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16 bits PWM 2ch 24 bits UP/DOWN Counter 2ch

8 bits DI 8 bits DO
Bl MKY44-I032A Specifications
@ Model : MKY44-1032A
[DIO mode]
@® DIO : 32 bits (I/O can be set in units of 8 bits)
@ DI filter function : Configurable low-pass filter

@ Parameter setting of DI filter function

1 100 ps to 1 s (Default value: 100 ps)

: 1 layer, 2 layers, 4 layers, 8 layers, or 10 layers
(Default setting: 10 layers)

» Sampling interval
» Filtration degree

@ Power voltage 133V

@ Power consumption : 20 mA

@ Temperature range 1 40 to +85 °C

@ Package 1 64-pin TQFP (0.5 mm pitch 10 mm x 10 mm)
@ ST44SW . Required

[PWM and Up/Down counter mode]

@® 16-bit PWM . 2ch (PWM frequency can be changed)
@ 24-bit Up/Down counter input : 2ch

@ DIO : 8 bits

@ DI filter function : Configurable low-pass filter

@ Parameter setting of DI filter function
» Sampling interval : 100 ps to 1 s (Default value: 100 ps)
« Filtration degree : 1 layer, 2 layers, 4 layers, 8 layers, or 10 layers
(Default setting: 10 layers)

® DO : 8 bits

@ Power voltage 133V

@ Power consumption : 20 mA

@ Temperature range : =40 to +85 °C

@ Package 1 64-pin TQFP (0.5 mm pitch 10 mm x 10 mm)
@ ST44SW . Required

B Applications

Industrial devices Medical devices Measurement devices
Power wire monitoring Process control

H Overview
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The MKY44-1032A is a CUnet station IC with intelligent DIO control function. The MKY44-1032A has the two modes of DIO
mode and PWM & Up/Down counter mode. Switching between the modes is achieved through hardware pin settings. Because a
CUnet network allows multiple-master configurations, the IC must specify the MKY43 to be its master to output DO. The DOSA
(Data Output Station Address) pin of the ST44SW connected to the MKY44-I032A is used to specify the network address of the

IC to be its master. When this is done, the MKY44-1032A outputs the control data written to the memory of the specified master.
Furthermore, this control data is automatically copied to all CUnet ICs through CUnet communication (memory sharing). Input

data (DI) is automatically input to the MKY44-I032A's own memory and automatically copied to all CUnet ICs through CUnet
communication (memory sharing). Existing users of CUnet can get filtered DI without load on the CPU just by adding this product to
their networks in DIO mode. In addition, PWM, Up/Down counter mode provides an easy method for counter input and PWM output
control. New users have the opportunity for easy, intelligent DIO control without load on the CPU.
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CUnet Family MKY44-I1032A

M Digital Filter (Common to DIO Mode, PWM and Up/Down Counter Mode)

You can set the input of the MKY44-1032A to go through up to 10 digital filters by turning “ON” the DFon bit of DIP-SW1.
The factory default sample interval of the MKY44-1032A is 100 ps. Thus, signals with small changes that are within 1 ms will be
removed.

DiN
S Q
R
DIP-SW
Di-Filter
DiN pin 1
—>»—e{D Q D Q D Q D Q D Q D Q D Q D Q D Q D Q
CLK CLK CLK CLK CLK CLK CLK CLK CLK CLK
Sample clock
Signal with short duration is ineffective Signal with short duration is ineffective
/ \ Passage of time
—>
DiN pin — | I— 1
1 2 1 2 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 1 2 3

Sample clock

DiN I L
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CUnet Family MKY44-I032A

H DIO Mode General-Purpose I/O Pin Setting List

Set the I/O of general-purpose 1/O pins in DIO mode using pins I0S0, IOS1, and IOSWAP. The MKY44-1032A reads these setting

states when returning from a hardware reset.

S?EC HNICA CO..LTD.

Pin name Setting level (IOSWAP = High: Normal) Pin name Setting level (IOSWAP = Low)
1081 High High Low Low 1081 High High Low Low
10S0 High Low High Low 10S0 High Low High Low

Pin name 1/0 Pin name 1/0
1000 Di0 Di0 Di0 Di0 1000 Do0 Do0 Do0 Do0
To01 Dil Dil Dil Dil 1001 Dol Dol Dol Dol
1002 Di2 Di2 Di2 Di2 1002 Do2 Do2 Do2 Do2
1003 Di3 Di3 Di3 Di3 1003 Do3 Do3 Do3 Do3
To04 Di4 Di4 Di4 Di4 To04 Do4 Do4 Do4 Do4
1005 Di5 Dis Di5 Di5 1005 Do5 Do5 Do5 Do5
1006 Di6 Di6 Di6 Di6 1006 Do6 Do6 Do6 Do6
1007 Di7 Di7 Di7 Di7 1007 Do7 Do7 Do7 Do7
Tol0 Do8 Di8 Di8 Di8 1010 Di8 Do8 Do8 Do8
Toll Do9 Di9 Di9 Di9 Iol1l Di9 Do9 Do9 Do9
Tol2 Dol0 Dilo Dil0 Dilo Io12 Dil0 Dol0O Dol0 Dol0
Tol3 Doll Dill Dill Dill Tol3 Dill Doll Doll Doll
To14 Dol2 Dil2 Dil2 Dil2 Tol4 Dil2 Dol2 Dol2 Dol2
Tol5 Dol3 Dil3 Dil3 Dil3 Iol5 Dil3 Dol3 Dol3 Dol3
Tol6 Dol4 Dil4 Dil4 Dil4 Iol6 Dil4 Dol4 Dol4 Dol4
Tol7 Dol5 Dil5 Dil5 Dil5 Iol7 Dil5 Dol5 Dol5 Dol5
1020 Dol6 Dol6 Dil6 Dil6 1020 Dil6 Dil6 Dol6 Dol6
To21 Dol7 Dol7 Dil7 Dil7 Io21 Dil7 Dil7 Dol7 Dol7
1022 Dol8 Dol8 Dil8 Dil8 lo22 Dil8 Dil8 Dol8 Dol8
1023 Dol9 Dol19 Dil9 Dil9 1023 Dil9 Dil9 Dol9 Dol9
lo24 D020 Do20 Di20 Di20 lo24 Di20 Di20 D020 D020
lo25 Do21 Do21 Di2l Di21 Io25 Di2l Di21 Do21 Do21
1026 Do22 Do22 Di22 Di22 Io26 Di22 Di22 Do22 Do22
1027 Do23 Do23 Di23 Di23 1027 Di23 Di23 Do23 Do23
1030 Do24 Do24 Do24 Di24 1030 Di24 Di24 Di24 Do24
Io31 Do25 Do25 Do25 Di25 To31 Di25 Di25 Di25 Do25
Io32 Do26 Do26 Do26 Di26 To32 Di26 Di26 Di26 Do26
1033 Do27 Do27 Do27 Di27 1033 Di27 Di27 Di27 Do27
lo34 Do28 Do28 Do28 Di28 To34 Di28 Di28 Di28 Do28
Io35 D029 Do29 Do29 Di29 To35 Di29 Di29 Di29 Do29
Io36 Do30 Do30 Do30 Di30 To36 Di30 Di30 Di30 Do30
1037 Do31 Do31 Do31 Di3l 1037 Di31 Di3l Di31 Do31
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CUnet Family MKY44-I1032A

B DIP-SW Settings in the DIO mode

MKY44-1032A reads out the 16 bits of hardware setting data as serial data from the ST44SW, a dedicated LSI, when returning from

hardware reset. It is recommended to connect two 8-bit type DIP-SWs to an ST44SW specified for hexadecimal.

The pins to connect a DIP-SW to the ST44SW are pulled up internally when reading from the DIP-SW. These bits recognize the ON
state (Low-level) as “1”. The following shows the definitions of the DIP-SW bits for setting in the DIO mode of the MKY44-1032A.

