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CONTEC

4ch 24Bit Differential Up/Down Counter Board for PCI
CNT24-4D(PCIHH

* Specifications, color and design of the products are subject to change
without notice.

It is equipped with four channels of 24-bit up/down counters.

24-bit up/down count for 4 channels can be performed with one board.
The board can count two-phase signals, which can be outputs of some
rotary encoders and linear scales

Two-phase signals such as rotary encoders and linear gauges can be
counted.

You can select either a opto-coupler isolated input or a TTL-level input
for each channel by software command.

Either differential input or TTL level input can be selected for each
channel individually.

Each channel can generate an interrupt request signal and a one-pulse
output signal when the count data matches a pre-specified value.

An interrupt can be generated or a signal can be output externally by
matching the count value of each channel with an arbitrarily set value.
The board is equipped with a programmable timer to allow interrupts
to be generated periodically according to a specified timer value.

It has a programmable timer, it is possible to generate interrupts at
regular intervals with a set timer value.

Each Channel is equipped with a general-purpose input signal (both
opto-coupler and TTL-level).

Equipped with one general-purpose input signal for each channel. (both
Differential and TTL-level).

Included Items

Product [CNT24-4D(PCIH] ...1
Please read the following ... 1

Physical Dimensions

| 121.69(L) ‘

105.68(H)

[mm]
The standard outside dimension (L) is
the distance from the end of the board
to the outer surface of the slot cover.
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This product is a PCl bus-compliant interface board that counts input
pulse signals from external devices.

This product has four channels of 24-bit up/down counters, allowing
external devices such as a rotary encoder and a linear scale to be
connected.

Given below are examples of using the board for “detecting a position of
the table of a machine tool” and “detecting a change in weight".

The pulse signal inputting interface is Differential Input or TTL-level input.
Windows/Linux device driver is supported with this product.
< Example >

CNT24-4D(PCHH

- Detecting a position of the table of
a machine tool

e
A=
A—E’.f-@
L |

= Linear Scale
RelayBOX__Power suppl

- Detecting a change in weight

Tool CNT24-4D(PCHH

T Processing thing

Power supply

* The contents in this document are subject to change without notice.
*Visit the CONTEC website to check the latest details in the document.
* The information in the data sheets is as of April, 2024.

Function specification

Item ‘ Specifications
Counter Input

Number of Channels 4 Channels

Count system Up/down counting

Max. count FFFFFFH (binary data)

Counter input type Differential Input or TTL-level input

Counter input signal Phase-A/UP 1x4 channels
Phase-B/DOWN 1x4 channels
Phase-Z/CLR 1x4 channels
General-purpose input 1x4 channels

Differential Input section Element in use: AM26LS32(T]) or equivalent
Terminating resistance: 100Q2 (Can be disconnected by switch)
Receiver input sensitivity: +200mV

In-phase input voltage range: ~ +7V
Signal extension distance: 1200m (dependent on wiring environment
and input frequency) *1

TTL level input section*2 Element in use: 74LS541(T ) or equivalent
Signal extension distance: 1.5m(dependent on wiring environment)
Response frequency Differential Input 1MHz 50% duty (Max,)
TTL-level input 1MHz 50% duty (Max)
Digital filter 0.1psec - 1056.1psec (can be independently set for each channel)
Timer Tmsec - 200sec

Match signal output

Output point 1x4 channels

Output type Uninsulated open-collector output or TTL-level output
(Selectable by a switch.)

Output rating 50VDC, 90mA (Max,) (per 1 point)

Output signal width

0 - 104.45msec (All channels)

Response rate Spsec (Max)
Output protection circuit None
Common

Signal extension distance

1.5m (dependent on wiring environment)

1/O address

32 ports boundary

Interrupt One Generated when each channel count matches or the timer runs out of
time.
Power consumption 5VDC 320mA (Max) *3

PCl bus specification

32bit, 33MHz, Universal key shapes supported*4

Dimension (mm)

121.69(L) x 105.68(H) *5

Weight

120g

Please use the shielded cable with a length of less than 30m to meet “CE EMC Directive”.
Please use the shielded cable to meet "CE EMC Directive”.
Boards with different board numbers are different in these specifications. See "Different in the specification” at

the end of this document.

