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Overview

The MWSC-101 is Mationware's main LSl that controls multiple daves with the PPMC-112 and PIOC-101 from a centra
location. The MWSC-101 can connect up to 16 daves together, such as the PPMC and PIOC, and dlows high-speed
communication at amaximum speed of 125 kbpS. It has an 8 bit businterface dlowing easy connection to the host system.

1. MWSC-101 commands
1-1. Command structure

Commands are broadly divided into system commands, which are given to the MWSC-101, and dave commands which
aregivento individud daves.

A command code consgs of 1 byte. To issue a command, write the command code in the command regigter, then write
the datathat is unique to the command into the dataregister.

Table 2. Command structure

Bit
7]6[5] 4 3-0 Commend
x| x|1] 1 Commandcode | System commands
x| x| 0] O Save sart commands
x| x|[0] 1 Saveaddress Save output commands
x| x|1] 0 Saveinput commands
Other Resarve

1-2. Command codes for system commands

Sysem commands are control commands given to the MWSC-101. There are 11 commands in al, incuding
initiaization, polling control, and diagnodtic.

1-3. Command codes for dave commands

In adave command, a 1 byte command containing a device address is written into the command regider. Thefirg data
of returned in response to the dave command also becomes the address of the controlled device. Because the MWSC-
101 smultaneoudy controls multiple devices, the commands and responses do not necessarily occur in pairs, and the
commands and results are recognized by their device addresses.
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2. Process

The MWSC-101 executes the commands given by the host one after another. The commands are temporarily written into
the MWSC's interna buffer and, for commands given to daves, are executed after the communication channe is opened.
Up to two commands are written into the buffer at atime. When the first byte of the third command enters the buffer, the
datusregister's IBF (Input Buffer Full) flag isset to "1, and no more bytes can be written into the buffer.

In mogt cases, the MWSC reports the resullts of host commiand executions to the host. When the MWSC reports to the hog,
an interrupt signd is issued. Because the MWSC's internd buffer has limited capacity, the host cannot ignore this interrupt
signd and continue giving commeands one after another. When the internd buffer is full, the MWSC hdlts operation and
waits for the hogt to read the output before adding the next command to the buffer. The MWSC does not accept host
commands during this process.

When the MWSC reports the results of dave command executions to the hog, it sends the dave's device number at the
beginning of the data. A mode can be st for the norma completion of dave commands o that the interrupt Sgnd is not
issued.

3. System commands

There are nine different types of syslem commeands as listed below. System command codes are written in the command
register when the IBF flag shows "0". If the code contains data, the data are written into the data regiter after the command
codeevery timethe IBF flag reads"0".

Systern command codes

xx110000 Initidization Polling Command
xx110001 Palling Start Command
xx110010 Palling Stop Command
xx110011 Emergency Stop Command
xx110100 Busy List Commeand
xx110101 Direct Command

xx110110 Interlock Configuration Command
xx110111 Error Counter Read Command
xx111000 Polling Prohibit Command
xx111001 Polling Resume Commeand
xx111111 Status Check Commeand
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3-1. Initialization Polling Command

Overview
The Initidization Polling Command checks dl devices connected to the serid line and createsinternd tables, sending
an interrupt Sgnd to the host and reporting the connection status. When no devices are connected, this command is
repeated three times, and it may take some time (gpprox. 300 millissconds to 3.5 seconds) before the host recaives the
interrupt Sgnal.

Make sureto issue this command first before issuing any other commands.

Code

Command code $30

Command code only, contains no data

7 6 5 4 3 2 1 0

X X 1 1 0 0 0 0 Command register
Returned value

The returned vaue consigs of 16 bytes. The PPMC/SY NC version of each device address and whether or not devices
are connected are returned from channel 0. The SY Shitisset to 1" in the satusregigter, an interrupt signa issent, and
thereturned value isread from the dataregidter.

Table3.
Returned vdue Meaning

PPMC-112
SYNC-101
PIOC-101

$00 Slave device not connected.

$HF Poor communication due to problems such as overlapping
addresses (see note) and incorrect baud rate settings.

(Note: When two daves return the same data at the same time, the MWSC-101 may recognize them asasingle
dave

7 6 5 4 3 2 1 0
Channel 0 Data register

Channel 1

Channel 2

Channel 3

Channel 12

Channel 13

Channel 14

Channel 15
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3-2. Polling Start Command

Overview
This command initiates polling. The dave (such as a PPMC-112) does not voluntarily report the completion of
operaion of devices such as motors. The completion is recognized for the first time only when the MWSC-101 goes
out and checks the gtatus of the dave (cdled "polling”). Based on the table created by the Initidization Polling
Command, the MWSC-101 continuoudy conducts polling, checking the status of each operating dave.

When palling is initiated and the devices for which operation commands are completed, or the device that is released
from an interlock is detected, an interrupt Sgndl is issued to the hodt, and the channe number and the completion
report data are written into the dataregiger.

Code
Commeand code $31
Command code only, contains no data
7 6 5 4 3 2 1 0
X X 1 1 0 0 0 1 | Command register
Returned value

Thereisno returned vaue for thiscommand.

3-3. Palling Stop Command

Overview
Thiscommeand hdtspalling.

Code
Command code $32
Command code only, contains no data
7 6 5 4 3 2 1 0
X X 1 1 0 0

Returned value

Thereisno returned value for thiscommand.
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3-4. Polling Prohibit Command

Overview
This command prohibits polling of specified daves. When an interlock is executed by the hardware to smultaneoudy
run multiple daves that cannot be controlled by a regular interlock configuration commeand, this command is used SO
that polling of theinterlocked davesisnot executed.

Code
Command code $38. This command, followed by a 2-byte bit map, specifies the dave device for which polling will be
prohibited. Set the channel to " 1" for the device for which you would like polling to be prohibited.

X X 1 1 1 0 0 0 | Command register

c7| ce|lcs| calca| c2]| ci| co |Lower8channels

cis|cia|ciz|cie|cu|cio| co | cs8 |Upper8channels

Returned value
There is no returned vaue for this command. If initidization polling is not complete, an error is returned to indicate
that initidization polling has not been completed.

Evenif initidization polling sets daves that are not connected, an error will not be returned to indicate that the deviceis
not connected.

3-5. Polling Resume Command

Overview
Thiscommand alows polling that has been temporarily prohibited by the above mentioned Polling Prohibit
Commeand to resume.

Code
Command code $39. The command, followed by a 2-byte bit map, sets the dave device for which pallingisto resume
to"1".

X X 1 1 1 0 O | 1 | Command register

C7 |ce | cs5 |ca |c3 |c2 Cl | CO | Lower 8channels

Ci5| C14) C13|C12 |C11 |C10 | C9 | C8 Upper 8 channels

Returned value
There is no returned vaue for this command. When initidization polling is not complete, an error is returned to
indicate that the initidization polling has not been completed. Even if the specified device is not detected by
initialization polling, an error isnat returned to indicate that the deviceis not connected.



MWSC-101

3-6. Emergency Stop Command

Overview
This command checks the dave's operation status, sends the Emergency Stop Command
(PPMC-112 's command) to the running device, and reports the results viareturned value.

Code
Commeand code $33
Command code only, contains no data
7 6 5 4 3 2 1 0
X X 1 1 0 0 1 1 | Command register
Returned value

The SY Shit of the status regidter is st to 1" sending an interrupt Signd, and the returned vadue is read from the data
register.

"1" Unableto stop.
"0 Stopped.

7 6 5 4 3 2 1 0
c7r|ce| cs|lca|lc3]cz2]| cr| co|Lower 8 channels

cis|cia|ciz|ciz|cu|ciwo| co | cs |Upper 8 channels

3-7. Busy List Command

Overview
Thiscommand crestes alist of devicesin operation.

