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Problem

The students in the digital logic course lack a physical
design of an 1281 CPU they can use to apply their
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Medium: Breadboard, PCB, and Software

Design Requirements
Context gh Req

e Must be explainable fo sophomores in Cprk 2810.

Intended Audience: CprE 2810 and 4810 Students e CPU data path and control path must be visualized through

Uses: an educational teaching tool LEDs.

e Adjustable CPU clock to enable stepping through individual
Instructions and operating at different clock frequencies.

Operating Environment: |ab and lecture

Design Approach e CPU must be capable of playing the original i281 PONG video
game and other example programs from FPGA and Web
Breadboard :
a N Simulator.
Logical - = tonsion of e (PU design must be as close as possible to the original design.
Diagrams to Debugging an ;
Bre%dboa:d —> Iml?;)rlier‘r?:rizftidon Stat?iﬁza%iond 'Zggsciz;u > e |t must look cool.
Schematics
| 4
PCB
g N
> Veﬁggz’dlt]) ?]tign d —p Revision A — Revision B —
Extensions (First Order) (Second Order) =
S )
Testing

e Individual Module Testing

e Self-Check Program for Several Opcodes

e Reassurances Testing

e Power Analysis

e (lock Frequency Limit Tests

e Verification Testing

e Full System Integration Testing

e (Comparing Simulator Results to Hardware Results Technical Details

Specifications

ALU

e Clock Speed: THz up to 2MHz (up to 2.5MHz overclock) Performs the basic arithmetic between two operands via
e Power Requirements: 0.8A @ 5VDC (Input 5-12VDC) Register File and/or immediate values.
e Memory: uses EEPROM for ROM and Control Table Register File
e BIOS 128 Words Handles intermediate volatile memory to store results from the
e Code Memary: 32 Kw ALU, Data Memory, or instruction immediate values.
e Data Memory: 32 KB Program Counter
e Compact Flash Memory “Hard Disk”: 32 MB Indicates the location of instruction line in Code Memaory.

Data Memory
Manages runtime and long-term memory storage between
registers and compact flash. Handles peripherals

D0S/281 V1.4

Code Memory
Contains of the instruction set for the 1I281e CPU during
operation. The BIOS is kept in ROM chips, well the RAM Is used
to load in the user program.

Control Table
Converts the instruction set into control signals and
distributions them to the rest of the 1281e CPU.

Mainboard
Connects all of the modules together. Allows for modules to be
swapped and replaced with external versions.

MUXs
Outputs one of two input busses depending on the
corresponding input control signal.

KERNEL VERSION 1.4

CONFIGURATION:
TTY: DMEM UART
BLK: DMEM COMPACT FLASH

AUX: N/A
PRT: MEGA-IO PARALLEL INTERFACE

IMAGE GENERATED ON 26/04/24, 14:12:14

EXernal Functionally

e External Terminal Support
o DQOS 281
o Selection and Uploading Programs
e Expansion Bus
o Printer, Sound, PS2 Keyboard, PS2 Mouse, etc.

Front Panel
How the user interacts with the i281e CPU when running. Home
to the inputs switches, clock controls, reset line, and debugging
switches.
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