This board requires power supply at +5V from an expansion slot (it does not work on a machine with a +3.3V

power supply alone).
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Connecting to an External Device

*5  The size of board No.7294, No.7294A, and No.7294B is 17641 (L) x 105.68 (H) mm.

Installation Environment Requirements

™ — Connecting an Interface Connector
m ifications . .
— To connect an external device to this product, plug the cable from the
Operating ambient temperature | 0 - 50°C device into the interface connector (CN1) shown below.
Operating ambient humidity 10 - 90%RH (No condensation)
- - - Interface connector (CN1) =
Floating dust particles Not to be excessive
Corrosive gases None s | O aus” Connector used
- — — 847 it a4z PCR-E96LMD (mfd. by HONDA)
Standard VICCl Class A, CE Marking (EMC Directive Class A RoHS Directive), UKCA o o1 or equivalent
b0 oy .
802 LN a0z - Applicable connectors
Support Software 801 | @ | “A0T PCR-E96FA (mfd. by HONDA)
or equivalent
Name Contents How to get Lr
Windows Version The Windows device driver is provided as a form of Download from the
Counter Driver software Windows API functions. CONTEC website *1
API-CNT(WDM) Various sample programs such as C# and Visual .
Basic .NET, Visual C++, Python etc. and diagnostic Slgnal LayOUt Of Interface Connector
program useful for checking operation is provided. Layout on the Interface Connector (CN 1 )
Linux Version The Linux device driver is provided as a shared library. | Download from the
Counter Driver software The software includes various sample programs such | CONTEC website *1 Ground GND | B48 A8 | NC Not connected
API-CNT(LNX) asgcc(C §+ +) and Python programs, as well asa GND | B47 M7 | NC
configuration tool to configure the device settings. CH3 line receiver general- a0 | o e | 0 CH3TTL general-pui
Software Development Tool | In addition to the device drivers, we offer many Download from the EL}-IB i |npu_t = I input
Kits (SDK) and Support software programs for using CONTEC devicesinan | CONTEC website *2 ne .rece'g’f’ 9enerd-| 3. | B4s Ad5 | T3Z |CH3TTLZ phaseinput
Software easier manner. purp(l?se |npu( h
fgitine receiverZphase | 37 | gyy Ad4 | T3B |CH3TILB phaseinput
*1 Download the files from the following URL CH3 line receiver Z
phase .
hitps;//www.contec.com/download/ input+ 32+ | B43 A43 | T3A | CH3TTLA phase input
CH3 line receiver B phase
h L3B- B42 A42 | GND |Ground
*2 For supported software, search the CONTEC website for this product and view the product page. input- roun
. CHS3 line receiver B phase CH2TTL general-purpose
https.//Awww.contec.com/ input+ L3B+ | B41 A1 | T2U input
CH3 linereceiver Aphase | 35 | gy AO | T2Z |CHRTTLZ phaseinput
Optional Products i
CH3 line receiver A phase .
input+ L3A+ | B39 A39 T2B |CH2TTLB phase input
2o i i - [49] [1
Product Name Model type Description ;’;‘2 fine iy generd-| oy | B38 | pag Adg | A38 | T2A |CH2TTLA phaseinput
Shielded Cable with Two 96-Pin Half-Pitch Connectors PCBI6PS-0.5P 0.5m CH2 line receiver general- /
- L2U+ | B37 A37 | GND |Ground
PCBIEPS-15P 15m ELI-IIZ line Irr;Fc):i:/;r Z phase !
PCBOEPS-3P 3m input- L2z- | B36 i A36 | OUT3 |CH3 one-shot output
