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PRELIMINARY DOCUMENTATION
AAC 06

(Axis  Acquisition  Card  6 counter)
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K1 - CONNECTOR FOR ABACO® BUS

K1 is a 64 pins, male, 90°, DIN 41612 connector with 2.54 pitch.
On K1 are available all the industrial ABACO® BUS signals and it can be used for connections to
many other peripheral cards. In the table below there are the standard pin outs both for 8 bits and 16
bits CPU and the signal connected on ACC 06. All signals follow TTL standard.

FIGURE 1: K1 - ABACO® BUS CONNECTOR

A A A PIN C C C
16 bits BUS 8 bits BUS AAC 06 AAC 06 8 bits BUS 16 bits BUS

GND GND GND 1 GND GND GND
+5 Vdc +5 Vdc +5 Vdc 2 +5 Vdc +5 Vdc +5 Vdc

D0 D0 D0 3 N.C. D8

D1 D1 D1 4 N.C. D9
D2 D2 D2 5 N.C. D10

D3 D3 D3 6 N.C. /INT /INT
D4 D4 D4 7 N.C. /NMI /NMI

D5 D5 D5 8 N.C. /HALT D11
D6 D6 D6 9 N.C. /MREQ /MREQ
D7 D7 D7 10 /IORQ /IORQ /IORQ

A0 A0 A0 11 /RD /RD /RDLDS
A1 A1 A1 12 /WR /WR /WRLDS

A2 A2 A2 13 N.C. /BUSAK D12
A3 A3 A3 14 N.C. /WAIT /WAIT

A4 A4 A4 15 N.C. /BUSRQ D13
A5 A5 A5 16 /RESET /RESET /RESET
A6 A6 A6 17 /M1 /M1 /IACK

A7 A7 A7 18 N.C. /RFSH D14
A8 A8 N.C. 19 N.C. /MEMDIS /MEMDIS

A9 A9 N.C. 20 N.C. VDUSEL A22
A10 A10 N.C. 21 N.C. /IEI D15
A11 A11 N.C. 22 N.C.

A12 A12 N.C. 23 N.C. CLK CLK
A13 A13 N.C. 24 N.C. /RDUDS

A14 A14 N.C. 25 N.C. /WRUDS
A15 A15 N.C. 26 N.C. A21

A16 N.C. 27 N.C. A20
A17 N.C. 28 N.C. A19
A18 N.C. 29 N.C. /R.T. /R.T.

+12 Vdc +12 Vdc N.C. 30 N.C. -12 Vdc -12 Vdc
+5 Vdc +5 Vdc +5 Vdc 31 +5 Vdc +5 Vdc +5 Vdc

GND GND GND 32 GND GND GND
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Signals description:

8 bits CPU

A0-A15 =  O - Address BUS
D0-D7 = I/O - Data BUS
/INT =   I - Interrupt request
/NMI =   I - Non Maskable Interrupt
/HALT =  O - Halt state
/MREQ =  O - Memory Request
/IORQ =  O - Input Output Request
/RD =  O - Read cycle status
/WR =  O - Write cycle status
/BUSAK =  O - BUS Acknowledge
/WAIT =   I - Wait
/BUSRQ =   I - BUS Request
/RESET =  O - Reset
/M1 =  O - Machine cycle one
/RFSH =  O - Refresh for dynamic RAM
/MEMDIS =   I - Memory Display
/VDUSEL =  O - VDU Selection
/IEI =   I - Interrupt Enable Input
CLK =  O - System clock
R.T. =   I - Reset button
+5 Vdc =   I - Power supply at +5 Vdc
+12 Vdc =   I - Power supply at +12 Vdc
-12 Vdc =   I - Power supply at -12 Vdc
GND = - Ground signal

16 bits CPU

A16-A22 =  O - Address BUS
D8-D15 = I/O - Data BUS
/RD UDS =  O - Read Upper Data Strobe
/WR UDS =  O - Write Upper Data Strobe
/IACK =  O - Interrupt Acknowledge
/RD LDS =  O - Read Lower Data Strobe
/WR LDS =  O - Write Lower Data Strobe

N. C. = - Not Connected

NOTE
Directionality indications as above stated are referred to a master (GPC®) board and have been kept
untouched to avoid ambiguity in case of multi-boards systems.
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CN1 - CONNECTOR FOR COUNTER INPUTS

CN1 is a 26 pins, female, 90°, high density D connector.
It is placed on the front side of the card and it is used to connect the inputs of the six counters, each
one of these is provided of three optocoupled signals, NPN type.
The power supply of all these inputs can be +12 Vdc or +24 Vdc according with proper jumpers
configurations, as described in the following paragraphs.

