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Signals/Connections
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HTRQ/HTRQ
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Input

Input

Input or Output

Output

Output

Input or Output

Ignored Input

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 HIO8 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.

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
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Enhanced Synchronous Serial Interface 0 (ESSIO)

1.8 Enhanced Synchronous Serial Interface 0 (ESSIO)

Two synchronous serial interfaces (ESSIO 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

State During . -
Resetl:? Signal Description

Signal Name Type
SCO00 Input or Output Ignored Input Serial Control 0—For asynchronous mode, this signal is used for the receive
clock 1/0 (Schmitt-trigger input). For synchronous mode, this signal is used
either for transmitter 1 output or for serial I/O flag 0.

PCO Input or Output Port C 0—The default configuration following reset is GPIO input PCO. When
configured as PCO, 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.

SCo1 Input/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.

PC1 Input or Output 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 SCO1 through the Port
C Control Register.

SC02 Input/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).

PC2 Input or Output Port C 2—The default configuration following reset is GP1O 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.

SCKO Input/Output Ignored Input Serial Clock—Provides the serial bit rate clock for the ESSI. The SCKO 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.

PC3 Input or Output Port C 3—The default configuration following reset is GPIO input PC3. When
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als/Connections

1.10 Serial Communication Interface (SCI)

The SCI provides a full duplex port for serial communication with other DSPs, microprocessors, or peripherals
such as modems.

Table 1-14. Serial Communication Interface

. State During . -
Signal Name Type Signal Description
g yp Resetl? g9 p

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

PEO Input or Output Port E 0—The default configuration following reset is GPIO input PEO. When
configured as PEO, 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 Output Ignored Input Serial Transmit Data—Transmits data from the SCI Transmit Data Register.

PE1 Input or Output 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 Input/Output Ignored Input Serial Clock—Provides the input or output clock used by the transmitter and/or
the receiver.

PE2 Input or Output 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. Inthe 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. Allinputs are 5V tolerant.
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ifications

Table 2-4. Internal Clocks, CLKOUT (Continued)
Expression® 2
Characteristics Symbol
Min Typ Max
Internal clock and CLKOUT cycle time with Tc — 2 x ETg —
PLL disabled
Instruction cycle time lcve — Tc —

DF = Division Factor; Ef = External frequency; ET = External clock cycle; MF = Multiplication Factor;
PDF = Predivision Factor; T = internal clock cycle
2. See the PLL and Clock Generation section in the DSP56300 Family Manual for a detailed discussion of the PLL.

Notes: 1.

2.5.2 External Clock Operation

The DSP56303 system clock is derived from the on-chip oscibbatgrexternally supplied. To use the on-chip
oscillator, connect a crystal and associated resistor/capacitor components to EXTAL and XTAL; examples are
shown inFigure 2-1

+——

- C

the PCTL Register:
e XTLD (bit16) =0
o |If fOSC > 200 kHZ,

EXTAL XTAL Suggested Component Values:
R fOSC =4 MHz fOSC =20 MHz
—WA—2 Note: Make sure thatin R =680 kQ+10% R =680 kQ+10%

C =56 pF £20% C =22 pF +20%

Calculations were done for a 4/20 MHz crystal

C f XTALT I XTLR (bit 15) = 0 with the following parameters:
= = e Cof 30/20 pF,
Fundamental Frequency e Cyof 7/6 pF,
Crystal Oscillator » gseries resistance of 100/20 Q, and

e drive level of 2 mW.

Figure 2-1. Crystal Oscillator Circuits

If an externally-supplied square wave voltage source is used, disable the internal oscillator circuit during bootup by
setting XTLD (PCTL Register bit 16 = 1 see thBSP56303 User’s Manual). The external square wave source
connects t&XTAL; XTAL is not physically connected to the board or sodkiglire 2-2 shows the relationship

between th&XTAL input and the internal clock amKOUT.