Pin Name DIP-SW No. Signal Function/Description
| #p17 3 DFon Sets the ON/OFF state of the digital filter for the input signal.
When the DIP-SW is in the ON state, the digital filter is ON.
DOHL setting to select the output data to the output pin. The
lower 32 bits in the memory block are selected when the DIP-SW
32 #P16 w) 7 DOHL is in the OFF state. The upper 32 bits in the memory block are
5 selected when DIP-SW is in the ON state.
)
31 #P15 £ 6 DOSAS
w)
30 #P14 8 5 DOSA4
29 #P13 ” 4 DOSA3
DOSA Set DOSA value in hexadecimal, treating the ON state as “1”
28 #P12 3 DOSA2
27 #P11 2 DOSA1
26 #P10 1 DOSA0
Set the transfer rate of CUnet.
21 #P0T 8 BPS1 BPS1, BPSO = OFF, OFF 12 Mbps
BPS BPS1, BPS0O = OFF, ON 6 Mbps
20 #P06 7 BPSO BPSI, BPSO =ON, OFF 3 Mbps
o BPS1, BPSO = ON, ON (This setting is disabled.)
19 #P0S 7 6 SAS
18 #P04 3 5 SA4
17 #P03 > 4 SA3
SA Set SA value in hexadecimal, treating the ON state as “1”
16 #P02 3 SA2
15 #P01 2 SAl
14 #P0O 1 SA0

The ST44SW has a function that can set SA and DOSA in decimal. For details on setting in decimal, refer to the User’s Manual of
ST44SW.

*: Regarding setting the digital filter degree (FD) and the digital filter sample interval (FI: Filter Interval), see “Support for the
CUnet Mail Function (Common to DIO Mode, PWM and Up/Down Counter Mode)” on page 19.
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CUnet Family MKY44-I032A

H Input Data of Input Pins in DIO Mode and Data Configuration of the Occupied Memory Block

The DIO mode of the MKY44-1032A occupies the MB (Memory Block) of the SA value that is set by SA0O to SA5 of the ST44SW.
The status of the general-purpose 1/0 pins (1000 to 1007, 1010 to Io17, 1020 to 1027, 1030 to Io 37) is stored in bits 0 to 31 of the MB
occupied by the DIO mode of the MKY44-1032A. Among the statuses of the general-purpose I/O pins stored in bits 0 to 31, the
status of the pins set as “input” includes the following two cases. If the digital filter function is OFF, the latest value loaded in each
CUnet cycle will be stored. If the digital filter function is ON, the value that has passed through the digital filter will be stored.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
To17 Tol6 Tol5 lo14 To13 To12 Toll To10 lo7 To6 To5 lo4 To3 lo2 Tol 100

Content

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1037 | I036 | Io35 | Io34 | o33 | Io32 | Io3l 1030 | 1027 | Io26 | Io25 | Io24 | Io23 | Io22 | Io2l 1020

Content

Bit 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32
DFon | DOSAS | DOSA4 | DOSA3 | DOSA2 | DOSA1 | DOSAO | DOHL | FD3 FD2 | FDI FDO “0” |IOSWAP| 1I0S1 | 10S0

Content

Bit 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48
FI13 | FI12 | FI11 F110 FI9 FI8 FI17 Fl6 FIS F14 FI3 FI2 FI1 FIO

Content “0”

Setting values are stored in bits 32 to 63. These bits show the following settings, loaded when returning from a hardware reset.

Bit Content Description
47 DFon (DIP-SW1: 8) “1” when it is ON
46 to 41 DOSAS5 to DOSAO (DIP-SW1: 6to 1) DOSA value
40 DOHL (DIP-SW1: 7) “1” when it is ON
34 IOSWAP pin
33 10S1 pin “1”” when the pin is High-level
32 10S0 pin

In FDO to FD3, bits 36 to 39, the digital filter degree (FD) that influences input signals of Di pin is shown in hexadecimal. In FIO to
FI13, bits 48 to 61, the digital filter sample interval (FI: Filter Interval) is shown. This value is 2 hexadecimal bytes in units of 100 ps.
The valid range is 0x0001 to 0x2710 (1 to 10,000). The settings of FD and FI can be changed using the CUnet mail function. For
how to change them, see the section “Support for the CUnet Mail Function”.

H Selecting the Output Data to the Output Pins in DIO Mode

In the DIO mode of the MKY44-1032A, the data of the lower or upper 32 bits in the MB (Memory Block) for the DOSA value set by
DOSAO to DOSAS of the ST44SW is selected as the data to output. The selection of lower or upper 32 bits is based on the DOHL
setting.

Among the data to output, bits that correspond to the general-purpose I/O pins specified as “output” will be output to the target pins
with positive logic.

The status of the output pins is updated every CUnet cycle. Notification of the update timing is given by the High-level pulse signal
of pin STBI.

Data to output
MB 0 Set by DOSAQ to DOSA5 D0 s D031
Q
y, Set by DOHL Latch oLk
MB 3 D
- o a N [ E—
- Bits 0 to 31
Global Memory MB 5 Bits 32t063 | T
MB 6 MB 4
s\{g?tienn IiDsOOSAﬁ Receive strobe when receiving packets
9 from the CUnet station that corresponds
MB 63 to the DOSA setting
\ J
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CUnet Family MKY44-I1032A

H DIO Mode Connection Overview

The following shows an overview of the connections in the DIO mode of the MKY44-1032A. The DIO mode of the MKY44-1032A
sets the I/O selections for the general-purpose 1/0 pins using pins I0S0, I0S1, and IOSWAP.

The use of the MKY44-1032A requires the ST44SW, a dedicated LSI to load the DIP-SW settings. The MKY44-1032A operates by
reading via the ST44SW the settings of station address (SAO to 5), transfer rate (BPS1, BPSO0), data selection for output pins (DOSA0O
to 5, DOHL), and digital filter application to input signals (DFon).

MKY44-1032A DIO-Mode Equivalent to ADM3078E

(LSl driven at 3.3 V)

25 56 4 o Ne— k
” 1037 CU_TXD .‘r D! One twisted-pair cables
1036 CU TXE 5, o 3:DE with impedance of 100 Q
22 -
4—21> 1035 Rpd
034 10 KQ Rt=100 Q
General-purpose 1/0O 20 1033 777 777 Pulse transformer
-~ 6 L o-i-oc- .
— D32 58 1 RO/ AL
18 1031 CU_RXD MV : | 2Rt
- 2 ' .
16 Rd g
-— > e -
1030 51Q 777 \'_R_E_ ___________ % / Network cable
<—Zf> 1027 O omax2mA 33y .
"0 DONA 4,iRe MA—@®—# Green | Connection of LED
;"0 #MON P RE MA—Q—# Green | koooka
{024 54, R A A o O :
General-purpose 1/0 46 1023 #LCARE P 53' ‘Rc AVAVAV \_‘( M Orange
<« | o :
45 #MCARE P : Wy (_,I & Red
{1022 | e
<—:4> 021
— 2 1020
42 lo17
>
41 I016 10 .----. 20PF
- ; B
2 |015 XTAL4i———
<« | |0 : :
2 s 1 (521 20pF ) Xtal 4 MHz
General-purpose 1/0 38 013 XTAL4d : :
o
37
= 012 7
<+—— |o11 Voltage detection reset IC
<—>35 lo10 3.3V 33V
Vop I Vadit
10KQ 104 Open collector type with time
34 #Reset Out limit of at least 200 pus
<+—— | |007
33 Vss
4—32> 1006 Z=56V 57
4—31> 1005 Noise protection
<« {1004 4 T44SW
General-purpose 1/0 zg 1003 . ”e S S D|!3_-_S_W1
- 1/ N8
5 1002 DIP_RX |- 22| PP #p17 bl {65+ DFon
e DIP_ON o = DIP_ON 4#p16 b2 L 55" & DOHL
«— L1000 5 1ORKPS open—"] uope #P15 b 6o+ DOSAS
DEC1uF al 5 #P14 b L 555 ¢ DOSA4
Cs cs £ ] DEC1UF #p13 o%i—o/o—%o DOSA3
Output update strobe <i STB1 777 /% #P12 O_'_627 ! 0—'—‘: 5 P DOSA2
Input load strobe <i STB2 1 6 #P11 o 26 Go ' ® DOSA1
VDD - Voo #P10 o—'—o/o—'—o DOSAO
Voo P 33V > Voo -
1/0 definition inversion ! IOSWAP Voo = { 3 Voo #P07 5 = p BPST
- j j
Voo |2 Vop  #P08 b2 6G-+Te BPSO
> 1081 L #P0S 18 l I5 p SAS
1/0 setting of l-pur- —— 1 18 L 5o
e e 10 pins — 54 1050 104 T 47 Lo Aol iETEDA ST B
o Power -- #P03 O—@ SA3
supply unit . #P02 b2 502 ¢ sA2
Selection of MKY44-1032A 33V 26 Vss ;2 12 Vss #PO1 :j : :? P SA1
function mode H ChipMode Vss s Vss #P00 p——-G 0+—@ SA0
vV 1
S DIP-swo 77/
/777 177