FIGURE 2: CN1 CONNECTOR FOR COUNTER INPUTS

Signals description:

PHASE1 CNTn =   I - Phase 1 input signal for counter n.
PHASE2 CNTn =   I - Phase 2 input signal for counter n.
0PULSE CNTn =   I - Zero pulse input signal for counter n.
+V Opto =   I - Gavanically insulated voltage for optocoupled NPN inputs power

supply.
N.C. = - Not connected.
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JUMPERS

On AAC 06 there are 32 jumpers for card configuration. Connecting these jumpers, the user can
define for example the counters connections, the external power supply type and so on. Below there
is the jumpers list complete of relative functions:

+—————————————————————————————————————+
 JUMPER   POSITION FUNCTION
+—————————————————————————————————————+

J1 1-2 The card manages the signal /M1 available on K1 (pin 17C)
2-3 The card doesn't manages the signal /M1 available on K1 (pin 17C)

+—————————————————————————————————————+
J2 1-2 It connects PHASE1 CNT4 to signal for counting up (increment)

of counter 4
2-3 It connects PHASE1 CNT4 to signal for measuring with direction

discriminator of counter 4
+—————————————————————————————————————+

J3 1-2 It connects PHASE2 CNT4 to signal for counting down (decrement)
of counter 4

2-3 It connects PHASE2 CNT4 to signal for measuring with direction
discriminator of counter 4

+—————————————————————————————————————+
J4 1-2 It connects the overflow signal of counter 4 to signal for counting

up (increment) of counter 5
2-3 It connects PHASE1 CNT5 to signal for counting up (increment)

of counter 5
3-4 It connects PHASE1 CNT5 to signal for measuring with direction

discriminator of counter 5
+—————————————————————————————————————+

J5 1-2 It connects the underflow signal of counter 4 to signal for counting
down (decrement) of counter 5

2-3 It connects PHASE2 CNT5 to signal for counting down (decrement)
of counter 5

3-4 It connects PHASE2 CNT5 to signal for measuring with direction
discriminator of counter 5

+—————————————————————————————————————+
J6 1-2 It connects PHASE1 CNT6 to signal for counting up (increment)

of counter 6
2-3 It connects PHASE1 CNT6 to signal for measuring with direction

discriminator of counter 6
+—————————————————————————————————————+

J7 1-2 It connects PHASE2 CNT6 to signal for counting down (decrement)
of counter 6

2-3 It connects PHASE2 CNT6 to signal for measuring with direction
discriminator of counter 6

+—————————————————————————————————————+
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+—————————————————————————————————————+
J8 1-2 It connects PHASE1 CNT1 to signal for counting up (increment)

of counter 1
2-3 It connects PHASE1 CNT1 to signal for measuring with direction

discriminator of counter 1
+—————————————————————————————————————+

J9 1-2 It connects PHASE2 CNT1 to signal for counting down (decrement)
of counter 1

2-3 It connects PHASE2 CNT1 to signal for measuring with direction
discriminator of counter 1

+—————————————————————————————————————+
J10 1-2 It connects the overflow signal of counter 1 to signal for counting

up (increment) of counter 2
2-3 It connects PHASE1 CNT2 to signal for counting up (increment)

of counter 2
3-4 It connects PHASE1 CNT2 to signal for measuring with direction

discriminator of counter 2
+—————————————————————————————————————+

J11 1-2 It connects the underflow signal of counter 4 to signal for counting
down (decrement) of counter 2

2-3 It connects PHASE2 CNT2 to signal for counting down (decrement)
of counter 2

3-4 It connects PHASE2 CNT2 to signal for measuring with direction
discriminator of counter 2

+—————————————————————————————————————+
J12 1-2 It connects PHASE1 CNT3 to signal for counting up (increment)

of counter 3
2-3 It connects PHASE1 CNT3 to signal for measuring with direction

discriminator of counter 3
+—————————————————————————————————————+

J13 1-2 It connects PHASE2 CNT3 to signal for counting down (decrement)
of counter 3

