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1. Overview

The construction of the Universal Pulse Processor (UPP) HD63143 has already been described  in the
hardware manual, where also the states for the assignment of inputs and outputs have been explained
in detail.

This software description deals with the realization of UPP functions in RTOS/PEARL. 

The firmware provides the user with various entries for the operation of the DPIO32. Below, the entries
are assigned to the operating modes 'pin I/O' and 'pulse processing mode' (PPM). The entries may
overlap at assignment (as, e.g., for the interrupt handling).
  
Pin I/O means all 'simple' level changes of input and output pins and contains the input operation of the
channels and the handling of error messages at output channels.

In the pulse processing mode all counting functions of the HD63143 will be explained.

Following tables give an overview of the implemented entries:

Pin I/O

SEND...SETDP1 Enabling an output of the first DPIO32 in the system

SEND...SETDP2 Enabling an output of the second DPIO32 in the system

SEND...RESDP1 Disabling an output of the first DPIO32 in the system

SEND...RESDP2 Disabling an output of the second DPIO32 in the system

SEND...OUTDP1 Setting all outputs of the first DPIO32 in the system

SEND...OUTDP2 Setting all outputs of the second DPIO32 in the system

TAKE...ERRDP1 Reading the error status of the output driver of the LMD18400

TAKE...GETDP1 Reading the entries or error flags of the first DPIO32 in the system

TAKE...GETDP2 Reading the entries or error flags of the second DPIO32 in the system
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Interrupt Handling

CALL IRQDP1 Setting the interrupt mode of the CIO Z8635 entries

CALL EVDP1 Assignment of EVENTs to the CIO Z8536 entries

CALL IRQUP1 Setting the interrupt mode of the HD63143 entries 

CALL IRSUPL Determining the pin which triggered the interrupt - lower UPP

CALL IRSUPH Determining the pin which triggered the interrupt - upper UPP

CALL LEVDP1 Setting the board_interrupt_level on the VMEbus

Pulse Processing Mode

CALL UPPINI Resetting the HD63143 and determining the maximum function number

CALL MODDPI Pin assignment and operating modes of the HD63143

CALL SUPDPI Setting the HD-pulse register

value=GUPDPI Reading the HD-pulse register

Table 1.1.1: Overview of the available entries

The entries SETDP2, RESDP2, OUTDP2 and GETDP2 access the second DPIO32 in the system. The
VMEbus basis address of the second DPIO32 has to be set to $xxE14100 (an offset of +$100 to the
first DPIO32). The explanation of how to set the basis address can be taken from the hardware manual.
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2. Entries for the Pin-I/O Operation (Setting and Reading Inputs or Outputs)

2.1 Selection and Assignment of Inputs and Outputs

For a better understanding of how to assign inputs and outputs in the DPIO32, please consult the figure
'Assignment of inputs and outputs to the controllers' , which can be found in the hardware manual.
In this chapter the assignment of inputs and outputs for pin-I/O operation, that is for 'quasistatical'
circuits, will be described. 
The pin assignment for UPP functions (timer/counter) will be explained in the following chapter
'Entries for the Pulse Processing Mode'.

2.1.1 Pin-I/O Entries

All 32 channels of the DPIO32 can always be read transparently as entries via the CIOs Z8536. 

This function works independently from the use of channels as outputs by the UPPs HD63143. If this
were the case, only the output level would be played back and of course no external input signals must
be applied!

At the same time channels 1...8 and 17...24 can be used in groups of four as inputs of the HD63143.
Doing this, however, only UPP functions are possible, because the pin-I/O input operation is run via
the CIOs. As mentioned before, the UPP function will be explained in the following chapter 'Entries
for the Pulse Processing Mode'.

2.1.2 Pin-I/O Outputs

In order to run a channel as statical output the following has to be noticed:

A pin can only work as a pin-I/O output, if it was selected for the UPP mode 'pin I/O' and the
complete group of four which is part of it is defined as output in the mode.

As soon as a channel of a group of four was defined as UPP input, the multiplexer will enable all
four pins as inputs!

After a power-on or RESET all 32 pins of the RTOS/PEARL firmware included in the range of
delivery are set to mode 'pin I/O' and are defined as output pins.
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2.2 Enabling Individual Outputs - SETDP1, SETDP2

Declaration:
SPC SETDP1 DATION OUT BASIC GLOBAL;
SPC SETDP2 DATION OUT BASIC GLOBAL;

Variable definition:
DCL setbit_no1 FIXED;
DCL setbit_no2 FIXED;

Value range:
setbit_no1,
setbit_no2 :  1...32  (real pins)

33...40 (hidden pins lower HDC (HD1)) 
41...48 (hidden pins upper HDC (HD2)) 
(For more detailed informations about the pin types, refer chapter 4.)

Procedure call:

SEND setbit_no1 TO SETDP1

SEND setbit_no2 TO SETDP2

The output with the according channel number is being enabled. 

The selection SETDP1 sets the output of the first DPIO32 in the system and the selection SETDP2 sets
an output on the second DPIO32 (if available).
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2.3 Disabling Individual Outputs - RESDP1, RESDP2

Declaration:
SPC RESDP1 DATION OUT BASIC GLOBAL;
SPC RESDP2 DATION OUT BASIC GLOBAL;

Variable definition:
DCL resbit_no1 FIXED;
DCL resbit_no2 FIXED;

Value range:
resbit_no1,
resbit_no2 :  1...32  (real pins)

33...40 (hidden pins lower HDC (HD1)) 
41...48 (hidden pins upper HDC (HD2)) 
(For more detailed informations about the pin types, refer chapter 4.)

Procedure call:

SEND resbit_no1 TO RESDP1

SEND resbit_no2 TO RESDP2

The output with the according channel number is being disabled.

The call RESDP1 sets the output on the first DPIO32 in the system and the call RESDP2 sets an output
on the second DPIO32 (if available).
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2.4 Setting All Outputs - OUTDP1, OUTDP2

By means of the DATIONs  OUTDP1 and OUTDP2 it is possible to set and play back (the physical)
outputs. The declaration in &Problemteil therefore has to be as follows:

SPC OUTDP1 DATION INOUT BASIC GLOBAL;
SPC OUTDP2 DATION INOUT BASIC GLOBAL;

Variable definition:
DCL obit321 BIT(32);
DCL obit322 BIT(32);

Value range:
obit321,
obit322 :  $00000000...$FFFFFFFF  (channel no.)

Procedure call:

SEND obit321  TO OUTDP1;

SEND obit322  TO OUTDP2;

All outputs are set accordingly to the selected DATION and the specified variable.

