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        ■■■■NotesNotesNotesNotes    
 

 Smartcoder (AU6802N1) is an integrated circuit (i.e electronic device) with a high grade quality 

level suitable for use in automobiles, trains, etc. and is designed for units involving direct control 

and safety of transportation equipment. But the calculated failure rate is not zero. Also there are 

some possibility to do unplanned work cause of noise, static electricity, wiring error, etc. Therefore, 

the customer is to assume this responsibility, considering the possibility of failure, and to design 

multiple back-up solutions within the equipment or system to avoid a serious system failure. 

 These application samples which listed in this manual are reference examples. If you use these 

examples, please make sure that you understand your system, equipments, and those functions 

and safety. 

 The information contained in this manual might be changed as necessary. For the latest content, 

please contact your local sales representative. 

    

        ■■■■Product WarrantyProduct WarrantyProduct WarrantyProduct Warranty    
     

（（（（１１１１））））Warranty PeriodWarranty PeriodWarranty PeriodWarranty Period    
  

 The warranty period for Smartcoder (AU6802N1) is one year after shipping. Failed products within 

this warranty period will be replaced with new one. 

    
     

        （（（（２２２２））））CoverageCoverageCoverageCoverage    
 

 Even if within the warranty period, we will not take responsibility for the products which show 

quality degradation caused by deviant usage against this document or specification like below. 

 

 ・In case of usage of unguaranteed condition/environment/handling nonlisted in this manual or 

specification.  

 ・In case of Remodeling/Repair which is not done by Tamagawa-seiki. 

 ・In case of misusing this product.  

 ・In case of unforeseen matters which can not expect at technology level of shipping age.  

    

Before use AU6802N1, please carefully read the specification and 

this manual for proper use. Incorrect usage do not operate 

normally, may damage the equipment that is connected to this 

product or this product.  

Retained for this manual, please re-read when you do not know. 
CautionCautionCautionCaution！！！！    
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    １１１１．．．．Introduction                               Introduction                               Introduction                               Introduction                                   
 

1.11.11.11.1    Product OverviewProduct OverviewProduct OverviewProduct Overview    
    

 Smartcoder（AU6802N1） is an R/D (Resolver to Digital) conversion IC used with a brushless 

Resolver such as Singlsyn, Smartsyn, etc. It converts the electrical information (analog signal) 

corresponding to a mechanical rotational angle of the Resolver to the corresponding digital data and 

transmits it. 

 It was developed as simple usage, low cost, and having high quality enough to be used on vehicles, 

while maintaining high reliability that the Resolver (Synchro) system has had conventionally. It 

provides you wide range applications for angle detection. 

    

 

    

    

    1.21.21.21.2    Product FeaturesProduct FeaturesProduct FeaturesProduct Features    
    

 ■Wide operating temperature range for automotive quality：-40℃～+125℃ 

 

 ■Real time output：High tracking rate：240,000min-1（10Bit resolution） 

 

 ■Single power supply of DC+5V  

 

 ■Small size /light weight：10×10mm（Pin interval 0.65mm、52pin TQFP、Mass 0.3g） 

 

 ■Built-in test to detect following faults： 

abnormal sensor signal、abnormal R/D conversion 

 

 ■Selectable output mode ： Pulse/Parallel/Bus + Serial output  

 

 ■Selectable resolution mode：10Bit/12Bit 

 

 ■Selectable setting a number of poles for UVW：×1,2,3,4 

 

■ Selectable clock input（20MHz）： 

External CLK input/Crystal resonator/Ceramic resonator 
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    1.31.31.31.3    Block DiagramBlock DiagramBlock DiagramBlock Diagram    
    

 
    

    1.41.41.41.4    Spec OverviewSpec OverviewSpec OverviewSpec Overview    

Output form Binary code parallel 10／12bit bus compatible、positive logic    

Resolution 1,024 （210） 4,096 （212） 

Conversion accuracy （Static） ±2 LSB ±4 LSB 

ACMD=“H” 1 ms Typ. 2.5 ms Typ.  Settling time 

（For step input of 

180°in electric angle） ACMD=“L” 15 ms Typ. 60 ms Typ. 

Max. tracking rate 240,000 min-1 60,000 min-1 

Max. angular acceleration 256,000 rad / s2 64,000 rad / s2 

Response  (As output response delay 

in electric angle) 
±0.2°Max./10,000 min-1 ±0.4°Max./10,000 min-1 

Encoder emulation output (A,B) 256 C/T 1,024 C/T 

Fault detection function 

・abnormal sensor signal（EX: breaking/down of exciting sourse lines, 

Breaking of Resolver signal lines） 

 ・abnormal R/D conversion 

Power source DC 5V±5%  45mA Max. (30mA Typ.) 

Operating temperature -40 ～ +125℃ 

Storage temperature -65 ～ +150℃ 

Humidity 90% RH Max. 

Mass 1g max 
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    1.51.51.51.5    Related documentsRelated documentsRelated documentsRelated documents    

 
 （１） 801101411I4E Smartcoder(AU6802N1) specification 
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    ２２２２．．．．Pin List (Name and Functions)Pin List (Name and Functions)Pin List (Name and Functions)Pin List (Name and Functions)                                                                        
 

 2.12.12.12.1    Pin AssignmentPin AssignmentPin AssignmentPin Assignment    
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    2.22.22.22.2    Pin DescriptionPin DescriptionPin DescriptionPin Description    

    
Pin No.Pin No.Pin No.Pin No.     SymbolSymbolSymbolSymbol    ClassClassClassClass    DescriptionDescriptionDescriptionDescription    RemarksRemarksRemarksRemarks    

１ Ｒ１Ｅ Ａ／Ｉ External exciting signal input（R1）.     

２ Ｒ２Ｅ Ａ／Ｉ External exciting signal input（R2）.     
(Ref:4.2.3)(Ref:4.2.3)(Ref:4.2.3)(Ref:4.2.3)    

３ ＶＣＣ ―― Analog power pin. Connect to +5V.     (Ref:4.5)(Ref:4.5)(Ref:4.5)(Ref:4.5)    

４ SINMNT Ａ／Ｏ 
Resolver signal (SIN) monitor output. Input gain should be 

adjusted to be approximately 2~3 Vp-p for this pin. 

５ Ｓ４ Ａ／Ｉ Resolver signal（S4） input pin. 

６ Ｓ２ Ａ／Ｉ Resolver signal（S2） input pin.     

(Ref:4.2.2)(Ref:4.2.2)(Ref:4.2.2)(Ref:4.2.2)    

７ AGND ―― Analog ground pin. Connect to 0V. (Ref:4.5)(Ref:4.5)(Ref:4.5)(Ref:4.5)    

８ Ｓ１ Ａ／Ｉ Resolver signal（S1） input pin. 

９ Ｓ３ Ａ／Ｉ Resolver signal（S3） input pin. 

１０ COSMNT Ａ／Ｏ 
Resolver signal(COS) monitor output. Input gain should be 

adjusted to be approximately 2~3 Vp-p for this pin. 

(Ref:4.2.2)(Ref:4.2.2)(Ref:4.2.2)(Ref:4.2.2)    

１１ ＶＣＣ ―― Analog power pin. Connect to +5V. (Ref:4.5)(Ref:4.5)(Ref:4.5)(Ref:4.5)    

１２ ＲＳＯ Ａ／Ｏ 

Exciting signal output pin. Output signal should be 2Vp-p±

10％ which center voltage is “COM” pin level. This signal 

wil l be used for input of exciting voltage booster amplifier 

１３ ＣＯＭ Ａ／Ｏ 

COM output pin. Output is “0.5×VCC±5％” voltage. 

It must be 470pF decoupling capacitor between COM-pin and 

RSO-pin.  

(Ref:4.2.1)(Ref:4.2.1)(Ref:4.2.1)(Ref:4.2.1)    

１４ AGND ―― Analog ground pin. Connect to 0V. (Ref:4.5)(Ref:4.5)(Ref:4.5)(Ref:4.5)    

１５ MDSEL Ｄ／Ｉ 

Resolution selection pin.  

Resolution 10 Bit 12 Bit 

MDSEL H L 

(Ref:4.3.1)(Ref:4.3.1)(Ref:4.3.1)(Ref:4.3.1)    

１６ ACMD Ｄ／Ｉ 

Internal control mode selection pin.  

Acc. Mode ON OFF 

ACMD H L 

(Ref:4.3.1)(Ref:4.3.1)(Ref:4.3.1)(Ref:4.3.1)    

(Ref:10.2)(Ref:10.2)(Ref:10.2)(Ref:10.2)    

１７ XSEL１ Ｄ／Ｉ 

１８ XSEL２ Ｄ／Ｉ 

Number of poles (UVW) selection pin. 

These pins control to U1,V1,W1signals.  

No of pole X1 X2 X3 X4 

XSEL1 H L H L 

XSEL2 H H L L 

(Ref:4.3.1)(Ref:4.3.1)(Ref:4.3.1)(Ref:4.3.1)    

１９ OUTMD Ｄ／Ｉ 

Parallel output (D0~D11) mode selection pin.   

Output mode Absolute-mode Pulse-mode 

OUTMD H L 

(Ref:4.3.1)(Ref:4.3.1)(Ref:4.3.1)(Ref:4.3.1)     

(Ref:4.3.2(1))(Ref:4.3.2(1))(Ref:4.3.2(1))(Ref:4.3.2(1))     

(Ref:4.3.2(2))(Ref:4.3.2(2))(Ref:4.3.2(2))(Ref:4.3.2(2))     

(Ref:4.3.2(4))(Ref:4.3.2(4))(Ref:4.3.2(4))(Ref:4.3.2(4))     

２０ SCSB Ｄ／Ｉ 

Chip selection pin for serial output. It controls DATA pin 

mode and serial out data will be latched at SCSB fall ing edge  

DATA pin mode Valid High impedance 

SCSB L H 

２１ DATA D/O（BUS） 
Serial data output pin. The data which is absolute angle data 

at falling edge of SCSB is transmitted with SCK.  

２２ ＳＣＫ Ｄ／Ｉ 
Serial clock input pin. It is used the serial output function. 

Frequency is 2MHz (max.). 

(Ref:4.3.2(3))(Ref:4.3.2(3))(Ref:4.3.2(3))(Ref:4.3.2(3))     

(Ref:4.3.2(4))(Ref:4.3.2(4))(Ref:4.3.2(4))(Ref:4.3.2(4))     

    

２３ ＶＤＤ ―― Digital power pin. Connect to +5V. (Ref:4.5)(Ref:4.5)(Ref:4.5)(Ref:4.5)    

２４ XTAL ―― Oscillator connection pin. (Ref:4.4)(Ref:4.4)(Ref:4.4)(Ref:4.4)     

２５ CLKIN Ｄ／Ｉ 
External clock input pin. Frequency of the device to be 

connected is 20MHz. 
(Ref:4.4)(Ref:4.4)(Ref:4.4)(Ref:4.4)     

２６ DGND ―― Digital ground pin. Connect to 0V. (Ref:4.5)(Ref:4.5)(Ref:4.5)(Ref:4.5)    

   （Note） “Class” means as follow. 

* Ａ／Ｉ ： Analog input 

* Ａ／Ｏ ： Analog output 

* Ｄ／Ｉ ： Digital input 

* Ｄ／Ｏ（BUS） ： Digital output（3-state output） 
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Pin No.Pin No.Pin No.Pin No.     SymbolSymbolSymbolSymbol    ClassClassClassClass    DescriptionDescriptionDescriptionDescription    RemarksRemarksRemarksRemarks    

OUTMD = H OUTMD = L 
２７ Ｄ ０ D/O（BUS） 

φ12 （12Bit LSB） PRTY 

２８ Ｄ １ D/O（BUS） φ11 ERRHLD 

２９ Ｄ ２ D/O（BUS） φ10 （10Bit LSB） ERR 

３０ Ｄ ３ D/O（BUS） φ9 W1 

３１ Ｄ ４ D/O（BUS） φ8 V1 

３２ Ｄ ５ D/O（BUS） φ7 U1 

(Ref:4.3.1)(Ref:4.3.1)(Ref:4.3.1)(Ref:4.3.1)     

(Ref:4.3.2(1))(Ref:4.3.2(1))(Ref:4.3.2(1))(Ref:4.3.2(1))     

(Ref:4.3.2(2))(Ref:4.3.2(2))(Ref:4.3.2(2))(Ref:4.3.2(2))     

(Ref:4.3.2(4))(Ref:4.3.2(4))(Ref:4.3.2(4))(Ref:4.3.2(4))     

 

３３ DGND ―― Digital ground pin. Connect to 0V. (Ref:4.5)(Ref:4.5)(Ref:4.5)(Ref:4.5) 

OUTMD = H OUTMD = L 
３４ Ｄ ６ D/O（BUS） 

φ6 W 

３５ Ｄ ７ D/O（BUS） φ5 V 

３６ Ｄ ８ D/O（BUS） φ4 U 

３７ Ｄ ９ D/O（BUS） φ3 Z 

３８ Ｄ１０ D/O（BUS） φ2 B 

３９ Ｄ１１ D/O（BUS） φ1 （MSB） A 

(Ref:4.3.1)(Ref:4.3.1)(Ref:4.3.1)(Ref:4.3.1)     

(Ref:4.3.2(1))(Ref:4.3.2(1))(Ref:4.3.2(1))(Ref:4.3.2(1))     

(Ref:4.3.2(2))(Ref:4.3.2(2))(Ref:4.3.2(2))(Ref:4.3.2(2))     

(Ref:4.3.2(4))(Ref:4.3.2(4))(Ref:4.3.2(4))(Ref:4.3.2(4))     

 

４０ DGND ―― Digital ground pin. Connect to 0V. (Ref:4.5)(Ref:4.5)(Ref:4.5)(Ref:4.5) 

４１ ＣＳＢ Ｄ／Ｉ 

４２ ＲＤＢ Ｄ／Ｉ 

Chip selection pin（CSB） and Read pin（RDB）. D0~D11 and 

PRTY output state can be controlled.  

D0~D11,PRTY out Valid High impedance 

CSB L 

RDB L 
Other combination 

４３ INHB(RD) Ｄ／Ｉ 

Inhibit pin.  

D0~D11 signal data state (Through/Hold) can switch.  

D0~D11 signals Through Hold 

INHB(RD) H L 

４４ PRTY D/O（BUS） 

This is even parity signal of the parallel output data. φ1~φ

12（12Bit-mode） Or φ1~φ10（10Bit-mode）, in case of the 

number of “H” level data  is even, this pin output as “L”. 

(Ref:4.3.2(1))(Ref:4.3.2(1))(Ref:4.3.2(1))(Ref:4.3.2(1))     

(Ref:4.3.2(2))(Ref:4.3.2(2))(Ref:4.3.2(2))(Ref:4.3.2(2))     

 

４５ ERRHLD Ｄ／Ｏ 
Error state hold pin. Once this devise detect fault condition, 

this pin output will be changed to “H” and keep it.  

４６ ERRSTB Ｄ／Ｉ 

Error reset pin. This signal reset the ERRHLD output state.  

ERRHLD signal HOLD Clear HOLD state 

ERRSTB H L 

((((Ref: 8)Ref: 8)Ref: 8)Ref: 8) 

４７ FSEL１ Ｄ／Ｉ 

４８ FSEL２ Ｄ／Ｉ 

RSO output frequency selection pin.  

RSO freq. 20kHz 10kHz - 

FSEL1 H L 

FSEL2 H H 
Other combination 

(Ref:(Ref:(Ref:(Ref:4.3.1)4.3.1)4.3.1)4.3.1)     

 

４９ ＶＤＤ ―― Digital power pin. Connect to +5V. (Ref:4.5)(Ref:4.5)(Ref:4.5)(Ref:4.5) 

５０ TEST１ Ｄ／Ｉ 

５１ TEST２ Ｄ／Ｉ 

These pins do not affect the operation directly. Connect to 

the digital power (VDD). 
 

５２ AGND ―― Analog ground pin. Connect to 0V. (Ref:4.5)(Ref:4.5)(Ref:4.5)(Ref:4.5) 

    （Note） “Class” means as follow. 