2-3 It connects PHASE2 CNT3 to signal for measuring with direction
discriminator of counter 3

+—————————————————————————————————————+
J14  not connected It doesn't connect the metallic shield of CN1 to power supply

ground signal (GND)
     connected It connects the metallic shield of CN1 to power supply ground

signal (GND)
+—————————————————————————————————————+

J15  not connected It configures PHASE2 CNT6 signal for +24 Vdc power supply
     connected It configures PHASE2 CNT6 signal for +12 Vdc power supply

+—————————————————————————————————————+
J16  not connected It configures OPULSE CNT6 signal for +24 Vdc power supply

     connected It configures OPULSE CNT6 signal for +12 Vdc power supply
+—————————————————————————————————————+

J17  not connected It configures PHASE1 CNT6 signal for +24 Vdc power supply
     connected It configures PHASE1 CNT6 signal for +12 Vdc power supply

+—————————————————————————————————————+
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+—————————————————————————————————————+
J18  not connected It configures PHASE2 CNT5 signal for +24 Vdc power supply

     connected It configures PHASE2 CNT5 signal for +12 Vdc power supply
+—————————————————————————————————————+

J19  not connected It configures OPULSE CNT5 signal for +24 Vdc power supply
     connected It configures OPULSE CNT5 signal for +12 Vdc power supply

+—————————————————————————————————————+
J20   not connected It configures PHASE1 CNT5 signal for +24 Vdc power supply

     connected It configures PHASE1 CNT5 signal for +12 Vdc power supply
+—————————————————————————————————————+

J21  not connected It configures PHASE2 CNT4 signal for +24 Vdc power supply
     connected It configures PHASE2 CNT4 signal for +12 Vdc power supply

+—————————————————————————————————————+
J22  not connected It configures OPULSE CNT4 signal for +24 Vdc power supply

     connected It configures OPULSE CNT4 signal for +12 Vdc power supply
+—————————————————————————————————————+

J23  not connected It configures PHASE1 CNT4 signal for +24 Vdc power supply
     connected It configures PHASE1 CNT4 signal for +12 Vdc power supply

+—————————————————————————————————————+
J24  not connected It configures PHASE2 CNT3 signal for +24 Vdc power supply

     connected It configures PHASE2 CNT3 signal for +12 Vdc power supply
+—————————————————————————————————————+

J25  not connected It configures OPULSE CNT3 signal for +24 Vdc power supply
     connected It configures OPULSE CNT3 signal for +12 Vdc power supply

+—————————————————————————————————————+
J26  not connected It configures PHASE1 CNT3 signal for +24 Vdc power supply

     connected It configures PHASE1 CNT3 signal for +12 Vdc power supply
+—————————————————————————————————————+

J27  not connected It configures PHASE2 CNT2 signal for +24 Vdc power supply
     connected It configures PHASE2 CNT2 signal for +12 Vdc power supply

+—————————————————————————————————————+
J28  not connected It configures OPULSE CNT2 signal for +24 Vdc power supply

     connected It configures OPULSE CNT2 signal for +12 Vdc power supply
+—————————————————————————————————————+

J29  not connected It configures PHASE1 CNT2 signal for +24 Vdc power supply
     connected It configures PHASE1 CNT2 signal for +12 Vdc power supply

+—————————————————————————————————————+
J30  not connected It configures PHASE2 CNT1 signal for +24 Vdc power supply

     connected It configures PHASE2 CNT1 signal for +12 Vdc power supply
+—————————————————————————————————————+

J31  not connected It configures OPULSE CNT1 signal for +24 Vdc power supply
     connected It configures OPULSE CNT1 signal for +12 Vdc power supply

+—————————————————————————————————————+
J32  not connected It configures PHASE1 CNT1 signal for +24 Vdc power supply

     connected It configures PHASE1 CNT1 signal for +12 Vdc power supply
+—————————————————————————————————————+

FIGURE 3: JUMPERS FUNCTIONS TABLE
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The jumper J1 must be connected in position 1-2 when the CPU card, that controls the AAC 06, is
based on Z80 or compatible CPU, to avoid malfunction especially during the interrupts management
performed by same CPU card.

