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a42997

OSCILLATOR

OUTPUT 1

5 VOLTS+

INPUT 1

INPUT 2

INPUT 3

INPUT 4

INPUT 5

INPUT 6

INPUT 7

INPUT 8

INPUT 9

INPUT 10

INPUT 11

INPUT 12

OUTPUT 2

OUTPUT 3

OUTPUT 4

INPUT 7

INPUT 8

INPUT 9

INPUT 5

INPUT 6

INPUT 7

OUTPUT 1

a42997

INPUT 7

INPUT 8

INPUT 9

INPUT 5

INPUT 6

INPUT 7

OUTPUT 1

a42997



OSC

+5V

INPUTS

COUNTER
3

COUNTER
1

a42999

OUTPUTS

COUNTER
2

COUNTER
4

TYPE A

COUNTER
1

a42998

OUTPUTS

COUNTER
2

TYPE B

OSC

+5V

INPUTS

COUNTER

a42996

OSC

OUTPUTS

+5V

INPUTS
TYPE C

OSC

+5V

OSC

+5V



Corresponding
Output

Accumulator
Value

a43003

ONON
OFF

ON Preset
Value

OFF Preset
Value

Counts

TIME

<=<=

<,,

ON CONDITION INCLUDES PRESET POINTS

ONON
PRESET

OFF
PRESET

OFF
PRESET

ONON
PRESET

OFF CONDITION INCLUDES PRESET POINTS

a42970

<=<=



#

0.5
1.0

2.0

3.0

1010 2020 3030

CURRENT (AMPS)

TIME (mS)

a42995

3.0

CURRENT (AMPS)CURRENT (AMPS)

3.0

CURRENT (AMPS)CURRENT (AMPS)





UP OR DOWN COUNTER (16–BIT)

PRELOAD VALUE
(16–BIT)

STROBEREGISTER
(16–BIT)

COUNTSPER
TIME BASE
(16–BIT)

STROBE

ACOUNT
PULSE

PRELOAD

ACCUMULATOR
(16–BIT)

ON/OFFPRESETS
(16–BIT)

OUTPUT

ACCUMULATOR
ADJUST
(8–BIT)

a42967

$

>'?@

(16–BIT)

(16–BIT)

ON/OFFPRESETS
(16–BIT)

STROBEREGISTER

(16–BIT)

ACCUMULATOR

(8–BIT)

ACCUMULATOR
ADJUST

(16–BIT)

(16–BIT)

ON/OFFPRESETS
(16–BIT)

STROBEREGISTER

(16–BIT)

ACCUMULATOR

(8–BIT)

ACCUMULATOR
ADJUST



OSC

+5V

INPUTS

COUNTER
3

COUNTER
1

a42999

OUTPUTS

COUNTER
2

COUNTER
4

TYPE A



UP OR DOWN COUNTER (16–BIT)

PRELOAD VALUE
(16–BIT)

STROBEREGISTER
(16–BIT)

COUNTSPER
TIME BASE
(16–BIT)

STROBE

ACOUNT
PULSE

PRELOAD

ACCUMULATOR
(16–BIT)

ON/OFFPRESETS
(16–BIT)

OUTPUT

ACCUMULATOR
ADJUST
(8–BIT)

a42967

A Preload Input is used to set the Accumulator to the value in the Preload Register. If
the Preload Input occurs during counting, the resulting Accumulator value will be
within one count of the value in the Preload Register.

+$0m+$0

A Preload Input is used to set the Accumulator to the value in the Preload Register. If
the Preload Input occurs during counting, the resulting Accumulator value will be
within one count of the value in the Preload Register.

A Preload Input is used to set the Accumulator to the value in the Preload Register. If
the Preload Input occurs during counting, the resulting Accumulator value will be
within one count of the value in the Preload Register.

A Preload Input is used to set the Accumulator to the value in the Preload Register. If

ON/OFFPRESETS

ADJUST
(8–BIT)

ACCUMULATOR

+$0

A Preload Input is used to set the Accumulator to the value in the Preload Register. If
the Preload Input occurs during counting, the resulting Accumulator value will be
within one count of the value in the Preload Register.

A Preload Input is used to set the Accumulator to the value in the Preload Register. If
the Preload Input occurs during counting, the resulting Accumulator value will be
within one count of the value in the Preload Register.

A Preload Input is used to set the Accumulator to the value in the Preload Register. If

ON/OFFPRESETS

ADJUST
(8–BIT)

ACCUMULATOR



.

The count pulse increments the value in the Accumulator. It can be configured to use
the 2.5#S high-frequency filter, or the 12.5mS low-frequency filter. Maximum count
rates are 200kHz with the high-frequency filter or 40Hz with the low-frequency filter.

A PULSE
INPUT

a42971

COUNT

N + 2
N + 1
N

ACC
VALUE

mA

$



COUNTER
1

a42998
OUTPUTS

COUNTER
2

TYPE B

OSC

+5V

INPUTS

COUNTER

TYPE B a42998

COUNTER

TYPE B a42998



UP OR DOWN COUNTER (24–BIT)

PRELOAD VALUE
(24–BIT)

STROBE REGISTER 1
(24–BIT)

COUNTS PER
TIME BASE
(16–BIT)

STROBE 1

A INPUT

PRELOAD

ACCUMULATOR
(24–BIT)

ACCUMULATOR
ADJUST
(8–BIT)

a42969

ON/OFF PRESETS 2
(24–BIT)

OUTPUT 2

B INPUT

DISABLE

STROBE REGISTER 2
(24–BIT)

STROBE 2

ON/OFF PRESETS 1
(24–BIT)

OUTPUT 1

The Preload Input is used to set the Accumulator to the value in the Preload Register.
If the Preload Input occurs during counting, the resulting Accumulator value will be
within one count of the value in the Preload Register.

+$0#

m

+$0

The Preload Input is used to set the Accumulator to the value in the Preload Register.
If the Preload Input occurs during counting, the resulting Accumulator value will be
within one count of the value in the Preload Register.

The Preload Input is used to set the Accumulator to the value in the Preload Register.
If the Preload Input occurs during counting, the resulting Accumulator value will be
within one count of the value in the Preload Register.

The Preload Input is used to set the Accumulator to the value in the Preload Register.

(24–BIT)
ON/OFF PRESETS 2

(24–BIT)

ON/OFF PRESETS 1
(24–BIT)

STROBE REGISTER 2

ADJUST
(8–BIT)

+$0

The Preload Input is used to set the Accumulator to the value in the Preload Register.
If the Preload Input occurs during counting, the resulting Accumulator value will be
within one count of the value in the Preload Register.

The Preload Input is used to set the Accumulator to the value in the Preload Register.
If the Preload Input occurs during counting, the resulting Accumulator value will be
within one count of the value in the Preload Register.

The Preload Input is used to set the Accumulator to the value in the Preload Register.

(24–BIT)
ON/OFF PRESETS 2

(24–BIT)

ON/OFF PRESETS 1
(24–BIT)

STROBE REGISTER 2

ADJUST
(8–BIT)



$

#A

$



If a counter is configured for Up/Down counting, up-counting occurs on the low-to-high
transition of the Up input. Down counting occurs on the low-to-high transition of the Down
input. The accumulator automatically tracks the difference between the number of counts
received by the Up channel and the Down channel.

a42973

COUNT

IN–A UP

IN–B DOWN

N + 2
N + 1
N

ACC
VALUE

COUNT UP COUNT DOWN

IN–A PULSE

a42975

COUNT

IN–B DIR

N+2
N+1
N

ACC
VALUE

COUNT UP COUNT DOWN

N + 2
N + 1VALUE

COUNT UP COUNT DOWNCOUNT UP COUNT DOWN

transition of the Up input. Down counting occurs on the low-to-high transition of the Down
input. The accumulator automatically tracks the difference between the number of counts

If a counter is configured for Up/Down counting, up-counting occurs on the low-to-high
transition of the Up input. Down counting occurs on the low-to-high transition of the Down
input. The accumulator automatically tracks the difference between the number of counts

N + 2
N + 1VALUE

COUNT UP COUNT DOWNCOUNT UP COUNT DOWN

transition of the Up input. Down counting occurs on the low-to-high transition of the Down
input. The accumulator automatically tracks the difference between the number of counts

If a counter is configured for Up/Down counting, up-counting occurs on the low-to-high
transition of the Up input. Down counting occurs on the low-to-high transition of the Down
input. The accumulator automatically tracks the difference between the number of counts



