[STD CUB441032A V1.2E |

TEP
STECHNICA CO..LTD.

HE BEE BB HE BEBE
HE EHE BB HE HBE
HE BEE BB L

HE EHE BB |

~~ CTEP

TECHNICA

CUnet(MKY44-1032A)
Intelligent 16IN/160UT

CUB44-1032A
User's Manual



Notes

1. The information in this document is subject to change without prior notice.

Before using this product, please confirm that this is the latest version of this document.

2. Technical information in this document, such as explanations and circuit examples, are just for
references to use this product in a proper way.

When actually using this product, always fully evaluate the entire system according to the design
purpose based on considerations of peripheral circuits and environment.
We assume no responsibility for any incompatibility between this product and your system.

3. We assume no responsibility whatsoever for any losses or damages arising from the use of the
information, products, and circuits in this document, or for infringement of patents and any other
rights of a third party.

4. When using this product and the information and circuits in this document, we do not guarantee
the right to use any property rights, intellectual property rights, and any other rights of a third
party.

5. This product is not designed for use in critical applications, such as life support systems.

Contact us when considering such applications.
6. No part of this document may be copied or reproduced in any form or by any means without prior

written permission from StepTechnica Co., Ltd.
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Preface

This manual describes general-purpose I/0 board for CUnet (Type : CUB44-1032A), with MKY44-1032A which is a kind
of CUnet family IC.

Be sure to read "CUnet Introduction Guide (A Guide to the CUnet Protocol)" in advance to use CUB44-1032A and
understand this manual.

@ Target readers
+ Those who first build a CUnet
« Those who first use StepTechnica's CUB44-1032A to build a CUnet

@ Prerequisites

This manual assumes that you are familiar with :

+ Network technology

+ Semiconductor products (especially microcontrollers and memory)

@ Related manuals

+ CUnet Introduction Guide (A Guide to the CUnet Protocol)
+ CUnet Technical Guide (For Network)

+ MKY43 User's Manual

+ MKY44-1032A Data Sheet

[(Note]

Some terms in this manual are different from those that used in our website or product brochures. The brochure uses
ordinary terms to help many people in various industries understand our products.

Expertise in CUnet family, please understand technical information based on technical documents (manuals).
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1 Outline

MKY44-I032A is a general-purpose [/0 board for CUnet with MKY44-I032A chip. This product has 16 external
inputs and outputs isolated by photocoupler.

This product is powered from 24V external power supply, which is isolated by DC/DC converter on the board and
operates with 3.3V inside circuit.
This board fits on DIN rail with cover equipped.

2 Specifications

The specifications of CUB44-I032A is shown in Table 2-1.

Table 2-1 CUB44-1032A board specifications

Type CUB44-1032A (With case : CUB44-1032A-C)
CUnet device MKY44-1032A (Operating mode : DIO mode)
CUnet communication mode Half-duplex
CUnet communication rate 12M/6M/3Mbps (Switch setting)

General-purpose input method and

S e e s Current source type by photocoupler isolation : 16 inputs

General inputs ON/OFF delay 100 p s or lower (Added when digital filter is enable.)

Sampling interval

100 p s ~ 1s (Initial value 100 u s)

Sampling count

1 time, 2 times, 4 times, 8 times, 10 times (Initial value 10 times)

Digital filter function

General-purpose output method and
purp Htpu Current sink type by photocoupler isolation : 16 outputs

number of outputs
POWER ON (Green)
MON (Green)
DONA (Green)
LED LCARE (Yellow)
MCARE (Red)
DI (Green) 16 pieces
DO (Green) 16 pieces
Termination setting switch (Resistance : 100 Q)
SA setting switch
. BPS setting switch
switeh DOSA setting switch
DOHL setting switch
DFon setting switch
Communication connector (RJ-45 type) 2 pieces
G l- input t MIL t
Connector eneral-purpose input connector  ( ype)

General-purpose output connector  (MIL type)
Power supply connector (SPTA1/4-3,5 PHOENIX)
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Outside dimensions 64mm X

130mm

Weight 70 g

Operating temperature

Temperature 0°C to 55°C
Humidity 0% to 90% (With no condensation)

Storage temperature

Temperature -20°C to 65°C
Humidity 0% to 90% (With no condensation)

External circuit power supply | DC24V +10%, -15%

Internal circuit power supply

DC/ DC converter isolates DC24V external power supply into
DC3.3V internal operating voltage.

Consumption current

(DC24V power supply)

150mA or less

3 Block diagram

The block diagram of CUB44-I032A is shown in Fig.3-

1.

