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Understanding Embedded - DSP (Digital
Signal Processors)

Embedded - DSP (Digital Signal Processors) are specialized
microprocessors designed to perform complex
mathematical computations on digital signals in real-time.
Unlike general-purpose processors, DSPs are optimized for
high-speed numeric processing tasks, making them ideal
for applications that require efficient and precise
manipulation of digital data. These processors are
fundamental in converting and processing signals in
various forms, including audio, video, and communication
signals, ensuring that data is accurately interpreted and
utilized in embedded systems.

Applications of Embedded - DSP (Digital
Signal Processors)

The applications of Embedded - DSP (Digital Signal
Processors) are vast and diverse, reflecting their critical
role in modern technology. In telecommunications, DSPs
are essential for signal modulation and demodulation, error
detection and correction, and data compression. In the
consumer electronics sector, DSPs enhance audio and
video processing, providing high-quality sound and image
rendering in devices like smartphones, televisions, and
home theater systems. Automotive systems utilize DSPs
for advanced driver-assistance systems (ADAS),
infotainment, and engine management. Additionally,
industrial automation relies on DSPs for real-time control of
machinery and processes, while medical devices use them
for imaging and diagnostics, ensuring accurate and
efficient healthcare solutions.

Common Subcategories of Embedded - DSP
(Digital Signal Processors)

Embedded - DSP (Digital Signal Processors) can be
categorized into several common subcategories based on
their specific applications and performance characteristics.
General-purpose DSPs offer a versatile solution for a wide
range of signal processing tasks, providing balanced
performance and flexibility. High-performance DSPs are
designed for applications requiring significant
computational power and speed, such as real-time video
processing and advanced communication systems. Low-
power DSPs cater to battery-operated and portable
devices, ensuring energy-efficient operation without
compromising performance. Additionally, application-
specific DSPs are tailored for particular functions, such as
audio processing or motor control, offering optimized
performance for specific tasks.

Types of Embedded - DSP (Digital Signal
Processors)

There are various types of Embedded - DSP (Digital Signal
Processors), each suited to different needs and
applications. Fixed-point DSPs are designed for
applications where precision is critical but the range of
values is limited, such as audio processing. Floating-point
DSPs provide a broader range of values and greater
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Signals/Connections
HDS/HDS

HWR/HWR

PB12

Input

Input

Input or Output

Ignored Input Host Data Strobe—When the HI08 is programmed to interface with a single-
data-strobe host bus and the HI function is selected, this signal is the host data 
strobe (HDS) Schmitt-trigger input. The polarity of the data strobe is 
programmable but is configured as active-low (HDS) following reset.

Host Write Data—When the HI08 is programmed to interface with a double-
data-strobe host bus and the HI function is selected, this signal is the host write 
data strobe (HWR) Schmitt-trigger input. The polarity of the data strobe is 
programmable but is configured as active-low (HWR) following reset.

Port B 12—When the HI08 is configured as GPIO through the HI08 Port Control 
Register, this signal is individually programmed as an input or output through the 
HI08 Data Direction Register. 

HREQ/HREQ

HTRQ/HTRQ

PB14

Output

Output

Input or Output

Ignored Input Host Request—When the HI08 is programmed to interface with a single host 
request host bus and the HI function is selected, this signal is the host request 
(HREQ) output. The polarity of the host request is programmable but is 
configured as active-low (HREQ) following reset. The host request may be 
programmed as a driven or open-drain output.

Transmit Host Request—When the HI08 is programmed to interface with a 
double host request host bus and the HI function is selected, this signal is the 
transmit host request (HTRQ) output. The polarity of the host request is 
programmable but is configured as active-low (HTRQ) following reset. The host 
request may be programmed as a driven or open-drain output.

Port B 14—When the HI08 is configured as GPIO through the HI08 Port Control 
Register, this signal is individually programmed as an input or output through the 
DSP56303 Technical Data, Rev. 11
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Enhanced Synchronous Serial Interface 0 (ESSI0)

1.8  Enhanced Synchronous Serial Interface 0 (ESSI0)
Two synchronous serial interfaces (ESSI0 and ESSI1) provide a full-duplex serial port for serial communication 
with a variety of serial devices, including one or more industry-standard codecs, other DSPs, microprocessors, and 

peripherals that implement the serial peripheral interface (SPI). 

