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1. Overview

The RAS 102 is a custom LSI that has functions of making transmission to and
reception from encoders,such as the Absolute encoder MAR-M30A/M35A,with Nikon’s
proprietary serial communication formét(a.k.a ‘A-format’)

Features

- Transmission/reception functions in a one-to-one comnection with an encoder are
supported. | _
"Transmission/reception functions in a bus connection are not supported.

- As operation modes, the 16-bit/32-bit CPU (and DSP) modes and the manual mode
are supported.

- Read and write processes to the EEPROM of an encoder are supported.
These are not supported in the manual mode.

- Communication baud rate =~ 2.5 Mbps/4 Mbps (selectable)

- As the operation power supply voltage, both single 5V and single 3.3V are
supported. '

- Subject Absolute Encoder
MAR-M30A/35A 33-bit output type (L-rotation data 17 bits; multiple-rotation
' data 16 bits)
- MAR-M35AH 36-bit output type (1-rotation data 20 bits; multiple-rotation
- data 16 bits)




2. Specifications for Serial Communication
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Item

Specifications

Remarks

Transmission method

Half-duplex(Semi double)
serial communication

Compliance with the EIA

standard RS-485

Transmission code NRZ code -
Synchronous method Asynchronous communication
Baud rate 2.5 Mbps/4 Mbps
Command Transmission 1 to 4 frames
data frames
Frame 18 bits/frame
configuration
Transmission 3-bit CRC code
error check P(X)=X*+X+1
Encoder data | Transfer 1 frame
frames
Frame 3-4 fields/frame
configuration
Field 18 bits/field
configuration
’i‘;:;n;s::rllllszllcon 8-bit CRC code POO=XEA XX+ X
Position data Binary data 40 bits ABS[ 0:16]=8T[0:16]
format ABS [0:39] ABS[17:32]=MT]0:15]

ABS[33:39]="0000000"

For more information on the frame format, see the specifications for the encoder

M30A/M35A. With regard to the specifications for the communication timing, see

Chapter “9. Serial Data Transmission/Reception Timings.”




3. Internal Configuration
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4. Electrical Specifications
4.1 Absolute Maximum Rating
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Item Abbreviation | Condition Rating Unit
Power  supply | Vdd -0.3 to +6.0V v
voltage
Input voltage Vi -(.3 to Vdd+0.5 A
Output voltage Vo -0.3 to Vdd+0.5 v
Output  current | Iout +25 mA
in
Storage Tstg -65 to +150 C
temperature
4.2 Recommended Operation Conditions
[tem Abbreviation | Condition - MIN TYP MAX | Unit
‘When single 5V power | 4.5 5.0 5.5 v
supply is in operation '
Power — supply | 44 When single 3V 30 |33 |36 |V
voltage L
power supply is in '
operation
Operation Topr -40 25 85 °C
temperature
Input rise time | Tri Normal input - - 50 ns
Input decay time | Tfi Normal input - - 50 ns
Input rise time Tri Schmitt input - - 5 ms
Input rise time TH Schmitt input - - 5 ms
Operation 20 MHz |
frequency
Oscillation -100 0 100 pPpm
frequency
deviation

4.3 Electrical Features

(1) Single 5V power supply operation (VDD = 5V common, V8S = 0V, Ta = -40 to 85 °C)

Item Abbreviation | Condition MIN TYP MAX [ Unit
Static | Static state — — 400 LA
consumption IDDS

current

Input  leakage | ILI -1 — 1 A
current

Off-state 10Z -1 — 1 oA
leakage current _

H-level output | VOH I0H = -12mA, VDD = | VDD-04 | — - v
voltage Min

L-level output | VOL IOL = 12mA, VDD =| — — 0.4 v
voltage Min

H-level  input | VIH1 CMOS level, VDD =| 3.5 — - v
voltage Max

L-level input | VIL1 CMOS level, VDD =| — - 1.0 v
voltage Min

H-level  input | VT1+ CMOS Schmiit, VDD | — — 4.0 v
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voltage =50V

L-level  input | VTI- CMOS Schmitt, VDD | 0.8 — -— v
voltage =50V

Hysteresis VH CMOS Schmitt, VDD | 0.3 — — v
voltage =50V

Pull-up resistor | RPU VI=0V 25 50 100 kQ
Input terminal | CI F = 1MHz, — — 12 pF
capacity VDD =0V

Output terminal | CO F=1MH, - - 12 pF
capacity VDD =0V

Input/output Clo F =1MHz, — — 12 pPE
terminal VDD =0V '
capacity

(2) Single 3.3V power supply operation (VDD =3.3V =0.3V, VSS = 0V, Ta = -40 to 85 °C)

Ttem Abbreviation | Condition MIN TYP MAX | Unit
Static Static state — — 290 wA
consumption | IDDS :
current

