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|/O Board Documentation
DIP Switches configuration and Memory Map

Version 1.1

|/O Board Programming Switches Description

The 1/0O board can be configured by changing a set of on-board DIP switches. The main
characteristics selected by changing each DIP switch or group of them are shown in table 1

DIP SWITCHES USE
DIP[O..5] I/O board address selection
DIP[6, 7] INT selection
DIP[8] INT enable
DIP[9, 10] Automatic conversion configuration selection
DIP[11] Enable PC access

Table 1:DIP Switches configuration

Open-DSP address selection

DIP[O..5] sets the address of the 1/0 board into the DSP memory address space. The I/O board is
addressed when the Open-DSP address[4..9] are equal to DIP[0..5] settings.

Base address (BASE) of the 1/0 board is (24 bits address space):

oyjojofo0ofofof1yj2j0j0|0|0|(0(|O0]|DIP |DIP |DIP |DIP |DIP |DIP 0| 0]0]O
5 4 3 2 1 0
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INT selection

DIP[6,7] selectswhich DSP interrupt is generated at the end of a generic ADC conversion.

INT enable

DIP[7] | DIP[6] | INT selection Mode
0 0 INTO Active High
0 1 INT1 Active High
1 0 INT2 Active Low
1 1 INT3 Active Low

Table 2: DSP Interrupt selection switches

DIP[8] enable or disable the interrupt generation

DIP[8] | Enable/Disable
0 INT disabled
1 INT enable

Table 3: INT enable switch

Automatic conversion configuration selection
DIP[9,10] selects how to use the on-board ADC and DAC converters.

DIP[10] | DIP[9] | ADC Start of conversion signal DAC load signal
0 0 Software control only Software control only
0 1 TCLKO only TCLKO or software control
1 0 TCLK1 only TCLK1 or software control
1 1 RESERVED RESERVED

Table 4: Automatic conversion configuration selection
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» to begin DAC conversions a 0x01 must be written by DSP into SOC REG register (See

memory map, table 6)

* to begin ADC conversions a 0x02 must be written by DSP into SOC REG register (See

memory map, table 6)

» to begin both ADC and DAC conversions a 0x03 must be written by DSP into SOC REG

register (See memory map, table 6)

2. TCLKO: both ADC and DAC conversions start when DSP timer TCLKO signal go high
3. TCLKZ1: both ADC and DAC conversions start when DSP timer TCLK1 signal go high

Enable PC access

DIP[11] enables access to the I/O board from an external host computer using EPP port or any other

communication port.

DIP[11]

Enable/Disable

0

Disable PC access

1

Enable PC access

Table 5: Enable PC access

Document Author(s): Eduardo Miranda, Marcello Chiaberge

Document Title: /0 Board Documentation

File name: W:\OpenDSP_GeneralPurposelO.doc
Created: 06-07-98 18:55 Last editing: 10-07-98 17:16

Page 3 of 25



/O Board Memory Map Description

Center for Prototyping Services
Mechatronics Laboratory

CIARIAE .

@
¥ e
B i
| Ii
T —ral

=

'i."':'.”"

Table 6 shows the memory map of the I/O board.

HEX USE R/W COMMENTS
BASE+00 DAC CHO W The 4 most significant bits are ignored
BASE+01 DACCH1 wW The 4 most significant bits are ignored
BASE+02 DAC CH2 W The 4 most significant bits are ignored
BASE+03 DAC CH3 W The 4 most significant bits are ignored
BASE+04 DAC CH4 W The 4 most significant bits are ignored
BASE+05 DAC CH5 W The 4 most significant bits are ignored
BASE+06 DAC CH6 wW The 4 most significant bits are ignored
BASE+07 DAC CH7 W The 4 most significant bits are ignored
BASE+00 ADC REGO R The 4 most significant bits are set to 0
BASE+01 ADC REG1 R The 4 most significant bits are set to 0
BASE+02 ADC REG2 R The 4 most significant bits are set to 0
BASE+03 ADC REG3 R The 4 most significant bits are set to 0
BASE+04 ADC REG4 R The 4 most significant bits are set to 0
BASE+05 ADC REG5 R The 4 most significant bits are set to 0
BASE+06 ADC REG6 R The 4 most significant bits are set to 0
BASE+07 ADC REG7 R The 4 most significant bits are set to 0
BASE+08 DIGITAL IN[0..15] R -
BASE+09 DIGITAL IN[16..31] R --
BASE+08 DIGITAL OUT[0..15] W --
BASE+09 DIGITAL OUT[16..31] W --
BASE+0OA ENABLE REG R The 8 most significant bits are set to 0
W The 8 most significant bits are ignored
BASE+0B CONFIG REG R/W | ADC Configuration Register: BIP REG (8 hit)
and RNG REG (8 hit)
BASE+0OC EOC REG R The 15 most significant bitsare set to 0
BASE+0C SOC REG W The 14 most significant bits are ignored

Table 6: memory map of the I/O board
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* DAC CHn (write): this register represents a DAC channel n: when writing a value in this
register, the 4 most significant bits are ignored (DAC are 12 bits converters).