Output e.g.: $00000001 --< only output  1 is active
$80000000 --< only output 32 is active

Selection OUTDP1 responds to the outputs on the first DPIO32 and selection OUTDP2 responds to the
outputs on the second DPIO32 (if available).
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2.5 Reading the Error Status of the Outputs - ERRDP1

The DATION ERRDP1 shows the error status of the output drivers. For a group of four outputs a
shared error signal is generated.

SPC ERRDP1 DATION IN BASIC GLOBAL;

Variable definition:
DCL error BIT(32);

Value range:
error:  For each channel group four bits are returned which are always set similiarly, because

each driver has only one error output for four channels. If the four bits are set to '0000',
no error occurred. If the bits are set to '1111', an error occurred in at least one channel.

Bit 31...28 27...24 23...20 19...16 15...12 11...8 7...4 3...0

Channel 32...29 28...25 24...21 20...17 16...13 12...9 8...5 4...1

Notes on error recovery:
If the error states 'excess temperature' or 'supply voltage too high' occur, the LMD18400
disables its four outputs. If the error state removes and the inputs of the driver
component are still active, the LMD18400 automatically enables the outputs again!

Procedure call:

TAKE error FROM ERRDP1;
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2.6 Reading the Inputs or the Actual Value of the Output -GETDP1, GETDP2

Declaration:
SPC GETDP1 DATION IN BASIC GLOBAL;
SPC GETDP2 DATION IN BASIC GLOBAL;

Variable definitions:
DCL ibit321 BIT(32);
DCL ibit322 BIT(32);

Value ranges:
ibit321,
ibit322 :  $00000000...$FFFFFFFF

Procedure calls:

TAKE ibit321 FROM GETDP1

TAKE ibit322 FROM GETDP2

All entries are read or played back.

GETDP1 accesses the first DPIO32 board in the system, GETDP2 accesses the second DPIO32 (if
available).

e.g.: $00000001 --< only input 1 is active or output 1 is enabled 
$80000000 --< only input 32 is active or output 32 is enabled
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3. Interrupt Handling

The inputs of both CIOs Z8536 or the inputs of both UPPs HD63143 can be configurated as interrupt
sources on the DPIO32. 
The CIOs are directly connected to the local interrupt logic. The HD63143 can trigger an interrupt,
because its interrupt output can be applied to a CIO input via multiplexers (see hardware manual
DPIO32, figure 'Assignment of Inputs and Outputs to the Controllers'). The input channels used for this
are channel 16 and channel 32. If the HD63143 are to trigger interrupts, these inputs cannot be used for
external signals anymore!

The entries for the configuration of CIO-Z8536 interrupts and HD63143 interrupts are constructed
largely independently from each other. They use, however, the same parameters for the assignment of
EVENTs to the pins. Therefore, always the last entry made for this pin is valid!

3.1 Setting the Interrupt Modes of the CIO Z8536 Inputs - IRQDP1

This function sets the interrupt mode for the 32 inputs guided to the CIOs Z8536.

Declaration:
SPC IRQDP1 ENTRY (FIXED, FIXED) GLOBAL;

Variable definition:
DCL (irpin, irmode) FIXED;

Value ranges:
irpin : Number of input channel:

0 ...no channel selected
1...32 ...input channel of the DPIO32
Attention: The interrupt mode of pins 16 and 32 can also be changed later via

function IRQUP1!

irmode: Interrupt mode:
0 ...no interrupt
1 ...interrupt at rising edge
2 ...interrupt at falling edge
3 ...pulse mode: interrupt at rising edge
4 ...pulse mode: interrupt at falling edge
5 ...pulse mode: interrupt at rising and falling edge

Procedure call:

CALL IRQDP1 (irpin, irmode)
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In modes 1 and 2 pulses which are received during interrupt handling are not recognized. The interrupt
handling lasts about 10 µs.

The advantage of modes 3 to 5 is that a pulse which is received during an interrupt handling is
recognized. If several pulses are received during that time, however, only the pulse with the highest
priority is recognized by the CIO Z8536. 

The entry with the highest number has the highest and the entry with the lowest number the lowest
priority (example: A7 -< highest priority, A0 -< lowest priority).

Note: As soon as the interrupt mode 'pulse mode' is set for a pin of a CIO-Z8536 input group
(8 inputs), all other pins of this group are also in the pulse mode! 

After a RESET following EVENTs are standardly assigned to the CIO inputs:

Interrupt at entry no. EVENT

1 EV00000001
2 EV00000002
3 EV00000004
: :
31 EV40000000
32 EV80000000

Table 3.1.1: Assignment of triggered EVENTs to the channels

This assignment can be changed by means of procedure EVTDP1, described below.
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3.2 Assignment of EVENTs to the CIO Z8536 Inputs - EVTDP1

By means of this procedure it is possible to change the default setting of the assignment of EVENTs
to the CIO-Z8536 inputs of the DPIO32. Moreover, there is the possibility to assign several EVENTs
to one pin.

Declaration:
SPC EVTDP1 ENTRY (FIXED, BIT(32)) GLOBAL;

Variable definition:
DCL evpin FIXED;
DCL event BIT(32);

Value ranges:
evpin : Number of the input channel:

0 ...no channel selected
1...32 ...input channel of the DPIO32
Attention: The EVENT assignment of pins 16 and 32 can also be changed later via

the IRQUP1 function!

event: $00000000...$FFFFFFFF

Procedure call:

CALL EVTDP1 (evpin, event)

Example: The EVENTs 1 and 32 are to be triggered for pin 3 at fulfilled interrupt condition
(according to IRQDP1).

The parameters have to be set like this: evpin =  3
event = $80000001
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3.3 Setting the Interrupt Mode of the HD63143 Pins - IRQUP1

This function sets the interrupt mode for the 48 possible HD63143 pins of the DPIO32. It contains the
'real' and the 'hidden' pins of both HD63143 controllers.

An HD63143 can trigger an interrupt, if a defined edge is determined at one of its 24 pins. The
initiating signal can, for instance, be applied externally to a pin defined as input or the signal can be set
as output of a UPP function.

The edges which are triggering an interrupt are determined in the HD63143 and cannot be changed.
Following table shows the assignments of pins and edges. The second line shows the original pin
designation of the HD63143 data sheet. The third and fourth line specify the pins which are to be
transmitted, if the RTOS/PEARL firmware is used for the DPIO32. 