Input leakage | ILI ’ -1 — I vA
current

Off-state 10Z -1 — 1 wA
leakage ‘
current

H-level - VOH IOH = -12mA, VDD = | VDD-0.3 | — — v
output Min

voliage

L-level VOL IOL = 12mA, VDD = | — — 0.3 Vv
output Min

voltage

H-level input | VIH1 CMOS level, VDD =22 — — v
voltage Max

I-level input | VIL1 CMOS level, VDD =| — — 0.8 v
voltage Min

H-level input | VT1+ CMOS Schmitt, VDD | — — 2.4 v
voltage =50V

L-level ‘input | VT1- CMOS Schmitt, VDD | 0.6 — — v
voltage = 5.0V

Hysteresis VH CMOS Schmitt, VDD | 0.1 - — v
voltage =50V

Pull-up RPU Vi=0V 45 90 180 kQ
resistor

Input CI F = 1MHz, — — 12 pF
terminal VDD =0V

capacity

Qutput CO F = IMH, — — 12 pF
terminal VDD =0V

capacity

Input/output | CIO F = IMHz, - — 12 pF
terminal VDD =0V

capacity




5. Input/Output Signal
5.1 List of Signal Names
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Function Output signal
Signal state during
name CPU mode Manual mode ;:::slilteillil;ely
after reset
X1 1| Input terminal for oscillation. -
X2 © | Output terminal for oscillation. Reversal phase of X1. -
REQ 0 | Command (serial data) output for an encoder. H
SDAT 1 | Serial data input. -
DR o Line transceiver control s1gna1 Normally L output. H output during L
transmission.
AS.BR 1 | AS:Address input BR: Comrflun}catmn baud rate B
setting mput.
Ad_CMD4 1| Ad: Address input CMD4:Commond input -
A3_CMD3 1 | A3: Address input CMD?3:Commond input -
A2_CMD2 1 | A2; Address input CMD2:Commond input —
Al_CMDI 1 | Al; Address input CMDI:Commond input —
A0 _CMDO I | AO: Address input CMD0:Commond input —
D [31:0]: Input/output data bus. Tnput state
D[31:0] /0 (D [31:16] must be open in the D[31:0]: Output data bus (L in the manual
16-bit CPU mode.) | mode)
D[39:32] 0 | L output D[39:32]: Output data bus L
. Data bus input/output state .
signal.
10SEL O |L indicates data output. H L output. H
indicates data input.
Communication BUSY signal. L output during data transmission and
/BUSY ) H
reception,
Communication processing
completion signal. Communication processing
L is output when data reception is . .
completed, and it is released when comp 1et19n mgna.l.
/EOF O | data is read. A strobe signal (L)_ is output -
Data of the bits in the transmission when datg reception is
Trigger register is reset with an completed
EOF signal.
MODE[1:0] 1 | Selection signal for the CPU and manual modes. -
/CS_XEA2 I /CS'Ch.lp selegtlon signal. XEA2:Encorder address input
Negative logic
/WR:Write control signal.
/WR_XEA1 I Negative logic. L input when | XEAl:Encorder address input -
data is written.
/OE:Output.enable.signal.
/OE_XEAG 1 | Negative logic. L input when | XEAQ:Encorder address input -
data is read :
E?(temal‘ tr_ansmlssmn start Transmission start trigger signal
ISTRG , | frigger mgnallmput. input, B
An alternative of the CPU
Conversion starts by the rise.
control..
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Conversion starts by the rise

Not in use.

Output data selection signal in

MDS the manual mode. -
Alarm output. ‘

ALARM L output. {Logical sum of all alarms) -
A timeout error is output regardless of the mode setting.
When data is not returned in response to a transmission of a request

TMOUT within a designated period of time, H output is done. I
Same as SYNC of the communication alarm CA2 of the register
output.

/RESET System reset signal. It is reset with L input. —
Control selection signal when
EEPROM data is read. .

OPTO . . Not in use. -
For more information, see
Section 7.8.1.
Timing for t2 in Chapter 9 “Serial Data Transmission/Reception

OPTI . . . —
Timings” can be selected. For more information, see Chapter 9.

CLKOUT 20MHz clock output.
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5.2 Pin Layout
Pin No. { Terminal I1/0 | Note Pin No. | Terminal I1./0 | Note
1 VD — 51 vDD —
2 SDAT 12 52 MDS I
3 REQ o] 53 /STRG I
4 D_R O 54 V55 —
5 V55 — 55 31 1/0
B MODE 1 I 56 D30 1/0
7 MODE O I 57 D29 [/0
8 TST1 I L fixed(test input) o8 D28 1/0
9 OPT1 1 Setting input 59 VDD —
10 OQPTO 1 Setting input 60 D27 1/0
11 TSTO I L fixed(test input) 61 D26 1/0
12 V38§ — 62 D25 1/0
13 X1 Ix 63 D24 1/0
14 vDD — B4 V33 —
15 X2 Ox 65 VDD —
16 V5SS — 65 D23 1/0
17 D39 O 67 D22 1/0
18 D38 O 68 D21 1/0
19 D37 @] 69 D20 1/0
20 D36 O 70 VER] —
21 D356 O 71 D19 1/0
22 D34 O 72 D18 1/0
23 D33 O 73 D17 1/0
24 D32 O 74 D16 [/0
25 VsSs — 75 VER —
26 vDD — 76 vDD —
27 CLKQUT @] 77 IOSEL O
28 VSS — 78 D15 /0
20 /CS8_XEAZ2 1 79 D14 1/0
30 /WR_XEA1 1 80 D13 1/0
31 |/OE XEAQ 1 81 | D12 1/0
32 AS__BR I 82 V35 —
33 Ad_CMDA4 I 83 D11 1/0
34 A3 CMD3 I 84 D10 1/0
35 A2_CMD?Z I 85 D9 1/0
36 Al_CMDI1 I 86 Da 1/0
37 AQ_CMDO I 87 VsS8 —
33 VsS — 88 vDD —
39 vDD — 89 D7 1/0
40 TSTEN 1 L fixed{test input) 90 D6 1/0
41 INPO 1 L fixed{test input) 91 D5 /0
42 INP1 I L fixed(test input) 92 | Da 1/0
43 INP2 I L fixed{test input) 93 VSSs —
44 QUT3 O (test output) 94 D3 1/C
45 V33 — ‘ 95 D2 1/0
486 ALARM @] 96 D1 1/0
47 TMOUT O 97 DO 1/0
48 /BUSY O 98 VD —
49 /EQF ] 949 /RESET 11
50 VES — 100 VSS —
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Note) I/O buffer types

I COMOS [evel input buffer

L CMOS level input buffer, Schmitt input

I CMOS level input buffer, SV tolerant (when 3.3V operation)
O CMOS level output buffer

I/0 CMOS level interactive buffer, SOkQ pull-up
Iy, Ox  Oscillation buffer

6. Operation mode setting (MODE)
Operation modes are roughly classified into the CPU mode and the manual mode.
Taking into consideration the control bus settings, the following three modes are

available.
MODEI | MODEO Function Remarks
I X Manual mode 40-bit output. Df39:0]
0 -0 16-bit CPU mode 16-bit bus output. Df15:0]
0 1 32-bit CPU mode 32-bit bus output. D[31:0]
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7. CPU Mode Operation

7.1 Basic Operation

After writing commands and memory data (write data and address data) into the
RAS102, when a trigger signal to start a transmission is input from the CPU or the
external trigger input terminal (EXT_STRG) in accordance with the contents of the

trigger input setting register, a transmission process for command data is started.

