)<=temp(12); 

if x = '1' then 

output<=send(53); 

end if; 

present_state<=s14; 

when s14=> 

send(210)<=temp(13); 

if x = '1' then 
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output<=send(54); 

end if; 

present_state<=s15; 

when s15=> 

send(226)<=temp(14); 

if x = '1' then 

output<=send(55); 

end if; 

present_state<=s16; 

when s16=> 

send(242)<=temp(15); 

if x = '1' then 

output<=send(56); 

end if; 

present_state<=s17; 

when s17=> 

send(258)<=temp(16); 

if x = '1' then 

output<=send(57); 

end if; 

present_state<=s18; 

when s18=> 

send(274)<=temp(17); 

if x = '1' then 

output<=send(58); 

end if; 

present_state<=s19; 

when s19=> 

send(290)<=temp(18); 

if x = '1' then 

output<=send(59); 

end if; 

present_state<=s20; 

when s20=> 

send(306)<=temp(19); 

if x = '1' then 

output<=send(60); 

end if; 

present_state<=s21; 

when s21=> 

send(322)<=temp(20); 

if x = '1' then 

output<=send(61); 

end if; 

present_state<=s22; 

when s22=> 

send(338)<=temp(21); 

if x = '1' then 
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output<=send(62); 

end if; 

present_state<=s23; 

when s23=> 

send(354)<=temp(22); 

if x = '1' then 

output<=send(63); 

end if; 

present_state<=s24; 

when s24=> 

send(370)<=temp(23); 

if x = '1' then 

output<=send(64); 

end if; 

present_state<=s25; 

when s25=> 

send(3)<=temp(0); 

if x = '1' then 

output<=send(65); 

end if; 

present_state<=s26; 

when s26=> 

send(19)<=temp(1); 

if x = '1' then 

output<=send(66); 

end if; 

present_state<=s27; 

when s27=> 

send(35)<=temp(2); 

if x = '1' then 

output<=send(67); 

end if; 

present_state<=s28; 

when s28=> 

send(51)<=temp(3); 

if x = '1' then 

output<=send(68); 

end if; 

present_state<=s29; 

when s29=> 

send(67)<=temp(4); 

if x = '1' then 

output<=send(69); 

end if; 

present_state<=s30; 

when s30=> 

send(83)<=temp(5); 

if x = '1' then 
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output<=send(70); 

end if; 

present_state<=s31; 

when s31=> 

send(99)<=temp(6); 

if x = '1' then 

output<=send(71); 

end if; 

present_state<=s32; 

when s32=> 

send(115)<=temp(7); 

if x = '1' then 

output<=send(72); 

end if; 

present_state<=s33; 

when s33=> 

send(131)<=temp(8); 

if x = '1' then 

output<=send(73); 

end if; 

present_state<=s34; 

when s34=> 

send(147)<=temp(9); 

if x = '1' then 

output<=send(74); 

end if; 

present_state<=s35; 

when s35=> 

send(163)<=temp(10); 

if x = '1' then 

output<=send(75); 

end if; 

present_state<=s36; 

when s36=> 

send(179)<=temp(11); 

if x = '1' then 

output<=send(76); 

end if; 

present_state<=s37; 

when s37=> 

send(195)<=temp(12); 

if x = '1' then 

output<=send(77); 

end if; 

present_state<=s38; 

when s38=> 

send(211)<=temp(13); 

if x = '1' then 
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output<=send(78); 

end if; 

present_state<=s39; 

when s39=> 

send(227)<=temp(14); 

if x = '1' then 

output<=send(79); 

end if; 

present_state<=s40; 

when s40=> 

send(243)<=temp(15); 

if x = '1' then 

output<=send(80); 

end if; 

present_state<=s41; 

when s41=> 

send(259)<=temp(16); 

if x = '1' then 

output<=send(81); 

end if; 

present_state<=s42; 

when s42=> 

send(275)<=temp(17); 

if x = '1' then 

output<=send(82); 

end if; 

present_state<=s43; 

when s43=> 

send(291)<=temp(18); 

if x = '1' then 

output<=send(83); 

end if; 

present_state<=s44; 

when s44=> 

send(307)<=temp(19); 

if x = '1' then 

output<=send(84); 

end if; 

present_state<=s45; 

when s45=> 

send(323)<=temp(20); 

if x = '1' then 

output<=send(85); 

end if; 

present_state<=s46; 

when s46=> 

send(339)<=temp(21); 

if x = '1' then 
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output<=send(86); 

end if; 

present_state<=s47; 

when s47=> 

send(355)<=temp(22); 

if x = '1' then 

output<=send(87); 

end if; 

present_state<=s48; 

when s48=> 

send(371)<=temp(23); 

if x = '1' then 

output<=send(88); 

end if; 

present_state<=s49; 

when s49=> 

send(4)<=temp(0); 

if x = '1' then 

output<=send(89); 

end if; 

present_state<=s50; 

when s50=> 

send(20)<=temp(1); 

if x = '1' then 

output<=send(90); 

end if; 

present_state<=s51; 

when s51=> 

send(36)<=temp(2); 

if x = '1' then 

output<=send(91); 

end if; 

present_state<=s52; 

when s52=> 

send(52)<=temp(3); 

if x = '1' then 

output<=send(92); 

end if; 

present_state<=s53; 

when s53=> 

send(68)<=temp(4); 

if x = '1' then 

output<=send(93); 

end if; 

present_state<=s54; 

when s54=> 

send(84)<=temp(5); 

if x = '1' then 
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output<=send(94); 

end if; 

present_state<=s55; 

when s55=> 

send(100)<=temp(6); 

if x = '1' then 

output<=send(95); 

end if; 

present_state<=s56; 

when s56=> 

send(116)<=temp(7); 

if x = '1' then 

output<=send(96); 

end if; 

present_state<=s57; 

when s57=> 

send(132)<=temp(8); 

if x = '1' then 

output<=send(97); 

end if; 

present_state<=s58; 

when s58=> 

send(148)<=temp(9); 

if x = '1' then 

output<=send(98); 

end if; 

present_state<=s59; 

when s59=> 

send(164)<=temp(10); 

if x = '1' then 

output<=send(99); 

end if; 

present_state<=s60; 

when s60=> 

send(180)<=temp(11); 

if x = '1' then 

output<=send(100); 

end if; 

present_state<=s61; 