Interrupt at
edge 9 8 9 8 9

UPP no. 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Pin no. on
lower 40 39 38 37 36 35 34 33 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
HD (HD1)

Pin no. on 
upper 48 47 46 45 44 43 42 41 32 31 29 28 27 26 25 24 23 22 21 20 19 18 17 16
HD (HD2)

Table 3.3.1: Interrupt-initiating edges of the HD63143 pins on the DPIO32

If the procedure is called, it overwrites the interrupt configurations possibly made via IRQDP1 and
EVTDP1 for the input channel 16 (lower UPP) or channel 32 (upper UPP). On the other hand the
functions IRQDP1 and EVTDP1 would change the settings of IRQUP1, if they would be selected later
for channels 16 or 32!

Declaration:
SPC IRQUP1 ENTRY (FIXED, FIXED, BIT(32)) GLOBAL;

Variable definition:
DCL (irqpin, irqmode, eventmask) FIXED;
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Value ranges:
irqpin : Number of the input channel:

0 ...no channel selected
1...16 ...'real' pin on lower UPP
17...32 ...'real' pin on upper UPP
33...40 ...'hidden' pin on lower UPP
41...48 ...'hidden' pin on upper UPP

Note: Concerning the circuit the UPP pins 9...16 or 25...32 are wired  as
outputs at P2. They still can be used as input pins, if they are set by
another process. For these UPP pins it isn't possible to apply an
external input signal to P2! If these pins are required as inputs they can
be used as pin-I/O inputs of the CIO Z8536 (UPP functions are not
possible). 

irqmode: Interrupt mode:
0 ...no interrupt
1 ...interrupt released

eventmask: EVENT mask:
By means of this BIT(32) variable one or more EVENTs are selected for the specified
pin. These EVENTs are triggered at fulfilled interrupt condition.

$00000000...$FFFFFFFF

Attention: By selecting this function the interrupt performance of the input
channels 16 and 32 applied to the CIO Z8536 is automatically
configurated again. All previous settings, such as via IRQDP1 or
EVTDP1 are lost.

Procedure call:

CALL IRQUP1 (irqpin, irqmode, eventmask)



Interrupt Handling

VME DPIO32  Software Manual Rev. 2.116

3.4 Determining HD63143 Pins Which Triggered an Interrupt - 
      IRSUPL, IRSUPH

After the initiation of an EVENT it is necessary to find out by which pin it was triggerd, because it isn't
possible to determine an EVENT for each of the 48 UPP pins. These DATIONs show all pins of the
HD63143 which have changed since the last selection of this DATION.

Declaration:
SPC IRSUPL DATION INOUT BASIC GLOBAL;
SPC IRSUPH DATION INOUT BASIC GLOBAL;

Variable definition:
DCL (pin_l, pin_h) BIT(32);

Value ranges:
pin_l,
pin_h: Pins whose level has changed since the last selection.

$00000000...$000FFFFFF

e.g.: $00000010 -> pin 5

Procedure calls:

TAKE pin_l FROM IRSUPL

TAKE pin_h FROM IRSUPH

3.5 Setting the Board-Interrupt Level on the VMEbus - LEVDP1

Declaration:
SPC LEVDP1 ENTRY (FIXED) GLOBAL;

Variable definition:
DCL irlev FIXED;

Value ranges:
irlev : Interrupt release and interrupt level

0 ...interrupt locked
1...7 ...VMEbus-interrupt level

Procedure call:

CALL LEVDP1 (irlev)
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4. Entries for the Pulse Processing Mode

4.1 Register Structure and I/O Pins

The pulse processor of the HD63143 requires various I/O pins for its operating modes (trigger pin, gate
pin, clock pin,...). These pins can either be 'real' or 'virtual' pins. 
Real pins are physically available input or output pins of the controllers. The pin numbers of the real
pins are chosen in such a way that they correspond to the channel-designation numbers on connector
P2.

Attention!
It has to be secured that the pin direction chosen in the software is identical to the direction of
the connected signals!
                                                
A pin which is only available as an output pin can nevertheless be used as an input pin (of
another process) in the controller at the same time. Of course it isn't possible to apply an
external input signal at the connector for this pin!

Directly after a hardware RESET all UPP pins are defined as input. The output multiplexers are
enabled for output operation, however, in order to set the outputs (channels 1...8, 17...24) at P2 of the
DPIO32 to '0' and activate the front LEDs in connection with internal pull-down resistors.
Immediately after a RESET the RTOS/PEARL firmware, included in the delivery range,
defines the UPP pins as output pins. Now they can be activated as outputs in pin-I/O operation.

The output multiplexers enable the input operation as soon as a pin of the port nibble  (1...4,
5...8 or 17...20, 21...24) has been defined as input. For the output operation of a nibble it is therefore
necessary to define all four pins as outputs. If one group is defined as input, the front LEDs can
luminesce, but the the outputs themselves remain inactive.

The virtual pins are only available internally of the HD63143 controllers. They are differentiated into
'hidden pins' and 'dummy pins' again. Hidden pins can be set and read. They are evaluable for further
functions. Dummy pins should be used, if a pin has to be specified according to the rules of the
operating modes, but is not required for further functions anymore.

Pins are assigned to every process to be handled. Within an HD63143 controller it is possible to use the
pins of one process in any other process. It is possible, for instance, to define the output pin of one
process as input pin of another process.   
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Apart from the pins registers are assigned to each process. The HD63143 manages its registers
similiarly to the functional pins in a 'register pool'. Within an HD63143 the register of one process, e.g.,
whose content is always incremented, can serve as limit value of the counting cycle of another process.

4.2 Resetting the HD63143 and Determining the Maximum Function No. -UPPINI

This call executes following procedures:

1. The maximum function no. is transmitted.
It determines the length of the function table to be handled and therefore has direct influence
onto the resolution of the counting functions.

The time T  specified in the following table shows the minimum possible pulse time for the highRESOL

and low pulse for the inputs. That means that the maximum possible countable frequency is f  <MAX

[1/(2x T )] at a pulse duty factor of 1:1. RESOL

For the outputs T  determines the minimum possible period time. This is not valid, however, forRESOL

signals which are to be externally accessible via the connector P2, because those signals are
transmitted via the output drivers LMD18400. The output drivers can generally only enable pulses
of $ 10 µs!

2. All UPP ports are set to bit-I/O mode.

3. The UPP is disabled.

(After a RESET the UPP is also preset, as described under points 2 and 3.)

Declaration:
SPC UPPINI ENTRY (FIXED, FIXED, FIXED) GLOBAL;

Variable definition:
DCL cardno FIXED;
DCL devno  FIXED;
DCL mfnr   FIXED;

Value ranges:
cardno: Card no.

