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What is an FPGA? Logic Block Diagram and Synthesized Circuit Example D Flip Flops

-ield Programmable Gate Array
ntegrated Circuit

mplement logic circuits outside fab Shared Block-Level Controls
Jse hardware description language to
create a logic circuit

Applications: motor control, machine
vision, medical devices

Basic storage element
Needs a clock signal to synchronize

(Left) Logic Block Diagram for the Capable of feedback logic
Clock | attice iCEA0UP5k datasheet. Required for synchronous circuits

Enablewu_ Uses 4 input LUTs with carry logic Exalmpll.es of Sy”ChrO”%US CO'erU'tS:

: to optimize arithmetic logic such multipliers, counters, edge detectors
Logic Cell as adding.

D flip flops have 4 inputs for data
in, clock, clock enable, and
set/reset.

Can bypass D flip flop if
combinational Iogic output IS Figure 4.3: Basic operation of the positive edge-triggered D Flip Flop.
desired with use of mux.

Programmable
Logic Block (PLB)

Set/Reset
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D Flip Flop Operation and Timing

B Y = acfa] Gre -Beginning Logic Design by Martine
(Bottom) Yosys synthesized circuit Schlag (CSE 100 Textbook)

of a 2 input AND gate ran through
a D flip flop with synchronous
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ICEBreaker FPGA Development Board
FPGA: Lattice iCE40UP5k

Four-input Flip-flop with
Look-Up Table optional enable and reset.

(LUT) set or reset controls Can you find where the LUTs and
D flip flops are?
Can you trace the circuit below?

Look Up Tables Overview

Lookup tables contain the logic values
Table of inputs mapped to outputs for logic functions
Implemented as a 2*n input mux, inputs D flip flops use clocks to synchronize
are the selectors, values are preloaded [o]2{[e
by compiler - With the two, FPGAS can create both

Act as a truth tables combinational and synchronous logic
Can be cascaded with other LUTs to R circuits

create wider functions inv.b_o_SB_LUT4_O

D = Statically defined by configuration program

async_unsafe i led 1 _SB DFFSR_Q
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