when s61=> 

send(196)<=temp(12); 

if x = '1' then 

output<=send(101); 

end if; 

present_state<=s62; 

when s62=> 

send(212)<=temp(13); 

if x = '1' then 
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output<=send(102); 

end if; 

present_state<=s63; 

when s63=> 

send(228)<=temp(14); 

if x = '1' then 

output<=send(103); 

end if; 

present_state<=s64; 

when s64=> 

send(244)<=temp(15); 

if x = '1' then 

output<=send(104); 

end if; 

present_state<=s65; 

when s65=> 

send(260)<=temp(16); 

if x = '1' then 

output<=send(105); 

end if; 

present_state<=s66; 

when s66=> 

send(276)<=temp(17); 

if x = '1' then 

output<=send(106); 

end if; 

present_state<=s67; 

when s67=> 

send(292)<=temp(18); 

if x = '1' then 

output<=send(107); 

end if; 

present_state<=s68; 

when s68=> 

send(308)<=temp(19); 

if x = '1' then 

output<=send(108); 

end if; 

present_state<=s69; 

when s69=> 

send(324)<=temp(20); 

if x = '1' then 

output<=send(109); 

end if; 

present_state<=s70; 

when s70=> 

send(340)<=temp(21); 

if x = '1' then 
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output<=send(110); 

end if; 

present_state<=s71; 

when s71=> 

send(356)<=temp(22); 

if x = '1' then 

output<=send(111); 

end if; 

present_state<=s72; 

when s72=> 

send(372)<=temp(23); 

if x = '1' then 

output<=send(112); 

end if; 

present_state<=s73; 

when s73=> 

send(5)<=temp(0); 

if x = '1' then 

output<=send(113); 

end if; 

present_state<=s74; 

when s74=> 

send(21)<=temp(1); 

if x = '1' then 

output<=send(114); 

end if; 

present_state<=s75; 

when s75=> 

send(37)<=temp(2); 

if x = '1' then 

output<=send(115); 

end if; 

present_state<=s76; 

when s76=> 

send(53)<=temp(3); 

if x = '1' then 

output<=send(116); 

end if; 

present_state<=s77; 

when s77=> 

send(69)<=temp(4); 

if x = '1' then 

output<=send(117); 

end if; 

present_state<=s78; 

when s78=> 

send(85)<=temp(5); 

if x = '1' then 
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output<=send(118); 

end if; 

present_state<=s79; 

when s79=> 

send(101)<=temp(6); 

if x = '1' then 

output<=send(119); 

end if; 

present_state<=s80; 

when s80=> 

send(117)<=temp(7); 

if x = '1' then 

output<=send(120); 

end if; 

present_state<=s81; 

when s81=> 

send(133)<=temp(8); 

if x = '1' then 

output<=send(121); 

end if; 

present_state<=s82; 

when s82=> 

send(149)<=temp(9); 

if x = '1' then 

output<=send(122); 

end if; 

present_state<=s83; 

when s83=> 

send(165)<=temp(10); 

if x = '1' then 

output<=send(123); 

end if; 

present_state<=s84; 

when s84=> 

send(181)<=temp(11); 

if x = '1' then 

output<=send(124); 

end if; 

present_state<=s85; 

when s85=> 

send(197)<=temp(12); 

if x = '1' then 

output<=send(125); 

end if; 

present_state<=s86; 

when s86=> 

send(213)<=temp(13); 

if x = '1' then 
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output<=send(126); 

end if; 

present_state<=s87; 

when s87=> 

send(229)<=temp(14); 

if x = '1' then 

output<=send(127); 

end if; 

present_state<=s88; 

when s88=> 

send(245)<=temp(15); 

if x = '1' then 

output<=send(128); 

end if; 

present_state<=s89; 

when s89=> 

send(261)<=temp(16); 

if x = '1' then 

output<=send(129); 

end if; 

present_state<=s90; 

when s90=> 

send(277)<=temp(17); 

if x = '1' then 

output<=send(130); 

end if; 

present_state<=s91; 

when s91=> 

send(293)<=temp(18); 

if x = '1' then 

output<=send(131); 

end if; 

present_state<=s92; 

when s92=> 

send(309)<=temp(19); 

if x = '1' then 

output<=send(132); 

end if; 

present_state<=s93; 

when s93=> 

send(325)<=temp(20); 

if x = '1' then 

output<=send(133); 

end if; 

present_state<=s94; 

when s94=> 

send(341)<=temp(21); 

if x = '1' then 
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output<=send(134); 

end if; 

present_state<=s95; 

when s95=> 

send(357)<=temp(22); 

if x = '1' then 

output<=send(135); 

end if; 

present_state<=s96; 

when s96=> 

send(373)<=temp(23); 

if x = '1' then 

output<=send(136); 

end if; 

present_state<=s97; 

when s97=> 

send(6)<=temp(0); 

if x = '1' then 

output<=send(137); 

end if; 

present_state<=s98; 

when s98=> 

send(22)<=temp(1); 

if x = '1' then 

output<=send(138); 

end if; 

present_state<=s99; 

when s99=> 

send(38)<=temp(2); 

if x = '1' then 

output<=send(139); 

end if; 

present_state<=s100; 

when s100=> 

send(54)<=temp(3); 

if x = '1' then 

output<=send(140); 

end if; 

present_state<=s101; 

when s101=> 

send(70)<=temp(4); 

if x = '1' then 

output<=send(141); 

end if; 

present_state<=s102; 

when s102=> 

send(86)<=temp(5); 

if x = '1' then 
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output<=send(142); 

end if; 

present_state<=s103; 

when s103=> 

send(102)<=temp(6); 

if x = '1' then 

output<=send(143); 

end if; 

present_state<=s104; 

when s104=> 

send(118)<=temp(7); 

if x = '1' then 

output<=send(144); 

end if; 

present_state<=s105; 

when s105=> 

send(134)<=temp(8); 

if x = '1' then 

output<=send(145); 

end if; 

present_state<=s106; 

when s106=> 

send(150)<=temp(9); 

if x = '1' then 

output<=send(146); 

end if; 

present_state<=s107; 

when s107=> 

send(166)<=temp(10); 

if x = '1' then 

output<=send(147); 

end if; 

present_state<=s108; 

when s108=> 

send(182)<=temp(11); 

if x = '1' then 

output<=send(148); 