Table 1-12.     Enhanced Synchronous Serial Interface 0

Signal Name Type
State During 

Reset1,2 Signal Description

SC00

PC0

Input or Output

Input or Output

Ignored Input Serial Control 0—For asynchronous mode, this signal is used for the receive 
clock I/O (Schmitt-trigger input). For synchronous mode, this signal is used 
either for transmitter 1 output or for serial I/O flag 0. 

Port C 0—The default configuration following reset is GPIO input PC0. When 
configured as PC0, signal direction is controlled through the Port C Direction 
Register. The signal can be configured as ESSI signal SC00 through the Port C 
Control Register.

SC01

PC1

Input/Output

Input or Output

Ignored Input Serial Control 1—For asynchronous mode, this signal is the receiver frame 
sync I/O. For synchronous mode, this signal is used either for transmitter 2 
output or for serial I/O flag 1. 

Port C 1—The default configuration following reset is GPIO input PC1. When 
configured as PC1, signal direction is controlled through the Port C Direction 
Register. The signal can be configured as an ESSI signal SC01 through the Port 
C Control Register.

SC02

PC2

Input/Output

Input or Output

Ignored Input Serial Control Signal 2—The frame sync for both the transmitter and receiver 
in synchronous mode, and for the transmitter only in asynchronous mode. When 
configured as an output, this signal is the internally generated frame sync signal. 
When configured as an input, this signal receives an external frame sync signal 
for the transmitter (and the receiver in synchronous operation). 

Port C 2—The default configuration following reset is GPIO input PC2. When 
configured as PC2, signal direction is controlled through the Port C Direction 
Register. The signal can be configured as an ESSI signal SC02 through the Port 
C Control Register.

SCK0

PC3

Input/Output

Input or Output

Ignored Input Serial Clock—Provides the serial bit rate clock for the ESSI. The SCK0 is a 
clock input or output, used by both the transmitter and receiver in synchronous 
modes or by the transmitter in asynchronous modes. 

Although an external serial clock can be independent of and asynchronous to 
the DSP system clock, it must exceed the minimum clock cycle time of 6T (that 
is, the system clock frequency must be at least three times the external ESSI 
clock frequency). The ESSI needs at least three DSP phases inside each half of 
the serial clock.

Port C 3—The default configuration following reset is GPIO input PC3. When 
DSP56303 Technical Data, Rev. 11
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Signals/Connections

rals 
1.10  Serial Communication Interface (SCI)
The SCI provides a full duplex port for serial communication with other DSPs, microprocessors, or periphe
such as modems.

Table 1-14.     Serial Communication Interface

Signal Name Type
State During 

Reset1,2 Signal Description

RXD

PE0

Input

Input or Output

Ignored Input Serial Receive Data—Receives byte-oriented serial data and transfers it to the 
SCI Receive Shift Register. 

Port E 0—The default configuration following reset is GPIO input PE0. When 
configured as PE0, signal direction is controlled through the Port E Direction 
Register. The signal can be configured as an SCI signal RXD through the Port E 
Control Register.

TXD

PE1

Output

Input or Output

Ignored Input Serial Transmit Data—Transmits data from the SCI Transmit Data Register. 

Port E 1—The default configuration following reset is GPIO input PE1. When 
configured as PE1, signal direction is controlled through the Port E Direction 
Register. The signal can be configured as an SCI signal TXD through the Port E 
Control Register.

SCLK

PE2

Input/Output

Input or Output

Ignored Input Serial Clock—Provides the input or output clock used by the transmitter and/or 
the receiver. 

Port E 2—The default configuration following reset is GPIO input PE2. When 
configured as PE2, signal direction is controlled through the Port E Direction 
Register. The signal can be configured as an SCI signal SCLK through the Port 
E Control Register.

Notes: 1. In the Stop state, the signal maintains the last state as follows:
 • If the last state is input, the signal is an ignored input.
 • If the last state is output, the signal is tri-stated.
2. The Wait processing state does not affect the signal state.
3. All inputs are 5 V tolerant.
DSP56303 Technical Data, Rev. 11
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Specifications
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2.5.2 External Clock Operation
The DSP56303 system clock is derived from the on-chip oscillator or is externally supplied. To use the on-chip 
oscillator, connect a crystal and associated resistor/capacitor components to EXTAL and XTAL; examples a
shown in Figure 2-1. 