(1) CPU control
When the data is written to the transmission trigger register, a specified command
starts being transmitted to the encoder.

- (2) External trigger input . :

When a trigger signal is directly input to the external input terminal (EXT_STRG), a

- specified command starts being transmitted to the encoder.

Received encoder data is set to each output register, and an EOF signal (L-level) is
output when the communication is completed. The EOF is released when the output
register is read for the first time, and the transmission of a next command becomes
available at this point.

During a communication process, a BUSY signal is output (L-level).
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7.2 Transmission/Reception Control Timings

A0~A5 —(: { ) )
SR N e L]
CE I e
® | L1
DO~Dn  ——{omend esty—{Tmor ez O — —
STRG - #\ | ]
0 ]
SDAT Encorderdata
BISY \\ | ' |

1;221?3:; l | 01d received data X New received data

"] write data to the :
\érlte ga;ci: t;nr;hei!ster transmisson trigger (Released upen first data)
N 2 register

7.3 Block Selection (Chip Select)

Internal
.chip A5 | A4 | A3 Remarks
select :

Enable control (R/W) of block transmission |
and reception ,
Enable control (write) of the trigger input setting

CS1 0 0 1

CS4 1 0 0 |register and the transmission block selection
register
CS85 1 0 1 | Enable band rate setting
_ Other than those Not defined
: above

7.4 Data bus Input/Qutput Control(IOSEL)

/CS § /OE | /WR | Operation Mode State of [OSEL
1 X pad No selection H
0 1 1 Read
0 0 1 Read L
0 X 0 Write H
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7.5 Read Address (common in 16 bits and 32 bits)

MODE! | MODEO| CS | /OE |/WR | AS | A4 | A3 [ A2 | A1 | A0 Description
1 X X | X | X [ X X|X|X|[X]|xX Manual mode

Various data of Encorder
(See Chapter 11 for data address)

For more information, see Chapter 11 (/O Register) and Section 7.11 (Operation
Timings).

0O | X [0 0|1 0]0|1]|xX|X|X

7.6 Write Address (in the case of 16-bit bus mode)

MODE!IMODEG| /CS | /OE | /WR | A5 | A4 | A3 | A2 | A1 | A0 Description
1 X X | X | X | X |X|X]|X|X]|X|Manval mode
0 X 0 1 0 :0[0]1[0{0] 0 |Commandcode/Encoder address
0 X 0 1 O [0[O0|1[0]0]| 1 |EEPROM write data
0 X 0 1 ¢ [0J0|1|0] 1} 0 |EEPROM address
0 X 0 1 0 | 1|00 |x}X]| 0 |Trgger input setting register
0 X 0 1 ¢ [ 1[0 0| X]|X]| 1 |Transmissionblock selection register
0 X 0 1 0 | 1]0] 1| X]|X| X |Baudrate setting register
For more information, see Chapter 11 (I/O Register) and Section 7.11 (Operation

Timings). -
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7.7 Input Register
7.7.1 Command Configuration
(1) 1-frame command (CDF0-12)
Location data request/various clear requests/EC address setting/One rotation data zero
preset

| Command data
(2) 2-frame command (CDF13) Command data
EEPROM data read
| Command data [ Read Address (8bit) |
(3) 4-frame command (CDF14)
EEPROM data write
| Comand data  Writedata (lowerSbit)rite data (upper8bit)| Read Address (8bit) |

7.7.2 Command Data Register
A command register makes settings for encoder addresses and command codes. For
more information, see Chapter 11 (I/O Register).

(Up to bit 15 in the case of the 16-bit bus setting)

Bit 31 ~ 16 15 ~ 8 7 & 5 4 3 2 1 0
| 0 | 0 | oca | ces | ccz | ccr | cco [ xEa2 | xEal [ xBao |

Default 0 0 0 0 0 0 0 0

1) Command Code Settings

Command |CC4 |CC3|CC2(CCL|CCO Segment Remarks
code
CDFO OfoJ0|l0]|O Abusolute full data request
CDF1 01061010/ 1 |Request data| Abusolute lower 24-bit data request
CDFZ 0| ¢ |0 | 1| 0 |(individual mode) Abusolute upper 24-bit data request
CDF3 01010 1 1 Encorder status request
CDF4 O[O0 [1]10]0
CDFb 01011011 Requ‘est data Not support
CDF6 0 0 1 1 0 | (continuous mode)
CDF7 0jJo 1 |1]1
CDF8 0 1 0 0 0 Status flag clear request
CDF9 0|1 |0]0]|1 Op.eration Multiple rotation data clear request
CDF10 0 1 0 1 0 request Status + Multiple rotation data cleae request
CDF11 | 0 | 1 | 0| 1 | L |{individual mode) Encorder address setting '
CDF12 0|11 ] 1L [0]0 One rotation data zero preset
CDF13 G| 1110 ]| 1 Memory access| Memory read request
CDF14 0Oy 1 1|10 request Memory write request

{individual wode)

CDF15 011 1 1 |Request data| Temperature data

CDF16~31| Other than those above | Not defined
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Note) Operation request need transmission to encorder continuous 8 times.