ACC
VALUE N

A

B

a43022

COUNT

N 6N 6+

A

B

a42978

COUNT

ACC
VALUE N–6

N

COUNT

A

B

COUNT

A

B



COUNTER

a42996

OSC

OUTPUTS

+5V

INPUTS
TYPE C

BCBC BCBC

BCBC

BCBC

BCBC

BCBC

BCBC

BCBC

OSC

+5V

BCBC

BCBC

OSC

+5V



LOOP+

STROBE 2

PRELOAD 2 POSITION
(24–BIT)

PRELOAD 1 POSITION
(24–BIT)

HOME POSITION
(24–BIT)

#

#

EN HOME

PRELOAD 1

PRELOAD 2

TYPE C COUNTER (24–BIT)

a42968

ACCUMULATOR

(8–BIT)

ACCUMULATOR
(24–BIT)

A1 INPUT

B1 INPUT

DISABLE

A2 INPUT

B2 INPUT

STROBE 1

STROBE 3

OUTPUT 1

OUTPUT 2

OUTPUT 3

OUTPUT 4

MARKER

LOOP

(8–BIT)(8–BIT)



#

The Preload Inputs are used to set the Accumulator to the value in one of the two Preload
Registers.

#A

#

$$

The Preload Inputs are used to set the Accumulator to the value in one of the two PreloadThe Preload Inputs are used to set the Accumulator to the value in one of the two Preload

$

The Preload Inputs are used to set the Accumulator to the value in one of the two PreloadThe Preload Inputs are used to set the Accumulator to the value in one of the two Preload
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a42973

COUNT

IN–A UP

IN–B DOWN

N + 2
N + 1
N

ACC
VALUE

COUNT UP COUNT DOWN

IN–A PULSE

a42975

COUNT

IN–B DIR

N+2
N+1
N

ACC
VALUE

COUNT UP COUNT DOWN

COUNT UP COUNT DOWNCOUNT UP COUNT DOWN

a42973a42973

COUNT UP COUNT DOWNCOUNT UP COUNT DOWN

a42973a42973



ACC
VALUE N

A

B

a43022

COUNT

N 6N 6+

A

B

a42978

COUNT

ACC
VALUE N

N

–6–6

COUNT

A

B

COUNT

A

B



LOOP

LOOP

+
a43716

A

B

MODE:
A–QUAD–B

TIME

COUNTS

1212

1111

1010

9

8

7

6

5

4

3

2

1

COUNTS
(INTERNAL)

A

B

MODE:
A–QUAD–B

COUNTS
(INTERNAL)

4

2

1

4

2

1









3.25
(8.26)

1.32
(3.35)

8.85
(22.44)

.100
(.254)

(TOP OF BLOCK)

a42303

8.55 0.03
21.72 0.08

DIMENSIONS
IN INCHES,

CENTIMETERSARE
IN PARENTHESES



a42304

GROUNDING
SCREW

ALTERNATE
GROUND

CONNECTION
POINT
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a40743

SERIAL 1

SERIAL 2

SHIELD IN

SHIELD OUT

TERMINATING
RESISTOR

SERIAL 1

SERIAL 2

SHIELD IN

SHIELD OUT

TERMINATING
RESISTOR

START
OFOF
BUSBUS

END
OFOF
BUS



If the block is at the beginning of the bus, its Shield In terminal is not connected. If the block is
at the end of the bus, its Shield Out terminal is not connected.

The recommended method of connecting the block to the bus is to wire it directly to the block’s
Terminal Assembly as described above. These bus connections are normally considered
permanent. They should never be removed while the completed system is in operation; the
resulting unreliable data on the bus could cause hazardous control conditions. If the possible
removal or replacement of a block’s Terminal Assembly would result in breaking the continuity
of the bus, the bus should be turned off first.

SHLD OUT

a42810

S1S1

S2S2

SHLD IN

SHLD OUT

S2S2

SHLD IN

U
T

N

S1S1

SHLD OUT

SHLD IN

resulting unreliable data on the bus could cause hazardous control conditions. If the possible
removal or replacement of a block’s Terminal Assembly would result in breaking the continuity

Terminal Assembly as described above. These bus connections are normally considered
permanent. They should never be removed while the completed system is in operation; the
resulting unreliable data on the bus could cause hazardous control conditions. If the possible
removal or replacement of a block’s Terminal Assembly would result in breaking the continuity

The recommended method of connecting the block to the bus is to wire it directly to the block’s
Terminal Assembly as described above. These bus connections are normally considered
permanent. They should never be removed while the completed system is in operation; the
resulting unreliable data on the bus could cause hazardous control conditions. If the possible

SHLD OUT

SHLD IN

resulting unreliable data on the bus could cause hazardous control conditions. If the possible
removal or replacement of a block’s Terminal Assembly would result in breaking the continuity

Terminal Assembly as described above. These bus connections are normally considered
permanent. They should never be removed while the completed system is in operation; the
resulting unreliable data on the bus could cause hazardous control conditions. If the possible
removal or replacement of a block’s Terminal Assembly would result in breaking the continuity

The recommended method of connecting the block to the bus is to wire it directly to the block’s
Terminal Assembly as described above. These bus connections are normally considered
permanent. They should never be removed while the completed system is in operation; the
resulting unreliable data on the bus could cause hazardous control conditions. If the possible
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a44474
250V, 1/8 Amp
Slow-Blow Fuse

~
6

7

+

5–30VDC
LOAD

DC PWR

++VLVL

0101
0202
0303
0404

DC–

DC–

DC–

DC–

DC–

a43000

~
HOT

Block
AC PowerN

115VAC

5VDC+
+5V Output Power

7

a44474

7

a44474



Output PowerOutput Power

0101
0202
0303
0404

DCDC

DCDC

a43005

~
HOT

Block
AC PowerN

115VAC

5V5V+
5VDC+

12 VOLT
BATTERY

DCDC

DCDC

DC–

+

DC+

VL+

+

5–30VDC
Load DC
Power

+VL+

0101
0202
0303
0404

DC–

DC–

DC–

DC–

DC–DC–

a43002

+5 V Output Power

DC+

5VDC+

+
Block DC Power

DCDC

DCDC

DCDC

BATTERY
12 VOLT
BATTERY

DCDC

DCDC

DCDC

BATTERY
12 VOLT
BATTERY
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return for all DC sources

+

SERIAL 1
SERIAL 2
SH IN
SH OUT
HOT
NCNC
NCNC
NCNC
N
NCNC
NCNC
NCNC
DCDC

VL+
I1I1

I2I2
I1 –
I2 –
I3I3
I4I4
I3 –
I4 –
SHD
SHD
C1C1
C2C2
C3C3
C4C4
C5C5
C6C6
C7C7
C8C8

OSC
C8 –
SHD

SHD
0101
0202
0303
0404
DC –
DC –
DC –
DC –
DC –

5V5V

+

+
+

+
+

+

block power (+ side 10–30V source)

pulse input for ctr 1 (se/diff)

serial communications bus
serial communications bus
shield for serial bus
shield for serial bus
for hot side of AC line
no connection
no connection
no connection
for neutral side of AC line
no connection
no connection
no connection

load power (+ side 5–30V source)

shield
shield
preload 1
preload 2
preload 3
preload 4
strobe 1
strobe 2
strobe 3
strobe 4 (se/diff)

oscillator output
strobe 4 (diff only)
shield

shield
output 1

return for all DC sources

output 2
output 3
output 4

return for all DC sources
return for all DC sources
return for all DC sources

pulse input for ctr 2 (se/diff)
pulse input for ctr 1 (diff only)
pulse input for ctr 2 (diff only)
pulse input for ctr 3 (se/diff)

pulse input for ctr 3 (diff only)
pulse input for ctr 4 (diff only)

pulse input for ctr 4 (se/diff)

