�����������-IORD�-IOWR�A3�A2�A1�A0�(HEX)�RD Result �WR Result ���0�0�0�0�0�0�0�-RD ADCI�-WR ADCO�2000��0�0�0�0�0�1�1�-RD MSCI�-WR MSC0�2001��0�0�0�0�1�0�2�-RD EXTI�-WR EXT0�2002��0�0�0�0�1�1�3�-RD TIME�-WR TMOD�2003��0�0�0�1�0�0�4�-RD TIME+1�-WR SEGS�2004��0�0�0�1�0�1�5�-RD SWB�-WR SDS�2005��0�0�0�1�1�0�6�-RD NOTE�-WR LEDS�2006��0�0�0�1�1�1�7�-RD VEL�-WR LEDS +1�2007��0�0�1�0�0�0�8�-RD EOC�-WR SYND�2008��0�0�1�0�0�1�9�(none)�-WR SYNA�2009��0�0�1�0�1�0�A�(none)�-WR RDAC�200A��0�0�1�0�1�1�B�(none)�-WR SHA�200B��0�0�1�1�0�0�C�(none)�-WR MDAC�200C��0�0�1�1�0�1�D�(none)�-WR MDAC+1�200D��0�0�1�1�1�0�E�(none)�-WR PRSS�200E��0�0�1�1�1�1�F�(none)�-WR TAP�200F�������������

-WR ADCO	Cause output to occur from the Analog to Digital Convertor (ADC) - B0-b2 selects which input the analog data comes from.  Selection is as follows:



x b2 b1 b0 (lower nibble)



F, 7	Battery Level / voltage indication

E, 6	Pressure Level (PRESS)

D, 5	Pedal 2 value

C, 4	Pedal 1 value

B, 3	Parameter Control (main slider)

A, 2	Tune Control

9, 1	Lever 2

8, 0	Lever 1



-WR MSC0	Write (Output)  to Miscellaneious I/O Byte.  The byte is taken from the data bus and assigned as follows:



B7 -> -XI MASK

B6 -> -X0 MASK

B5 -> -K MASK

B4 -> (NC)

B3 -> TAPE OUT

B2 -> MOT OUT

B1 -> Mute/Enable Oscillators (1=Mute Osc.)

B0 -> Mute/Enable All Outputs (B0 = 1 = enable)



-WR EXT0	Write data to external output (chroma port) from 1 byte available on data bus.



-WR TMOD	Will latch in B2 - B0 to select the “timer mode”.  The assignmentn is as follows:



    SHOULD BE:

�B2�B1�B0�B3-B0�HEX��1024 usec. mode�0�0�0�X000�0 OR 8 ��tape mode�0�0�1�X001�1 OR 9��synth mode�0�1�0�X010�2 OR A��synth/64 mode�0�1�1�X011�3 OR B ��416 usec. mode�1�0�0�X100�4 OR C���    BUT DUE TO A HARDWARE ERROR (FIXED IN FIRMWARE) IT IS:

�B2�B1�B0�B3-B0�HEX��1024 usec. mode�0�1�0�X010�2��tape mode�0�1�1�X011�3��synth mode�0�0�0�X000�0��synth/64 mode�0�0�1�X001�1��416 usec. mode�1�1�0�X110�6��



1024 usec. mode - used to regulate the speed of the main software loop during normal operation.



Tape mode - used to measure the period of the signal received from the cassette during LOAD ONE and LOAD ALL operations.



Synth mode - used to measure the period of the synthesizer signal during auto-tune.



Synth/64 mode - used to measure the accumulated period of 64 cycles of a high frequency during auto-tune.



416us mode - used to regulate the frequency of the cassette signals generated during SAVE ONE and SAVE ALL operations.



