ADC Board to Arcturus uC5282 Interface
The ADC board has 4 FIFOs (IDT72V2113 or similar) interfaced to the External Interface Module of the Coldfire 5282 on the Arcturus uC5282 Module.  Analog inputs to the 5282 will also be used to measure temperature and power supply voltages.
The 16bit FIFO data output lines will connect to the 5282 data lines D16 to D31 and be read through the External Interface Module (EIM).  Address lines will not be used in hardware.  Four /CS lines will be used, one for each FIFO, to clock the FIFO.  They will connect to each of the four FIFOs RCLK lines.  CS1, CS2, A21 (CS4) and A22 (CS5) will be the /CS lines used for FIFOs 0, 1, 2, & 3 respectively.  Software will set up an address in CSAR1, 2, 4, & 5 for Chip Select (/CS) to activate.  When the address is read, the /CS will activate and clock the data from the FIFO. 
The /OE and the /REN lines for each FIFO will be tied together and connected to PTA0 to PTA3 pins from the 5282.  Each of the four FIFOs can be selected by setting the associated PTA0-3 pin low.  The PTA0-3 pins are dual purpose and can be set for I/O by clearing bit 7 (GPTEN) of the GPTSCR1.  GPTDDR bit 0-3 (DDRT) needs to be high for output.  Data is written to GPTPORT. Bits 0 to 3 of the GPTPORT when low will select FIFOs 0 to 3 respectively.  All pins should be initialized high and only on pin at a time should be low.
The /TA signal will be generated internally by setting bit8 (AA auto-acknowledge) of the appropriate CSCR register high.  Bits 10 to 13 (WS) of this register will be set low to generate 0 wait states.

A word read cycle will take 3 clock cycles at 64MHz.  The 1k work FIFO will be able to be read in 48uS.  All four FIFOs will take about 200uS to read.
The trigger for the ADCs board will be connected to EPORT pin /IRQ1 to interrupt the processor when data collection has finished.  The trigger will come through the CPLD which controls timing.
FLOW
1. Trigger causes FIFO and ADC to reset and collect data.

2. When the FIFOs are full, the CPLD will send a trigger to IRQ1
3. The interrupt request routine reads the FIFO data into processor memory.


A DMA transfer may be set up - need to look into this


3.1 GPTPORT bit 0 is set low to select FIFO 0.


3.2 1024 word reads are done from the port at the /CS1 address


3.3  GPTPORT bit 0 is set high to deselect FIFO 0.


3.4 GPTPORT bit 1 is set low to select FIFO 1.


3.4 1024 word reads are done from the port at the /CS2 address


3.6  GPTPORT bit 1 is set high to deselect FIFO 1.


3.7 GPTPORT bit 2 is set low to select FIFO 2.


3.8 1024 word reads are done from the port at the /CS4 address


3.9  GPTPORT bit 2 is set high to deselect FIFO 2.


3.10 GPTPORT bit 3 is set low to select FIFO 3.


3.11 1024 word reads are done from the port at the /CS5 address


3.12 GPTPORT bit 3 is set high to deselect FIFO 3.

4. Data processing TBD.

5. Wait for host to ask for information.
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5282 and FIFO Timing
Processing Capability

Data read from FIFO:


3 clocks / word x 4096 words = 200uS


4096 Reg to mem moves 2 clks / move = 130uS


IQ to Amplitude 2 waveforms of 128 words  
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2 x mov
4




Mult
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3 x mov 
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Mov
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Add

2




Mov
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Sum=2 waveforms x 24clks x 128 words = 6000 clks = 100uS

Average amplitude



128 x


clks




Mov

2




Add

2


Sum=2 waveforms x 4clks x 128 words = 1000clks = 16uS

IQ to Phase 2 waveforms of 128 word arctan lookup


128 x
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Mov
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x
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Sum = 2 waveforms x 22clks x 128 words = 6000 clks = 100uS

Average ( same as above) 16uS

Total Processing Time


4 ADC Read and move data

330uS


2 Channel Average amplitude

120uS


2 Channel Average phase

120uS


Total





570uS
APPENDICES 

5282 EIM TIMING
[image: image2.png]Table 13-1. ColdFire Bus Signal Summary

Signal Name Descri o CLKOUT Edge

A230] Address bus o Rising
B Byte selects ) Faling
TS(60] Chip selects o Faling
D310] Data bus 10 Rising
OF Output enable ) Faling

R Read/write o Rising
SIZ[10] Transfer size o Rising





[image: image3.png]TR ‘Transfer acknowledge [ Rising
TP Transfer in progress. o Rising
TS Transfer start o Rising

T

These signals change after the falling edge. In the Elecrical Specifications,
are speciied off of the rising edge because CLKIN is squared up internally.

these sgnals





The address bus, write data, TS, and all attribute signals change on the rising edge of CLKOUT. Read data is latched into the MCF5282 on the rising edge of CLKOUT.