Ix [ x [ xIx[wmss|msse | o] ] 1T .1 ... 1. |tser] s

* ADC REGN (read): this register represents an ADC channel n: when reading a value from this
register, the 4 most significant bits are always set to zero (ADC are 12 bits converters)

lolo] o] of mse| msea| .1 .1 .1 .1 .1 .1 .1 .| tsesa] is8]

 DIGITAL IN (read): these two 16 bit registers corresponds to the 32 digital input channels
available on the DIGITAL IN connector of the I/O board. The DSP can access to these channels
by reading BASE+08 and BA SE+09 addresses.

BASE+08 | 15| 14| 13| 12| 11| 10| ool od o o4 ob oh B d2 d1  ¢o

BASE+09 [ 31| 30| 20| 28] 27| 26| 25| 24 2d 24 21 b b 48 47 e

* DIGITAL OUT (write): these two 16 bit registers corresponds to the 32 digital output channels
available on the DIGITAL OUT connector of the I/O board. The DSP can access to these
channels by writing BASE+08 and BA SE+09 addresses.

BASE+08 | 15 | 14| 13| 12] 11] 10] oo o o o4 ob ok oB d2 d1 o

BASE+09 | 31| 30| 20| 28] 27] 26] 25| 24 24 23 21 b b 48 17 le

* ENABLE REG (read/write): this register allows enabling or disabling each ADC channels
independently. Each of the 8 least significant bits of the ENABLE REG represents one of the 8
ADC channel:

» ifthebitissetto 1, the corresponding ADC channel is enabled
e if thebitisset to O, the corresponding ADC channel is disabled
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When writing (to set the configuration):

[ x | x | x | x | x | x | x| x | aoc7 | apce | apcs | apca | apcs | abc2 | apci | apco |

When reading (to check the configuration):

l ol o]l o] o] o o] o o] abc7 | apce | abcs | abca | abcs | abc2 | apci | apco |

ADCn=1 ADC channel n enabled
ADCn=0 ADC channel n disabled

*» CONFIG REG (read/write): this register contains two 8-bit registers:
» 8least significant bits > RNG register
* 8 most significant bits > BIP register

Each bit of these registers represents asingle ADC channel:

» when abit of RNG register is set to 1, the correspondent ADC max. input value is set to 10
volts

» when abit of RNG register is set to 0, the correspondent ADC max. input value is set to 5
volts

» when abit of BIP register is set to 1, the correspondent ADC input range is bipolar
* when abit of BIP register is set to 0, the correspondent ADC input range is unipolar

ADC | ADC | ADC | ADC | ADC | ADC | ADC | ADC | ADC | ADC | ADC | ADC | ADC | ADC | ADC | ADC

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
BIP register — polarity of analog input RNG register — range of analog input
signals signals
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Example of CONFIG REG:

lolofloloflolof[s]lafolofolofololo]u1]

ADCQO: 10 volts, bipolar -> analog input range —10+10 volts
ADC1: 5 volts, bipolar -> analog input range —=5+5 volts
ADC2 + ADCT: 5 volts, unipolar > analog input range © +5 volts

» EOC REG (read):
* the bitis setto 1 at the end of a generic ADC conversion
» the bit is set to 0 during any other operation of ADC converters

loJoloJo]JoloJo]JoloJo]o]lo]o]o] o] Eocres

* SOC REG (write): this register is used to generate a software start of conversion:

ojo0o|jo0ojo0o|joOofO0OfOfO|O|O|O0O]| 0] 0] 0| SOCREG | SOCREG
MSB LSB

- ifthe LSB is set to 1, a software DAC start of conversion is generated.
- if the MSB is set to 1, a software ADC start of conversion is generated.
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|/O board schematic diagrams
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ALTERA schematic diagrams
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LI BRARY i eee;
USE ieee. STD LOG C 1164. al | ;
USE ieee.STD LOAJ C arith.all;

ENTI TY AUTOVAT IS
PORT
(
-- General inputs/outputs
Dl P_SW RAM :IN STD LOG C VECTOR(5 downto 0); -- Dp Switches used to
defi ne address where
I/0is nmapped
DI P_SW AUTO_CONV_CONFI G :IN STD LOG C VECTOR(1 downto 0); -- If 1" ADCis
control | ed
automatical ly

DI P_SW | NTERRUPT_ENABLE :IN STD LOG G -- If '"1' ADC generates an
interrupt on DSP
DI P_SW ALLOW PC_ACCESS :IN STD LOGE G -- If "1 allows access to

I/0 from host PC
(t hrough EPP protocol)

CLK :IN STD LOGE G -- I/0internal clock
si gnal

ENABLE_ALTERA TRI STATE_QUTPUTS QUT STD LOGE G -- Signal that enables
internal ALTERA tri-
state buffers

NENABLE QUT STD LOGE G -- External bi-directional
driver enabl e signal

-- Qpen-DSP Bus signal s

NRESET IN STD LOGA G -- Main reset (low active)

| NTERNAL_nSTRB IN STD LOGQ G -- Strobe signal (sel ected

on nmain ALTERA
schematics
" SCHEDAI O GDF’ )
PC_nACCESS :IN STD LOGE G -- If "1' a DSP access is
perfornmed, If 'O a PC
access i s performed
R nW :IN STD LOGE G -- If "1 a read cycle is
perfornmed, if "0’ a
wite cycle is
per f or med

TCLKO :IN STD LOGE G -- DSP tiner0 signal
TCLK1 :IN STD LOG G -- DSP tinerl signal