If an externally-supplied square wave voltage source is used, disable the internal oscillator circuit during bo
setting XTLD (PCTL Register bit 16 = 1�see the DSP56303 User’s Manual). The external square wave source 
connects to EXTAL; XTAL is not physically connected to the board or socket. Figure 2-2 shows the relationship 
between the EXTAL input and the internal clock and CLKOUT.

Internal clock and CLKOUT cycle time with 
PLL disabled

TC — 2  ×  ETC —

Instruction cycle time ICYC — TC —

Notes: 1. DF = Division Factor; Ef = External frequency; ETC = External clock cycle; MF = Multiplication Factor; 
PDF = Predivision Factor; TC = internal clock cycle

2. See the PLL and Clock Generation section in the DSP56300 Family Manual for a detailed discussion of the PLL.

Figure 2-1.    Crystal Oscillator Circuits

Figure 2-2.    External Clock Timing

Table 2-4.     Internal Clocks, CLKOUT  (Continued)

Characteristics Symbol
Expression1, 2

Min Typ Max

Suggested Component Values:
fOSC = 4 MHz
R = 680 kΩ ± 10%
C = 56 pF ± 20%

Calculations were done for a 4/20 MHz crystal 
with the following parameters: 
• CLof 30/20 pF, 
• C0 of 7/6 pF, 
• series resistance of 100/20 Ω, and
• drive level of 2 mW.

XTAL1C C

R 

Fundamental Frequency
Crystal Oscillator

XTALEXTAL

fOSC = 20 MHz
R = 680 kΩ ± 10%
C = 22 pF ± 20%

Note: Make sure that in 
the PCTL Register:
• XTLD (bit 16) = 0
• If fOSC > 200 kHz,

XTLR (bit 15) = 0

EXTAL

VILX

VIHXMidpoint

Note: The midpoint is
0.5 (VIHX + VILX).

ETH ETL

ETC

CLKOUT with
PLL disabled

CLKOUT with
PLL enabled

7

5

7

6b

5

3

4

2

6a
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Specifications
2.5.4 Reset, Stop, Mode Select, and Interrupt Timing

Table 2-7.     Reset, Stop, Mode Select, and Interrupt Timing6 

No. Characteristics Expression
100 MHz

Unit
Min Max

8 Delay from RESET assertion to all pins at reset value3 — — 26.0 ns

9 Required RESET duration4

• Power on, external clock generator, PLL disabled
• Power on, external clock generator, PLL enabled
• Power on, internal oscillator
• During STOP, XTAL disabled (PCTL Bit 16 = 0)
• During STOP, XTAL enabled (PCTL Bit 16 = 1)
• During normal operation

50 ×  ETC
1000 ×  ETC

75000 ×  ETC
75000 ×  ETC

2.5 ×  TC
2.5 ×  TC

500.0
10.0
0.75
0.75
25.0
25.0

—
—
—
—
—
—

ns
µs
ms
ms
ns
ns

10 Delay from asynchronous RESET deassertion to first external address 
output (internal reset deassertion)5

• Minimum
• Maximum

3.25 ×  TC + 2.0
20.25 ×  TC + 10

34.5
—

—
212.5

ns
ns

11 Synchronous reset set-up time from RESET deassertion to CLKOUT 
Transition 1
• Minimum
• Maximum

TC 5.9
—

—
10.0

ns
ns

12 Synchronous reset deasserted, delay time from the CLKOUT Transition 
1 to the first external address output
• Minimum
• Maximum

3.25 ×  TC + 1.0
20.25 ×  TC + 1.0

33.5
—

—
203.5

ns
ns

13 Mode select setup time 30.0 — ns
DSP56303 Technical Data, Rev. 11
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Specifications
Figure 2-12.    SRAM Read Access

Figure 2-13.    SRAM Write Access

A[0–17] 

RD

WR

D[0–23]

 AA[0–3]

105 106

113

104

116 117

100

TA

118

Data
In

119

Note: Address lines A[0–17] hold their state after a
read or write operation. AA[0–3] do not hold their
state after a read or write operation.