* Ｄ／ Ｉ ： Digital input 

* Ｄ／Ｏ ： Digital output 

* Ｄ／Ｏ（BUS） ： Digital output（3-state output） 
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    ３３３３．．．．Setup FlowSetup FlowSetup FlowSetup Flow                                                                                                            

 

 

 

 

 

 

 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    ４４４４．．．．Peripheral Circuit DesignPeripheral Circuit DesignPeripheral Circuit DesignPeripheral Circuit Design（（（（PagePagePagePage----12121212））））    
  4.1 Example of Peripheral Circuit 

  4.2 Resolver Interface 

  4.3 Digital Interface 

  4.4 Clock Input（20MHz） 

  4.5 Power Source 

  4.6 Countermeasures for Noise 

    ５５５５．．．．ConnectionConnectionConnectionConnection（（（（PagePagePagePage----36363636））））    
  5.1 Example of Resolver Connection 

  5.2 Example of Power Connection 

    ６６６６．．．．Check Point of OperationCheck Point of OperationCheck Point of OperationCheck Point of Operation（（（（PagePagePagePage----38383838））））    
  6.1 Check Point for Resolver interface 

  6.2 Check Point for Digital Output 

 ７７７７．．．．Function of Fault DetectionFunction of Fault DetectionFunction of Fault DetectionFunction of Fault Detection（（（（PagePagePagePage----41414141））））    
  7.1 Abnormal sensor signal  

（breaking/down of exciting source lines） 

  7.2 Abnormal sensor signal 

（breaking of Resolver signal lines） 

  7.3 Abnormal R/D conversion 

（Excessive control deviation） 

   7.4 Error reset 

８８８８．．．．If you think that failureIf you think that failureIf you think that failureIf you think that failure（（（（PagePagePagePage----47474747））））    
  8.1 In case of error detection 

  8.2 In case of wrong angle data 

  8.3 When the situation has not improved 

Related topicsRelated topicsRelated topicsRelated topics    

Related topicsRelated topicsRelated topicsRelated topics    

Related topicsRelated topicsRelated topicsRelated topics    

Related topicsRelated topicsRelated topicsRelated topics    

Peripheral circuit 
design /Production 

 
Connection 

Check Point of  
Operation 

 
Practical use 
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    ４４４４．．．．Peripheral Circuit DesignPeripheral Circuit DesignPeripheral Circuit DesignPeripheral Circuit Design                                                                                    

 

 
  AU6802N1 require some peripheral circuit to get digital angle data. In this chapter, we explain the 

design method and important point for required peripheral circuit design.  

 

 

 4.14.14.14.1    Example of Peripheral CircuitExample of Peripheral CircuitExample of Peripheral CircuitExample of Peripheral Circuit    

        
 

    

Exciting voltage 

booster Amp 

（（（（AU6802N1AU6802N1AU6802N1AU6802N1）））） 

Digital 
angle data 

ＤＣ＋５Ｖ 

（single power supply） 

External power 

source 

Clock 

Resolver 
（BRX） 
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    4.24.24.24.2    Resolver InterfaResolver InterfaResolver InterfaResolver Interfacececece    

    
※ Examples mentioned in this articles shows only the concept of basic functions. Please note that each 

application might have their each individual requirement. Therefore the circuit configuration and the decision of 

constants for practical resistors and the function of protection for input/output circuits, etc. should be 

designed for each application. 

    

    

    4.2.14.2.14.2.14.2.1    Excitation Amplifier Circuit Excitation Amplifier Circuit Excitation Amplifier Circuit Excitation Amplifier Circuit     

    
Resolver (BRX type) is the sensor which generates the amplitude signal responding to the 

rotational angle of output winding by applying excitation signal to excitation windings. Then exciting 

amplifier circuit to excite resolver need to get resolver output signals. 

  

 There are 2 type of excitation amplifier circuit, current control type and voltage control type. 

Show merit/demerit of each method in below. Please determine appropriate method for your system 

considering them. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Separate power supply (Vext) is required for the excitation amplifier circuit, in addition to the 

AU6802N1 (+5V) power supply.  

 

Higher resolver exciting voltage caused higher resolver output voltage, and it can expect to improve 

the S/N ratio or noise immunity. That mean it need appropriate DC power supply. For example, 

exciting voltage 7Vrms(=20Vp-p :7V×√2×2) require ＋24V for single power source or ±15Ｖ for 

dual power sources. 

 

Resolver operation will be possible at the lower exciting voltage compared to the value described in 

the specification. So please decide exciting voltage value considering noise immunity and power 

equipment which can be prepared. 

 

 

Excitation Amp. Merit Demerit 

Current control 

type 

・Prevention of secondary 

failure(damage of output TR, 

etc.) by short circuit between 

exciting lines. 

 

・Less temperature change of 

resolver signal due to 

constant current.  

・Circuit is getting complex, and 

it might not operate as 

calculations.  

 

・Exciting voltage might vary 

due to resolver input 

impedance variability.  

Voltage control 

type 

・Circuit is simple and it will 

operate as calculations.  

 

・Exciting voltage can be 

constant. 

・possibility to have secondary 

failure due to overcurrent  

by  short circuit between 

exciting lines.  

 

・There might have temperature 

change of resolver signal.  
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In this chapter, we will show you the example of excitation amplifier circuit (current control type) 

using RSO output. 

 
※ RSO output does not have enough driving power to excite resolver directly. 

 

 

    

    （（（（１１１１））））Example circuit for single power sourceExample circuit for single power sourceExample circuit for single power sourceExample circuit for single power source    
    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

In case of VEXT variation is expected by battery power, possible 

minimum voltage must be considered as reference voltage. 

Cf 

 +VEXT 

 +VEXT 

RSO 

COM 

AU6802N1AU6802N1AU6802N1AU6802N1    

12 

13 

(470pF) 

 +VEXT 

10kΩ 

10kΩ 

10kΩ 10kΩ 

10kΩ 10kΩ 

Ci 

Ci 

Ri 

Ri 

Ri 

Ri 

Cf 

Rf 

Rf 

Rf 

Rf 

Q1 

Q2 

Q3 

Q4 

R2 

R1 

R IEXT 

R IEXT 

Bias circuit Current sensing 

resistor 

Emitter resistance 

DC cut capacitor 
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    （（（（２２２２））））Example circuit for dual power sourceExample circuit for dual power sourceExample circuit for dual power sourceExample circuit for dual power source    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    
    ■■■■Method for setting constantsMethod for setting constantsMethod for setting constantsMethod for setting constants    
    

  Refer below for setting constants. 

 

          ≪Description of symbol≫ 

＋ＶＥＸＴ，－ＶＥＸＴ ：：：： External power supply（For exciting voltage booster amplifier circuit） 

ＩＲＥＦ  ：：：： Exciting current of Resolver 

Ｒ ＩＥＸＴ ：：：： Resistor for setting exciting current of Resolver 

ＶＲＥＦ ：：：： Exciting voltage of Resolver 

ＺＲＯ  ：：：： Input impedance of Resolver（Specified value） 

ＶＲＳＯ ：：：： RSO pin （AU6802N1）output voltage （＝2Vp-p typ.） 

 

         Step① ： Calculate the exciting current by setting the exciting voltage based on  

the voltage of external power supply. 

 

                ＶＶＶＶＲＥＦＲＥＦＲＥＦＲＥＦ＝＝＝＝    ＩＩＩＩＲＥＦＲＥＦＲＥＦＲＥＦ    ××××    ＺＺＺＺＲＯＲＯＲＯＲＯ 

 

         Step② ： Calculate the circuit constants based on the exciting current.  

 

                ＩＩＩＩＲＥＦＲＥＦＲＥＦＲＥＦ/2/2/2/2    ＝（＝（＝（＝（    ＶＶＶＶＲＳＯＲＳＯＲＳＯＲＳＯ××××Rf Rf Rf Rf ）／（）／（）／（）／（    ＲＲＲＲ ＩＥＸＴＩＥＸＴＩＥＸＴＩＥＸＴ××××Ri Ri Ri Ri ））））    ・・・・・・・・・・・・・・・・・・・・For single power sourceFor single power sourceFor single power sourceFor single power source    

    

ＩＩＩＩＲＥＦＲＥＦＲＥＦＲＥＦ            ＝（＝（＝（＝（    ＶＶＶＶＲＳＯＲＳＯＲＳＯＲＳＯ××××Rf Rf Rf Rf ）／（）／（）／（）／（    ＲＲＲＲ ＩＥＸＴＩＥＸＴＩＥＸＴＩＥＸＴ××××Ri Ri Ri Ri ））））    ・・・・・・・・・・・・・・・・・・・・For dual power sourceFor dual power sourceFor dual power sourceFor dual power source 

 

            < Setting condition> 

・ Ｒ ＩＥＸＴ≦（ＺＲＯ／10） ［Ω］ 

・ Rf≧50kΩ ，Ci×Ri≧5×10－4 ［s］ ，Cf×Rf≦5×10－6 ［s］ 

・ The power supply for an operational amplifier should be the same as that 

for the transistor buffer.  

 

 +VEXT 

RSO 

COM 

12 

13 

(470pF) 

Ci Ri 

Ri 

Cf 

Rf 

Rf 

Q1 

Q2 

R2 

R1 

R IEXT 

 -VEXT 

AU6802N1AU6802N1AU6802N1AU6802N1    
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※Calculation method describing in specification is based on DC circuit concept. 

  Resolver is a AC circuit and that input impedance(= R(RESISTANCE) ＋jX(CONDUCTOR) ) cause voltage phase 

shift and current phase shift. Also there are some impacts at parallel connection of Rf and Cf. Then it might 

not get exact exciting voltage value as calculated.   

 In such a case, please adjust each constant by yourself. (Voltage can be adjusted by Ri value. ) 

 And it is effective to make pre-validation using circuit simulation like SPICE. 

    
【Example】 

Vext＝Battery 12V（8V～16V fluctuation）, Excitation frequency＝10KHz, 

Resolver Spec [ Input impedance＝76Ω （R-part：18Ω＋L-part：1.18mH）] 

Let’s excite this resolver with current type amplifier described in P14. 

    

Vext define as 8V(use minimum fluctuation). 

Saturation voltage of OP-AMP assume as x0.8 supply. � 8V×0.8＝6.4V 

 
      Regarding R1-GND and R2-GND, 

Set amplitude center as 4V （＝8V×1/2）. 

Set amplitude as 4Vp-p.  

        Then target amplitude is set as “R1-R2＝8Vp-p”.  

 

 

 

 

 

 

 

 

 

 

 

 

According to the formula of P15, 

 

  Resolver excitation current（IREF）＝0.11Ap-p （＝8Vp-p/76Ω） 

  

  R IEXT＝4.7Ω ＜ Resolver input impedance（76Ω）/10 

  Rf＝100K 

  Then, 

 

    IREF＝
 2/1RiR

Rf

IEXT ××
×RSOV

 

   

    Ri＝
1/2IR

Rf

REFIEXT ××
×RSOV

  ＝ 
2/10.114.7

100Kp-2Vp

××
×

  

      

     ＝774Ｋ     ＜----＞  

 

（Please adjust at actual circuit.） 

 

 

 

 

    

4V center （＝8V×1/2） 

Max: under 6.4V 

R2－GND R1－GND 

Time 

Voltage 

Example of circuit simulation, 

Resolver input impedance 

            ＝18Ω＋1.18mH 

Cf        ＝100p、 

Emitter resistance ＝4.7Ω 

Bias resistance   ＝1KΩ 

Then around Ri＝460KΩ. ( 8Vp-p between 

R1-R2)  
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【Single power source, ＶEXT＝12V Waveform sample】 

Ｒail to Rail OP-AMP type can 
set more wider active output 
voltage without distortion 
generation. 

 

R1-R2 

R2-GND R1-GND 7Vp-p 

14Vp-p 

6V center （＝1/2・VEXT） 

The wrong constant selection 
cause wider amplitude, and 
waveform distortion will be 
occurred by OP-AMP or Tr 
saturation voltage, etc. 
Need to avoid distortion. 

0V center 

It might happen to have 
R1-GND/R2-GND oscillation 
due to OP-AMP characteristic. 
If this kind of wave is observed, 
DC cut Capacitor（Ｃi）might 
cause unstability of DC current, 
then insertion of resistor 
between Ci output and GND will 
be effective to stabilize it. 

R1-R2 

R1-GND R2-GND 

Ci Ri 

Additional resistor 

（around 100KΩ） 

R1-R2 

R2-GND R1-GND 
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    4.2.24.2.24.2.24.2.2    Resolver Signal Input CircuitResolver Signal Input CircuitResolver Signal Input CircuitResolver Signal Input Circuit    

    
R/D conversion of AU6802N1 will be done with monitor output(SINMNT, COSMNT). While voltage 

level of resolver signal is different with each application, it needs to set appropriate monitor signal 

level with gain adjustment of resolver input signal to fit R/D conversion effectively. Also it need to 

have external DC bias resistor activating the function which detect any breaking of Resolver 

signal lines (S1~S4) mounted in AU6802N1 devise.  

In this chapter, show you example of resolver signal input circuit. 

 

 

    ■■■■Example of resolver signal input circuitExample of resolver signal input circuitExample of resolver signal input circuitExample of resolver signal input circuit    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

RBH 

AU6802N1AU6802N1AU6802N1AU6802N1    

 +VEXT 

RBL 

70kΩ 

70kΩ 

20kΩ 

20kΩ 

Monitor Output  
COSMNT 
(SINMNT) 

CC CC 

（1,000pF×2） 

S3(S4) 

S1(S2) 

R I 1 

R I 1 

R I 2 

R I 2 

S3 

(S4) 

S1 

(S2) 

CN 

Common-mode 

capacitor 

DC bias resistor to 

detect breaking. 

Normal-mode 

capacitor 

Gain setting resistor 

Resolver signal level 

Specification of Differential Amplifier  

 Min. Typ. Max. Unit 

Input Resistance 13 20 27 ｋΩ 

Resistance ratio 0.99 1 1.01 ― 

Gain 3.47 3.5 3.53 ― 
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    （（（（１１１１））））Gain setting resistorGain setting resistorGain setting resistorGain setting resistor    

 

  R I(=R I1＋R I2) value is defined to put in MAX range 2～3Vp-p of monitor output. 

 

  Monitor amplitude［Vp-p］＝Resolver signal amplitude［Vp-p］×
K20R

K70

I +
  while RI＝R I1＋R I2 

                 

        【Example】 

Resolver spec(Exciting voltage: AC7Vrms, transformer ratio:0.286),  

Use it as exciting voltage 10Vp-p, monitor output max amplitude assumed 2.5Vp-p.  

 

Resolver output max＝2.86Vp-p （＝10Vp-p×0.286） then, 

         2.5［Vp-p］＝2.86Vp-p ［Vp-p］×
K20R

K70

I +
   ∴R I＝60K 

 

         In this case, due to the resistor value variability of AU6802N1 differential amplifier, 

monitor output max amplitude can be the range described in below table. 

 

 

 

 

 

 

 

 

 

 

 

   Moreover, a range of monitor signal max amplitude will be varied by the deviation of resolver, 

transformation ratio and the deviation of input impedance. 

    
※ In case of exceeding the max range(0.5～3.5Ｖp-p) of monitor signal amplitude,  

it cause to detect abnormal sensor signal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

A range of monitor signal 

 Min. Typ. Max. Unit 

Input R. 13 20 27 ｋΩ 

Gain 3.47 3.5 3.53 ― 

Monitor 

signal 

1.76 

（2.86×
1360

47.313

＋

×
） 

2.5 

（2.86×
2060

5.320

＋

×
） 

3.13 

（2.86×
2760

53.327

＋

×
） 

Vp-p 

 

Example of monitor waveform （At 0°） 

COM（1/2VCC） 

COSMNT-GND 

SINMNT-GND 

2～3Vp-p 
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  ※If potential difference between SINMNT and CONMNT generate by the deviation of RI , it cause a error source.  

Please select appropriate resistor grade according to your system tolerance. 

 

       ［Example］ In case of there is a ＋Δ COSMNT against a SINMNT, 

                Error ＝－
2

1
・Δ・SIN2θ ［rad］    

   （Voltage difference 1% case: Δ＝0.01 then Error max＝±0.29°（＝±0.01/2 rad） ） 

 

 

 

    （（（（２２２２））））DC bias resistor to detect breakingDC bias resistor to detect breakingDC bias resistor to detect breakingDC bias resistor to detect breaking    （（（（RRRRBHBHBHBH、、、、RRRRBLBLBLBL））））    

 

   When the signal line come down, monitor output level must be below the fault detecting level

（0.15Vcc＝0.75V）.  

 

   Without this bias resistor, fault detection depends on its angle. 

  （In fault case, If normal side monitor signal go under the fault detecting level, fault can detect as 

breaking of exciting source line.） 

 

   Estimated value of RBH、RBL is shown below with some VEXT voltage. 

       

VEXT RBH［KΩ］ RBL［KΩ］ 

+5V 20 

+12V 50 

+24V 100 

20 

 

 

 

    （（（（３３３３））））Normal mode capacitor Normal mode capacitor Normal mode capacitor Normal mode capacitor （（（（CCCCNNNN））））    

 

   While basic circuit doesn’t have CN、it can improve electrical noise.  

 

   But gain resistor (RI1) and CN work as filter, it causes one of factor of phase shift. 

 

         Time constant＝2×（RI1//（R i2＋20K））×CN  

                             R i1//（R i2＋20K） means parallel connection of Ri1 and （R i2＋20K）. 