DIN :IN STD LOG C VECTOR(15 downto 0); -- Input data bus

D aur : QUT STD LOG C VECTOR(15 downto 0); -- Qutput data bus

A :IN STD LOG C VECTOR(9 downto 0); -- Address bus

nl NT : QUT STD LOGE G -- Interrupt signal to be

send to one of DSP
interrupts
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-- Digital 1/0 signals

DI G TAL_I NO IN STD LOGA C VECTOR(15 downto 0); -- Digital input from
connector DI G NO

Dl G TAL_I N1 IN STD LOG C VECTOR(15 downto 0); -- Digital input from
connector DI G N1

DI G TAL_QOUTO : QUT STD LOG C VECTOR(15 downto 0); -- Digital output to
connect or DI GOUTO

DI G TAL_QUT1 : QUT STD LOG C VECTOR(15 downto 0); -- Digital output to
connect or DI GOUT1

-- DAC signal s

nCS_DACO : QUT STD LOGE G -- DAC 0 enabl e signal
(!l ow active)

nCS_DAC1 : QUT STD LOGE G -- DAC 1 enabl e signal
(!l ow active)

nLDAC_DACO : QUT STD_LOG G -- DAC 0 load I atch signal
(!l ow active)

nLDAC_DAC1 : QUT STD_LOG G -- DAC 1 load I atch signal
(!l ow active)

-- ADC signal s

DATA_ADC | N :IN STD LOG C VECTOR(7 downto 0); -- Input data bus from ADC

DATA_ADC_QUT : QUT STD LOG C VECTOR(7 downto 0); -- Qutput data bus to ADC

nl NT_ADC :IN STD LOG G -- Interrupt signal from
ADC

nCS_ADC : QUT STD LGGE G -- ADC enabl e signal (Ilow
active)

nRD_ADC : QUT STD LOGE G -- ADC read signal (Ilow
active)

nVR_ADC : QUT STD LGGE G -- ADC write signal (low
active)

HBEN_ADC : QUT STD LOG C -- ADC hi gh/I ow dat a read
selector. If "1’ high
four bits are read, if
"0’ low 8 bits are read

)
END AUTOVAT;
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-- Ceneral Signals

SI GNAL ENABLE_SI GNAL : STD_LOA G -- If 1’ a Qpen-DSP to
I/O board is in
progress, if 0" Qpen-
DSP has not sel ected
the I/ 0O board

-- Conversion Registers

S| GNAL CONVERS| ON_STATE : STD_LOG C VECTOR(2 downto 0); -- State of automatic ADC
conversi on control

S| GNAL CONVERTER_CHANNEL : STD LOG C VECTOR(2 downto 0); -- Anal og channel that is
sel ected from ADC

SI GNAL START_OF_CONVERSI ON : STD_LOA G -- If '1' an ADC
conversion wll begin

S| GNAL START_OF_CONVERSI ON_SOFT  : STD LQ4 G -- If "1 a software

control | ed ADC
conversion will begin
SI GNAL START_OF_CONVERSI ON_TCLKO : STD LOG G -- If "1’ an ADC
conversion wll begin
every tine that DSP
timer 0 signal go high
SI GNAL START_OF_CONVERSI ON_TCLK1 : STD LOG G -- If "1’ an ADC
conversion w !l begin
every tine that DSP
timer 1 signal go high

S| GNAL END_OF CONVERSI ON : STD_LOG G, -- After a conversion is
finished, this signal
go high

SI GNAL DELAY_END_OF CONVERSI ON : STD_LGA G -- Auxiliary end of
conversi on si gnal

S| GNAL | NTERNAL_nl NT : STD_LOG G, -- Internal signal mrror
of nl NT si gnal

S| GNAL RESET_nl NT_MDB : STD_LGG G -- Internal signal that is

active when nRESET is
"0’ or when a start of
conversion is received

S| GNAL nLDAC_DAC_TCLKO : STD_LOA G -- If "0’ a DAC conversion
will begin every tine
that DSP tinmer 0 signal
go high

SI GNAL nLDAC_DAC TCLK1 : STD_LOA G -- If 0" a DAC conversion
will begin every tine
that DSP tinmer 1 signal
go high

SI GNAL nLDAC_DAC_SOFT : STD_LGA G -- If 0" a software
control | ed DAC
conversion wll begin

S| GNAL nLDAC _DAC_SI GNAL : STD_LOG G, -- If "0 a DAC conversion
will begin

S| GNAL LDAC _DAC_COUNTER : STD LOG C VECTOR(1 downto 0); -- A counter that control
t he DAC | oad ni ni num
tine

S| GNAL LDAC _DAC _EOL : STD_LGG G -- Signal that indicates

the DAC End Of Load
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-- ADC Regi sters

SI GNAL ADC_REG : STD LOG C VECTOR(95 downto 0); -- 8 Internal registers
each of 12 bits that
stores the | ast ADC
conversion data for
every ADC channel

S| GNAL RNG_REG : STD_LOG C_VECTOR(7 downto 0); -- Aregister of 8 bits
where each bit
represents the voltage
range of each ADC
channel. If '1' a range
of 10V is selected, if
0" a range of 5V is
sel ected

SI GNAL Bl P_REG : STD_LOG C_VECTOR(7 downto 0); -- Aregister of 8 bits
where each bit
represents the voltage
pol arity of each ADC
channel. If "1’ the
i nput can be positive
or negative voltage, if
"0’ the input voltage
is positive only