PCBI6PS-5P 5m E\?ﬁt"fe receiverZphase | 7, | pas . A35 | OUT2 |CH2 one-shot output
Flat Cable with 96-pin Half-Pitch Connectors at Both Ends PCBI6P-15 1.5m iﬁiline receiverBphase | | 5p | pay A34 | OUT1 |CH1 one-shot output
PCB%0P-3 °m CH2 line receiver Bphase | 5, | p33 A33 | OUTO | CHO one-shot output
Shielded Cable with One 96-pin Half-Pitch Connector PCA96PS-05P 05m ?s;ﬁ* AT
ine receiver A phase
PCAY6PS-1.5P 15m input- LA- | B32 A32 | NC
_ CH2 line receiver A phase
PCA96PS-3P 3m input+ L2A+ | B31 A31 NC. Not connected
PCA96PS-5P 5m GND | B30 A30 | NC
Connection Conversion Shield Cable (96P—37P x 2) PCB96WS-1.5P 15m GND B29 A29 N.C.
PCB96WS-3P 3m GND | B28 A28 | GND
PCB96WS-5P 5m GND | B27 A27 | GND
Screw Terminal (M3 * 96) EPD-96A %2 GND | B2 A26 | GND
Terminal Unit for Relay Terminal Banks EPD-96 *2 Ground GND | B25 A25 | GND Ground
Screw Terminal (M3 * 37P) EPD-37A 43 GND | B24 A2 | GND
Screw Terminal (M35 * 37) EPD-37 *3 GND | B23 g g A23 | GND
GND | B22 A22 | GND
Screw Terminal DTP-64A *2 i H
GND | B21 A21 | GND
General Purpose Terminal DTP-3C *3 oD | 820 !»\—)w 220 | NC
Screw Terminal (M3 * 96) DTP-4C 3 aND | B1o | BOI A1 [arg NACA Not connected
- . . N 96 48 —
Connector Conversion Board (96pin—37pinx2) CCB-% 4 CH1 line receiver general- - | es %61 148] A8 | T1U CHITTL general-purpose
purpose input- input
*1 "Spring-up" type terminal is used to prevent terminal screws from falling off. CH1 line receiver general- .
. L1U+ | B17 A17 | T1Z |CHITTLZ phase input
*2 PCBI6P or PCBI6GPS optional cable is required separately. E:ITTSE input+ oo
ine receiver Z phase .
*3 PCBIBWS optional cable is required separately. input- P L1z- | B16 Al6 | TIB |CHITTLB phaseinput
*4  Option cable PCB96P or PCBI6PS, and the cable for 37-pin D-SUB are required separately. CH1 line receiver Z phase Lz+ | BIS AT5 | TIA | CHITTLA phase input
input+
Visit the CONTEC website for the latest optional products. ﬁgltllne receiver B phase LB- | B4 A14 | GND |Ground
CH1 line receiver B phase LB+ | B13 A3 | Tou CHOTTL general-purpose
input+ input
ii?lt'[”e receiver Aphase | 5, | gqp A12 | TOZ |CHOTTLZ phaseinput
%L"fe receierAphase | 4, | gy A11 | TOB |CHOTTLB phaseinput
CHOline receiver general-| |, | gqq A10 | TOA |CHOTTLA phaseinput
purpose input-
CHOline receiver general-| |, | pog A0 | NC. |Notconnected
purpose input+
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CHOline receiverZphase | 7 | gog A08 | GND Not NC. |37 18|NC. Ground |GND)|37 18 |GND|Ground
input- lconnected Not
CHo line receiver Z phase wz+ | Bo7 A07 | GND 19| N.c [connected 19/ NC. Not .
input+ onnected
iCnl;(Jtline receiver B phase L0B- | BOG A06 | GND
— Pin Assignments of Optional Connector CCB-96
%\%&IT& receiverBphase | 5., | gos A05 | GND |Ground 9 P
- - * Optional cable PCB96PS-** + connector conversion board CCB-96
lCHO line receiver A phase 0A- | Boa A4 | GND
|nputt : L~ Connector
_CHO line receiver A phase L0A+ | BO3 203 | GND DCLC—!37SAF—20L9 [mfd. by JAE]
input+ or equivalent
GND | BO2 A2 | GND 1
Ground CCB-96
GND | BO1 AO1 NC. |Not connected
Connector: PCR-E96FA [mfd. by HONDA]
*The numbers in square brackets [] are pin numbers designated by HONDA TSUSHIN KOGYO CO, LTD. Connector cover: PCS-E96LKPA [mfd. by HONDA]