Midpoint V
EXTAL - — _dpont )/ Ve
ViLx Note: The midpoint is
0.5 (Vipx + ViLx)-

CLKOUT with :

PLL disabled

; (7) -

CLKOUT with \J

PLL enabled

- =) @
Figure 2-2. External Clock Timing
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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

100 MHz
No. Characteristics Expression Unit
Min Max
8  Delay from RESET assertion to all pins at reset value® — — 26.0 ns
9  Required RESET duration*
e Power on, external clock generator, PLL disabled 50 x ET¢ 500.0 — ns
* Power on, external clock generator, PLL enabled 1000 x ETg 10.0 — us
e Power on, internal oscillator 75000 x ETg 0.75 — ms
e During STOP, XTAL disabled (PCTL Bit 16 = 0) 75000 x ETg 0.75 — ms
e During STOP, XTAL enabled (PCTL Bit 16 = 1) 25x T¢g 25.0 — ns
e During normal operation 25x Tg 25.0 — ns
10 Delay from asynchronous RESET deassertion to first external address
output (internal reset deassertion)®
e Minimum 325x Tg +2.0 34.5 — ns
e Maximum 20.25x Tg + 10 — 212.5 ns
11 Synchronous reset set-up time from RESET deassertion to CLKOUT
Transition 1
e Minimum Te 5.9 — ns
e Maximum — 10.0 ns
12 Synchronous reset deasserted, delay time from the CLKOUT Transition
1 to the first external address output
e Minimum 325x T+ 1.0 33.5 — ns
e Maximum 20.25x Tg+1.0 — 203.5 ns
13 Mode select setup time 30.0 — ns
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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.

Figure 2-12. SRAM Read Access
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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.

Figure 2-13. SRAM Write Access
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Specifications

Table 2-11. DRAM Out-of-Page and Refresh Timings, Eleven Wait States’? (Continued)
100 MHz
No. Characteristics Symbol Expression 3 Unit
Min Max
172 | RAS assertion to row address not valid tRAH 1.75 x T $4.0 135 — ns
173 | Column address valid to CAS assertion tasc 0.75 x T $4.0 35 — ns
174 | CAS assertion to column address not valid tcaH 5.25 x T $4.0 48.5 — ns
175 | RAS assertion to column address not valid taAR 7.75 x T $4.0 735 — ns
176 | Column address valid to RAS deassertion tRaL 6x Tc$S4.0 56.0 — ns
177 | WR deassertion to CAS assertion tres 3.0x Tc$4.0 26.0 — ns
178 | CAS deassertion to WR* assertion treH 1.75x Tc -3.7 13.8 — ns
179 | RAS deassertion to WR* assertion trrH 0.25 x T S2.0 0.5 — ns
180 | CAS assertion to WR deassertion twen 5x Tc34.2 45.8 — ns
181 | RAS assertion to WR deassertion twer 75x Tc$4.2 70.8 — ns
182 | WR assertion pulse width twp 115x T $45 110.5 — ns
183 | WR assertion to RAS deassertion tRwL 11.75 x T $4.3 113.2 — ns
184 | WR assertion to CAS deassertion tewL 10.25 x Tc $4.3 98.2 — ns
185 | Data valid to CAS assertion (write) tos 5.75x Tc $4.0 535 — ns
186 | CAS assertion to data not valid (write) toH 5.25 x T $4.0 48.5 — ns
187 | RAS assertion to data not valid (write) tDHR 7.75 x T $4.0 735 — ns
188 | WR assertion to CAS assertion twes 6.5x To54.3 60.7 — ns
189 | CAS assertion to RAS assertion (refresh) tcsr 1.5x Tc$4.0 11.0 — ns
190 | RAS deassertion to CAS assertion (refresh) trpC 2.75 x Tc $4.0 235 — ns
191 |RD assertion to RAS deassertion tron 115 x T $4.0 111.0 — ns
192 | RD assertion to data valid tea 10 x Tc $7.0 — 93.0 ns
193 | RD deassertion to data not valid® tcz 0.0 — ns
194 | WR assertion to data active 0.75x Tc—-1.5 6.0 — ns
195 | WR deassertion to data high impedance 0.25%x T¢ — 25 ns
Notes: 1. The number of wait states for an out-of-page access is specified in the DRAM Control Register.

arwd

The refresh period is specified in the DRAM Control Register.

Use the expression to compute the maximum or minimum value listed (or both if the expression includes %).
Either tgcy or trry Must be satisfied for read cycles.

RD deassertion always occurs after CAS deassertion; therefore, the restricted timing is torr and not tg.

DSP56303 Technical Data, Rev. 11
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Specifications

2.5.5.3 Synchronous Timings

arwnh P

absolute value.