The connection of input signals to signals for measuring with directiondiscriminator allows a
comfortable acquisition of bidirectional encoders, obtaining by the card an absolute combination that
coincides with the current encoder position, without any intermediate calculations.

Instead the connection of input signals to signal for counting up (increment and/or down (decrement)
allows the development of simple counters, frequency measurement, period measurement, up and
down pulse counter, etc.

Finally the counters 1, 2 and 3, 4 can be cascade connected obtaining total 32 bits counters. For
example if you want to use counter 1 and 2 in cascade, you must:
- connect the signal to measure to counter 1 inputs: PHASE1 CNT1, PHASE2 CNT1 and
0PULSE CNT1;

- connect the jumpers J8 and J9 in position 1-2 or 2-3 according with direction disriminator necessity;
- connect the jumpers J10 and J11 in position 1-2 obtaining that the overflow and underflow of
counter 1 increase and decrease the counter 2;

- acquire the 4 counting registers and calculate the total 32 bits combination by using the couple of
byte from counter 1 (these are the 16 less significant bits) and the couple from counter 2  (the 16
most significant bits).

If the jumper J14 is closed, the card power supply ground (GND on K1) is connected with metallic
frame of CN1 connector obtaining an electric shielding on input signals. Please pay attention on this
jumper connection in fact when the external connections is not performed with the proper noisy
immunity techniques, it carries troubles on power supply of the entire system.

When the jumpers  J15 ÷J32 are connected it is possible to connect a +V Opto = +12 Vdc while if
they are open the +V Opto is +24 Vdc. On CN1 connector there is only one +V Opto signal, so if you
must contemporaneously acquire both +12 Vdc and +24 Vdc inputs please ensure separation of all
the ground signals of the same input signals, in fact the positive signals must be linked together and
then connected to pins 19 and 20 of CN1.



ITALIAN TECHNOLOGY                                              grifo ®

Page 9  AAC 06             Rel. 5.00

COUNTER FUNCTIONALITY CONFIGURATIONON

The card AAC 06 is based on two THCT 12316 components that are triple programmable counter
that can operate in 8 different modes. For detailed information about these modalities please refer
to appendix A of the manual, while for the mode selection the user must configure three dip switches
DIP2, DIP3, DIP4 as below described:

DIP 4.3 DIP 4.2 DIP 4.1 MODE
ON ON ON -> Mode 0 for counter 1
ON ON OFF -> Mode 1 for counter 1
ON OFF ON -> Mode 2 for counter 1
ON OFF OFF -> Mode 3 for counter 1
OFF ON ON -> Mode 4 for counter 1
OFF ON OFF -> Mode 5 for counter 1
OFF OFF ON -> Mode 6 for counter 1
OFF OFF OFF -> Mode 7 for counter 1

DIP 4.6 DIP 4.5 DIP 4.4 MODE
ON ON ON -> Mode 0 for counter 2
ON ON OFF -> Mode 1 for counter 2
ON OFF ON -> Mode 2 for counter 2
ON OFF OFF -> Mode 3 for counter 2
OFF ON ON -> Mode 4 for counter 2
OFF ON OFF -> Mode 5 for counter 2
OFF OFF ON -> Mode 6 for counter 2
OFF OFF OFF -> Mode 7 for counter 2

DIP 3.2 DIP 4.8 DIP 4.7 MODE
ON ON ON -> Mode 0 for counter 3
ON ON OFF -> Mode 1 for counter 3
ON OFF ON -> Mode 2 for counter 3
ON OFF OFF -> Mode 3 for counter 3
OFF ON ON -> Mode 4 for counter 3
OFF ON OFF -> Mode 5 for counter 3
OFF OFF ON -> Mode 6 for counter 3
OFF OFF OFF -> Mode 7 for counter 3