SI GNAL ENABLE_REG : STD_LOG C VECTOR(7 downto 0); -- Aregister of 8 bits
where each bit enabl e
an ADC channel. if '1’
t he channel is enabl ed,
if "0 the channel is
di sabl ed

-- Digital 1/0 Regi sters

S| GNAL REGD : STD LOG C VECTOR(15 downto 0); -- Aregister of 16 bit
t hat stores the |east
significative bits of
digital output
(D@ aur)

S| GNAL REGL : STD_LOG C_VECTOR(15 downto 0); -- Aregister of 16 bit
t hat stores the nost
significative bits of
digital output
(D @ aur)
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- - Generate “enable signals” for Open-DSP read or write access cycles

- - Signals generated into process :

-- nCE&_DACO, nCS_DACI1, ENABLE ALTERA TRISTATE_OUTPUTS, ENABLE_SIGNAL, nINT, RESET_nINT_MDi,
-- nLDAC_DAC_SIGNAIL, nLDAC_DACO, nLDAC_DACI1, DIGITAL_OUTO, DIGITAL_OUT1, NENABLE

IF (nRESET = ' 0') THEN
nCS_DACO <= '1';
nCS_DACl1 <= '1’;
ENABLE_ALTERA TRI STATE_QUTPUTS <= "0’ ;
ELSIF (ENABLE_SIGNAL = '1') THEN
CASE A(3 downto 0) IS
- - DAC chips (Write only) or ADC Conversion Registers (Read only)
WHEN "0000" | "O0001" | "0010" | "0011" =>
IF (RnW="0") THEN
NnCS_DACO <= | NTERNAL_nSTRB;
ENABLE_ALTERA TRI STATE_QUTPUTS <= "0’ ;

ELSE
nCS_DACO <= '1’;
ENABLE_ALTERA TRI STATE_OUTPUTS <= NOT(| NTERNAL_nSTRB) ;
END | F;
nCS_DACL <= '1';
WHEN "0100" | "0101" | "0O110" | "O111" =>

IF (RnW="0") THEN
NnCS_DACL <= | NTERNAL_nSTRB;
ENABLE_ALTERA TRI STATE_QUTPUTS <= "0’ ;
ELSE
nCS_DACL <= '1";
ENABLE_ALTERA_TRI STATE_OUTPUTS <= NOT(| NTERNAL_nSTRB) ;
END | F;
nCS_DAQD <= '1';
- - ADC configuration registers
WHEN "1010" | "1011" =>
IF (RnW="1") THEN
ENABLE_ALTERA_TRI STATE_OUTPUTS <= NOT(| NTERNAL_nSTRB) ;
ELSE
ENABLE_ALTERA TRI STATE_QUTPUTS <= ' 0’;
END | F;
nCS_DACD <= '1";
nCS_DACl1 <= "'1";
- - Control of Conversion register
WHEN "1100" =>
IF (RnW="1") THEN
ENABLE_ALTERA TRI STATE_OUTPUTS <= NOT( | NTERNAL_nSTRB) ;
ELSE
ENABLE_ALTERA TRI STATE_QUTPUTS <= "0’ ;
END | F;
nCS_DACO <= '1’;
nCS_DACl1 <= '1’;
- - Digital input locations
WHEN "1000" | "1001" =>
IF (RnW="1") THEN
ENABLE_ALTERA TRI STATE_OUTPUTS <= NOT( | NTERNAL_nSTRB) ;
ELSE
ENABLE_ALTERA TRI STATE_QUTPUTS <= "0’ ;
END | F;
nCS_DACO <= '1’;
nCS_DACl1 <= "'1";
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WHEN OTHERS =>
nCS_DACO <= '1’;
nCS DACL <= '1";
ENABLE_ALTERA TRI STATE_QUTPUTS <= ' 0’;

END CASE;
ELSE

nCS DACD <= '1';

nCS_DACL <= '1;

ENABLE_ALTERA TRI STATE_OUTPUTS <= ' 0’ ;
END I F;

IF (A9 downto 4) = DIP_SWRAM THEN
ENABLE_SI GNAL <= PC_nACCESS OR DI P_SW ALLOW PC_ACCESS;
ELSE
ENABLE_SIGNAL <= ' 0';
END | F;
IF (DI P_SW I NTERRUPT ENABLE = '1') THEN
nl NT <= | NTERNAL_nl NT;
ELSE
NINT <= " 1';
END | F;
RESET_nl NT_MDB <= START_OF_CONVERSI ON OR NOT( nRESET)
nLDAC_DAC SI GNAL <= nLDAC_DAC_TCLKO AND nLDAC DAC TCLK1 AND nLDAC DAC SCFT;
nLDAC_DACD <= nLDAC_DAC_SI GNAL;
nLDAC_DACL <= nLDAC_DAC_SI GNAL;
DI G TAL_OUTO <= REGD;
DI G TAL_OUT1 <= REGL;
NENABLE <= NOT( ENABLE_SI GNAL) OR | NTERNAL_nSTRS;
END PROCESS;
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-- (pen-DSP Read from Internal Registers and Digital Inputs. |f data read has | ess than 16 bit,
-- zeros are generated for non-used bits
-- Signal s generated into process:

-- Daur
PROCESS
BEG N
I F (I NTERNAL_nSTRB = '0') THEN
IF (ENABLE_SIGNAL = '1' AND RnW= "1") THEN
CASE A(3 downto 0) IS
-- ADC conversion regi sters (read only)
WHEN " 0000" =>
D OUT(11 downto 0) <= ADC REG 11 downto 0);
D QUT(15 downto 12) <= "0000";
WHEN "0001" =>
D OUT(11 downto 0) <= ADC REQ 23 downto 12);
D QUT(15 downto 12) <= "0000";
WHEN " 0010" =>
D OUT(11 downto 0) <= ADC REG 35 downto 24);
D OUT(15 downto 12) <= "0000";
WHEN "0011" =>
D OUT(11 downto 0) <= ADC REG 47 downto 36);
D OUT(15 downto 12) <= "0000";
WHEN "0100" =>
D OUT(11 downto 0) <= ADC REG 59 downto 48);
D_QUT(15 downto 12) <= "0000";
WHEN "0101" =>
D QUT(11 downto 0) <= ADC REGE 71 downto 60);
D_QUT(15 downto 12) <= "0000";
WHEN "0110" =>
D QUT(11 downto 0) <= ADC REG 83 downto 72);
D QUT(15 downto 12) <= "0000";
WHEN "0111" =>
D QUT(11 downto 0) <= ADC REG95 downto 84);
D QUT(15 downto 12) <= "0000";
-- ADC configuration registers: ENABLE REG and RNG REG
WHEN "1010" =>
D OUT(7 downto 0) <= ENABLE_REG
D QUT(15 downto 8) <= "00000000";
WHEN "1011" =>
D OUT(7 downto 0) <= RNG REG
D OUT(15 downto 8) <= BI P_REG
-- Control of Conversion register
WHEN "1100" =>
D OUT(0) <= NOT(INTERNAL_nl NT);
D _OUT(15 downto 1) <= "000000000000000";
-- Digital input |ocations
WHEN "1000" =>
D OUT <= DI G TAL_I No;
WHEN "1001" =>
D OUT <= DI G TAL_I N1;
WHEN OTHERS =>
END CASE;
END | F;
END | F;
END PROCESS;
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-- pen-DSP Wite to Internal Registers
-- Signal s generated into process:
--  RNG REG BIP REG ENABLE REG REQ®, REGI

PROCESS (| NTERNAL_nSTRB, nRESET)

BEG N
IF (nRESET = '0') THEN
RNG REG <= "11111111";
Bl P_REG <= "11111111";
ENABLE_REG <= "00000000";
REQD <= "0000000000000000";
REGL <= "0000000000000000";
ELSI F (I NTERNAL_nSTRB' EVENT AND | NTERNAL_nSTRB = '1') THEN
IF (ENABLE_SIGNAL = "1' AND R.nW= "'0") THEN
CASE A(3 downto 0) IS
-- ADC configuration registers: ENABLE REG and RNG REG
WHEN "1010" =>
ENABLE_REG <= D I N(7 downto 0);
WHEN "1011" =>
RNG REG <= D I N(7 downto 0);
Bl P_REG <= D | N(15 downto 8);
-- Digital output registers |ocations
WHEN " 1000" =>
REQ) <= D IN
WHEN "1001" =>
REGL <= D IN;
WHEN OTHERS =>
END CASE;
END | F;
END | F;
END PROCESS;

-- Cenerate final ADC start of conversion signal fromindividual ADC start of conversion signals
-- Signal s generated into process:
--  START_OF_COWERSI ON
PROCESS (CLK, nRESET)
BEG N
IF nRESET = '0° THEN
START_OF CONVERSI ON <= ' Q' ;
ELSI F (CLK EVENT AND CLK = "1') THEN
START_OF_CONVERS| ON <= ( START_OF_CONVERS| ON_TCLKO OR
START_OF_CONVERSI ON_TCLK1
OR START_OF_CONVERSI ON_SOFT) ;
END | F;
END PROCESS;

-- Cenerate DAC end of |oad signal
-- Signal s generated into process:
-- LDAC DAC EOL
PROCESS (CLK, nRESET)
BEG N
IF nRESET = '0° THEN
LDAC_DAC_COUNTER <= "00";
ELSI F (CLK EVENT AND CLK = "1') THEN
I F (nLDAC DAC SIGNAL = ' 0’) THEN
LDAC_DAC_COUNTER <= UNSI GNED( LDAC_DAC_COUNTER) + 1;
ELSE
LDAC_DAC_COUNTER <= "00";
END I F;
END | F;
LDAC DAC_EOL <= LDAC_DAC COUNTER(1);
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-- Cenerate |oad DAC signal every tinme that TCLKO go hi gh
-- Signal s generated into process:
-~ nLDAC_DAC TCLKO

PROCESS (TCLKO, LDAC DAC ECL)

BEG N
| F LDAC_ DAC EQL = '1' THEN
nLDAC DAC TCLKO <= "1’;
ELSI F (TCLKO' EVENT AND TCLKO = '1') THEN
I'F (D P_SWAUTO CONV_CONFI G = "01") THEN -- Begin of Conversion is controlled
by TCLKO
nLDAC DAC TCLKO <= '0’;
ELSE
nLDAC DAC TCLKO <= '1";
END | F;
END | F;
END PROCESS;

-- Cenerate | oad DAC signal every tinme that TCLK1 go high
-- Signal s generated into process:
--  nLDAC_DAC TCLK1

PROCESS ( TCLK1, LDAC DAC_EOCL)