Cs: Laminated ceramic 2.2 uF
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CUnet Family MKY44-I1032A

H Pin Functions of the DIO mode

Pin name | Pin No.| Logic [ 1/O Function

Connect a capacitor whose effective capacitance is at least 1 uF and a 0.1 pF ceramic capacitor for high

DECIUF 3 - -- | frequency bypass in parallel between this pin and Vss. Or connect a laminated ceramic capacitor of
around 2.2 pF with the property that capacitance reduction is about 20% even in DC bias.

. The hardware reset input pin of MK'Y44-1032A. Right after power is turned on or when the
#Reset 6 Negative | /O user intentionally resets the hardware, Low should be retained for at least 200 ps.

Input pin for the setting that inverts the “input” or “output” status of the 32 general-purpose /O pins

[OSWAP 7 Positive | 1 determined by the settings of [0S0 and I0S1. If the Low-level is set when this pin is High-level, “input”
will be inverted to “output,” and vice versa. The setting status of this pin is read when returning from a
hardware reset.
Pins to connect a crystal resonator. Connect a 4 MHz crystal resonator between these pins.

] Connect 20 pF ceramic capacitors between these pins and Vss. The layouts must be respectively near the
XTAL4i 10.11 _ __ | pins. When connecting oscillator, input the clock signal to XTAL4i as shown below and leave XTAL40
XTAL4o0 ? to be opened.

Clock frequency : 4 MHz +500 ppm Jitter : Within 500 ps
Rise / Fall time : Within 20 ns (VDD 20% - 80% threshold)
o Connect this pin with pin DIP_ ON of the ST44SW. For more information about the ST44SW,
DIP_ON 15 Positive | O refer to the ST44SW User’s Manual.
o Connect this pin with pin DIP_TX of the ST44SW. For more information about the ST44SW,
DIP_RX 17 Positive | 1 refer to the ST44SW User’s Manual.
1030 101037 | 18 1022 | Positive | 1/O Pins corr;spgndmg to bits 24 to 31 among the 32 bits of general-purpose 1/O pins.
) Leave this pin open when not in use.
1000 to 1007 | 27 t0 34 | Positive |10 Pins corr;spf)ndmg to bits 0 to 7 among the 32 bits of general-purpose 1/O pins.
Leave this pin open when not in use.
1010 toTol17 | 3510 42 | Positive | 1/0 Pins corr.espf)ndlng to bits 8 to 15 among the 32 bits of general-purpose I/O pins.
Leave this pin open when not in use.
1020 t0 1027 | 43 046 | positive | /O Pins Corr.espf)ndlng to bits 16 t.o 23 among the 32 bits of general-purpose 1/O pins.
59 to 62 Leave this pin open when not in use.
ChinMode 2% Positive I Pin to set the mode of the MKY44-1032A. To use it as described in this data sheet,
P be sure to retain the High-level by connecting to Vdd.
DONA 47 Positive | O Thls pin retains the ngh-le.vel during the DONA (DO Not Arrival) state.
It is at Low-level at other times.
STR2 48 Positi 0 Outputs a High-level pulse when reading in the status of the general-purpose input pins.
ositive The MKY44-1032A reads in the status of the general-purpose input pins while this pin is High.
STB1 50 Positive | O Outputs a High-level pulse when updating the status of the general-purpose output pins.
The MKY44-1032A updates the status of the general-purpose output pins while this pin in High.
10S0 51 Pins to set the “input” or “output” status of the 32 general-purpose 1/O pins. Using a combination of
Positive | T | High-level and Low-level input to this pin, “input” or “output™ is set for the 32 general-purpose I/O pins.
10S1 52 The setting status of these two pins (I0S0 and 10S1) is read when returning from a hardware reset.
A pin to output the MCARE signal, which is a standard function of CUnet. This pin outputs the
#MCARE 53 Negative | O | Low-level for about 50 ms, when the MCARE signal occurs and when it returns from hardware reset.
It is recommended to connect red color LED indicating a definite warning to this pin.
A pin to output the LCARE signal, which is a standard function of CUnet. This pin outputs the
#LCARE 54 Negative | O [ Low-level for about 50 ms, when the LCARE signal occurs and when it returns from hardware reset.
It is recommended to connect orange color LED indicating a gentle warning to this pin.
A pin to output the MON signal, which is a standard function of CUnet. This pin retains Low-level
#MON 55 Negative | O | while a link has been established with another CUnet devices for at least 3 consecutive cycles.
It is recommended to connect green color LED indicating a stable operation to this pin.
CU TXD 56 Positive | O Output pin 'to s'end CUnpt p.ackets.‘ '
- Connect this pin to a drive input pin such as of a driver.
. A pin to output the High-level while CUnet packets are output.
CU_TXE 37 Positive | O Connect this pin to the enable input pin of the driver.
. A pin to input CUnet packets.
CU_RXD 58 Positive | 1 Connect this pin to the output pin of the receiver.
Vdd 1,2,4,23 - -- | Power pin. Supply 3.3 V.
Vss 5,9,12 - -- | Power pin. Connected to 0 V.
N.C. fé,lgé)l gj‘ -- -- | Do not connect to other signals; keep them open.

S?EC HNICA CO..LTD.
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CUnet Family MKY44-I1032A

H DIO mode Pin Assignment

N.C. I 49 32 I 1005
STB1 I 50 TEP 31 T3 1004
I0S0 I 51 30 1] 1003
1081 I 52 ECHNICA 29 T 1002
#MCARE [T 53 28 I3 1001
#LCARE [CI 54 27 I3 1000
#MON [T 55 26 [T ChipMode(Hi)
CU TXD I 56 25 1 1037
CU_TXE 157 24 [T 1036
CU RXD CI]58 23 (1 vop
lo24 I 59 22 [T 1035
lo25 I 60 21 [ o34
lo26 [T 61 MKY44 844 20 [T 1033
027 I 62 19 1 1032
N.C. CId63 18 13 1031
N.C. I 64 . XAXXXXXXX & [T DIP_RX
-« O~ NN W0 O

TW OOV~ v v v

OQOLODEL 3RFOR =
o0>S0v O ®» g » OO0 &
>>o>> $§z>&'—'>zzo|_0
2 o £ o
a o) << =

Note: N. C. pinis notconnected. Pins prefixed with “#” are negative logic (active Low).