Code

Command code $34

Command cnde onlv. contains no data

7 6 5 4 3 2 1 0

X X 1 1 0 1 0 0 | Command register
Returned value

The returned value is a 2-byte lig of daves in operation. The SY S bit in the satus register is st to 1", sending an
interrupt Sgndl, and the returned valueis reed from the deta regiger.

"1" In operation.
"0 Stopped or no dave detected.

7 6 5 4 3 2 1 0
c7r|ce | cs|lca|lc3]cz2]| cr| co|Lower 8 channels

cis|cia|ciz|ciz|cu|ciwo| co | cs |Upper 8 channels
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3-8. Direct Commands

Overview
Thiscommand isused to initiate direct communication with aspecified dave. Theinput into the MWSC-101 issent to
the dave asis. The recelved data from the dave isaso sent asis, and an interrupt Sgnd isissued every 1 byte. This

command can be used only when palling is halted and no other daves are executing commands, If this command is
used during polling, the error code $86 is returned.

When the dave is a PPMC-112, this command can be used as the "Initidization Commeand for the free-curve
acod eration/decd eration method" and asthe " Accd eration/Decd eration Table Read Command'”.

When continuing to initiate additional communications with the same device, begin by writing a direct command.
When other commeands are initiated without waiting for reception of the returned data, the remainder of the returned
datato be received will be discarded.

Code
Command code $35
7 6 5 4 3 2 1 0
X | X 1 11 0| 1]| 0] 1 |CommandRegiser
O] 0] 0|1 Saveaddress DataRegigter
Commeand and Data.of daves The calculation range of SUM
suchasPPMC-112
SUM
Calculation method for SUM

Reciprocd of the sum of dl data (including dave addressitems) written in the dataregister.

Returned value
The returned vaue varies depending upon the commeand. In the PPMC-112's "Read Acceleration/Decelerdtion Table
Command", closeto 400 bytes of datamay be sent from the PPMC-112.

Aninterrupt signd isissued by the MWSC-101 when the SY S, ERR, COMS, INTD, or INTR bitsareset t0 "0" inthe
datusregister. Then, the returned value isread from the dataregidter.

Because every timethe PPMC-112 returns 1 byte of data (every 88 microseconds), the MWSC-101 issues an interrupt
sgnd, the host must reed the data. When the host does not reed the datain time, the datawill be overwritten. In such
cass, the ERR flag is s, an interrupt signdl is sent, and the error code $8A is returned. When using this commeand,

first determine carefully whether or not the host can process an interrupt Signal every 83 micraseconds



3-9. Interlock Configuration Commands

Overview

MWSC-101

Occasondly, when operation has reeched a certain point, the next motor needs to be initigted. This is often
accomplished by measuring the approximeate amount of time dapsed. Interlock configuration commands dlow the
next motor to be initiated when operation has reached a specified point. This command enables synchronized
movement of the motors based on set positions without any help from the hogt. This commeand cannat be issued

during polling.

a. Hardware|nterlock:

The PPMC-112 issues a pulse to the position set by the "Interlock Release Position Setting Command”, and sends an
INTLK sgnd. The lower (next) PPMC-112, connected dectricdly by a cable, receives thissgna asa RUN sgnd

and initiates the previoudy received operation command.

ThisInterlock, which usesthe INTLK-RUN signa and acable, iscdled ahardware interlock.

b. Software I nterlock:

The above mentioned hardware interlock requires an dectrica connection using a cable to transmit the INTLK-
RUN signd, but this does not necessarily mean that PPMC-112singaled right next to one another areinterlocked.
A software interlock solves this problem. When the contralling PPMC-112 reaches the specified point, the PPMC-

112 reportsits satusto the MWSC-101, which isexecuting polling, insteed of issuing INTLK sgnd.

In accordance with the Interlock configuration command, the MWSC-101 sends the operation command to the
controlled PPMC-112. This interlock, however, sends out the operation command via the MWSC-101, and thus
takes longer, and may not reach the controlled PPMC-112 in time before the motor of the controlling PPMC-112

has advanced.

Code
Command code $36

7 6 5 4 3 2 1 O

X X 1 1 0 1 1 0

Datalength (data length exduding thisbyte)

HL| O 0 0 Controlled dave
address

0 0 0 0 Controlled dave
address

HL| O 0 0 Controlled dave

address
0 0 0 0 Controlled dave
address

Returned value
Thereisno returned vaue for thiscommand.

Command Register
DataRegigter (Datalength=21032)
HL =0 Softwareinterlock

HL =1 Hardwareinterlock
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3-10. Error Counter Read Command

Overview

This command checks the performance of communication with the daves. This command can only be issued when no
polling of davesisbeing executed.

Code
Command code $37
7 6 5 4 3 2 1 0
X X 1 1 0 1 1 1 | Command register
0 0 0 0 Slave address Data register
Returned value

The returned value congds of the number of frames sent (3 bytes), the number of communication errors that have
occurred (2 bytes), and the error counter value within the dave (2 bytes). The SY Shitisset to "1 in the Satus register
and aninterrupt Sgndl isissued, after which thereturned value isreed from the dataregider.

Every timethiscommand isissued, the counter of the channd that the command isissued toisresetto "0".

7 6 5 4 3 2 1 0

The number of frames sent (lower byte)

The number of frames sent (middle byte)

The number of frames sent (upper byte)

The number of communication errors (lower byte)

The number of communication errors (upper byte)

Slave’s error counter value(lower byte)

Slave's error counter value (upper byte)
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3-11. Status Check Command

Overview
This command checks the satus of davedevices.
Code
Command code $3F
7 6 5 4 3 2 1 0
X X 1 1 1 1 1 1 | Command register
0 0 0 0 Slave address Data register
Returned value

Thereturned value conagts of 1 byte and represents the device address and the device gatus. The value givesthe datus
of the goecified dave address only. The SY'S hit is st in the dtatus regigter, an interrupt Sgnd is issued, and the
returned valueisread from the detaregiter.

7 6 5 4 3 2 1 0
0 Slave address Data register

RUN| SPD | LKD | HLK| POL| x |SYN| AD

RUN: Mator isin operation.

SPD: Run command isreserved by interlock.

LKD: Controlled daveislocked by interlock (set by the Interlock Release Pogition
Setting Commeand).

HLK: Hardwareinterlock (st by the Interlock Configuration Command).

POL.: Palling isprohibited (set by the Palling Prohibit Command).

SYN: SYNC-101 is connected.

AD: Normd connection datus.

3-12. Verson Read Command

Overview
This command reads the version of the MWSC-101.
Code
Command code $3E
7 6 5 4 3 2 1 0
X X 1 1 1 1 1 0 |Command register
Returned value

A 1- byte value representing the verson of the MWSC-101 isreturned. The SY Shitisset to "1" in the Satus regidter,
aninterrupt sgna issent, and the returned value is reed from the detaregigter.

7 6 5 4 3 2 1 0

\fersion
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4. Slave commands

Save commands control the dave controller. A dave command consists of a command code and data, and the command
code controls the command given to the dave device viacommunicetion channds.  There are three different types of dave
commands. stat commands, output commands, and input commands. The input/output commands include regular
input/output commands as well as the dave direct communication Sart command. The dave Direct Communication Start
Command isindirectly processed by the systern commands, and is explained in the system commiand section.

4-1. Save dart commands

Overview

Save dart commands are used to send commands to begin operaiion of a PPMC-112. In addition to the dart
commands, the PPMC-112's operation commands aso include stop commands and change speed commands.
Because the MWSC-101 cannot digtinguish between these commeands, they are differentiated and given by the hod.
Save start commands are used for the following PPM C-112 operation commands.

