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Partial Solution to HW 9

Assignment: Chapter 8 (“Fundamental” problems 1 through 5, p. 349.)

8F4 (Memory Module Design) Design a 32K × 16 SRAM array from 8K × 8 SRAM
chips beginning at memory location $2000. Your design should include a detailed
memory diagram. Do not perform the timing analysis.

Answer: Refer to Figure 8.12, p. 314 of the text. You are using 8K × 8 modules
to create a 32K × 16 modules rather than 1K × 8 modules to create an 8K ×
16 module. Accordingly, your answer will differ from the figure in the following
particulars:

1. You will still have 2 chips for each memory location (one for the low byte and
one for the high byte of the 16 bit memory location) but you will need only 4
(32/8) pairs of chips rather than 8 (8/1).

2. You will connect ADDR[12:0] rather than just ADDR[9:0] to each chip. 1K cor-
responds to 210 address locations which requires the 10 address lines ADDR[9:0].
8K corresponds to 23 × 210 memory locations so each chip requires 13 address
lines (ADDR[12:0]).

3. The decoder will now have to select one of the four chip pairs based on the
next two address lines, namely ADDR[14:13]. Accordingly it will be a 2 to 4
decoder rather than a 3 to 8 decoder.

4. There are multiple options for the decoder chip enables. One option that would
work would be to connect the ECLK to G1, A15 to G2B, and NOR(A13,A14)
to G2A. Alternatively, we could tie G2A to ground and AND OR(A13,A14)
with ECLK to obtain G1. etc.

5. As discussed in the answer to problem 5F3 given above, if you were designing
a memory module for a 68HC12 from the B family rather than the A4, both
your address and data lines would be shared with Ports A and B as opposed
to the the data lines sharing pins with Ports C and D.

6. In the figure title, your ending address will be 0x9FFF rather than 0x3FFF
since your module contains 32K rather than 8K addresses. (32×210 = 32768 =
$8000 so the ending address is 0x2000 + 0x8000 - 1)