Number of the DPIO32 board in the VMEbus system. If the system contains
only one board, a '1' is specified, here.
1...n ...board 1 to n
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devno: Device no.
By means of this parameter the two UPPs of one board are differentiated.
1 ...lower UPP (HD1)
2 ...upper UPP (HD2)

mfnr : Maximum function number

mfnr
Number of max. resolution

procedures to be T
executed [µs]

RESOL

0 16 8,00
1 0 0,25
2 1 0,50
3 2 0,75
4 3 1,00
5 4 1,25
6 4 1,50
7 5 1,75
8 6 2,00
9 7 2,25

10 8 2,50
11 8 2,75
12 9 3,00
13 10 3,25
14 11 3,50
15 12 3,75
16 12 4,00
17 13 4,25
18 14 4,50
19 15 4,75
20 16 5,00
21 16 5,25
22 16 5,50
23 16 5,75
24 16 6,00
25 16 6,25
26 16 6,50
27 16 6,75
28 16 7,00
29 16 7,25
30 16 7,50
31 16 7,75

(32) 16 8,00

Table 4.2.1: Meaning of the maximum function number (mfnr)

Procedure call:

CALL UPPINI (cardno, devno, mfnr)
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4.3 Pin Assignment and Operating Modes of the HD63143 -MODDPI

By means of this entry the pulse processors of the two HD63143 are initialized. The desired functions
are assigned to the 'real' and 'virtual' pins and the operating mode of the processor is selected.
Furthermore the registers required for the operating modes are assigned.

Attention!
During the selection of MODDPI the pulse processor is stopped, that means that new initialisations
are to be avoided during operation! Parameter defaults via SUPDPI, however, are transparently (see
also entry SUPDPI).

Declaration:
SPC MODDP1 ENTRY (FIXED,FIXED,FIXED,FIXED,FIXED,FIXED,FIXED,FIXED,
                  FIXED,FIXED,FIXED,FIXED,FIXED) GLOBAL;

Variable definition:
DCL (crd,op,opol,ip,iedg,tp,tedg,gp,mode,fnr,wr,ar,prld) FIXED;

Value range:
The value ranges of the parameters will be explained in detail below.

Procedure call:

CALL MODDPI(crd,op,opol,ip,iedg,tp,tedg,gp,mode,fnr,wr,ar,prld)

4.3.1 Selection of DPIO32 Board, of Pins and Edges

crd : Card No. (if a system contains more than one DPIO32)
0 ...ignore board
1...16 ...board 1 to 16
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op : Selection of output pins 

64 different pins can be selected:

Pin no. to be entered Pin designation of the two
op = HD63143 controllers

Pin type

0 no pin -

1...16    1*) 1...16 lower HDC (HD1)output pin
('real')17...32   2*) 1...16 upper HDC (HD2)

33...40 17...24 lower HDC (HD1)hidden pin
('virtual')41...48 17...24 upper HDC (HD2)

49...56 25...32 lower HDC (HD1)dummy pin
('virtual')57...64 25...32 upper HDC (HD2)

1)* The numbers to be entered of the real pins have been selected in a way that they match the channel
designation numbers on the connector P2. 

   Pins 9...16 or 25...32 are wired as outputs at P2. The I/O circuit of pins 1...8 or 17...24 can be
programmed in groups as four either as output circuit or input circuit.

Table 4.3.1: Selection of output pins in PPM operation

It has to be taken care of that the pin direction of the real pins selected in the software
corrsponds to the connected signals!

opol: Polarity of output signals
0 ...output is 'LOW active'
1 ...output is 'HIGH active'
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ip: Selection of input pins 

48 different pins can be selected:

Pin no. to be entered Pin designation of the two
ip = HD63143 controllers

Pin type

0 -
internal cycle

T = 5µs

1...16    1*) 1...16 lower HDC (HD1)input pin
('real')17...32   2*) 1...16 upper HDC (HD2)

33...40 17...24 lower HDC (HD1)hidden pin
('virtual')41...48 17...24 upper HDC (HD2)

1)* The numbers to be entered of the real pins have been selected in a way that they match the channel
designation numbers on the connector P2. 

   Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by
another process. No external input signal can be applied to P2 for these pins!

The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or
input circuit.

Table 4.3.2: Selection of input pins in PPM operation

It has to be taken care of that the pin direction of the real pins, as selected in the
software, corresponds to the connected signals!

iedg: Selection of the active edge of the input signal
0 ...input function locked
1 ...rising edge active
2 ...falling edge active
3 ...rising and falling edge active
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tp: Selection of trigger pins
                                     

48 different pins can be selected:

Pin no. to be entered Pin designation of the two
tp = HD63143 controllers

Pin type

0 -
internal cycle

T = 5µs

1...16    1*) 1...16 lower HDC (HD1)input pin
('real')17...32   2*) 1...16 upper HDC (HD2)

33...40 17...24 lower HDC (HD1)hidden pin
('virtual')41...48 17...24 upper HDC (HD2)

1)* The numbers to be entered of the real pins have been selected in a way that they match the channel
designation numbers on the connector P2. 

   Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by
another process. No external input signal can be applied to P2 for these pins!

The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or
input circuit.

Table 4.3.3: Selection of trigger pins in PPM operation

It has to be taken care of that the pin direction of the real pins, as selected in the
software, corresponds to the connected signals!

tedg: Selection of the active edge of the trigger signal
0 ...input function locked
1 ...rising edge active
2 ...falling edge active
3 ...rising and falling edge active
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gp: Selection of gate pins
                                     

48 different pins can be selected:

Pin no. to be entered Pin designation of the two
tp = HD63143 controllers

Pin type

0 -
internal cycle

T = 5µs

1...16    1*) 1...16 lower HDC (HD1)input pin
('real')17...32   2*) 1...16 upper HDC (HD2)

33...40 17...24 lower HDC (HD1)hidden pin
('virtual')41...48 17...24 upper HDC (HD2)

1)* The numbers to be entered of the real pins have been selected in a way that they match the channel
designation numbers on the connector P2. 

   Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by
another process. No external input signal can be applied to P2 for these pins!

The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or
input circuit.