+5V output at 200mA

TERMINAL
CONTACT

SIGNAL
NAME DESCRIPTION

a42979

1
2
3
4

6

8

1010

1212

1414

1616

1818

2020

2222

2424

2626

2828

3030

3232

3434

3636

3838

4040

4242

4444

4646

5

7

9

1111

1313

1515

1717

1919

2121

2323

2525

2727

2929

3131

3333

3535

3737

3939

4141

4343

4545

3434

3636

C6
C7

30

32

SHD
C1C1

C3
C4C4
C5C5

shield
shield
preload 1
preload 2
preload 3
preload 4

pulse input for ctr 3 (diff only)
pulse input for ctr 4 (diff only)

pulse input for ctr 2 (diff only)
pulse input for ctr 3 (se/diff)

pulse input for ctr 3 (diff only)
pulse input for ctr 4 (diff only)

pulse input for ctr 4 (se/diff)

pulse input for ctr 2 (se/diff)
pulse input for ctr 1 (diff only)
pulse input for ctr 2 (diff only)
pulse input for ctr 3 (se/diff)

pulse input for ctr 3 (diff only)
pulse input for ctr 4 (diff only)

pulse input for ctr 4 (se/diff)

pulse input for ctr 2 (diff only)
pulse input for ctr 3 (se/diff)

block power (+ side 10–30V source)

pulse input for ctr 1 (se/diff)
load power (+ side 5–30V source)

pulse input for ctr 2 (se/diff)

+5V output at 200mA
block power (+ side 10–30V source)

3434

3636

C6
C7

30

32

SHD
C1C1

C3
C4C4
C5C5

shield
shield
preload 1
preload 2
preload 3
preload 4

pulse input for ctr 3 (diff only)
pulse input for ctr 4 (diff only)

pulse input for ctr 2 (diff only)
pulse input for ctr 3 (se/diff)

pulse input for ctr 3 (diff only)
pulse input for ctr 4 (diff only)

pulse input for ctr 4 (se/diff)

pulse input for ctr 2 (se/diff)
pulse input for ctr 1 (diff only)
pulse input for ctr 2 (diff only)
pulse input for ctr 3 (se/diff)

pulse input for ctr 3 (diff only)
pulse input for ctr 4 (diff only)

pulse input for ctr 4 (se/diff)

pulse input for ctr 2 (diff only)
pulse input for ctr 3 (se/diff)

block power (+ side 10–30V source)

pulse input for ctr 1 (se/diff)
load power (+ side 5–30V source)

pulse input for ctr 2 (se/diff)

+5V output at 200mA
block power (+ side 10–30V source)



a42952

VREF1 0V0V

2K2K
2K2K

2K2K

PUL2+ I2+

I2–
PUL2–

PUL2

2K2K

GND

SHD

–

+

PUL1+

PUL1–

a42951

VREF1 0V0V

2K2K
2K2K

2K2K

I1+

I1– PUL1

2K2K –

+

|
|
|
|
||

a42954

VREF1 0V0V

2K2K
2K2K

2K2K

PUL4+
I4+

I4–PUL4–
PUL4

2K2K

GND

SHD

–

+

VREF1 0V0V

2K2K
2K2K

2K2K

PUL3+
I3+

I3–PUL3–
PUL3

2K2K –

+

a42953

|
|
|
|
||

PUL4+

PUL4–

SHD

I4+ 2K2K

VREF1 0V0V

2K2K

PUL2

PUL4+

PUL4–

SHD

I4+ 2K2K

VREF1 0V0V

2K2K

PUL2



SERIAL 1
SERIAL 2
SH IN
SH OUT
HOT
NCNC
NCNC
NCNC
N
NCNC
NCNC
NCNC
DCDC

VLVL
I1I1
I2I2
I1 –
I2 –
I3I3
I4I4
I3 –
I4 –
SHD
SHD
C1C1
C2C2
C3C3
C4C4
C5C5
C6C6
C7C7
C8C8

OSC
C8 –
SHD

SHD
0101
0202
0303
0404
DC –
DC –
DC –
DC –
DC –

+ 5V
+

+
+
+

+
+

+

block power ( side 10–30V source)

serial communications bus
serial communications bus
shield for serial bus
shield for serial bus
for hot side of AC line
no connection
no connection
no connection
for neutral side of AC line
no connection
no connection
no connection

load power ( side 5–30V source)

shield
shield
preload 1
preload 2
disable 1
disable 2
strobe 1 for counter 1
strobe 2 for counter 1
strobe 1 for counter 2
strobe 2 for counter 2 (se/diff)

oscillator output
strobe 2 for counter 2 (diff only)
shield

shield
output 1 for counter 1

return for all DC sources

output 2 for counter 1
output 1 for counter 2
output 2 for counter 2

return for all DC sources
return for all DC sources
return for all DC sources
return for all DC sources

+ 5V5V output at 200mA

pul1 / up1 / A1 for ctr 1 (se/diff)
dir 1 / dn1 / B1 for ctr 1 (se/diff)
pul1 / up1 / A1 for ctr 1 (diff only)
dirl1 / dn1 / B1 for ctr 1 (diff only)
pul 2 / up2 / A2 for ctr 2 (se/diff)
dir 2 / dn2 / B2 for ctr 2 (se/diff)
pul2 / up2 / A2 for ctr 2 (diff only)
dir2 / dn2 / B2 for ctr 2 (diff only)

TERMINAL
CONTACT

SIGNAL
NAME DESCRIPTION

a42980

1
2
3
4

6

8

1010

1212

1414

1616

1818

2020

2222

2424

2626

2828

3030

3232

3434

3636

3838

4040

4242

4444

4646

5

7

9

1111

1313

1515

1717

1919

2121

2323

2525

2727

2929

3131

3333

3535

3737

3939

4141

4343

4545

36
35

3434
33

C3C3

C6
C7C7
C8C8
SHD

+

shield
preload 1
preload 2
disable 1

strobe 1 for counter 1
strobe 2 for counter 1

shield
shield
preload 1

pul2 / up2 / A2 for ctr 2 (diff only)
dir2 / dn2 / B2 for ctr 2 (diff only)

dirl1 / dn1 / B1 for ctr 1 (diff only)
pul 2 / up2 / A2 for ctr 2 (se/diff)
dir 2 / dn2 / B2 for ctr 2 (se/diff)
pul2 / up2 / A2 for ctr 2 (diff only)
dir2 / dn2 / B2 for ctr 2 (diff only)

dir 2 / dn2 / B2 for ctr 2 (se/diff)
pul2 / up2 / A2 for ctr 2 (diff only)

load power ( side 5–30V source)
pul1 / up1 / A1 for ctr 1 (se/diff)
dir 1 / dn1 / B1 for ctr 1 (se/diff)
pul1 / up1 / A1 for ctr 1 (diff only)
dirl1 / dn1 / B1 for ctr 1 (diff only)

block power ( side 10–30V source)

load power ( side 5–30V source)
pul1 / up1 / A1 for ctr 1 (se/diff)

block power ( side 10–30V source)

36
35

3434
33

C3C3

C6
C7C7
C8C8
SHD

+

shield
preload 1
preload 2
disable 1

strobe 1 for counter 1
strobe 2 for counter 1

shield
shield
preload 1

pul2 / up2 / A2 for ctr 2 (diff only)
dir2 / dn2 / B2 for ctr 2 (diff only)

dirl1 / dn1 / B1 for ctr 1 (diff only)
pul 2 / up2 / A2 for ctr 2 (se/diff)
dir 2 / dn2 / B2 for ctr 2 (se/diff)
pul2 / up2 / A2 for ctr 2 (diff only)
dir2 / dn2 / B2 for ctr 2 (diff only)

dir 2 / dn2 / B2 for ctr 2 (se/diff)
pul2 / up2 / A2 for ctr 2 (diff only)

load power ( side 5–30V source)
pul1 / up1 / A1 for ctr 1 (se/diff)
dir 1 / dn1 / B1 for ctr 1 (se/diff)
pul1 / up1 / A1 for ctr 1 (diff only)
dirl1 / dn1 / B1 for ctr 1 (diff only)

block power ( side 10–30V source)

load power ( side 5–30V source)
pul1 / up1 / A1 for ctr 1 (se/diff)

block power ( side 10–30V source)