-WR SEGS	Place data from data bus into seven segment display.  This data is latched in by this command.  We have the following assignment MAN6740/TIL393:



� EMBED CDraw5  ���



B7 -> Decimal Point (DP)

B6 -> A

B5 -> B

B4 -> C

B3 -> D

B2 -> E

B1 -> F

B0 -> G



	Digit/LED Value designations are as follows:



�A�$77��b�$1F��C�$4E��d�$3D��E�$4F��F�$47��L�$0E��n�$15��O�$7E��o�$1D��P�$67��r�$05��S�$5B��u�$1C��U�$3E��0�$7E��1�$30��2�$6D��3�$79��4�$33��5�$5B��6�$5F��7�$70��8�$7F��9�$7B��{space}�$00��DP�$80���

-WR SDS	(Switch Bank & Display Segment Select).  Determines which of the seven segment displays (SDS) gets written to.  There are a total of 10 displays possible - two which comprise the large data/program display and eight small ones which are crammed together in the small display.  When this is active (low), the four lower bits of the data word (B0-B3) are used to determine which of the two seven segment displays.  Selection of Displays is as follows:



B3-B0 

0000	0	Small Display #0

0001	1 	Small Display #1

0010	2	Small Display #2

0011	3	Small Display #3

0100	4	Small Display #4

0101	5	Small Display #5

0110	6	Small Display #6

0111	7	Small Display #7

1000	8	Big Display #0

1001	9	Big Display #1



-WR LEDS	Write to LEDS where the CR’s are defined as follows: As set up, the LEDS in this group are capable to flash.



B7 -> CR6 - GREEN, NO LINK

B6 -> CR7 - RED, LINK LOWER

B5 -> CR8 - YELLOW, LINK UNISON

B4 -> CR9 - RED, LINK UPPER

B3 -> CR5 - YELLOW, SET SPLIT

B2 -> CR10 - YELLOW, STORE

B1 -> CR15 - RED, COPY FROM B

B0 -> CR14 - GREEN, COPY FROM A



-WR LEDS +1	As set up, these LEDs can not flash.  Write to LEDS where the CR’s are defined as follows:



B7 -> CR1 - GREEN, DOWN 1 OCT (MAIN)

B6 -> CR2 - RED, UP 1 OCT (MAIN)

B5 -> CR3 - GREEN, DOWN 1 OCT (LINK)

B4 -> CR4 - RED, UP 1 OCT (LINK)

B3 -> CR11 - GREEN, EDIT A

B2 -> CR12 - RED, EDIT B

B1 -> CR16 - YELLOW, PROGRAM SELECT

B0 -> CR13 - YELLOW, PARAM SELECT



-WR SYND	Write Synth Data.  Write (latch) the 6 bits of data from B5 - b0 to DATA5 - DATA0



	In summary, When -WR SYND is active (i.e., low), Bits B5-B0 are presented and latched into Data5 - Data0 for use by the channel boards.  The -WR SYND signal actually clocks the other data into the latch.



	IF WR_SYNA Selects STB0 or STB1, then we have (for voice A or voice B respectively):



B5

Wave 1�B4

Wave 0�B3

Filt Mode�B2

Resonance 2�B1

Res 1�B0

Res 0���0�0�X�X�X�X�Wave Shape = SAWS��0 �1�X�X�X�X�Wave Shape = Pulse��1�0�X�X�X�X�Wave Shape = Pink Noise��1�1�X�X�X�X�Wave Shape = White Noise��X�X�0�X�X�X�Low Pass Filter��X�X�1�X�X�X�High Pass Filter��X�X�X�0�0�0�Filt Res. 7��X�X�X�0�0�1�Filt Res. 6��X�X�X�0�1�0�Filt Res. 5��X�X�X�0�1�1�Filt Res. 4��X�X�X�1�0�0�Filt Res. 3��X�X�X�1�0�1�Filt Res. 2��X�X�X�1�1�0�Filt Res. 1��X�X�X�1�1�1�Filt Res. 0��	

	IF WR_SYNA Selects STB2, then we have:



