Final Project Report

Design Specification

1O:
Input: clk, rst.
Inout: PS2_DATA, PS2_CLK.
Output: [7:0] segs, [3:0] ssd_ctl,
audio_mclk, audio_lrck, audio_sck, audio_sdin
[3:0] vgaRed, [3:0] vgaGreen, [3:0] vgaBlue, hsync, vsync.

Design Implementation
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A simple Block diagram:
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KeyboardDecoder :
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fsm (finite state machine) :
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snake control :
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clock divisor :
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vga control :
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lose control :
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buzzer control :
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F# 185 370 740 1480 2960 5920 11840
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speaker control :
A speaker control 73K T WA{EES 7T ¢ frequency divider ~ conversion of data from parallel to
serials » Frequency divider Z 4 Pmod 1252 FrFE Y clock e

clk rst_n

l

L % audio_lrck
- speaker_control -
audio_right ————m| - L % audio_sck

L » agudio_sdin

audio left ————» - » audio_mclk




freqency divider:

2511;1:2=192kHz for LRCK.

Furthermore, because we need to convert 32bits to 1bit (parallel to serial), we also produce 32

According to the picture below, we can produce 25MHz for MCLK,

times LRCK (2222 » 32 = 2212 _¢ 95Hz).
128 4
MCLK (MHz)
tl?:')( 64x 96x 128x 192x 256x 384x 512x 768x 1024x  1152x
z
32 - : = g 8.1920 12.2880 - : 32.7680 36.8640
44 1 - - - . 11.2896 16.9344 225792 33.8680 45.1580 :
48 - - - - 12.2880 18.4320 24.5760 36.8640 49.1520 -
64 e - 8.1920 12.2880 - 5 32.7680 49.1520 - -
88.2 - . 11.2896 16.9344 225792 33.8680 . - - -
96 - : 12.2880 18.4320 24.5760 36.8640 g - - -
128 | 8.1920 12.2880 = . 32.7680 49.1520 - = = -
176.4 | 11.2896 16.9344 2 2 33.8680 . . . - - .
192 |12.2880 18.4320 (24.5760) 36.8640 - - . - - -
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logic diagram for counter:
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audio_mclk = clk_cnt[1]
audio_lrck = clk_cnt[8]
audio_sck = clk_cnt[3]




Conversion of data from parallel to serial:
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scan_control :
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I/O pin assignment:

seg[7] seg[6] seg[5] seg[4] seg[3] seg[2] seg[1] seg[0]
W7 W6 U8 V8 U5 V5 u7 V7
ssd_ctl[3] | ssd_ctl [2] | ssd_ctl [1] | ssd_ctl [0] clk rst PS2_CLK | PS2_DATA
W4 V4 U4 U2 W5 R2 C17 B17

audio_mclk | audio_lIrck | audio_sck | audio_sdin | LED[15] | LED[14] | LED[13] | LEDJ[12]

Al4 Al6 B15 B16 L1 P1 N3 P3

LED[11] | LED[10] | LED[9] | LED[8] | LED[7] | LED[6] | LED[5] | LED[4] | LED[3]

U3 W3 V3 V13 V14 Ul4 U15 W18 V19

LED[2] | LED[1] | LEDI[0] |vgaRed[0] | vgaRed[1] | vgaRed[2] | vgaRed[3] | vgaGreen|[0]

U19 E19 U16 G19 H19 J19 N19 J17

vgaGreen[1] | vgaGreen[2] | vgaGreen[3] | vgaBlue[0] | vgaBlue[1] | vgaBlue[2] | vgaBlue[3]

H17 G17 D17 N18 L18 K18 J18
hsync vsync
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