DIN
HIF3CA-20PA-2.54DSA

DOUT

HIF3CA-20PA-2.54DSA

v

f

[solation Isolation
LED LED
DIN Status DOUT Status
SwW
RJ-45 TERM DipSW
(CUnet) SA/BPS
Pulse Transformer STA4SW
RJ-45 [Tranceiver DipSW
(CUnet) DOSA/DOHL/DFon
LED XTAL
MON/DONA/ 4MHz
LCARE/MCARE
Power Supply (24V) DC/DC LED
SPTA 1/4-3,5 24V to 3.3V POWER ON
| 24v

Fig.3-1 CUB44-1032A block diagram
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4 Functions

This chapter describes functions of CUB44-1032A.

4.1 MKY44-1032A

This board mounts MKY44-I032A, a slave IC for CUnet.

MKY44-I032A on this board operates with DIO mode-fixed and can control 16 inputs / outputs as external /0.
Also, general-purpose inputs have digital filtering function.

For details of MKY44-I032A, refer to "MKY44-1032A Data Sheet".

4.2 CUnet communication diagram

CUB44-I032A equips RS485 transceiver (ADM3078E) and pulse transformer (SPT401-DMX) for CUnet
communication.

CUnet communication settings are as follows.

SA : 0~63 (SW2)

DOSA : 0~63 (SW3)

Communication mode . Half-duplex mode (Fixed)
Communication rate © 12M/6M/3M bps (SW2)

Self-owned area (OWN) : 1MB (Memory block)

Termination resistance (100 Q) : Select enable or disable by SW1 setting

CUnet communication block diagram is shown in Fig. 4-1.

3
ADM3078E PT1 CN1
SPT401-DMX TM11R-3C-88(50)

alS Il 6

TXD [B6 Al b

a3
10K(0.1W)

LT s = —
-1032A RXD [5: \ 1pg CHS-01TB

N2
o= 3 TM11R-3C-88(50)

% - 5
10K0.1W)

. [O]
4 R76
RE o)

8

2
8
+33v vee Lie
o5
0.1 £(25V)
#(25v) Sl

Fig.4-1 CUnet communication block diagram

7 ‘
* PAe 74

R1
100(0.125W)
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4.2.1 Data configuration of occupied memory block

IMB is occupied in MB (Memory Block) corresponded to set SA on CUB44-I032A board.
The size of one MB is 8 bytes. Data configuration of MB in CUB44-I032A is shown in Table 4-1, details of each are
shown in Table 4-2.

Table 4-1 Memory block configuration of CUB44-1032A

bit15 | bit14 | bitl3 | bitl2 | bitll | bitlO | bit9 | bit8 | bit7 | bit6 | bit5 | bit4 | bit3 [ bit2 | bitl bitO

DI15 | DI14 | DI13 | DI12 | DI11 | DI1O | DI9 DI8 DI7 DI6 DI5 DI4 DI3 DI2 DI1 DIO

bit31 | bit30 | bit29 | bit28 | bit27 | bit26 | bit25 | bit24 | bit23 | bit22 | bit21 | bit20 | bit19 | bit18 | bitl7 | bitl16

DO15 | DO14 | DO13 | DO12 | DO11 | DO10 | DO9 | DO8 | DO7 | DO6 | DO5 | DO4 | DO3 | DOZ2 | DO1 | DOO

bit47 | bit46 | bit45 | bit44 | bit43 | bitd2 | bit41 [ bit40 | bit39 | bit38 | bit37 | bit36 | bit35 | bit34 | bit33 | bit32

DFon [DOSA5 | DOSA4 [ DOSA3 [ DOSA2 [ DOSA1 | DOSAO | DOHL | FD3 FD2 FD1 FDO 0 |I0OSWAP| IOS1 [ IOSO

bit63 | bit62 | bit61 | bit60 | bit59 | bit58 | bit57 | bit56 | bitd5 | bitd4 | bitd3 [ bit52 | bit51 | bit50 | bit49 | bit48

0 0 FI13 | FI12 | FI11 | FI10 | FI9 FI8 FI7 FI6 FI5 F14 FI3 FI2 FI1 FIO

Table 4-2 Detailed description of each memory block

Bit Description
15~0 Input status from general-purpose input connector (CN4) are set to these bits
(DI15 ~ DIO) P g prtpose fp '
31~16 Echo back data of outputs are set to these bits
(DO15 ~ DOO) P :

The status of I0S0/1 pin of MKY44-I032A are set to these bits.

33,32 (1051, 0) bit33 (I0S1) = 1, bit32 (I0SO) =0 are fixed on this board.

The status of IOSWAP pin of MKY44-I032A is set to this bit.