end if; 

present_state<=s109; 

when s109=> 

send(198)<=temp(12); 

if x = '1' then 

output<=send(149); 

end if; 

present_state<=s110; 

when s110=> 

send(214)<=temp(13); 

if x = '1' then 
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output<=send(150); 

end if; 

present_state<=s111; 

when s111=> 

send(230)<=temp(14); 

if x = '1' then 

output<=send(151); 

end if; 

present_state<=s112; 

when s112=> 

send(246)<=temp(15); 

if x = '1' then 

output<=send(152); 

end if; 

present_state<=s113; 

when s113=> 

send(262)<=temp(16); 

if x = '1' then 

output<=send(153); 

end if; 

present_state<=s114; 

when s114=> 

send(278)<=temp(17); 

if x = '1' then 

output<=send(154); 

end if; 

present_state<=s115; 

when s115=> 

send(294)<=temp(18); 

if x = '1' then 

output<=send(155); 

end if; 

present_state<=s116; 

when s116=> 

send(310)<=temp(19); 

if x = '1' then 

output<=send(156); 

end if; 

present_state<=s117; 

when s117=> 

send(326)<=temp(20); 

if x = '1' then 

output<=send(157); 

end if; 

present_state<=s118; 

when s118=> 

send(342)<=temp(21); 

if x = '1' then 
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output<=send(158); 

end if; 

present_state<=s119; 

when s119=> 

send(358)<=temp(22); 

if x = '1' then 

output<=send(159); 

end if; 

present_state<=s120; 

when s120=> 

send(374)<=temp(23); 

if x = '1' then 

output<=send(160); 

end if; 

present_state<=s121; 

when s121=> 

send(7)<=temp(0); 

if x = '1' then 

output<=send(161); 

end if; 

present_state<=s122; 

when s122=> 

send(23)<=temp(1); 

if x = '1' then 

output<=send(162); 

end if; 

present_state<=s123; 

when s123=> 

send(39)<=temp(2); 

if x = '1' then 

output<=send(163); 

end if; 

present_state<=s124; 

when s124=> 

send(55)<=temp(3); 

if x = '1' then 

output<=send(164); 

end if; 

present_state<=s125; 

when s125=> 

send(71)<=temp(4); 

if x = '1' then 

output<=send(165); 

end if; 

present_state<=s126; 

when s126=> 

send(87)<=temp(5); 

if x = '1' then 
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output<=send(166); 

end if; 

present_state<=s127; 

when s127=> 

send(103)<=temp(6); 

if x = '1' then 

output<=send(167); 

end if; 

present_state<=s128; 

when s128=> 

send(119)<=temp(7); 

if x = '1' then 

output<=send(168); 

end if; 

present_state<=s129; 

when s129=> 

send(135)<=temp(8); 

if x = '1' then 

output<=send(169); 

end if; 

present_state<=s130; 

when s130=> 

send(151)<=temp(9); 

if x = '1' then 

output<=send(170); 

end if; 

present_state<=s131; 

when s131=> 

send(167)<=temp(10); 

if x = '1' then 

output<=send(171); 

end if; 

present_state<=s132; 

when s132=> 

send(183)<=temp(11); 

if x = '1' then 

output<=send(172); 

end if; 

present_state<=s133; 

when s133=> 

send(199)<=temp(12); 

if x = '1' then 

output<=send(173); 

end if; 

present_state<=s134; 

when s134=> 

send(215)<=temp(13); 

if x = '1' then 
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output<=send(174); 

end if; 

present_state<=s135; 

when s135=> 

send(231)<=temp(14); 

if x = '1' then 

output<=send(175); 

end if; 

present_state<=s136; 

when s136=> 

send(247)<=temp(15); 

if x = '1' then 

output<=send(176); 

end if; 

present_state<=s137; 

when s137=> 

send(263)<=temp(16); 

if x = '1' then 

output<=send(177); 

end if; 

present_state<=s138; 

when s138=> 

send(279)<=temp(17); 

if x = '1' then 

output<=send(178); 

end if; 

present_state<=s139; 

when s139=> 

send(295)<=temp(18); 

if x = '1' then 

output<=send(179); 

end if; 

present_state<=s140; 

when s140=> 

send(311)<=temp(19); 

if x = '1' then 

output<=send(180); 

end if; 

present_state<=s141; 

when s141=> 

send(327)<=temp(20); 

if x = '1' then 

output<=send(181); 

end if; 

present_state<=s142; 

when s142=> 

send(343)<=temp(21); 

if x = '1' then 
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output<=send(182); 

end if; 

present_state<=s143; 

when s143=> 

send(359)<=temp(22); 

if x = '1' then 

output<=send(183); 

end if; 

present_state<=s144; 

when s144=> 

send(375)<=temp(23); 

if x = '1' then 

output<=send(184); 

end if; 

present_state<=s145; 

when s145=> 

send(8)<=temp(0); 

if x = '1' then 

output<=send(185); 

end if; 

present_state<=s146; 

when s146=> 

send(24)<=temp(1); 

if x = '1' then 

output<=send(186); 

end if; 

present_state<=s147; 

when s147=> 

send(40)<=temp(2); 

if x = '1' then 

output<=send(187); 

end if; 

present_state<=s148; 

when s148=> 

send(56)<=temp(3); 

if x = '1' then 

output<=send(188); 

end if; 

present_state<=s149; 

when s149=> 

send(72)<=temp(4); 

if x = '1' then 

output<=send(189); 

end if; 

present_state<=s150; 

when s150=> 

send(88)<=temp(5); 

if x = '1' then 
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output<=send(190); 

end if; 

present_state<=s151; 

when s151=> 

send(104)<=temp(6); 

if x = '1' then 

output<=send(191); 

end if; 

present_state<=s152; 

when s152=> 

send(120)<=temp(7); 

if x = '1' then 

output<=send(192); 

end if; 

present_state<=s153; 

when s153=> 

send(136)<=temp(8); 

if x = '1' then 

output<=send(193); 

end if; 

present_state<=s154; 

when s154=> 

send(152)<=temp(9); 

if x = '1' then 

output<=send(194); 

end if; 

present_state<=s155; 

when s155=> 

send(168)<=temp(10); 

if x = '1' then 

output<=send(195); 

end if; 

present_state<=s156; 

when s156=> 

send(184)<=temp(11); 