Ml Electrical Ratings (Common to DIO mode, PWM and Up/Down counter mode)

(TA=25°C Vss=0V)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Storage temperature Tstg - -55 - 125 °C
Operating temperature Topr - -40 --- 85 °C
Pin voltage (absolute maximum rating) Vi - -0.3 --- | Vpp+0.3 \%
Operating power supply voltage VbbD - 3.0 33 3.6 \%
. Vi = VbD or Vss, output open
Mean operating current VDDA XTAL = 4 MHz - 10 20 mA
. . . Vop=Vi=0V
1/O pin capacitance Ci/o Ta=25°C --- 10 - pF
. . . . When inputting generated clock
Rise/fall time of input signal TicLk of XTAL4 pin --- --- 5 ns
Rise/fall time of input signal TIrRF Schmitt trigger input - - 100 ms
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CUnet Family MKY44-I032A

H DIO mode Pin Ratings

No |1/O Name Type| | No |1/O Name Type| | No |I/O Name Type| [ No |I/O Name Type
1 -- VbD -- 17 | I DIP RX A 33 | /O 1006 A/B 49 | -- N.C. --
2 | - VbbD - 18 | I/O To31 A/B 34 |1/O0 1007 A/B 50 | O STB1 B
3 -- DECI1uF -- 19 | VO 1032 A/B 35 | VO Io10 A/B 51| I 10S0 A
4 | - VoD -- 20 | 1/O Io33 A/B 36 | /O Toll A/B 52 | 1 10S1 A
5 - Vss - 21 |I/O To34 A/B 37 |1/O Tol2 A/B 5310 #MCARE B
6 1 #Reset C 22 | 1/0 1035 A/B 38 | /O Io13 A/B 54 |1 O #LCARE B
7 1 IOSWAP A 23 | -- Vdd -- 39 | VO Iol4 A/B 5510 #MON B
8 -- N.C. -- 24 | 1/0 1036 A/B 40 | 1/0 Iol5 A/B 56 | O CU_TXD B
9 | - Vss -- 25 | 1/O0 1037 A/B 41 |1/O Iol6 A/B 57 | O CU_TXE B
10 | -- XTALA4i - 26 | I ChipMode A 42 |I/O Tol7 A/B 58 | I CU RXD A
11| - XTAL40 -- 27 |10 1000 A/B 43 | 1/0 1020 A/B 59 | VO lo24 A/B
12 | - Vss - 28 | I/O To01 A/B 44 | T/O To21 A/B 60 |1/0 T025 A/B
13 | -- N.C. -- 29 | 1/0 1002 A/B 45 | 1/0 1022 A/B 61 | /O 1026 A/B
14 | - N.C. -- 30 | /O 1003 A/B 46 | 1/0 1023 A/B 62 | /O 1027 A/B
15| 0O DIP_ON B 31 |1I/O To04 A/B 47 | O DONA B 63 | -- N.C. --
16 | /O 1030 A/B 32 | /O 1005 A/B 48 | O STB2 B 64 | -- N.C. --
Type-A Pull-up register Schmitt input
Vt+ max = 0.8 x Vbp
Vt- min = 0.2 x Vop
AVt min = 0.6V
Rpu (Pull-up register) Typ: 100 KQ (30 KQ to 300 KQ: Vop = 3.3 V, VI = Vss)
— Type-B Push-pull output ~
—
— O VoH min = 2.4V (Vop = 3.3V, lon =-2 mA)
VoL max =0.4V (Voo = 3.3V, loL =2 mA)
+2 mA
Internal reset signal lon max = -2 mA
9 loL max = 2 mA
The Type B output pin is in a high impedance state during hardware reset.
For user application devices for which this state is inappropriate, connect to the pin either pull-down
resistance or pull-up resistance that can ensure initial levels suitable for the user application.
& J
~ Type-C Pull-up register' Schmitt input N
Open drain output
Rpu
Vt+ max = 0.8 x Vbp
Vt- min = 0.2 x Vbp
AVt min = 0.6 V
t 2 mA VoL max = 0.4V (Vop = 3.0V, loL =2 mA)
Internal reset loL max = 2 mA
trigger
777 Rpu (Pull-up register) Typ: 100 KQ (30 KQ to 300 KQ: Vop = 3.3 V, VI = Vss)
Vss
S J
---Page 9/22 ---
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CUnet Family MKY44-I1032A

M Function Blocks of PWM and Up/Down Counter Mode
The following shows the function blocks in the PWM and Up/Down counter mode of the MKY44-1032A.

#UPO pin
#DOWNO pin
#CLRO pin

Di7 to 0 pin

#UP1 pin
#DOWN1 pin
#CLR1 pin

Counter-0
—»Q
2 U o abit-Up/Down
91 Down
Q23 to Q0
—Qq #CLR
Di-Filter

-

10-step digital filter
ON/OFF sample clock

DIP-SW _T
1-8

f

Counter-1
—»Q
& P bit-Up/Down
—>J L Down
Q23 to Q0
—d #CLR

DOSA setting
memory block

bit 15 to 0

bit 31 to 16

bit 47 to 32

bit 63 to 56

Concept of PWM output generation

bit 23 to 0

bit 31 to 24

SA setting
memory book

bit 55 to 32

bit 63 to 56

Lo

Network

\
Ll
x
[
D
(&)

CU_TXD

[a)]
x
0:I
)
O

-

CUnet core

DONA
#MVON
#LCARE
#MCARE

#PING
#CYCT

PWMO

Hi Level Count
16bit-PWM

Base Count

A

PWM1 [— Base Clock

Hi Level Count
16bit-PWM

Base Count

—> PWMO pin

— PWM1 pin

Do7 to 0 pin

Frequency generated from Base Count

High

-level output until Hi Level Count

PWM output

/L

Number of Clock

Base Clock J

-

Hi Level Count

/4

Base Count

---Page 10/22 --
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CUnet Family MKY44-I032A

B DIP-SW Setting in PWM and Up/Down Counter Mode

MKY44-1032A reads out the 16 bits of hardware setting data as serial data from the ST44SW, a dedicated LSI, when returning from
hardware reset. It is recommended to connect two 8-bit type DIP-SWs to an ST44SW specified for hexadecimal.

The pins to connect a DIP-SW to the ST44SW are pulled up internally when reading from the DIP-SW. These bits recognize the
ON state (Low-level) as “1”. The following shows the definitions of the DIP-SW bits for setting in the PWM and Up/Down counter

mode of the MKY44-1032A.

Pin Name DIP-SW No. Signal Function/Description
1 #p17 p DFon Sets the ON/OFF state of the digital filter for the input signal.
When the DIP-SW is in the ON state, the digital filter is ON.
32 4P16 7 de. Don’t Care: The setting of this switch does not matter in PWM
@) and Up/Down counter mode.
!
12
31 #P15 £ 6 DOSAS
v
30 #P14 2 5 DOSA4
29 #P13 ” 4 DOSA3
DOSA Set DOSA value in hexadecimal, treating the ON state as “1”
28 #P12 3 DOSA2
27 #P11 2 DOSA1
26 #P10 1 DOSA0
Set the transfer rate of CUnet.
21 #P07 8 BPS1 BPS1, BPSO = OFF, OFF 12 Mbps
BPS BPS1, BPSO = OFF, ON 6 Mbps
20 #P06 7 BPSO BPSI, BPSO =ON, OFF 3 Mbps
o BPS1, BPSO = ON, ON (This setting is disabled.)
19 #P0S 7 6 SAS
18 #P04 2 5 SA4
17 #P03 > 4 SA3
SA Set SA value in hexadecimal, treating the ON state as “1”
16 #P02 3 SA2
15 #PO01 2 SA1
14 #P0O 1 SA0

The ST44SW has a function that can set SA and DOSA in decimal. For details on setting in decimal, refer to the User’s Manual of

ST44SW.

*: Regarding setting the digital filter degree (FD) and the digital filter sample interval (FI: Filter Interval), see “Support for the
CUnet Mail Function (Common to DIO Mode, PWM and Up/Down Counter Mode)” on page 19.

S?‘E’C HNICA CO..LTD.
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CUnet Family MKY44-I1032A

H Input Data of Input Pins in PWM and Up/Down Counter Mode, and Data Configuration of the
Occupied Memory Block

The PWM and Up/Down counter mode of the MKY44-1032A occupies the MB (Memory Block) of the SA value that is set by SAO
to SAS of the ST44SW.