34 (I0SWAP) bit34 (IOSWAP) =1 is fixed on this board.
35 Unused bit / fixed to O
39~ 36 Hexadecimal values of sampling count of digital filtering are set to these bits.
(FD3 ~ FDO) Sampling counts to set are Ox1 (1) ,0x2 (2) ,0x4 (4) ,0x8 (8) ,0xA (10) .

The status of DOHL which has been set by SW3-7 is set to this bit.
40 (DOHL) Select lower 32 bits (bit31 to 0) to set (SW3-7 = ON) when '1'is set to this bit..
Select upper 32 bits (bit63 to 32) to set (SW3-7 = OFF) when '0'is set to this bit.

46 ~ 41

(DOSAO ~ DOSAS) The setting status of SW3-1 to SW3-6 are set to these bits.

The status of digital filtering set in SW3-8 is set to this bit.
47 (DFon) Digital filtering is enable when '1" is set to this bit (SW3-8 = ON).
Digital filtering is disable when 'O’ is set to ths bit (SW3-8 = OFF).

61~ 48 Hexadecimal values of digital filtering sampling interval are set to these bits.
(FI13 ~ FI0) Sampling interval value ranges from FI13 to FIO X 100 g s (100 p s to Is).
63,62 Unused bit / fixed to O

1-4
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4.2.2 Data configuration of DOSA memory block

CUB44-1032A outputs 2 bytes data out of DOSA master data set in SW3 (1 to 6) from general-purpose output
connector.

It is necessary to specify which 2 bytes data to refer, the upper bits (63 to 32) or the lower bits (31 to 0) by DOHL
(SW3-7) setting.

Output data reference when DOHL (SW3-7) is OFF is shown in Table 4-3 and when DOHL (SW3-7) is ON is shown in
Table 4-4.

'Don’t Care' means these bits have no influence on the operation of CUB44-I032A.

Table 4-3 Output data reference when DOHL = OFF

bit15 | bit14 | bit13 | bit12 | bit11 | bit10| bit9 | bit8 | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bitO

Don't Care

bit31 | bit30 | bit29 | bit28 | bit27 | bit26 | bit25 | bit24 | bit23 | bit22 | bit21 | bit20 | bit19 [ bit18 | bitl7 | bit16

DO15 | DO14 | DO13 | DO12 | DO11 | DO10 | DO9 | DO8 | DO7 | DO6 | DO5 | DO4 | DO3 | DO2 | DO1 | DOO

bit47 | bit46 | bitd5 | bit44 | bitd3 | bit42 | bit41 | bit40 | bit39 | bit38 | bit37 [ bit36 | bit35 | bit34 | bit33 | bit32

Don't Care

bit63 | bit62 | bit6 1 | bit60 | bit59 | bit58 | bit57 | bit56 | bit55 | bit54 | bit53 | bit52 | bit51 | bit50 | bit49 | bit48

Don't Care

Table 4-4 Output data reference when DOHL = ON

bit15 | bit14 | bit13 | bit12 | bit11 | bit10| bit9 | bit8 | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bitO

Don't Care

bit31 | bit30 | bit29 | bit28 | bit27 | bit26 | bit25 | bit24 | bit23 | bit22 | bit21 | bit20 | bit19 | bit18 | bit17 | bit16

Don't Care

bit47 | bit46 | bit45 | bit44 | bit43 | bit42 | bit41 | bit40 | bit39 | bit38 | bit37 | bit36 | bit35 | bit34 | bit33 | bit32

Don't Care

bit63 | bit62 | bit61 | bit60 | bit59 | bit58 | bit57 | bit56 | bit55 | bit54 | bit53 | bit52 | bit51 | bit50 | bit49 | bit48

DO15 | DO14 | DO13 | DO12 | DO11 | DO10 | DO9 | DO8 | DO7 | DO6 | DO5 | DO4 | DO3 | DO2 | DO1 | DOO

1-5
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4.3 General-purpose inputs

CUB44-I032A supports 16 external input signals. Each input signals are isolated by photocoupler and connected to
MKY44-I032A. The input method is current source type, which can be connected to switches and sensors.
Input equivalent circuit diagram is shown in Fig. 4-2.

CUB44-1032A
External circuit Internal circuit 33V

MKY44

2
24V | -1032A
|
|

| DI
Input signal

Detection circuit
(Relay, SW) |

24V |
GND |

Fig.4-2 Input equivalent circuit

MKY44-I1032A has digital filtering function which can be switched ON/OFF by DFon (SW3-8) setting.

Once digital filtering function is enabled, filtering is executed in accordance with the settings of FD (sampling count)
and FI (sampling interval).