A[0–17]

WR

RD

Data
Out

D[0–23]

AA[0–3]

100

102101

107

114

108 109

103

TA

118 119

Note: Address lines A[0–17] hold their state after a
read or write operation. AA[0–3] do not hold their
state after a read or write operation.
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Specifications
172 RAS assertion to row address not valid tRAH 1.75 ×  TC Š 4.0 13.5 — ns

173 Column address valid to CAS assertion tASC 0.75 ×  TC Š 4.0 3.5 — ns

174 CAS assertion to column address not valid tCAH 5.25 ×  TC Š 4.0 48.5 — ns

175 RAS assertion to column address not valid tAR 7.75 ×  TC Š 4.0 73.5 — ns

176 Column address valid to RAS deassertion tRAL 6 ×  TC Š 4.0 56.0 — ns

177 WR deassertion to CAS assertion tRCS 3.0 ×  TC Š 4.0 26.0 — ns

178 CAS deassertion to WR4 assertion tRCH 1.75 ×  TC – 3.7 13.8 — ns

179 RAS deassertion to WR4 assertion tRRH 0.25 ×  TC Š 2.0 0.5 — ns

180 CAS assertion to WR deassertion tWCH 5 ×  TC Š 4.2 45.8 — ns

181 RAS assertion to WR deassertion tWCR 7.5 ×  TC Š 4.2 70.8 — ns

182 WR assertion pulse width tWP 11.5 ×  TC Š 4.5 110.5 — ns

183 WR assertion to RAS deassertion tRWL 11.75 × TC Š 4.3 113.2 — ns

184 WR assertion to CAS deassertion tCWL 10.25 × TC Š 4.3 98.2 — ns

185 Data valid to CAS assertion (write) tDS 5.75 ×  TC Š 4.0 53.5 — ns

186 CAS assertion to data not valid (write) tDH 5.25 ×  TC Š 4.0 48.5 — ns

187 RAS assertion to data not valid (write) tDHR 7.75 ×  TC Š 4.0 73.5 — ns

188 WR assertion to CAS assertion tWCS 6.5 ×  TC Š 4.3 60.7 — ns

189 CAS assertion to RAS assertion (refresh) tCSR 1.5 ×  TC Š 4.0 11.0 — ns

190 RAS deassertion to CAS assertion (refresh) tRPC 2.75 ×  TC Š 4.0 23.5 — ns

191 RD assertion to RAS deassertion tROH 11.5 ×  TC Š 4.0 111.0 — ns

192 RD assertion to data valid tGA 10 × TC Š 7.0 — 93.0 ns

193 RD deassertion to data not valid5 tGZ 0.0 — ns

194 WR assertion to data active 0.75 ×  TC – 1.5 6.0 — ns

195 WR deassertion to data high impedance  0.25 ×  TC — 2.5 ns

Notes: 1. The number of wait states for an out-of-page access is specified in the DRAM Control Register.
2. The refresh period is specified in the DRAM Control Register.
3. Use the expression to compute the maximum or minimum value listed (or both if the expression includes ±) .
4. Either tRCH or tRRH must be satisfied for read cycles.
5. RD deassertion always occurs after CAS deassertion; therefore, the restricted timing is tOFF and not tGZ. 

Table 2-11.     DRAM Out-of-Page and Refresh Timings, Eleven Wait States1,2  (Continued)

No. Characteristics Symbol Expression 3
100 MHz

Unit 
Min Max
DSP56303 Technical Data, Rev. 11
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Specifications
2.5.5.3   Synchronous Timings

Table 2-13.     External Bus Synchronous Timings1,2

No. Characteristics Expression 3,4,5
100 MHz

Unit 
Min Max

198 CLKOUT high to address, and AA valid6 0.25 × TC + 4.0 — 6.5 ns

199 CLKOUT high to address, and AA invalid6 0.25 ×  TC 2.5 — ns

200 TA valid to CLKOUT high (set-up time) 4.0 — ns

201 CLKOUT high to TA invalid (hold time) 0.0 — ns

202 CLKOUT high to data out active 0.25 ×  TC 2.5 — ns

203 CLKOUT high to data out valid 0.25 × TC + 4.0 — 6.5 ns

204 CLKOUT high to data out invalid 0.25 ×  TC 2.5 — ns

205 CLKOUT high to data out high impedance 0.25 ×  TC — 2.5 ns

206 Data in valid to CLKOUT high (set-up) 4.0 — ns

207 CLKOUT high to data in invalid (hold) 0.0 — ns

208 CLKOUT high to RD assertion maximum: 0.75 ×  TC + 2.5 6.7 10.0 ns

209 CLKOUT high to RD deassertion 0.0 4.0 ns

210 CLKOUT high to WR assertion2 maximum: 0.5 ×  TC + 4.3
for WS = 1 or WS � 4

for 2 � WS � 3

5.0

0.0

9.3

4.3

ns

ns

211 CLKOUT high to WR deassertion 0.0 3.8 ns

Notes: 1. Use external bus synchronous timings only for reference to the clock and not for relative timings.
2. Synchronous Bus Arbitration is not recommended. Use Asynchronous mode whenever possible.
3. WS is the number of wait states specified in the BCR.
4. If WS > 1, WR assertion refers to the next rising edge of CLKOUT.
5. Use the expression to compute the maximum or minimum value listed, as appropriate. For timing 210, the minimum is an 