In bits 0 to 23 of the MB occupied by the PWM and Up/Down counter mode of the MKY44-1032A, the value of Counter-0 is stored.
In bits 24 to 31, the status of the general-purpose input pins (Di0 to Di7) is stored. In bits 32 to 55, the value of Counter-1 is stored.
In bits 56 to 63, the status of the general-purpose output pins (Do0 toDo7) is stored.

The values read out from Counter-0 and Counter-1 are as follows.
Range of values : 0x000000 to OxFFFFFF
Initial value : 0x000000 (Right after power-on, hardware reset, and CLR(#CLRO or #CLR1) signal input)
Overflow operation : MKY44-I032A continues counting.
Up counter mode : OxFFFFFF is reset to start recount from 0x000000.
Down counter mode : 0x000000 is reset to start recount from OxFFFFFF.

Note : You cannot set any values as the initial value of the counter.
Note : When you read the Counter-0 and Counter-1 values using CUnet master, use the hazard protection function of CUnet master.

For the status of the general-purpose input pins stored in bits 24 to 31, there are two cases as follows. If the digital filter function is
OFF, the latest value loaded in each CUnet cycle will be stored. If the digital filter function is ON, the value that has passed through
the digital filter will be stored.

Bit 63 to 56 55t0 32 31to 24 23t00
Content | EDo7 to EDo0 Counter-1 Di7to 0 Counter-0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Content CUTO | CUTO | CUTO | CUTO | CUTO | CUTO | CUTO | CUTO | CUTO | CUTO | CUTO | CUTO | CUTO | CUTO | CUTO | CUTO
oment| s 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

CUTO | CUTO | CUTO | CUTO | CUTO | CUTO | CUTO | CUTO
23 22 21 20 19 18 17 16

Content | Di7 Di6 Di5 Di4 Di3 Di2 Dil Di0

Bit 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32
CUT1 | CUTI | CUTI | CUT1 | CUT1 | CUTI | CUTI | CUT1 | CUTI1 | CUTI | CUT1 | CUT1 | CUTI | CUTI | CUT1 | CUTI

Content

Bit 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48

CUT1 | CUT1 | CUTI | CUTI1 | CUT1 | CUTI | CUTI | CUT1
23 22 21 20 19 18 17 16

Content | EDo7 | EDo6 | EDo5 | EDo4 | EDo3 | EDo2 | EDol | EDo0O

--Page 12/22 -- STEP
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CUnet Family MKY44-I032A

H Selection of Output Data in PWM and Up/Down Counter Mode

In the PWM and Up/Down counter mode of the MKY44-1032A, the MB (Memory Block) of the DOSA value specified by DOSA0O
to DOSAS of the ST44SW is selected as the data to output. The value set in bits 0 to 15 of this MB will be applied to the High-level
output width of PWM-0. The value set in bits 16 to 31 will be applied to the High-level output width of PWM-1. The value set in
bits 32 to 47 will be applied to the frequency width that is common to PWM-0 and PWM-1.

Bit 63 to 56 55 to 48 47 to 32 31to 16 15t0 0
Content | Do7 to Do0 d.c. PWM-BASE width PWM-1 width PWM-0 width
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Content PWMO | PWMO | PWMO [ PWMO | PWMO | PWMO | PWMO [ PWMO | PWMO | PWMO | PWMO | PWMO [ PWMO | PWMO | PWMO | PWMO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PWMI1 |PWMI1 |PWMI [PWMI1 | PWMI1 |PWMI [PWMI [PWMI1 |PWMI1 | PWMI1 | PWMI [ PWMI1 | PWM1 | PWMI | PWMI [ PWM1

Content

Bit 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32

PWM-B|PWM-B|PWM-B [PWM-B |PWM-B |PWM-B |PWM-B [PWM-B | PWM-B | PWM-B | PWM-B | PWM-B [ PWM-B | PWM-B | PWM-B | PWM-B
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Content

Bit 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48

Content | Do7 Do6 Do5 Do4 Do3 Do2 Dol Do0 d.c.

The value in “don’t care (d.c.)” will not affect the operation of the MKY44-I032A.

In the example of “generation of PWM output when the Base Count PWM-BASE is ‘0OxABCD’ and Hi Level Count PWM-0 is
‘0x1234°” as described in the section “Function Blocks of PWM and Up/Down counter mode”, the width of High-level signal that
is output from pin PWMO is [0x1234/0xABCD = 4660/43981 = 0.105954 =~ 10.6%]. The BaseClock of PWM output in the MK'Y44-
1032A is | MHz. In this example, the PMW output frequency is [1,000,000/0xABCD = 1,000,000/43981 ~ 22.737 Hz]. Similarly,
the PMW output frequency in this example is [1 ps x 0OXABCD =1 ps x 43981 ~ 43.98 ms]

If the Base Count value determined by PWM-BASE is “0”, it will be treated as not executing PWM output. In this case, the output
of the PWM output pin is 0%, maintaining the Low-level.

The Hi Level Count value determined in PWM-0 and PWM-1 must not be greater than the value of Base Count that is common to
PWM-0 and PWM-1. If the setting has an error, it is treated as [High-level output width = value of frequency width] in the PWM and
Up/Down counter mode of the MK'Y44-I032A. In this case, the output of PWM output pin is 100%, maintaining the High-level.

TEP
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CUnet Family MKY44-1032A

B PWM and Up/Down Counter Mode Connection Overview

The following shows an overview of the connections in the PWM and Up/Down counter mode of the MKY44-1032A.

The use of the MKY44-1032A requires the ST44SW, a dedicated LSI to load the DIP-SW settings. The MKY44-1032A operates by
reading via the ST44SW the settings of station address (SAO to 5), transfer rate (BPS1, BPSO0), data selection for output pins (DOSA0O
to 5), and digital filter application to input signals (DFon).

MKY44-1032A PWM and UP/DOWN Counter-Mode

Equivalent to ADM3078E
(LSl driven at 3.3 V)

41
PWMO output «——— PWMO CU_TXD %6 = o1 D One twisted-pair cables
CU_TXE 57 o | 31DE with impedance of 100 Q
35 Rpd -
UP CLOCK —22»d{ #UP0 10KQ Rt=100 0
777 777 6 Pu!s_e_ t_r???,f_ormer
Counter 0 input | pOWN CLOCK —2»d{ #DOWNO 58 11 RO, A 5 ,
CU_RXD [—<AW—— : ' 3Rt
37 : g
Clear —q#CLRO | 5 L \Re Y Bi7 *-o--0-- Network cable

DONA —»—-—H TPAAA (_‘) & Green Connection of LED
#MON o———MA—@—# Green | . _, o
42 54 ‘Rc —< : =
PWM1 output <«——— PWM1 #LCARE P — MAN—J@—s Orange :
53 :Rc <
#MCARE o—»— Vv (_) & Red
UP cLOCK —8»d #up1
50
i #PING Pp—> .
Counter 1 input 39 51 Utility output of CUnet system
DOWN CLOCK —=»Q #DOWN1 syt
Clear —22»d #CLR1 20 pF
1o e
XTAL4 2