** represents the cable length (1.5, 3, or 5m).

Pin Assignments of Optional Connector PCB96WS

* Optional cable PCBI6WS-* CN3(CNA) for CCB-96 CN4(CNB) for CCB-96
Connector GND| 1 20| NC. Ground  |GND| 1 20 |GND{Ground
= 17JE—2§370—02(D8C) [mfd. by DDK] i CH2 line|
or equivalent CHO, ine receiver
GND| 2 21/ NC. ’rfﬁ:s"f”\ LoA+| 2 21 |24+
= Not . input+ ﬂ;ﬁi
Connector: PCR-E96FA [mfd. by HONDA] onnected CH2 linel
Connector cover: PCS-E96LKPA [mfd. by HONDA] CHQIine receiver
GND| 3 22| NC. ’r)eﬁaes"éem L0A-| 3 2|12A- A
CNA for PCBIGWS CNB for PCBISWS input- ﬁhaﬁ
NC. (20 1 |GND| Ground |GND|20 1 |GND|Ground K Csz line
CH2 line ICHO line CHO one- CHO l'”eB receiver
receiver A receiver A receiver
o NG |21 2 IGND e L2as 21 2 |Loas oo GND| 4 3 OUTOZ*L‘;;M phase |84 23 |L2B+ ghase
coonnected input+ input+ Ground nput+ input+
CH2 line ICHO line ) ICH2 line|
NC |22 3 IGND receiver A 2A-|22 3 | LoA- receiver A CH1 one- CHO line receiver
- phase phase GND| 5 24|0UT1shot receiverB | g 5 24/128-B
input- input- output phase phase
CHO one- CH2 line ICHO line input- input-
receiver B| receiver B i
shot t ouTg 23 4 GND Dhase 128+ 23 4 |LoB+ o czone. | [cHOIne Eeg\lllgf
outpu (Ground igpgtlf icnpgtlfr GND| 6 25/0UT2shot ’r)erfaes"éerz L0Z+| 6 25 |127+7
CH1 one- rz-:zeivlgre B reﬂei\/lglfa B oupt nput+ prase
shot  |OUT1|24 5 (GND Chase|128-|24 5 | L0B-| E‘p;tl,"
output input- input- CH3one- | [CHOline regeivlgre
o one CH2 fine CHOline GND)| 7 26/0UT3shot et Jwoz-| 7 21227
shot  |OUT225 6 (GND [eCeNer 2 57,25 6 |Loz+[eceVerZ putput | ot phase
output phase phase 1 20 P 1 20 input-
input+ input-+ /ij\ CHO line /Xj\ CH2 line|
3 one- (CH2 line (CHO line Not receiver receiver
hot outd 26 7 leno reﬁelverZ 7-126 7 lLoz- rehCEIVEFZ onnected NG| 8 S o |27|GND Ground general- |LOU+{ 8 || o o | |27 |2u+general-
A 4 b [*° 587 P
20 1 - 20 1 - o input+ o input+
A CH2 line A CHO fine o0 (CHO line o (CH2 fine]
Not receiver receiver (CHOTTLA o CH2TTLA | [receiver o receiver
Ground  |GND|27|| o © || 8 NC| (o roq|  [general- [2U+27)) o O || 8 |LOU+general- phase |TOA|9 || 2o |28| T2A phase general- [LOU-| 9 || 2o | |28|L2U- general-
°o purpose . purpose input 09 input purpose o9 purpose
o0 input+ o2 input+ o2 input- o input-
°o ICH2 line °o ICHO line o CH1 line °o CH3Tine|
o . o .
CH2TTLA 0 ° ICHOTTLA receiver 0 ° receiver CE‘OT”-B 108 |10 2 g 29| T28 CEZWLB receiver A LA+ 10 g g 29(13A receiver