                

 

This capacitor has an impedance{＝1/（ω・CN）} and it affect signal level also. 

Deviation of capacitor is much worse than the deviation of resistor; please select the small 

deviation parts or small capacitance parts to avoid impact of signal level.  

 

 

 

    （（（（４４４４））））Common mode capacitor Common mode capacitor Common mode capacitor Common mode capacitor （（（（CcCcCcCc））））    

 

   Standard usage is putting 1000p capacitance between S1~S4 signals and GND. 
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    4.2.34.2.34.2.34.2.3    External Input Circuit for exciting thExternal Input Circuit for exciting thExternal Input Circuit for exciting thExternal Input Circuit for exciting the Resolvere Resolvere Resolvere Resolver    

    
AU6802N1 R/D conversion include synchronous detection function which use a phase signal 

with the external input (R1E、R2E) of resolver excitation signal. Then R1E/R2E terminals need to 

have same phase input signal with the carrier of resolver signal. 

In this chapter, there shows example external input circuit of resolver excitation signal. 

    

    

    （（（（１１１１））））Basic circuit sample (using single power source for exciting amplifier)Basic circuit sample (using single power source for exciting amplifier)Basic circuit sample (using single power source for exciting amplifier)Basic circuit sample (using single power source for exciting amplifier)    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    
 

 

In case of direct input for R1E/R2E, exciting signal level might exceed VCC and it cause some 

failure. So please note that the terminal voltage for R1E/R2E should not exceed VCC(Power 

supply voltage) by means of adding the external resistor（RR1、RR2）to divide the voltage.  

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

External resistor（Ref.） 

ＶＥＸＴ ＲＲ１，ＲＲ２ 

+５Ｖ system ０ kΩ 

+１２Ｖ system ４７ kΩ 

+２４Ｖ system １２０ kΩ 

 

1 

2 
ＲＲ２ 

ＲＲ１ 20kΩ 
ＲＲＲＲ1111    

COMP． 

20kΩ 

20kΩ 20kΩ 

ＲＲＲＲ2222    

R1E 

R2E 

AU6802N1AU6802N1AU6802N1AU6802N1    

 

R2-GND 

R1-GND 

R2E-GND 

R1E-GND 

ＲＲ１，ＲＲ２＝47KΩ example 

7Vp-p 

6V center 

2.76Vcenter 

3.22Vp-p 

＝6V×（20K+20K）/（20K+20K+47K） 

＝7Vp-p×（20K+20K）/（20K+20K+47K） 

MAX-side＝4.37V （＝2.76V＋3.22Vp-p/2） ＜VCC 

MIN-side ＝1.15V （＝2.76V―3.22Vp-p/2）  ＞GND 
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    （（（（２２２２））））Basic circuit sample (using dual power source for exciting amplifier)Basic circuit sample (using dual power source for exciting amplifier)Basic circuit sample (using dual power source for exciting amplifier)Basic circuit sample (using dual power source for exciting amplifier)    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    
In this dual power source case, an exciting signal is 0V center. So it needs to make R1E/R2E 

terminal input level as shifting DC level. There might happen to exceed 0V~VCC range of R2E 

terminal voltage, and it cause some failure. Then the terminal voltage for R2E should not exceed 

0V~VCC by means of adding the external resistor（Ri1、R i2）to divide the voltage.  

    

    
DC cut Capacitor（Ci）＞0.1μ    
R i2= around 3.3～4.7KΩ  （ around 10% of （20KΩ＋20KΩ） ） 

Center value of swing [V] ＝COM [V]×
2iRK20K20

K20K20

++
+

 

                                Amplitude level [Vp-p] ＝R2 [Vp-p]×
2i1i

2i

RR

R

+
  

                                Waveform max value＝(Center of swing)＋(Amplitude level)/2 ＜ VCC 

Waveform min value＝(Center of swing)－(Amplitude level)/2 ＞ 0V 

 

COM current＝
2i1i RR

min2RCOM

+
−

 ＜ 2mA 

 

                    【例】 

         Assuming R2＝10Vp-p. 

          And also assuming Ri2＝4.7K. 

                                 

         Center value of swing＝2.5V×
K7.4K20K20

K20K20

++
+

＝2.24V    

                                Assuming 3Vp-p for R2E amplitude level. 

                                3 [Vp-p]＝10 [Vp-p]×
K7.4R

K7.4

1i +
  ∴R i1＝10.9K�11K 

    
Waveform max value＝2.24V+3V/2=3.74V ＜VCC “OK”  

Waveform min value＝2.24V－3V/2=0.74V ＞0V  “OK” 

COM current＝[2.5V－（－5V）]/（11K＋4.7K）＝0.48ｍA ＜ 2mA “OK” 

 

Ｃ i 

20kΩ 

ＲＲＲＲ２２２２ 

COMP． 

20kΩ 

20kΩ 20kΩ Ｒ i２ 

COM 

（0.1μF） 

AU6802N1AU6802N1AU6802N1AU6802N1    

R1E 

R1E 

R2E 

Ｒ i２ 

Ｒ i1 
1 

2 
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    （（（（３３３３））））Considering the phase shiftConsidering the phase shiftConsidering the phase shiftConsidering the phase shift    

    
When any phase difference exists between the exciting component of Resolver signals (S1-S3, & 

S2-S4) and the external input signal for exciting Resolver (R1E/R2E), the loop gain of R/D  

conversion loop is equivalently decreased, which may affect the performance of R/D conversion. 

That means that it spent long time to settle down the angle output or not be able to settle down 

the angle data. 

In case of phase shift existing, a phase adjustment circuit should be inserted into the R1E/R2E 

line so that the phase difference is 10 degree or less. As confirmation, the phase shift may be 

adjusted between the exciting component of Resolver signal monitor terminals (COSMNT & 

SINMNT) and the external input signal for exciting Resolver (R1E/R2E). 

 

 

    ■■■■ How to convHow to convHow to convHow to convert an angle from phase shift.ert an angle from phase shift.ert an angle from phase shift.ert an angle from phase shift. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Phase shift angle（α）corresponding value（°）＝ °×360
T

β
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Time shift:β［μs］ 

Excitation signal cycle:T ［μs］ 

Monitor output 

SINMNT or COSMNT 

 

R1E-R2 waveform 

TIME TIME 

Excitation signal cycle:T ［μs］ 

Time shift:β［μs］ 

【Delay of monitor output】 【Progress of monitor output】 
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    ①①①①How to adjust progressing phaseHow to adjust progressing phaseHow to adjust progressing phaseHow to adjust progressing phase    
 

 

 

 

 

 

 

 

 

 

 

 

 

    

    

    

    
There might happen to exceed 0V~VCC range of R2E terminal voltage, and it cause some failure. 

Then the terminal voltage for R2E should not exceed 0V~VCC by means of adding the external 

resistor（R i1、R i2）to divide the voltage.  

         

    

    

    ■■■■The amount of progressing phaseThe amount of progressing phaseThe amount of progressing phaseThe amount of progressing phase（（（（indicatiindicatiindicatiindicationononon））））    

    

        “The amount of progressing phase”        








+×××
=

)RR(Cf2

1
arctan

2i1iiπ
α  ［degree］ 

    
 

【Example】 

       When R2＝10Vp-p, would like to set 10°for progressing phase. 

（excitation frequency＝10KHz） 

       
※ R i 1、R i 2  concept is same as chapter 4.2.3(2) . 

 

Assuming R i1＝11K、R i2＝4.7K , 

 

        








+×××
=°

)K7.4K11(C100002

1
arctan10

iπ
  

Ｃ i＝
°××× tan104.7K11K100002

1

）＋（π
 

        

＝0.00575μ � 0.0056μ  

            （Please adjust it with actual circuit.） 

 

1 

2 

Ｒ i２ 

Ｃ i 

20kΩ 

ＲＲＲＲ２２２２ 

COMP． 

20kΩ 

20kΩ 20kΩ 

Ｒ i１ 

Ｒ i２ 

COM 

R1E 

R2E 

AU6802N1AU6802N1AU6802N1AU6802N1    

Adjust with Capacitor (Ci). 
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    ②②②②How to adjust delaying phaseHow to adjust delaying phaseHow to adjust delaying phaseHow to adjust delaying phase    
 

    ②②②②----1111    Basic circuit to adjust delaying phase Basic circuit to adjust delaying phase Basic circuit to adjust delaying phase Basic circuit to adjust delaying phase     

(Use single power source for ex(Use single power source for ex(Use single power source for ex(Use single power source for exciting amplifier)citing amplifier)citing amplifier)citing amplifier)    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

    ■■■■The amount of delaying phaseThe amount of delaying phaseThe amount of delaying phaseThe amount of delaying phase（（（（indicationindicationindicationindication）））） 

 

  “The amount of delaying phase” ］＋（（Ｃπ［α 20K))20K//R2f2arctan R1i ××××=  ［degree］ 

 

                     “RR1//（20K＋20K）” means parallel connection resistor value of 

RR1 and （20K＋20K）. 

 

 

 

 

     【Example】 

      When RR1、RR2＝47K, would like to set 10°for delaying phase. 

（excitation frequency＝10KHz） 

 

          RR1//（20K＋20K）＝21.6KΩ 

 

          Ｋ）１π（ 21.62C00002arctan10 i ××××=°  

Ｃ i＝
K6.212100002

tan10

×××
°

π
 

 

＝65p � 68p 

                    （Please adjust it with actual circuit.） 

 

 

 

 

 

1 

2 
ＲＲ2 

ＲＲ１ 20kΩ 
ＲＲＲＲ1111    

COMP． 

20kΩ 

20kΩ 20kΩ 

ＲＲＲＲ2222    

Insert capacitor (Ci) between R1E and R2E. 

C i 

AU6802N1AU6802N1AU6802N1AU6802N1    
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    ②②②②----2222    Basic circuit to adjust delaying phaseBasic circuit to adjust delaying phaseBasic circuit to adjust delaying phaseBasic circuit to adjust delaying phase    

(using dual power source for exciting amplifier)(using dual power source for exciting amplifier)(using dual power source for exciting amplifier)(using dual power source for exciting amplifier)    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    ■■■■The amount of delayinThe amount of delayinThe amount of delayinThe amount of delaying phaseg phaseg phaseg phase（（（（indicationindicationindicationindication））））    
 

    “The amount of delaying phase” ）］（π［α i21i2i //RRCf2arctan ×××=  ［degree］ 

 

                 （Ri1//R i2）means parallel connection resistor value of Ri1 and R i2.  

 

 

 

       【Example】 

       When R2＝10Vp-p,  would like to set 10°for delaying phase. 

（excitation frequency＝10KHz） 

 
※R i1、R i2  concept is same as chapter 4.2.3(2) . 

 

Assuming R i1＝11K, R i2＝4.7K, 

 

Then R i1//R i2＝3.3KΩ 

 

          ）π（ 3.3KC100002arctan10 i2 ×××=  

Ｃ i2＝
K3.3100002

tan10

××
°

π
   

  

＝850p � 910p 

（Please adjust it with actual circuit.） 

 

 

 

 

 

        

Ｃ i 

20kΩ 

ＲＲＲＲ２２２２ 

COMP． 

20kΩ 

20kΩ 20kΩ Ｒ i２ 

COM 

（0.1μF） 

AU6802N1AU6802N1AU6802N1AU6802N1    

R1E 

R1E 

R2E 

Ｒ i２ 

Ｒ i1 
1 

2 

Insert a capacitor （Ci2）. 

C i2 
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    4.34.34.34.3    Digital InterfaceDigital InterfaceDigital InterfaceDigital Interface    
    

    4.3.14.3.14.3.14.3.1    System SettingSystem SettingSystem SettingSystem Setting    

    

    

15 

16 

■■■■Setting for resolutionSetting for resolutionSetting for resolutionSetting for resolution    
Resolution 10 bits 12 bits 

MDSEL “H” “L” 

 

■■■■Setting of internal control modeSetting of internal control modeSetting of internal control modeSetting of internal control mode    
Acceleration mode ON OFF 

ACMD “H” “L” 

 

■■■■Setting of RSO outputSetting of RSO outputSetting of RSO outputSetting of RSO output（（（（excitingexcitingexcitingexciting）））） frequency frequency frequency frequency    
RSO freq. 20KHz 10KHz 

FSEL1 “H” “L” 

FSEL2 “H” “H” 

 

■■■■SeSeSeSetting of number of poles for tting of number of poles for tting of number of poles for tting of number of poles for UVWUVWUVWUVW    
Number of poles ×１ ×2 ×3 ×4 

XSEL1 “H” “L” “H” “L” 

XSEL2 “H” “H” “L” “L” 

 

47 

48 

17 

18 

19 

■■■■Setting of output modeSetting of output modeSetting of output modeSetting of output mode    
MODE Pulse output Parallel absolute output 

OUTMD “L” “H” 

 

MDSEL 

ACMD 

XSEL1 

XSEL2 

OUTMD 

FSEL1 

FSEL2 

Setting for digital output resolution (Parallel, Pulse, Serial).  

  10 bits：1024 split（Number of pulse＝256C/T） 

  12 bits：4096 split（Number of pulse＝1024C/T） 

Set the internal control mode. 

Set the cycle number of output pattern for UVW.  

（Refer next page for detail.） 

 

※Pulse number of A/B/Z output is not changed by this setting. 

 

Set the type of parallel output （D0－D11）.  

  Pulse mode：A/B/Z/U/V/W/U1/V1/W1/ERR/ERRHLD 

  Parallel mode： Absolute output（Pure binary） 

Set the frequency of resolver excitation. 

Before setting, please check the target resolver specification. 

AU6802N1AU6802N1AU6802N1AU6802N1    
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    ■■■■Setting number of poles of UVWSetting number of poles of UVWSetting number of poles of UVWSetting number of poles of UVW    

    
※ This specific setting(X1, X2, X3, X4) means cycle number of waveform output pattern which range is 0~360 

degree of electrical angle. It does not have any relation with resolver multiplication factor of angle     

(X1, X2, X3, X4).   

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

0 90 180 270 360 

Resolver angle ［degree］ 

Electrical 360° Electrical 360° Electrical 360° Electrical 360° 

X1 pole case 

U 

V 

W 

U1 

V1 

W1 

0 90 180 270 360 

Electrical angle ［degree］ 

U 

V 

W 

U1 

V1 

W1 

X2 pole case 

X2 pole case, there are 2-cycle of X1 pole pattern. 

Similarly X3、X4 shows 3-cycle and 4-cycle. 

Example of 4X resolver 
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【Example】 

 In case of 8 poles （ 4 pole pair ）  motor, the relationship of resolver 

multiplication factor and the setting number of poles for UVW is  below.  

 

Resolver X数 UVW poles 

4X ×1 

2X ×2 

1X ×4 

 

 Each combination output 4 pulse of UVW (every 90 degree) while one 

revolution of Resolver. 
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    4.3.24.3.24.3.24.3.2 Output InterfaceOutput InterfaceOutput InterfaceOutput Interface    

    

    （（（（１１１１））））Parallel Output modeParallel Output modeParallel Output modeParallel Output mode    （Parallel output is set by OUTMD＝“H”.）    

                

 ■■■■Parallel I/O interface mode Parallel I/O interface mode Parallel I/O interface mode Parallel I/O interface mode 《《《《StandStandStandStand----alonealonealonealone》》》》    ：：：：    Interfaced by dedicated I/OInterfaced by dedicated I/OInterfaced by dedicated I/OInterfaced by dedicated I/O    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    ■■■■Parallel BUS interface modeParallel BUS interface modeParallel BUS interface modeParallel BUS interface mode《《《《Bus outputBus outputBus outputBus output》》》》    ：：：：    interfaced by BUS lineinterfaced by BUS lineinterfaced by BUS lineinterfaced by BUS line    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 

Parity Output 

ＡＵＡＵＡＵＡＵ６８０２６８０２６８０２６８０２ＮＮＮＮ１１１１ 

１９ 

４２ 

４１ 

４３ 

３８ 

３９ 

３６ 

３７ 

３４ 

３５ 

３１ 

３２ 

２９ 

３０ 

２７ 

２８ 

４４ 

φ２ 

φ１ 

φ４ 

φ３ 

φ６ 

φ５ 

φ８ 

φ７ 

φ１０ 

φ９ 

φ１２ 

φ１１ 

Output data 

“H” (Parallel mode ) 

Inhibit Input [ “L”： fixed data      ]  

D11 

D10 

D9  

D8  

D7  

D6  

D5  

D4  

D3  

D2  

D1  

D0 

PRTY 

CSB 

RDB 

INHB(RD) 

OUTMD 

 Parallel Output 

 

ＡＵＡＵＡＵＡＵ６８０２６８０２６８０２６８０２ＮＮＮＮ１１１１ 

１９ 

４２ 

４１ 

４３ 

３８ 

３９ 

３６ 

３７ 

３４ 

３５ 

３１ 

３２ 

２９ 

３０ 

２７ 

２８ 

４４ 

D11 

D10 

D9  

D8  

D7  

D6  

D5  

D4  

D3  

D2  

D1  

D0 

PRTY 

CSB 

RDB 

INHB(RD) 

OUTMD  ”H“ (Parallel mode) 

 Data Bus 

Chip Select(CS) 

Read(RD) 

D0 D12 

CSB＝“L” 

RDB＝“L” 

Data can read with 

controlling “INHB” 

Data can read with 

controlling CSB 、 RDB

（＝INHB）. 