(20 20 pF [ X'tal 4 MHz

xTAL4o 1 L

34 777
— Di7
B, Di6 Voltage detection reset IC
32 . 3.3V
—>31 Di5 VDD_l_/.' 3.3V
General-purpose input 30 D!4 6 10KQ 104 Open collector type with time
—29’ Di3 #Reset Out limit of at least 200 ps
—28’ Di2 7-56V Vss
————{ Dit =
27 D0 Noise protection 7/
777
ST44SW DIP-SW1
17 PEET
DIP_RX [-—— iz DIP_TX #p17 b1+ 66+~ DFon
DIP_ON ® DIP_ON #p16 b 32 ] 50 7 ® DC
~——2 1po7 3 P 10 #P15 b1+ 6529 DOSAS
24 10 KQ Open— HMODE 30 ! I 5
—2 |pos DEC1uF 7 5 #P14 b2 1 6029 DOSA4
-2 10 Cs N DECTUF #p13 b2+ 65+"¢ DOSA3
2 1 poa ST #P12 b2 L 552 ¢ DOSA2
General-purpose output 20 Do3 77/ 777 #P11 27 ( V2 b DOSA1
19 © 1 6 Oi:—( I
<————{Do2 Vbp Voo #P10 6 0——¢ DOSA0
8 1pot Vop [£—¢ 33V — Voo o
"% 1poo vop |2 )I( — Voo #P07 =604 BPS1
VoD |2 Vop #P06 2216019 BPSO
L #P05 p1° —65+2¢ SA5
104 | 777 Lioa #P04 b2 L5512 ¢ sas
- Powe?ZuiEl unit__ #P03 - : - P SA3
Y . #P02 b8 16513 ¢ sA2
s Vss 2 —Vss  #PO1 6>+ 6o+ SA1
Selection of MKY44-1032A ChipMode Vss |2 Vss #P0O ol{—ﬁ)—#o SA0
function mode Vss s 1 1 1 e A
DIP-SWO0
777 777 777

Cs: Laminated ceramic 2.2 uF
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CUnet Family MKY44-I032A

M Pin Functions of the PWM and Up/Down Counter Mode

48,49, 52,59 to 64

Pin name | Pin No.| Logic [ 1/O Function
Connect a capacitor whose effective capacitance is at least 1 uF and a 0.1 pF ceramic capacitor for high
DECI1UF 3 - -- | frequency bypass in parallel between this pin and Vss. Or connect a laminated ceramic capacitor of
around 2.2 pF with the property that capacitance reduction is about 20% even in DC bias.
. The hardware reset input pin of MK'Y44-1032A. Right after power is turned on or when the user
#Reset 6 Negative | /O intentionally resets the hardware, Low should be retained for at least 200 ps.
Pins to connect a crystal resonator. Connect a 4 MHz crystal resonator between these pins.

) Connect 20 pF ceramic capacitors between these pins and VSS. The layouts must be respectively near the
XTALA4i 10. 11 - __ | pins. When connecting oscillator, input the clock signal to XTAL4i as shown below and leave XTAL40
XTAL4o0 ’ to be opened.

Clock frequency : 4 MHz 500 ppm Jitter : Within 500 ps
Rise / Fall time : Within 20 ns (VDD 20% - 80% threshold)
- Connect this pin with pin DIP_ON of the ST44SW. For more information about the ST44SW,
DIP_ON 15 Positive | O refer to the ST44SW User’s Manual.
. Connect this pin with pin DIP_TX of the ST44SW. For more information about the ST44SW,
DIP_RX 17 Positive | 1 refer to the ST44SW User’s Manual.
16
Do0 to Do7 | 1 §4t02252 Positive [ O | 8-bit general-purpose output pin. Leave this pin open when not in use.
. . Pin to set the mode of the MKY44-1032A. To use it in PWM and Up/Down counter mode, be
ChipMode 26 Positive | 1 . :
sure to retain the Low-level by connecting to Vss.
Di0 to Di7 [27to 34| Positive | 1 | 8-bit general-purpose input pin. Leave this pin open when not in use.
. Count-up input pin of counter 0. When the signal of this pin transits from High-level to Low-level,
#UPo 33 Negative | 1 “1” is added to the value of counter 0. Leave this pin open when not in use.
#DOWNO 36 Negative | 1 gcz}mt.-d(.)wn input pin of counter 0. When the signal of this. piq transits from High-level to Low-level,
1 will is subtracted from the value of counter 0. Leave this pin open when not in use.
. Input pin where the value of counter 0 is “0”. If Low-level is input to this pin,
#CLRO 37 Negative | O “0” will be set in the value of counter 0. Leave this pin open when not in use.
. Count-up input pin of counter 1. When the signal of this pin transits from High-level to Low-level,
#UP1 38 Negative | O “1” is added to the value of counter 1. Leave this pin open when not in use.
39 . 0 Count-down input pin of counter 1. When the signal of this pin transits from High-level to Low-level,
#DOWNI Negative “1” will is subtracted from the value of counter 1. Leave this pin open when not in use.
.. Input pin where the value of counter 1 is “0”. If Low-level is input to this pin,
#CLRI 40 Positive | I “0” will be set in the value of counter 1. Leave this pin open when not in use.
PWMO 41 Positive | O | Output pin of the PWMO function. Leave this pin open when not in use.
PWMI1 42 Positive | O | Output pin of the PWMI1 function. Leave this pin open when not in use.
DONA 47 Positive | O | This pin retains the High-level during the DONA (DO Not Arrival) state. It is at Low-level at other times.
. Pin to output the PING signal, a standard feature of CUnet.
#PING 50 Negative | O | This pin transits to Low-level when the PING signal is generated.
. Pin to output the CYCT signal, a standard feature of CUnet.
H#CYCT 51 Negative [ O | This pin transits to Low-level when the CYCT signal is generated.
A pin to output the MCARE signal, which is a standard function of CUnet. This pin outputs the
#MCARE 53 Negative | O | Low-level for about 50 ms, when the MCARE signal occurs and when it returns from hardware reset.
It is recommended to connect red color LED indicating a definite warning to this pin.
A pin to output the LCARE signal, which is a standard function of CUnet. This pin outputs the
#LCARE 54 Negative [ O | Low-level for about 50 ms, when the LCARE signal occurs and when it returns from hardware reset.
It is recommended to connect orange color LED indicating a gentle warning to this pin.
A pin to output the MON signal, which is a standard function of CUnet. This pin retains Low-level
#MON 55 Negative [ O | while a link has been established with another CUnet devices for at least 3 consecutive cycles.
It is recommended to connect green color LED indicating a stable operation to this pin.
CU TXD 56 Positive | O Output pin to ;end CUn_et p_ackets.‘ ‘
- Connect this pin to a drive input pin such as of a driver.
- A pin to output the High-level while CUnet packets are output.
CU_TXE 37 Positive | O Connect this pin to the enable input pin of the driver.
. A pin to input CUnet packets.
CU_RXD 58 Positive | I Connect this pin to the output pin of the receiver.
vdd 1,2,4,23 -- -- | Power pin. Supply 3.3 V.
Vss 5,9,12 - -- | Power pin. Connected to 0 V.
N.C. 7.8, 13, 14,43 to 46 Do not connect to other signals; keep them open.

S?EC HNICA CO..LTD.
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CUnet Family MKY44-I1032A

B PWM and Up/Down Counter Mode Pin Assignment

~— o
< \—ové Oé
< ) SsSrs-x=o
C50000s2385385x¢
ZAZZZZOioiRRRREROO

NC. I [T Dis
#PING [ TEP [T Di4
#CYCT T 51 30 [T bi3

NC. O 52 TECHNICA 29 FT) bi2

#MCARE [T 53 28 T Dit
#LCARE [T 54 27 E3 Dio

#MON [T 55 26 T3 ChipMode(Lo)
cuU TXD T 56 25 T3 Do7
25" 10324 01 B
CU RXD [T 58 23 T3 VDD

N.C. CI 59 22 [T Do5

N.C. CI] 60 21 1 Do4

N.C. I 61 MKY44 844 20 T Do3

N.C. g 62 19 1] Do2

N.C. 63 18 .3 Do

NC. CIe . XXXXXXXX 17 (I3 piP RX

~ N IgT W0

D T
D [T
F T
D T
—
T
- I
-
—
T
T
T
T
T

5888008 7F

=83 zz>

Do0 [T} 16

>>

DEC1
#Reset
XTAL4i

Note: N. C. pinisnotconnected. Pins prefixed with “#” are negative logic (active Low).