if x = '1' then 

output<=send(196); 

end if; 

present_state<=s157; 

when s157=> 

send(200)<=temp(12); 

if x = '1' then 

output<=send(197); 

end if; 

present_state<=s158; 

when s158=> 

send(216)<=temp(13); 

if x = '1' then 
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output<=send(198); 

end if; 

present_state<=s159; 

when s159=> 

send(232)<=temp(14); 

if x = '1' then 

output<=send(199); 

end if; 

present_state<=s160; 

when s160=> 

send(248)<=temp(15); 

if x = '1' then 

output<=send(200); 

end if; 

present_state<=s161; 

when s161=> 

send(264)<=temp(16); 

if x = '1' then 

output<=send(201); 

end if; 

present_state<=s162; 

when s162=> 

send(280)<=temp(17); 

if x = '1' then 

output<=send(202); 

end if; 

present_state<=s163; 

when s163=> 

send(296)<=temp(18); 

if x = '1' then 

output<=send(203); 

end if; 

present_state<=s164; 

when s164=> 

send(312)<=temp(19); 

if x = '1' then 

output<=send(204); 

end if; 

present_state<=s165; 

when s165=> 

send(328)<=temp(20); 

if x = '1' then 

output<=send(205); 

end if; 

present_state<=s166; 

when s166=> 

send(344)<=temp(21); 

if x = '1' then 
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output<=send(206); 

end if; 

present_state<=s167; 

when s167=> 

send(360)<=temp(22); 

if x = '1' then 

output<=send(207); 

end if; 

present_state<=s168; 

when s168=> 

send(376)<=temp(23); 

if x = '1' then 

output<=send(208); 

end if; 

present_state<=s169; 

when s169=> 

send(9)<=temp(0); 

if x = '1' then 

output<=send(209); 

end if; 

present_state<=s170; 

when s170=> 

send(25)<=temp(1); 

if x = '1' then 

output<=send(210); 

end if; 

present_state<=s171; 

when s171=> 

send(41)<=temp(2); 

if x = '1' then 

output<=send(211); 

end if; 

present_state<=s172; 

when s172=> 

send(57)<=temp(3); 

if x = '1' then 

output<=send(212); 

end if; 

present_state<=s173; 

when s173=> 

send(73)<=temp(4); 

if x = '1' then 

output<=send(213); 

end if; 

present_state<=s174; 

when s174=> 

send(89)<=temp(5); 

if x = '1' then 
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output<=send(214); 

end if; 

present_state<=s175; 

when s175=> 

send(105)<=temp(6); 

if x = '1' then 

output<=send(215); 

end if; 

present_state<=s176; 

when s176=> 

send(121)<=temp(7); 

if x = '1' then 

output<=send(216); 

end if; 

present_state<=s177; 

when s177=> 

send(137)<=temp(8); 

if x = '1' then 

output<=send(217); 

end if; 

present_state<=s178; 

when s178=> 

send(153)<=temp(9); 

if x = '1' then 

output<=send(218); 

end if; 

present_state<=s179; 

when s179=> 

send(169)<=temp(10); 

if x = '1' then 

output<=send(219); 

end if; 

present_state<=s180; 

when s180=> 

send(185)<=temp(11); 

if x = '1' then 

output<=send(220); 

end if; 

present_state<=s181; 

when s181=> 

send(201)<=temp(12); 

if x = '1' then 

output<=send(221); 

end if; 

present_state<=s182; 

when s182=> 

send(217)<=temp(13); 

if x = '1' then 
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output<=send(222); 

end if; 

present_state<=s183; 

when s183=> 

send(233)<=temp(14); 

if x = '1' then 

output<=send(223); 

end if; 

present_state<=s184; 

when s184=> 

send(249)<=temp(15); 

if x = '1' then 

output<=send(224); 

end if; 

present_state<=s185; 

when s185=> 

send(265)<=temp(16); 

if x = '1' then 

output<=send(225); 

end if; 

present_state<=s186; 

when s186=> 

send(281)<=temp(17); 

if x = '1' then 

output<=send(226); 

end if; 

present_state<=s187; 

when s187=> 

send(297)<=temp(18); 

if x = '1' then 

output<=send(227); 

end if; 

present_state<=s188; 

when s188=> 

send(313)<=temp(19); 

if x = '1' then 

output<=send(228); 

end if; 

present_state<=s189; 

when s189=> 

send(329)<=temp(20); 

if x = '1' then 

output<=send(229); 

end if; 

present_state<=s190; 

when s190=> 

send(345)<=temp(21); 

if x = '1' then 
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output<=send(230); 

end if; 

present_state<=s191; 

when s191=> 

send(361)<=temp(22); 

if x = '1' then 

output<=send(231); 

end if; 

present_state<=s192; 

when s192=> 

send(377)<=temp(23); 

if x = '1' then 

output<=send(232); 

end if; 

present_state<=s193; 

when s193=> 

send(10)<=temp(0); 

if x = '1' then 

output<=send(233); 

end if; 

present_state<=s194; 

when s194=> 

send(26)<=temp(1); 

if x = '1' then 

output<=send(234); 

end if; 

present_state<=s195; 

when s195=> 

send(42)<=temp(2); 

if x = '1' then 

output<=send(235); 

end if; 

present_state<=s196; 

when s196=> 

send(58)<=temp(3); 

if x = '1' then 

output<=send(236); 

end if; 

present_state<=s197; 

when s197=> 

send(74)<=temp(4); 

if x = '1' then 

output<=send(237); 

end if; 

present_state<=s198; 

when s198=> 

send(90)<=temp(5); 

if x = '1' then 
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output<=send(238); 

end if; 

present_state<=s199; 

when s199=> 

send(106)<=temp(6); 

if x = '1' then 

output<=send(239); 

end if; 

present_state<=s200; 

when s200=> 

send(122)<=temp(7); 

if x = '1' then 

output<=send(240); 

end if; 

present_state<=s201; 

when s201=> 

send(138)<=temp(8); 

if x = '1' then 

output<=send(241); 

end if; 

present_state<=s202; 

when s202=> 

send(154)<=temp(9); 

if x = '1' then 

output<=send(242); 

end if; 

present_state<=s203; 

when s203=> 

send(170)<=temp(10); 

if x = '1' then 

output<=send(243); 

end if; 

present_state<=s204; 