* Accd eration/Decd eration Operation Commeand

* Congtant Speed Operation Command

* Continuous Congtant Speed Operation Command

* Continuous High Speed Operation Commeand

* Congtant Spead Origin Search Operation Commeand

For daves that are connected to the SYNC-101, operation commands, except for the Single Step Command, are
executed as dave gart commands.

When a dave is darted by a dave gart command, the polling process is initisted automaticall the MWSC-101's
Palling Start Command. Operation commeands can be executed as dave output commands, but in this case, the palling
process will not be initiated and end of run will not be reported. The Single Step Commeand, Emergency Stop
Command, Decdeating Stop Command, as wel as the Indantaneous Speed Change Commend and
Accderation/Decd eration Speed Change Command should be processed as dave output commands.

Save gart commands assign the total number of bytes occupied by the command and the data as a data length at the
beginning of the command, and this command has the same gructure as the pardld mode command given to the
PPMC-112. The datalength and the PPM C-112 commeand, aswell asitsdata, must dl bewritten into the detaregister.
Code
Commeand code $0x (x isthe dave address)

7 6 5 4 3 2 1 0

0 0 0 0 Slave address Command register
™

Data length (this byte is not included)

Data register
Commands and data of slaves such as the

PPMC-112.
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Returned value

Thisvaueis returned in regponse to the command. The MWSC-101 does not recognize PPMC-112's commands or
any datatha are attached to the command. Communication must be executed firgt to determine whether or not thisisa
code, gatus, or range acceptable to the PPMC-112. Please see the PPMC-112 manud for details. The error codes are
listed toward the back of the manud. The"no error” codeis"$00".

The returned vaue for dave start commands conggs of 2 bytes. The firg byte is the device address, and the second
byte represents acknowledgement or an error number. When the returned value is read from the data regigter, the OBF
isstto"1", and aninterrupt signd is sent to the host. Once dl dataiis reed from the dataregister, the interrupt Sgnd is

cancded.

When the returned vaue is reedy to be read from the data register, the OBF flagisset to 1", and an interrupt sgndl is
issued to the hogt CPU. Thisinterrupt signd is released when the returned value is reed from the data regidter. Please

refer to section 7-3.5.
7 6 5 4 3 2 1 0
0 0 Slave address
Returned value

If the MWSC-101 isin the process of palling, initiated by the Polling Start Commeand, when the operation initiated by
the dave start command is complete, the INTR interrupt is sent in accordance with the COM S bit, and the completion
dausis read from the dataregister. A 2 byte vaue conssting of adave address and the completion stetusis returned.

Pleaserefer to section 7-3.7.

4 3 2 1 0

0 Slave address

ALM| FL | BL

FHL | BHL | ORG | CMD | NML

ALM:

.
BL:
FHL.:
BHL:
ORG:

CMD:
NML:

Stop by detection of darm Sgna

Stop by detection of CW direction Limit sgnd

Stop by detection of CCW direction Limit sgnd

Decd erating Sop by detection of CW direction High Speed Limit signd
Decd erating stop by detection of CCW direction High Speed Limit signd
Stop by detection of ORG sgnd

Stop by detection of Stop Commeand

Stop by detection of norma operation
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4-2. Save output commands

Overview
Save output commands are commands that st data, and are used for the following operation commeands given to the
PPMC-112.
* Single Step Command
* Change Speed Command
* Stop Command
* Auxiliary Output Command
* Current Pogition Setting Command
* High Speed Limit Effective Speed Setting
* |nitidization Command

Following the MWSC-101's commiand and data length, the PPMC-112's pardle mode command and accompanying
dataaregiven. The datalength, the PPM C-112 command, and the datathemsdalves are d| written into the data register.
These commands may not be executed under certain dave conditions. Whether or not the command can be executed
cannot be determined by the MWSC-101, (Change soeed commands can be issued even when the dave is nat in
operation). Better throughput for the entire system may be obtainable if the Saius of the daveischecked firgt usng the
Status Check Commeand from the hogt, to determine whether or not the command can be executed.

However, when the Emergency Stop Commiand is issued, for example, if the dave has dready completed the
operation, an error might occur, depending upon the timing. Thisis not something that can be avoided.

Code
Commeand code $1x (x isthe dave address)
7 6 5 4 3 2 1 0
0 0 0 l Slave address Command reglster
Data lenath (this bvte is not included)
Data register
Commands and data of a slaves such as the
PPMC-112
-
Returned value

Thisisthe vaue returned in response to the command. The MWSC-101 does not recognize a PPM C-112's commands
or any datathat are attached to the command. Communication must first be initiated to determine whether or not thisis
acode, condition, or range thet is acceptable to the PPM C-112. Please see the PPMC-112 manud for details. The error
codes arelisted toward the back of the manud. The"'no error" codeis $00.

When the returned vaue is reedy to be read from the data regigter, the OBF flagisset to 1", and aninterrupt sgnd is
issued to the hogt CPU. Thisinterrupt Signd is released when the returned value is reed from the data register. Pleese
refer to section 7-3.5.

7 6 5 4 3 2 1 0
0 0 0 0 Slave address Data register

Returned value Data register
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4-3. Save input commands

Overview

The dave input commands read data, and are used for the following PPMC-112 commeands for which the data length
to be sent isexpressed using 1 byte.

* Auxiliary Command
* Current Pogtion Read Command

These commands are made up only of command words and no dataiis atached. The number of bytesto be received as
a reault of the command is given as the received data length before the command. This command has the same
sructure as the pardld mode command given to the PPMC-112. The received data length and the PPMC-112
command ared| written into the dataregider.

Code
Commeand code $2x ( x isthe dave address)
7 6 5 4 3 2 1 0
0OJ0]11|0O0 Saveaddress Command Register
Datalenath to berecaived Data register
PPMC commeand Data register
Returned value

The vaue returned in response to dave input commands consigts of the device address and the number of bytes
specified by the command issued. The INTD hit in the Status regigter is set to "1", an interrupt Sgnd is sent, and the
returned vaueisread from the dataregister.

7 6 5 4 3 2 1 O
0 | 0 | 0 | 0 | Save address Command register

Data register
Data d
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5-1. Signal table
Thistableindicates the MWSC-101's input/output Sgnals. Items marked with an agterisk (*) indicate negetive logic.
Table4.
Fin Number
oFF | SOIP Sgna Name 110 Function

1 7 DS*/SWR* I Data Strobe/\Write Stirobe

2 8 RW*/SRD* [ Reed Write/Read Strobe

3 9 Cs I Chip sect input

4 10 A0 I Address 0 input

5 u NC [

6 12 RXD I Searid communication receiveinput sgnd

7 13 NC [

8 14 TXD 0] Searid communication send output sgnd

9 15 DO I/0 Host I/F Databushit O

10 16 D1 11O Host I/F databus bit 1

u 17 D2 11O Host I/F databus bit 2

12 18 D3 IO Host I/F databusbit 3

13 19 D4 11O Host I/F databusbit 4

14 20 D5 IO Host I/F databus bit 5

15 21 D6 IO Host I/F databus bit 6

16 2 D7 11O Host I/F databus bit 7

17 23 NC [

18 24 NC [

19 25 NC [

20 26 NC [

21 27 NC [

2 28 NC [

23 29 NC [

24 30 NC [

25 31 NC [

26 32 GND [ Power GND

27 33 X1 I Crystd Input or External Clock
Input 1(16MH2))