B5

Mod 1�B4

Mod 0�B3

Out 1�B2

Out 0�B1

Patch 1�B0

Patch 0���0�0�X�X�X�X�No-op - No connection��0 �1�X�X�X�X�Filter FM��1�0�X�X�X�X�Ring Mod��1�1�X�X�X�X�Sync��X�X�0�0�X�X�Sum 0��X�X�0�1�X�X�Sum 1��X�X�1�0�X�X�Sum 2��X�X�1�1�X�X�Sum 3��X�X�X�X�0�0�Independent Channels��X�X�X�X�0�1�Variable Filter Mode��X�X�X�X�1�0�Series Filter Mode ��X�X�X�X�1�1�Parallel Mix Filter Mode��





-WR SYNA	Write Synth Address - Clocks/latches data on B5-B0 for use in “data strobe decoder”



- WR SYNA�B4�B3�B2�B1�B0���0�0�0�0�0�0�-STB0 - Channel 0��0�0�0�0�0�1�-STB0 - Channel 1��0�0�0�0�1�0�-STB0 - Channel 2��0�0�0�0�1�1�-STB0 - Channel 3��0�0�0�1�0�0�-STB0 - Channel 4��0�0�0�1�0�1�-STB0 - Channel 5��0�0�0�1�1�0�-STB0 - Channel 6��0�0�0�1�1�1�-STB0 - Channel 7��0�0�1�0�0�0�-STB1 - Channel 0��0�0�1�0�0�1�-STB1 - Channel 1��0�0�1�0�1�0�-STB1 - Channel 2��0�0�1�0�1�1�-STB1 - Channel 3��0�0�1�1�0�0�-STB1 - Channel 4��0�0�1�1�0�1�-STB1 - Channel 5��0�0�1�1�1�0�-STB1 - Channel 6��0�0�1�1�1�1�-STB1 - Channel 7��0�1�0�0�0�0�-STB2 - Channel 0��0�1�0�0�0�1�-STB2 - Channel 1��0�1�0�0�1�0�-STB2 - Channel 2��0�1�0�0�1�1�-STB2 - Channel 3��0�1�0�1�0�0�-STB2 - Channel 4��0�1�0�1�0�1�-STB2 - Channel 5��0�1�0�1�1�0�-STB2 - Channel 6��0�1�0�1�1�1�-STB2 - Channel 7��

STB0 = “A” Board Parameters

STB1 = “B” Board Parameters

STB2 = “Patch/Filter” Items 



The -WR SYNA signal latches the data present into the latches.



-WR RDAC	write two data nibbles (b7-b4) and (b3-b0) into “7523 DAC”  Data is latched in.  (Reference DAC?  Used to set accurate reference voltage on main 12bit system DAC?)



-WR SHA	Write (latch) B7 - B0 Into sample and hold decoder.  Once latched, the following data assignments are made:



B7 -> -FAST

B6 -> VOODOO to get -SHEN

B5 -> VOODOO to get -SHEN

B4 -> VOODOO to get -SHEN

B3 -> VOODOO to get -SHEN

B2 -> SHA2

B1 -> SHA1

	B0 -> SHA0



- WR SHA�B7�B6�B5�B4�B3�B2�B1�B0���0�0�X�X�X�X�X�X�X�-FAST (i.e., if = 0, we have “FAST”)��0�X�X�X�X�X�1�X�X�SHA 2��0�X�X�X�X�X�X�1�X�SHA 1��0�X�X�X�X�X�X�X�1�SHA 0��0�X�0�0�0�0�X�X�X�-SHEN Ch 0��0�X�0�0�0�1�X�X�X�-SHEN Ch 1��0�X�0�0�1�0�X�X�X�-SHEN Ch 2��0�X�0�0�1�1�X�X�X�-SHEN Ch 3��0�X�0�1�0�0�X�X�X�-SHEN Ch 4��0�X�0�1�0�1�X�X�X�-SHEN Ch 5��0�X�0�1�1�0�X�X�X�-SHEN Ch 6��0�X�0�1�1�1�X�X�X�-SHEN Ch 7��

For SHA:



SHA 2�SHA 1�SHA 0�Selection��0�0�0�Pitch A��0�0�1�Width A��0�1�0�Cutoff A��0�1�1�Volume A��1�0�0�Pitch B��1�0�1�Width B��1�1�0�Cutoff B��1�1�1�Volume B��

-WR MDAC	write data nibble (b3-b0) to DAC (upper 4 bits).  Data is latched in to 7541 DAC.  This is actually the latch command and is used to change only the upper/lower most nibble of the data.