a42955

VREF 0V0V

2K2K

2K2K

2K2K

2K2K

PUL1+
I1I1
+

I1I1
–PUL1–

PUL1

VREF1 0V0V

2K2K

2K2K

2K2K

DIR1+
I2I2
+

I2I2
–DIR1–

DIR1

2K2K

GND

SHIELD
INPUT

SHD

–

+

–

+

a42956

VREF 0V0V

2K2K

2K2K

2K2K

2K2K

UP1
+

I1I1
+

I1I1
–UP1

–

UP1

VREF1 0V0V

2K2K

2K2K

2K2K

DN1
+

I2I2
+

I2I2
–DN1

–

DN1

2K2K

GND

SHIELD
INPUT

SHD

–

+

–

+

a42957

VREF 0V0V

2K2K

2K2K

2K2K

2K2K

A1A1
+

I1I1
+

I1I1
–A1A1

–

A1A1

VREF1 0V0V

2K2K

2K2K

2K2K

B1B1
+

I2I2
+

I2I2
–B1B1

–

B1B1

2K2K

GND

SHIELD
INPUT

SHD

–

+

–

+

SHIELD
INPUT

DN1
–

SHIELD

+

I2I2
+

I2
–

SHD

VREF

2K

2K2K

+

SHIELD
INPUT

DN1
–

SHIELD

+

I2I2
+

I2
–

SHD

VREF

2K

2K2K

+



SERIAL 1
SERIAL 2
SH IN
SH OUT
HOT
NCNC
NCNC
NCNC
N
NCNC
NCNC
NCNC
DCDC

VLVL
I1I1
I2I2
I1 –
I2 –
I3I3
I4I4
I3 –
I4 –
SHD
SHD
C1C1
C2C2
C3C3
C4C4
C5C5
C6C6
C7C7
C8C8

OSC
C8 –
SHD

SHD
0101
0202
0303
0404
DC –
DC –
DC –
DC –
DC –

+ 5V
+

+
+
+

+
+

+

block power ( side 10–30V source)

serial communications bus
serial communications bus
shield for serial bus
shield for serial bus
for hot side of AC line
no connection
no connection
no connection
for neutral side of AC line
no connection
no connection
no connection

load power ( side 5–30V source)

shield
shield
preload 1
preload 2
disable 1

strobe 2
strobe 3
marker input from encoder (se/diff)

oscillator output
marker input from encoder (se/diff)
shield

shield
output 1

return for all DC sources

output 2
output 3
output 4

return for all DC sources
return for all DC sources
return for all DC sources
return for all DC sources

+ 5V5V output at 200mA

pul1 / up1 / A1 for ctr 1 (se/diff)
dir 1 / dn1 / B1 for ctr 1 (se/diff)
pul1 / up1 / A1 for ctr 1 (diff only)
dirl1 / dn1 / B1 for ctr 1 (diff only)
pul1 / up1 / A1 for ctr 2 (se/diff)
dir1 / dn1 / B1 for ctr 2 (se/diff)
pul1 / up1 / A1 for ctr 2 (diff only)
dir1 / dn1 / B1 for ctr 2 (diff only)

TERMINAL
CONTACT

SIGNAL
NAME DESCRIPTION

a42981

1
2
3
4

6

8

1010

1212

1414

1616

1818

2020

2222

2424

2626

2828

3030

3232

3434

3636

3838

4040

4242

4444

4646

5

7

9

1111

1313

1515

1717

1919

2121

2323

2525

2727

2929

3131

3333

3535

3737

3939

4141

4343

4545

enable home input [e.g., limit switch]
strobe 1

32

3636

31

3333

35

C5C5
C6C6
C7

30

SHD
C1C1
C2C2
C3C3

shield
shield
preload 1
preload 2
disable 1

dir1 / dn1 / B1 for ctr 2 (se/diff)
pul1 / up1 / A1 for ctr 2 (diff only)
dir1 / dn1 / B1 for ctr 2 (diff only)

pul1 / up1 / A1 for ctr 1 (diff only)
dirl1 / dn1 / B1 for ctr 1 (diff only)
pul1 / up1 / A1 for ctr 2 (se/diff)
dir1 / dn1 / B1 for ctr 2 (se/diff)
pul1 / up1 / A1 for ctr 2 (diff only)
dir1 / dn1 / B1 for ctr 2 (diff only)

pul1 / up1 / A1 for ctr 1 (se/diff)
dir 1 / dn1 / B1 for ctr 1 (se/diff)
pul1 / up1 / A1 for ctr 1 (diff only)
dirl1 / dn1 / B1 for ctr 1 (diff only)
pul1 / up1 / A1 for ctr 2 (se/diff)
dir1 / dn1 / B1 for ctr 2 (se/diff)
pul1 / up1 / A1 for ctr 2 (diff only)
dir1 / dn1 / B1 for ctr 2 (diff only)

pul1 / up1 / A1 for ctr 1 (diff only)
dirl1 / dn1 / B1 for ctr 1 (diff only)

block power ( side 10–30V source)

load power ( side 5–30V source)
output at 200mA

pul1 / up1 / A1 for ctr 1 (se/diff)
dir 1 / dn1 / B1 for ctr 1 (se/diff)

block power ( side 10–30V source)

32

3636

31

3333

35

C5C5
C6C6
C7

30

SHD
C1C1
C2C2
C3C3

shield
shield
preload 1
preload 2
disable 1

dir1 / dn1 / B1 for ctr 2 (se/diff)
pul1 / up1 / A1 for ctr 2 (diff only)
dir1 / dn1 / B1 for ctr 2 (diff only)

pul1 / up1 / A1 for ctr 1 (diff only)
dirl1 / dn1 / B1 for ctr 1 (diff only)
pul1 / up1 / A1 for ctr 2 (se/diff)
dir1 / dn1 / B1 for ctr 2 (se/diff)
pul1 / up1 / A1 for ctr 2 (diff only)
dir1 / dn1 / B1 for ctr 2 (diff only)

pul1 / up1 / A1 for ctr 1 (se/diff)
dir 1 / dn1 / B1 for ctr 1 (se/diff)
pul1 / up1 / A1 for ctr 1 (diff only)
dirl1 / dn1 / B1 for ctr 1 (diff only)
pul1 / up1 / A1 for ctr 2 (se/diff)
dir1 / dn1 / B1 for ctr 2 (se/diff)
pul1 / up1 / A1 for ctr 2 (diff only)
dir1 / dn1 / B1 for ctr 2 (diff only)

pul1 / up1 / A1 for ctr 1 (diff only)
dirl1 / dn1 / B1 for ctr 1 (diff only)

block power ( side 10–30V source)

load power ( side 5–30V source)
output at 200mA

pul1 / up1 / A1 for ctr 1 (se/diff)
dir 1 / dn1 / B1 for ctr 1 (se/diff)

block power ( side 10–30V source)