- Commands CDF15 is supported by the M35A. They are not supported by heM30A.

- For more information on the frame format, see the specifications for the encoder
M30A/M35A.

(2) Encoder Addresses

XEA2 XEAI XEAQ Encoder
segment

0 0 0 ENC1

0 0 1 ENC2

0 1 0 ENC3

0 1 1 ENC4

1 0 0 ENC3

1 0 1 ENC6

| 1 0 ENC7

1 I 1 ENCS

7.7.3 EEPROM Read Address Write Register

In the case that a command code is a memory read request (CDF13), a read address is
written to this register. |

For more information, see Chapter 11 (I/O Register).

(Up to bit 15 in the case of a 16-bit bus setting)

bit 31 ~ 16 15 ~ 8 7 6 5 4 3 2 1 0
| 0o | 0 | ADR7 | ADR6 | ADRS | ADR4 | ADR3 | ADR2 | ADRI | ADRO |

MSB LSB

7.7.4 EEPROM Write Data Register

In the case that a command code is a memory write request (CDF14), write data (16
bits) as well as a read address (Section 7.7.3) are written to this register.

For more information, see Chapter 11 (I/O Register).

(Up to bit 15 in the case of a 16-bit bus setting)
bit 31 ~ 16 15 14 13 12 11 18 9 8 7 6 5 4 3 2 1 0
| 0 |p15|p14 [p13[p12]D11|D10| D9 [ D8 | D7 | D6 [ D5 [ D4 | D3 [ D2 [ D1 | DO |
MSB LSB
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7.7.5 Trigger Input Setting Register
An output control method for a transmission start trigger signal (STRG; see Chapter 5

Internal Configuration), is selected. For more information, see Chapter 11 (I/O
Register).
(Up to bit 15 in the case of a 16-bit bus setting)
bit 31 ~ 16 15 ~ 4 3 2 1 0
| 0 | 0 [ o | o [TEXT] 0 |
Default 0

EXT = 0/A trigger signal is controlled by the CPU.

= ]/A trigger signal is treated as an external input

7.7.6 Transmission Trigger Register

In the case that the CPU control is selected from the trigger input setting register, a
transmission start trigger signal (STRG; see Chapter 5 Internal Configuration) is output
in accordance with the bit setting. In the case that the external control is selected, the
data in this register becomes invalid (masked).

The bits of this register are reset with the rise (i.e., when the output data is read for the
first time) of an EOF signal, which is output when communication with the encoder is
completed. For more information, see Chapter 11 (I/O Register).

(Up to bit 15 in the case of a 16-bit bus setting)

bit 31 ~ 16 15 ~ 4 3 2 1 0
| 0 | 0 | o [ o | T | o |
Default ‘ 0
TRG: = 0/A wransmission start trigger signal is not output

= 1/ A transmission start trigger signal is output

7.7.8 Communication baud rate setting register

It is usually set to 2.5 Mbps (when the power is turned on).

The baud rate can be changed by rewriting the setting of the internal register.
For more information, see Chapter 11 (I/O Register).

bit 31 ~ 16 15 ~ 4 3 2 1 0
| 0 | 0 [ o [ o [ o [ BR |
Defanlt 0
BR Baud Rate
0 2.5 Mbps
1 4.0 Mbps




7.8 Other Input
7.8.1 OPT 0 Terminal
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This is an input terminal to set a control method when reading EEPROM data (CDF13).
In the case of EEPROM data read, valid read data can be obtained only after CDF13
command is transmitted to an encoder twice (reference: Encoder M30A/M35A

Specifications). The OPT 0 terminal is a setting input terminal to select whether the
second transmission is controlled by the RAS102 or by the CPU.

OPTO

Function

EEPROM data read is controlled by the RAS102. {*1)

A read operation becomes available after the CPU issues a command for
EEPROM data read. In the meantime, it becomes the communication
state (/BUSY = L) during approx. 350-375 us of data read.

EEPROM data read is controlled by the upper CPU.
The first and second commands for EEPROM data read can be
controlled by the CPUJ,

*1 When using this mode, verify that the “BUSY” or “MEMBUSY” flag is not set to
the encoder status just before transmitting CDF13.

7.8.2 OPT 1 Terminal

This 1s to enable to select the timing for t2 in Chapter 9 “Serial Data

Transmission/Reception Timings.”

For more information, see Chapter 9.

7.9 Output Register

Various data of received encoder data are written to the output register in accordance

with a transmitted command.

For information on the contents of output data, see Chapter 11.

7.9.1 Encoeder Status

Bit Status Flag

ESO BUSY +MEMBUSY

ESI1 BATT

ES2 OVSPD +MEMERR+OVTEMP

ES3 STERR +PSERR +MTERR+INCERR*2

*1 For more information on the encoder status, see the specifications for the encoder

M30A/M35A.

*2 INCERR is supported only by the M35A.
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7.9.2 Communication Alarm

Bit Status Flag Remarks

CAQ CMD The transmitted command and the received command do
not match. '

CAl FORM The logical sum of the start bits and the stop bits of all the

fields does not match. Or the received data length after IF
is insufficient.

CA2 SYNC Received data. fail to be returned within a designated
period of time after a command is transmitted.

CA3 CRC - CRC generated by the received data and the transmitted
CRC do not match.

* CRC code: A computing range of the received data for a CRC code include all bits
except the start bit and the stop bit for each field (IF and DFn).
Generative polynomial equation G (x) = X* + X* + X3+ X? + 1

7.9.3 Alarm Flag (AF)

The logical sum of the encoder status (Sectlon 7.9. 1) and the communication alarm
(Section 7.9.2) is output,

An output format in which an alarm flag is assigned at the most s1gn1ﬁcant bit (MSB) of
each data can be selected.