when s204=> 

send(186)<=temp(11); 

if x = '1' then 

output<=send(244); 

end if; 

present_state<=s205; 

when s205=> 

send(202)<=temp(12); 

if x = '1' then 

output<=send(245); 

end if; 

present_state<=s206; 

when s206=> 

send(218)<=temp(13); 

if x = '1' then 
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output<=send(246); 

end if; 

present_state<=s207; 

when s207=> 

send(234)<=temp(14); 

if x = '1' then 

output<=send(247); 

end if; 

present_state<=s208; 

when s208=> 

send(250)<=temp(15); 

if x = '1' then 

output<=send(248); 

end if; 

present_state<=s209; 

when s209=> 

send(266)<=temp(16); 

if x = '1' then 

output<=send(249); 

end if; 

present_state<=s210; 

when s210=> 

send(282)<=temp(17); 

if x = '1' then 

output<=send(250); 

end if; 

present_state<=s211; 

when s211=> 

send(298)<=temp(18); 

if x = '1' then 

output<=send(251); 

end if; 

present_state<=s212; 

when s212=> 

send(314)<=temp(19); 

if x = '1' then 

output<=send(252); 

end if; 

present_state<=s213; 

when s213=> 

send(330)<=temp(20); 

if x = '1' then 

output<=send(253); 

end if; 

present_state<=s214; 

when s214=> 

send(346)<=temp(21); 

if x = '1' then 
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output<=send(254); 

end if; 

present_state<=s215; 

when s215=> 

send(362)<=temp(22); 

if x = '1' then 

output<=send(255); 

end if; 

present_state<=s216; 

when s216=> 

send(378)<=temp(23); 

if x = '1' then 

output<=send(256); 

end if; 

present_state<=s217; 

when s217=> 

-- For synchronization bit and manage the frame synchronization 

send(1)<='0'; 

if x = '1' then 

output<=send(257); 

end if; 

present_state<=s218; 

when s218=> 

send(11)<=temp(0); 

if x = '1' then 

output<=send(258); 

end if; 

present_state<=s219; 

when s219=> 

send(27)<=temp(1); 

if x = '1' then 

output<=send(259); 

end if; 

present_state<=s220; 

when s220=> 

send(43)<=temp(2); 

if x = '1' then 

output<=send(260); 

end if; 

present_state<=s221; 

when s221=> 

send(59)<=temp(3); 

if x = '1' then 

output<=send(261); 

end if; 

present_state<=s222; 

when s222=> 

send(75)<=temp(4); 
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if x = '1' then 

output<=send(262); 

end if; 

present_state<=s223; 

when s223=> 

send(91)<=temp(5); 

if x = '1' then 

output<=send(263); 

end if; 

present_state<=s224; 

when s224=> 

send(107)<=temp(6); 

if x = '1' then 

output<=send(264); 

end if; 

present_state<=s225; 

when s225=> 

send(123)<=temp(7); 

if x = '1' then 

output<=send(265); 

end if; 

present_state<=s226; 

when s226=> 

send(139)<=temp(8); 

if x = '1' then 

output<=send(266); 

end if; 

present_state<=s227; 

when s227=> 

send(155)<=temp(9); 

if x = '1' then 

output<=send(267); 

end if; 

present_state<=s228; 

when s228=> 

send(171)<=temp(10); 

if x = '1' then 

output<=send(268); 

end if; 

present_state<=s229; 

when s229=> 

send(187)<=temp(11); 

if x = '1' then 

output<=send(269); 

end if; 

present_state<=s230; 

when s230=> 

send(203)<=temp(12); 
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send(283)<=temp(17); 

if x = '1' then 

output<=send(270); 

end if; 

present_state<=s231; 

when s231=> 

send(219)<=temp(13); 

if x = '1' then 

output<=send(271); 

end if; 

present_state<=s232; 

when s232=> 

send(235)<=temp(14); 

if x = '1' then 

output<=send(272); 

end if; 

present_state<=s233; 

when s233=> 

send(251)<=temp(15); 

if x = '1' then 

output<=send(273); 

end if; 

present_state<=s234; 

when s234=> 

send(267)<=temp(16); 

if x = '1' then 

output<=send(274); 

end if; 

present_state<=s235; 

when s235=> 

if x = '1' then 

output<=send(275); 

end if; 

present_state<=s236; 

when s236=> 

send(299)<=temp(18); 

if x = '1' then 

output<=send(276); 

end if; 

present_state<=s237; 

when s237=> 

send(315)<=temp(19); 

if x = '1' then 

output<=send(277); 

end if; 

present_state<=s238; 

when s238=> 

send(331)<=temp(20); 
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if x = '1' then 

output<=send(278); 

end if; 

present_state<=s239; 

when s239=> 

send(347)<=temp(21); 

if x = '1' then 

output<=send(279); 

end if; 

present_state<=s240; 

when s240=> 

send(363)<=temp(22); 

if x = '1' then 

output<=send(280); 

end if; 

present_state<=s241; 

when s241=> 

send(379)<=temp(23); 

if x = '1' then 

output<=send(281); 

end if; 

present_state<=s242; 

when s242=> 

send(12)<=temp(0); 

if x = '1' then 

output<=send(282); 

end if; 

present_state<=s243; 

when s243=> 

send(28)<=temp(1); 

if x = '1' then 

output<=send(283); 

end if; 

present_state<=s244; 

when s244=> 

send(44)<=temp(2); 

if x = '1' then 

output<=send(284); 

end if; 

present_state<=s245; 

when s245=> 

send(60)<=temp(3); 

if x = '1' then 

output<=send(285); 

end if; 

present_state<=s246; 

when s246=> 

send(76)<=temp(4); 
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if x = '1' then 

output<=send(286); 

end if; 

present_state<=s247; 

when s247=> 

send(92)<=temp(5); 

if x = '1' then 

output<=send(287); 

end if; 

present_state<=s248; 

when s248=> 

send(108)<=temp(6); 

if x = '1' then 

output<=send(288); 

end if; 

present_state<=s249; 

when s249=> 

send(124)<=temp(7); 

if x = '1' then 

output<=send(289); 

end if; 

present_state<=s250; 

when s250=> 

send(140)<=temp(8); 

if x = '1' then 

output<=send(290); 

end if; 

present_state<=s251; 

when s251=> 

send(156)<=temp(9); 