BEGA N
| F LDAC_ DAC EQL = '1' THEN
nLDAC_DAC TCLK1 <= '1’;
ELSI F (TCLK1' EVENT AND TCLK1 = "1') THEN
I F (DI P_SWAUTO CONV_CONFI G = "10") THEN -- Begin of Conversion is controlled
by TCLKI1
nLDAC DAC TCLK1 <= '0';
ELSE
nLDAC DAC TCLK1 <= "1’;
END | F;
END 1 F;
END PROCESS;

-- Cenerate |oad DAC signal every tine that DSP wites a software conmand
-- Signal s generated into process:
--  nLDAC_DAC SOFT
PROCESS (| NTERNAL_nSTRB, LDAC DAC EQL)
BEG N
| F LDAC_ DAC EQL = '1' THEN
nLDAC DAC SOFT <= '1';
ELSI F (1 NTERNAL_nSTRB' EVENT AND | NTERNAL_nSTRB = '1') THEN
I F (ENABLE_SIGNAL = '1' AND A(3 downto 0) = "1100") THEN -- Control of
Conversi on regi ster
IF (RnW="0") THEN -- ADC Conversions are started by software
command
NLDAC_DAC_SOFT <= NOT(D_I N(0));
ELSE
nLDAC DAC SOFT <= '1';
END | F;
END | F;
END | F;
END PROCESS;
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Generate internal interrupt signal when End of Conversion is detected. Interrupt is cleared
-- when Start of Conversion is enabl ed

-- Signal s generated into process:
-- I NTERNAL_nl NT

PROCESS ( END_OF_CONVERSI ON, RESET_nl NT_NDB)
BEG N
IF RESET_nI NT_MDB = '1' THEN
I'NTERNAL_nI NT <= ' 1';
ELSI F (END_OF_CONVERSI ON' EVENT AND END_OF CONVERSI ON = ’ 0’ ) THEN
I NTERNAL_nI NT <= ' 0’ ;
END | F;
END PROCESS;

Generate ADC Start of Conversion every tine that TCLKO go high
-- Signal s generated into process:
--  START_OF_CO\WERSI ON_TCLKO
PROCESS ( TCLKO, END_OF_CONVERSI ON)
BEG N
I'F END_ OF_CONVERSION = "1' THEN
START_OF_CONVERSI ON_TCLKO <= ' 0’;

ELSIF (TCLKO’ EVENT AND TCLKO = '1') THEN

I'F (DI P_SWAUTO CONV_CONFI G = "01") THEN --

Begi n of Conversion is controlled
by TCLKO

START_OF_CONVERSI ON_TCLKO <= ' 1’ ;
ELSE
START_OF_CONVERSI ON TCLKO <= ' 0’ ;
END | F;
END | F;
END PROCESS;

Generate ADC Start of Conversion every tine that TCLK1 go high
-- Signal s generated into process:
--  START_OF_COWERSI ON_TCLK1
PROCESS (TCLK1, END_OF CONVERSI ON)

BEG N

I'F END OF_CONVERSION = "1' THEN

START_OF_CONVERSI ON_TCLK1 <= ' 0";
ELSI F (TCLK1' EVENT AND TCLK1 = '1') THEN

I'F (DI P_SW AUTO CONV_CONFI G = "10") THEN --

Begin of Conversion is controlled
by TCLK1

START_OF CONVERS| ON_TCLK1 <= ' 1';
ELSE
START_OF _CONVERS| ON_TCLK1 <= ' 0';
END I F;
END | F;
END PROCESS;
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-- Generate ADC Start of Conversion every tinme that DSP wites a software conmmand
-- Signal s generated into process:
--  START_OF_COWERS| ON_SOFT
PROCESS (| NTERNAL_nSTRB, END_OF CONVERSI ON)
BEGA N
I'F END_ OF_CONVERSION = "1' THEN
START_OF_CONVERSI ON_SOFT <= '0';
ELSI F (1 NTERNAL_nSTRB' EVENT AND | NTERNAL_nSTRB = '1') THEN
I F (ENABLE_SIGNAL = '1' AND A(3 downto 0) = "1100") THEN -- Control of
Conversi on regi ster
I F (DI P_SWAUTO CONV_CONFIG = "00" AND RnW= '0") THEN -- ADC
Conversions are started
by software command
START_OF _CONVERSI ON_SOFT <= D IN(1);
ELSE
START_OF_CONVERSI ON_SOFT <= '0’;
END 1 F;
END | F;
END 1 F;
END PROCESS;

-- Finite state nmachine that controls ADC autonatic conversion
-- Signal s generated into process:
-- COWERSI ON_STATE, COWERTER_CHANNEL, nCS _ADC, nWR_ADC, nRD ADC, HBEN_ADC
-- END_OF COWERSI ON, DELAY _END OF COWERSI ON, DATA ADC QUT, ADC REG
PROCESS (CLK, nRESET)
BEG N
IF (nRESET = '0') THEN
CONVERSI ON_STATE <= "000";
CONVERTER_CHANNEL <= "000";
nCS_ADC <= '1";
NWR_ADC <= "1’ ;
nRD_ADC <= '1';
HBEN ADC <= '1';
END_OF CONVERSION <= ' 0’ ;
DELAY_END_OF CONVERSION <= ' 0’ ;
ELSI F (CLK EVENT AND CLK = "1') THEN
| F (START_OF_CONVERSION = '1' AND END OF CONVERSION = '0') THEN -- Begin a
conversi on
| F ( CONVERSI ON_STATE = "000") THEN -- Wite control byte into the
ADC converter
END_OF CONVERSI ON <= ' Q' ;
HBEN_ADC <= '1’;
CASE CONVERTER_CHANNEL | S
WHEN " 000" =>
I F (ENABLE_ REG(0) = '1') THEN
DATA_ADC OUT(7 downto 5) <= "000";
DATA_ADC_QUT(4) <= RNG REG0);
DATA_ADC_OUT(3) <= BIP_REF0);
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DATA_ADC QUT(2 downto 0) <=
CONVERTER_CHANNEL,;

nCS_ADC <= '0’;