7.10 Other Output

7.10.1 BUSY Signal (output to each block)

In both the CPU mode and the manual mode, the output becomes L level Just before
communication starts, and it returns to H level after the received encoder data is set to

the output register.

7.10.2 EOF Signal

In the CPU mode, L level is output after the received encoder data is stored in the output
register, and a series of receiving and transmitting operations are completed. When
output data read is performed for the first time after the output, the EOF signal is reset,
and the output returns to H level.

The bits of the transmission trigger register which an EOF signal is output are reset by
this signal.

7.10.3 TMOUT Signal

In both the CPU mode and the manual mode, if data fail to be returned in response to a
request signal within a designated period of time, H level is output..

It is released when the next communication starts.

When a period of time from when the transmission of command data is completed to
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when encoder data is received (i.e., until a start bit is detected) exceeds the criteria listed

in the table below, it considers as an error.

Mode Communicatien Criteria
Baud Rate
Individual 2.5 Mbps 5 (+2.0us, -0).5us)
Mode 4.0 Mbps t5 (+2.0us, -0.3us)

Note) For information on the values of t5 , see Chapter 9.



7.11 Read/Write Operations
7.11.1 Read Cycle / Timing Chart
(1)Control Timing

RUSY |

Addross —————(——)

s .

Data bus \___/‘Data ;
Register f |
egister for X New received data

recelved data

(2)Timing Chart
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t1
Address >< X
t2 +3 t4 )
s 5\ /
t4 t5 =
OF N\ //
té t7
Data bus Hi~7 <In’ifﬁnite valid data

ata

)

[Common in VCC =5V /VCC=3.3V]

Time MIN Standards MAX Unit
tl 100 ns
12 : 0 ns
3 100 ns
4 0 ns
t5 100 ns
t6 72 (82) ns
t7 17(33) ns

Note) The values of t6 and t7 in parentheses are those for 3.3V operation.

Hi-Z

Note) When conducting the read cycle operation continuously, take 50ns or more for the =
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non-active time (H) of /CS and /OE signals.

7.11.2 Write Cycle / Timing Chart
(1) Control Timing

Address 4{ )

Data bus { command y—
Register for
transmiseion data L command
BUSY |
(2)Timing Chart
tl
Address >< ><
t2 t3 t4
o\ /
cs
N /
t5 t6 t7
® 3 /
N\ /
t8 t9
iy i~z / Indefini
Databus  Indefinite data A < Validdata ~ MUEE T

[Common in VCC =5V /VCC=3.3V]

. Standards .
Time MIN MAX Unit
t1 100 ns
t 2 0 ns
t 3 100 ns
t4d 0 ns
t5 0 ' ns
t 6 100 ns
t7 0 ns
t 8 50 ns
t9 G ’ ’ ns
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Nofe) When conducting the write cycle operation continuously, take 50ns or more for
the non-active time (H) of /CS and /WR signals.

8. Manual Mode Operation

Encoder addresses, and command codes to be used for communication to an appropriate
setting input terminal, and then input a start trigger signal (negative pulse) from the
M_STRG terminal. A start trigger signal is output the rise of the signal starts the
transmission process of command data in accordance with the settings of encoder
addresses and command codes.

- The received encoder data is stored in each register, an EOF signal in L-pulse is output
when the communication is completed. :

The manual mode does not support that process of EEPROM data read/write and

communication through a bus connection.

8.1 Transmission/Reception Control Timing

an~1 —( )
S P G—
FLSTRG |
REQ Commandl
SDAT | Encorder data [
D/R —,—I {Receive state)
wsy ] I
Internal latch data 0Old received data X New received data
EOF L
MDS . |

40-bit output

Do-D39
ALARM 0ld alarm X New alarm

0ld data X New data 1 X New data 2
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8.2 EOF Signal
When encoder data is stored in the output register after communication is completed,
the BUSY signal is released, and L-pulse with the pulse width given in the following
figure is output

0.5us

8.3 Encoder Address Setting
In accordance with the table below, set address data of the encoder which controls
communication to the input terminal.

Terminal Name - Encoder
XEA2 XEAl XEAQ Segment
0 0 0 ENCI1
0 0 1 ENC2
0 1 0 ENC3
0 1 1 ENC4
1 0 0 ENCS5
1 0 1 ENC6
1 1 0 ENC7
1 1 1 . ENCB8
8.4 Command Code Setting

In accordance with the table below, set command data which is going to be transmitted
to the encoder to the input terminal.
CDF13,14(EEPROM control) in CPU mode is not support.

Frame Terminal Name Segment Remarks

Name [CMD4|CMD3[CMD2Z[cMD1]CMDO

CDFO0 0O (0] 0O i0]0O Absolute full data request

CDFlI | 00|00/l ?ﬁfﬁﬁg‘ﬁt Absolute lower 24-bit data request
CDF2 010 0 1 0 mode) Absclute upper 24-bit data request
CDF3 0 0 0 1 1 Encoder status request

CDF8 0 1 0 0 0 Status flag clear request

CDF9 0 1 0 0 1 Operation request Multiple rotation data clear request
CDF10 0 1 0 1 0 | dividual mode) Status + multiple rotation data clear request
CDF11 0 1 0 1 TR e Encoder address change request
CDF12 0 1 1 0 0 One rotation data zero preset
CDF15 0 ! 1 L L 22;?;?;? Termperature data (10 bits) request
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8.6 Communication Baud Rate Setting
In accordance with the table below, set the communication baud rate.

Terminal
Name Baud Rate Setting
BR
0 2.5 Mbps
1 4.0 Mbps
8.7 Output Data

8.7.1 40-bit Parallel Output
Output contents are switched in accordance with the setting of the MDS terminal. For

more information, see Chapter 12.

8.7.2 Alarm Logical Sum Output

Output terminal: ALARM

Only in the manual mode, regardiess of the input state of the MDS terminal, the logic
sum of the encoder status and the communication alarm is output. The output data is
retained until next received data is obtained.

