Smart Abs Specification

SA35-11/24bit-LPS-5V

TS5643N100
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1. SCOPE
The smart Abs is low cost versatile multi-turn absolute encoder. The encoder produces incremental and
absolute output signals. The absolute signal is converted from parallel format to serial format by a LSI
inside the encoder resulting in a serial signal (manchester code) output.

2. TYPE
The encoder type is as follows.
FUNCTION NAME : SA35 - 11/24bit - LPS - 5V.
TYPE : TS5643N100

3. FUNCTION
The smart Abs has the function named pre-load which renews 5bit absolute data to 11bit absolute data.
The 5Sbit absolute data is the signal at power on. The pre-load operation is performed by rotating the
encoder shaft for CW or CCW approximate 2° (mechanical) after power on.
The permissible rotating speed for the pre-road operation is up to 600rpm.
The 13bit multi-turn signal counts 18192 rotations. The multi-turn signal is stored in a LSI internal
counter. This counter is maintained for lhour by a capacitor incorporated in the encoder.
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4. SPECIFICATION— I |
Parameter Condition Value Unit
Single tumn 11 bit/tum
Absolute Sig.
Multi-turn 13 bit
Resolution
Count Sig. 2048
Incremental Sig. count/turn
Index Sig. . 1 -
Absolute Sig. 170 MAX.
Frequency Response kHz
Incremental Sig. 170 MAX.
Absolute Sig.
Serial Data See Table I &1 S
Incremental Sig. Phase _— See Table HI —_—
Power supply operation 84 MAX. -1
(5000) S
Slew Speed -
Battery supply operation 100 MAX (rpm)
(Multi-turn data only) (6000) :
Power supply operation
80000 MAX.
Acceleration For 10 sec. after power off rad/s®
Battery supply operation 4000 MAX.
Line driver Source 20 MAX.
Output AM26C31 mA
(RS422A) Sink 20 MAX.
Operating temperature — -10~+85 C
Storage temperature e -20~+90 T
Humidity 140 o 9 MAX. | % RH
I 5~2000Hz
Vibration 3 direction, 3hr each. 10 G
11ms
Shock 6 direction for 3 repetitions. 200 G
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SERIAL SIGNAL FORMAT

Start Sig/

1 Field

1st Frame 2nd Frame

25us

== =
~=a
-
-
~-a
-~
-~—
-~
-

~-
-
-
-~
=~ -
Poy

¥2nd frame is same

3bit as 1st frame.

T B O R e |1
L |

Data
,7 Moden address {

J

Frame address T
1st:0
2nd:1

~~ Stop Sig.(0)

1st: 00 CRC Sig. \\\

2nd: 00

7/
/

LSB) Single turn Data (11bit)
1st Frame . 1 0 - "
2 b/ 2 2 T T 2
\ | | | | [ | | |
. .., (MSB) ‘
<—— Multi-turn Data (13bit) ——=BE | 0F | 0S | BA | PS | CE
2nd Frame T
pmmm e m e e 23
2 2 0S
| | | | |
C J
Y
3.125 us 0.875 s All signals are normary "0” data.
k{ Manchester code Data
] 1 § SS—LH_ Data’l . Data’0
01011111 0.375 us
Start L L
Ltar l Data Stop Sig. F______4
- 2.625 us Sig Modem lus
address
TABLE [
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Symbol

Name

Description

BE

Battery Error

If the voltage in the battery supply circuit inside the encoder falls
below 2.75+0.25V, BE signal "1" is output.

[Remedy]

Carry out a reset operation, because an error has occurred in the
multi-turn data counter.

OF

Over Flow

The multi-turn counter overflow.

The 13bit counter continues to be counted normally even if the OF
signal "1" is output.

See detail below.

[Remedy]
Carry out a reset operation.

(O]

Over Speed

If the encoder shaft rotates over slew speed and acceleration rate,
the OS signal "1" is output.

[Remedy]
Carry out a reset operation.

BA

Battery Alarm

When the external battery wears out, the BA signal "1" is output.

{Remedy]
Carry out a reset operation.

PS

Pre-load Status

The PS signal "1" is output until the pre-load operation is
performed..

CE

Count Error

If the single turn absolute data error occurs, the CE signal "1" is
output.
When the absolute data recovers, the CE signal will be "0" data.

