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module full_adder (S, C, A, B, Cin);

output S, C;

input A, B, Cin;

assign S= A~ B~ Cin;

assignC = (A & B) | (A &Cin) | (B & Cin);
endmodule
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module full_adder (S, C, A, B, Cin);
output S, C;
input A, B, Cin;

assign {C, S} = A+ B + Cin;

endmodule
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module two_bit_adder (S, A, B);

output [2:0] S;

input [1:0] A, B;

wire C_b;

full_adder 10 ( S[0], C_b, A[0], B[0], 1’b0 );
full_adder 11 ( S[1], S[2], A[1], B[1], C_b);
endmodule
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module d_flip_flop (Q, D, clk);




output Q;

input D;

input clk;

reg Q;

always @(posedge clk)
Q<=D;

endmodule
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module d_flip_flop (Q, D, clk);
output Q;

input D;

input clk;

reg Q;

always @(negedge clk)
Q<=-D;

endmodule
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module d_flip_flop (Q, D, clk);
output Q;

input D;

input clk;

reg Q;

always @ (posedge clk)

if (reset)

Q<=0;

else

Q<=D;

endmodule
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always @ (posedge clk or posedge reset)
if (reset)
Q<=0;
else
Q<=D;
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module four_bit_mux (mux_out, mux_in, mux_control, clk);
output mux_out;
input [3:0] mux_in;
input [1:0] mux_control;
input clk;
reg mux_out;
wire mux_out_w;
assign mux_out_w = (mux_control == 2°b00) ? mux_in[0] :
(mux_control ==2°b01) ? mux_in[1] :
(mux_control ==2°b10) ? mux_in[2] :
mux_in[3];

always @(posedge clk)

mux_out <= mux_out_w;

endmodule
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module four_bit_mux (mux_out, mux_in, mux_control, clk);
output mux_out;

input [3:0] mux_in;

input [1:0] mux_control;

input clk;

reg mux_out;

always @(posedge clk)

case ( mux_control )

2’b00 : mux_out <= mux_in[0];
2’b01 : mux_out <= mux_in[1];
2’b10 : mux_out <= mux_in[2];
2’b11 : mux_out <= mux_in[3];
default : mux_out <= mux_out;
endcase

endmodule
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module ram_interface (address_out, data, rnw, reset, clk);
output [15:0] address_out;

inout [15:0] data;

output rnw;

input reset, clk;

reg [15:0] address_out;

reg rnw;

reg [15:0] access_address;

reg read_write_turn;

reg [15:0] data_in_register;
assign data= (! mw ) ? 0 : 16’bz;
always @(posedge clk)

if (reset) begin

address_out <= 0;

rmw <=1,

end

else begin

if (rnw) begin

data_in_register <= data;




access_address <= access_address + 1;
end

if (data_in_register == 16 hff0f)

rmnw <= ~ rw;

if (1 rnw)

rmnw <= ~ rw;

end

endmodule
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module d_flipflop_2clks(clkl, clk2, d, q);
input clkl, clk2, d;

output q;

reg g;

always @ (posedge clk1 or posedge clk2)
begin

q<=d;




end

endmodule
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 SN5446A, '4TA, 48, SN54LS47, 'L S48, 'L S49
SN7446A, '4TA, ‘48, SNTALS47, 'LS48, 'L S49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

SDLS111 - MARCH 1974 - REVISED MARCH 1988

‘46A, ‘47A, 'LS47 ‘48, '1.548 ‘LS49
feature featurs foature

Open-Collector Qutputs Internal Pull-Ups Eliminate * Open-Collector Outputs

Drive Indicators Directly Need for External Reslstors e Blanking Input

Lamp-Test Provision Lamp-Test Provision

Leading/Tralling Zero Leading/Tralling Zero
Suppression Suppression

SNB448A, SN5447A, SN54LS47. 8NE4438, SNB4LS47, SN54L548 . . . FK PACKAGE
SNB4LS48 . . .J PACKAGE (TOP VIEW)

SN7446A, SN7447A,
SN7448 ... N PACKAGE O 8
Z > -
Lo g
(TOP VIEW] 3 2 12019
LT 18( g
BI/RBO 17 a
" NC 18 NC
Y RBI 15 b
, < o118 14 (| ¢