B Electrical Ratings (Common to DIO mode, PWM and Up/Down counter mode)

(TA=25°C Vss=0V)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Storage temperature Tstg - -55 --- 125 °C
Operating temperature Topr - -40 --- 85 °C
Pin voltage (absolute maximum rating) Vi - -0.3 --- | Vpp+0.3 \Y%
Operating power supply voltage VoD - 3.0 33 3.6 \%
. Vi = Vbpp or Vss, output open
Mean operating current VDDA XTAL = 4 MHz - 10 20 mA
. . . Vbp=Vi=0V
1/O pin capacitance Ci/o Ta = 25°C --- 10 - pF
. . . . When inputting generated clock
Rise/fall time of input signal TicLk of XTAL4 pin - - 5 ns
Rise/fall time of input signal TIRF Schmitt trigger input --- --- 100 ms

—Page 16/22 —- STEP
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CUnet Family MKY44-I032A

B PWM and Up/Down Counter Mode Pin Ratings

No |1/O Name Type| [ No |I/O Name Type| [ No |I/O Name Type| [ No |I/O Name Type
1 -- VoD -- 17 | 1 DIP RX A 33 | 1 Di6 A 49 | -- N.C. --
2 | - VbbD - 18 | O Dol B 34 | 1 Di7 A 50 | O #PING B
3| - DECI1uF -- 19 |0 Do2 B 35| 1 #UPO A 51 | O #CYCT B
4 | - VoD -- 20 | O Do3 B 36 | I #DOWNO A 52 | -- N.C. --
5| - Vss -- 21 |1 O Do4 B 37 | 1 #CLRO A 5310 #MCARE B
6 1 #Reset C 22 | O Do5 B 38 | I #UP1 A 54 |1 O #LCARE B
7| - N.C. -- 23 | - VbD -- 39 | 1 #DOWN1 A 5510 #MON B
8 | - N.C. -- 24 | O Do6 B 40 | 1 #CLR1 A 56 | O CU_TXD B
9 | - Vss -- 251 0 Do7 B 41 | O PWMO B 57 | O CU_TXE B
10 | -- XTALA4i -- 26 | 1 ChipMode A 4210 PWMI1 B 58 | I CU _RXD A
11| - XTAL40 -- 27 | 1 Di0 A 43 | -- N.C. -- 59 | - N.C. --
12 | -- Vss -- 28 | 1 Dil A 44 | -- N.C. -- 60 | -- N.C. --
13 | - N.C. -- 29 | 1 Di2 A 45 | - N.C. -- 61 | -- N.C. --
14 | - N.C. -- 30 | I Di3 A 46 | -- N.C. -- 62 | -- N.C. --
150 DIP_ON B 31 | 1 Di4 A 47 |1 O DONA B 63 | -- N.C. --
16 | O Do0 B 32 |1 Di5 A 48 | - N.C. -- 64 | -- N.C. --
Type-A Pull-up register Schmitt input
Vt+ max = 0.8 x Vbp
Vt- min = 0.2 x Vop
AVt min = 0.6 V
Rpu (Pull-up register) Typ: 100 KQ (30 KQ to 300 KQ: Vop = 3.3 V, VI = Vss)
— Type-B Push-pull output ~
—
— ] VoH min = 2.4V (Vop = 3.3V, lon =-2 mA)
VoL max =0.4V (Voo = 3.3V, loL =2 mA)
+2 mA
Internal reset signal lon max = -2 mA
9 loL max = 2 mA
The Type B output pin is in a high impedance state during hardware reset.
For user application devices for which this state is inappropriate, connect to the pin either pull-down
resistance or pull-up resistance that can ensure initial levels suitable for the user application.
N J
1 Type-C Pull-up register. Schmitt input N
Open drain output
Rpu
Vt+ max = 0.8 x Vbp
é O Vit- min = 0.2 x Vbp
AVt min = 0.6 V
t 2mA VoL max = 0.4V (Voo = 3.0V, loL =2 mA)
Internal rgset loL max = 2 mA
trigger
777 Rpu (Pull-up register) Typ: 100 KQ (30 KQ to 300 KQ: Vop = 3.3 V, VI = Vss)
Vss
- J
---Page 17/22 ---
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CUnet Family MKY44-I1032A

H Monitor functions of CUnet (Common to DIO mode, PWM and Up/Down counter mode)

MKY44-1032A’s pins #MON, #LCARE, #MCARE, and DONA output according to CUnet standard function. In the PWM and
up/down counter mode, the CUnet standard functions of the pins #CYCT and #PING are also available. The following shows the
functions of these pins.

Pin Function

This pin normally maintains High-level. It transitions to Low-level when the PING instruction is received from another CUnet
#PING station, and later it transitions to High-level when a packet with no PING instruction to MKY44-1032A is not placed is received
from another CUnet station.

#CYCT This pin normally maintains High-level and outputs Low pulse for “2 x Tbps” time at the lead timing of the CUnet cycle.

This pin outputs the MON signal, which is a standard function of CUnet. This pin retains Low-level while a link has been

#MON established with another CUnet device for at least 3 consecutive cycles.

This pin outputs the LCARE signal, which is a standard function of CUnet. This pin outputs the Low-level for 50 ms when the
#LCARE LCARE signal is generated and upon return from hardware reset. As a unique function of the MKY44-1032A, the Low-level
output of this pin is also used to display hardware errors including setting errors.

This pin outputs the MCARE signal, which is a standard function of CUnet. This pin outputs the Low-level for 50 ms when the
#MCARE MCARE signal is generated and upon return from hardware reset. As a unique function of the MKY44-1032A, the Low-level
output of this pin is also used to display hardware errors including setting errors.

This pin outputs the Low-level when it can confirm the presence of another party issuing operation commands to the MKY44-

DONA 1032A. When it cannot confirm the presence of another party, it outputs the High-level.

H Connection of LEDs and Display Status (Common to DIO mode, PWM and Up/Down counter mode)

LED connection is recommended for the #MON, #LCARE, #MCARE, DONA pins of MKY44-1032A. It is recommended to
connect green color LED part indicating a stable operation to #MON pin and DONA pin. To #LCARE pin, it is recommended to
connect orange color LED part indicating a gentle warning. To #MCARE pin, it is recommended to connect red color LED part
indicating a definite warning. These pins have +2mA current drive capability. Connect them in such a way that the LEDs will light
up at Low-level.

The LEDs display the status of MKY44-1032A. The state in which MON and DONA are lit is when normal operation is possible.
Note: The following table does not cover the pin name “#” that shows negative logic, since it is based on signal names.

DONA MON | LCARE | MCARE State

Indicates the state of power off, the state when the #Reset pin is active, or the state when no
CUnet devices is linked after returning from hardware reset.

Although a link is successfully established with at least one CUnet device, the station address
device (the other party that writes the Do data to the MK'Y44-1032A) set by DOSA is missing.

o [ ] - - The connection of the CUnet network is normal.

- - - [ ] The setting values of SA and DOSA of DIP-SW are inappropriate.

When it becomes clear that at least one CUnet link is not established, the LED flashes for
approximately 50 ms.

When it becomes clear that at least one CUnet link has not been established during the last 3
consecutive scans, the LED flashes for approximately 50 ms.

When it becomes clear that at least one CUnet link has been disconnected during the last 3
- - ] O consecutive scans, and when hardware reset is executed, the LED flashes for approximately 50
ms.

The following internal hardware of MKY44-1032A is abnormal.
Blink alternately every second = DIP-SW read hardware including ST44SW
Blink alternately every two seconds = MKY44-1032A internal hardware

Please perform maintenance such as replacement.

A A

@: Continuous lighting  [: Flash lighting for about 50 ms ~ A: Alternating lit and unlit every few seconds

Unique to MKY44-1032A display, the status in which only MCARE stays lit means that the settings of SA and DOSA of DIP-SW are
inappropriately identical or overlapping values. If LCARE and MCARE keep blinking every few seconds, it means a failure caused
by a crash in MKY44-1032A.