phase | T2A (28| o © || 9 |TOA|phase general- | L2U-(28|| o © || 9 |LOU-(general- [phase o0 pnase phase + °g *|A phase
input °s input purpose °s purpose input oo input input-+ oo input-+
p ?Hpgtl— o © ?Hp;ﬂl CHOTTLZ SAY CH2TTLZ ICH1 line VY (CH3 line|
o ine o ine i i
CH2TTLB 02 cHorms | [0 °q recoiver A phase | TOZ |11| 19 37 30| T2Z phase reﬁe"’e'A LIA-[11] 18 37 | 30| LBA-[SE0V
phase | T28{29|| © o [|10|TOB phase 13A+/29|| 2o || 10|L1A% input input phase 7\ pnase
input oo input phase %o phase P P input- input-
°o input+ °o inputs CHOTTL CHaTTL | [CHTline (CH3 fine|
CH2TTLZ ° g CHOTTLZ receiv”e1reA ° g receivlgreA general- Tou |12 312U general- reﬁelverB L1B+/12 31/13B+ lraectaver
phase | T2Z |30 11| T0Z phase ohase | BA-[30 q LA e ﬁ,lgffse mrffse i’; pa:ti ingufje
input e input H / 4
P Rt P input- 2 19 input- CHI line CH3 ine
cHaTTL cHomL ) [cHS fne cHine Ground  |GND|13 32/GNDGround | [5eVerB | 4. |13 32 |38 feceiver
Sipose | U 1Yyl I s B EL 12 U8 T i 4y
input input input+ input-+ ICH1 line CH3 line
CH3ine ditine | e 1A 14 3 1A phase | [T |17 14 33 L3z+ [RCCver
G receiver B receiver B phase pnase phase + *1Z phase
round |GND|32 13|GNDGround bhase L3B-|32 13| L1B- phase input input input-+ input+
input- input- CH1 line CH3 line|
CH3 T CHT Ti CH1TTLB CH3TTLB . i
CH3TTLA CHITTLA | [0 ez | [phese | T1B |15 34| T38 [phase receverZ | L1z-| 15 34/13z- [Feever
phase | T3A|33 14| T1A phase n 137+(33 14|L1Z+ input input phase < phase
input input phase phase input- input:
input+ input+ CH1 line CH3 line|
CH3TTLR CHITTLB (CH3 line (CH1 line CH1TTLZ CH3TTLZ receiver receiver
phase 38 |34 15| T18|phase reﬁelverZ 137-|34 15112 rehcewerZ phase TZ |16 35| T3Z |phase general- |L1U+ 16 35 |L3U+general-
input input [phase phase input input purpose purpose
l(r;ggtl— ng;Jtl input+ input+
ine ine CH1 line CH3 line|
CH3TTLZ CH1TTLZ receiver receiver CHﬂTll- CH3T”|' receiver receiver
phase T3Z (35 16| T1Z jphase general- |L3U+(35 16|L1U+|general- gﬁ?egasé T1U (17 36/ T3U gﬁ?egasé general-  |L1U-|17 36| L3U- lgeneral-
input input purptose purp;)se |Fr)1 pEt |Fr)1 pEt burpose purpose
input+ input+ input- input-
CH3 line ICH1 line
CH3TTL CH1TTL ; ; NC. (18 37| N ot | [Ground |GND|18 37 |GND Ground
reral- neral- receiver receiver Not onnected
9 T3U [36 17| T1U[2 general- |13U-|36 17 |L1U- lgeneral- onnected
purpose purpose NC. [19 Not NC.|19
H : [purpose purpose o connected|
input nput input- input-