Refer to SPEC p17 

(Figure-14). 

Refer to SPEC p17 

(Figure-13). 

※Please refer section-9.8 for φ1～

φ11、PRTY、INHB signal timings.。 

※Please refer section-9.8 for φ1～

φ 11 、 PRTY 、 CSB 、 RDB 、 INHB 

signal timings.。 
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    （（（（２２２２））））Pulse interface modePulse interface modePulse interface modePulse interface mode    （Pulse output mode is set by OUTMD＝“L”.） 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    （（（（３３３３））））Serial output modeSerial output modeSerial output modeSerial output mode    

    
○Serial output data is controlled by “SCSB”、”SCK”. 

 

 

 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

MSB LSB PRTY 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8 φ9 φ10 φ11 φ12 

SCSB 

SCK 

DATA 

12Bit mode 

MSB LSB PRTY 

SCSB 

SCK 

DATA 

10Bit mode 

Data read time 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8 φ9 φ10 

 

ＡＵＡＵＡＵＡＵ６８０２６８０２６８０２６８０２ＮＮＮＮ１１１１ 

１９ 

４２ 

４１ 

４３ 

３８ 

３９ 

３６ 

３７ 

３４ 

３５ 

３１ 

３２ 

２９ 

３０ 

２７ 

２８ 

Output data 

“L” (Pulse mode) 

D11 

D10 

D9  

D8  

D7  

D6  

D5  

D4  

D3  

D2  

D1  

D0 

 

CSB 

RDB 

INHB(RD) 

OUTMD 

B 

A 

U 

Z 

W 

V 

V１ 

U１ 

ERR 

W１ 

(NC) 

ERRHLD 

ＶDD 

Settings are below. 

CSB＝“L” 

RDB＝“L” 

INHB＝“H” 

※Please refer section-9.8 for each 

signal timings. 
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○PRTY is defined as even parity. The number of “1” data between “φ1～φ12” and “PRTY” 

must be even. 

 

 

 

 

 

 

 

 

 

 

 

 

 

○While SCSB＝“L” fix, output data repeat every SCK 16 clocks. 

                                    Then 14th ~16th data fix as “0”. 

    

    

    

    

    

    

    

    

    

    

    
                 

    

    

    

    （（（（４４４４））））Serial output mode Serial output mode Serial output mode Serial output mode ＋＋＋＋A/B pulse modeA/B pulse modeA/B pulse modeA/B pulse mode    

    
 The absolute angle detection is possible with serial out mode and A/B pulse mode. Power-up 

starting time, first absolute data read with serial output mode. Since then absolute data can count 

UP/DOWN with A/B pulse data. So you can reduce the number of CPU interface as 6 line (serial 

3lines＋A/B/Z 3lines) 

Combination usage of serial mode and parallel mode can be used for fail detection of digital output 

data. 

 

    

    

    

    

    

    

    

1 1 0 1 0 1 0 1 0 1 0 1 1 

SCSB 

SCK 

DATA 

12bit mode example 

D11～D0, the number of “1” is 7.   
The number of “ 1 ”  must 

be even, Then PRTY＝1 

MSB LSB PRTY 

0 0 0 
MSB 

Repeat every 16CLK 

SCSB 

SCK 

DATA 

More than 16 sck case 

SCK＝16CLK 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8 φ10 φ11 φ9 φ12 φ1 φ2 φ3 
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    4.44.44.44.4    Clock InputClock InputClock InputClock Input（（（（20MHz20MHz20MHz20MHz））））    
        

    4.4.14.4.14.4.14.4.1 Crystal Resonator / Ceramic ResonaCrystal Resonator / Ceramic ResonaCrystal Resonator / Ceramic ResonaCrystal Resonator / Ceramic Resonatortortortor    
 

 Below describes equivalent circuit of resonator section. CLKIN is inverted signal of XTAL and 

these 2 pins connect to comparator input. While there is cross point between XTAL voltage and 

CLKIN voltage, internal CLK will be stable. In this case it is possible to use another devise which 

does not list in recommended parts documented in specification (P30, Figure25).  

 Each case you select resonator included in recommended one, we recommend you to ask 

resonator company about optimal constant oscillation of your actual print board. Cause there might 

change their oscillation condition due to wiring pattern difference.  

    

    

    

    

    

    

    

    

    

    

    

    

    
 

 

    4.4.24.4.24.4.24.4.2    External ClockExternal ClockExternal ClockExternal Clock    
 

 In the case of external clock, clock must connect to CLKIN（25th Pin） and XTAL should be open

（NC）. CLKIN pin is TTL-level input. 

 

 
※ 20MHz clock might be noise source. 

  It is effective for EMC countermeasure to make signal pattern wider and shorter, also guard by GND line.     

 

  

    

    

    

    

    

    

    

    

    

    

    

    

    

Internal CLK 

AU6802N1 equivalent circuit of resonator section. 

25 th Pin 

24 th Pin 
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4.54.54.54.5    Power SourcePower SourcePower SourcePower Source    
        

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    
Power source is single supply +5V±5％. Analog power line and Digital power line can connect to 

same power line. If you set separate power line for analog(VCC) and digital(VDD), there must be 

no potential difference between VCC and VDD, or AGND and DGND. Also power switching 

(power-on or power-off) should be done simultaneously.  

Above figure is example of power connection. No need to collect analog power line or digital 

power line. Regarding 0.1uF capacitors, it should be located close to AU6802N1 device as much 

as possible. 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

3 

AU6802N1AU6802N1AU6802N1AU6802N1    

VCC 

7 

14 

～ 
 

～ 
 

VDD 

12 

23 

49 

52 

26 

33 

40 

AGND 

DGND 

0.1μF 0.1μF 0.1μF 

～ 
 

～ 
 

+ 

DC+5V 

0V 

+ 
100μF 
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    4.64.64.64.6    Countermeasures for NoiCountermeasures for NoiCountermeasures for NoiCountermeasures for Noisesesese    

 
 Below waveforms are measured actually. Countermeasure for noise must be done in accordance 

with the specification P34 contents. 

 

    ■■■■Waveforms of magnetic noiseWaveforms of magnetic noiseWaveforms of magnetic noiseWaveforms of magnetic noise    

 
 Magnetic noise happens when the leakage flux of the motor passes through the resolver. Its effect 

will be bigger turbulence of digital output, which will generate error.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    ■■■■Waveforms of electrical noiseWaveforms of electrical noiseWaveforms of electrical noiseWaveforms of electrical noise    
 

 Electrical noise happens when the spike noise caused by PWM drive of the motor affects signal 

lines. Turbulence of digital output will not be so big, but it will generate error depend on the size 

of noise.  

 

 

 

 

 

 

 

 

 

 

 

 
 

SINMNT 

COSMNT 

COSMNT 

SINMNT 

Basic waveform（10KHz） deformed. 

 
サーボオン

1.5

2

2.5

3

3.5

1 501 1001 1501

Basic waveform（10KHz） was not changed much . 

But spike noise was overlapped. 
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    ５５５５．．．．Connection   Connection   Connection   Connection                                                                                                                       

 

 

 

 

 

 

 

 5.15.15.15.1    Example of Resolver ConnectionExample of Resolver ConnectionExample of Resolver ConnectionExample of Resolver Connection    
 

    ■■■■Connection example: Used Connection example: Used Connection example: Used Connection example: Used ““““RSORSORSORSO”””” as excitation sou as excitation sou as excitation sou as excitation source.rce.rce.rce.    

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sensor cable 

RBL 

～ ～ 

～ ～ 

～ ～ 

～ ～ 

～ ～ 

～ ～ 

S4 

S2 

S1 

S3 

R1 

R2 

5 

AU6802N1AU6802N1AU6802N1AU6802N1    

6 

8 

9 

S4 

S2 

S1 

S3 

R1 

R2 

S4 

S2 

S1 

S3 

+VEXT 

+VEXT 

RBH 

RBH 

CC 

CC 

CC 

CC 

Excitation 

amplifier circuit 

12 RSO 

COM 

1 

2 

R1E 

R2E 

13 

External exciting 

signal input circuit. 

～ 
 

～ 
 

RBL 
ResolverResolverResolverResolver    
（（（（BRXBRXBRXBRX））））    

Circuit board Sensor 

Please take off the power during connection operation. After 

power off, take enough time, check the voltage value by 

tester, then please operate wiring and connecting. 
CautionCautionCautionCaution！！！！    

(470pF) 
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    ■■■■Connection example: Used external oscillaConnection example: Used external oscillaConnection example: Used external oscillaConnection example: Used external oscillator as excitation source. tor as excitation source. tor as excitation source. tor as excitation source.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Resolver output signals (S1、S2、S3、S4) are connected to each corresponding AU6802N1 

terminals (S1,S2,S3,S4) through the resolver signal input circuit. Resolver input signals (R1,R2) 

are connected to each corresponding AU6802N1 terminals (R1E,R2E) through the external exciting 

signal input circuit. Regardless of whether RSO output use or not, there must be capacitor 

connection between RSO and COM.  

 

 

 

 5.25.25.25.2    Example of Power ConnectionExample of Power ConnectionExample of Power ConnectionExample of Power Connection    
 

Refer the section 4.5 

Sensor cable 

RBL 

～ ～ 

～ ～ 

～ ～ 

～ ～ 

～ ～ 
～ ～ 

S4 

S2 

S1 

S3 

R1 

R2 

5 

AU6802N1AU6802N1AU6802N1AU6802N1    

6 

8 

9 

S4 

S2 

S1 

S3 

R1 

R2 

S4 

S2 

S1 

S3 

+VEXT 

+VEXT 

RBH 

RBH 

CC 

CC 

CC 

CC 

Excitation 

amplifier 

circuit 

12 RSO 

COM 

1 

2 

R1E 

R2E 

13 

External exciting 

signal input circuit. 

 

～ 
 

～ 
 

RBL 
ResolverResolverResolverResolver    
（（（（BRXBRXBRXBRX））））    

Circuit board Sensor 

Oscillator 

etc. 
(470pF) 
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    ６６６６．．．．Check Point of OperationCheck Point of OperationCheck Point of OperationCheck Point of Operation                                                                                    
 
    
    
    
    
    
    
    
    
    6.16.16.16.1    Check Point fCheck Point fCheck Point fCheck Point for Resolver Interfaceor Resolver Interfaceor Resolver Interfaceor Resolver Interface    
 

    6.1.16.1.16.1.16.1.1 Check Point of Excitation SignalCheck Point of Excitation SignalCheck Point of Excitation SignalCheck Point of Excitation Signal    

    
Check your resolver excitation signals(R1,R2) whether the resolver is excited with your designed 

amplitude or not. If signals are small or saturated situation, please review your excitation amplifier 

circuit again. If there are no signals, please check the connection to resolver and power supply 

status.  

 

    6.1.26.1.26.1.26.1.2 Check Point of Monitor Signal AmplitudeCheck Point of Monitor Signal AmplitudeCheck Point of Monitor Signal AmplitudeCheck Point of Monitor Signal Amplitude    

    
    （（（（１１１１））））Check point of amplitude changeCheck point of amplitude changeCheck point of amplitude changeCheck point of amplitude change    

 

Observing the waveform of resolver exciting signals and monitor output （SINMNT、COSMNT）, 

please check if the monitor output have a same frequency carrier of excitation signals. After then, 

rotate the resolver, please check that monitor signal amplitude is changing with corresponding 

resolver angle. If there is no signal or no amplitude change by rotation, please check the 

connection between resolver and AU6802N1.  

 

        ■■■■Waveform example of exciting signal and monitor signal Waveform example of exciting signal and monitor signal Waveform example of exciting signal and monitor signal Waveform example of exciting signal and monitor signal with some fixed angle.with some fixed angle.with some fixed angle.with some fixed angle.    
 

Electrical angle 0° 45° 90° 135° 

 

 
Electrical angle 180° 225° 270° 315° 

 

 

 

 

 

CautCautCautCautionionionion！！！！    

Before power-up, please make sure the connection which is 

no mistake. 

Excitation signal 

SINMNT 

COSMNT 

Excitation signal 

 

SINMNT 

COSMNT 
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    （（（（２２２２））））Check point of amplitude level.Check point of amplitude level.Check point of amplitude level.Check point of amplitude level.    
 

Rotating the resolver with observing a monitor signal, please check the monitor signal (SINMNT 

and COSMNT) maximum amplitude its recommended range is 2~3Vp-p. If signal amplitude is not 

appropriate range, please adjust your circuit constants of exciting amplifier and resolver signal 

input circuit.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    6.1.36.1.36.1.36.1.3    Check point of phaseCheck point of phaseCheck point of phaseCheck point of phase shift. shift. shift. shift.    
 

Rotating the resolver with observing a monitor signal and differential signal(R1E-R2E) of external 

exciting signal input, please check that phase difference between differential signal(R1E-R2E) and 

monitor signal(SINMNT or COSMNT) should be within ±10°. The measurement will be done at 

common phase position between “R1E-R2E”signal and monitor. If it exceed ±10°, please make 

phase adjustment at external exciting signal input circuit.  

 

 

    ■■■■How to convert an angle from phase shift.How to convert an angle from phase shift.How to convert an angle from phase shift.How to convert an angle from phase shift.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Converted angle［deg］＝360［deg］×（time shift［μs］／exciting F period［μs］ 

 

Above example： exciting F＝10KHz � exciting F period＝100μ（＝1/10KHz） 

               Time shift＝2.9μs 

               Converted angle＝10.4deg （＝360×2.9／100） 

 

Excitation 

signal 

SINMNT 

2～3Vp-p COSMNT 

2～3Vp-p 

R1E-GND 

R2E-GND 

COSMNT 

-GND 

SINMNT 

-GND 

Monitor out signal DC coupling example. Monitor out signal AC coupling example. 



    

 ---- 40  40  40  40 ---- MNL000392MNL000392MNL000392MNL000392W00W00W00W00 

    6.26.26.26.2    Check Point forCheck Point forCheck Point forCheck Point for Digital Output Digital Output Digital Output Digital Output    
 

    6.2.16.2.16.2.16.2.1 Check Point of Output AngleCheck Point of Output AngleCheck Point of Output AngleCheck Point of Output Angle    
 

Please check that the each digital output show your required format which you set and angle 

output data is changing with resolver rotation. If angle output is not change while resolver rotation 

or output format is different with your setting, please check a polarity of each digital input 

terminal. Also if output angle data does not match with actual angle or output data is not stable, 

refer section 6.1 and please check if there is no problem for resolver related connections.  

    

    
    6.2.26.2.26.2.26.2.2 Check point of abnormality DetectionCheck point of abnormality DetectionCheck point of abnormality DetectionCheck point of abnormality Detection    
 

“ERR” output and “ERRHLD” output should be both L-level for normal condition while ”

ERRSTB” input is H-level. If this device detects some error condition, “ERR” output or 

“ERRHLD” output will be H-level. Then you may refer section 8.1 and please isolate the true 

cause of the error and remove it.  
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    ７７７７．．．．Function of Fault DetectionFunction of Fault DetectionFunction of Fault DetectionFunction of Fault Detection                                                                             

 
AU6802N1 has built-in test function of fault detection which detects abnormal sensor signal and 

abnormal R/D conversion. These error conditions output at the “ERR” or “ERRHLD” terminal. 

The 3 kind of contents of detection are shown below  

 

 ・Abnormal sensor signal（breaking/down of exciting source line: R1 & R2） 

 ・Abnormal sensor signal（breaking of resolver signal line: S1,S2,S3 & S4） 

 ・Abnormal R/D conversion（Excessive residuals of control signal） 

 

In this chapter, describe each detection method, typical fault detection pattern, and error reset 

operation. 

This built-in test function is independent from R/D conversion function and does not restrict the 

R/D conversion output by its result (i.e. any detection of abnormal state). 

 

    7.17.17.17.1    Abnormal sensor signalAbnormal sensor signalAbnormal sensor signalAbnormal sensor signal（（（（breaking/down of exciting source linesbreaking/down of exciting source linesbreaking/down of exciting source linesbreaking/down of exciting source lines））））    
 

        7.1.17.1.17.1.17.1.1 Concept DetectionConcept DetectionConcept DetectionConcept Detection    
 

This concept is to detect smaller monitor output amplitude level then it defines as abnormal 

sensor signal. Breaking/down of exciting source line can not excite resolver. As a result resolver 

output signal will disappear and abnormal sensor signal can be detect.  