BE+OS

Battery error & Over speed OR gated signal.

* Over Flow

8192F -
Counter ,,
Value / .
Rotating
| | amount
-8192 8192 (000 3
W CCH 2019-09-25
OF Sig.—_—__——.l__——J— “1:’
___________ “0”
(4095. 75) (4096. 25)
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sig.
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1 L

T=360" /2048
a,b,c,d=0.125T

—> CCW Viewed from encoder shaft.

=T,/ 2=b+c
TABLE I
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. SPECIFICATION— Il (ELECTRICAL)

Rating Ta=25C
Characteristics Condition Unit
MIN. | TYP. | MAX.
Power Supply Voltage o
PPy Yorag Ta=25C 475 | 50 | 525 v
(Veeo)
Normal operation 150 mA
Power Supply Current
Power on at internal capacitor *1
_ . 500 mA
discharge
*2 | P ly to batt 1
Power supply operation ’ ower Supply fo batiety SUppY 4.0 4.2 44 A%
voltage
&
. Battery supply to power supply
Batt 1 ti 4.1 43 .
attery supply operation voltage 4.5 A%
Battery voltage 3.6 A%
Alarm on (Battery wear out) 3.1 325 34 A%
Battery Alarm Voltage
Alarm off (Battery renew) 32 34 3.6 A%
Battery Error Voltage Battery voltage 2.5 2.75 3.0 A%
at Power on 3.6 uA
Battery Consumption For 10 sec. after power off 15 mA
Battery operation ® 90 100 uA
Internal capacitor o1
. sec.
Stand-by time of serial |Vecc=4.75V full charge
data output at power on |Power supply
impedance=0 Q |Internal capacitor
) 0.8 sec.
discharge :
Internal capacitor Charge for 3 hr. min. *4 ! hr
operation time at Vee=5V. '
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Note.
* 1 See Fig.1 below.

(mA)
600~

400

Power Consumption

0 J | |
1 15 30 45
Power on ——=Time(Second)

F.

* 2 See Fig.2 below.

Power supply voltage.

5V-

4.4V-N
4.2V |
14.0

]
1
Power supply i
i
i

Battery supply ! :
operation \

T |
1

|

Power supply
operation

operation

* 3 Battery Comsumption. See Below table.

Slew Speed Battery Comsumption (Typ.)
0~7.58""
- 90 1 A
(0~450rpm) H
~ -1 ,
7.5~138 120 1 A
(450~900rpm)
15~ 1008~"
210 A
(900~ 6000rpm) “
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6. SPECIFICATION—II(MECHANICAL)

Characteristics Condition Value
, MIN. | TYP. | MAX.
; 5 5.9 N'm
Starting Torque at 20C 60) (g-om)
: 1X107° Kgm®
Moment of Inertia (10) (g-cmn%)
Radial 0.05 mm
Mounting tolerances Axial 0.2 mm
Angular 0.1 deg.
- 100 s™!
Slew speed (6000) (pm)
Acceleration _— 8X10%| rad/ S”
Mass Without cable 03 Kg
Protection E— 1P=40 E—

7. CONNECTION

Symbol Fnctiion Color
Rx Brown
— Serial Data
Rx Brown, Black
A Incremental Blue
A A sig. Blue,/Black
B Incremental Green
B B sig. Green,Black
Z Yellow
— Index sig.
Z Yellow,” Black
Vee DC +5V Red
GND | OV White,” Black
VB Battery (+3.6V) | White
GND ov Black
RST Reset Gray ( 0ob
2019-09-25
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8. RESET OPERATION

Applying a power supply voltage to the reset terminal for more than 4 seconds at a power supply
operation, the following data will be reset.

D Battery Error

® Over Flow

® Over Speed

® Multi-tum Counter Data.
Reset signal and serial data timing diagrams is given below.

Reset Sig. S 2~dsec. | 5mS Max.

Serial Data Tranfer I Stop /) Transfer

9. POWER & BATTERY SUPPLY CIRCUIT

100 Q

Trope

-
+

Reset RST

Power Supply Vcco

AN Power Supply
Circuit
150mA MAX
Voltage
Battery VB Regulator D ’
C) Battery Supply
Circuit
I 0.22F 90 uA TYP.
Internal TrT
Capacitor
ov GNDO______;l7
Case Ground “CGO——j;
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