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SATI stands for Stand Alone Trimming Interface. It enables zeroing and trimming of the 
encoder after it has already been installed. Successful trimming process done with SATI 
improves the system’s absolute position error down to ±0.2°. It can be used for encoders 
made with RLS AM4096 sensor ICs only.
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Description, connections and basic requirements

IDC connector pin assignment

IDC connector for TWI
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Features
•	 Stand alone device
•	 Require external power supply
•	 Connections to encoder: 4 contacts 

(Vdd, GND, SDA, SCL)
•	 Digital inputs for external triggering
•	 Two functions realized by two 

push-buttons or external triggering: 
Trimming the sensor and setting the 
encoder Zero position

•	 Three status LEDs
•	 Digital outputs for device status

Pin nr. Signals
1 Vdd

2 GND

3 SDA (TWI)

4 SCL (TWI)

5 CAL trigger*

Pin nr. Signals
6 ZERO trigger*

7 B0 output**

8 B1 output**

9 B2 output**

10 ZERO out

*  Trigger is digital input, from high to low pulse.
** For digital status outputs, see table Status outputs on page 3.

9 7 5 3 1
10 48 6 2

Status LED

Power supply 
Mini USB

Push buttons

After power up, SATI03 is reading status of connected encoder. 

Basic requirements:  
•	 Encoder current consumption: <100 mA
•	 TWI lines must be HIGH – the encoder must have pull-up resistors on SDA / SCL lines, 

recommended value for pull-up resistors is 4.7 kΩ 

SATI03 will not perform without fulfilling the requirements listed.
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Trimming procedure
Required conditions for successful trimming:
•	 Basic requirements fulfilled
•	 Distance to magnet within specified tolerance
•	 Required rotational speed: 100–8,000 rpm (1.6–133 Hz) 

Trimming process can start after required conditions are fulfilled. It starts by pushing the CAL push-button 
or applying adequate trigger pulse to digital input CAL trigger. 
The results are indicated by status LED Cal and digital outputs B0, B1, B2.
LED Cal must be off before starting the trimming process (status B0 = 0, B1 = 0, B2 = 0).  
To reset the status, press the CAL push-button or apply adequate pulse to digital input CAL trigger.

Procedure result:
•	 Absolute position error after successful trimming: < ±0.2°

Setting zero position - Zeroing
Required conditions for successful zeroing:
•	 Basic requirements
•	 Distance to magnet within specified tolerance
•	 The encoder position must be steady for >3 s

To set the encoder zero position push and hold the ZERO button for >3 s or apply adequate trigger pulse 
to digital input ZERO trigger.

ZEROING timing

20 ms < t < 200 ms

CAL trigger timing

When Zeroing procedure is accomplished, the digital output ZERO Out goes High after T2 = ~100 ms. 
If ZERO Out remains Low for time T1, the Zeroing procedure failed; it can be restarted.

Zero Trigger

Zero Out

150 ms < T1 < 250 ms

T2 = ~100 ms
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Status LEDs

Status outputs

Nr. B2 B1 B0 Status
1 0 0 0 Encoder / SATI ready for use

2 0 0 1 TWI communication error

3 0 1 0 Rotational speed out of specification

4 0 1 1 Distance to magnet out of specification

5 1 0 0 Too high current consumption (>100 mA); the encoder power supply automatically turned off

6 1 0 1 Not successful trimming, encoder absolute position error bigger than ±0.4°

7 1 1 0 ±0.4° > position error > ±0.2°

8 1 1 1 Successful trimming, position error <±0.2°

LED Pwr shows the status of SATI / encoder power consumption:
OFF No power

Green The interface is powered, no encoder connected or encoder powered by external power supply

Yellow Encoder powered by SATI with current consumption between 15 and 100 mA

Red Too high current consumption (>100 mA); the encoder power supply automatically turned off

LED Cal shows the status of calibration:
OFF SATI is ready for use

Red TWI communication error

Red flashes Rotational speed out of specification

Yellow flashes Distance to magnet out of specification

Yellow Trimming procedure in progress

Red/Green flashes alternately Not successful trimming, encoder absolute position error greater than ±0.4°