 

 

        7.1.27.1.27.1.27.1.2 Circuit ConfigurationCircuit ConfigurationCircuit ConfigurationCircuit Configuration    

    

    

    

    

    

    

    

    

    

    

    

    

    

    
        7.1.37.1.37.1.37.1.3 Detection PrincipleDetection PrincipleDetection PrincipleDetection Principle    

        
The principle is comparison between monitor output and threshold voltage. Detect situation that 

the voltage magnitude of SINMNT and COSMNT are above low-side threshold and below high-side 

threshold. It mean both monitor amplitude is under 0.1×VCC(Ｖp-p)※ , and define this situation 

as abnormal. 

 
※Example of VCC=5V case, detection condition is under 0.5Vp-p of both monitor amplitude. 

ＣＯＭＰ．×４ 

 

ＳＩＮＭＮＴＳＩＮＭＮＴＳＩＮＭＮＴＳＩＮＭＮＴ    

 

 

 
 

High-side threshold 

Peak 

detection 

Low-side threshold 

Error 

(0.55×VCC) 

(0.45×VCC) 
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        7.1.47.1.47.1.47.1.4 Relationship of threshold and Relationship of threshold and Relationship of threshold and Relationship of threshold and typicaltypicaltypicaltypical abnormal detection pattern abnormal detection pattern abnormal detection pattern abnormal detection pattern    
 

 

    （（（（１１１１））））NormalNormalNormalNormal    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        （（（（２２２２））））Detection patternDetection patternDetection patternDetection pattern①①①①（（（（MMMMonitor amplitude is under thresholdonitor amplitude is under thresholdonitor amplitude is under thresholdonitor amplitude is under threshold））））    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        （（（（３３３３））））Detection patternDetection patternDetection patternDetection pattern②②②②（（（（Shorted between Shorted between Shorted between Shorted between S1S1S1S1----S3S3S3S3 or  or  or  or S2S2S2S2----S4S4S4S4））））    
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o
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t
 
V
 

SINMNT envelope（kE1sinθ） 

COSMNT envelope（kE1cosθ） 

COM＝2.5V 

Vcc×0.45＝2.25V 

Vcc×0.55=2.75V 

2～3Vp-p 

Resolver electrical angleθ 

In normal monitor signal case, 
either SINMNT or COSMNT   
exceed a threshold value, then 
it does not detect abnormal 
sensor signal. 

M
o
n
i
t
o
r
 
o
u
t
 
V
 

※Example of VCC=5V 

Breaking/down of exciting 
circuit or smaller monitor output 
will detect as abnormal signal in 
full angular range. 

Under0.5Vp-p 

Resolver electrical angleθ 

※Example of VCC=5V 

※Example of VCC=5V 

M
o
n
i
t
o
r
 
o
u
t
 
V
 

0.5Vp-p 
In case of short between S1-S3 
or S2-S4, when normal signal 
amplitude go under the 
threshold value, error can 
detect in such angle range.  

※Example:Shorted between S1-S3 case 

Normal signal is also 

under 0.5Vp-p 

Resolver electrical angleθ 
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    7.27.27.27.2    Abnormal sensor signalAbnormal sensor signalAbnormal sensor signalAbnormal sensor signal（（（（breaking of Resolver signal linesbreaking of Resolver signal linesbreaking of Resolver signal linesbreaking of Resolver signal lines））））    
 

 

        7.2.17.2.17.2.17.2.1    Concept DetectionConcept DetectionConcept DetectionConcept Detection    
 

In the resolver signal input circuit, applying the external DC bias circuit will make monitor output 

level shifted from COM voltage of reference potential to GND side in DC. Concept detection is to 

detect that voltage shift.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
        7.2.27.2.27.2.27.2.2 Circuit ConfigurationCircuit ConfigurationCircuit ConfigurationCircuit Configuration    

    

    

    

    

    

    

    

    

    
        7.2.37.2.37.2.37.2.3    Detection PrincipleDetection PrincipleDetection PrincipleDetection Principle    

 

The principle is comparison between monitor output and threshold voltage. If voltage magnitude 

of SINMNT or COSMNT exceed down the threshold value(0.15 X VCC※ ), it is detected as fault 

situation.  

 
※Example of VCC=5V case, detection condition is under 0.75VDC of monitor output voltage. 

 

Threshold 

(S4) 

(S2) 

RBH 

 

ＳＩＮＭＮＴＳＩＮＭＮＴＳＩＮＭＮＴＳＩＮＭＮＴ    

 
 

ＣＯＳＭＮＴＣＯＳＭＮＴＣＯＳＭＮＴＣＯＳＭＮＴ    

ＣＯＭＰ．×２ 

Detection result 

AU6802N1AU6802N1AU6802N1AU6802N1    

 +VEXT 

RBL 

COSMNT 
(SINMNT) 

S3(S4) 

S1(S2) 

R I 1 

R I 1 

R I 2 

R I 2 

S3 

S1 

RBH 

 +VEXT 

RBL 

COSMNT 
(SINMNT) 

R I 1 

R I 1 

(S4) 

(S2) 

S3 

S1 

R I 2 

R I 2 

R 

AU6802N1AU6802N1AU6802N1AU6802N1    

【【【【 In view In view In view In view DCDCDCDC: Normal: Normal: Normal: Normal----resolver signal input circuitresolver signal input circuitresolver signal input circuitresolver signal input circuit】】】】     【【【【 In view DC: In view DC: In view DC: In view DC: BreakingBreakingBreakingBreaking----resolver signal input circuitresolver signal input circuitresolver signal input circuitresolver signal input circuit】】】】    

Resolver DC 【R】 ≪ DC bias 【RBH or RBL】, In this case 

Resolver terminal S1 and S3 (S2 and S4) are same DC 

potential. Then monitor output that is differential amplifier 

output is COM potential as DC reference one. 

During breaking line, “ +VEXT-GND ”  entered to 

differential amplifier circuit input. Then monitor output 

shift to GND side against COM potential as reference. 

COM COM 

(0.15×VCC) 
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        7.2.47.2.47.2.47.2.4    Relationship of threshold and Typical abnormal detection patternRelationship of threshold and Typical abnormal detection patternRelationship of threshold and Typical abnormal detection patternRelationship of threshold and Typical abnormal detection pattern    
 

    （（（（１１１１））））NormalNormalNormalNormal    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        （（（（２２２２））））Detection patternDetection patternDetection patternDetection pattern③③③③（（（（Breaking between Breaking between Breaking between Breaking between S1S1S1S1----S3S3S3S3 or  or  or  or S2S2S2S2----S4S4S4S4））））    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        （（（（３３３３））））Detection patternDetection patternDetection patternDetection pattern④④④④（（（（Excessive monitor outputExcessive monitor outputExcessive monitor outputExcessive monitor output））））    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

＞3.5Vp-p 

Break 

M
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n
i
t
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r
 
o
u
t
 
V
 

SINMNT envelope （ kE1sin

COSMNT envelope（kE1cosθ） 

COM＝2.5V 

2～3Vp-p 

Resolver electrical angleθ 

In normal monitor signal case, 
both SINMNT and COSMNT   
exceed a threshold value, then 
it does not detect abnormal 
sensor signal. 
 

※Example of VCC=5V 

Vcc×0.15＝0.75V 

M
o
n
i
t
o
r
 
o
u
t
 
V
 

Resolver electrical angleθ 

※This figure is the case breaking between Ｓ2-Ｓ4. 

※By mounting DC bias resistance. 

In case of breaking signal line, 
monitor output will be less 
than threshold DC level and   
it is detected as fault.  

M
o
n
i
t
o
r
 
o
u
t
 
V
 

In case of SINMNT or COSMNT 
is excessive and cross the 
threshold, it is detected as 
fault. 

※Example of VCC=5V 

※This figure is excessive SINMNT signal case. 

Resolver electrical angleθ 
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        （（（（４４４４））））Detection patternDetection patternDetection patternDetection pattern⑤⑤⑤⑤（（（（Noise superimposedNoise superimposedNoise superimposedNoise superimposed））））    
 

 

 

 

 

 

 

 

 

 

 

 

 

    

    

    

    7.37.37.37.3    Abnormal R/D conversionAbnormal R/D conversionAbnormal R/D conversionAbnormal R/D conversion（（（（Excessive control deviationExcessive control deviationExcessive control deviationExcessive control deviation））））    
 

 

        7.3.17.3.17.3.17.3.1    Concept DetectionConcept DetectionConcept DetectionConcept Detection    
 

This product adopted digital tracking method (Refer section 1.3 or 9.1) as R/D conversion 

system, and this method is one of the negative feedback control of closed-loop configuration. In 

such a system, normally control deviation （ε） should be “0”. This concept detection is that 

the excessive control deviation means out of control and this situation is detected as abnormal.  

 

 

        7.3.27.3.27.3.27.3.2    Circuit ConfigurationCircuit ConfigurationCircuit ConfigurationCircuit Configuration    

    

    

    

    

    

    

    

    

    
        7.3.37.3.37.3.37.3.3    Detection PrincipleDetection PrincipleDetection PrincipleDetection Principle    

 

This detection principle is to compare the internal control deviation(*1) and the threshold value. 

If there are situation that the absolute value of internal control deviation is less than low 

threshold or bigger than high threshold(*2), and if this situation is over 50% of test 

duration(*3), then it is detected as fault. 

 
※1 A internal control deviation signal can not be verified by this product’s terminals. 

※2 In case of VCC=5V, anomaly detection condition is excess threshold( less than 2.25 VDC , bigger than  

  2.75 VDC )of internal control voltage. 

※3 “ACMD=H” condition is 5ms、 “ACMD=L” condition is 120ms. 

Noise 

M
o
n
i
t
o
r
 
o
u
t
 
V
 

Due to a noise, monitor output 
cross the threshold down. Then 
it is detected as fault. 

※This figure is the case that SINMNT have noise superimposed. 

Resolver electrical angleθ 

ＣＯＭＰ．×２ 

εεεε （ Control 

deviation） 

High threshold 

Low threshold 

ACMDACMDACMDACMD 

Avoid sudden 

angular 

acceleration 
Error 

(0.45×VCC) 

(0.55×VCC) 
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        7.3.47.3.47.3.47.3.4    Relationship of threshold and Typical abnormal detection patternRelationship of threshold and Typical abnormal detection patternRelationship of threshold and Typical abnormal detection patternRelationship of threshold and Typical abnormal detection pattern    
  

    （（（（１１１１））））NormalNormalNormalNormal    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        （（（（２２２２））））Detection patternDetection patternDetection patternDetection pattern⑥⑥⑥⑥（（（（Excessive control deviationExcessive control deviationExcessive control deviationExcessive control deviation））））    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.4 Error reset7.4 Error reset7.4 Error reset7.4 Error reset    
 

ERRHLD output is generated when an error occurred, and it can be cleared by setting 

ERRSTB=Low. 

 

    ■■■■Error resError resError resError reset operation waveformet operation waveformet operation waveformet operation waveform    
 

 

 

 

 

 

 

 
※ Refer 9.8 for detail timing. 

※ Please use ERRHLD output after it is surely cleared by ERRSTB signal. If the error is not released even after 

error reset, please eliminate the true error factor according to the section 8.1. 
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Internal control deviation（ε） 

COM＝2.5V 

Vcc×0.45＝2.25V 

Vcc×0.55=2.75V 

Almost “0” 

Time 

In the state that have been 
successfully R/D converted, 
control deviation is almost “0”. 
Then it is not detected as fault. 

※In case of VCC=5V 

※In case of VCC=5V 

Test duration 

Test duration I
n
t
e
r
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l
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There is an abnormal R/D 
conversion situation (control 
deviation exceed the threshold), 
and if such situation is over 50% of 
test duration, it is detected as 
fault. 

（Error condition） （Error cancellation） 

ERRSTBERRSTBERRSTBERRSTB    

ERRHLDERRHLDERRHLDERRHLD    （Dot： Error continues） 
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    ８８８８．．．．If you think If you think If you think If you think troubleshooting     troubleshooting     troubleshooting     troubleshooting                                                             

 

In this chapter, there are corresponding examples for the case of error detected by the function 

of fault detection, and for the case of strange angle output data. Please check these examples for 

your troubleshooting and operation check.  

 

 

    8.18.18.18.1    In case of In case of In case of In case of error detectionerror detectionerror detectionerror detection    
    

When an error is detected (ERR or ERRHLD output are “H” level), refer to the following 

troubleshooting flow. Firstly please perform to estimate reason of fault detection, and error factor 

should be identified and eliminated according to the procedure of chapter 8.1.1 or later. Regarding 

the operation of fault detection function, please refer chapter 7.  

 

 

    ■■■■Troubleshooting flow of errorTroubleshooting flow of errorTroubleshooting flow of errorTroubleshooting flow of error    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Error detected. 

Less than 0.5Vp-p. Greater than 0.5Ｖp-p. 

Please check whether both SINMNT and COSMNT amplitude are less than 0.5Vp-p or not. 

Please check whether SINMNT or COSMNT signal cross 
0.75VDC line or not. 

Abnormal sensor signal

（ breaking/down of exciting 

source lines） 

Sometimes less 0.75VDC Always above 0.75VDC 

Abnormal sensor signal

（ breaking of Resolver signal 

lines） 

Abnormal R/D conversion

（Excessive control deviation） 

To 8.1.1 To 8.1.2 To 8.1.3 
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    8.1.18.1.18.1.18.1.1    Suspicion of Abnormal sensor signalSuspicion of Abnormal sensor signalSuspicion of Abnormal sensor signalSuspicion of Abnormal sensor signal（（（（breaking/down of exciting source linesbreaking/down of exciting source linesbreaking/down of exciting source linesbreaking/down of exciting source lines））））        
 

In case of suspicion the breaking/down of exciting source lines, true error factor should be 

identified and eliminated according to the below troubleshooting flow.  

 

 

    ■■■■Troubleshooting flow of detecting breakTroubleshooting flow of detecting breakTroubleshooting flow of detecting breakTroubleshooting flow of detecting break/down of exciting source lines/down of exciting source lines/down of exciting source lines/down of exciting source lines        
 

    

    

    

    

    

    

    

    

    

    

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Breaking/down of 

exciting source lines 

Please check about SINMNT and COSMNT amplitude change.  
（Refer 6.1.2（1）） 

Abnormal sensor signal （breaking/down 

of exciting source lines） detected. 

No amplitude in one 
signal 

No change in amplitude Changing. 

Please adjust monitor 
signal level. 

（Refer 4.2.2） 

Signal level might be 
inappropriate. 

（Refer pattern①） 

Might be resolver 
wiring connection 

error. 

Please check the 
connection status. 

（Refer 5.1） 

Might be signal line 
short. 

（Refer pattern②） 

Please check that each 
signal line does not 

have shorted to 
VDD/GND/Signal. 

Please check 
connection of exciting 
line, exciting amplifier 
circuit status, supply 

voltage. 

Please check about excitation signal R1/R2 （Refer 6.1.1）. 
 

Not output. Output normally. 
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    8.1.28.1.28.1.28.1.2    Suspicion of AbnSuspicion of AbnSuspicion of AbnSuspicion of Abnormal sensor signalormal sensor signalormal sensor signalormal sensor signal（（（（breaking of Resolver signal linesbreaking of Resolver signal linesbreaking of Resolver signal linesbreaking of Resolver signal lines））））    
 

In case of suspicion the breaking of resolver signal lines, true error factor should be identified 

and eliminated according to the below troubleshooting flow.  

 

 

    ■■■■Troubleshooting flow of detecting brTroubleshooting flow of detecting brTroubleshooting flow of detecting brTroubleshooting flow of detecting break of Resolver signal lineseak of Resolver signal lineseak of Resolver signal lineseak of Resolver signal lines    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abnormal sensor signal (breaking of 
Resolver lines) detected. 

Exceed 3.5Vp-p. 

Please check whether SINMNT and COSMNT amplitude center is VCC/2 or shifting to GND.  

Shift to GND.  Not shifted. 

Please check whether MAX signal amplitude of SINMNT or 
COSMNT is within 3.5Vp-p or not. 

Not exceed 3.5Vp-p. 

Breaking of Resolver line. 
（Refer pattern③） 

Might be inappropriate signal 
level. 

（Refer pattern④） 

Might be detected fault by 
noise superimposed. 
（Refer pattern⑤） 

Please check connection 
status of signal line, continuity 

between S1-S3 or S2-S4, 

Please adjust monitor signal 
level. 

