CMPE 413/ CMSC 711

Project Specification: 16 bit 25 complement Adder and 8 bit 2 complement
multiplier .

Assigned: Fri, No 3rd
Due: Tue, Dec. 19th

Description:
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Your assignment is to design, implement and simulate eo2plement 16-bit combinational
ADDER and 8-bit combinational MULPLIER circuit. The ADDER will be able to add or sub-
tract using a carry-in control bit. A block diagram as well as the pin-out of the circuitia sho
above.YOU MUST USETHIS PADFRAME DEFINITION sowe cantestthe partsafterthey are
fabricated. I provide the padframe on my web page.
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The Decoder tads 2 inputs and produces the outpueigiin the truth table belo

Table 1: Control Table

—+

Con2/ . L

Conl Function Description

00 Select MULT Setting Con2 to 0 selects MULPLIER output for

result lus.

01 Latch A operand to adder PutA operandn I[15]-1[0], toggleConlfrom 1to
(NOTE: YouMUST useangy- | 0 (negative edge-triggered FF), put B operand on
ative edge-triggered FF). I[15]-1[0].

10 Subtraction Setting Con2 tol selects ADDER output for resu

bus (see diagram beld.

11 Addition Setting Con2 tol selects ADDER output for resu

—+

bus.

NOTE: You MUST use a rgative edge-triggered FF to latch the A operand.
NOTE: The 2-to-1 select MUX must OR the one hot wires for subtraction and addition:

Report Requirements:

conl

con2

(00) Not used (Multiply)

(01) Drives clk input to the 16 Ia»tches

Decoder (10) Drives input to 15 XORajei
Carry-in plus and ORae

(11) Drives OR ate.

Select
2-1 Mux input OR

1) Describe the project and prde the specifications asvgn abee. Comment on yourxeeri-
ence with doing this project (good and bad).

2) Draw block level diagrams of each component of your design, adalétiplier, latch, mux,
etc.Draw afloor plan(block level diagramwith datapaths)shaving how eachcomponents con-
nected to the other ones.
3) Write VHDL code and simulate it for the indlual components and for the entire design.
4) Generate a schematic diagram from the VHDL code.
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3) Do the layout. ¥rify the layout aginst the schematic usiny 8. You must preide output
from LVS indicatingthatthe matchwassuccessfulsimilar to therequirementsf lab 5. Print por-
tions of your layout (the most important parts) and briefly describe them.

4) Simulate the indidual components, e.g., MOIPLIER, ADDER, etc, of the layout using
Spectrdextracreditif you've simulatedheVHDL, generatedchemati@andverifiedusingLVSs).
Turnin CLEARLY labeledplotsshaving functionaloperationunderseveraldifferentvaluesof A
andB. Youwill probablynotbeableto simulatethe entiredesignwith the padframe.Extracredit
will be given for simulations of the entire design withOUT the pad frame. Please T@ikD-
late the pad frame in Spectrawwill not be alleved to fibricate unless you simulate the
ENTIRE designateitherthe VHDL or Spectrdevel. Notethatif youdoit attheVHDL level, you
MUST also shw that the layout conforms to the VHDL spec using schematic ¥8d L

THIS DESCRIPTION and the set of requirements are subject to change. Please monitor the web
page for updates.
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The 0.5um I/O pad layout is shio belaw:
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There are four places to connect wires. At leastdannections MUST be made oregy I/O
pad.

In order to configure the I/O pad as an INPUT pad (get signals from the outsldeénto the
corelogic), youMUST tie ‘enable’to GND. In thiscaseconnecto ‘IN’ and‘IN_BAR’ to obtain
the input signal and its complement, respetyi

In order to configure as an OUTPUT pad, tie ‘enable’ to VDD ang ddUT’ with your signal.
X100TRI_001 (Ti-State I/O Rd)
input:

IN = PAD

IN_BAR =!PAD

output:
PAD = ((ENABL & OUT) | ({ENABL & highz))
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Thefollowing schematigs for a2.0uml/O pad(notthe 0.5umpadshonvn above) but the configu-
ration is the same.
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