Table 4.3.4: Selection of gate pins in PPM operation

It has to be taken care of that the pin direction of the real pins, as selected in the
software, corresponds to the connected signals!
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4.3.2 Selection of the Pulse Processing Mode by Parameter mode

mode: Selection of the pulse processing mode 

Starting from firmware version dpisrv 2.5 following operating modes are
implemented:

mode Name Short description

0 Pin I/O only static setting and reading without counting functions

1 NOP no operation on pulse mode

2 INC increment counter, pulse out

3 FFC fifty-fifty duty cycle counter with compare

4 PWC pulse width counter, reset by trigger pulse, PWM-output

5 GTS gated counter with sample

6 UDS up/down counter with sample

7 TPC two phase up-down counter

8 FRS free running counter/timer with sampling

9 INS interval counter/timer with sampling

10 FRC free running counter/timer with compare

11 OSC one shot counter/timer with compare

12 GTC gated counter/timer with compare

13 CTO combination trigger one shot counter/timer

14 SIT shift input (serial in)

15 SOT shift output (serial out)

16 SPO shift parallel output

If 100 (decimal) are added to the parameter value by mode, the counting direction of
the working register turns, that means the working register (wr) is not counted up but
counted down instead!

The various modes will be described in more detail below. Furthermore the useful value
range of other parameters of MODDPI is specified for every operating mode.
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4.3.3 Pin-I/O Operation

The pin-I/O operation has to be selected for pins which are not to be set by counting functions, but
'quasi statically' via the entries SETDP1, RESDP1 or OUTDP1. In this mode counting functions are not
possible. 

The static read-in of channels via GETDP1 is, independent from the selected UPP mode, always
possible (also if the pin-I/O mode had not been selected for the according pin).

After a RESET the firmware sets all channels to pin-I/O operation, defines all real UPP pins as outputs
and sets them to '0'.

The other paramaters of MODDPI have to be set as follows if this mode is chosen:

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
*PinI/O51-16* 1*)* 0  * 1*)* 0  * 0  * 0  * 0  * 0  * 0  * 0  * 0  * 0  *
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

1*) For the pin-I/O operation only the use of real pins is useful: Pin no. 1-16 (HD1) or 17-32 (HD2) 

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!

The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals!
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4.3.4 NOP - no operation on pulse mode

No procedures are executed.

In this operating mode the other parameters of MODDPI are set as follows:

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* NOP  51-16* 0  * 0  * 0  * 0  * 0  * 0  * 0  * 1  *1-32* 0  * 0  * 0  *
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

The parameters fnr, wr, ar, and prld will be explained in detail after parameter mode. 
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4.3.5 INC - increment counter, pulse Out

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* INC  51-16* 1*)*0/1 * 2*)*0-3 * 0  * 0  * 0  * 2  *1-32*1-48*1-48*MAX**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As ouput pins either 'real' or 'hidden' pins are useful:
op =  1-16 or 17-32 (real)
op = 33-40 or 41-48 (hidden)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) The input pin can be assigned with  the same pin types as the output pin. In addition the internal cycle can serve
as an input (ip=0).

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

MAX* Final value of the counter by means of which the auxiliary and the working registers are loaded.
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Further parameters not shown:
opol = 0
iedg = 1
tp   = 0

Fig. 4.3.1: Timing example for the INC operation

Setting condition for the output pin:  op := wr $ ar

The auxilary register (ar) is only changed by the CPU.
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4.3.6 FFC - fifty-fifty duty cycle counter with compare

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* FFC  51-16* 1*)*0/1 * 2*)*0-3 * 0  * 0  * 0  * 3  *1-32*1-48*1-48*MAX**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As ouput pins either 'real' or 'hidden' pins are useful:
op =  1-16 or 17-32 (real)
op = 33-40 or 41-48 (hidden)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) The input pin can be assigned with  the same pin types as the output pin. In addition the internal cycle can serve
as an input (ip=0).

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

MAX* Final value of the counter by means of which the auxiliary and the working registers are loaded.
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Further parameters not shown:
opol = 0
iedg = 1
tp   = 0

Fig. 4.3.2: Timing example for the FFC operation

The output pin changes its level when reaching the setting condition.

Setting condition for the output pin:  op := wr $ ar
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4.3.7 PWC - pulse width counter, reset by trigger pulse

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* PWC  51-16* 1*)*0/1 * 2*)*0-3 * 3*)*0-3 * 0  * 4  *1-32*1-48*1-48*MAX**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As ouput pins either 'real' or 'hidden' pins are useful:
op =  1-16 or 17-32 (real)
op = 33-40 or 41-48 (hidden)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) The input pin can be assigned with  the same pin types as the output pin. In addition the internal cycle can serve
as an input (ip=0).

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

3*) For the trigger pin the same conditions apply as for the input pin.

MAX* Final value of counter by means of which the auxiliary anbd working register are loaded.
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4.3.8 GTS - gated counter with sample

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* GTS  51-16* 1*)*0/1 * 2*)*0-3 * 0  * 0-3* 3*)* 5  *1-32*1-48*1-64*STC**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As ouput pins either 'real', 'hidden' or 'dummy' pins are useful:
op =  1-16 or 17-32 (real)
op = 33-40 or 41-48 (hidden)
op = 49-56 or 57-64 (dummy)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) 'Real pins', 'hidden pins' or the internal cycle can be used as input pins:
ip =  1-16 or 17-32 (real)
ip = 33-40 or 41-48 (hidden)
ip = 0 (internal cycle)

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

3*) As gate pins 'real' or 'hidden pins' are possible:
gp =  1-16 or 17-32 (real)
gp = 33-40 or 41-48 (hidden)
gp = 0 (no gate pin)

Otherwise the same conditions apply for gate pin and input pin.

STC* Value with which the auxiliary and the working register are preloaded after the procedure call.
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Further parameters not shown:
opol = 1
tedg = 2

Fig. 4.3.5: Timing example for GTS operation 

By means of the gate pin's (gp) active edge, which is determined by tedg, the actual value of the
working register (wr) is taken over into the auxiliary register (ar) and the wr is reset. 
The active status of the gate input in which the wr is incremented is selected by means of parameter
'opol'!

The output pin is only being set, if the maximum value of the counter ($FFFF) is reached.

The output pin (op) and the ar can be of 'dummy' type. 
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4.3.9 UDS - up/down counter with sample

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* UDS  51-16* 1*)*0/1 * 2*)*0-3 * 3*)*0-3 * 4*)* 6  *1-32*1-48*1-64*STC**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As ouput pins either 'real', 'hidden' or 'dummy' pins are useful:
op =  1-16 or 17-32 (real)
op = 33-40 or 41-48 (hidden)
op = 49-56 or 57-64 (dummy)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) 'Real pins', 'hidden pins' or the internal cycle can be used as input pins:
ip =  1-16 or 17-32 (real)
ip = 33-40 or 41-48 (hidden)
ip = 0 (internal cycle)

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

3*) As trigger pin 'real', 'hidden' or 'dummy pins' are possible:
tp =  1-16 or 17-32 (real)
tp = 33-40 or 41-48 (hidden)
tp = 49-56 or 57-64 (dummy)
tp = 0 (no trigger)

Otherwise the same conditions apply for trigger and input pin.