（Refer 4.2.2） 
 

 

Avoid noise superimpose itself.  
Or add special sequence in 

upper system to disable fault 
detection by noise which show 

periodic. 
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    8.1.38.1.38.1.38.1.3    Suspicion of Abnormal R/D conversionSuspicion of Abnormal R/D conversionSuspicion of Abnormal R/D conversionSuspicion of Abnormal R/D conversion（（（（Excessive control deviationExcessive control deviationExcessive control deviationExcessive control deviation））））    
 

In case of suspicion the abnormal R/D conversion, true error factor should be identified and 

eliminated according to the below troubleshooting flow.  

 

 

    ■■■■Troubleshooting flow for Abnormal R/D conversion detection.Troubleshooting flow for Abnormal R/D conversion detection.Troubleshooting flow for Abnormal R/D conversion detection.Troubleshooting flow for Abnormal R/D conversion detection.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abnormal R/D conversion 
（Excessive control deviation） 

detected. 

Break of control loop 
by phase shift during 

synchronous detection 
or degradation of the 

dynamics. 

Reconsider power up timing, or follow the 
appropriate power up sequence. 
（Refer specification p18～22） 

Adjust phase shift 
value at Resolver 

signal input circuit. 
（Refer 4.2.3） 

Error detect after startup also. 

Please check phase shift between differential signal(R1E-R2E) and monitor signal(SINMNT or 
COSMNT).  （Refer 6.1.3） 

Only startup time. 

Please check whether output digital data settle 
down or not. 

Not settle down. 

Please check whether error detect only startup or not. 

Settle. 

Might be inappropriate sequence of power up. 
Might be excessive 

Resolver signal angular 
acceleration. 

Avoid a rapid change in 
angular velocity, or set 

acceleration mode. 

Phase shift less than 10°. Phase shift greater 
than 10°. 
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    8.28.28.28.2    In case of wrong angle dataIn case of wrong angle dataIn case of wrong angle dataIn case of wrong angle data    
 

Despite the rotating Resolver, angle output data is not changed, or output shows the different 

format data, or output data is not fit to actual angle. In such case, please follow below 

troubleshooting flow and identify the behavior of the output data. Then please improve this error 

condition by the procedure described in chapter 8.2.1 and later.  

 

 

    ■■■■Troubleshooting flow of wrong digital angle data.Troubleshooting flow of wrong digital angle data.Troubleshooting flow of wrong digital angle data.Troubleshooting flow of wrong digital angle data. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

Please check the behavior of the output data during one Resolver rotation. 

Fixed output data. 

 

Indefinite, free run, can 
not get one-rotation 

data. 

Rotation direction 
difference・deviation of 

90°・deviation of 
180° 

Rapid changes in 
disturbance data. 

（Ａ/Ｂ pulse sudden  
 disturbance） 

To 8.2.4 To 8.2.1 To 8.2.2 To 8.2.3 

Wrong digital angle output  
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    8.2.18.2.18.2.18.2.1    In case of angle dataIn case of angle dataIn case of angle dataIn case of angle data output is stopped output is stopped output is stopped output is stopped    
 

In case of angle output data is completely stopped, please follow below troubleshooting flow and 

identify the factors, and then improve your system.  

 

 

        ■■■■Troubleshooting flow of fixed output.Troubleshooting flow of fixed output.Troubleshooting flow of fixed output.Troubleshooting flow of fixed output.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Clock is normal No clock 

Angle output data is completely stopped 

Please check whether external clock input is surely connected to CLKIN terminal or not. 

Parallel output down 

No clock input・IC 
operation stopped by 
the resonator circuit 

unmatching. 

Enter the appropriate 
clock or adjust the 
resonator circuit.  

What type of output is down? 

Serial output down 

Please check INHB signal polarity. 

Ｌ level Ｈ level 

Setting is fixed data. 

Please check data 
changing with INHB 

H-level. 

CSB or RDB terminal 
should not be H-level. 

 

SCSB or SCK should 
be entered 

appropriately. 

Might be inappropriate 
setting of CSB or RDB. 

Might be inappropriate 
setting of SCSB or 

SCK. 
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    8.2.28.2.28.2.28.2.2 In case of In case of In case of In case of iiiindefinite, free run, can not get onendefinite, free run, can not get onendefinite, free run, can not get onendefinite, free run, can not get one----rotation datarotation datarotation datarotation data    
 

In case of angle output data is indefinite, free run, might not get one-rotation data, please follow 

below troubleshooting flow and identify the factors, and then improve your system.  

 

 

    ■■■■Troubleshooting flow of iTroubleshooting flow of iTroubleshooting flow of iTroubleshooting flow of indefinite, free run, can not get onendefinite, free run, can not get onendefinite, free run, can not get onendefinite, free run, can not get one----rotation datarotation datarotation datarotation data....        
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Error does not occur. 

Output format might be 
different. 

indefinite・free run・can not get one-rotation data 

Please check whether error occurs or not. 

Error occurs. 

Refer 8.1 . 

What is behavior of the data？ 

Can not get 
one-rotation data. 
（Parallel output） 

Abnormal sensor signal 
or abnormal R/D 

conversion. 

Data is undefined. Data is free run. 
（Keep rotation.） 

Output might be 
disabled. 

Control loop might be 
failing. 

Please check signal 
polarity of CSB, RDB, 

and SCSB. 

Refer 8.1.3 . Please check the 
polarity of OUTMD.  
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    8.2.38.2.38.2.38.2.3 In case of rotation direction difference, deviation of 90In case of rotation direction difference, deviation of 90In case of rotation direction difference, deviation of 90In case of rotation direction difference, deviation of 90°°°°or 180or 180or 180or 180°°°°    
 

In case of angular output data shows different rotation direction or there might be angular 

displacement of 90°or 180°, please follow below troubleshooting flow and identify the factors, 

and then improve your system.  

 

 

    ■■■■Troubleshooting flow of Troubleshooting flow of Troubleshooting flow of Troubleshooting flow of rotation direction difference, deviation of 90rotation direction difference, deviation of 90rotation direction difference, deviation of 90rotation direction difference, deviation of 90°°°°or 180or 180or 180or 180°°°°. . . .     
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resolver signal 
COS connection might 

be reversed. 

Rotation direction difference, deviation of 90°or180°

Please check the situation. Rotation direction difference ? deviation of 90°? deviation of 180°? 
 

Please check Resolver 
S2 and S4 connection. 

They might be 
reversed. 

Resolver signal 
ＳＩＮ connection might 

be reversed. 

Resolver signal 
ＳＩＮ and ＣＯＳ line 

might be missed. 

Resolver exciting 
signal might be 

reversed. 

Please check Resolver 
S2-S4 and Ｓ1-Ｓ3 

connection. They might 
be reversed. 

Please check Resolver 
R1 and R2 connection. 

They might be 
reversed. 

Please check Resolver 
S1 and S3 connection. 

They might be 
reversed. 

Rotation direction 
difference. 

deviation of 90°. deviation of 180°. Direction difference 
and deviation 180°. 
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    8.2.48.2.48.2.48.2.4 In case of rapid change in the output angle data and disturbanceIn case of rapid change in the output angle data and disturbanceIn case of rapid change in the output angle data and disturbanceIn case of rapid change in the output angle data and disturbance    
 

In case of rapid change in the output angle data or a sudden disturbance while rotation, please 

follow below troubleshooting flow and identify the factors, and then improve your system.  

 

 

    ■■■■Troubleshooting flow of Troubleshooting flow of Troubleshooting flow of Troubleshooting flow of rapid change in the output angle data and disturbancerapid change in the output angle data and disturbancerapid change in the output angle data and disturbancerapid change in the output angle data and disturbance    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nothing change or 
problem occur with 

ACMD=L . 

Rapid angle change and sudden disturbance while rotation.  

Please check whether error occurs or not during constant angular velocity rotation. 
 

Identify the factors, 
And improve system 

with appropriate 
countermeasure. 

No problem with 
ACMD=L. 

Might enter 
acceleration mode by 
Resolver error, etc. 

Might be instantaneous 
power failure. 

Disturbance data by 
magnetic noise 

Error does not occur. Error occurs. 

Refer 8.1 . 

Abnormal sensor signal 
or abnormal R/D 

conversion. 

Please check whether SINMNT or COSMNT waveform has some noise 
(waveform distortion) or not.  

 

There are noise 
(waveform distortion). 

Looks normal. 

If trouble occurs with ACMD=H, please check 
whether trouble also occur with ACMD=L. 

If it is no problem, 
please operate with 

ACMD=L mode. 

Please check supply 
voltage variation. 

Under 4.5Ｖ case, need 
countermeasure. 
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    8.38.38.38.3    If the situation does not improveIf the situation does not improveIf the situation does not improveIf the situation does not improve    
    

If the situation does not improve even if section 8.1 or 8.2 steps perform, and if there is another 

phenomenon which does not mention in this manual, please contact us with waveforms when an 

error occur (appropriate abnormal signal, SINMNT, COSMNT) and also inform us about detail 

troubled circuit information.  
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    ９９９９．．．．ElectricalElectricalElectricalElectrical characteristics characteristics characteristics characteristics                                                                                                                    
 

    9.19.19.19.1    Absolute maximum ratingAbsolute maximum ratingAbsolute maximum ratingAbsolute maximum rating    
    

ItemsItemsItemsItems    SymbolSymbolSymbolSymbol    Absolute maximum ratingAbsolute maximum ratingAbsolute maximum ratingAbsolute maximum rating    UnitUnitUnitUnit    

VCC -0.3～+7.0 V 
Power supply voltage 

VDD -0.3～+7.0 V 

Analog input voltage VIa -0.3～+7.0 V 

Digital input voltage VI -0.3～VDD+0.3 V 

Digital output current IO -10～+10 mA 

Operating temperature Topr -40～+125 ℃ 

Storage temperature Tstg -65～+150 ℃ 

Allowable loss PD 245 mW 

※ If you use the IC beyond the absolute maximum rating, it may cause permanent damage to the IC. 

    

 

 

    9999....2222    PowerPowerPowerPower----related characteristicrelated characteristicrelated characteristicrelated characteristic    
 

ItemsItemsItemsItems    SymbolSymbolSymbolSymbol    MinMinMinMin．．．．    TypTypTypTyp．．．．    MaxMaxMaxMax．．．．    UnitUnitUnitUnit    Remarks and conditionsRemarks and conditionsRemarks and conditionsRemarks and conditions    

VCC 4.75 5.0 5.25 V 

Power supply voltage 

VDD 4.75 5.0 5.25 Ｖ 

Recommended power supply voltage. 

VCC, VDD must be used at the same 

potential. 

Reset release voltage Vrsth 3.9 - 4.4 V Power-On-Reset release voltage 

Reset voltage Vrstl 3.7 - 4.2 V Power-On-reset voltage 

Reset voltage hysteresis Vrhys - 0.2 - V Vrsth-Vrstl 

Supply current ICC - 30 45 mA Current consumption without load. 
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    9999....3 3 3 3 R/DR/DR/DR/D conversion characteris conversion characteris conversion characteris conversion characteristictictictic    
 

    ■■■■    10 Bits resolution setting10 Bits resolution setting10 Bits resolution setting10 Bits resolution setting    

ItemsItemsItemsItems    SymbolSymbolSymbolSymbol    MinMinMinMin．．．．    TypTypTypTyp．．．．    MaxMaxMaxMax．．．．    UnitUnitUnitUnit    Remarks and conditionsRemarks and conditionsRemarks and conditionsRemarks and conditions    

Resolution   10  Bit 
A number of divisions per electrical 

angle. 

Conversion accuracy  -2 0 +2 LSB 
Absolute error of the electrical angle 

input in a stationary state. 

Settling time 1   1  ms 

ACMD=“H” 

Input step of 180°electrical angle 

Settling range：±8LSB max. 

Settling time 2   15  ms 

ACMD=“L” 

Input step of 180°electrical angle 

Settling range：±8LSB max. 

Maximum 

angular velocity 
 240,000   min-1 

Capable of following angular velocity 

range 

（electrical angle） 

Maximum 

angular acceleration 
 256,000   rad/s2 

Capable of following angular 

acceleration range 

（electrical angle） 

Responsibility  -0.2  +0.2 
deg./ 

10,000min-1 

Output response delay in a constant 

angle velocity. (Equivalent to 3.33μs) 

 

    ■■■■    12 Bits resolution setting12 Bits resolution setting12 Bits resolution setting12 Bits resolution setting    

ItemsItemsItemsItems    SymbolSymbolSymbolSymbol    MinMinMinMin．．．．    TypTypTypTyp．．．．    MaxMaxMaxMax．．．．    UnitUnitUnitUnit    Remarks and conditionsRemarks and conditionsRemarks and conditionsRemarks and conditions    

Resolution   12  Bit 
A number of divisions per electrical 

angle. 

Conversion accuracy  -4 0 +4 LSB 
Absolute error of the electrical angle 

input in a stationary state. 

Settling time 1   2.5  ms 

ACMD=“H” 

Input step of 180°electrical angle 

Settling range：±8LSB max. 

Settling time 2   60  ms 

ACMD=“L” 

Input step of 180°electrical angle 

Settling range：±8LSB max. 

Maximum 

angular velocity 
 60,000   min-1 

Capable of following angular velocity 

range 

（electrical angle） 

Maximum 

angular acceleration 
 64,000   rad/s2 

Capable of following angular 

acceleration range 

（electrical angle） 

Responsibility  -0.4  +0.4 
deg./ 

10,000min-1 

Output response delay in a constant 

angle velocity. (Equivalent to 6.67μs) 
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    9999....4444    Failure detection characteristicFailure detection characteristicFailure detection characteristicFailure detection characteristic    
 

ItemsItemsItemsItems    SymbolSymbolSymbolSymbol    MinMinMinMin．．．．    TypTypTypTyp．．．．    MaxMaxMaxMax．．．．    UnitUnitUnitUnit    Remarks and conditionsRemarks and conditionsRemarks and conditionsRemarks and conditions    

 Abnormal sensor signalAbnormal sensor signalAbnormal sensor signalAbnormal sensor signal（（（（breaking/down of exciting source linesbreaking/down of exciting source linesbreaking/down of exciting source linesbreaking/down of exciting source lines）））） 

Detection threshold 

High-side 
 

0.523 

×VCC 

0.55 

×VCC 

0.577 

×VCC 
V 

VCC=VDD=5.0V 

Compared to the monitor output 

voltage 

（Min., Max. are reference） 

Detection threshold 

Low-side 
 

0.428 

×VCC 

0.45 

×VCC 

0.472 

×VCC 
V 

VCC=VDD=5.0V 

Compared to the monitor output  

voltage 

（Min., Max. are reference） 

Detection time  - - 0.2 ms Time required detecting fault. 

 Abnormal sensor signalAbnormal sensor signalAbnormal sensor signalAbnormal sensor signal（（（（breaking of Resolver signal linesbreaking of Resolver signal linesbreaking of Resolver signal linesbreaking of Resolver signal lines）））） 

Detection threshold  
0.143 

×VCC 

0.15 

×VCC 

0.157 

×VCC 
V 

VCC=VDD=5.0V 

Compared to the monitor output  

voltage 

（Min., Max. are reference） 

Detection time  - - 0.1 ms Time required detecting fault. 

Abnormal R/D conversionAbnormal R/D conversionAbnormal R/D conversionAbnormal R/D conversion（（（（Excessive control deviationExcessive control deviationExcessive control deviationExcessive control deviation）））） 

Detection threshold 

High-side 
 

0.523 

×VCC 

0.55 

×VCC 

0.577 

×VCC 
V 

VCC=VDD=5.0V 
Compare to the absolute value of internal  

control deviation 

（Min., Max. are reference） 

Detection threshold 

Low-side 
 

0.428 

×VCC 

0.45 

×VCC 

0.472 

×VCC 
V 

VCC=VDD=5.0V 

Compare to the absolute value of internal 

control deviation  

（Min., Max. are reference） 

 - 5 - ms 

Acceleration mode “ON” 

It is judged as an internal error when the 

probability of excessive control 

residuals 50% in the average value for 

the period. 
Required time period for 

judgment 

 - 120 - ms 

Acceleration mode “OFF” 

It is judged as an internal error when the 

probability of excessive control 

residuals 50% in the average value for 

the period. 