absolute value.
6. T198 and T199 are valid for Address Trace mode if the ATE bit in the Operating Mode Register is set. when this mode is 

enabled, use the status of BR (See T212) to determine whether the access referenced by A[0–17] is internal or external.
DSP56303 Technical Data, Rev. 11
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Specifications
,

Figure 2-32.    Read Timing Diagram, Multiplexed Bus, Single Data Strobe

Figure 2-33.    Read Timing Diagram, Multiplexed Bus, Double Data Strobe
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AC Electrical Characteristics
Figure 2-36.    SCI Synchronous Mode Timing

Figure 2-37.    SCI Asynchronous Mode Timing

a) Internal Clock

Data Valid

 Data
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b) External Clock
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413
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414 415
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Specifications
2.5.9 Timer Timing

Table 2-19.     Timer Timing1

No. Characteristics Expression 2
100 MHz

Unit 
Min Max

480 TIO Low 2 ×  TC + 2.0 22.0 — ns

481 TIO High 2 ×  TC + 2.0 22.0 — ns

482 Timer set-up time from TIO (Input) assertion to 
CLKOUT rising edge

9.0 10.0 ns

483 Synchronous timer delay time from CLKOUT rising 
edge to the external memory access address out valid 
caused by first interrupt instruction execution

10.25 × TC + 1.0 103.5 — ns

484 CLKOUT rising edge to TIO (Output) assertion
• Minimum
• Maximum

0.5 ×  TC + 0.5
0.5 ×  TC + 19.8

5.5
—

—
24.8

ns
ns

485 CLKOUT rising edge to TIO (Output) deassertion
• Minimum
• Maximum

0.5 ×  TC + 0.5
0.5 ×  TC + 19.8

5.5
—

—
24.8

ns
ns

Notes: 1. VCC = 3.3 V ± 0.3 V; TJ = Š40°C to +100 °C, CL = 50 pF.
2. An expression is used to compute the number listed as the minimum or maximum value as appropriate.

Figure 2-40.    TIO Timer Event Input Restrictions

Figure 2-41.    Timer Interrupt Generation

Figure 2-42.    External Pulse Generation

TIO
481

480

CLKOUT

TIO (Input)

First Interrupt Instruction Execution

Address

482

483

CLKOUT

TIO (Output)

484 485
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TQFP Package Description
Figure 3-2.    DSP56303 Thin Quad Flat Pack (TQFP), Bottom View
DSP56303 Technical Data, Rev. 11
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MAP-BGA Package Description
Table 3-4.     DSP56303 MAP-BGA Signal Identification by Name 

Signal Name
Pin 
No.

Signal Name
Pin 
No.

Signal Name
Pin 
No.

A0 N14 BG P13 D7 A13

A1 M13 BR N11 D8 B12

A10 H13 CAS N8 D9 A12

A11 H14 CLKOUT M9 DE D3

A12 G14 D0 E14 EXTAL M8

A13 G12 D1 D12 GND D4

A14 F13 D10 B11 GND D5

A15 F14 D11 A11 GND D6

A16 E13 D12 C10 GND D7

A17 E12 D13 B10 GND D8

A2 M14 D14 A10 GND D9

A3 L13 D15 B9 GND D10

A4 L14 D16 A9 GND D11

A5 K13 D17 B8 GND E4

A6 K14 D18 C8 GND E5

A7 J13 D19 A8 GND E6

A8 J12 D2 D13 GND E7

A9 J14 D20 B7 GND E8

AA0 N13 D21 B6 GND E9

AA1 P12 D22 C6 GND E10

AA2 P7 D23 A6 GND E11

AA3 N7 D3 C13 GND F4

BB P11 D4 C14 GND F5

BCLK M10 D5 B13 GND F6

BCLK N10 D6 C12 GND F7
DSP56303 Technical Data, Rev. 11
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Design Considerations
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• To define a value approximately equal to a junction-to-board thermal resistance, the thermal resista
measured from the junction to the point at which the leads attach to the case. 