Green flashes ±0.4° > position error > ±0.2°

Green Successful trimming, position error < ±0.2°

LED Zero shows the status of zeroing procedure:
Green Encoder normal operation, not at zero position

OFF The zeroing procedure in progress

Red Encoder at zero position

Setting the factory default parameters
SATI can set (restore) the chip operating parameters to factory default values. 
Required conditions for successful setting the factory default parameters:
•	 Basic requirements

Default parameters can be restored by pressing the CAL button for more than 5 seconds or apply adequate pulse to digital input CAL 
trigger.

When CAL button is used, all three LEDs (Pwr, Cal and Zero) turn red for 1.5 s and then switch back to ready state. 
When CAL trigger is used, ZERO output goes to high state. It remains high for min. 350 ms; maximum time can be several seconds.  
After setting the factory default parameters is accomplished, the ZERO output goes Low.

Hi
Lo

t >220 ms

Trigger timing for setting the factory default parameters:
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RLS merilna tehnika d.o.o. has made considerable effort to ensure the content of this document is correct at the date of publication but makes no warranties or representations 
regarding the content. RLS merilna tehnika d.o.o. excludes liability, howsoever arising, for any inaccuracies in this document.           © 2023 RLS d. o. o.

RLS merilna tehnika d. o. o.
Poslovna cona Žeje pri Komendi
Pod vrbami 2
SI-1218 Komenda
Slovenia

Head office

T  +386 1 5272100
E  mail@rls.si
www.rls.si

This product is not designed or intended for use outside the environmental limitations and operating parameters expressly stated on the product’s datasheet. Products are not 
designed or intended for use in medical, military, aerospace, automotive or oil & gas applications or any safety-critical applications where a failure of the product could cause severe 
environmental or property damage, personal injury or death. Any use in such applications must be specifically agreed to by seller in writing, and is subject to such additional terms 
as the seller may impose in its sole discretion. Use of products in such applications is at buyer’s own risk, and buyer will indemnify and hold harmless seller and its affiliates against 
any liability, loss, damage or expense arising from such use. Information contained in this datasheet was derived from product testing under controlled laboratory conditions and data 
reported thereon is subject to the stated tolerances and variations, or if none are stated, then to tolerances and variations consistent with usual trade practices and testing methods.  
The product’s performance outside of laboratory conditions, including when one or more operating parameters is at its maximum range, may not conform to the product’s datasheet.  
Further, information in the product’s datasheet does not reflect the performance of the product in any application, end-use or operating environment buyer or its customer may put 
the product to. Seller and its affiliates make no recommendation, warranty or representation as to the suitability of the product for buyer’s application, use, end-product, process or 
combination with any other product or as to any results buyer or its customer might obtain in their use of the product. Buyer should use its own knowledge, judgment, expertise and 
testing in selecting the product for buyer’s application, end-use and/or operating environment, and should not rely on any oral or written statement, representation, or samples made 
by seller or its affiliates for any purpose. EXCEPT FOR THE WARRANTIES EXPRESSLY SET FORTH IN THE SELLER’S TERMS AND CONDITIONS OF SALE, SELLER MAKES 
NO WARRANTY EXPRESS OR IMPLIED WITH RESPECT TO THE PRODUCT, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR 
PURPOSE, WHICH ARE DISCLAIMED AND EXCLUDED. All sales are subject to seller’s exclusive terms and conditions of sale which, where the seller is (a) RLS merilna 
tehnika d. o. o., are available at https://www.rls.si/customer-service, (b) Renishaw, Inc., are available at http://www.renishaw.com/Shop/legal/en/--42186, or (c) another person, are 
available on request, and in each case, are incorporated herein by reference, and are the exclusive terms of sale.  No other terms and conditions apply. Buyer is not authorized to 
make any statements or representations that expand upon or extend the environmental limitations and operating parameters of the products, or which imply permitted usage outside 
of that expressly stated on the datasheet or agreed to in writing by seller.
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