DIP 2.3 DIP 2.2 DIP 2.1 MODE
ON ON ON -> Mode 0 for counter 4
ON ON OFF -> Mode 1 for counter 4
ON OFF ON -> Mode 2 for counter 4
ON OFF OFF -> Mode 3 for counter 4
OFF ON ON -> Mode 4 for counter 4
OFF ON OFF -> Mode 5 for counter 4
OFF OFF ON -> Mode 6 for counter 4
OFF OFF OFF -> Mode 7 for counter 4



grifo ®                                            ITALIAN TECHNOLOGY

Page 10   AAC 06             Rel. 5.00

DIP 2.6 DIP 2.5 DIP 2.4 MODE
ON ON ON -> Mode 0 for counter 5
ON ON OFF -> Mode 1 for counter 5
ON OFF ON -> Mode 2 for counter 5
ON OFF OFF -> Mode 3 for counter 5
OFF ON ON -> Mode 4 for counter 5
OFF ON OFF -> Mode 5 for counter 5
OFF OFF ON -> Mode 6 for counter 5
OFF OFF OFF -> Mode 7 for counter 5

DIP 3.1 DIP 2.8 DIP 2.7 MODE
ON ON ON -> Mode 0 for counter 6
ON ON OFF -> Mode 1 for counter 6
ON OFF ON -> Mode 2 for counter 6
ON OFF OFF -> Mode 3 for counter 6
OFF ON ON -> Mode 4 for counter 6
OFF ON OFF -> Mode 5 for counter 6
OFF OFF ON -> Mode 6 for counter 6
OFF OFF OFF -> Mode 7 for counter 6

Below it is described a short description of the 8 function madalities, related to signals available on
CN1 connector.

Mode 0: COUNTER with increment or decrement (up or down) caused by PHASE1 CNTn
and/or PHASE2 CNTn signals, without direction discriminator.

Mode 1: DIRECTION DISCRIMINATOR of a single count pulse synchronous with
PHASE1 CNTn rising in forward direction and falling in backward direction.

Mode 2: DIRECTION DISCRIMINATOR of a single count pulse synchronous with
PHASE2 CNTn rising in forward direction and falling in backward direction.

Mode 3: DIRECTION DISCRIMINATOR of a double count pulse synchronous with
PHASE1 CNTn rising and falling.

Mode 4: DIRECTION DISCRIMINATOR of a double count pulse synchronous with
PHASE2 CNTn rising and falling.

Mode 5: DIRECTION DISCRIMINATOR of a quadruple count pulse synchronous with all
edges.

Mode 6: PULSE WIDHT MEASUREMENT where PHASE1 CNTn is the gate signal and
PHASE2 CNTn is high for up counting and low for down counting. Count is synchronous
with rising clock.

Mode 7: FREQUENCY MEASUREMENT where PHASE1 CNTn is frequency signal to be
measured and PHASE2 CNTn is the gate signals of know time interval. Count is
synchronous with rising edge of PHASE1 CNT n.
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VISUAL FEEDBACK

On the front side of AAC 06 board, there are two rows of eight LEDs plus other two LEDs that
visualize the input signals status conditions, as described in the following table:

FIGURE 4: VISUAL  FEEDBACK  TABLE

Each LED is enabled when the relative input signal is active that is when the pin on CN1 connector
is connected to ground signal of insulated inputs power supply (= reference of +V Opto).

LEDs COLOUR FUNCTION

DL1 Red Visualizes status of PHASE1 CNT1 line.

DL9 Green Visualizes status of PHASE2 CNT1 line.

DL7 Yellow Visualizes status of 0PULSE CNT1 line.

DL2 Red Visualizes status of PHASE1 CNT2 line.

DL10 Green Visualizes status of PHASE2 CNT2 line.

DL17 Yellow Visualizes status of 0PULSE CNT2 line.

DL3 Red Visualizes status of PHASE1 CNT3 line.

DL11 Green Visualizes status of PHASE2 CNT3 line.

DL8 Yellow Visualizes status of 0PULSE CNT3 line.

DL4 Red Visualizes status of PHASE1 CNT4 line.

DL12 Green Visualizes status of PHASE2 CNT4 line.

DL15 Yellow Visualizes status of 0PULSE CNT4 line.

DL5 Red Visualizes status of PHASE1 CNT5 line.

DL13 Green Visualizes status of PHASE2 CNT5 line.

DL18 Yellow Visualizes status of 0PULSE CNT5 line.

DL6 Red Visualizes status of PHASE1 CNT6 line.

DL14 Green Visualizes status of PHASE2 CNT6 line.