※ In case of the continuous time of failure is shorter than above detection time, there is possibility not to 

detect failure. 
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    9999....5555    Analog signal characteristicAnalog signal characteristicAnalog signal characteristicAnalog signal characteristic    
 

ItemsItemsItemsItems    SymbolSymbolSymbolSymbol    MinMinMinMin．．．．    TypTypTypTyp．．．．    MaxMaxMaxMax．．．．    UnitUnitUnitUnit    Remarks and conditionsRemarks and conditionsRemarks and conditionsRemarks and conditions    

 Signal source output for exciting Resolver（RSO） 

Output voltage VRSO 1.8 2.0 2.2 Vp-p 
VCC=VDD=5.0V、COM=2.5V 

Balanced potential to COM 

Output frequency 1   
FCLK/ 

1000 
 Hz 

Frequency selection setting 

FSEL1=“L”、FSEL2= “H” 

(FCLK=External CLK-IN Frequency) 

Output frequency 2   
FCLK/ 

2000 
 Hz 

Frequency selection setting  

FSEL1=“H”、FSEL2= “H”  

(FCLK= External CLK-IN Frequency) 

Load impedance  1.0   kΩ  

 Common output（COM） 

Output voltage VCOM 

0.5 
×

VCC 

-5% 

0.5 
×

VCC 

0.5 
×

VCC 

+5% 

V  

Load impedance  1.0   kΩ  

 External signal input for exciting Resolver（RIE, R2E） 

Input resistance  13 20 35 kΩ  

Input resistance ratio  0.99 1.00 1.01  Resistance variation±1% 

Input frequency  8 - 20.4 kHz  

Input voltage range  0 - 5 V COM=2.5V 

 Resolver signal input（S1～S4） 

Input resistance  13 20 27 kΩ  

Input resistance ratio  0.99 1.00 1.01  Resistance variation±1% 

Input gain  3.47 3.5 3.53  Internal feedback R/Internal input R 

Input frequency  8 - 20.4 kHz  

Input voltage  - - 1.1 Vp-p Differential input 

 Resolver signal monitor output(SINMNT, COSMNT) 

Max. Output voltage range  3.5 - - Vp-p  

Load impedance  10 - - kΩ 
Allowable load impedance of SINMNT, 

COSMNT 
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    9999....6 6 6 6 ＤＣＤＣＤＣＤＣ characteristic of digital signal characteristic of digital signal characteristic of digital signal characteristic of digital signal    
 

ItemsItemsItemsItems    SymbolSymbolSymbolSymbol    MinMinMinMin．．．．    TypTypTypTyp．．．．    MaxMaxMaxMax．．．．    UnitUnitUnitUnit    Remarks and conditionsRemarks and conditionsRemarks and conditionsRemarks and conditions    

High level input voltage ＶIH 2.0 - VDD V 
Recommended input “H” voltage for 

all digital input terminals. 

Low level input voltage ＶＩＬ 0 - 0.8 Ｖ 
Recommended input “L” voltage for 

all digital input terminals. 

Input hysteresis voltage ＶＨ ----    0.2 ----    Ｖ  

Input pull-up resistance ＲＰＵ 30 50 100 kΩ 
Pull-up resistor value of digital input 

terminal. 

Input leakage current ＩＬ - - -250 μA ＶＩ＝DGND 

VDD-0.1 - - V IOH＝0mA 

High level output voltage VOH 

VDD-0.4 - - V IOH＝-8mA 

- - 0.1 V IOL＝0mA 

Low level output voltage VOL 

- - 0.4 V IOL＝8mA 

 

 

 

    9999....7777    AAAAＣＣＣＣ    characteristics of digital signalcharacteristics of digital signalcharacteristics of digital signalcharacteristics of digital signal    
 

ItemsItemsItemsItems    SymbolSymbolSymbolSymbol    MinMinMinMin．．．．    TypTypTypTyp．．．．    MaxMaxMaxMax．．．．    UnitUnitUnitUnit    Remarks Remarks Remarks Remarks and conditionsand conditionsand conditionsand conditions    

External CLK input frequency FCLK 18 20 20.4 MHz  

Serial CLK input frequency FSCK ----    - 2 MHz  

Input rising-up time tri 0 - 1.0 ms  

Input falling-down time tfi 0 - 1.0 ms  

Output rising-up time tr - 1.2 2.2 ns CL=15pF 

Output falling-down time tf - 1.2 2.2 ns CL=15pF 

Propagation delay time 

(Input buffer) 
tpd - - 7.6 ns  

Propagation delay time  

(Output buffer) 
tpd - - 8.9 ns CL=15pF 

（Note） Rising-up/falling-down time of output means the time required to pass through the voltage between 

0.3V and 2.7V. 
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    9999....8888    Timing diagramTiming diagramTiming diagramTiming diagram    
 

    ■■■■    Timing of power Timing of power Timing of power Timing of power ＯＮＯＮＯＮＯＮ    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    ■■■■    Timing of power Timing of power Timing of power Timing of power ＯＦＦＯＦＦＯＦＦＯＦＦ    
 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

（Initial tracking） 

Vrsth 

Acceleration mode 

control 
ACMD＝“Ｈ” ACMD＝“Ｌ” 

TTTT    20ms max. 100ms max. 

（Rising-up：100 V/us max.） 

R/D outputR/D outputR/D outputR/D output    

Resolver signal inputResolver signal inputResolver signal inputResolver signal input    

（（（（VVVVEXTEXTEXTEXT turned turned turned turned----onononon））））    

Valid output（Normal operation） 

TTTT    

160ms(max.) 

Abnormality Abnormality Abnormality Abnormality 

detedetedetedetection functionction functionction functionction function    

（（（（Error outputError outputError outputError output））））    

（Invalid）             （Valid） 

+5V+5V+5V+5V（（（（Power supply for ICPower supply for ICPower supply for ICPower supply for IC））））    

（Rotational velocity at start：20,000min-1 max.） 

※ This shows the boot sequence recommended. . +5V（Power supply for ICs：VCC、VDD） and the power   

 supply for exciting amplifier of Resolver（VEXT） should be turned on at the same time. Or +5V should be  

turned on later.  

Otherwise please refer the specification p18～22. 

Vrstl 

10μs(max.) 

Internal resetInternal resetInternal resetInternal reset    

+5V+5V+5V+5V（（（（Power supply for ICsPower supply for ICsPower supply for ICsPower supply for ICs））））    

（Indefinite） 

Output valid（Normal operation） R/D outputR/D outputR/D outputR/D output    

（5V） 
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    ■■■■    Timing of bus controlTiming of bus controlTiming of bus controlTiming of bus control    
 

 

 
 

    

 
    

 
 
 

 

 

 

 

    ■■■■    Timing of INHBTiming of INHBTiming of INHBTiming of INHB（（（（RDRDRDRD）））） signal signal signal signal    
 

 

 
 

    

 
 

 

    

    

 

    ■■■■    Timing of OUTMD signalTiming of OUTMD signalTiming of OUTMD signalTiming of OUTMD signal    
 

 

 

 

    

 
 

 

 

 

 

 

    ■■■■    Timing of PRTY signalTiming of PRTY signalTiming of PRTY signalTiming of PRTY signal    
 

 

 

 

 

 
 

    

Data valid（Output） 

CSBCSBCSBCSB    

RDBRDBRDBRDB    

DDDD0000～～～～DDDD11111111、、、、PRTYPRTYPRTYPRTY    

35ns(max.) 

0 (min.) 40ns(max.) 0 (min.) 

INHBINHBINHBINHB（（（（RDRDRDRD））））    

D0D0D0D0～～～～DDDD11111111    Data locked 

100ns(max.) 100ns(max.) 

40ns(max.) 40ns(max.) 

OUTMDOUTMDOUTMDOUTMD    

D0D0D0D0～～～～D11D11D11D11    （B parallel） （A pulse） （B） 

20ns(max.) 20ns(max.) 

D0D0D0D0～～～～D11D11D11D11    

PRTYPRTYPRTYPRTY    Parity1 Parity2 Parity3 

Data1 Data2 Data3 
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    ■■■■    Serial output operation Serial output operation Serial output operation Serial output operation waveformwaveformwaveformwaveform    
 

 

 

 

 

 

    

 
    

 
 

 

 

 
 

 

 

 

 

    ■■■■    Timing of Timing of Timing of Timing of error reseterror reseterror reseterror reset    
 

 

 

 

 

 
 

 

 

250ns(min.) 300ns(min.) 250ns(min.) 

300ns(min.) 

MSB LSB PRTY 

50ns(max.) 50ns(max.) 50ns(max.) 

SCSBSCSBSCSBSCSB    

SCKSCKSCKSCK    

DATADATADATADATA    

40ns(max.) 0～100ns 

（Error status） （Error reset） 

ERRSTBERRSTBERRSTBERRSTB    

ERRHLDERRHLDERRHLDERRHLD    
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１０１０１０１０．．．．Appendix                                Appendix                                Appendix                                Appendix                                    
 

    10.1 R/D conversion principle10.1 R/D conversion principle10.1 R/D conversion principle10.1 R/D conversion principle    
    

This product adopted digital tracking method as R/D conversion system, and this method is one 

of the negative feedback control of closed-loop configuration, then it convert from Resolver 

analog signal to digital signal. A control deviation（ε） is shown in below equation, and it must be 

normally “0” with the negative feedback control system.  

 

     Control deviation ： ε＝Ｋ・ｓｉｎ（θ－φ）・ｓｉｎωｔ 

 

Here assuming “ε＝０” means “θ＝φ”, then Resolver analog angular signal can be converted 

to digital angular data.  

 

 

    ■■■■Configuration of digital tracking method R/D converter.Configuration of digital tracking method R/D converter.Configuration of digital tracking method R/D converter.Configuration of digital tracking method R/D converter.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    【【【【Explanation of conceptExplanation of conceptExplanation of conceptExplanation of concept】】】】    

    

An amplitude modulated resolver signals enter to R/D converter. To calculate control deviation

（ε）, ｓｉｎθ modulated signal is multiplied by feedback ｃｏｓφ and ｃｏｓθ modulated signal is 

multiplied by feedback ｓ ｉ ｎ φ . This “ ε ”  is encoded by comparator (Analog to Digital 

conversion), and sinωt component is removed by synchronous detection. Through a compensator 

which stabilize negative feedback loop and improve its characteristic (In general, compensator is 

PI control which configure with typeⅡ direct servo loop.) , digital angular output φ can be 

generated as counter value. 

 

COMP 

Exciting signal 

ｘ cosφ 

ｘ sinφ 

Control deviation（ε） 

R/D converter（tracking method） 

SYNC 
DET 

Counter 

sinωt 

θθθθ    

Resolver 

（ＢＲＸ） 
K･sinθ･sinωt 

K･cosθ･sinωt 

＋ 

－ 
φφφφ    

【Control deviation】：ε＝K･sinθ･sinωt×cosφ-K･cosθ･sinωt×sinφ 

               ＝K･sin(θ-φ)･sinωt 

 

              ε＝0  ⇒  ∴θ＝φ 

CMP 
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    10101010.2.2.2.2 A A A Acceleration modecceleration modecceleration modecceleration mode    
 

An acceleration mode is the function to improve the dynamic performance more than primary 

characteristic and to be possible making more correct sensing according to switching of internal 

control mode against unexpected high angular acceleration. In this product, it is possible to set 

ON/OFF by ACMD terminal. 

 

 

    10101010.2.1.2.1.2.1.2.1 Effect of acceleration modeEffect of acceleration modeEffect of acceleration modeEffect of acceleration mode    
 

After rapid change of resolver angle (high angle acceleration) happen, output angle will converge 

at a resolver angle. In case of acceleration mode is ON, output will soon be able to follow the 

resolver angle compare the case of mode=OFF. Cause of switching the internal control mode, rate 

of change angle is getting faster than mode=OFF condition. After following the angle of target 

output, control mode return to normal from acceleration mode.  

 

 

 ―Effect of acceleration mode in a step response― 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Refer specification P35 for detail about switching conditions entering to/releasing from 

acceleration mode.  

 

角
度

時間

： レゾルバ角度 ： 出力角度 （ACMD=ON） ： 出力角度 （ACMD=OFF）

Rush in acceleration mode 

角
度

時間

： レゾルバ角度 ： 出力角度 （ACMD=ON） ： 出力角度 （ACMD=OFF）

Expansion 

Time 

A
n
g
l
e
 

Resolver angle,     Out angle(ACMD=ON)    Out angle(ACMD=OFF) 

Resolver angle,     Out angle(ACMD=ON)    Out angle(ACMD=OFF) 

A
n
g
l
e
 

Time 
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    10101010.2.2.2.2.2.2.2.2    Switching the internal control during acceleration modeSwitching the internal control during acceleration modeSwitching the internal control during acceleration modeSwitching the internal control during acceleration mode    
 

In this product, switching the internal control during acceleration mode is done by proportional 

gain switching of compensator.  

 

 

    ■■■■Compensator Compensator Compensator Compensator configurationconfigurationconfigurationconfiguration    
 

 

 

 

 

 

 

 

 

 

 
 

  

           （PI control element）＝
( )








⋅
+⋅

sT
K

i

v

1
1  

        While, vK ：proportional gain, iT ：integration time constant, s ：laplace operator 

 

 

    ■■■■Difference between normal mode and acceleration modeDifference between normal mode and acceleration modeDifference between normal mode and acceleration modeDifference between normal mode and acceleration mode    

    

Mode name Explanation 

Normal mode Normal operation mode except the acceleration mode below.  

Acceleration mode 
High tracking rate mode by enlarging the proportional gain （ vK ） by 

32times of that in normal mode.  

 

 

    10101010.2.3.2.3.2.3.2.3    Considerations in the use of acceleration modeConsiderations in the use of acceleration modeConsiderations in the use of acceleration modeConsiderations in the use of acceleration mode    
 

    （（（（１１１１））））Change behavior when switching modeChange behavior when switching modeChange behavior when switching modeChange behavior when switching mode    
 

 It is considered that the acceleration mode does not occur frequently in usual operation except 

in special cases. But if it occurs actually by large angular acceleration is applied to the 

rotational axis, it may seem that some abnormal operation has occurred momentarily at 

observing the output waveform, cause the control loop gain suddenly change to 32 times.  

 

    （（（（２２２２））））MissMissMissMiss----operatoperatoperatoperation by noise and errorion by noise and errorion by noise and errorion by noise and error    
 

 Note that even in the case that large angular acceleration does not apply, acceleration mode may 

occur due to excessive magnetic/electrical distortion of waveform, electrical error, noise in the 

resolver signals. If unexpected acceleration mode occurs by error or noise and your system have 

problem due to discontinuity of angular output data, please correspond by ACMD terminal setting. 

And refer specification for ACMD setting sequence.  

vK
From 

synchronous 

detection 

Compensator 

Integrator 

To counter 

( )sTi ⋅
1
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    10101010....3 3 3 3 About the error of resolver systemAbout the error of resolver systemAbout the error of resolver systemAbout the error of resolver system    
    

Resolver system with this product causes an error against actual angular position by resolver 

accuracy, this Smartcoder accuracy, peripheral configuration error, etc. In this chapter, explain 

the error sources of resolver system and general estimation method of total error.  

 

 

    10101010....3.1 3.1 3.1 3.1 Error sourcesError sourcesError sourcesError sources    
 

There are error sources of resolver system like the following. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Error sources Resolver-side 
sources 

Resolver error 
（accuracy） 

Resolver misalignment 

R/D-side 
sources 

R/D static error 
（accuracy） 

Environmental 
factor 

External magnetic field 

Static error by mounting accuracy when user  
install the resolver. 

Static error of the resolver itself generated by 
manufacturing variation, etc.  

External magnetic field affect the flux of the 

resolver and it cause error. 

Resolver signal input 
circuit. Resistance 

accuracy. 

Static error of the resolver itself generated by 
manufacturing variation, etc. 

  12Bit mode：±4LSBMax.(E-Angle 0.35°) 

  10Bｉｔ mode：±2LSBMax.(E-Angle 0.7°) 

IC response delay generates an error according 
to the angular velocity. 

）（： angleEeBit Max −×°±
−

−

1

1

min000,10

][min
20.mod10

ω

）（： angleEeBit Max −×°±
−

−

1

1

min000,10

][min
40.mod12

ω

Static error by amplitude imbalance between SIN 
input and COS input. 

R-Relative Accuracy1% > error 0.3°(E-Angle) 

Filter delay（time constant） generate an error 

according to the angular velocity. 

 

)360
sec60

][min
[sec]

1

angleE −°××
−

（
ω

τ

R/D response 
（Delay at constant angular 

velocity） 

Resolver signal input 
circuit. Filter time 

constant. 
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    10101010.3.2.3.2.3.2.3.2    Error estimatesError estimatesError estimatesError estimates    
 

Total error of the resolver system using this IC is a combination of potential errors which include 

static error that typically come from resolver itself or this IC itself, and proportional error of 

angular velocity that come from delay of this IC or peripheral circuit depending on the angular 

velocity.  

 

・・・εεε ++= DLYSTTTL  

 

      While εTTL ： Total Error of resolver system 

           εST   ： Static error of resolver system 

           εDLY ： Angular velocity proportional error 

    
※ Each error might have different unit, and there are concepts which are “Number of multiple”, “Mechanical 

angle”, “Electrical angle”. (Refer section 10.5 for each term).  When estimating the error, please be careful to 

fitting the unit.   