Synchronous Bus Arbitration is not recommended. Use Asynchronous mode whenever possible.
WS is the number of wait states specified in the BCR.

If WS > 1, WR assertion refers to the next rising edge of CLKOUT.
Use the expression to compute the maximum or minimum value listed, as appropriate. For timing 210, the minimum is an

Table 2-13.  External Bus Synchronous Timingsl'2
100 MHz
No. Characteristics Expression 345 Unit
Min Max
198 CLKOUT high to address, and AA valid® 0.25x Tc+4.0 — 6.5 ns
199 CLKOUT high to address, and AA invalid® 0.25 x T 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 % T¢ 25 — ns
203 CLKOUT high to data out valid 0.25x Tc+4.0 — 6.5 ns
204 CLKOUT high to data out invalid 0.25 % T¢ 25 — ns
205 CLKOUT high to data out high impedance 0.25 x T¢ — 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 x T¢c +2.5 6.7 10.0 ns
209 CLKOUT high to RD deassertion 0.0 4.0 ns
210 CLKOUT high to WR assertion? maximum: 0.5 x T +4.3 5.0 9.3 ns
forWS=1orWS 4

for2 WS 3 0.0 4.3 ns

211 CLKOUT high to WR deassertion 0.0 3.8 ns
Notes: Use external bus synchronous timings only for reference to the clock and not for relative timings.

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.
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Specifications
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AC Electrical Characteristics
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Figure 2-36.  SCI Synchronous Mode Timing
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Figure 2-37.  SCI Asynchronous Mode Timing
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Specifications

2.5.9 Timer Timing

Table 2-19.  Timer Timing?!

100 MHz
No. Characteristics Expression 2 Unit
Min Max
480 TIO Low 2xTc+20 22.0 — ns
481 TIO High 2x Tc+20 22.0 — ns
482 Timer set-up time from TIO (Input) assertion to 9.0 10.0 ns
CLKOUT rising edge
483 Synchronous timer delay time from CLKOUT rising 10.25x T¢c+ 1.0 103.5 — ns
edge to the external memory access address out valid
caused by first interrupt instruction execution
484 CLKOUT rising edge to TIO (Output) assertion
¢ Minimum 05x Tc+0.5 55 — ns
e Maximum 05x Tc+19.8 — 24.8 ns
485 CLKOUT rising edge to TIO (Output) deassertion
e Minimum 05x Tc+0.5 55 — ns
e Maximum 05x%x Tc+19.8 — 24.8 ns
Notes: 1. Vce=3.3V£0.3V;T;=3%0°Cto+100°C, C, =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

awor\__/ N N/

/
TIO (Input) 7 . \
) -
Address < Xr

First Interrupt Instruction Execution

Figure 2-41.  Timer Interrupt Generation

TIO (Output) 1
—>| |<{184 @

Figure 2-42.  External Pulse Generation
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TQFP Package Description
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Figure 3-2. DSP56303 Thin Quad Flat Pack (TQFP), Bottom View
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MAP-BGA Package Description

Table 3-4. DSP56303 MAP-BGA Signal Identification by Name
Signal Name Z': Signal Name Z': Signal Name Z':
A0 N14 BG P13 D7 Al3
Al M13 BR N11 D8 B12
Al0 H13 CAS N8 D9 Al2
All H14 CLKOUT M9 DE D3
Al2 G14 DO El4 EXTAL M8
Al3 G12 D1 D12 GND D4
Al4 F13 D10 B11 GND D5
Al5 F14 D11 All GND D6
Al6 E13 D12 C10 GND D7
Al7 E12 D13 B10 GND D8
A2 M14 D14 Al0 GND D9
A3 L13 D15 B9 GND D10
A4 L14 D16 A9 GND D11
A5 K13 D17 B8 GND E4
A6 K14 D18 Cc8 GND E5
A7 J13 D19 A8 GND E6
A8 J12 D2 D13 GND E7
A9 J14 D20 B7 GND E8
AAO0 N13 D21 B6 GND E9
AAl P12 D22 C6 GND E10
AA2 P7 D23 A6 GND E11
AA3 N7 D3 C13 GND F4
BB P11 D4 Cl4 GND F5
BCLK M10 D5 B13 GND F6
BCLK N10 D6 C1l2 GND F7
DSP56303 Technical Data, Rev. 11
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Design Considerations

» To define a value approximately equal to a junction-to-board thermal resistance, the thermal resistance is
measured from the junction to the point at which the leads attach to the case.