-WR MDAC+1	write data byte (b7-b0) to DAC (lower 8 bits).  Data is latched in to “7541” DAC. This is actually the latch command and is used to change only the upper/lower most byte of the data.



-WR PRSS	Latches B5-B0 onto KS5-KS0 - selects one of the 64 keys (in preparation for reading the pressure value for that key)



-WR TAP	will cause 1 Tap to the Tapper Driver.



-RD ADCI	Read value from A - D converter output.  Data goes from ADC to B7-B0.

�-RD MSCI	Read (Input) from Miscellaneious I/O Byte.  The byte is taken from the data bus and assigned as follows:



B7 <- -XI FULL

B6 <- -X0 FULL

B5 <- -LOCK

B4 <- SEQ

B3 <- -TRDY

B2 <- MOT IN

B1 <- SUST

B0 <- EFF



-RD EXTI	Read byte from Chroma port (external input) and place on data bus



-RD TIME	Put lower byte of time from system timer on data bus



-RD TIME+1	put upper byte of time from system timer on data bus



-RD SWB	Read 8 bits of data from “switch bank” and place them on the data bus.  Assignment is as follows:



B7 <- SW7 Left Panel switch array, Top, bit 2

B6 <- SW6 Left Panel switch array, Top, bit 1

B5 <- SW5 Left Panel switch array, Top, bit 0

B4 <- SW4 Right Panel switch array, (1-50), bit 4

B3 <- SW3 Right Panel switch array, (1-50), bit 3

B2 <- SW2 Right Panel switch array, (1-50), bit 2

B1 <- SW1 Right Panel switch array, (1-50), bit 1

B0 <- SW0 Right Panel switch array, (1-50), bit 0



-RD NOTE	Allows 1 Byte of info from P1 on the “keyboard scanning computer” to appear on the data bus (b0-b7)



-RD VEL	Allows 1 Byte of info from P2 on the “keyboard scanning computer” to appear on the data bus (b0-b7)



-RD EOC	“End of Converstion” 



	If = 1, Conversion Bad

	If = 0, Conversion OK





Other symbols



-LOCK	If = 0 then we’re locked (don’t allow memory changes).

	If = 1 then we’re Unlocked (allow changes)



SEQ



-TRDY	Timer Ready Signal.  When this signal is created by the timer, the computer knows that it can read -RD TIME and -RD TIME+1.  

	If = 0, Ready

	If = 1, Not Ready

�

MOT IN	This is a signal received by the chroma from an external tape drive.  When active (high), this signal indicates that a motor voltage IS detected.



	Detects voltage on external casstte motor.  If there isn’t a voltage (i.e., the tape deck is in “stop” mode or is disconnected) = 0.

	If = 1, detected external motor in “play” or “record” mode.



SUST



EFF



-XI MASK	Output from Chroma computer indicating that it is willing to accept input data from the chroma port - used to generate interrupts to the computer to either cause the chroma to read input data when it is available.



	Normally high - allows incoming chroma interrupts to happen.  Activated by Chroma (made low) when it wants to ignore input bytes.



	If = 1, Incoming Chroma Port Interrupts Serviced

	If = 0, Incoming Chroma Port data ignored.



-X0 MASK	Output from Chroma computer indicating that it is willing to send data to the chroma port - used to generate interrupts to the computer to cause the chroma to output data (because it is ok to send more).



	When outgoing chroma port FIFO is empty, XO Mask is set to 0.  When XO Mask - 1, output port interrupts are Unmasked (meaning an interrupt will be generated once the ensteral device has read the output byte).