28 A X2 I Crystd Input or Externa Clock
Input 2(16MHz)

29 35 EA I Connectto +5V

30 36 NC [

31 37 NC [

32 33 NC [

3 39 NC [
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A 40 NC I

35 1 NC I

36 12 NC I

37 43 NC I

33 4 CLK 0] System Clock (4MHz) output

39 45 NC O ATTENTION!! Do not connect to anything
40 46 NC 0 ATTENTION!! Do not connect to anything
1 47 RESET* I Rest input

12 48 MODO I Searid communication baud rate control bit O
43 49 MOD1 I Serid communication baud rate control bit 1
4 50 NC I

45 51 BUSC I Host busI/F sdection

46 52 MQOD2 I

a7 53 MOD3 I

48 54 NC I

49 55 INT* 0] Interrupt output

50 56 NC I

51 57 NC I

52 58 NC I

53 59 NC I

54 60 NC I

55 61 NC I

56 62 VS I Power detection input

57 63 NC I

58 &4 Vce I Power 5V

59 1 NC I

60 2 GND I Power GND

61 3 HSP* I High speed protocol

62 4 NC I

63 5 NC I

64 6 NC I

Do not connect NC output to anything.
Connect NC input to VCC, GND.
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5-2. MWSC-101 Terminal Assgnment Diagram
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5-3. Hogt interface bussgnals

The hogt interface bus sgnds are sgnalsthat connect the MWSC-101 to the bus of the host processor. They areeither
sgndsfor ng the registers of the MWSC-101 or areinterrupt Sgnds.

5-3-1. CS* (Chip sdlect)

The chip sdlect sgnd for the MWSC-101 connects signd decoding with the upper bits of an address signd. The
MWSC-101 is accessblewhen this CSislow.

5-3-2. AO (Regigter sdlect)

Thisisthe sgnd to switch each register when the host processor reads or writes into the register of the MWSC-101,
and normally connectsthe LSB of an addresssignd.

5-3-3. D7 - DO (Databus)

Thesearereciprocd 8-bit busesfor data exchange between the host processor and the MWSC-101.

5-3-4. BUSC (Slave Bus Interface Sdlect)

Thissigna sdects the mode of the interface between the host processor and the MWSC-101. Thissignd dlows easy
connection to ether of the RIW type CPUs or the RD, WR separae type CPUS.

Table5. BUSC Signd

BUSC Sgnd Haost processor busI/F Control sgnal used
H R/W type Datagrobe signd Reed\Write Sgnd
(DS Signd) (R\W Signd)
L RD, WR separate type Write strobe signdl Reed strobesignd
(WRSsignd) (RDSsgnd)

5-3-5. DSYWRS (Data Strobe/Write Strobe)

Thissgnd is used as the Data Strobe signd for the RAW type CPU when the BUSC sgnd is high, and as the Write
strobe signd for the RD, WR separate type CPU when the BUSC signd islow. Please refer to Table 5.

5-3-6. R'W, RDS (Read/Write, Read Strobe)

Thissgnd is used as the Read/Write sgnd for the R\W type CPU when the BUSC sgnd is high, and as the Reed
strobe signd for the RD, WR separate type CPU when the BUSC signd islow. Please refer to Table 5.
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5-3-7. INT* (Interrupt Sgnd)

The Interrupt signd for the host processor is ddlivered in the following cases:

1) Reception of the datareturned from the dave in response to the dave commeand is completed. (INTD)

2) The PPMC's operation command iscompleted, or theinterlock isrdeased. (INTR)

3) Anerror occurs during communication with thedave. (COMS)

4) The vauereturned in reponseto asystemn command issent. (INTD)

5) The command hasan error (ERR).
The INT signd, which is normdly high, becomes low when one of the above conditions is met, sending a request
to the host to reed the data. Since the INT/signd termind is not an open callector, an open collector buffer must be
provided when multiple MWSC-101s are connected to the hogt.

5-4. Initialization I nput signal

TheInitidization Input signal specifies the communication speed and the communication protocol of the system.

5-4-1. MOD1, 0 (Communication Speed Setting Sgnd)

MOD1, Oisasignd that sets the communication speed with the dave. Table 6 shows the setting values and the baud
rates. When the valueis set to 00", the MWSC sends an interrupt Signa and the error code "82h" to stop the system.

Table6.
MOD1 | MODO | Communication goeed to be st
0 0 Error
0 1 31.25kbpS
1 0 62.5 kbpS
1 1 125 kbpS

5-4-2. MOD 2 (Operation mode setting input 2)

MOD?2 is a signd that specifies an interrupt Sgnd to be sent when communication of the dave command is
completed normally.

When communication ends normaly, the COMShbit is st to 1", and adave address and an error code are sant asan
interrupt from the MWSC-101. This may be effective during the debugging process, but an interrupt signdl is issued
even under normal conditions, and this may add an additiond load to the host.

Setting thishitto 1" dlowsan interrupt Signa to be sent only when thereisa communicetion error.
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Teble7
MOD2
1 Only when communication error occurs.
0 When acknowledgement is received or when an
€ror OcCurs

5-4-3. MOD3 (Operation mode setting input 3)

MOD3 is an input sgnd given in response to the command code which specifies the method of error processing.
When anew commeand codeis given in the middle of acommand input to the MWSC, if the MOD3isst to 0", an
error interrupt isissued and the new code isignored. However, if theMOD3issetto 1", an eror isnot issued and the
new code becomes effective.

Table8
MOD3
0 Error. New command isignored.
1 New commeand becomes effective

5-4-4. HSP* (High speed protocol specifying input)

HSP* isasgnd that specifiesthe use of the mechanism to conduct abusy check at high speed during communication
with the PPMC-112. The MWSC-101 conducts busy checks using the Polling Start Command.

When the HSP* is st to "0", the MWSC-101 proceeds to the next process without waiting for the checksum of the
busy check from the PPMC-112. The PPMC can dso oecify the same mechaniam, and using this method can make

the polling speed twice asfadt.

HSP
0 Does not wait for checksum.
1 Waitsfor check sum.

5-4-5. Save communication interface sgnas (TXD, RXD)

MWSC-101 communicates with PPMC-112 using 9-bit asynchronous communicetion, and the communication
spead isset by MODY, 0. TXD isfor the send output termina, and RXD isfor the receive input termindl.

5-4-6. Power detection input signd (VS

Thisisan input signa used to detect changes in the power of the dave system. If this Sgnd’s input voltage is more
than 3.5V, power is determined to be norma. When this voltage declines (logicaly changing from a high to a low
level), an interrupt Sgndl is sent, and the error code $81 isissued. When the voltage returnsto anormal level (logically
fromalow to ahigh levd), an interrupt signd issent again, and $80 isissued.

5-4-7. RESET(RESET*)

This signd resats the MWSC-101 to its initidization state. The power voltage needs to be within the operationa
range of the MWSC-101 and maintained at ahigh level for aperiod of morethan 10 clocks
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6. Host I nterface Register

The MWSC-101 has three different types of registers as shown in Teble 9 that control the input/output of commands and
data,

TableO.
AO CS Read/Write Nameof Register
Read .
L ] Wiite DataRegister
H Reed Satus Register
Write Command Register
B H - Not accesshle

6-1. Data Regigter

Thisregigter exchanges dl datawith the host except for commands.

6-2. Command Register

Thisistheregister in which the commands are written.

6-3. Status Register

The Satus Regidter isaread-only register that indicates the internd conditions of the MWSC-101. Theseinternd
conditions can beread at any time.

7-3-1. OBF (Output Buffer Full Flag)

Thishit natifiesthe master that the MWSC-101 isready to send data. The master checks whether or not thisOBF is
setto"1" beforereading thedata. If the OBFisset to 0", thisdatais voided. If the OBFisset to 1", aninterrupt
sgnd isawaysissued.