» If the temperature of the package casg) (§ determined by a thermocouple, thermal resistance is
computed from the value obtained by the equatign-(T7)/Pp.

As noted earlier, the junction-to-case thermal resistances quoted in this data sheet are determined using the first
definition. From a practical standpoint, that value is also suitable to determine the junction temperature from a case
thermocouple reading in forced convection environments. In natural convection, the use of the junction-to-case
thermal resistance to estimate junction temperature from a thermocouple reading on the case of the package will
yield an estimate of a junction temperature slightly higher than actual temperature. Hence, the new thermal metric,
thermal characterization parameter gf, has been defined to be;™ T1)/Pp. This value gives a better estimate of

the junction temperature in natural convection when the surface temperature of the package is used. Remember tha
surface temperature readings of packages are subject to significant errors caused by inadequate attachment of the
sensor to the surface and to errors caused by heat loss to the sensor. The recommended technique is to attach a 4
gauge thermocouple wire and bead to the top center of the package with thermally conductive epoxy.

4.2 Electrical Design Considerations

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. ¢).

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

» Provide a low-impedance path from the board power supply tovgagbin on the DSP and from the
board ground to eaabiND pin.

» Use at least six 0.01-0UF bypass capacitors positioned as close as possible to the four sides of the
package to connect the - power source tGND.

» Ensure that capacitor leads and associated printed circuit traces that connect toue adEND pins
are less than 0.5 inch per capacitor lead.

» Use at least a four-layer PCB with two inner layersvigr andGND.

» Because the DSP output signals have fast rise and fall times, PCB trace lengths should be minimal. This
recommendation particularly applies to the address and data buses as wakas,tfB, IRQC, IRQD,
TA, andBG pins. Maximum PCB trace lengths on the order of 6 inches are recommended.

DSP56303 Technical Data, Rev. 11
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ar Consumption Benchmark
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ar Consumption Benchmark

; Interrupt Priority Register Peripheral (IPRP)

M _HPL EQU $3
M _HPLO EQU 0
M _HPL1 EQU 1
M_SOL EQU $C
M _SOLO EQU 2
M_SOL1 EQU 3
M_S1L EQU $30
M S1LO EQU 4
M S1L1 EQU 5

Host Interrupt Priority Level Mask
Host Interrupt Priority Level (low)
Host Interrupt Priority Level (high)
SSI0 Interrupt Priority Level Mask
SSI0 Interrupt Priority Level (low)
SSI0 Interrupt Priority Level (high)
SSI1 Interrupt Priority Level Mask
SSI1 Interrupt Priority Level (low)
SSI1 Interrupt Priority Level (high)

M_SCL EQU $CO ; SCI Interrupt Priority Level Mask
M_SCLO EQU 6 ; SCI 1Interrupt Priority Level (low)
M _SCL1 EQU 7 ; SCI Interrupt Priority Level (high)
M_TOL EQU $300 ; TIMER Interrupt Priority Level Mask
M _TOLO EQU 8 ; TIMER Interrupt Priority Level (low)
M_TOL1 EQU 9 ; TIMER Interrupt Priority Level (high)

; Register Addresses Of TIMERO

M _TCSRO EQU $FFFFSF
M_TLRO EQU $FFFFSE
M _TCPRO EQU $FFFF8D
M _TCRO EQU S$FFFF8C

Timer 0 Control/Status Register
TIMERO Load Reg

TIMERO Compare Register

TIMERO Count Register

: Register Addresses Of TIMERL

M _TCSR1 EQU $FFFF8B
M _TLR1 EQU S$FFFFSA
M _TCPR1 EQU $FFFF89
M _TCR1 EQU $FFFF88

TIMER]1 Control/Status Register
TIMER]1 Load Reg

TIMER]1 Compare Register

TIMER]1 Count Register

: Register Addresses Of TIMER2

M _TCSR2 EQU $FFFF87
M _TLR2 EQU SFFFF86
M _TCPR2 EQU $FFFF85
M _TCR2 EQU SFFFF84
M _TPLR EQU $FFFF83
M _TPCR EQU S$FFFF82