SN74LS47, SN74LS48 ... D OR N PACKAGE O m
ol |
9 10111213

<NV DT
2z
O

SN54LS49 ...J OR W PACKAGE SNG54LS49 . . . FK PACKAGE
SN74L549...D OR N PACKAGE (TOP VIEW)
(TOP VIEW)

vVce

NC — No Internal connaction




* Package Options Include Plastic ‘*Small SNS54107, SNS4LS107A . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carrlers, SN74107 . .. N PACKAGE

and Plastic and Ceramic DIPs SN74LS107A ... D OR N PACKAGE

* Dapendable Texas Instruments Quaiity and
Reliability

description

The ‘107 contain two independent J-K flip-flopa with
individual J-K, clock, and direct clear inputs. The 107
is a positive pulse-triggered flip-flop. The J-K input data
is loaded into the master while the clock is high and
transferred to the slave and the outputs on ths high-to-
low clock transistion. For thess devices the J and K inputs
must be stable while the clock is high.

SN54LS107A . . . FK PACKAGE
(TOP VIEW)

The LS107A contain two independent negative-edge-
triggered flip-flops. The J and K inputs must bs stable
prior to the high-to-low clock transition for predictabls
operation. Whan the clsar is low; it overrides the clack
and data inputs forcing the Q output low and the Q
output high.

The SN54107 and the SN54L.S107A are characterized
for operation over the full military temperature range of
~55°C to 125°C. The SN74107 and the SN74LS107A
; -y 100 3 X
ere characterized for operation from 0°C to 70°C. N2 2N

O
© (3]

9 10 111213
1S aun ¥ am 74

NC - No Internal connection

‘107
FUNCTION TABLE

INPUTS % R VQUTPUTS
CLR CLK

L
H
H
H H
H H

K
X
L
L

‘LS107A
FUNCTION TABLE
INPUTS OQUTPUTS |
L CLK J Q a
L X X L H
H

Cc

' L Qo 6@
H L
L H

TOGGLE
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(Spartan3) FPGA sleal o ,Se

FPGA Pin
Number

Application I

FPGA Pin
Number

Application

FPGA Pin
Number

Application

7SEG3-d

68

1016

138

ADC-DO

TXO0

71

107

139

ADC-OE

RXO0

72

1015

140

usbDO

SW1-ain4

74

106

141

usbD3

SW1-ain3

76

1014

143

usbRD

SW1-ain2

77

105

144

usbD4

SW1-ainl

78

1013

146

usbD5

RST*

79

CLKIN

147

7SEG1-g

SW2-ain8

80

1012

148

usbD6

SW2-ain7

81

103

149

7SEG1-f

SW2-ain6

85

1011

150

usbD7

SW2-ain5

86

102

152

usbTXE

SW3-ainl2

1010

154

7SEG1-a

SW3-ainll

90

101

155

7SEG2-g

SW3-ain10

93

109

156

7SEG1-b

SW3-ain9

94

D4-aled7

161

7SEG2-a

20MHZ

95

usbRXF

162

7SEG2-f

R1A0

96

D4-aled8

165

7SEG2-b

R1A1

97

D3-aled5

166

7SEG1-c

R1A2

7SEG1-e

167

usbPWREN

R1A3

D3-aled6

168

7SEG2-e

R1CSO

D2-aled3

169

7SEG2-c

R1DO

D2-aled4

171

7SEG2-d

R1D1

D4-aledl

172

usbWR

R1D2

D1-aled2

175

7SEG2-DP

R1D3

104

176

7SEG1-d

RIWE

usbRSTn

178

7SEG1-DP

R1A4

usbSIWU

180

7SEG3-a

R1A5

DAC_D2

181

7SEG4-a

R1A6

DAC_D1

182

7SEG4-g

R1A7

DAC_DO

183

7SEG4-b

R1A16

DAC_CS

184

7SEGA-f

R1A15

DAC_RW

185

usbD2

R1A14

DAC_D3

187

7SEG4-e

R1A13

DAC_D4

189

7SEG4-c

R10E

DAC_D5

190

usbD1

R1D7

DAC_D6

191

7SEG4-d

R1D6

DAC_D7

194

7SEG4-DP

R1D5

ADC-CLK

196

7SEG3-DP

R1D4

ADC-D7

197

7SEG3-c

R1A12

ADC-D6

198

7SEG3-b

R1A11

ADC-D5

199

7SEG3-g

R1A10

ADC-D4

200

7SEG3-f

R1A9

ADC-D3

203

7SEG3-e

R1A8

ADC-D2

204

SW3-ainl12

108

ADC-D1

205

usbXTIN