0: READ posshle

1: READ impossible

6-3-1. IBF (Input Buffer Full Hag)
This bit checks whether or not the MWSC-101 is ready to receive commands or data. New data cannot be written if
the IBF bit reads "1". Commands and data must be written after making certain thet the IBF bit reads "0". Entry of
commands or datawhen the IBF bit shows"1" deetes previoudy written commands and data

0: WRITE possble
1: WRITEimpossble
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7-3-3. SY S (System Command)

Thishit isset to "1" when there is returned data from system commands. An interrupt signd isissued, the OBF is set
to"1", and the returned data is written into the data register. When the host reads dl of the data, this bit becomes 0",
and theinterrupt Sgnd isaso resst. Thisbit isused for the following system commands.

* [nitidization Polling Command

* Emergency Stop Command

* Busy List Command

* Error Count Read Command

* Status Check Command

0O: No Interrupt
1: Thereisreturned datafrom the system command and an interrupt signal isissued.

6-3-2. ERR (Interrupt by Command Error)

Thishitisset to "1" when thereis an error in acommand written by the host. An interrupt signdl isissued, the OBF is
st to"1", and the resullt iswritten into the data register. When the host reads dl of thisresult, the bit becomes 0", and
theinterrupt Sgnd isresat.

0: Nointerrupt
1 : Command error interrupt isbeing issued

The dave address and the error code are reed from the first byte of the result. Bit7 (MSB) of the MWSC-101's error
codeisdways"1", but the error might be aPPMC-112 eror. Inthiscase, Bit7 isset to "0", indicating thet the error is
aPPMC-112 error. PPMC-112 error codes are described in Teble 12 "PPMC-112 Error Codes'.

7 6 5 4 3 2 1 0

0 Slave address

Error Code

Commandsthat cannot specify the dave address using system commands areidentified by Bits 7 through 4 of the
first byte of theresult being set to "1".

Error Code
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Table 10 MWSC-101Error Codes

Error Code

Description of Error

8

Save power isrecovered
V Stermina changed from low to high

Save power isabnormd
MODO,1 sdtting isabnormal.
VS Termina changed from highto low.

MODO,1 sdtting isabnormal.

No devices are connected.
Incorrect dave address or Initidization Polling has not been executed.

Incorrect dave address or Initidization Polling has not been executed.

Initialization Polling Command has not been executed.
This eror may be causad by the Polling Start, Polling Prohibit, or
Palling Resume Commands.

An unprocess ble command was received during polling.

Data preceded by no command code was received.

Command code was received whilewaiting for data.

Unable to accept commeand dueto interlock.

g|B8leg &8 888

Data overflowed by adirect command. Next piece of datawas received
before the dataregister wasreed.

The Interlock Release Pogition Setting Command was sant to the dave
which does not contral interlock.

Interlock setting data error. The daa length of the Interlock
Configuration Commeand is either an odd number or outsde the

specified range.

$8D

Interlock is released, but the controlled dave is not given a Start
Command.
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6-3-3. COMS (Interrupt by Communication Status)

MWSC-101

This bit changes depending upon the status of the MOD2 pin. When the result of communication between the

MWSC-101 and the daveisissued, aninterrupt sgnal issent and thisbitissetto 1",

Table11

MOD2

Only when communication error occurs.

When acknowledgement is received or an error

OCCUI'S.

Thishit is st to "1" to report communication results athe dave. An interrupt Sgndl is issued, the OBF is st to "1,
and the reault is written into the data register. When the host reads dl of the result, this bit becomes "0", and the
interrupt Sgnal isaso reset.

The firgt byte of the result is the dave address. The second byte is the result of the communication. Each bit of the
communication result has a meaning, and the details are described in Table 12 "Communication Status’. When the
second byteis$00, it indicates that communication has ended normally.

7 6 5 4 3 2 1 O

0

0

0 0 Save address

Pleaserefer to thetablefpr details of each hit

Table 12. Communication Status

Bit

7 Unableto receive (Timeout)

6 Framing error

5 Over-run error

4 Data was received during control frame
reception.

3 Control  frame was received during data
reception.

2 Addresserror

1 Protocol error

0 Checksum error

Note 1 : Errors might occur repeatedly dueto retries. Inthiscase, multiple bitswould be set to "1".

Note 2 : When the gatusis "$00", it indicates that communication ended normaly.
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6-3-4. INTD (Interrupt by Data)

Thishit is set to "1" when the dave responds to the dave input commands given by the hogt, data s received by the
MWSC-101, and an interrupt Sgnd is sent. When the host reeds dl of the deta from the data regigter, this bit as well
astheinterrupt Sgnd arereset.

0: No Interrupt
1: Thedatareceiveinterrupt signd isbeingissued

The hogt must read dl the data from the data register. The dave address followed by the data from the dave is reed
from the data register. Because the data length is not read from the data regiter, the number of bytes to be read must
be determined from the dave address and the commiand given.

7 6 5 4 3 2 1 0

0 Slave address

Data
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6-3-5. INTR (Interrupt by End of Run or Interlock Release)

Thishit reeds"1" when the sysemisin the polling process (Polling Start Commeand has been issued) and the end of
run is reported from the dave, or when the interlock release is reported and the interrupt Signd is sent. The dave's
device address followed by the end status or interlock release status is read from the deta register when the OBF bit
reeds"1". The tatus condgts of 1 byte and is st to "0" when the data is reed from the data register by the host. The
interrupt Sgnal isaso reset.

When the status shows"$00", it indicates that the interrupt was by an interlock rdesse. Different statuses set by end of
run aredescribed in Table 13" INTR Status'.

0: No Interrupt
1: End of Run, Interlock Release.

7 6 5 4 3 2 1 0

0 0 Slave address

Please refer to the tabge for details of each hit

Tablel. INTR Status

Bit PPMC-112 SYNC-101 is connected

0 | Normd completion Norma completion

1 | Stop by detection of Stop Command Stop by detection of the Y axis origin Sgna

2 | Origin Stop by detection of the X axis origin Sgna

3 | Stop by detection of the CW direction Limit | Stop by detection of the Y axis CCW direction
sgnd Limit Sgna

4 | Stop by detection of the CCW direction Limit | Stop by detection of the Y axis CW direction
sgnd Limit Sgna

5 | Decderating dop by detection of the CW | Stop by detection of the X axis CCW direction
direction High Speed Limit Signd Limit Sgna

6 | Decderating sop by detection of the CW | Stop by detection of the X axis CW direction
direction High Speed Limit Sgnd Limit Sgna

7 | Stop by detection of darm signd (ALM) Stop by detection of darm sgnd (ALM)
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7. Flow chart
7-1. Command writing process

Command writing process

Write data

;

7-2. Datawriting process

Write data

'

7-3. Data reading process

(Data reading process>

Read data

v
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7-4. After Reset

Immediatdly after aresat, regardiess of the use of the SV termind, 2 bytes of datamust be read from the dataregister. $F0
and $80 can be read. The Initidization Polling Command does not necessarily have to be issued immediatdly after a

reset,
( After Reset )

Read data $FO
|
Read data $80
|
Initialization
Polling Command

v
7-5. Acceleration/Decderation Operation

The MOD2 termina determinesthe COMS interrupt sgna output. The timing of the interrupt sgnd to indicate the end
of runis determined by the number of operation pulses.