if x = '1' then 

output<=send(291); 

end if; 

present_state<=s252; 

when s252=> 

send(172)<=temp(10); 

if x = '1' then 

output<=send(292); 

end if; 

present_state<=s253; 

when s253=> 

send(188)<=temp(11); 

if x = '1' then 

output<=send(293); 

end if; 

present_state<=s254; 

when s254=> 

send(204)<=temp(12); 
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if x = '1' then 

output<=send(294); 

end if; 

present_state<=s255; 

when s255=> 

send(220)<=temp(13); 

if x = '1' then 

output<=send(295); 

end if; 

present_state<=s256; 

when s256=> 

send(236)<=temp(14); 

if x = '1' then 

output<=send(296); 

end if; 

present_state<=s257; 

when s257=> 

send(252)<=temp(15); 

if x = '1' then 

output<=send(297); 

end if; 

present_state<=s258; 

when s258=> 

send(268)<=temp(16); 

if x = '1' then 

output<=send(298); 

end if; 

present_state<=s259; 

when s259=> 

send(284)<=temp(17); 

if x = '1' then 

output<=send(299); 

end if; 

present_state<=s260; 

when s260=> 

send(300)<=temp(18); 

if x = '1' then 

output<=send(300); 

end if; 

present_state<=s261; 

when s261=> 

send(316)<=temp(19); 

if x = '1' then 

output<=send(301); 

end if; 

present_state<=s262; 

when s262=> 

send(332)<=temp(20); 
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if x = '1' then 

output<=send(302); 

end if; 

present_state<=s263; 

when s263=> 

send(348)<=temp(21); 

if x = '1' then 

output<=send(303); 

end if; 

present_state<=s264; 

when s264=> 

send(364)<=temp(22); 

if x = '1' then 

output<=send(304); 

end if; 

present_state<=s265; 

when s265=> 

send(380)<=temp(23); 

if x = '1' then 

output<=send(305); 

end if; 

present_state<=s266; 

when s266=> 

send(13)<=temp(0); 

if x = '1' then 

output<=send(306); 

end if; 

present_state<=s267; 

when s267=> 

send(29)<=temp(1); 

if x = '1' then 

output<=send(307); 

end if; 

present_state<=s268; 

when s268=> 

send(45)<=temp(2); 

if x = '1' then 

output<=send(308); 

end if; 

present_state<=s269; 

when s269=> 

send(61)<=temp(3); 

if x = '1' then 

output<=send(309); 

end if; 

present_state<=s270; 

when s270=> 

send(77)<=temp(4); 
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if x = '1' then 

output<=send(310); 

end if; 

present_state<=s271; 

when s271=> 

send(93)<=temp(5); 

if x = '1' then 

output<=send(311); 

end if; 

present_state<=s272; 

when s272=> 

send(109)<=temp(6); 

if x = '1' then 

output<=send(312); 

end if; 

present_state<=s273; 

when s273=> 

send(125)<=temp(7); 

if x = '1' then 

output<=send(313); 

end if; 

present_state<=s274; 

when s274=> 

send(141)<=temp(8); 

if x = '1' then 

output<=send(314); 

end if; 

present_state<=s275; 

when s275=> 

send(157)<=temp(9); 

if x = '1' then 

output<=send(315); 

end if; 

present_state<=s276; 

when s276=> 

send(173)<=temp(10); 

if x = '1' then 

output<=send(316); 

end if; 

present_state<=s277; 

when s277=> 

send(189)<=temp(11); 

if x = '1' then 

output<=send(317); 

end if; 

present_state<=s278; 

when s278=> 

send(205)<=temp(12); 
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if x = '1' then 

output<=send(318); 

end if; 

present_state<=s279; 

when s279=> 

send(221)<=temp(13); 

if x = '1' then 

output<=send(319); 

end if; 

present_state<=s280; 

when s280=> 

send(237)<=temp(14); 

if x = '1' then 

output<=send(320); 

end if; 

present_state<=s281; 

when s281=> 

send(253)<=temp(15); 

if x = '1' then 

output<=send(321); 

end if; 

present_state<=s282; 

when s282=> 

send(269)<=temp(16); 

if x = '1' then 

output<=send(322); 

end if; 

present_state<=s283; 

when s283=> 

send(285)<=temp(17); 

if x = '1' then 

output<=send(323); 

end if; 

present_state<=s284; 

when s284=> 

send(301)<=temp(18); 

if x = '1' then 

output<=send(324); 

end if; 

present_state<=s285; 

when s285=> 

send(317)<=temp(19); 

if x = '1' then 

output<=send(325); 

end if; 

present_state<=s286; 

when s286=> 

send(333)<=temp(20); 
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if x = '1' then 

output<=send(326); 

end if; 

present_state<=s287; 

when s287=> 

send(349)<=temp(21); 

if x = '1' then 

output<=send(327); 

end if; 

present_state<=s288; 

when s288=> 

send(365)<=temp(22); 

if x = '1' then 

output<=send(328); 

end if; 

present_state<=s289; 

when s289=> 

send(381)<=temp(23); 

if x = '1' then 

output<=send(329); 

end if; 

present_state<=s290; 

when s290=> 

send(14)<=temp(0); 

if x = '1' then 

output<=send(330); 

end if; 

present_state<=s291; 

when s291=> 

send(30)<=temp(1); 

if x = '1' then 

output<=send(331); 

end if; 

present_state<=s292; 

when s292=> 

send(46)<=temp(2); 

if x = '1' then 

output<=send(332); 

end if; 

present_state<=s293; 

when s293=> 

send(62)<=temp(3); 

if x = '1' then 

output<=send(333); 

end if; 

present_state<=s294; 

when s294=> 

send(78)<=temp(4); 
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if x = '1' then 

output<=send(334); 

end if; 

present_state<=s295; 

when s295=> 

send(94)<=temp(5); 

if x = '1' then 

output<=send(335); 

end if; 

present_state<=s296; 

when s296=> 

send(110)<=temp(6); 

if x = '1' then 

output<=send(336); 

end if; 

present_state<=s297; 

when s297=> 

send(126)<=temp(7); 

if x = '1' then 

output<=send(337); 

end if; 

present_state<=s298; 

when s298=> 

send(142)<=temp(8); 

if x = '1' then 

output<=send(338); 

end if; 

present_state<=s299; 