a42961

VREF1 0V0V

2K2K

2K2K

2K2K

2K2K

PUL1+
I1+

I1–
PUL1–

VREF1 0V0V

2K2K

2K2K

2K2K

DIR1+
I2+

I2–
DIR1–

2K2K

GND

SHIELD
INPUT

SHD

PUL1+

DIR1+

–

+

–

+

a42964

VREF1 0V0V

2K2K

2K2K

2K2K

2K2K

PUL2+
I3+

I3–
PUL2–

VREF1 0V0V

2K2K

2K2K

2K2K

DIR2+
I4+

I4–
DIR2–

2K2K

GND

SHIELD
INPUT

SHD

PUL1–

DIR1–

–

+

–

+

a42962

VREF1 0V0V

2K2K

2K2K

2K2K

2K2K

UP1+
I1I1
+

I1I1
–UP1–

VREF1 0V0V

2K2K

2K2K

2K2K

DN1+
I2I2
+

I2I2
–DN1–

2K2K

GND

SHIELD
INPUT

SHD

UP1+

DN1+

–

+

–

+

a42965

VREF1 0V0V

2K2K

2K2K

2K2K

2K2K

UP2+
I3+

I3–
UP2–

VREF1 0V0V

2K2K

2K2K

2K2K

DN2+
I4+

I4–
DN2–

2K2K

GND

SHIELD
INPUT

SHD

UP1–

DN1–

–

+

–

+

I2I2
+

I2

VREF1

2K2K

2K

+

a42962

INPUT

GND

SHD

VREF1 0V0V

–

2K

I2I2
+

I2

VREF1

2K2K

2K

+

a42962

INPUT

GND

SHD

VREF1 0V0V

–

2K



a42963

VREF1 0V0V

2K2K

2K2K

2K2K

2K2K

A1+
I1+

I1–
A1–

VREF1 0V0V

2K2K

2K2K

2K2K

B1+
I2+

I2–
B1–

2K2K

GND

SHIELD
INPUT

SHD

A1+

B1+

–

+

–

+

a42966

VREF1 0V0V

2K2K

2K2K

2K2K

2K2K

A2+
I3+

I3–
A2–

VREF1 0V0V

2K2K

2K2K

2K2K

B2+
I4+

I4–
B2–

2K2K

GND

SHIELD
INPUT

SHD

A1–

B1–

–

+

–

+

SHIELD
INPUT

I4–

GND

SHIELD
SHD

2K

2K

VREF1

2K2K

SHIELD
INPUT

I4–

GND

SHIELD
SHD

2K

2K

VREF1

2K2K



0V0V

A–CHANNEL
OUTPUT

C8C8

I 2

I 2

I 1

I 1

12V
POWER SUPPLY

a43721

HSC

+12V

ENCODER

MARKER
CHANNEL
OUTPUT

C8C8

(25) SHD

DCDC

B–CHANNEL
OUTPUT

+

0V0V

A–CHANNEL
OUTPUT

C8C8

I 2

I 2

I 1

I 1

12V
POWER SUPPLY

a43723

HSC

+12V

ENCODER+

MARKER
CHANNEL
OUTPUTC8C8

B–CHANNEL
OUTPUT

(25) SHD

DCDC

0V0V

A–CHANNEL
OUTPUT

C8C8

I 4

I 4

I 3

I 3

12V
POWER SUPPLY

a43722

HSC

+12V

ENCODER

MARKER
CHANNEL
OUTPUT

C8C8

(24) SHD

DCDCDC

B–CHANNEL
OUTPUT

+

0V0V

A–CHANNEL
OUTPUT

C8C8

I 4

I 4

I 3

I 3

12V
POWER SUPPLY

a43724

HSC

+12V

ENCODER

MARKER
CHANNEL
OUTPUTC8C8

B–CHANNEL
OUTPUT

(24) SHD

DCDC

+

I 4

(24) SHD

I 4

I 3

a43722

ENCODER

(25) SHD

A–CHANNEL
OUTPUT

B–CHANNEL
OUTPUT

I 4

(24) SHD

I 4

I 3

a43722

ENCODER

(25) SHD

A–CHANNEL
OUTPUT

B–CHANNEL
OUTPUT



+
CONTROL–SIGNAL

GENERATOR

C8C8
(34) SHD

(37) SHD

DCDCDC

0V0V

5/12/24V
POWER SUPPLY

a43725

HSC

+ 5/12/24V

C1C1

C2C2

C3C3

C4C4

C5C5

C6C6

C7C7

C8C8



1K1K
1/4W 5%

a43718

HSC

DCDCDC

INPUT

TYPICAL
OPEN–COLLECTOR
INPUT DEVICE

+5V5V

5V5V
POWERSUPPLY

a43719

HSC

DCDCDC

INPUT

TYPICAL
OPEN–COLLECTOR
INPUT DEVICE

1K1K
1/4W 5%

+

1K1K
1/4W 5%
1K1K

1/4W 5%



AF26#G-



1&3)H=>'1;)H=>'1)$3+0H= 1;)H='*1)'
1:+00 1;1;

66"
66"

B!H5=>'!B"H52I>'J:KBJ5:4 !B"H52I

)
)

* for type A configuration only *** for type C configuration only
** for type B or type C configuration **** for type B configuration only

$

** for type B or type C configuration **** for type B configuration only
* for type A configuration only *** for type C configuration only
** for type B or type C configuration **** for type B configuration only
* for type A configuration only *** for type C configuration only

!B"H52I>'J:KBJ5:4

** for type B or type C configuration **** for type B configuration only
* for type A configuration only *** for type C configuration only
** for type B or type C configuration **** for type B configuration only
* for type A configuration only *** for type C configuration only

!B"H52I>'J:KBJ5:4



CONNECTIONS
FOR

AC POWER

TERMINATOR
PLUG

DCDC+

a43018

SER 1

SER 2

SHD IN

SHD OUTSHD OUTSHD OUT

5
7
9
1111

6
8
1010
1212

4343
4545

5
4343
4545

CONNECTIONS FOR
DC SOURCE

H

1

2

3

4

N

DCDC
DCDC
DCDC
DCDC
DCDC

ATTACH
GROUND
STRAP

+

13

SER 1

STRAP
GROUND

SER 1

STRAP
GROUND



a42307

F 1 : P R O G B L O C K I D

F 2 : C O N F I G B L O C K

F 3 : C O P Y C O N F I G



P R O G B L O C K I D

R E F (reference number) *

B L O C K N O . (ID number)

r e f b l k e n t r n x t

/ J

+ 4

1 #

r e f b l k e n t r n x tr e f b l k e n t r n x t





S E L E C T B A U D R A T E

A C T I V E = 1 5 3 . 6 K S T

P R O G = 1 5 3 . 6 K S T

t g l e n t r n x t

$



P U L S E T E S T

R E F (number) (ctr type)

E N A B L E D

t g l e n t r n x t

P W R U P O U T P U T S E N

R E F (number) (ctr type)

D I S A B L E D

t g l e n t r n x t

t g l e n t r n x tt g l e n t r n x t



O S C F R E Q

K H Z = 1 0 . 6 2 5 / N

D I V I D E R ( N ) =

> t g l e n t r n x t> t g l e n t r n x t> t g l e n t r n x t> t g l e n t r n x t> t g l e n t r n x t



C N T L I N P U T T H R S H

R E F S (number) (ctr type)

N O N - T T L

t g l e n t r n x t

C T R I N P U T T H R S H

R E F S (number) (ctr type)

N O N - T T L

t g l e n t r n x t

t g l e n t r n x tt g l e n t r n x tt g l e n t r n x t

C N T L I N P U T T H R S H

R E F S (number) (ctr type)

C N T L I N P U T T H R S H

t g l e n t r n x tt g l e n t r n x tt g l e n t r n x t

C N T L I N P U T T H R S H

R E F S (number) (ctr type)

C N T L I N P U T T H R S H



1

2

3

4

1212 $ $$ $

%

%

12 1 112 1 112 1 112 1 112 1 1

%

%

% %% %

S T R B E . 1 L I N K A G E

R E F S (number) b

I N D E P E N D E N T

t g l e n t r n x t

12% %12% %



S E L E C T C O U N T E R

R E F S (number) (ctr type)

C O U N T E R N U M =

t g l n x t

R E P O R T F A U L T S 1

R E F S (number) (ctr type)

1 : Y E S

t g l e n t r n x t



S T R O B E E D G E (ctr num)

R E F S (number) (ctr type)

1 : P O S

t g l e n t r n x t

S T R O B E M O D E (ctr num)

R E F S (number) (ctr type)

L A S T ( O V E R W R I T E )

t g l e n t r n x t



S T R O B E E F F E C T (ctr)

R E F S (number) (ctr type)

S T R O B E O N L Y

t g l e n t r n x t

S T R O B E O N L Y

t g l e n t r n x t

S T R O B E E F F E C T (ctr)

R E F S (number) (ctr type)

S T R O B E O N L Y

t g l e n t r n x t

S T R O B E E F F E C T (ctr)

R E F S (number) (ctr type)

S T R O B E E F F E C T (ctr)

R E F S (number) (ctr type)

S T R O B E O N L Y

t g l e n t r n x t

S T R O B E E F F E C T (ctr)

R E F S (number) (ctr type)

S T R O B E O N L Y

t g l e n t r n x t

S T R O B E E F F E C T (ctr)

R E F S (number) (ctr type)

S T R O B E E F F E C T (ctr)

R E F S (number) (ctr type)



D I S A B L E F I L T E R 1

R E F S (number) (ctr type)

H I G H F R E Q

t g l e n t r n x t

P R E L O A D F I L T E R 1

R E F S (number) (ctr type)

H I G H F R E Q

t g l e n t r n x t

C O U N T F I L T E R 1

R E F S (number) (ctr type)

H I G H F R E Q

t g l e n t r n x t

P R E L O A D F I L T E R 1

P R E L O A D F I L T E R 1

R E F S (number) (ctr type)

H I G H F R E Q

P R E L O A D F I L T E R 1

R E F S (number) (ctr type)

H I G H F R E Q

H I G H F R E Q

t g l e n t r n x t

P R E L O A D F I L T E R 1

R E F S (number) (ctr type)

H I G H F R E Q

t g l e n t r n x t

D I S A B L E F I L T E R 1

R E F S (number) (ctr type)

t g l e n t r n x t

D I S A B L E F I L T E R 1

R E F S (number) (ctr type)

P R E L O A D F I L T E R 1

R E F S (number) (ctr type)

H I G H F R E Q

P R E L O A D F I L T E R 1

R E F S (number) (ctr type)