4*) As gate pins 'real' or 'hidden pins' are possible:
gp =  1-16 or 17-32 (real)
gp = 33-40 or 41-48 (hidden)
gp = 0 (no gate pin)

Otherwise the same conditions apply for gate pin and input pin.

STC* Value with which the auxiliary and the working register are preloaded after the procedure call.
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Further parameters not shown:
opol = 0
tedg = 2

Fig. 4.3.6: Timing example for UDS operation

The cycle input (ip) counts the working register (wr) continually up or down (to max $FFFF). The
counting direction is determined by following conditions:

gp
(direction) opol counting direction

0 0 ? down (decrement)
0 1 > up (increment)
1 0 > up (increment)
1 1 ? down (decrement)

Table 4.3.5: Counting direction in UDS operation
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4.3.10 TPC - two phase up-down counter

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* TPC  51-16* 1*)*0/1 * 2*)* 3  * 3*)* 3  * 0  * 7  *1-32*1-48* 0  *STC**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As output pin only a 'dummy pin' is useful:
op = 49-56 oder 57-64 (dummy)

2*) 'Real pins', 'hidden pins' or the internal cycle can be used as input pins:
ip =  1-16 or 17-32 (real)
ip = 33-40 or 41-48 (hidden)
ip = 0 (internal cycle)

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

3*) As trigger pin 'real' or 'hidden' pins are possible:
tp =  1-16 or 17-32 (real)
tp = 33-40 or 41-48 (hidden)
tp = 0 (no trigger)

Otherwise the same conditions apply for trigger and input pin.

STC* Value with which the working register is preloaded after procedure call.

The entry for the auxiliary register is not evaluated for this function, because the register is not required. 
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Ta,Tb,Tc,Td $ Pulse width resolution = 5Fs

Further parameters not shown:
iedg = 3
tedg = 3

Fig. 4.3.8: Timing example for the operation
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Depending on the phase position of the input pin (ip) to the trigger pin (tp) the working register (wr)
is either counted up or down.

Input pin ip Input pin tp
Counting
direction

8 0
up

(increase)
(+1)

1 8
9 1
0 9
8 1

down
(decrease)

(-1)

1 9
9 0
0 8

Table 4.3.6: Counting direction in TPC operation
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4.3.11 FRS - free-running counter/timer with sampling

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* FRS  51-16* 1*)*0/1 * 2*)*0-3 * 3*)*0-3 * 0  * 8  *1-32*1-48*1-64*STC**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As ouput pins either 'real',  'hidden' or 'dummy' pins are useful:
op =  1-16 or 17-32 (real)
op = 33-40 or 41-48 (hidden)
op = 49-56 or 57-64 (dummy)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) 'Real pins', 'hidden pins' or the internal cycle can be used as input pins:
ip =  1-16 or 17-32 (real)
ip = 33-40 or 41-48 (hidden)
ip = 0 (internal cycle)

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

3*) As trigger pin 'real' or 'hidden' pins  are possible:
tp =  1-16 or 17-32 (real)
tp = 33-40 or 41-48 (hidden)
tp = 0 (no trigger)

Otherwise the same conditions apply for trigger and input pin.

STC* Value with which the auxiliary and working registers are preloaded after procedure call.
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Further not shown pramaters:
opol = 0
tedg = 2
gp   = 0

Fig. 4.3.9: Timing examples for FRS operation

The register wr is counted up (with mode = 8) or down (with mode = 108) via the input cycle
(ip). 

The value of wr is taken over into the auxiliary register via the sample pulse (tp).

The output pin (op) is set at the overflow of register wr.
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4.3.12 INS - interval counter/timer with sampling

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* INS  51-16* 1*)*0/1 * 2*)*0-3 * 3*)*0-3 * 0  * 9  *1-32*1-48*1-64*STC**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As ouput pins either 'real',  'hidden' or 'dummy' pins are useful:
op =  1-16 or 17-32 (real)
op = 33-40 or 41-48 (hidden)
op = 49-56 or 57-64 (dummy)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) 'Real pins', 'hidden pins' or the internal cycle can be used as input pins:
ip =  1-16 or 17-32 (real)
ip = 33-40 or 41-48 (hidden)
ip = 0 (internal cycle)

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

3*) As trigger pin 'real' or 'hidden' pins  are possible:
tp =  1-16 or 17-32 (real)
tp = 33-40 or 41-48 (hidden)
tp = 0 (no trigger)

Otherwise the same conditions apply for trigger and input pin.

STC* Value with which the auxiliary and working registers are preloaded after procedure call.
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Further parameters not shown:
opol = 0
tedg = 2
gp   = 0

Fig. 4.3.10: Timing example for INS operation 

The register wr is either counted up (with mode = 9) or down (with mode = 109) via the input
cycle (ip).

The value of wr is taken over into the auxiliary register by means of the sample pulse (tp) and the
register wr is reset.

The output pin (op) is set when the register wr overflows.
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4.3.13 FRC - free running counter/timer with compare

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* FRC  51-16* 1*)*0/1 * 2*)*0-3 * 0  * 0  * 0  * 10 *1-32*1-48*1-64*STC**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As ouput pins either 'real' or  'hidden' pins are useful:
op =  1-16 or 17-32 (real)
op = 33-40 or 41-48 (hidden)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) 'Real pins', 'hidden pins' or the internal cycle can be used as input pins:
ip =  1-16 or 17-32 (real)
ip = 33-40 or 41-48 (hidden)
ip = 0 (internal cycle)

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

STC* Value with which the auxiliary and the working register are preloaded after the procedure call.
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Further parameters not shown:
opol = 0
tp   = 0
gp   = 0

Fig. 4.3.11: Timing example for FRC operation

The register wr is counted up (with mode = 10) or down (with mode = 110) via the input cycle
(ip).