(e ) L_J

Sends PPMC-112 commands
| As slave

Start polling

|| Initialiization ||

/l/' Interrupt: COMS

/l/' Interrupt: COMS

Acceleration/Deceleration
Operation

/l/v Interrupt: INTR End of Run
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7-6. Interlock

Thisis an example of interlocking two PPMC-112s (A and B). A is the controlling PPMC-112 and B is the controlled
PPMC-112. The MOD2 termind determines the COMS interrupt Signd output. The timing of the interrupt signd to
indicate the end of run isdetermined by the number of operation pulses

( Interlock )

Start polling

Initialization A

I "/I/V Interrupt : COMS

" Initialization B

O

This order is not < I "/I/V Interrupt: COMS

predetermined.

Interlock Configuration

Command

|
Interlock Release “ Izl sends PPMC-112

commands as slave commands.

Position Setting A

Acceleration/Deceleration

The operation command
For the controlled
PPMC-112(B) is isued

|| Acceleration/Deceleration ||

Interrupt: COMS
1w P
4

4
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8. Serial

The MWSC-101 uses a 9-bit asynchronous UART to communicate with daves. 8 microsecondshit is atained a a
communication peed of 125kbpS.

START plus 8 hits (bits0-7) plus a controlling bit (bit 8) equas 1 field. When the controlling bit reads 1", bits O through 7
contain the address, and when the contralling bit reads 0", bit O through 7 contain data

RECcooonnoon:

4_ Direction of transmisson L—J Bit 8=1 Address

8microS Bit8=0Data

The frame sent/received by the MWSC-101 consigts of three different fidlds: control, data, and SUM fields. Thereis one
control field and one SUM field, but the number of detafields varies depending on the command.

Contro Data SUM
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When bit 8 reads "1", it indicates it isa control field and contains the dave address and the data fidd type. The meaning of
the data field type changes depending on whether the data was sent by the MWSC-101 or returned from the dave.

Table 14. DaaFHdd Type

Bit5 | Bit4 Sent by MWSC-101 Returned by thedave
0 0 | Busycheckfidd Busy status Returned
0 1 | Command detafidd Acknowledge, reedy returned
1 0 | Notdefined Datareturned
1 1 | Notdefined Error, interlock returned

el T =

- ~ J\Y}H/_/

Save address f

Thetypeof datafield

Device Hection hit
PPMC-112=0
PIOC-101=10

“1” indicates that
thisisacontrol
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When Bit8is"(0", it is either the datafield or the SUM fidd. The structures of the dataand SUM fidds are the same as
that of the control fidld.

e

N _/
v /
Data, SUM

“0" indicatesthat thisisa
datafidd or aSUM fidd

Communication between the MWSC-101 and the dave is dways initiated by the MWSC-101, and the dave
respondsto theMWSC-101. The TX and RX of the MWSC-101 are dways in pairs as shown below.

Sendtodavem Sendtodaven Sendto davex

"~ TIm LI —
” [ T

Recavefromdavem Recaive from dave Receivefromdave X
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9. RATINGS

9-1. Absolute maximum ratings

The absolute ratings of MWSC-101 are as specified in Table 15. Use of MW SC-101 beyond the absolute maximum

ratings may result in deterioration and permanent damege.
Table 15. Table of Absolute Maximum Ratings

MWSC-101

Item Symbal Rating Unit
Supply voltage Vce -05t0+6.5 V
Input voltage Vin -05t0+Vec+05 V
Power consumption(Ta= 85deg.C.) Pd 500 mw
Operating temperature Topr -40t0+85 deg.C.
Storage temperature Tdg -65t0 +150 deg.C.
Soldering temperature(10s) Tsolder 260 deg.C.
9-2. DC Characterigtics
The DC characterigicsof MWSC-101 areas shownin Table 16.
Table 16. Table of DC Characteristics
Item Symbad Min. Max. Unit Condition
RESET -0.3 0.25Vcc
Low leve inputvoltage | X1 Vi -0.3 0.2Vce Vv
Other -0.3 0.3Vee
RESET 0.75Vcec | Vec+0.3
Highlevd input voltage | X1 Vi 0.8Vce Vec+0.3 V
Other 0.7Vce Vec+0.3
Low level output voltage | All output terminds Vo 045 V | lg=16mA
: AUXO0- AUXO7 24 | oy = -400microA
High level output voltage Other Von 075V \% o, = ~100MiCroA
Input current Ior -1.0 -35 mA
Input leskage current Iu 002TYP)| -5to+5 mA
Output leskage current lo 0.0XTYP)| -10to+10 | mA
Current consumption lc 35(TYP) 50 mA
Input capacity | All input pins Cn 10 PF

Vee=5V -10to0 +10%
Ta=-20t0+70deg.C. (1to 16MHz)
Ta=25deg.C.

Vee=hV for TYPvdue

The Darlington drive current is the output dlowable current for driving transistors such as the Darlington transistor using

an auxiliary output sgnd.
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9-3. AC Characterigics

9-3-1. RD and WR separate bus mode (Register read operation)

AO

RD*

DO-D7

tar

tcr tre

\ iz

trr

tro ‘ tre ‘

{ —

Fig.1. RD and WR Separate Bus Mode Register Read Timing

Table17. RD and WR Separate Bus Mode Register Read Parameters

Item Symba | Min. | Max. | Unit
AQ st timeto RD* tar 20 nS
A0 hold time after RD* tra 5 nS
CS* st timeto RD* tcr 0 nS
CS* holdtime after RD* tre 0 nS
RD* pulsewidth trr 120 nS
RD* to Dataout delay tro nS
RD* to Datahold tre 10 0 nS

(Vec=+5V —10t0 +10%, Ta=-20t0 +70deg.C.)
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9-3-2. RD and WR separate bus mode (Register write operation)

A0

taw twa

tow twe

WR \]( /
twr

taw tws

i —

Fig.2. RD and WR Separate Bus Mode Regigter Write Timing

Table 18. RD and WR Separate Bus Mode Register Write Parameters

Item Symbol Min. | Max. | Unit
A0 s timeto WR* taw 20 nS
A0 hold time after WR* twa 5 nS
CS* st timeto WR* tow 0 nS
CS* hold time after WR* twe 0 nS
WR* pulsewidth twr 120 nS
Data setup to WR* tew 80 nS
Datahold time after WR* twe 10 nS

(Vec=+5V —10t0 +10%, Ta=-20t0 +70deg.C.)

-35-



MWSC-101

9-3-3. DS and R/W bus mode (Register read operation)

0 X X
tan toa
too toc
e — =
tap toa
RW N
N 4
DS X 4
tos
tro tor

i —

Fg.3. DSand R/'W Bus Mode Register Read Timing

Table19. DS and RW Bus Mode Regiger Read Parameters

ltem Symba | Min. | Max. | Unit
AO, RW* =t timeto DS Tao 20 nS
A0, R\W* hold time after DS Toa 5 nS
CS* st timeto DS* Too 0 nS
CS* hold time after DS Toc 0 nS
DSt pulsewidth Tos 120 nS
DS to Dataout delay Tro 100 nS
DS* to Datahold Tor 10 0 nS

(Vec=+5V -10t0 +10%, Ta=-201t0 +70deg.C.)
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9-3-4. DS and R/W bus mode (Register write operation)

MWSC-101

A0 ><'
tan tpa
_too toc \
tan foa
R\W* \ /
DSt Xr Wi
‘ fos
| two tow
DO-D7 i

Fig.4. DS, RW Bus Mode Regigter Write Timing

Table 20. DS, R'W Bus M ode Regigter Write Parameters

Item Symbol | Min. | Max. | Unit
AOQ, RW* st timeto DS* tap 20 ns
AO, R\W* hold timeafter DS* toa 5 nS
CS* sttimeto DS* teo 0 nS
CS* hold timeafter DS* toc 0 nsS
DS* pulsewidth tos 120 nS
DS* to Datainput delay twp 80 nS
Daahold after DS* tow 10 nS

(Vec=+5V —10t0 +10%, Ta=-20t0 +70deg.C.)
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9-4. Outline drawings

[Unit : mm]

238-03to +03

200-02to +H0.2

lt 10000000008 00008000
@HHHHHWHHHHHﬁHHHHi _
| =

v B o S CELC]

2.7 -Q.2 to +0.2

o
3.05 Max.