H I G H F R E Q

H I G H F R E Q

t g l e n t r n x t

P R E L O A D F I L T E R 1

R E F S (number) (ctr type)

H I G H F R E Q

t g l e n t r n x t

D I S A B L E F I L T E R 1

R E F S (number) (ctr type)

t g l e n t r n x t

D I S A B L E F I L T E R 1

R E F S (number) (ctr type)



C O U N T U P / D N 1

R E F S (number) a

U P

t g l e n t r n x tt g l e n t r n x tt g l e n t r n x tt g l e n t r n x tt g l e n t r n x t



C O U N T S I G N A L S 1

R E F S (number) c

P U L S E / D I R

t g l e n t r n x t

P U L S E / D I R[lcl/2]

U P / D N[lcl/2]

A Q U A D B[lcl/2]A Q U A D B[lcl/2]A Q U A D B[lcl/2]

t g l e n t r n x t

A Q U A D B[lcl/2]A Q U A D B[lcl/2]

t g l e n t r n x t



C O U N T M O D E 1

R E F S (number) (ctr type)

C O N T I N U O U S

t g l e n t r n x tt g l e n t r n x t

R E F S (number) (ctr type)

C O N T I N U O U S

t g l e n t r n x t

C O U N T M O D E 1

R E F S (number) (ctr type)

C O U N T M O D E 1

R E F S (number) (ctr type)

t g l e n t r n x t

R E F S (number) (ctr type)

C O N T I N U O U S

t g l e n t r n x t

C O U N T M O D E 1

R E F S (number) (ctr type)

C O U N T M O D E 1

R E F S (number) (ctr type)



T I M E B A S E 1

R E F S (number) (ctr type)

(timebase in mS)

c h n g n x tc h n g n x t

R E F S (number) (ctr type)

c h n g n x t

T I M E B A S E 1

R E F S (number) (ctr type)

c h n g n x t

R E F S (number) (ctr type)

c h n g n x t

T I M E B A S E 1

R E F S (number) (ctr type)



E%>&%%>3);$

C O U N T L I M I T S 1

H I G H ________________

L O W ________________

> c h n g n x t

$

$

> c h n g n x t

L O W ________________

> c h n g n x t> c h n g n x t

C O U N T L I M I T S 1

H I G H ________________

L O W ________________

C O U N T L I M I T S 1

> c h n g n x t

L O W ________________

> c h n g n x t> c h n g n x t

C O U N T L I M I T S 1

H I G H ________________

L O W ________________

C O U N T L I M I T S 1



<=<=

<,,

ON CONDITION INCLUDES PRESET POINTS

ONON
PRESET

OFF
PRESET

OFF
PRESET

ONON
PRESET

OFF CONDITION INCLUDES PRESET POINTS

a42970

Corresponding
Output

Accumulator
Value

a43003

ONON
OFF

ON Preset
Value

OFF Preset
Value

Counts

TIME
Corresponding

Output

ON Preset
Value

OFF Preset
Value

OFF Preset

Accumulator

OFF CONDITION INCLUDES PRESET POINTS

Accumulator

OFF CONDITION INCLUDES PRESET POINTS

ON CONDITION INCLUDES PRESET POINTSON CONDITION INCLUDES PRESET POINTSON CONDITION INCLUDES PRESET POINTS

OFF
PRESET

Corresponding
Output

ON Preset
Value

OFF Preset
Value

OFF Preset

Accumulator

OFF CONDITION INCLUDES PRESET POINTS

Accumulator

OFF CONDITION INCLUDES PRESET POINTS

ON CONDITION INCLUDES PRESET POINTSON CONDITION INCLUDES PRESET POINTSON CONDITION INCLUDES PRESET POINTS

OFF
PRESET



a43717

ACCUMULATOR
VALUE

COUNTERRANGE

0

OFF
PRESET

COUNTER
LOW
LIMIT

8000H
MINIMUM
LOW LIMIT

ONON
PRESET

COUNTER
HIGH
LIMIT

7FFFH
MAXIMUM
HIGH LIMIT

OFF

ONON
OUTPUT

P R E S E T 1

O N 1 : ________________

O F F 1 : ________________

> c h n g n x t



H O M E P O S I T I O N

R E F S (number) c

(home count value)

c h n g n x t

(home count value)

c h n g n x t

H O M E P O S I T I O N

R E F S (number) c

(home count value)

c h n g n x t

H O M E P O S I T I O N

R E F S (number) c

(home count value)

c h n g n x t

(home count value)

c h n g n x t

H O M E P O S I T I O N

R E F S (number) c

(home count value)

c h n g n x t

H O M E P O S I T I O N

R E F S (number) c

(home count value)

c h n g n x t



P R E L O A D V A L U E

R E F S (number) (ctr type)

(preload count value)

c h n g n x t

(preload count value)

c h n g n x t

P R E L O A D V A L U E

R E F S (number) (ctr type)

(preload count value)

c h n g n x t

P R E L O A D V A L U E

R E F S (number) (ctr type)

(preload count value)

c h n g n x t

(preload count value)

c h n g n x t

P R E L O A D V A L U E

R E F S (number) (ctr type)

(preload count value)

c h n g n x t

P R E L O A D V A L U E

R E F S (number) (ctr type)

(preload count value)

c h n g n x t



C P U R E D U N D A N C Y

R E F S (number) (ctr type)

NO C N T L R E D U N D

t g l e n t r n x t

C O N F I G P R O T E C T

R E F S (number) (ctr type)

D I S A B L E D

t g l e n t r n x t

t g l e n t r n x t

R E F S (number) (ctr type)

NO C N T L R E D U N D

t g l e n t r n x tt g l e n t r n x t

R E F S (number) (ctr type)

NO C N T L R E D U N D

t g l e n t r n x t



H H M B A U D R A T E

A C T I V E = 1 5 3 . 6K S T $ HHM baud rate

M U S T M A T C H B U S

c h n g o k



HOME

MONITOR
BLOCK

MONITOR /
CONTROL
CIRCUIT

BLOCK /
BUS

STATUS

PULSE
TEST

ANALYZE CONFIGURATIONHHM
UTILITIES

READ DEVICE
MEMORY

a43017

F2F2

F1 F2F1 F2

*

R E F (number) (counter type)

H S C T R (version) A C T $ active device, Device Number

N O F O R C E , N O F A U L $ present status

n x t p r v a c t v b u s

CIRCUIT

MONITOR / BLOCK /
BUS

STATUS

BLOCK /

READ DEVICE
MEMORY

READ DEVICE

a43017

CIRCUIT

MONITOR / BLOCK /
BUS

STATUS

BLOCK /

READ DEVICE
MEMORY

READ DEVICE

a43017



R E F (number) (counter type)

P R E S E T O U T P U T S

1 2 3 4 $ output number

0 0 0 0 n x t $ present output state

output number

present output state

output number

present output state

output number

present output state

output number

present output state



C O N T R O L I N P U T S a $

1 2 3 4 1 2 3 4 $

P P P P S S S S $

0 0 0 0 0 0 0 0 $

C O N T R O L I N P U T S b $ block type

1 2 1 2 1 2 $ input number

D D P P S S S S $ input type

0 0 0 0 0 0 0 0 $ input state

C O N T R O L I N P U T S c $ block type

1 1 1 2 1 2 3 $ input number

D H P P S S S $ input type

0 0 0 0 0 0 0 $ input state

C O N T R O L I N P U T S b

1 2 1 2 1 2

D D P P S S S S

0 0 0 0 0 0 0 0

C O N T R O L I N P U T S b

1 2 1 2 1 2

C O N T R O L I N P U T S b

0 0 0 0 0 0 0 0

1 2 3 4 1 2 3 4

P P P P S S S S

0 0 0 0 0 0 0 0

C O N T R O L I N P U T S a

1 2 3 4 1 2 3 4 $

C O N T R O L I N P U T S b

1 2 1 2 1 2

D D P P S S S S

0 0 0 0 0 0 0 0

C O N T R O L I N P U T S b

1 2 1 2 1 2

C O N T R O L I N P U T S b

0 0 0 0 0 0 0 0

1 2 3 4 1 2 3 4

P P P P S S S S

0 0 0 0 0 0 0 0

C O N T R O L I N P U T S a

1 2 3 4 1 2 3 4 $



!''''''''!''''''''!''''''''!
1 + & /

A''''''''A''''''''A''''''''A
1 + & /



R E F (number) (counter type)