TIMER2 Control/Status Register
TIMER2 Load Reg

TIMER2 Compare Register

TIMER2 Count Register

TIMER Prescaler Load Register
TIMER Prescalar Count Register

; Timer Control/Status Register Bit Flags

Timer Enable

Timer Overflow Interrupt Enable
Timer Compare Interrupt Enable
Timer Control Mask (TCO-TC3)
Inverter Bit

Timer Restart Mode

Direction Bit

M _TE EQU 0

M _TOIE EQU 1
M _TCIE EQU 2
M _TC EQU S$FO
M_INV EQU 8
M_TRM EQU 9
M DIR EQU 11
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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_PSO EQU 21

M _PS1 EQU 22

; Timer Control Bits

M_TCO EQU 4 ; Timer Control 0
M_TC1l EQU 5 ; Timer Control 1
M_TC2 EQU 6 ; Timer Control 2
M_TC3 EQU 7 ; Timer Control 3

H EQUATES for Direct Memory Access (DMA)

; Register Addresses Of DMA

M_DSTR EQU FFFFF4 ; DMA Status Register

M_DOR0O EQU SFFFFF3 ; DMA Offset Register 0
M _DOR1 EQU $FFFFF2 ; DMA Offset Register 1
M _DOR2 EQU $FFFFF1 ; DMA Offset Register 2
M_DOR3 EQU SFFFFFO0 ; DMA Offset Register 3

; Register Addresses Of DMAO

M_DSRO EQU SFFFFEF ; DMAO Source Address Register
M_DDRO EQU SFFFFEE ; DMAO Destination Address Register
M_DCOO0 EQU SFFFFED ; DMAQ Counter

M_DCRO EQU SFFFFEC ; DMAO Control Register

: Register Addresses Of DMAL

M_DSR1 EQU SFFFFEB ; DMA1l Source Address Register
M_DDR1 EQU SFFFFEA ; DMA1l Destination Address Register
M_DCOl1l EQU SFFFFE9 ; DMA1l Counter

M _DCR1 EQU S$FFFFES ; DMAl Control Register

: Register Addresses Of DMA2

M_DSR2 EQU SFFFFE7 ; DMA2 Source Address Register
M_DDR2 EQU SFFFFE6 ; DMA2 Destination Address Register
M_DCO2 EQU S$SFFFFE5 ; DMA2 Counter

M _DCR2 EQU $FFFFE4 ; DMA2 Control Register

: Register Addresses Of DMA4

M_DSR3 EQU SFFFFE3 ; DMA3 Source Address Register
M_DDR3 EQU SFFFFE2 ; DMA3 Destination Address Register
M_DCO3 EQU SFFFFEL ; DMA3 Counter

M_DCR3 EQU SFFFFEOQ ; DMA3 Control Register
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; Register Addresses Of DMA4

M_DSR4 EQU $FFFFDF
M_DDR4 EQU $FFFFDE
M_DCO4 EQU $FFFFDD
M_DCR4 EQU $FFFFDC

; DMA4 Source Address Register

; DMA4 Destination Address Register
: DMA4 Counter

; DMA4 Control Register

; Register Addresses Of DMA5

M_DSR5 EQU $FFFFDB
M_DDR5 EQU $FFFFDA
M_DCO5 EQU $FFFFD9
M_DCR5 EQU $FFFFD8

; DMA5 Source Address Register

; DMAS Destination Address Register
: DMAS Counter

; DMAS5 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_DSS1EQU 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_DDS1EQU 3 ; DMA Destination Memory Space 1
M_DAM EQU $3f0 ; DMA Address Mode Mask (DAM5-DAMO)
M_DAMO 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

M_DCON EQU 16

M_DPR EQU $60000

M_DPRO EQU 17
M_DPR1EQU 18

M_DTM EQU $380000

; DMA Request Source Mask (DRS0-DRS4)
: DMA Continuous Mode

; DMA Channel Priority

; DMA Channel Priority Level (low)

; DMA Channel Priority Level (high)

; DMA Transfer Mode Mask (DTM2-DTMO)

M_DTMO 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 (DTDO-DTD5)
M _DTDO EQU 0 ; DMA Channel Transfer Done Status 0
M DTD1EQU 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

M_DCHOEQU 9
M_DCH1EQU 10
M_DCH2 EQU 11

; DMA Active Channel Mask (DCHO-DCH?2)
: DMA Active Channel 0
: DMA Active Channel 1

: DMA Active Channel 2
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