(| T 24~ 4 D (PC ) H 15— 3 I
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Connection Method to the External device

-Differential Input-

Differential Input Connection

Use the line receiver input to connect to the line receiver output circuit of
a rotary encoder or linear scale. The maximum input frequency is 1 MHz.
For a two-phase input, connect both phase A and phase B. For a single
phase input, connect to either phase A or phase B. If not using the Z
phase, this does not need to be connected.

You can select whether to use the terminator in case of the line receiver
input.

Differential Input Circuit

External power suppl!

Remote device

+5V
Plus
Q common|
Wy 261531
510 (B Varistor |InPut pin+  |Output pin+ or equivalent
Internal 100Q
it . nm Input pin- Output pin-
VvV
261532 .
or equivalent 512 Varistor
1kQ
yooooe .
GND Minus
common TIT

/N CAUTION

- The general input signal uses the same circuit structure.
- Please use the shielded cable with a length of less than 30m to meet “CE EMC Directive”.

Connection Method to the External device

-TTL-Level Input-

TTL-Level Input Connection

Use the TTL-Level Input for the connection with a rotary encoder or a
linear scale TTL-level output circuit. The maximum input frequency is
TMHz

For a two-phase input, connect both phase A and phase B. For a single
phase input, connect to either phase A or phase B. If not using the phase
Z, this does not need to be connected.

TTL-Level Input Circuit

External power supply

Board

Remote device

Plus
R common|
Diode 10kQ

LS541
or Equivalent, ‘

Input pin

GND Minus
J/; common| e

Internal ‘ Output pin
circuit .
Diode

/N CAUTION

- Thegeneral input signal uses the same circuit structure.
- The connection cable length should be within 1.5 m.

- To prevent malfunction caused by noise, separate the circuit as much as possible from other signal cables and
noise sources.

- Please use the shielded cable to meet “CE EMC Directive”.

-shot Pulse Output Connection

One-shot Pulse Output Connection

When the count value of each channel and the user set value match, the
circuit outputs a matched signal for one shot (1 pulse). The SW2 allows
you to select either open-collector output or TTL-level output for the
signal output section. If you opt for open-collector output, you need an
external power supply source.

For pulse wide settings, refer to “One-shot Pulse” of reference manual.

Output Circuit and an Example Connection

When the count value of a channel matches a preset compare value, the
transistor of an output circuit turns on only the time of the preset pulse
width.

Open Collector Output Circuit

External power supply
+
+5V - +24VDC

Board

Remote device

10k Plus
common

Current sink Input
output

Internal
circuit

Trangistor

TTL-level Output Circuit

Board

+5V.

Remote device

10kQ

>

Output TTL-level input

Internal
circuit

7_17 GND GND

Trangistor

/N CAUTION

The output of this board has no surge voltage protector. To drive an inductive load such as a relay or lamp
using this board, apply surge voltage protection to the load side. For surge voltage protection, see “Surge
Voltage Countermeasures” of reference manual.

Circuit Block Diagram

| 16-bit, sampling-clock counter
for digital filter

24-bit readout register
24-bit counter

24-bit comparator
One-shot pulse

24-bit compare register
output x 4 channels

One-shot pulse output ‘ F‘ > (TTL-level output or

Differntial
input x 4 channels
TTL-level
input x 4 channels

Digital filter
Selector

PCl Bus

PCI Bus Interface
|
[

open-collector output
can be selected.)

CNT24-4D(PCHH
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Differences from Conventional Products

Different in the specification
The CNT24-4D(PCI)H different in specifications, depending on the board
number as listed below.

Board No. No.7294 No.7294A No.7294B No.7294C later
Power consumption 5VDC 500mA 5vDC 500mA 5VDC 670mA 5vDC 320mA
(Max) (Max) (Max) (Max)
Dimension 17641(1) x 17641(1) x 17641(L) x 17641(1) x
(mm) 105.68(H) 105.68(H) 105.68(H) 105.68(H)

Differences between the CNT24-4D(PCI)H and CNT24-4D(PCl)
The CNT24-4D(PCI)H partially enhanced version of the conventional
products of CNT24-4D(PCI) and it is upper compatible with CNT24-
4D(PC).

(1) There are difference in the board’s external dimension
CNT24-4D(PCl): 176.41(L) x 106.68(H) mm
CNT24-4D(PCI)H: 176.41(L) x 105.68(H) mm
(Board N0.7294, 7294A, 7294B)
CNT24-4D(PCI)H: 121.69(L) x 105.68(H) mm (Board No.7294C later)

Nomenclature of Product Components

® Board No.

-1 5NT24—4D(PCI)H Noxx0x s 1D
SW2 D -
‘O
O—r O 5\}y4
O ;ﬁjve
_I_L‘I_I !
No. Name No. Name
1 | Interface Connector (CN1) 3 | Switch for Setting One-shot Pulse Output
Signal (SW2)
2 | Board ID Setting Switch (SW1) 4 gv\}\/;'éc)h for setting terminator (SW3, SW4, SW5,