A C C 1 : " _______________ $ Accumulator value

C T B 1 : " _______________ $ Counts/Timebase

> n x t

R E F (number) a

S T R 1 : " _________________ $ Strobe value

> n x t

> n x t

_______________

_______________

> n x t

R E F (number) (counter type)

_______________

_______________

> n x t

R E F (number) (counter type)

> n x t

_______________

_______________

> n x t

R E F (number) (counter type)

_______________

_______________

> n x t

R E F (number) (counter type)



R E F (number) a $ Accumulator, counter 2

A C C 2 : " (value) $ Counts/Timebase, counter 2

C T B 2 : " (value)

> n x t

R E F (number) b

S T R 1 – 1 : " (value) $ Strobe 1 for counter 1

S T R 1 – 2 : " (value) $ Strobe 2 for counter 1

> | | n x t

| |_____ Strobe number

|_________Counter number

R E F (number) c

S T R 1: " (value)

S T R 2: " (value)

> n x t

R E F (number) C

S T R 3: " (value)

> n x t

S T R 1:

S T R 2:

> n x t

R E F (number) c

S T R 1:

S T R 2:

|_________Counter number

> | | n x t

Strobe number

Counter number

(value)

(value)

> | | n x t

Strobe number

R E F (number) b

$

S T R 1:

S T R 2:

> n x t

R E F (number) c

S T R 1:

S T R 2:

|_________Counter number

> | | n x t

Strobe number

Counter number

(value)

(value)

> | | n x t

Strobe number

R E F (number) b

$



M N T R / C N T L (ref) (type)

S T A T E : $ current state

N O F A U L T S $ fault status

> o n o f f r e l e s

F A I L E D S W I T C H

> o n o f f r e l e s

$ current state

$ fault status

current state

> o n o f f r e l e s

$ current state

$ fault status

current state



R E F (number) (counter type)

H S C T R (version) A C T $ active device

N O F O R C E, N O F A U L $ status

n x t p r v a c t v b u s

R E F (number) (counter type)

1 2 3 4 $ output number

O O O O

0 0 1 0 $ output state (underlined)

R E F (number) (counter type)R E F (number) (counter type)

status

active device

R E F (number) (counter type)R E F (number) (counter type)

status

active device



M N T R / C N T L (ref) (type)

S T A T E : $ current state

N O F A U L T S $ fault status

> o n o f f r e l e s

S T A T E : 1S T A T E : 1S T A T E : 1S T A T E : 1

current state

fault status

S T A T E : 1S T A T E : 1S T A T E : 1

current state

fault status









2H<'







1
+
&
/
0
3
;
%
L
1)1)
1111
1+1+
1&1&

1/>'10

1313

Status Code

1111 )4)4
1+1+ )#)#
1&1& )5)5
1/1/ )7)7



14 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 8 ; 6 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 0

byte 31 byte 30

1010



1010 14 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 8 ; 6 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 0



If the block’s configuration has been set up so that outputs are disabled when
the block is powered up, these bits should then be used to turn them on.

During operation, if an output is already on and the host disables it using its
output bit, the output will go off and stay off until it is re-enabled.



1
+
&
/>'0
3>';
%>'L
1)>'11
1+>'1&
1/>'10

1313

1111 )4)4

1+1+ )#)#

)4)4)4)4



1515 1414 1313 1212 1111 1010 9 8 7 6 5 4 3 2 1 0

Strobe 1.1 status
Strobe 1.2 status
Strobe 2.1 status
Strobe 2.2 status
Preload 1 status
Preload 2 status
Disable 1 status
Disable 2 status

Output 1.1 status
Output 1.2 status
Output 2.1 status
Output 2.2 status
Module ready
Not used (always 0)
Error in Status Code

byte 31 byte 30

Error in Status Code

2 0

Error in Status Code

2 0



1010 14 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 8 ; 6 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 0 unlabeled bits not used



1
+
&
/>'0
3>';
%>'L
1)>'11
1+':'10

1313

1)1) )J)J

1111 )4)4

)J)J)J)J



1010 14 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 8 ; 6 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 0



1010 14 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 8 ; 6 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 0unlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not used; 6 5 4 3 2 1 0unlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not used; 6 5 4 3 2 1 0unlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not usedunlabeled bit not used unlabeled bits not used





)+)+
)&)&
)/)/
)0)0
)3)3
););
)%)%
)L)L
),),
1+1+
1&1&
++++
+;+;
+%+%
+L+L



)
1
+:&
/
0

3:3L

*2#33)4451)+- &+&+ +)G ))1)'))))



14 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 8 7 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 0

Pulse Test at powerupFrequency divider

Controller redundancy

byte 3 byte 2

1515

range selection:
00 = 1360/N
01 = 170/N
10 = 10.625/N
00 = illegal

0 = No redundancy
1 = “hot standby”

reserved (always 0)

Count Input threshold
0 = non-TTL
1 = TTL

Control Input threshold
0 = non-TTL
1 = TTL

Counter Type
(read only)
00 = Type A
01 = Type B
10 = Type C
11 = illegal

0 = enabled
I = disabled

Reserved (should be 0
for normal block
operation)

Report faults
(0=yes, 1=no):

Output 1

Output 2

Output 3
Output 4
Configuration protected
0 = not protected
1 = protected

Outputs enabled
at power up
0 = no
1 = yes

7 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 0

Output forced (0 = forced, 1 = not forced)

Output 3
Output 4

Output 1
Output 2

Output forced state (0 = forced OFF, 1 = forced ON)

byte 4

(Read Only)

Output 3
Output 4

Output 1
Output 2

7 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 0

byte 4

00 = Type A
01 = Type B
10 = Type C
11 = illegal

Pulse Test at powerup

I = disabled
Reserved (should be 0

7 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 0

byte 4

00 = Type A
01 = Type B
10 = Type C
11 = illegal

Pulse Test at powerup

I = disabled
Reserved (should be 0



3>; +)>+1 &/>&0 /%>/L
%>L ++>+& &3>&; 0)>01
1)>11 +/>+0 &%>&L 0+>0&
1+>1& +3>+; /)>/1 0/>00
1/>10 +%>+L /+>/& 03>0;
13>1; &)>&1 //>/0 0%>0L
1%>1L &+>&& /3>/; 3)>31

14 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 8

byte 7, 21, 35, 49 byte 6, 20, 34, 48

1010 Unlabeled bits not used 6 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 0; Unlabeled bits not used

byte 7, 21, 35, 49 byte 6, 20, 34, 48

;

byte 7, 21, 35, 49 byte 6, 20, 34, 48

6 5 4 3 2 1 0

byte 7, 21, 35, 49 byte 6, 20, 34, 48

6 5 4 3 2 1 0

byte 7, 21, 35, 49 byte 6, 20, 34, 48

;

byte 7, 21, 35, 49 byte 6, 20, 34, 48

6 5 4 3 2 1 0

byte 7, 21, 35, 49 byte 6, 20, 34, 48

6 5 4 3 2 1 0



3>; &%>&L
%>L /)>/1
1):1& /+:/0
1/:1; /3:/L
1%:+1 0):0&
++:+0 0/:0;
+3:+L 0%:31
&):&& 3+:30
&/:&; 33:3L

14 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 8

byte 7, 39

1010 Unlabeled bits not used

byte 6, 20, 34, 48

6 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 0; Unlabeled bits not usedUnlabeled bits not usedUnlabeled bits not used



3>;
%>L
1):1&
1/:1;
1%:+1
++:+0
+3:+L
&):&&
&/:&;
&%:/1
/+:/0
/3:/L
0):0&
0/:0;
0%:31
3+:3L

14 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 814 13 12 11 10 9 8

Count Input filter

byte 7

1515 Unlabeled bits not used

0 = high frequency
1 = low frequency

Count Input 2 filter
0 = high frequency
1 = low frequency

Preload 1 Input filter
0 = high frequency
1 = low frequency

Preload 2 Input filter
0 = last (overwrite)
1 = first (latched)

byte 6

6 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 06 5 4 3 2 1 0

Strobe 1 edge

7 Unlabeled bits not used

0 = positive
1 = negative

Strobe 2 edge
0 = positive
1 = negative

Strobe edge
0= positive
1 = negative

Count mode
0 = continuous
1 = single-shot

Count signals 1
00 = pulse/direction
01 = up/down
10 = A-Quad-B
11 = illegal

‘Disable’ Input filter
0 = high frequency
1 = low frequency

Strobe effect
0 = last (overwrite)
1 = first (latched) Count signals 2

00 = pulse/direction
01 = up/down
10 = A-Quad-B
11 = illegal

Count Input filter

Unlabeled bits not used

0 = high frequency
1 = low frequency

Unlabeled bits not usedUnlabeled bits not used

Count Input filter

Unlabeled bits not used

0 = high frequency
1 = low frequency

Unlabeled bits not usedUnlabeled bits not used



)
1
+
&
/
0
3
;
%
L
1)1)
1111

7 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 0

Internal Circuit fault *

unlabeled bits not used

byte 2

Terminal Assembly EEPROM failure

* Replace electronics assembly.* Replace electronics assembly.