NWR_ADC <= ' 0’ ;

nRD_ADC <= " 1’;

CONVERSI ON_STATE <= "001";
ELSE

CONVERSI ON_STATE <= "101";
END | F;

WHEN " 001" =>
IF (ENABLE_RE1) = '1') THEN
DATA_ADC_QUT(7 downto 5) <= "000";
DATA ADC QUT(4) <= RNG REG(1);
DATA ADC QUT(3) <= BIP_REGE1);
DATA _ADC_QUT(2 downto 0) <=
CONVERTER_CHANNEL ;
nCS_ADC <= '0’;
nWR_ADC <= '0";
nRD_ADC <= "1";
CONVERS| ON_STATE <= "001";
ELSE
CONVERSI ON_STATE <= "101";
END | F;
WHEN " 010" =>
IF (ENABLE_REG2) = '1") THEN
DATA_ADC_QUT(7 downto 5) <= "000";
DATA ADC OUT(4) <= RNG REG2);
DATA ADC OUT(3) <= BIP_REG2);
DATA_ADC QUT(2 downto 0) <=
CONVERTER_CHANNEL ;
nCS_ADC <= '0’;
nWR_ADC <= '0’;
nRD_ADC <= '1";
CONVERSI ON_STATE <= "001";
ELSE
CONVERS| ON_STATE <= "101";
END | F;
WHEN " 011" =>
IF (ENABLE_REG3) = '1") THEN
DATA_ADC _OUT(7 downto 5) <= "000";
DATA _ADC OUT(4) <= RNG REQ 3);
DATA _ADC _QUT(3) <= BIP_REGE3);
DATA_ADC OUT(2 downto 0) <=
CONVERTER_CHANNEL ;
nCS_ADC <= '0’;
nWR_ADC <= '0’;
nRD_ADC <= '1’;
CONVERS| ON_STATE <= "001";
ELSE
CONVERSI ON_STATE <= "101";
END | F;
VWHEN " 100" =>
IF (ENABLE_REG(4) = '1") THEN
DATA_ADC OUT(7 downto 5) <= "000";
DATA_ADC _QUT(4) <= RNG REG(4);
DATA_ADC_QUT(3) <= BIP_REGQ(4);
DATA_ADC_QUT(2 downto 0) <=
CONVERTER_CHANNEL ;
nCS_ADC <= '0’;
nWR_ADC <= '0’;
nRD_ADC <= "1';
CONVERSI ON_STATE <= "001";
ELSE
CONVERSI ON_STATE <= "101";
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END | F;
WHEN " 101" =>
| F (ENABLE_REG(5) = '1') THEN
DATA_ADC QUT(7 downto 5) <= "000";
DATA _ADC _QUT(4) <= RNG REG5);
DATA _ADC _QUT(3) <= BIP_REGE5);
DATA_ADC OUT(2 downto 0) <=
CONVERTER_CHANNEL ;
nCS_ADC <= '0’;
nWR_ADC <= ' 0’ ;
nRD_ADC <= '1";
CONVERSI ON_STATE <= "001";
ELSE
CONVERS| ON_STATE <= "101";
END | F;

WHEN " 110" =>
I F (ENABLE_REG 6) = '1') THEN
DATA_ADC OUT(7 downto 5) <= "000";
DATA _ADC QUT(4) <= RNG REG(6);
DATA_ADC_QUT(3) <= BIP_REG6);
DATA _ADC OUT(2 downto 0) <=
CONVERTER_CHANNEL ;
nCS ADC <= '0’;
nWR_ADC <= '0’;
nRD_ADC <= "1';
CONVERSI ON_STATE <= "001";
ELSE
CONVERS| ON_STATE <= "101";
END | F;
WHEN "111" =>
I F (ENABLE_REE 7) = '1') THEN
DATA_ADC _OUT(7 downto 5) <= "000";
DATA _ADC OUT(4) <= RNG REGF7);
DATA _ADC QUT(3) <= BIP_REE7);
DATA_ADC QUT(2 downto 0) <=
CONVERTER_CHANNEL ;
nCS_ADC <= '0’;
nWR_ADC <= '0’;
nRD ADC <= "1’;
CONVERS| ON_STATE <= "001";
ELSE
CONVERS| ON_STATE <= "101";
END | F;
VWHEN OTHERS =>
END CASE;
ELSI F ( CONVERSI ON_STATE = "001") THEN-- End wite control byte into
t he ADC converter
nCS_ADC <= '1';
nWR_ADC <= "1’
nRD_ADC <= '1’;
HBEN_ADC <= '1';
CONVERSI ON_STATE <= "010";
ELSI F ( CONVERSI ON_STATE = "010") THEN-- Wait for an interrupt from
t he ADC converter
IF (nINT_ADC = '0") THEN
nCS_ADC <= '0’;
nWR_ADC <= "1’;
nRD_ADC <= '0’;
HBEN_ADC <= ' 0’ ;
CONVERSI ON_STATE <= "011";
END | F;
ELSI F ( CONVERSI ON_STATE = "011") THEN-- Read the LSB part of
converter response
CASE CONVERTER_CHANNEL | S
WHEN " 000" =>
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ADC_REE 7 downto 0) <= DATA_ADC IN;
WHEN " 001" =>
ADC REG(19 downto 12) <= DATA ADC IN;
WHEN " 010" =>
ADC_REGE 31 downto 24) <= DATA_ADC I N;
WHEN " 011" =>
ADC_REG(43 downto 36) <= DATA ADC IN;
VWHEN " 100" =>
ADC_REG 55 downto 48) <= DATA_ADC I N;
VHEN " 101" =>
ADC_REG( 67 downto 60) <= DATA ADC I N;
VHEN " 110" =>
ADC REG 79 downto 72) <= DATA ADC I N,
VHEN " 111" =>
ADC REG( 91 downto 84) <= DATA ADC I N
VWHEN OTHERS =>
END CASE;
nCS_ADC <= '0';
nWR_ADC <= "1';
nRD_ADC <= ' 0’ ;
HBEN_ADC <= "1";
CONVERS| ON_STATE <= "100";
ELSI F (CONVERSI ON_STATE = "100") THEN-- Read the MSB part of
converter response
CASE CONVERTER_CHANNEL | S
VWHEN " 000" =>
ADC_REG 11 downto 8) <= DATA_ADC | N(3 downto