when s299=> 

send(158)<=temp(9); 

if x = '1' then 

output<=send(339); 

end if; 

present_state<=s300; 

when s300=> 

send(174)<=temp(10); 

if x = '1' then 

output<=send(340); 

end if; 

present_state<=s301; 

when s301=> 

send(190)<=temp(11); 

if x = '1' then 

output<=send(341); 

end if; 

present_state<=s302; 

when s302=> 

send(206)<=temp(12); 
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if x = '1' then 

output<=send(342); 

end if; 

present_state<=s303; 

when s303=> 

send(222)<=temp(13); 

if x = '1' then 

output<=send(343); 

end if; 

present_state<=s304; 

when s304=> 

send(238)<=temp(14); 

if x = '1' then 

output<=send(344); 

end if; 

present_state<=s305; 

when s305=> 

send(254)<=temp(15); 

if x = '1' then 

output<=send(345); 

end if; 

present_state<=s306; 

when s306=> 

send(270)<=temp(16); 

if x = '1' then 

output<=send(346); 

end if; 

present_state<=s307; 

when s307=> 

send(286)<=temp(17); 

if x = '1' then 

output<=send(347); 

end if; 

present_state<=s308; 

when s308=> 

send(302)<=temp(18); 

if x = '1' then 

output<=send(348); 

end if; 

present_state<=s309; 

when s309=> 

send(318)<=temp(19); 

if x = '1' then 

output<=send(349); 

end if; 

present_state<=s310; 

when s310=> 

send(334)<=temp(20); 
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if x = '1' then 

output<=send(350); 

end if; 

present_state<=s311; 

when s311=> 

send(350)<=temp(21); 

if x = '1' then 

output<=send(351); 

end if; 

present_state<=s312; 

when s312=> 

send(366)<=temp(22); 

if x = '1' then 

output<=send(352); 

end if; 

present_state<=s313; 

when s313=> 

send(382)<=temp(23); 

if x = '1' then 

output<=send(353); 

end if; 

present_state<=s314; 

when s314=> 

send(15)<=temp(0); 

if x = '1' then 

output<=send(354); 

end if; 

present_state<=s315; 

when s315=> 

send(31)<=temp(1); 

if x = '1' then 

output<=send(355); 

end if; 

present_state<=s316; 

when s316=> 

send(47)<=temp(2); 

if x = '1' then 

output<=send(356); 

end if; 

present_state<=s317; 

when s317=> 

send(63)<=temp(3); 

if x = '1' then 

output<=send(357); 

end if; 

present_state<=s318; 

when s318=> 

send(79)<=temp(4); 
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if x = '1' then 

output<=send(358); 

end if; 

present_state<=s319; 

when s319=> 

send(95)<=temp(5); 

if x = '1' then 

output<=send(359); 

end if; 

present_state<=s320; 

when s320=> 

send(111)<=temp(6); 

if x = '1' then 

output<=send(360); 

end if; 

present_state<=s321; 

when s321=> 

send(127)<=temp(7); 

if x = '1' then 

output<=send(361); 

end if; 

present_state<=s322; 

when s322=> 

send(143)<=temp(8); 

if x = '1' then 

output<=send(362); 

end if; 

present_state<=s323; 

when s323=> 

send(159)<=temp(9); 

if x = '1' then 

output<=send(363); 

end if; 

present_state<=s324; 

when s324=> 

send(175)<=temp(10); 

if x = '1' then 

output<=send(364); 

end if; 

present_state<=s325; 

when s325=> 

send(191)<=temp(11); 

if x = '1' then 

output<=send(365); 

end if; 

present_state<=s326; 

when s326=> 

send(207)<=temp(12); 
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if x = '1' then 

output<=send(366); 

end if; 

present_state<=s327; 

when s327=> 

send(223)<=temp(13); 

if x = '1' then 

output<=send(367); 

end if; 

present_state<=s328; 

when s328=> 

send(239)<=temp(14); 

if x = '1' then 

output<=send(368); 

end if; 

present_state<=s329; 

when s329=> 

send(255)<=temp(15); 

if x = '1' then 

output<=send(369); 

end if; 

present_state<=s330; 

when s330=> 

send(271)<=temp(16); 

if x = '1' then 

output<=send(370); 

end if; 

present_state<=s331; 

when s331=> 

send(287)<=temp(17); 

if x = '1' then 

output<=send(371); 

end if; 

present_state<=s332; 

when s332=> 

send(303)<=temp(18); 

if x = '1' then 

output<=send(372); 

end if; 

present_state<=s333; 

when s333=> 

send(319)<=temp(19); 

if x = '1' then 

output<=send(373); 

end if; 

present_state<=s334; 

when s334=> 

send(335)<=temp(20); 
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if x = '1' then 

output<=send(374); 

end if; 

present_state<=s335; 

when s335=> 

send(351)<=temp(21); 

if x = '1' then 

output<=send(375); 

end if; 

present_state<=s336; 

when s336=> 

send(367)<=temp(22); 

if x = '1' then 

output<=send(376); 

end if; 

present_state<=s337; 

when s337=> 

send(383)<=temp(23); 

if x = '1' then 

output<=send(377); 

end if; 

present_state<=s338; 

when s338=> 

send(16)<=temp(0); 

if x = '1' then 

output<=send(378); 

end if; 

present_state<=s339; 

when s339=> 

send(32)<=temp(1); 

if x = '1' then 

output<=send(379); 

end if; 

present_state<=s340; 

when s340=> 

send(48)<=temp(2); 

if x = '1' then 

output<=send(380); 

end if; 

present_state<=s341; 

when s341=> 

send(64)<=temp(3); 

if x = '1' then 

output<=send(381); 

end if; 

present_state<=s342; 

when s342=> 

send(80)<=temp(4); 
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if x = '1' then 

output<=send(382); 

end if; 

present_state<=s343; 

when s343=> 

send(96)<=temp(5); 

if x = '1' then 

output<=send(383); 

end if; 

present_state<=s344; 

when s344=> 

send(112)<=temp(6); 

if x = '1' then 

output<=send(384); 

end if; 

present_state<=s345; 

when s345=> 

send(128)<=temp(7); 

if x = '1' then 

output<=send(385); 

end if; 

-- x is set high in this state and starts sending the data from its next state 

x<='1'; 

present_state<=s346; 