• If the temperature of the package case (TT) is determined by a thermocouple, thermal resistance is 
computed from the value obtained by the equation (TJ – TT)/PD. 

As noted earlier, the junction-to-case thermal resistances quoted in this data sheet are determined using th
definition. From a practical standpoint, that value is also suitable to determine the junction temperature from
thermocouple reading in forced convection environments. In natural convection, the use of the junction-to-c
thermal resistance to estimate junction temperature from a thermocouple reading on the case of the packa
yield an estimate of a junction temperature slightly higher than actual temperature. Hence, the new thermal
thermal characterization parameter or � JT, has been defined to be (TJ – TT)/PD. This value gives a better estimate o
the junction temperature in natural convection when the surface temperature of the package is used. Remem
surface temperature readings of packages are subject to significant errors caused by inadequate attachme
sensor to the surface and to errors caused by heat loss to the sensor. The recommended technique is to a
gauge thermocouple wire and bead to the top center of the package with thermally conductive epoxy.

4.2  Electrical Design Considerations

Use the following list of recommendations to ensure correct DSP operation.

• Provide a low-impedance path from the board power supply to each VCC pin on the DSP and from the 
board ground to each GND pin. 

• Use at least six 0.01–0.1 µF bypass capacitors positioned as close as possible to the four sides of the
package to connect the VCC power source to GND. 

• Ensure that capacitor leads and associated printed circuit traces that connect to the chip VCC and GND pins 
are less than 0.5 inch per capacitor lead. 

• Use at least a four-layer PCB with two inner layers for VCC and GND.

• Because the DSP output signals have fast rise and fall times, PCB trace lengths should be minimal
recommendation particularly applies to the address and data buses as well as the IRQA, IRQB, IRQC, IRQD, 
TA, and BG pins. Maximum PCB trace lengths on the order of 6 inches are recommended. 

CAUTION

This device contains protective circuitry to
guard against damage due to high static
voltage or electrical fields. However, normal
precautions are advised to avoid application
of any voltages higher than maximum rated
voltages to this high-impedance circuit.
Reliability of operation is enhanced if unused
inputs are tied to an appropriate logic voltage
level (for example, either GND or V CC).
DSP56303 Technical Data, Rev. 11
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Power Consumption Benchmark
move p:(r1)+,x0
move x0,x:(r0)+

XLOAD_LOOP
;
; Load the Y-data
;

move #INT_YDAT,r0
move #YDAT_START,r1
do #(YDAT_END-YDAT_START),YLOAD_LOOP
move p:(r1)+,x0
move x0,y:(r0)+

YLOAD_LOOP
;

jmp INT_PROG

PROG_START
move #$0,r0
move #$0,r4
move #$3f,m0
move #$3f,m4

;
clr a
clr b
move #$0,x0
move #$0,x1
move #$0,y0
move #$0,y1
bset #4,omr ; ebd

;
sbr dor #60,_end

mac x0,y0,ax:(r0)+,x1 y:(r4)+,y1
mac x1,y1,ax:(r0)+,x0 y:(r4)+,y0
add a,b
mac x0,y0,ax:(r0)+,x1
mac x1,y1,a          y:(r4)+,y0
move b1,x:$ff

_end
bra sbr
nop 
nop
nop
nop

PROG_END
nop
nop

XDAT_START
; org x:0

dc $262EB9
dc $86F2FE
dc $E56A5F
dc $616CAC
dc $8FFD75
dc $9210A
dc $A06D7B
dc $CEA798
dc $8DFBF1
dc $A063D6
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Power Consumption Benchmark
;       Interrupt Priority Register Peripheral (IPRP)