In the-CPU mode, the logic sum is not output, and L-level remains unchanged.
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9. Serial Data Transmission/Reception Timings
9.1 Timing Chart
9.1.1 Individual Mode

2—frame command (memory data read command)

Controller sid o
Controller side ,  <——> t2, 4 i3
CMND (CTRL) ; I command l | command | I command
D/R (CTRL) | Orive state) | (Recaove state) | | orive diate) (Receive state)
:
t5 6 t9 ' S s
Encorder side i
SD (ENC) Encorder data Encorder data
D/R (ENC) (Receive state} (Drive state) (Receive state) | {Drive state) I
. : t8
e >
Communication line t10 t11

SD+

AN

t 10 :between command and encorder data (=t5—t3—t 7)

t 11 :between encorder data and command (=t9—t2—1t8)

Time Transmission Speed Time Transmission Speed
2.5 Mbps 4 Mbps 2.5 Mbps 4 Mbps
t1 72 us 45us t7 200 ns 50ns
| .,_‘.(Q_F_’T% oy | 795ms 535 s " 200 s 150 s
(OPT% _py | 750ms 600 s 9 [0usMIN) | 7ps (MIN)
3 50ns 50ns t10 2775us [9us
#“ 10 ps(Mim) 7 us(Min) tl1 1.85us(MIN) | = 1.5 ps (MIN)
5 Jus 2us
6 21.6/28.8 us 13.5/18 pus

Notel) It is assumed that the delay of the transmission path and the propagation delay of
the transmission/reception circuits are “0.” .

Note 2) The timing for t2 can be set with the OPT1 terminal.

Note 3) In case of long-distance transmission(becomes 30m or more ,there is the necessity of
settmg the t3 time for a long (1-1.5ps),in order to prevent incorrect of an error which of TMOUT. For more
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information on long-distance transimission ,see Chaipter 13(Example of Applic‘:ation Circuit)

9.2 Detection of Encoder Data
(1) Verification of the response waiting time
l oK
(2) Detection of the start bit
I OK
(3) Detection of the sync code
l OK
(4) Read of the main data
l 0K
(5) Detection of the stop bit
l OK
(6) Detection of the start bit <—
1 0K
(7) Read of the main data Repeat the number of times equivalent to the
- number of the data fields
l oK
(8) Detection of the stop bit
)oK —
(9) Judgment of acceptable or unacceptable using the CRC code
(10) End of reception




10. Clock Oscillation Circuit
An oscillation circuit is constituted by connecting a crystal oscillator to the X1 and X2

terminals.
Clock frequency:

20 MHz

Frequency deviation: within +/- 100ppm

See the information given below for the recommended circuit.

S5082791-27/34 -

An appropriate circuit configuration and values of the constants must be selected

according to an oscillator to be used.

<Configuration of an oscillation circuit>

(1) Example of a circuit with internal oscillation

| X1

X2 |

X1

Xz
RF

GG ——

7

Xtal

-

20MH=z

RD

CD

GND

Reference Values for Circuit Constants
Xtal: FA-238 (20 MHz, Seiko Epson. Corp.)

VCC = 5.0V VCC =33V
RF 1 MQ 1 MQ
RD 390 O 240 Q
CGCD | 6pF 5 pF

2) Example of a circuit with external oscillation

| X1

X2

X1

Xz

-0

20MHz

/J7 ano




11. I/0 Register (CPU Mode)
11.1 16-bit Bus Mode
11.1.1. Write Data
Internal chip select: CS1

A5 | A4 [ A3 A2 | a1 [ a0 |15 pi4{p13]o1z{p11]pio] pa [ o8 [n7 {6 | b5 {4 f03 b2 [D1] DO
gjo0jt1]J]otjo)jogojlolojolo|loa({o}foO Command code[4:01 |EC address[2:0]
0o 0|1 Juss 16bit EEPROM data LSB
ofol1fof1]ofo]olo[ofolo]o]olns svit Errrow address  LsB
- Internal chip select: CS4

A5 | a4l a3 ] a2 [ 41 ] a0 [b1s|p14|p13|p12|p11|p10f po | ps [ D7 |06 | 05 [ Da |03 {2 | D1 | DO
1]o]o xlololae olofoflololo]ololo]o]o]ext]o
1lofao{x|x[1]o]o oloJoflo]o|lo]o|lof{olojo]msfo
- Internal chip select: CS5 _

A5 | A4 | a3 | A2 | A1 | a0 Jois|p14|p1a|p12|pi1]p1o[ oe | o8 | b7 | b6 | D5 [ pa | D3 [ D2 [ D1 | DO
1lof1]x|x|xjolololofolo]o]o ololoflofo]o][sr
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Note) x : Dot care