0.19-0.1to +0.1

O to 10 d=g.

+0.1
0.15 -0.05

=
08-02to+02

FHg.5. Outline Drawing of MWSC-101
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10. RECOMMENDED PACKAGING CONDITIONS AND
HANDLING NOTES

MWSC-101, which isasurface mounting type. In mounting on the printed circuit board, the biggest problems that
affect the riability of MW SC-101 are contamination by flux and thermal stress during package soldering. Explainedin
this section are the recommended temperature profiles and generd notesto be observed in mounting the M WSC-101.

10-1. Temperature profile

10-1-1. Soldering iron

Thetemperature a the lead must kept at 260deg.C. for no longer than 10 seconds or 350deg.C. for nolonger than 3
seconds

10-1-2. Far and medium —infrared reflow soldering

1. Upper and lower hegting by far- and medium- infrared reflow soldering is recommended.

2. Thetemperature must be kept at not lessthan 210deg.C. for 30 seconds or lesswhile the package surface
temperature must not go above 240deg.C.. A recommended temperature profileisshown in Fig.6.

3. Note that near —infrared reflow soldering produces stress similar to that of dip soldering.

Package suface tenparature
T (degC)

Tinme (s)

Fig.6 (Temperature Profile)

10-1-3. Case of hot air reflow sdldering

1. Thetemperature must be kept at not less than 210deg.C. for 30 seconds or lesswhile the package surface

temperature must not go above 240deg.C..
2. A recommended temperature profileisshown in Fig.6.
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10-1-4. Vapor phase reflow soldering

1. The recommended solvent is Huorinate FC-70 or the equivalent.
2. Theambient temperature must be 215deg.C. for no longer than 30 seconds or 200deg.C. for no longer than 60 seconds.
3. A recommended temperature profilefor V.P.S. isshownin Fig.7.

Amet tanpaaue
T (dgC)

a0s less

Timre (s)

Fig.7 (Temperature Profile)

10-1-5. Dip soldering

1. Prehesting must be done a 150deg.C. for at least 60 seconds.
2. Solder flow must be done at a maximum temperature of 260deg.C. for no longer than 10 seconds.

10-2. Flux cleaning (Ultrasonic cleaning)

1. Cary out flux cleaning in such away that no reactiveions of Naor Cl remain. An organic solvent, if used, may
reect with water to produce some corrosive gaslike hydrogen chloride, thus degrading MW SC-101 package.

2. Do not rub the marking with abrush or your hand during the cleaning or with the cleaning solution gill MW SC-
101. Such careless operation may erase the marking.

3. In performing immersion cleaning, shower cleaning or steam cleaning, take greet care in sdlecting the solvent to
prevent unwanted reections. Theimmerson timein solvent or steam should be 1 minute or lessat aliquid
temperature not exceeding 50deg.C..

4. For ahighly efficient short-time ultrasonic cleaning, the following basic conditions are recommended:

Frequency : 27kHz to 29kHz
Ultrasonic output : 300W or below (0.25W/square cm or below)
Cleaningtime : 30 seconds or less

Perform this cleaning with the package suspended in the solvent, taking care that the ultrasonic vibrator does not come
into direct with the printed circuit board or MW SC-101.

10-3. Coating of board

When your eguipment requires high religbility or when it isused in an unfavorable environment (with humidity,
corrosve gas, dug, etc.),consder the use of adamp-proof coating for the printed circuit board while taking into
account the expected diress, the effect of impurities, ic.
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There are great varieties of coating resins, and selection isgeneraly made by experience. Therefore, in sdlecting
your coating resin, make aclose study of the thermal and mechanica stressesthat may act on MW SC-101.

10-4. Degradation and breakdown by static charge

When handling MWSC-101 done, doit in an environment free from static eectricity and wear antigtatic clothing.
Also, use antigtetic materia for the vessd or like object with which MWSC-101 comesinto contact and ground it
through a protective resstance of 0.5Mohm to IMohm.

10-4-1. Control of working environment

1. Asthe humidity lowersin your working environment, human bodies and insulators may be more easily charged
with gatic dectricity through friction. The recommended humidity istherefore 40 to 60% with moisture
absorption by MW SC-101 taken into consderation.

2. Ground the equipmert, jigs, etc. inthework area

3. Provide some antigtatic means, such aslaying aconductive mat, on thefloor of the work areaand ground it.

4. Place aconductive mat on the work table to digperse satic eectricity and ground it. Never useametdlic surface
for thework table which can cause asudden charging at low resistance when acharged MW SC-101 isbrought
into contact witht.

5. ProvideaVVDT filter or other antistatic means on the surface of CRTsin thework area, and do not turn them on
and off during operation asfar aspracticable. Otherwise dectrica induction to MWSC-101 may occur.

6. Cover thework chair with antistetic doth and ground it with an earthing chain to thefloor.

7. Place antigtatic mats on the MW SC-101 sorage shelves.

8. Use datic extinguishing meterid or antistatic meterial for the containers used for the containersused for
trangportation or temporary storage of MWSC-101.

9. Indd| antistatic grounding conductor in the Satic control area. Y ou can dso use the grounding of other
machinery.

10. When automated equipment is used, observe the following ingructions:

When the MW SC-101 packageis picked up with vacuum, provide an antistatic means, such as conductive
rubber, on the end of the pickup am.

Take careto minimizefriction at the MW SC-101 package surface. When friction can not be reduced
sructurdly, makethefrictiona surface smdler, employ materid with smadler friction coefficient or dectricad
resstance or use anionizer.

Use adatic extinguishing materid for the part coming into contact with the lead terminas of MW SC-101.
Do not dlow any charged body (clothing, body, etc.) to touch MWSC-101.

Do not dlow thejigs usad in the processto touch MW SC-101.
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10-4-2. Working notes

1. Have the workerswear antigtatic dothing and conductive shoes.

2. Have the workerswear wrist strgps which are grounded through aresisance of about IMohm.

3. Ussalow —voaltage type soldering iron and ground the end of it.

4. Use antigtatic pincersthat may come into contact with the lead terminds of MWSC-101, and avoid use of
metdlic pincers asfar as practicable. Otherwise the charged MW SC-101 may discharge suddenly at low
resistance. When you use vacuum pincers, make certain that they have aconductive suction pad a theend are
grounded by antigtatic earthing conductor.

5. Do not place MW SC-101s and their containers close to object with srong electricd fidds (eg.,CRT).

6. Place printed circuit boardswith MW SC-101s on separate from each other in antigtatic board containers. Also
do not stack them touching each other. Frictiond charging and discharging may occur.

7. Put on antigtatic finger sacks or gloves asfar as practicable when you have to touch MWSC-101 directly.

8. Ussan ionizer when wrigt strapsare not available or when MW SC-101 issubject to friction.

10-5. Requirementsfor service environment

10-5-1. Temperature environment

Generdly spesking, semiconductor parts are more sengitive to temperature than other component parts. Since
electrical characterigtics can be redtricted by operating temperatures, your design must take into account the
temperature characterigticsinvolved. Exceeding the specified operating temperature range may not only resultin
theloss of gpecified electric characterigtics but dso quicken the deterioration of MWSC-101 and shortenitslife.