-- data comes at output line after this line 

when s346=> 

send(144)<=temp(8); 

if x = '1' then 

output<=send(0); 

end if; 

present_state<=s347; 

when s347=> 

send(160)<=temp(9); 

if x = '1' then 

output<=send(1); 

end if; 

present_state<=s348; 

when s348=> 

send(176)<=temp(10); 

if x = '1' then 

output<=send(2); 

end if; 

present_state<=s349; 

when s349=> 

send(192)<=temp(11); 

if x = '1' then 

output<=send(3); 

end if; 

present_state<=s350; 
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when s350=> 

send(208)<=temp(12); 

if x = '1' then 

output<=send(4); 

end if; 

present_state<=s351; 

when s351=> 

send(224)<=temp(13); 

if x = '1' then 

output<=send(5); 

end if; 

present_state<=s352; 

when s352=> 

send(240)<=temp(14); 

if x = '1' then 

output<=send(6); 

end if; 

present_state<=s353; 

when s353=> 

send(256)<=temp(15); 

if x = '1' then 

output<=send(7); 

end if; 

present_state<=s354; 

when s354=> 

send(272)<=temp(16); 

if x = '1' then 

output<=send(8); 

end if; 

present_state<=s355; 

when s355=> 

send(288)<=temp(17); 

if x = '1' then 

output<=send(9); 

end if; 

present_state<=s356; 

when s356=> 

send(304)<=temp(18); 

if x = '1' then 

output<=send(10); 

end if; 

present_state<=s357; 

when s357=> 

send(320)<=temp(19); 

if x = '1' then 

output<=send(11); 

end if; 

present_state<=s358; 
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when s358=> 

send(336)<=temp(20); 

if x = '1' then 

output<=send(12); 

end if; 

present_state<=s359; 

when s359=> 

send(352)<=temp(21); 

if x = '1' then 

output<=send(13); 

end if; 

present_state<=s360; 

when s360=> 

send(368)<=temp(22); 

if x = '1' then 

output<=send(14); 

end if; 

present_state<=s361; 

when s361=> 

send(384)<=temp(23); 

if x = '1' then 

output<=send(15); 

end if; 

present_state<=s362; 

when s362=> 

send(17)<=temp(0); 

if x = '1' then 

output<=send(16); 

end if; 

present_state<=s363; 

when s363=> 

send(33)<=temp(1); 

if x = '1' then 

output<=send(17); 

end if; 

present_state<=s364; 

when s364=> 

send(49)<=temp(2); 

if x = '1' then 

output<=send(18); 

end if; 

present_state<=s365; 

when s365=> 

send(65)<=temp(3); 

if x = '1' then 

output<=send(19); 

end if; 

present_state<=s366; 
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when s366=> 

send(81)<=temp(4); 

if x = '1' then 

output<=send(20); 

end if; 

present_state<=s367; 

when s367=> 

send(97)<=temp(5); 

if x = '1' then 

output<=send(21); 

end if; 

present_state<=s368; 

when s368=> 

send(113)<=temp(6); 

if x = '1' then 

output<=send(22); 

end if; 

present_state<=s369; 

when s369=> 

send(129)<=temp(7); 

if x = '1' then 

output<=send(23); 

end if; 

present_state<=s370; 

when s370=> 

send(145)<=temp(8); 

if x = '1' then 

output<=send(24); 

end if; 

present_state<=s371; 

when s371=> 

send(161)<=temp(9); 

if x = '1' then 

output<=send(25); 

end if; 

present_state<=s372; 

when s372=> 

send(177)<=temp(10); 

if x = '1' then 

output<=send(26); 

end if; 

present_state<=s373; 

when s373=> 

send(193)<=temp(11); 

if x = '1' then 

output<=send(27); 

end if; 

present_state<=s374; 
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when s374=> 

send(209)<=temp(12); 

if x = '1' then 

output<=send(28); 

end if; 

present_state<=s375; 

when s375=> 

send(225)<=temp(13); 

if x = '1' then 

output<=send(29); 

end if; 

present_state<=s376; 

when s376=> 

send(241)<=temp(14); 

if x = '1' then 

output<=send(30); 

end if; 

present_state<=s377; 

when s377=> 

send(257)<=temp(15); 

if x = '1' then 

output<=send(31); 

end if; 

present_state<=s378; 

when s378=> 

send(273)<=temp(16); 

if x = '1' then 

output<=send(32); 

end if; 

present_state<=s379; 

when s379=> 

send(289)<=temp(17); 

if x = '1' then 

output<=send(33); 

end if; 

present_state<=s380; 

when s380=> 

send(305)<=temp(18); 

if x = '1' then 

output<=send(34); 

end if; 

present_state<=s381; 

when s381=> 

send(321)<=temp(19); 

if x = '1' then 

output<=send(35); 

end if; 

present_state<=s382; 
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when s382=> 

send(337)<=temp(20); 

if x = '1' then 

output<=send(36); 

end if; 

present_state<=s383; 

when s383=> 

send(353)<=temp(21); 

if x = '1' then 

output<=send(37); 

end if; 

present_state<=s384; 

when s384=> 

send(369)<=temp(22); 

if x = '1' then 

output<=send(38); 

end if; 

present_state<=s385; 

when s385=> 

send(385)<=temp(23); 

if x = '1' then 

output<=send(39); 

end if; 

present_state<=s0; 

end case; 

end if; 

end process; 

end arc; 
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Quad.vhd 
library ieee; 

use ieee.std_logic_1164.all; 

-- Entity of a Quad DS1 framer 

entity Quad is 

port(indata1,indata2,indata3,indata4: in std_logic_vector(23 downto 0); 

output1,output2,output3,output4: out std_logic; 

clock: in std_logic); 

end Quad; 

architecture quad_ds1 of Quad is 

-- Quad Ds1 Framer Architecture 

COMPONENT DS1a 

port(in_data:in std_logic_vector(23 downto 0); output:out std_logic; 

clk1; in std_logic); 

END COMPONENT; 

FOR ALL: DS1a USE ENTITY work.ds1; 

-- For mapping 4 DS1 framers on one FPGA/IC 

begin 

ds11: DS1a port map(indata1,output1,clock); 

ds12: DS1a port map(indata2,output2,clock); 

ds13: DS1a port map(indata3,output3,clock); 

ds14: DS1a port map(indata4,output4,clock); 

end quad_ds1; 
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