11.1.2 Read Data

Internal chip select: CS1
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o0F |5 [ aa]a3[a2]a1]a0]nis [o1a|p13]o12]pit|nto] oo [ o8 [ o7 [ o6 [ o5 [pa[o3 o2 o1 | vo
Comnunication alarm EC
0 4] : :
0 1T]10(0 CADS:01 EC status ESF3:01| Command code[4:0] address [2:0]
0]0 1 010 1 ABS 40bit full data (ABS[15:01) LSB
0 010 1 0 i 0 ABS 40bit full data (ABS[31:161}
oJoj1 ot ]1fJolofo]olofo]o] o [nsBaBSaomittulldata (ABS[39:32])
0]0 1 1 0 1 | AF ABS 40bitfull data (ABS{14:01) LSB
00 i 1 1.1 0| AF ABS 40bit full data (ABS[29:15])
oot it ]tlaiofo{o]olo]uss] aBs aowitfull data (ABS[39:30])
Communicaticn alarm EC
0 0 0 0 . : H
110 CA[3:0] EC status ES[3:01| Command codel4:0] address [2:0]
0] 0 1 o]0 1 ABS Lower24bit data (ABS[15:01) LSB
1 ABS Lower 24bit data
g0 1 0 0 ’ 0
! 0 ofojofoyoe 0 |MsB {ABS[23:161)
01011 i 0 1| AF ABS Llower 24bit data (ABS[14:01) [SB
oot ]t {1 [olarfolofo]oloo]nss aBS Lower 24bit data (ABSI23:151)
Communication alarm EC address
0 : de[4:0
olJ0)11]0]0 CA[3:0 EC'status ES[3:0]1] Command code[4:0] [2:0]
0 {0 1 010 1 ABS Upper 24bit data (ABS[31:161) LSB
2 ABS Upper 24bit data
0 0 1 0 i 0 0 010100 ]O0]0O]| 0O |MB © (ABS[39:32])
0l 01 |1 ]0]1]AF ABS Upper 24bit data (ABS[30:161) LSB
o {of1 [t [1]olarfoflo ool o]o]uss aBS pper 24bit data (aBSI39:311)
Communication alarm . . : . EC
3,182~ ojo|1|[0ofo]fo CAL3:0] EC status ES[3:0]| Commsand code {4:0] address[2:0]
ojJo|1|0o]|o0]1 Status code (ALM[15:0])
Communication alarm EC address
0 : de [4:0
0|01 c{0 CAI3:0] EC status ES[3:0]| Command code [4:0] [2:0]
13,141 0 0 1 [ 0 1 MSB 16bit EEPROM.data LSB
0|0 1 0 1 0 0 0(0]|]O0O]|O0O|OG{0]| 0 |([MSB 8bit EEPROM address LSB
0 0 1 1 1 OJAF|O|O]|JO|O|O]|0]|0|[MSB 8bit EEPROM address LSB
Comunication alarm . . EC address
15 ofo|1]alofo CAL3:0] EC status ES[3:0]| Command code [4:0] [2:0]
®1 . 10hit temperature data
LsB
010 1 010 1A JOJOfO]O]O MSB ©BE9:07)

*1,CDF15 is not supported by M30A
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11.2 32-bit Bus Mode
11.2.2. Write Data
Internal chip select: CS1

M a3 ) a2 [ an ] mo Jooi oso ) ooy [ oo | 027 [ | oos | 024 [ 0o3 o [ ozt [oao [oro | wus | 17 [wrs | ots | ore fota forz fota Foro [ oo [ o o7 [os [ o5 [ o4 [ ms [ ;o [or |

&

glijojojofjojejojofofojojofafojofofalojoalolajofafalaoalalo]o Conmand code ECaddress

G ofob t Jojojo)c]ajaqj0o]0|ue 8bit EEPRON address L$B | HsB 16bit EEPRON data LB

M| A3 | A2 A1 | A0 031030 D29 | B2 {027 ) D26 | D25 | D24 D22 022 [ D2 | 020 [ M3 D18 | D7 | D16 | 15 | D14 | D13 [ miz {1 10| 09 | 08 | 67 | D6 | 05 [ o4 {03 |02 | D1 | D0

M A3 ) AZ) A1 AD D31 | D30 {029 |08 (D27 | D2 (025|024 023 | D22 | D21 D20 | D19 | D78 | D17 {016 {013 | 014 {013 jonz fore fooe| 09 § 08 F 07 | 06 | 05 | 04|03 |02 [ D100




11.2.2 Read Data
Internal chip select: CS1

S5082791-31/34

F | a6 | ajas | a2 M [ a0 Just foso fooa oom oo [o26 [ 005 [ ooe | oes foaa { vor [ ooo Voto | s fury | wos Jots foue [ors fora Jon | oo [ o [ os [or [o6{ o5 [ o Joa Joe Tou [
o Loftfolofolofofolofotoqolo]ele]|alo]|alo]a]q]| Cmnicatin EG status] ot code [0 [ address[2:0]
alarm GA[3:0)
ol fo ool ABS A0bit ful ! data (4BS131:01) 5B
Lo dofofofrfolw{ofoleoJoJo o ololo o alolo oo oo ool o [o]ov] e sosmitfurl s obstoonae)
o Jol i ol 1S dhit full dara  (ABSL30:0)) Lsh
o Jofofrfefofwfofefofele{o{ololofolofololelolololalolel ool  msamitanc s
o foltfolalolofofolofelolofolofolofofa]o]a]y| Commnicetion £ status [3:0] Comand code [4:0]  [ECaddress [2:0)
1 . alarm CA[3:0)
o Jolrlololt el ol ool oo o ue 105 Loveribit date (485(25:0]) 158
¢ Lot oolofalolalofolofe)efolololololo]ofo] Comenicatior o it msa Comend code [0 |Ecaddress [2:0]
? alarm CA[3:0]
o Jol ool lelololololoo]o]us ABS Upperdbit data (48S130:14]) Lss
s o fofofofofalofolololalololololcfofofalalo]ey Comnication f  suna Comnd code [4:0]  [EG adress [2:0]
~12 alarm CA[3:{]
o ool fwlelolofololololelololclolo]o]e Status code (ALHCI5:0))
ail o [o v foloofofe|ofo|afolofofelolo|efolofo]o] ®mmeation otz Camend oode (50} [EC address [2:0]
4 alarm GA[3:0]
o Jodrfolof ol ololololololms it ceramattress 158 [uss {6it EEPRO LsB
o oo fofoloolofelelalofo)afolofo]o]ofo|o]e]| Pmnicaionl s eny Cormand code [4:0]  |EC address [2:0]
%1 alarm CALL:.0]
o Jofrofofedefofefelofobololofolololalolololelolololo] o [us 1ot temperature ata msmey (3
*1,CDF15 is not supported by M30A
- 12.Manual Mode Qutput
coF Juns Jose | 036 | 057 | 036 { 035 | 024 | 053 { oz | b3t § b3c | 028 {008 | o7 | 026 | 025 | 24 | 023 | 22 | o2t | oam [ 19 | o1g [ 17 fota {15 J 14 13 [ sz [orr Joro] o9 | o8 [ o7 | o |05 [oe]os] oz | o1 [ oo
: Communication . ) EC address
ol the Lol e e oo e oo oo O] oy | e S | st i |
0 [us 185 Abit full dats (ST O1) L5
Communicat ion . . EG addrass
’ Tpojojojojofofojojofojojojojofejojofofajoljofolo]o alarm CALZ] EC status ES[3:0} | Command code [4:0] 24)
ofololololololelololololoofo]o]ec]us M5 lover Mbitdata  (ABSEER:OD) LB
Gommunication EC address
. 3.0 :
sl fee e e e e el oo e oo el efofefelo o] 0|0 wamogy | o B0 | omw wa | O
sololofolololalof{o ool olololo]o]us M5 wperhit data  (ABST: T6D) L3
' icat] £ add
s 1 o[ oo odololeloololoololololalolo]olo]olo]ols]| ©m™NICRN | b it il | comam oo oy | 0
" alarm CAL3:01 [2:0]
aololalolofoololelololololololalelelale]eleclo]e Status code’__(ALNTT5: 0)
tdolofofolofololefelolo|ofofo|olololofels|e]olo]o] ™M=N | oot msran | comend cote o | 5200
15 : . alarm (A[3:() [0
%1 0hit dat
oo lalolololofolololololofololololalolelel|eo]ofolalolo]elo]e]s ! te"(‘;;gr_‘;';“re ST
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13. Example of Application Circuit
13.1 16-bit/32-bit CPU Mode