M_HPL EQU $3              ; Host Interrupt Priority Level Mask
M_HPL0 EQU 0               ; Host Interrupt Priority Level (low)
M_HPL1 EQU 1               ; Host Interrupt Priority Level (high)
M_S0L EQU $C              ; SSI0 Interrupt Priority Level Mask
M_S0L0 EQU 2               ; SSI0 Interrupt Priority Level (low)
M_S0L1 EQU 3               ; SSI0 Interrupt Priority Level (high)
M_S1L EQU $30             ; SSI1 Interrupt Priority Level Mask
M_S1L0 EQU 4               ; SSI1 Interrupt Priority Level (low)
M_S1L1 EQU 5               ; SSI1 Interrupt Priority Level (high)
M_SCL EQU $C0             ; SCI  Interrupt Priority Level  Mask       
M_SCL0 EQU 6               ; SCI  Interrupt Priority Level  (low)
M_SCL1 EQU 7               ; SCI  Interrupt Priority Level  (high)
M_T0L EQU $300            ; TIMER Interrupt Priority Level Mask
M_T0L0 EQU 8               ; TIMER Interrupt Priority Level (low)
M_T0L1 EQU 9               ; TIMER Interrupt Priority Level (high)

;------------------------------------------------------------------------
;
;       EQUATES for TIMER 
;
;------------------------------------------------------------------------

;       Register Addresses Of TIMER0

M_TCSR0 EQU $FFFF8F         ; Timer 0 Control/Status Register            
M_TLR0 EQU  $FFFF8E ; TIMER0 Load Reg   
M_TCPR0 EQU $FFFF8D         ; TIMER0 Compare Register
M_TCR0 EQU  $FFFF8C  ; TIMER0 Count Register

;       Register Addresses Of TIMER1

M_TCSR1 EQU $FFFF8B ; TIMER1 Control/Status Register            
M_TLR1 EQU  $FFFF8A ; TIMER1 Load Reg   
M_TCPR1 EQU $FFFF89         ; TIMER1 Compare Register
M_TCR1 EQU  $FFFF88 ; TIMER1 Count Register

;       Register Addresses Of TIMER2

M_TCSR2 EQU $FFFF87        ; TIMER2 Control/Status Register            
M_TLR2 EQU  $FFFF86 ; TIMER2 Load Reg   
M_TCPR2 EQU $FFFF85 ; TIMER2 Compare Register
M_TCR2 EQU  $FFFF84 ; TIMER2 Count Register
M_TPLR EQU  $FFFF83 ; TIMER Prescaler Load Register
M_TPCR EQU  $FFFF82 ; TIMER Prescalar Count Register

;       Timer Control/Status Register Bit Flags                                        

M_TE EQU 0 ; Timer Enable 
M_TOIE EQU 1 ; Timer Overflow Interrupt Enable
M_TCIE EQU 2 ; Timer Compare Interrupt Enable
M_TC EQU $F0 ; Timer Control Mask (TC0-TC3)
M_INV EQU 8 ; Inverter Bit
M_TRM EQU 9 ; Timer Restart Mode 
M_DIR EQU 11 ; Direction Bit
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M_DI EQU 12 ; Data Input
M_DO EQU 13 ; Data Output
M_PCE EQU  15 ; Prescaled Clock Enable
M_TOF EQU 20 ; Timer Overflow Flag

M_TCF EQU 21 ; Timer Compare Flag 

;       Timer Prescaler Register Bit Flags                                        

M_PS EQU  $600000  ; Prescaler Source Mask
M_PS0 EQU  21
M_PS1 EQU  22

; Timer Control Bits
M_TC0 EQU 4 ; Timer Control 0
M_TC1 EQU 5 ; Timer Control 1
M_TC2 EQU 6 ; Timer Control 2
M_TC3 EQU 7 ; Timer Control 3

;------------------------------------------------------------------------
;
;       EQUATES for Direct Memory Access (DMA)                                 
;
;------------------------------------------------------------------------

;       Register Addresses Of DMA
M_DSTR EQU FFFFF4 ; DMA Status Register
M_DOR0 EQU $FFFFF3 ; DMA Offset Register 0
M_DOR1 EQU $FFFFF2 ; DMA Offset Register 1
M_DOR2 EQU $FFFFF1  ; DMA Offset Register 2
M_DOR3 EQU $FFFFF0 ; DMA Offset Register 3

;       Register Addresses Of DMA0

M_DSR0 EQU $FFFFEF  ; DMA0 Source Address Register
M_DDR0 EQU $FFFFEE ; DMA0 Destination Address Register 
M_DCO0 EQU $FFFFED ; DMA0 Counter
M_DCR0 EQU $FFFFEC ; DMA0 Control Register 

