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In order for the DreamKatz videogame console to gensrate scund, we need to translate the digsital
sound data stored 1n the EPROM (eraszble programmable ROM) into an analog sipnal so that it can be
output to a speaker. To accomplish thas, we will use a DAC (digatal to analog comverter), which can be
thought of as the DreamFatz’s sound chip.

The AD186E we are using 15 a 2-channel 16-bit DAC (we are only using one channel, though).
Internally, the DAC has a 16-bat shuft register, which shifts 1n a new bit from the DL line on each poztive
edge of the clockk. On a negatrve edge of the LL line, the DAC takes the current 16-bit velue 1n the shaft
register as the new value to cutput. The DAC only changes its output velue at each negative edge of LL.
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Motice that the negative edee of LL comes after the last it has been shafted 10 but before the next
positive edze of the clock. This 15 a VERY IMPORTANT detail that vou should be aware of when you
design the DAC module.

EPROM Owverview

We will use the EPROM to store sound data for sound effects. The EPROM uses 15-bat addresses,
which reference G-bit words. The only interfaces wath the EPROM are the address hines (159 bits) and the
data lines (8 bits). To read a word, zll that 15 necessary 1s to dove the address hines with an address, and the
word at that address will be ocutput to the data hines (after a small delay, of course).

EPROM Data Format

The sound samples stored 10 the EPROM are 16-hat (two's complement) sampled at 10khe. Since
the EPROM 15 512K, this grves us a total of 16 seconds of sound. To orgamze the sounds, the EPROM 15
partboned 1oto & segments each holding 2 seconds of sound; the upper {most sigmificant) three buts are
used to refer to each parbbion. Thesze 8 parbtions are used to store six sound effects. The farst four



partbons each hold one sound. The fifth and sixth partisbions hold a double-long (4 seconds) sound, as do

the seventh and eighth parhtions.
EPROM
00 sound 1
201 sound 2
010 sound 3
16-bit sample
011 sound 4
100 .0 lower byte
spund
& | higher byte
110
sound
i1

Since each sound sample 1s 16-bit, we need two words of the EPROM to hold each sample. The
samples 1n the EPROM are all aligned in Little endian format. Each sample resides 1n two consecutive
addresses, where the lower byte 15 contained at an address with L5B = 0, and the ngher byte 1s contained at
an address with L5B = 1. Thus, you can refer to a sample by the upper 18 bits of the address and just
togele the L5B to get the lower and lngher bytes.

Prelab Preparations

This checkpomnt requires these hardware components:
AMZ7C4001 EFROM
ADE6E DAC
[ML352 amplhifier
the two discrete packages
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There = ALOT of wire wrapping to do. All of the components hsted above need to be wire
wrepped. It will probably be helpful to place wrap-IDs on the pin array for each chup, whach can be found
at U-\cs1 50 \projectdocs'wrapid doc. Also, 1t 15 2 good 1dea to place components close to other components

that they will be connected to (1e. place the EPROM close to the Xihinx 4010X1 clup).

EPROM Pin Connections
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Al12 14 29
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A1l 11 22
Al 12 21
Q013 20
Q114 19
Q2 15 18
Veg [ 16 17

DAC and LM4862 Amplifier Pin Connections
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