7 6 5 4 3 2 1 0

* Replace electronics assembly.

7 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 0 unlabeled bits not usedunlabeled bits not used

* Replace electronics assembly.

7 6 5 4 3 2 1 0

* Replace electronics assembly.

7 6 5 4 3 2 1 07 6 5 4 3 2 1 07 6 5 4 3 2 1 0 unlabeled bits not usedunlabeled bits not used



HIGH-SPEED
COUNTER
BLOCK

a43720

EEPROM

HSC OPERATING PARAMETERS

RAM

BUS
CONTROLLER

HOST
CPU
(PLC)

POWER-UP ONLY WRITE CONFIG ONLY

TERMINAL
ASSEMBLY

ELECTRONIC
ASSEMBLY

HAND-HELD
MONITOR WRITE CONFIG

READ CONFIG

READ CONFIG REPLY

WRITE CONFIG

READ CONFIG

READ CONFIG REPLY

WRITE DATA

READ DATA

READ DATA REPLY

READ CONFIG REPLY

WRITE CONFIG

READ CONFIG

READ CONFIG REPLY

WRITE CONFIG

HSC OPERATING PARAMETERSHSC OPERATING PARAMETERS

TERMINAL
ASSEMBLY
TERMINAL
ASSEMBLY

READ CONFIG REPLY

WRITE CONFIG

READ CONFIG

READ CONFIG REPLY

WRITE CONFIG

HSC OPERATING PARAMETERSHSC OPERATING PARAMETERS

TERMINAL
ASSEMBLY
TERMINAL
ASSEMBLY



)
1

15 21 = read counter OFF Preset #1
16 22 = read counter OFF Preset #2
17 23 = read counter OFF Preset #3
18 24 = read counter OFF Preset #4
1F 31 = read counter Preload #1
20 32 = read counter Preload #2
21 33 = read counter Preload #3
22 34 = read counter Preload #4
32 50 = read divisor (N) of oscillator output

)1')4

)
1
+:0

)1')4

15 21 = read counter OFF Preset #1
16 22 = read counter OFF Preset #2
17 23 = read counter OFF Preset #3
18 24 = read counter OFF Preset #4
1F 31 = read counter Preload #1
20 32 = read counter Preload #2
21 33 = read counter Preload #3

16 22 = read counter OFF Preset #2
17 23 = read counter OFF Preset #3

15 21 = read counter OFF Preset #1

)1')4

15 21 = read counter OFF Preset #1
16 22 = read counter OFF Preset #2
17 23 = read counter OFF Preset #3
18 24 = read counter OFF Preset #4
1F 31 = read counter Preload #1
20 32 = read counter Preload #2
21 33 = read counter Preload #3

16 22 = read counter OFF Preset #2
17 23 = read counter OFF Preset #3

15 21 = read counter OFF Preset #1



)
1
+:0

15 21 = write counter OFF Preset #1
16 22 = write counter OFF Preset #2
17 23 = write counter OFF Preset #3
18 24 = write counter OFF Preset #4
1F 31 = write counter Preload #1
20 32 = write counter Preload #2
21 33 = write counter Preload #3
22 34 = write counter Preload #4
32 50*= write divisor (N) of oscillator output

17 23 = write counter OFF Preset #3
18 24 = write counter OFF Preset #4
1F 31 = write counter Preload #1

21 33 = write counter Preload #3
22 34 = write counter Preload #4

15 21 = write counter OFF Preset #1
16 22 = write counter OFF Preset #2
17 23 = write counter OFF Preset #3
18 24 = write counter OFF Preset #4
1F 31 = write counter Preload #1

15 21 = write counter OFF Preset #1
16 22 = write counter OFF Preset #2
17 23 = write counter OFF Preset #3
18 24 = write counter OFF Preset #4
1F 31 = write counter Preload #1

21 33 = write counter Preload #3
22 34 = write counter Preload #4

15 21 = write counter OFF Preset #1
16 22 = write counter OFF Preset #2
17 23 = write counter OFF Preset #3
18 24 = write counter OFF Preset #4
1F 31 = write counter Preload #1

15 21 = write counter OFF Preset #1
16 22 = write counter OFF Preset #2







(COUNTER 2)
ON PRESET 1= –60

a43016

NEGATIVEDIRECTION

START
SENSOR

POSITIVEDIRECTION

START
(0)

STOP
(100)

#

(COUNTER 1)
ON PRESET 2 100

#

(COUNTER # 2)
ON PRESET 2 = –25

(COUNTER 1)
ON PRESET 1 75

#NEGATIVEDIRECTION

ON PRESET 1= –60
(COUNTER # 2)

ON PRESET 2 = –25
(COUNTER 2)
ON PRESET 1= –60

NEGATIVEDIRECTION

ON PRESET 1= –60
(COUNTER # 2)

ON PRESET 2 = –25
(COUNTER 2)
ON PRESET 1= –60



)
.1))

110'MJ#' 1)H&)'M5#

DC+ (13) or +5V (14).

% B!B!
%
$ 5<F=
$ B!B!

w ';0

w '1))

w .3)

w .+0

OUTPUT #
4

a43030

75’

60’

25’

100’
100

7
555

7
55

6
000

2
555

START START

OUTPUT # 3

OUTPUT #
2

OUTPUT #
1

COUNTER
1

COUNTER
2

REVERSE
DIRECTION

SERIAL 1
SERIAL 2
SH IN
SH OUT
HOT
NCNC
NCNC
NCNC
N
NCNC
NCNC
NCNC
DCDC

VLVL
I1I1
I2I2
I1 –
I2 –
I3I3
I4I4
I3 –
I4 –
SHD
SHD
C1C1
C2C2
C3C3
C4C4
C5C5
C6C6
C7C7
C8C8

OSC
C8 –
SHD

SHD
0101
0202
0303
0404
DC –
DC –
DC –
DC –
DC –

+ 5V
+

+
+
+

+
+

+

TERMINAL
CONTACT

SIGNAL
NAME

a43025

1
2
3
4

6

8

1010

1212

1414

1616

1818

2020

2222

2424

2626

2828

3030

3232

3434

3636

3838

4040

4242

4444

4646

5

7

9

1111

1313

1515

1717

1919

2121

2323

2525

2727

2929

3131

3333

3535

3737

3939

4141

4343

4545

Input
Count
Pulses
A
B

Preloads
For

Counters
#1 and #2

4242

44

4646

4141

013838

40

OSC
C8 –

SHD

%

1)H&)'

DC+ (13) or +5V (14).

4242

44

4646

4141

013838

40

OSC
C8 –

SHD

%

1)H&)'

DC+ (13) or +5V (14).



SERIAL 1
SERIAL 2
SH IN
SH OUT
HOT
NCNC
NCNC
NCNC
N
NCNC
NCNC
NCNC
DCDC

VLVL
I1I1
I2I2
I1 –
I2 –
I3I3
I4I4
I3 –
I4 –
SHD
SHD
C1C1
C2C2
C3C3
C4C4
C5C5
C6C6
C7C7
C8C8

OSC
C8 –
SHD

SHD
0101
0202
0303
0404
DC –
DC –
DC –
DC –
DC –

+ 5V
+

+
+
+

+
+

+

TERMINAL
CONTACT

SIGNAL
NAME

a43026

1
2
3
4

6

8

1010

1212

1414

1616

1818

2020

2222

2424

2626

2828

3030

3232

3434

3636

3838

4040

4242

4444

4646

5

7

9

1111

1313

1515

1717

1919

2121

2323
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6 – 3 = 3
3 x .1M = mS = .3mS Pulse Time(eg. freq. = 10kHz)
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Calculations 3 x .1M = mS resolution = .3mS Pulse Time
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