Factory setting is as follows.

Digital filtering : OFF(SW3-7=0FF), FD (Sampling count)=10, FI (Sampling interval) =1 (100 p s)

To change the settings of FD (sampling count) and FI (sampling interval), use CUnet mail function.

For the method of changing settings, refer to " Bl Support for the CUnet Mail Function (Common to DIO mode, PWM
and Up/Down counter mode)" in MKY44-I032A User's Manual.

4.4 General-purpose outputs

CUB44-I032A supports 16 external output signals. Each output signals are isolated by photocoupler so that they can
drive with high current. The output method is current sink type, which can drive with a maximum of 300V, 100mA
and can be connected to motors, relays, LEDs and switches.

Output equivalent circuit diagram is shown in Fig. 4-3.

CUB44-1032A | External circuit

Internal circuit 24V
3.3V

| Electrical load

| (Relay, lamp)
MKY44 Output signaln
-1032A [T = _ T

| §|<'

DO o T |
24VGND |

Fig.4-3 Output equivalent circuit

Output data renewal from external outputs is executed by a cycle of CUnet.
For the method to choose output data from external outputs, refer to "4.2.2 Data configuration of DOSA memory
block".

1-6
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5 External view

External view of CUB44-1032A is shown in Fig. 5-1.

LED  LED LED LED SW2 SW3 LED LED CN4 CN5
MON DONA | CARE MCARE SABPS DOSADOHLDFon DO:0-15 DI0-15 DL0-15 DO:0-15
2 _gedsnil-T] e @
F f einile) €
T
: g ;DD»D- L
§ sk ged¥uplep 0o z
"g D*EEED oo L
oo
“otnet | | il so| =
ne’
f e gediurey] 00 g
DEDE&D“ 00 3
c48 00 o
o0 g
0 oofls g g
& o & T
o o a_ b
o =1 m
=2
Gl Q
- N

CN3 SW1 LED
Power Supply (24V) TERM POWER

Fig.5-1 External view
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6 Switches

This chapter describes the switches of CUB44-1032A.

CUB44-1032A equips the following switches.

- SA (Station Address) , BPS setting switches (SW2)

- DOSA (Data Output Station Address) , DOHL and DFon setting switches (SW3)
+ Termination setting switch (SW1)

Do not shift any switches on CUB44-I032A during power-on.
Caution| when you need to shift the switches on the board, be sure to power off the board then shift

switches.

6.1 SA (Station Address) , BPS setting switches (SW2)

SA (Station Address) and communication rate (BPS) can be set in SW2.

The structure of SW2 is shown in Fig. 6-1. This switch shifts to '1" when slides to ON direction, and shifts to '0' when
slides to OFF.

Fig.6-1 SA, BPS setting switches (SW2)
SA (Station Address) of CUB44-I032A is set in SW2-1 to SW2-6.
Communication rate (BPS) is set in SW2-7 and SW2-8 (BPS) . BPS settings are shown in Table 6-1.

Table 6-1 BPS settings

State of SW2-7 (BPS0) State of SW2-8 (BPS1) |Communication rate (BPS)
OFF (0) OFF (0) 12Mbps
ON (D) OFF (0) 6Mbps
OFF (0) ON (1) 3Mbps
ON (1) ON (1) Unused (Not to use)

Factory setting of SW2 is the following : SA=1, Communication rate (BPS) =12Mbps (Same as Fig. 6-1) .

6.2 DOSA, DOHL and DFon setting switches (SW3)

DOSA (Data Output Station Address) , DOHL and ON/OFF state of digital filtering (DFon) are set in SW3.
Structure of SW3 are shown in Fig. 6-2. This switch shifts to '1' when slides to ON direction, and shifts to '0' when
slides to OFF.

Fig.6-2 DOSA, DOHL, DFon setting switch (SW3)

1-8
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DOSA (Data Output Station Address) states are set in SW3-1 to SW3-6.
DOHL (Data Out Hi or Lo) are set in SW3-7.

Table 6-2 DOHL settings

State of SW3-7 (DOHL) Function
OFF (0) Select the lower bits of memory block (Bit O to 31)
ON (1) Select the upper bits of memory block (Bit 32 to 63)

ON/OFF states of digital filtering corresponded to input signals are set in DFon (Digital Filter on) of SW3-8.
The state of DFon is shown in Table 6-3.

Table 6-3 DFon settings

State of SW3-8 (DFon) Function
OFF (0) Digital filtering : OFF
ON (1) Digital filtering : ON

Factory setting of SW3 is as follows : DOSA=0, DOHL=OFF (Lower 32 bits) , DFon=0FF (Digital filtering : OFF) (Same
as Fig. 6-2)

6.3 Termination setting switch (SW1)

Enable / disable of termination resistor can be set in SW1.