10-5-2. Humidity environment

MW SC-101 is molded and thus does not provide perfect artightness. Usein ahigh —humidity environment over a
long period may alow the entry of maisture, which in turn may cause degradation and other troubleswith the
semiconductor chipsingde Therefore, apply amoisture — proof trestment to the surface of MWSC-101. Inalow
—humidity environment, damage may result from discharging of datic eectricity, so make certain thet the
humidity isin arange of 40 to 60% unless you take some antistatic measures.

10-5-3. Corrosgve gas

MW SC-101 can react to some corrosive gases and suffer adrop in performance. For example, sulfuric gasfrom
rubber near MW SC-101 may corrode the leed terminals or cause achemical reaction between lead terminds, thus
forming foreign materia there that will eventualy cause lesks.

10-5-4. Radioactiverays/ Cosmic rays

MWSC-101 isnot designed for usewith radioectiverays or cosmic rays. Whenit isused on space equipment or in
an environment with radiation, it must be provided with ashield againgt the radioactive or cosmic rays.

10-5-5. Strong electricd fidd / Srong magnetic fied

If exposed to agtrong dectric fidd, the MW SC-101 may develop abnormd phenomena, suich aschangein
impedance or increase of leskage current, dueto polarization inddeits plagtic materiadsor |C chips. In such
goplications, therefore, you need to provide ashidd againg the dectric fidld / megnetic fidld. Especidly inan AC
magnetic environment, an gppropriate magnetic shidd must be ingaled againgt the eectromotiveforce
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10-5-6. Vibration/ Shock / Stress

Thepladtic- seled MW SC-101 haswire connectionslocked with resningide, o thet it its Sructure hasfairly
strong resistance to vibration and shocks. In actudly, however, there can be cases of disconnection with vibration,
shock or gressloosening the soldered parts. Therefore, do not use MW SC-101 in equipment exposed to heavy
vibration. Also, stressthat bears on the semiconductor chips through the package may cause changesin resstance
insde the chip due to a piezo- eectric effect. Strong vibration, shock or stress may even crack the package or chips.

10-5-7. Dust / Qil

Aswith corrosive gas, MW SC-101 can react chemicaly with dugt or oil. Therefore, do not use MWSC-101 inan
environment where it may be exposed to dust or oil, which iscapable of affecting its performance adversdly.

10-5-8. Smoking/ Ignition

MWSC-101 isnat incombustible, so it can smoke or burn, emitting toxic gasin the process. Therefore, do not use
it neer fire or other heat sources, ignitable or flammeable subgtances

10-6. Requirementsfor design

Observe the specified maximum ratings and recommended operating conditionsfor MWSC-101 so that it can
achieveitsdesign rdliability for your system. Also, pay attention to such environmental conditionsasambient
temperaure, trandent noise and surge to maximize the performance of MWSC-101.

10-6-1. Observance of maximum ratings

A maximum rating isastandard which must never be exceeded. Thisgppliesto dl of the maximumratings. There
are maximum ratingsfor the voltage and current at individua lead termindls, the Sorage temperature, the lead
termina temperature, etc.

If the voltage or current a any of the lead termina srises above the maximum ratings, the MW SC-101 may suffer
degradation due to overvoltage or overcurrent. In extreme cases, wire may melt away or the semiconductor chip
may bresk down from heat generated insde the internd circuit.

If the storage temperature or soldering temperature exceedsthe rating, the differencesin the coefficient of therma
expanson between materidsin the MWSC-101 may cause the failure of airtightness or the opening of bonded
joints.

10-6-2. Observance of guarantesd operation range

The recommended operating conditions guarantee the performance of MWSC-101.

10-6-3. Setting of unused 1/0 terminds
Ungtable input may sometimes result from the use of MW SC-101 with unused input terminasin the open sete.
Also, output terminals must not be connected to the supply voltage (Vcc) or other output terminds.

AsMWSC-101 with unused input terminasin the open state may be affected by externa noise more easily and

cause ungtable operation, the input terminals should be pulled up to power supply (Vcc) or connected to the ground
(GND) according to their functions.

10-6-4. Latch-Up

AsMWSC-101 hasaCMOS sructure, alach-up, in which abreskdown results from alarge current of severd
hundred mA flowing between V cc GND, can occur.

-43-



MWSC-101

A latch-up occurswhen alarge current flowsto the internal elementsasaresult of an input/output voltage

exceeding therating. In this case, evenif the voltage above the rating is ingantaneous, the MWSC-101 inalatch-

up condition may retain the retain the large current between Ve and GND, thus causing heeting or smoking.

Therefore, be sureto obsarve thefollowing ingructions:

1. Do not raise the voltage at the 1/0 termind s above Ve, and do not lower it below GND. The machine must be
switched at aproper timing.

2. Do not dlow anormal noiseto act on MW SC-101.

3. Fix the unused input terminalsto VVcc or GND.

4. Do not short the output terminal s together

10-6-5. Input/Output protection

Never use awired logic connection, in which output termind s areinterconnected, for MWSC-101, becauseit will
short the outputs. Also, do not connect the output terminals directly to Vec or GND.

10-6-6. Intrerface

When adevicewith I/O sgndsto MWSC-101 isto be connected to MWSC-101, mafunction may result if there
isdisagreement in the levels of input VIL/V1H and output VOL/V OH.

10-6-7. Externd noise

Whenthedgndslinesof 1/0 sgndsto MW SC-101 mounted on aprinted circuit board are long, noise or asurge
gpplied to MW SC-101 from outside may cause mafunction or breskdown dueto the overcurrent (overvoltage).
Lower thesgnd lineimpedance or provide anoise removing circuit as protection againgt externa noise. Also
provide appropriate protective means againg surges.

10-6-8. Other requirements

1. When designing your systemn, make certain that all fail-safe means are provided and aging and other necessary
trestments are done on the component parts.

2. Do not place MW SC-101 in a place with strong dectric fields; otherwise charge-up may cause surface legks
and eventud mafunction. In such gpplications, protect the package surface with aconductive shidd plate.

3. Makearrangement so that if some conductive materid (meta pin, etc.) should drop onto the termind of the
MW SC-101 on the board, it will not cause short-circuiting.

4. MW SC-101 isnot designed for usewith syssemswhose failure or mafunction can directly thregten the lives of
peopleor causeinjuriesto them (nudear control, aircraft and space equipment, trangportati on equipment,
combustion control, safety devices, €c.).

If you apply MWSC-101 to such systems, Ampere shdl not be held responsible for any damages caused by such
unwarranted use.
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11. PPMC-112 ERROR CODES

Table 21 PPMC-112. Error codes

Err Code

Destription

No error

Undefined command error

Initiation command not executed

Limit or darm prevents operation

Theamount moved is zero and does not operate.

Stop, Decderating stop, and Speed Change Commeands are received while stopped.

Data preceded by no command code was received.

None (not assigned)

On the origin following the origin search command and cannot operate.

Unprocessable command was received when busy.

Abnormd initidization rate data(HR <8 or LR < 25)
or abnormd initidization rate when free curve accd eration/decd eration method is used.

Number of initidization pulsestoo smdll.

Abnormd initidization rate data(RH > RL)

Number of acceleration/deceleration sepsfor the initidization command is abnormdl.

Speed Change Commeand was received during deceleration by limit detection.

Decderating sop Command was received during decelerdtion.

Speed outsde the Speed range was pecified. (> RL, < RH)

Pulsewidth setting is O or larger than pulse cycle at high speed.

Interlock setting valueistoo smdl to contral. (< 50)

BEBEEIERE S8RE8 LB 88

None (hot assigned)

$14 The speed range is outside the accd erati on/decel eration range and accel eration or deceleration isnot possible
$15 SYNC-101 control dataerror

$16 Checksum error

$17 Communication hardware error
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