0);
VWHEN " 001" =>
ADC_REGE 23 downto 20) <= DATA_ADC | N(3 downto
0);
WHEN " 010" =>
ADC_REG( 35 downto 32) <= DATA ADC | N(3 downto
0);
WHEN " 011" =>
ADC_REGQ(47 downto 44) <= DATA ADC | N(3 downto
0);
VWHEN " 100" =>
ADC_REG( 59 downto 56) <= DATA_ADC | N(3 downto
0);
WHEN " 101" =>
ADC_REQ 71 downto 68) <= DATA ADC | N(3 downto
0);
WHEN " 110" =>
ADC_REQ83 downto 80) <= DATA ADC | N(3 downto
0);
WHEN " 111" =>
ADC_REG 95 downt o 92) <= DATA_ADC | N(3 downto
0):

VWHEN OTHERS =>
END CASE;
nCS_ADC <= "1’;
nVWR_ADC <= "1’;
nRD ADC <= "1’;
HBEN ADC <= '1';
CONVERS| ON_STATE <= "101";
ELSI F ( CONVERSI ON_STATE = "101") THEN-- Select the next ADC channel
or indicate ECC
nCS_ADC <= '1’;
nWR_ADC <= "1’
nRD_ADC <= '1';
HBEN_ADC <= ' 1';
CASE CONVERTER_CHANNEL | S
WHEN " 000" =>
CONVERTER_CHANNEL <= "001";
CONVERSI ON_STATE <= "000";
END OF CONVERSION <= '0’;
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WHEN " 001" =>
CONVERTER_CHANNEL <= "010";
CONVERSI ON_STATE <= "000";
END_OF _CONVERSI ON <= ' 0 ;
WHEN " 010" =>
CONVERTER_CHANNEL <= "011";
CONVERSI ON_STATE <= "000";
END_OF CONVERSION <= ' 0’ ;
WHEN " 011" =>
CONVERTER_CHANNEL <= "100";
CONVERSI ON_STATE <= "000";
END_OF CONVERSION <= ' 0’ ;
WHEN " 100" =>
CONVERTER_CHANNEL <= "101";
CONVERSI ON_STATE <= "000";
END_OF CONVERSION <= ' 0’ ;
VWHEN " 101" =>
CONVERTER_CHANNEL <= "110";
CONVERS| ON_STATE <= "000";
END_OF CONVERSION <= ' 0’ ;
VHEN " 110" =>
CONVERTER_CHANNEL <= "111";
CONVERS| ON_STATE <= "000";
END_OF CONVERSION <= ' 0’ ;
VHEN " 111" =>
CONVERTER_CHANNEL <= "000";
CONVERSI ON_STATE <= "000";
END_OF CONVERSION <= " 1’;
DELAY_END OF CONVERSI ON <= ' 1’;
WHEN OTHERS =>
END CASE;
END | F;
ELSE -- Initial state in which FSMis waiting for the start of conversion
signal .
-- Normally DELAY END OF COWERSION is 'O’ except when
-- ( COWERSI ON_STATE="101" and
COWERTER_CHANNEL="111")
-- otherwise a pulse is generated on END OF COWERSI ON si gnal
nCS_ADC <= '1’;
NWR_ADC <= '1";
nRD_ADC <= '1';
HBEN_ADC <= '1’;
CONVERSI ON_STATE <= "000";
CONVERTER_CHANNEL <= "000";
CASE DELAY_END OF_CONVERSI ON | S

WEN ' 0 =>
END_OF _CONVERSI ON <= ' 0’ ;
WHEN ’ 1' =>

DELAY_END _OF _CONVERSI ON <= ' 0’ ;
END_OF_CONVERSI ON <= ' 1';
WHEN OTHERS =>
END CASE;
END | F;
END | F;
END PROCESS;
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