DL16 Yellow Visualizes status of 0PULSE CNT6 line.
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BOARD MAPPING

AAC 06 board is mapped into a 16 consecutive I/O bytes  addressing space that can be based starting
from different base addresses according to how the board is configured. This feature allows to use
several AAC 06 cards on the same ABACO® BUS, or to install them on a BUS where other peripheral
cards are installed obtaining a structure that can be expanded without any difficulty or modifications
to the application software.
The base address can be defined through the specific BUS interface circuitry on the board itself; this
circuitry uses one dip switch, featuring 4 pins, from which it reads the address set by the user. Here
follows the corrispondance between dip switches configuration and address signals.

DIP1.1 -> Address BUS signal A4
DIP1.2 -> Address BUS signal A5
DIP1.3 -> Address BUS signal A6
DIP1.4 -> Address BUS signal A7

These dip switches are driven in complemented logic, this means that if a switch is ON it generates
a logic zero, viceversa if a switch is OFF it generates a logic one.
Also jumper J1 affects the addressing section and must be set according to the type of master control
board (CPU or GPC®) used to drive the AAC 06. In detail if the master control board is provided
with signal /M1 on ABACO® BUS connector, then jumper J1 must be connected in position 1-2 and
viceversa.

To facilitate the board use here follow two mapping examples:
If the user has to map the board starting from base address 040H, driven by a master control card
provided with the signal /M1, jumper and dip swithces status must be as follows:

J1 -> Position 1-2
DIP1.1 -> ON
DIP1.2 -> ON
DIP1.3 -> OFF
DIP1.4 -> ON

If the user has to map the board starting from base address F0H, driven by a master control card not
provided with the signal /M1, jumper and dip swithces status must be as follows:

J1 -> Position 2-3
DIP1.1 -> OFF
DIP1.2 -> OFF
DIP1.3 -> OFF
DIP1.4 -> OFF

To easily locate the dip swithces, please refer card serigraph.
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INTERNAL REGISTERS ADDRESSING

Indicating the board base address with <baseaddr>, that is the address set using DIP1, as indicated
in the previous paragraph, AAC 06 internal registers are addressable as explained  in the following
table.

FIGURE 5: INTERNAL  REGISTERS ADDRESSES TABLE

If using several boards on the same ABACO ® BUS, when setting the boards mapping address the
user shold be careful not to allocate more than one board in the same addressing space (consider the
base address plus the bytes taken by the board addressing). If this condition is not satisfied a BUS
conflict situation will occour, prejudicing the correct working of the whole system.

DEVICE REG. ADDRESS R/W MEANING

THCT
12316
IC8

CNT3H <baseaddr>+02H R/W Read/Set High byte of counter 3

CNT3L <baseaddr>+03H R/W Read/Set Low byte of counter 3

CNT2H <baseaddr>+04H R/W Read/Set High byte of counter 2

CNT2L <baseaddr>+05H R/W Read/Set Low byte of counter 2

CNT1H <baseaddr>+06H R/W Read/Set High byte of counter 1

CNT1L <baseaddr>+07H R/W Read/Set Low byte of counter 1

THCT
12316
IC7

CNT6H <baseaddr>+0AH R/W Read/Set High byte of counter 6

CNT6L <baseaddr>+0BH R/W Read/Set Low byte of counter 6

CNT5H <baseaddr>+0CH R/W Read/Set High byte of counter 5

CNT5L <baseaddr>+0DH R/W Read/Set Low byte of counter 5

CNT4H <baseaddr>+0EH R/W Read/Set High byte of counter 4

CNT4L <baseaddr>+0FH R/W Read/Set Low byte of counter 4
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TRIPLE COUNTER THCT 12316 AND COMPATIBLE

For the desctription of this triple counter please refer to the specific technical documentation in the
appendix A of this manual and to description available in COUNTER FUNCTIONALITY
CONFIGURATION. The information reported in appendix use different names for the input signals
with the following corrispondence:

Ua1n -> PHASE1 CNTn
Ua2n -> PHASE2 CNTn
Ua0n -> 0PULSE CNTn

The three counters of this device can be managed through read and write operations to the allocation
addresses of registers CNTnH and CNTnL, referring respectively to High and Low bytes of the
n-th counter, where n can be in the range 1÷6.
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APPENDIX A: COMPONENTS DESCRIPTIONAPPENDIX A: COMPONENTS DESCRIPTION
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