*1
+5v
A5
1.2k . AS_ER »
ADMAES RASL1C?2 Ad_CMD4
ST sS4 cEfa A3_CMD3 A
220% e % 4 ————f o A2.CHD2 22
[==> i ! =l ‘o . b on AL.CHD1 Al
a3 = Fi4 N T SnaT AD_CMOD 40 -
o Adress bus A[5:01]
) ks Y] ) ; :
P scs Chip select signal .
. PWRA_KEAL ::': Output enable signal
B + / | = 3 .
Trigger signal ~———— /e /O_E e p Write control signal
MDS DI3T: 22—
Inv Biateg] Interractive data bus
Setting input
] ToSEL |— DI15: 0] in the 16-bit CPU mode
Chapters 7 and 8 L il
. D — " =1 ]
Mode control signal : - D[31: 0] in the 32-hit CPU mode
Mode1 | Mode 0 | Operation Mode e L JECF pb———— \
L L 16-bit CPU mode ) o ————{wooeo ™ouy —mo Communication BUSY signal
L H 32-bit CPU mode ' ALARM |—

Communication process

I 1 — 0 /PEsE . .
Power ON reset signa . a completion signal

X1 X2
E Timeout, signal
——3
) = 2oMHz T
Note)See “5.2 Pin Layout” for the layout of terminal pins. LA Al

Terminals D16 to D32 must be open in the case of the 16-bit CPU mode

*1: Points to note in the case of a long-distance transmission
If the communication path length between the encoder and the
controller becomes 30m or more, insert the circuit below into the D R

signal line.

D_R(IN}
RAS102 output

D_ROUT)
Tranceiver side

¥ Example
R=10kQ
C=120pF




13. 2 Manual Mode

av
10K bV

Trigger signal

Qutput data selection signal

Setting input {(Chanters 7and 8)

Power ON reset signal

Note)See “5,2 Pin Layout” for the layout of terminal pins,

RAZ102

AED
bOR
SDaT

—_— ] /STRE

o [

3 'vDV

HCS

OPT4

0PTY

MODEL

MEDED

#RESET
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\
P I . B Input Baud Rate setting
A4_CkD4 cMDd .
AJ_CMD2 | choa
AzcHpal_ o2 Input Command code setting
AL_CHD1 chD1
AD_CHMOO ChOo

SOB_RELR e

FOE-XEAD p—T———

XEAZ
AW sEAs P EAL ] Input encorder address setting

Dl3g:32]

ol31:0l

J Output data bus

40bitDI39:0]

I0SEL —

sy b Communication BUSY signal

/8F b——— (Communication process completion signal

TMOUT
ALARM

N

Timeout signal

Alarm signal
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14.Packaging dimension
Plastic QFP 100pin Body size 14 x 14 x 1.4mm(QFP15)

. Ho
D
51
ﬂﬂﬂﬂ QN amaaIenannn
76m =150
= = wl
— INDEX =
100 = — 26

daf o
HE:
I
Lead type STD (QFP15-100pin STD) —|
Symbol "~ Dimension in Milimeters Dimension in Inches * :
Min. Nom. Max, Min. . Nom. Max.

E 13.9 14 14.1 {0.548) (0.551) (0.555)
D 13.9 14 141 {0.548) (0.551) (0.555)
A 1.7 (0.066)
Ad 0.1 ' (0.004)
Az 1.3 1.4 1.5 (0:052) (0.055) (0.058)
le] 0.5 {0.020) .
b 0.13 0.18 0.28 (0.008) {0.007) (0.011)
C 0.1 0.125 0.175 (0.004) {0.005) {0.008)
] 0° _ 10° (0%) (10°)
L 0.3 0.5 07 (0.012) {0.020} {0.027)
L1 1 (0.039)
L2 0.5 ) (0.020)
He 15.6 16 16.4 (0.615) {0.630) (0.645)
Hp 15.6 16 16.4 (0.615) {0.630) (0.645)
g2 12° (12°)
B3 12° ‘ (12°)
R 0.2 {0.008)
R1 0.2 ' {0.008)

= for reference