The output pin (op) is activated, if the set status applies:

op := wr $ ar
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4.3.14 OSC - one shot counter/timer with compare

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
*  OSC 51-16* 1*)*0/1 * 2*)*0-3 * 3*)*0-3 * 0  * 11 *1-32*1-48*1-64*STC**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As ouput pins either 'real' or 'hidden'  pins are useful:
op =  1-16 or 17-32 (real)
op = 33-40 or 41-48 (hidden)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) 'Real pins', 'hidden pins' or the internal cycle can be used as input pins:
ip =  1-16 or 17-32 (real)
ip = 33-40 or 41-48 (hidden)
ip = 0 (internal cycle)

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

3*) As trigger pin 'real' or 'hidden' pins  are possible:
tp =  1-16 or 17-32 (real)
tp = 33-40 or 41-48 (hidden)
tp = 0 (no trigger)

Otherwise the same conditions apply for trigger and input pin.

STC* Value with which the auxiliary and working registers are preloaded after procedure call.
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Further parameters not shown:
opol = 0
tedg = 2
gp   = 0

Fig. 4.3.12: Timing example for OSC operation

Following the active edge of trigger input tp the register wr is counted up (with mode = 10) or
down (with mode = 111) via the input cycle (ip).

If the value of the register wr reaches the value of the register ar, register wr is reset and the output
signal (op) is inverted. This status is retained until the next trigger pulse is received. After the
reception of the trigger the output is again inverted and the counting process is started again.
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4.3.15 GTC - gated counter/timer with compare

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
*  GTC 51-16* 1*)*0/1 * 2*)*0-3 * 0  * 0  * 3*)* 12 *1-32*1-48*1-64*STC**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As ouput pins either 'real',  'hidden' or 'dummy' pins are useful:
op =  1-16 or 17-32 (real)
op = 33-40 or 41-48 (hidden)
op = 49-56 or 57-64 (dummy)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) 'Real pins', 'hidden pins' or the internal cycle can be used as input pins:
ip =  1-16 or 17-32 (real)
ip = 33-40 or 41-48 (hidden)
ip = 0 (internal cycle)

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

3*) As gate pins 'real' or 'hidden' pins  are possible:
gp =  1-16 or 17-32 (real)
gp = 33-40 or 41-48 (hidden)
gp = 0 (no gate pin)

Otherwise the same conditions apply for gate and input pin.

STC* Value with which the auxiliary and working registers are preloaded after procedure call.
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Further parameters not shown:
opol = 0
tp   = 0

Fig. 4.3.13: Timing example for GTC operation

Following the falling edge of the gate signal (gp) the register wr is reset and counted up  (with mode
= 12) or down (with mode = 112) via the input cycle (ip). The falling edge stops the counting
process.

If the value of the register wr reaches the value of the register ar, the output signal (op) is activated.
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4.3.16 CTO - combination trigger one shot counter/timer

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* CTO  51-16* 1*)*0/1 * 2*)*0-3 * 3*)*0-3 * 4*)* 13 *1-32*1-48*1-64*STC**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As ouput pins either 'real' or 'hidden' pins are useful:
op =  1-16 or 17-32 (real)
op = 33-40 or 41-48 (hidden)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) 'Real pins', 'hidden pins' or the internal cycle can be used as input pins:
ip =  1-16 or 17-32 (real)
ip = 33-40 or 41-48 (hidden)
ip = 0 (internal cycle)

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

3*) As trigger pin 'real' or 'hidden' pins  are possible:
tp =  1-16 or 17-32 (real)
tp = 33-40 or 41-48 (hidden)
tp = 0 (no trigger)

Otherwise the same conditions apply for trigger and input pin.

4*) As gate pins either 'real' or 'hidden' pins are useful:
gp =  1-16 oder 17-32 (real)
gp = 33-40 oder 41-48 (hidden)
gp = 0 (no gate pin)

Otherwise the same conditions apply for gate and input pins.

STC* Value with which the auxiliary and working registers are preloaded after procedure call.
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Further parameters not shown:
opol = 0
tedg = 2

Fig. 4.3.14: Timing example for CTO operation

If the gate input (gp), which here serves as trigger-enable signal, is set to '1', and if then a trigger
signal (tp) is received, the register is counted up (with mode = 13) or down (with mode = 113)
via the input cycle (ip).

Furthermore, by means of the active edge of the trigger signal the output (op) is inverted.

If the value of the register wr reaches the value of the register ar, the register wr is reset and the
output signal (op) is inverted again. The register content remains reset and the actual output level is
retained until the next trigger status is achieved.
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4.3.17 SIT - shift input

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* SIT  51-16* 1*)*0/1 * 2*)*0-3 * 3*)*0-3 * 1*)* 14 *1-32*1-48*1-64*STC**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode.

1*) In this function the same number has to be specified for the output pin and for the gate pin! This function
uses the output pin as input. If real pins are to be used, also a physical input has to be designed, here!

For the gate pin and the output pin either 'real' or 'hidden' pins are useful:
op = gp =  1-16 or 17-32 (real)
op = gp = 33-40 or 41-48 (hidden)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals!

2*) 'Real pins', 'hidden pins' or the internal cycle can be used as input pins:
ip =  1-16 or 17-32 (real)
ip = 33-40 or 41-48 (hidden)
ip = 0 (internal cycle)

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

3*) As trigger pins 'real', 'hidden' or 'dummy' pins  are possible:
tp =  1-16 or 17-32 (real)
tp = 33-40 or 41-48 (hidden)
tp = 49-56 or 57-64 (dummy)
tp = 0 (no trigger)

Otherwise the same conditions apply for trigger and input pin.

STC* Value with which the auxiliary and working registers are preloaded after procedure call.
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Further parameters not shown:
opol = 0
tedg = 2

Fig. 4.3.15: Timing example for SIT operation

By means of the input cycle ip the current level at pin op is taken over into the MSB of the working
register (wr) and all other bits are shifted towards LSB.

By means of activating the sample signal (tp) the current value of the working register is taken over
into the auxiliary register. 

Note:
When implementing this function HITACHI did not choose the free register of the gate pin to select the
signal to be read-in, but the register which is designed as output pin in the other functions (see also
notes mentioned above on the selection of the output pin)!  
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4.3.18 SOT - shift output

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* SOT  51-16* 1*)*0/1 * 2*)*0-3 * 3*)*0-3 * 0  * 15 *1-32*1-48*1-64*STC**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

1*) As ouput pins either 'real',  'hidden' or 'dummy' pins are useful:
op =  1-16 or 17-32 (real)
op = 33-40 or 41-48 (hidden)
op = 49-56 or 57-64 (dummy)

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) 'Real pins', 'hidden pins' or the internal cycle can be used as input pins:
ip =  1-16 or 17-32 (real)
ip = 33-40 or 41-48 (hidden)
ip = 0 (internal cycle)

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

3*) As trigger pins 'real' or 'hidden' pins  are possible:
tp =  1-16 or 17-32 (real)
tp = 33-40 or 41-48 (hidden)
tp = 0 (no trigger)

Otherwise the same conditions apply for trigger and input pin.

