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Control.v

always

reset sl =1
begin

caselcurr_state_sl

reset s1 =0

Q Else al ce
t_state_sl="1dle;

match sl && code length !=1

Q Else

valid_s1 || zero-length coefficient

Q Else R eset_sr_s: 'b@ A& match_sl==1"bl
¢ state_s “dc_coeff;

match sl && code length !=1

(valid sl && position = 15) ||

EOB
\

(valid_sl|| zero-length coefficient) &&
'EOB && position =15




Control.v

4'bd match_del_sl 1'bl

Q reset sl =1

reset s1 =0

R set ‘b0 && match_sl==1'bl
Else L aC_CoeTT;

match sl && code length !=1

.. ze_s] 4'bd match_del_sl
Else vat : ’

1==4"b1111 run_ler
4'b0

(valid sl && position = 15) ||

EOB
\\\\\\

valid_s1 || zero-length coefficient

Q Else

match sl && code length !=1

endcase

(valid_sl|| zero-length coefficient) &&
'EOB && position =15




Datapath.v

Block Mame : datapath.v
Block Description
This block implements the datapath portion of the Huffman decoder
and shift registers, adder, comparator and latches that are
sary to implement the Huffman Code
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module 10-bit Shift Register for Jpeg Bitstream
/ This block the jpeg bitstream and sends latched output to
a) Table 2 a 11 calculation
b)) Huffman Code-Length determination. (match_sl generation)
The shift register reset after a huffman code or coefficient has been
'y Iy / / € shifted in.  The shift register should NOT be reset if the coefficient
vt Declaratic € s1ze 1s zero. Note that the first bit of the shift register is never reset
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, shift register consists of a number of latches connected in series with
alternating phil and phi2 clock signals. The data is serially shifted from
latch to latch.
Inputs: bitstream_sl -- encoded bitstream
ot - When this signal is 1 the shift register eset.
coeff_en_b_sZ -- When a coefficient is shifted in this signal=0
and when a huffman code is shifted in it's
Outpu bi bit ' d by the datapath.

input phil,phi2; // - 2 phase clocks
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/A INPUT
input bitstream_sl; /¢ - JPEG bitstream
input reset_sr_s; £ Signal resets shift-reg's when a new
huffman code or coefficient is identified.
input coeff en_ b_s2; // - This signal w~m+rulz whe+her the bitstream
shift register is reset to a 1 or Q.
3 1nput 3:0 maxcod~ vl; /4 - Table 1 Data: Maxcode

i 1terval Yariable Declarations
1nput 5:0 base_v1; // - Table 1 Data: Base Interval Variable Declarations

reg [9:0]  par_out_sZ;
wire 9:0 par_out_tmp_sZ;
wire reset_tmp_s2;
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output match_sl; /¢ - Indicates that the Huffman code length has
. / been determined. 81 always @phil or bitstream_sl or bits_s1[9:0
output [9:0 coefficient_sZ; 3 Cif (phil
output [5:0 address_sl; // - Table 2 Address that selects the corresponding g3 begin
8 par_out_s2[0 bitstream_sl;
85 par_out_s2[9:1 bits_sl1[8:0
86 end
87 always @(phi2 or par_out_tmp_s2
88 if (phi2
reg [5:@ ss_sl; // able 2 ﬁ,n ess that selects the corresponding 89 b~q1n
2 wire 5:0 ze and run_length 90 par_out_tmp_s2;
reg [8:0 maxcode_sl; // - Lﬂrq~ 5t Huftmﬂm code for a given code_length
reg [8:0 maxcode_s2;
> wire 3:0 maxcode_ v1
reg [5:@ e_sl; : VYalue from Table 1 that is used to calculate the
7 wire M se_vl; the Table 2 addr
; - 6 LSB's of the 10-bit shift register
- Contents of 1@-bit shift register
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coefficient_sZ;




Datapath.v

Table 2 add alculation
The Huffman code in the bitstream shift register is added with base
ookup tabl

par_ou

O bits long.

but match_
d from t
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Regfile.v

-bit Code_length :
This functional block generates the wordline selects for lookup table 1.
Only one wordline will be high at one time

In & s the wordline selects which of the 8 DC values will be read
on the bit-1ines (maxc and base_vl). the "dlines are se
in order {code_length ) a shift register is used to S

instead of an incrementer.

When the shift register is reset by reset_sr_sd, the input to the shift register,
, 15 high for on = g £, Wor dmun 51 selects one of the
25 each cycle until the

phil, phi2

" Implement all the phil latches in the sh

@ alwa phil or wordnum_sl
if (phil

wordnum_s1[6:0

the phiZ latches in the sh
" state_tmp

wordnum_sl = state_tmp




Midterm



Final issues

« Come by my office hours (right after class)

* Any questions or concerns?