;       Register Addresses Of DMA1

M_DSR1 EQU $FFFFEB ; DMA1 Source Address Register
M_DDR1 EQU $FFFFEA ; DMA1 Destination Address Register 
M_DCO1 EQU $FFFFE9 ; DMA1 Counter
M_DCR1 EQU $FFFFE8 ; DMA1 Control Register

;       Register Addresses Of DMA2

M_DSR2 EQU $FFFFE7 ; DMA2 Source Address Register
M_DDR2 EQU $FFFFE6 ; DMA2 Destination Address Register 
M_DCO2 EQU $FFFFE5  ; DMA2 Counter
M_DCR2 EQU $FFFFE4 ; DMA2 Control Register
 
;       Register Addresses Of DMA4

M_DSR3 EQU $FFFFE3  ; DMA3 Source Address Register
M_DDR3 EQU $FFFFE2 ; DMA3 Destination Address Register 
M_DCO3 EQU $FFFFE1  ; DMA3 Counter
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Power Consumption Benchmark
;       Register Addresses Of DMA4

M_DSR4 EQU $FFFFDF ; DMA4 Source Address Register
M_DDR4 EQU $FFFFDE ; DMA4 Destination Address Register 
M_DCO4 EQU $FFFFDD ; DMA4 Counter
M_DCR4 EQU $FFFFDC ; DMA4 Control Register 

;       Register Addresses Of DMA5

M_DSR5 EQU $FFFFDB ; DMA5 Source Address Register
M_DDR5 EQU $FFFFDA ; DMA5 Destination Address Register 
M_DCO5 EQU $FFFFD9 ; DMA5 Counter
M_DCR5 EQU $FFFFD8 ; DMA5 Control Register

; DMA Control Register

M_DSS EQU $3 ; DMA Source Space Mask (DSS0-Dss1)
M_DSS0 EQU 0 ; DMA Source Memory space 0
M_DSS1 EQU 1 ; DMA Source Memory space 1
M_DDS EQU $C ; DMA Destination Space Mask (DDS-DDS1)
M_DDS0 EQU 2 ; DMA Destination Memory Space 0
M_DDS1 EQU 3 ; DMA Destination Memory Space 1
M_DAM EQU $3f0 ; DMA Address Mode Mask (DAM5-DAM0)
M_DAM0  EQU 4 ; DMA Address Mode 0
M_DAM1  EQU 5 ; DMA Address Mode 1
M_DAM2  EQU 6 ; DMA Address Mode 2
M_DAM3  EQU 7 ; DMA Address Mode 3
M_DAM4  EQU 8 ; DMA Address Mode 4
M_DAM5  EQU 9 ; DMA Address Mode 5
M_D3D EQU 10 ; DMA Three Dimensional Mode
M_DRS EQU $F800 ; DMA Request Source Mask (DRS0-DRS4)
M_DCON EQU 16 ; DMA Continuous Mode
M_DPR EQU $60000 ; DMA Channel Priority
M_DPR0 EQU 17 ; DMA Channel Priority Level (low)
M_DPR1 EQU 18 ; DMA Channel Priority Level (high)
M_DTM EQU $380000 ; DMA Transfer Mode Mask (DTM2-DTM0)
M_DTM0 EQU 19 ; DMA Transfer Mode 0
M_DTM1 EQU 20 ; DMA Transfer Mode 1
M_DTM2 EQU 21 ; DMA Transfer Mode 2
M_DIE EQU 22 ; DMA Interrupt Enable bit
M_DE EQU 23 ; DMA Channel Enable bit 

;       DMA Status Register

M_DTD EQU $3F ; Channel Transfer Done Status MASK (DTD0-DTD5)
M_DTD0 EQU 0 ; DMA Channel Transfer Done Status 0
M_DTD1 EQU 1 ; DMA Channel Transfer Done Status 1
M_DTD2 EQU 2 ; DMA Channel Transfer Done Status 2
M_DTD3 EQU 3 ; DMA Channel Transfer Done Status 3
M_DTD4 EQU 4 ; DMA Channel Transfer Done Status 4
M_DTD5 EQU 5 ; DMA Channel Transfer Done Status 5
M_DACT EQU  8 ; DMA Active State
M_DCH EQU  $E00 ; DMA Active Channel Mask (DCH0-DCH2)
M_DCH0 EQU  9 ; DMA Active Channel 0
M_DCH1 EQU  10 ; DMA Active Channel 1
M_DCH2 EQU  11 ; DMA Active Channel 2

;------------------------------------------------------------------------
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