When CUB44-I032A is connected as a termination of CUnet, set the termination resistor enable.
If CUB44-I032A is not connected as a termination, set termination resistor disable.

Termination resistor is 100 Q . The state of SW1 is shown in Table 6-4.

ON
Fig.6-3 Termination setting switch (SW1)

Table 6-4 Termination setting

State of SW1 Function
OFF (0) Termination resistor : Disable
ON (1) Termination resistor : Enable

Factory setting of SW1 is as follows : SW1 = ON (Termination resistor : Enable)
(Same as Fig. 6-3)

1-9
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7 LED
This chapter describes LEDs on CUB44-I032A. This product equips the following LEDs.
Name Color Function
POWER Green | Power supply (LED is lit during 3.3V is supplied)
MON Green | LED is lit during communicating with other CUnet station.
DONA Green | LED is lit during a master set to DOSA is connecting to CUnet.
This LED indicates the state of LCARE signal of MKY44-I032A.
LCARE Yellow | LED blinks alternately every second when connection with ST44SW is abnormal.

LED blinks alternately every two seconds MKY44-I032A internal hardware.
This LED indicates the state of MCARE signal of MKY44-I032A.
LED is lit when the setting values of SA and DOSA of DIP-SW are inappropriate.

MCARE Red LED blinks alternately every second when connection with ST44SW is abnormal.
LED blinks alternately every two seconds MKY44-I032A internal hardware.
DI (15-0) Green | This LED indicates the input signal to CN4. LED is lit when DI is high.
DO (15-0) Green | This LED indicates the output signal to CN5. LED is lit when DO is high.

For details of LED indication of MON, DONA, LCARE, MCARE, refer to MKY44-I032A Data Sheet.

8 Connectors

This chapter describes the specifications of connectors on CUB44-I032A.

CUB44-I032A equips the following connectors.
« Power supply connector (CN3)

» CUnet connectors (CN1, CN2)

» General-purpose input connector (CN4)

+ General-purpose output connector (CN5)

8.1 Power supply connector (CN3)

CN3 is a power supply connector of CUB44-I032A, which to input DC24V. Connector pin assignment is shown in
Table 8-1.  Connector manufacturer : Phoenix Contact Connector part number : SPTA1/4-3,5

Table 8-1 Power supply connector pin assignment (CN3)

Pin # Signal name
1 +24V
2 GND
3 +24V
4 GND

8.2 CUnet connector (CN1,CN2)

CN1, CN2 are CUnet communication connectors. Connector pin assignment is shown in Table 8-2.
CN1 and CN2 are the same pin assignment.
Connector manufacturer :  Hirose Connector part number : TM11R-3C-88 (50)  RJ-45 type

Table 8-2 CUnet connector pin assignment (CN1, CN2)

Pin # Signal name

1 -

2 -

3 -

4 TRX-

5 TRX+

6 -

7 -

8 Sheild
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8.3 General-purpose input connector (CN4)

CN4 is the general-purpose input connector. Connector pin assignment is shown in Table 8-3.

Connector manufacturer :  Hirose Connector part number : HIF3BA-20PA-2.54DSA (71) HIF (MIL) type

Table 8-3 General-purpose input connector pin assignment (CN4)

Pin # Signal name Pin # Signal name

1 DI O 2 DI_1

3 DI 2 4 DI_3

5 DI_4 6 DI_5

7 DI_6 8 DI_7

9 DI_8 10 DI 9
11 DI_10 12 DI 11
13 DI 12 14 DI 13
15 DI_14 16 DI_15
17 24V_GND 18 24V_GND
19 +24V 20 +24V

8.4 General-purpose output connector (CN5)

CN5 is the general-purpose output connector. Connector pin assignment is shown in Table 8-4.

Connector manufacturer : Hirose Connector part number : HIF3BA-20PA-2.54DSA (71) HIF (MIL) type

Table 8-4 General-purpose output connector pin assignment (CN5)

Pin # Signal name Pin # Signal name

1 DO_0 2 DO_1

3 DO_2 4 DO_3

5 DO_4 6 DO_5

7 DO_6 8 DO_7

9 DO_8 10 DO_9
11 DO_10 12 DO_11
13 DO_12 14 DO_13
15 DO_14 16 DO_15
17 24V_GND 18 24V_GND
19 +24V 20 +24V
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9 External dimentions

External dimentions of board is shown in Fig. 9-1, and external dimentions with case is shown in Fig. 9-2.
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