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MICROCONTROLLERS, MICROPROCESSORS,
AND DIGITAL SIGNAL PROCESSORS (DSPs)

B Microcontrollers:
¢ CPU, RAM, ROM, Serial/Parallel Interface, Timer, Interrupt Circuitry
+ Well Suited for Toasters as well Industrial Process Control
4 Speed is not Generally a Requirement!
4 Compact Instruction Sets
4 Example: 8051, 68HC11, PIC

B Microprocessors:
4 Single Chip CPU - Requires Additional External Circuitry
4 RISC: Reduced Instruction Set Computer
4 CISC: Complex Instruction Set Computer
¢ Example: Pentium-Series, PowerPC, MIPS

B Digital Signal Processors (DSPs):
¢ RAM, ROM, Serial/Parallel Interface, Interrupt Circuitry

#® CPU Optimized for Fast Repetitive Math for Real Time Processing
¢ Example: ADSP-21XX, ADSP-21K
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ADDRESS ARITHMETIC UNIT

TOL1DATAMEMORY  TO SEQUENCER
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OMAP
Texas Instruments
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POP (Package on Package)

OneDRAM
LPDDR/LPSDR package
OneDRAM

Memory substrate

OMAP35x
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OMAP Applications Processor
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Cco4X CPU
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co4X CPU
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C64X Unidades Funcionales

Functional Unit Fixed-Point Operations

Lounit (L1, .L2) 2 la0-bit arithmetic ar npare operations

bit logical cperations
Leftmost 1 or 0 counting for 32 bits
Mormalization count fo * and 40 bits
Byte shifts
Data packing/unpacking
5-bit constant generation
Cual 16-bit arithmetic operations
Cuad 8-bit arithmetic operations
Dual 16-bit minimum/maximum operations
CQuad B-bit minimum/maximum operations

it arithmetic operations
O-bit shifts and 32-bit bit-field operations

32-bit logical operations
EBranches
Constant generation
Register transfers to'from control register file (52 only)
Eyte shifts
Cata packing/unpacking
Dual 16-bit compare operations
CQuad 8-bit compare operations
Cual 16-bit shift operations
Dual 16-bit saturated arithmetic operations

Quad B-bit saturated arithmetic operations
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C64X Unidades Funcionales

Functional Unit Fixed-Point Operations
Mounit M1, M2) 32 = it multiply cperations
16 = 16-bit multiply operations
16 * 32-bit multiply operations

Cuad 8 = B-bit multiply cperations
Dual 16 = 16-bit multiply operations
Dual 16 = 16-bit multiply with add/subtract operations
Quad 8 = 8-bit multiply with add operation
Bit expansion
Bit interleaving/de-interleaving
\ariable shift operations
Rotation
Galois Field Multiply
Dounit (.01, .D2) 32-bit add. subtract, linear and circular address calculation
Loads and stores with 5-bit constant offset
Loads and stores with 15-bit constant offset (D2 only)
Load and store doublewords with 5-bit constant
Load anc store nonaligned words anc doublew
5-bit constant generation

32-bit logical operations
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Registro de Control

Acronym

Register Name

AMR,
CSR
GFPGFR
ICR

ER
IFR
IRP
ISR

Addressing mode register

Control status register

Galois field multiply control register
Interrupt clear register

nterrupt enable register

Interrupt lag register

Interrupt return pointer register
Interrupt set register

nterrupt service table pointer register
Monmaskable interrupt return pointer register
Program counter, E1 phase

Control Register File Extensions (C64x+ DSP)

Debug interrupt enable register

D3P core number register

Exception clear register

Exception flag register

GMPY A-side polynomial register
GMPY B-side polynomial register
Internal exception report register

nner loop count register

Interrupt task state register
MNMUException task state register
Restricted entry point address register
Reload inner loop count register
Saturation status register

Time-stamp counter (high 32) register
Time-stamp counter (low 32) register

Task state register
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AMR (Adressing mode Register)

Reserved Bk 1 BKD
R-0 RAW-0 RAW-0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| B7 MODE B6 MODE B5S MODE | B4 MODE A7 MODE | ABMODE | A5 MODE A4 MODE |
R/W-0 RIW-0 RW-0 RIW-0 RIW-0 RIW-0 RIW-0 R/W-0

LEGEMD: R = Readable by the MVC instruction; W = Writeable by the MVC instruction; -n = value after reset

Field Description

Feserved Feserved. The reserved bit location is always read as 0. A value written to this field has no effect.

BK1 Block size field 1. A 5-bit value used in calculating block sizes for circular addressing. Table 2-8 shows
block size calculations for all 32 possibilities.

Block size (in bytes) = 2" where N is the 5-bit value in BK1

Block size field 0. A 5-bit value used in calculating block sizes for circular addressing. Table 2-8 shows
block size calculations for all 32 possibilities.

Block size (in bytes) = 2" where N is the 5-bit value in BKD

B7 MODE | Address mode selection for register file BY
Linear modification (default at reset)
Circular addressing using the BKD field
Circular addressing using the BK1 field
Reserved

Digtal Processing Laboratory

Laboratorio de Procesamiento Digital




SSR(Saturation Status Register)
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Ejemplo producto punto
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Ejemplo producto punto




Ejemplo producto punto
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