STC* Value with which the auxiliary and working registers are preloaded after procedure call.
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Further parameters not shown:
opol = 0
tedg = 2
gp   = 0

Fig. 4.3.16: Timing example for SOT operation

By means of the active edge of the trigger pin (tp) the value of the auxiliary register ar is taken over
into the working register (wr).

Via the input cycle ip the output pin op is set to value of the LSB of the wr. The bits are shifted
towards LSB and the MSB is assigned with '0'. By doing so all bits of the working register are 'moved
out' and the free elements are assigned with '0'.

The determination of the shift direction will be explained in the following command (SPO).
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4.3.19 SPO - shift parallel output

+))))))H))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0))))0)))),
* mode 5crd * op *opol* ip *iedg* tp *tedg* gp *mode*fnr * wr * ar *prld*
G444444>4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444P4444I
* SPO  51-16* 1*)*0/1 * 2*)*0-3 * 3*)*0-3 * 0  * 16 *1-32*1-48*1-64*STC**
.))))))J))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))2))))-

Parameters fnr, wr, ar, and prld will be explained in detail following the description of the parameter mode. 

4.3.201*) In this function the output pins on which the bits of the shift register (wr) are to be put out are selected via
the parameter op. The coding of the op becomes clear when the parameter is regarded as five-digit
binary number. The transition still occurs as FIXED variable. The following table shows the bit-to-pin-
assignment. The bits O0 to O4 are assigned to the bits of the parameter op as follows:

Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

O4 O3 O2 O1 O0

O4 = 1 O4 = 0

shift-register shift-register
bit bit

output pin output pin

HD1 (HD2) HD1 (HD2)

O0 = 1
0 1 (17) 0 33 (41)< <

1 2 (18) 1 34 (42)< <

O1 = 1
2 3 (19) 2 35 (43)< <

3 4 (20) 3 36 (44)< <

O2 = 1
4 5 (21) 4 37 (45)< <

5 6 (22) 5 38 (46)< <

O3 = 1
6 7 (23) 6 39 (47)< <

7 8 (24) 7 40 (48)< <

Table 4.3.7: Output pins in SPO mode 

Via O4=1 real pins are selected as output and via O4=0 hidden pins are selected. The real pins 9 to 16 (or 25 to
32) cannot be selected!
If the bits O0...O3 are set to '0', the bits of the shift register are not output.

Example: Via op = 17 the shift-register bits 0 to 5 are output on the output pins 1 to 6.

It has to be taken care of that the pin direction of the real pins, as selected in the software, corresponds to the
connected signals! 

2*) 'Real pins', 'hidden pins' or the internal cycle can be used as input pins:
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ip =  1-16 or 17-32 (real)
ip = 33-40 or 41-48 (hidden)
ip = 0 (internal cycle)

Pins 9...16 or 25...32 are wired as outputs at P2. They can still be used as input pins, if they are set by another
process. No external input signal can be applied to P2 for these pins!
The I/O circuit of pins 1...8 or 17...24 can be programmed in groups of four either as output circuit or input circuit.

3*) As trigger pins either 'real', 'hidden' or 'dummy' pins  are possible:
tp =  1-16 or 17-32 (real)
tp = 33-40 or 41-48 (hidden)
tp = 49-56 or 57-64 (dummy)
tp = 0 (no trigger)

Otherwise the same conditions apply for trigger and input pin.

STC* Value with which the auxiliary and working registers are preloaded after procedure call.
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Further parameters not shown:
opol = 0
tedg = 1

Fig. 4.3.17: Timing example for SPO operation

The content of the auxiliary register (ar) is taken over into the working register wr via the active edge
of the trigger signal.

Via the first following active edge of the input cycle ip the 8 LSB of the wr are put onto the chosen
output pins. The cycle ip now shifts the bits towards the output with the highest number. By doing this
the 8 MSB also reach the output pins.   
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fnr : Function_No.

The Function_No. specifies the process-table position at which the defined process is to
be stored.

0 ...no process
1...16 ...process on lower HDC (HD1)
17...32 ...process on upper HDC (HD2)

wr: Working Register

The working register is used depending on the operating mode. It can for instance be
incremented or decremented for counting processes (see also parameter mode).

1...24 ...working register on lower HDC (HD1)
25...48 ...working register on upper HDC (HD2)

ar: Auxiliary Register

The auxiliary register is used depending on the operating mode. It can for instance
contain the final value of a counting process (see also parameter mode).

0 ...value of the auxiliary register is not required
1...24 ...auxiliary register on lower HDC (HD1)
25...48 ...auxiliary register on upper HDC (HD2)
49...56 ...dummy register on lower HDC (HD1)
57...64 ...dummy register on upper HDC (HD2)

For the 'TPC mode' the auxiliary register is not required. The specified value for this
parameter is not evaluated (ar can e.g. be assigned with '0').

prld: Preload Auxiliary and Working Register

Preloading the auxiliary and the working registers.
       

prld = $0000...$FFFF  

Attention!
The Function_No. (fnr), the working register (wr), the auxiliary register (ar) and all included pins
must be on the same HD63143 controller!
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4.4 Setting the HITACHI-Pulse Register -SUPDPI

Declaration:
SPC SUPDP1 ENTRY (FIXED, FIXED, FIXED) GLOBAL;

Variable definition:
DCL (crd, reg_nr, value) FIXED;

Value range:
crd : board no.

0 ...ignore board
1...16 ...board 1 to 16

reg_no : register no. (see also wr, ar)
1...24 ...register of HD1 (channel 1 to 16)
25...48 ...register of HD2 (channel 17 to 32)

value : register value
value = 0...65535

Procedure call:

CALL SUPDP1 (crd, reg_nr, value)
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4.5 Reading the HITACHI-Pulse-Registers -GUPDPI

Declaration:
SPC GUPDP1 ENTRY (FIXED, FIXED) RETURNS (FIXED) GLOBAL;

Variable definition:
DCL (crd, reg_nr, value) FIXED;

Value range:
crd : board no.

0 ...ignore board
1...16 ...board 1 to 16

reg_no : register no. (see also wr, ar)
1...24 ...register of HD1 (channel 1 to 16)
25...48 ...register of HD2 (channel 17 to 32)

value : register value
value = 0...65535

Procedure call:

value = GUPDP1 (crd, reg_nr)