	If = 1, We have data in the outgoing FIFO and we need to service them

	If = 0, outgoing FIFO is empty (no need to service outgoing interrupts)



-K MASK	Used as a gating signal to see wether or not a keyboard interup (K INT) will be generated.  When low, keys played on the keyboard are ignored by letterin the computer think all interrupts are immediately handled.



	If = 1, Keyboard interrupts are serviced

	If = 0, keyboard interrupts are ignored



TAPE OUT	This is an output signal from the chroma.  When active (1) it sends a “record” signal to an external tape drive.

�

MOT OUT	This is an output from the chroma to start up the motor of an external tape drive.  When this signal is active (high), the external motor is enabled to run (i.e., makes a connection between motor voltage and motor). 



-XIACK	notification that chroma has just read a byte from the chroma port - output from Chroma indicating that it has read the data in the incoming Chroma buffer.



-XOACK	external notification that an external device has just read a byte from the chroma (has to be generated by the external device)



-XIFULL	input to the chroma - notification to the chroma that the external device buffer is full and that data is available to be read.  Input to Chroma computer indicating that the sending chroma device has filled the input and the data is valid to be read.



	When XIFULL = 0, input data buffer has data in it to be read.

	When XIFULL = 1, data has been read by the Chroma



-XOFULL	output from the chroma - notification from the chroma that output data is available to be read by an external device.  Input to Chroma computer indicating the receiving chroma device is full and can not accept any more data.  



	When we want to output a byte, we check this byte to see if last byte has been received yet.  XOFULL = 0 means output buffer full.  When XOFULL = 1, data has been read by the other side.



-XOINT	interrup to service or to get more outgoing (from the chroma) data. - goes to IRQ on PROC.  When either this or �XIINT active, IRQ active



-XIINT	interrupt to service incoming (from the outside world) data goes to IRQ on PROC.  When either this or �XOINT active, IRQ active.



-KINT	interrupt to indicate that there is keyboard data to be read/serviced by the main computer. - goes to FIRQ on proc.



-SHEN	This is used to enable the sample and hold (SHEN = Sample and hold enable) for the Analog CV Sample and hold bank.  It Enables the analog switches to take a DAC value and present it to one of Pitch A, Width A, Cutoff A, Volume A, Pitch B, Width B, Cutoff B and Volume B.  The data placed into the sample and hold with this enable makes nice easy voltage step transitions (due to some filtering caps in place - see -FAST).  The -SHEN signals for each board are produced as below:



-FAST	When enabled, this will circumvent the filter caps used in the Analog Sample and Hold ccts (see -SHEN) and will cause a very quick voltage change.



ADC CLK



I have no clue how the STBn signals get read in, but here are they key matrix assignments:



Left Panel Switch Array (Edits/Tune, etc.)



�-STB0�-STB1�-STB2�-STB3�-STB4�-STB5�-STB6��-SW5�Load One�Load All�Save On�Save All�Auto Tune�Edit A�Prog Select��-SW6�Main Trans Down�Main Trans Up�Link Trans Down�Link Trans Up�Set Split�Edit B�Copy B��-SW7�No Link�Link Lower�Link Unison�Link Upper�Store�Param Select�Copy A��

Right Panel Switch Array (1-50 buttons).



�-SW0�-SW1�-SW2�-SW3�-SW4��-STB0�1�2�3�4�5��-STB1�26�27�28�29�30��-STB2�6�7�8�9�10��-STB3�31�32�33�34�35��-STB4�11�12�13�14�15��-STB5�36�37�38�39�40��-STB6�16�17�18�19�20��-STB7�41�42�43�44�45��-STB8�21�22�23�24�25��-STB9�46�47�48�49�50��



Keyboard scanner looks at KA0 - KA3 and KD0 - KD7





Slider Movement:





STB10 - LEVER1

STB11 - LEVER2

STB12 - TUNE

STB13 - MAIN


STB14 - PEDAL1

STB15 - PEDAL2