13.4.5 Fast Termination Cycles

Two clock cycle transfers are supported on the MCF5282 bus. In most cases, this is impractical to use in a system because the termination must take place in the same half-clock during which TS is asserted. As this is atypical, it is not referred to as the zero-wait-state case but is called the fast-termination case. Fast termination cycles occur when the external device or memory asserts TA less than one clock after TS is asserted.  This means that the MCF5282 samples TA on the rising edge of the second cycle of the bus transfer. Figure 13-9 shows a read cycle with fast termination. Note that fast termination cannot be used with internal termination.
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Figure 13-9. Read Cycle with Fast Termination




Data is read in on the rising clock edge of S4.
Data setup is 6nS

Data hold is 0nS

At 64MHz CLKOUT cycle time is 15.6nS

[image: image5.png]33.7 External Interface Timing Characteristics

Table 33-10 lists processor bus input timings.

NOTE:

All processor bus timings are synchronous:

that is, input

setup/hold and output delay with respect to the rising edge of a

reference clock. The reference clock is the CLKOUT output.

All other timing relationships can be derived from these values.

Table 33-10. Processor Bus Input Timing Specifications

Name Characteristic' Symbol | Min | Max | Unit
B0 | CLKOUT tove 125 | — | ns
Control Inputs
B1a | Control input valid to CLKOUT high? toven 0] — [ ns
B1b | BKPT valid to CLKOUT high® toever | 10 | — | ns
B2a | CLKOUT high to control inputs invalid® torcn 0| — | s
B2b | CLKOUT high to asynchronous control input BKPT invalid® aer | 0 | — | ns
Data Inputs
B4 | Data input (D[31°0]) valid to CLKOUT high Twen | 6 | — | ns
B5 | CLKOUT high to data input (D[31.0]) invalid Ton | 0 | — | s

T Timing speciications have been indicated taking into account the full rive strength for the pads.

2 TEA and TA pins are being referred to as control inputs.
3 Refer to figure A-19.





[image: image6.png]Timings listed in Table 33-10 are shown in Figure 33-1
* The timings are also valid for inputs sampled on the negative clock edge.
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Figure 33-1. General Input Timing Requirements





[image: image7.png]33.8 Processor Bus Output Timing Speci

Table 33-10 lists processor bus output timings.

ations

Table 33-11. External Bus Output Timing Specifications

Name Characteristic Symbol Min Max | Unit
Control Outputs

B6a | CLKOUT high to chip selects valid © oo = ns

B6b | CLKOUT high to byte enables (BS[3.0)) valid” Torav = 05toyc +10 | s

B6c | CLKOUT high to output enable (OF) vaiid® torov - 05toyc +10 | ns

57 CLKOUT high to control output (BS[3.0], OF) imvalid | toucor | 05teyc +2 = ns

B7a | CLKOUT high to chip selects invalid Tore | OBtoye+2 = ns





[image: image8.png]Address and Attribute Outputs

B8 ‘CLKOUT high to address (A[23:0]) and control (TS, oy - 10 ns
SI2[1:0], TIP. RAW) valid
89 ‘CLKOUT high to address (A[23:0]) and control (TS, Tormr 2 - ns
SIZ[1:0], TIP. RAW] invalid
Data Outputs
B11 | CLKOUT high to data output (D[31:0]) valid torpov — 10 ns
B12 | CLKOUT high to data output (D[31:0]) invalid toroor 2 — ns
B13 | CLKOUT high to data output (D[31:0]) high impedance | torpoz — 5 ns

T Can transitions after the falling edge of CLKOUT.
2 BS transitions after the falling edge of CLKOUT.
* OE transitions after the falling edge of CLKOUT.

Read/write bus timings listed in Table 33
Figure 33-4

-11 are shown in Figure 33-2, Figure 33-3, and
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Figure 33-3. Read Bus Cycle Terminated by TA





The FIFO will be used in a Synchronous (clocked) interface 
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Figure 8. Read Cycle, Empty Flag and First Data Word Latency Timing (DT Standard Mode)
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