The other signal transitions of MON, LCARE, and MCARE are standard CUnet operation. For more information about these signals,
refer to the section “Quality Control and Indication of Network” and others in the User’s Manual of the CUnet-dedicated LSI that is
installed in the device to refer to the MKY44-1032A data.
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CUnet Family MKY44-I032A

H Support for the CUnet Mail Function (Common to DIO mode, PWM and Up/Down counter mode)
The MKY44-1032A can execute “product inquiry” and “setting change” using the CUnet mail function.

@ Product Inquiry Using the Mail

Upon receiving a message in product inquiry format using the “CUnet ?” character string, the MKY44-1032A replies to the sender
using the basic format of the MKY44-I032A. You can make a product inquiry from any node of the CUnet.

@ Product Inquiry Format

Address 0x00 0x01 0x02 0x03 0x04 0x05 0x06 0x07
Ascii ‘ C ‘ U ‘ n ‘ e ‘ t ‘ [sp] ‘ ? ‘ [¥r] ‘
Hex 0x43 0x55 0x6E 0x65 0x74 0x20 0x3F 0x0D

¢ Basic Format of the MKY44-1032A

Address 0x00 0x01 0x02 0x03 0x04 0x05 0x06 0x07
Ascii ‘ 1 ‘ o ‘ 3 ‘ 2 ‘ A ‘ [sp] ‘ *VN ‘ *Vn ‘ =
Hex 0x49 0x4F 0x33 0x32 0x41 0x20 * *
Address 0x08 0x09 0x0A 0x0B 0x0C 0x0D 0x0E 0xOF
Ascii M * * * * * * *
Hex - 0x4D 0x00 ‘ SA ‘ DOSA ‘ Status ‘ FD ‘ FI

& Description of the Basic Format

Symbol Name Description Valid range
Version Shows the version number of the MKY44-I032A in two ASCII characters. 01 to 99
*VN  *Vn Number The version numbers start from “01.” *VN represents the tens place and (in ASCII)
*Vn represents the ones place.
SA DIP-SWO0 The data of DIP-SWO is shown in one hexadecimal byte. 0x00 to OxFF
DOSA DIP-SW1 The data of DIP-SW1 is shown in one hexadecimal byte. 0x00 to OxFF
bit7 “17
bit6 to 3 “0”
DIO mode bit2 IOSWAP pin: High level =“1” 0x80 to 0x87
Status Status bitl 1081 pin: High level =“1”
bit0 10S0 pin: High level = “1”
PWM and Up/
Down counter Shows “0” in bits 7 to 0. 0x00
mode
Filter .. . . . S 0x01/0x02/0x04
FD Degree Shows the digital filter degree that influences the input signal of pin Di. 0x08/0x0A
Filter The sz'njnple 1nteryal of the dlgltgl filter that mﬂuenceg the input signal of ' 0x0001 to 0x2710
FI pin Di is shown in two hexadecimal bytes (100 ps/unit) where byte 0xOE is
Interval the LSB (1 to 10,000)

The status of pins IOSWAP, IOS1, and IOS0, shown in “Status,” is the value loaded when the MKY44-I032A returns from a
hardware reset.
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CUnet Family MKY44-I1032A

@ Setting Change Using the Mail Function

The MKY44-1032A can change settings using the CUnet mail function. The settings that can be changed are FD (Filter Degree) and

FI (Filter Interval) in the basic format.

The mail format used in changing settings is different from the basic format of Byte 0x08 .
the MKY44-1032A by one letter. The difference is “W” in byte 0x08 instead Ascii | Hex Definition
of “M.” Therefore, it is recommended to change the settings by the following
operation procedure. M | 0x4D Master Code
w 0x57 Write
1. First, execute “product inquiry” and copy the content sent from the A 0x41 ACK (ACKnowledgement)
MKY44-1032A to the mail send buffer. Then, change “M” to “W” in N Ox4E_|NAK (Negative AcKnowledgemend)
byte 0x08.
R 0x52 Read

2. Among FD and FI in the mail send buffer, rewrite the items to change.

3. Send a message to the MKY44-1032A.

4-1. When the settings are successfully changed using the mail function, the MKY44-1032A sends a message in ACK format in
which byte 0x08 of the basic format is “A.” The changed values are stored in FD and FI in the ACK format.
If the setting change by mail is successfully completed, the MKY44-1032A will store the value in the flash ROM in the
MKY44-1032A and reboot itself. Thus, the MKY44-1032A will start operation using the changed values. Similarly, if the
power of the MK'Y44-1032A is turned OFF or a hardware reset is executed, the MKY44-I032A will start operation according

to the values stored in the flash ROM.

4-2. If the MKY44-I032A could not change the setting successfully using the mail function, it will return a NAK code message in
which byte 0x08 of the basic format is “N.” In this case, the reason for the NAK will be shown in byte 0x09.

Setting change of MKY44-I032A using the mail
function is accepted only when the message is
sent from the node set to DOSA. If the setting
change message is received from a node which
is not set to DOSA, it will return the NAK code
message and the setting will not be changed.
Also, if the message does not match with the
format or the value to change is not in the valid
range, the MK'Y44-1032A will return NAK code
message and will not change the setting.

Byte 0x09 Definition
0x02 Cannot accept Write command from a node which does not match
DOSA.
0x03 The received byte 0x09 (MC: Message Code) is not “0x00.”
0x04 The specified FD (Filter Degree) is out of the valid range.
0x05 The specified FI (Filter Interval) is out of the valid range.
0xEO The first 8 bytes are irregular.
0xE1 The format is irregular.
0xE2 The mail data size is irregular.

If a message in which byte 0x08 of the basic format is “R” is sent to the MKY44-I032A, you can receive ACK format where byte
0x08 is “A.” This will enable reconfirmation of the changed settings.
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CUnet Family MKY44-I032A

B Package Dimensions (Common to DIO mode, PWM and Up/Down counter mode)
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CUnet Family MKY44-I1032A

Revision History

Version Date Page Contents
1.2E OCT 2013 Issued the first edition
1.3E SEP 2015 P5 Corrected errors in bit58 to bit61 of the occupied memory block data configuration
1.4E NOV 2015 P5 Corrected errors in explanations of the occupied memory block data configuration

P7 Corrected the 1/0 type of #Reset pin

1.5E JUL 2018 P9 Corrected the ratings values of Type-A and Type-C
P15 Corrected the 1/0 type of #Reset pin
P17 | Corrected the ratings values of Type-A and Type-C

Changed the word "Sampling frequency" to "Filtration degree", and added the
1.6E OCT 2019 P1 default value
Added the default value to "Sampling interval"

Added the detailed explanation on the values which are set to Counter-0

1.7E AUG 2020 | P12 | 4 Counter-1

1.8E OCT 2020 Ff’172 Added the functional description for XTAL4i and XTAL40
1.9E JAN 2024 P22 Change of address

Document No.: DS_MKY44I032A_V1.9E
Issued: January, 2024

Related Manuals: CUnet Introduction Guide STD_CUSTU_Vx.xE
CUnet Technical Guide STD_CUTGN_Vx.xE
CUnet IC MKY43 User's Manual STD_CU43_Vx.xE
CUnet 1/0-IC  MKY46 User's Manual STD_CU46_Vx.xE
CUnet HUB-IC MKY02 User's Manual STD_CUHO02_Vx.xE

StepTechnica Co., Ltd. 1-1-15, TTateno, Higashiyamato-shi, Tokyo 207-0021 TEL: +81-42-569-8577 https:/| www.steptechnica.com/en/

Note

1. The information in this data sheet 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 data sheet, such as explanations and circuit examples, are references for this product. When actually using this
product, always fully evaluate the entire system according to the design purpose based on considerations of peripheral circuits and the PC board
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 data
sheet, 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 data sheet, we do not guarantee the right to use any property rights, intellectual

property rights, and any other rights of a third party.

. 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 data sheet may be copied or reproduced in any form or by any means without prior written permission from StepTechnica Co., Ltd..

[

(C) 2020 STEP TECHNICACO,, LTD.
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