 

    ■■■■EstimationEstimationEstimationEstimation of static error  of static error  of static error  of static error     
 

Considering the estimation method of resolver system static errors which include resolver 

accuracy and error of this IC itself and the variation of the peripheral circuit or configuration, the 

easiest way is taking the sum of the maximum error caused by factors. But it is difficult to assume 

a probability that all of errors will be worst value, considering process capability, etc. Also it might 

need excessive precision characteristic to satisfy system, then system cost might lead to 

increase.  

Then static error of resolver system estimates normally with root mean square(RMS) method. 

 

・・・εεεεε 2222 )()()()( iRDSRST +++=  

 

      While εST   ： Static error of resolver system  

      εR ： Error of resolver 

          εS  ： error of resolver misalignment 

           εRD ： Static error of this IC itself 

           εi ： Resolver signal input circuit :Resistance accuracy 

 

 

    ■■■■Estimation of angular velocity proportional errorEstimation of angular velocity proportional errorEstimation of angular velocity proportional errorEstimation of angular velocity proportional error    
 

Angular velocity proportional error of resolver system is caused by response delay of this IC and 

signal delay which depend on the filter circuit constructed in resolver input circuit. This error is 

getting bigger with higher angular velocity, and it is obtained by converting the angular 

displacement from total delay time at applied angular velocity. Then it is estimated as the sum of 

individual errors due to the delay factor.  

 

・・・εεε ++= FLTDLYRDDLYDLY  

 

        While εDLY  ： Angular velocity proportional error of resolver system 

         εRDDLY ： Angle error of this IC response delay 

         εFLTDLY ： Angle error of the filter time constant at resolver  

signal input circuit. 
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    10101010....4 4 4 4 FAQFAQFAQFAQ    

    
    ■■■■Questions on the performanceQuestions on the performanceQuestions on the performanceQuestions on the performance・・・・characteristic of characteristic of characteristic of characteristic of R/DR/DR/DR/D conversion conversion conversion conversion    

    

Q.Q.Q.Q.    How much time it takes to convert R/D？ 

A.A.A.A.    

 

Assumed as delay time from input of resolver signal to output of its angle data. 

Then it will be as follows. 

 

 ■Resolution 12Bit-mode：6.66μs max. 

 ■Resolution 10Bit-mode：3.33μs max. 

 

Response spec is converted value from above time to the angular displacement of 

constant speed of rotation. 

 

    

    

QQQQ    What is the frequency (period) of the output data update rate? 

AAAA    It is 5MHz（200ns） while CLK input is 20MHz.  

    

    

QQQQ    
Please tell us a frequency response of negative feedback loop which realize R/D 

conversion.  

AAAA    

 

Bandwidth of control system is approximately as follows, and the response performance 

against a rapid angle change that is above following frequency is -40dB/dec 

characteristic. 

 

 ■Resolution 12Bit-mode：800Hz. 

 ■Resolution 10Bit-mode：1,200Hz 

 

    

    

QQQQ    
What happen to the output data in case of resolver signal input is above maximum 

angular velocity? 

AAAA    

 

Ｒ/Ｄ is unable to work tracking with angular velocity which is over specification, so it is 

unable to follow the rotation of the resolver. Then A,B,Z, and angle output Φ becomes 

irrelevant data. 
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QQQQ    What is settling time？ 

AAAA    

The time to respond when resolver signal input change as step-like 180°. This is one of 

the indicators which shows control system performance of R/D converter. 

In normal operation, there is no chance to work this step(180°) response for the actual 

resolver signals. 

 

 

 

 

 

 

 

 

 

 

 

 

    

    

    

QQQQ    
In the operation of the rotating resolver, output angle data against actual resolver angle 

is shifted with the direction of rotation. Are there any considerable factor? 

AAAA    

 

Typical factors are following. 

 

(1)Displacement of the device which put on the resolver. (1)Displacement of the device which put on the resolver. (1)Displacement of the device which put on the resolver. (1)Displacement of the device which put on the resolver.     

 There might become angular displacement depending on direction, caused by 

mechanical misalignment of device like backlash of gear, etc. The problem of this factor 

is only depending on the rotation direction, and it is not depend on revolution speed of 

resolver. 

 

(2)Tim(2)Tim(2)Tim(2)Time constant of filter circuit.e constant of filter circuit.e constant of filter circuit.e constant of filter circuit.    

 If resolver signal input to AU6802N1 through filters, there might show angular 

displacement depending on rotation direction while high speed resolver operation, 

caused by time constant delay value of filter circuit. The problem of this factor normally 

tends to be large in proportion to the number of revolution. 

 

(3)Response of AU6802N1(3)Response of AU6802N1(3)Response of AU6802N1(3)Response of AU6802N1（（（（Delay time of responseDelay time of responseDelay time of responseDelay time of response）：）：）：）：    

 Delay time from resolver signal input to corresponding angular data output might cause 

of the deviation angle which depend on the direction at high speed resolver operation. 

The problem of this factor normally tends to be large in proportion to the number of 

revolution. 

 

    

    

    

    

Time 

Angle 

180° 

0° 

Settling time 

0 
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    ■■■■Questions about the resolver interface.Questions about the resolver interface.Questions about the resolver interface.Questions about the resolver interface.    

    

QQQQ    Please tell the voltage specification of S1~S4 input signals. 

AAAA    

 

Input signal voltage range of each terminals must be 0~ＶＣＣ. 

For the signal level adjustment of operational setting, instead of adjusting terminal 

S1~S4, please adjust SINMNT/COSMNT voltage level which is 2~3Vp-p with COM 

potential center.  
 

    

    

QQQQ    Please tell us voltage specification of R1E-R2E（differential input） signals.  

AAAA    

 

Input signal voltage range of each terminals must be 0~ＶＣＣ. 

Regarding the differential signals (R1E-R2E), it is operational while there is potential 

difference. But it is recommended to apply over 4Vp-p, because applying higher voltage 

will be getting better comparator sensitivity. 
 

    

    

QQQQ    
There has been recommended to add 470pF capacitor between RSO and COM. 

What happens if it does not exist?  

AAAA    

 

A purpose of this capacitor is stability of the conversion. Without this capacitor, R/D 

output data will sometimes vibrate.  
 

    

    

QQQQ    
As a noise countermeasure, would like to add normal-mode-capacitor CN . 

How much capacitor value do you recommend?  

AAAA    

 

CN insertion is required as counter action for some negative effect of electrical noise 

injection. Actual cap value can not specify due to it depend on the noise level.  

Too large cap value might cause larger attenuation and phase change of resolver signals. 

So CN value variability might cause an imbalance between SIN and COS, and it becomes 

error factor. Be careful about it.  
 

    

    

QQQQ    
When adjusting the phase by input circuit of resolver exciting signals, are there any 

impacts on the response characteristic?  

AAAA    
A response specification is a converted value of delaying time at electrical angle output. 

Then not affected.  
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QQQQ    

Specification said that phase difference between external exciting input(R1E-R2E) and 

resolver monitor signals(COSMNT, SINMNT) should be within ± 10 ° . If phase 

difference is over ±10°, what kind of actual impact can we face? 

AAAA    

When phase difference is over 10°, it takes time to settle angular output at startup, or 

in worst case it can not settle forever. Also when there is a steep angle change of 

resolver, IC might not be able to respond or takes long time to catch up.  

 

AU6802N1 are performing synchronous detection with reference the signal phase of 

external exciting input(R1E-R2E). Then such phase difference cause phase shift of 

synchronous detection. Equivalently negative feedback control loop gain that realize 

R/D conversion is getting decrease and dynamic transfer characteristic have some 

impact, so such symptoms appears. 
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    ■■■■Questions about the output interface.Questions about the output interface.Questions about the output interface.Questions about the output interface.    

    

QQQQ    
In the situation of digital output terminals might be shorted each other , short to VDD or 

GND, what kind of issues will be appear when the power is active? 

AAAA    

 

When the voltage is different between the shorted pin (One side “H” and other side 

“L”), excessive current flow from “H” to “L”, heating up, and finally IC might be 

damaged.  

 

    

    

QQQQ    Would like to get 8bit parallel output data. How can I do?  

AAAA    

 

AU6802N1 have only 12bit-mode or 10bit-mode. When 12bit-mode, ignore the lower 4 

bits. And when 10bit-mode, ignore the lower 2 bits then data will be looks like 8bit.   

 

    

    

QQQQ    

 

Using encoder equivalent pulse mode, A/B pulse duty looks unstable while resolver 

rotate with same speed. What is possible cause?  

 

AAAA    

 

Encoder equivalent pulse output of this IC is theoretically poorer performance than 

optical encoder pulse output. Due to the affect of resolver potential error and R/D 

potential error and also R/D conversion principle itself, it is possible to be disordered 

pulse duty even if in normal operation condition. 

 

    

    

QQQQ    
For the digital output, serial interface output and parallel interface output are prepared. 

Both interfaces should be used?  

AAAA    

 

Either one interface is enough and there are no problem for operation of this IC. 

According to the system environment, please use appropriate interface.  
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QQQQ    
In serial output case, after SCSB falling edge, is the data which is before first SCK falling 

edge unnecessary?   

AAAA    

 

No need. 

After SCSB falling edge, output data which shows until SCK falling edge is undefined 

value. Please ignore it.  

 

 

 

 

 

 

 

 

    

    

QQQQ    
To read the serial output data with above system, which is better trigger? SCK rising 

edge or SCK falling edge?  

AAAA    

 

Please use SCK rising edge.  

Serial output data change with SCK falling edge timing. Then if you read the data with 

SCK falling edge, there might read false data depending on read timing.  

 

 

 

 

 

 

 

 

    

    

QQQQ    
Plan to use serial output function. But data need only 8bit due to above system 

configuration. How should I handle about serial output data? 

AAAA    

 

Please exit serial output sequence （SCSB=L⇒H） after 8th serial data output. 
 

※Even in the middle to end, data is refreshed and next output mode start with MSB data.  

 

【Example】 

 

 

 

 

 

 

 

 

ＳCSB 

ＳCK 

DATA 

Undefined 

Bit 1 Bit 8 

Undefined 

Bit 1 

Data refresh 

t iming 
Data refresh 

t iming 

Bit 7 

ＳCSB 

ＳCK 

DATA 

Undefined 

Bit 1 

 

DATA switch timing 

ＳCK 

DATA 



    

 ---- 76  76  76  76 ---- MNL000392MNL000392MNL000392MNL000392W00W00W00W00 

    

    

    

QQQQ    
Plan to use serial output function. But data need 16bit width due to upper system 

configuration. How should I handle about serial output data?   

AAAA    

 

While keeping “SCSB=L” and keeping SCK input beyond PRTY bit, please stop serial 

output sequence after 16th serial data output.  

If you continue adding SCK after PRTY bit while keeping “SCSB=L”, additional bit until 

16th SCK takes 0 data and repeat the same data for each 16 SCK clock.  

 

 

【【【【Example of accuracy 12BitExample of accuracy 12BitExample of accuracy 12BitExample of accuracy 12Bit----modemodemodemode】】】】    

 

 

 

 

 

 

 

 

 

 

【【【【Example of accuracy 10BitExample of accuracy 10BitExample of accuracy 10BitExample of accuracy 10Bit----modemodemodemode】】】】    

 

 

 

 

 

 

 

 

    

    

【【【【In case of keeping SCK input while SCSB=LIn case of keeping SCK input while SCSB=LIn case of keeping SCK input while SCSB=LIn case of keeping SCK input while SCSB=L（（（（with accuracy 12Bitwith accuracy 12Bitwith accuracy 12Bitwith accuracy 12Bit----modemodemodemode）】）】）】）】    

 

 

 

 

 

 

 

 

 

 

    

0 

ＳCSB 

ＳCK 

DATA 
Bit10 Bit 1 PRTY Bit 1 

Data capture 

t iming 

0 0 0 

Data capture 

t iming 

0 0 

ＳCSB 

ＳCK 

DATA 
Bit12 Bit 1 PRTY Bit 1 

Data capture 

t iming 

0 

Data capture 

t iming 

0 0 Bit11 Bit10 

ＳCSB 

ＳCK 

DATA 
Bit 1 Bit 1 

Data capture 

t iming 

0 0 Bit12 PRTY Bit11 Bit10 Bit 2 Bit 3 

Undefined Undefined 

Undefined Undefined 

Undefined 
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    ■■■■Questions about the digital input configuration.Questions about the digital input configuration.Questions about the digital input configuration.Questions about the digital input configuration.    

    

QQQQ    
Regarding UVW pole number selection bits(XSEL1,XSEL2),  Are these bits used for the 

absolute angle output mode of parallel out?  

AAAA    

 

Do not use for the absolute angle output mode.  

Even if setting change between X1,X2,X3,X4, each absolute angle output shows one 

rotation data which means electrical angle 0～360°. 

 

    

QQQQ    
A specification said that RSO output frequency selection pin setting (FSEL1=L 、

FSEL2=L) means VEL_MODE (10KHz). What kind of setting is this? 

AAAA    

 

In VEL_MODE, D0～D11 output switch to the register value of internal operation. 

This setting is for internal method only. We recommend not to use it by customer. 

 

    

QQQQ    Would like to use accuracy 10bit mode. Is there no problem to startup with MDSEL=H ? 

AAAA    

 

It is no problem while +5V（Power supply for IC：VCC、VDD） and the power supply for exciting 

amplifier of Resolver（VEXT） are turned on at the same time. Or +5V is turned on later. 

 

Another sequence which +5V power turn on before the power supply for exciting amplifier on is 

not recommended to start up with 10bit-mode. If you would like to use 10biｔ-mode with 

this sequence, firstly start with 12bit-mode setting, and after completing initial 

follow-up you can change to 10bit-mode by MDSEL setting.  

（For detail, please refer p18～22 of specification.） 

 

    

QQQQ    Are there any notes in case of fixed off (ACMD=L) at acceleration mode? 

AAAA    

 

Some instantaneous tracking delay or overshooting can not be avoided at the input of 

excessive angular acceleration by a sudden change of angular velocity or an external 

turbulence to the mechanical shaft of resolver( i.e. shock), etc.  

 

In the power-up sequence, when exciting amplifier power is faster or same time for 

AU6802N1 power-up, initial follow-up time will be extended from 20ms(max) which is 

ACMD=H case to 100ms(max). 

 

Also if exciting amplifier power is later than Au6802N1 power-up, initial follow-up time 

might need long time or inability to follow forever.  

 

For detail of acceleration mode, please refer section 10.2 . 
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QQQQ    Are there any notes in case of fixed on (ACMD=H) at acceleration mode? 

AAAA    

 

If acceleration mode occurs, it may seem that some abnormal operation has occurred 

momentarily at observing the output waveform, because the loop gain of control system 

changes significantly.  

 

Judgment of entering to acceleration mode depends on comparison between the 

deviation of control residual polarity and threshold value. Then even if non-actual 

operation which does not occur rotational acceleration at mechanical axis resolver, the 

acceleration mode may occur because following situations are acceleration condition 

from the perspective of R/D, like excessive magnetic distortion of waveform, or an 

electrical error in the Resolver signal, or some noise, etc.  

 

For detail of acceleration mode, please refer section 10.2 . 
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    ■■■■Questions about the function of fault detection.Questions about the function of fault detection.Questions about the function of fault detection.Questions about the function of fault detection.    

    

QQQQ    Does the fault detection result affect the behavior of R/D conversion?  

AAAA    

 

Does not affect. The fault detection function is independent to R/D conversion so fault 

detection result does not give a constraint on the output of R/D conversion. It will 

continue to operate R/D conversion as abnormal condition.  

 

    

    

QQQQ    
When the error reset at ERRSTB, How long time do we need to set reset situation 

(ERRSTB=L) ?  

AAAA    

 

Minimum 40ns (Same as maximum time to be extended ERRHLD signal). 

 

    

    

QQQQ    Does the error reset function by ERRSTB affect the behavior of R/D conversion?  

AAAA    

 

Does not affect.  

ERRSTB is a function to reset ERRHLD output only. 

 

    

    

QQQQ    
DC bias resistance was connected in reverse polarity. Nevertheless error detection 

looks work at signal disconnection situation. Why is the error detected?  

AAAA    

 

Depending on the angle, there might be detected as error of abnormal sensor signal. 

Because they are connected in reverse polarity, in disconnection case, monitor output 

voltage expect shift to VCC-side. Then correct R/D conversion can not operate and it is 

considered that abnormality have been detected by error detection function of abnormal 

R/D conversion.  

 

    

    

QQQQ    
When monitor output exceeds 3.5Vp-p, it is detected as fault. And are there any other 

negative effect?  

AAAA    

 

It is considered about voltage saturation and abnormal waveform. 

They are getting to be the error factor of R/D conversion.  

 

    



    

 ---- 80  80  80  80 ---- MNL000392MNL000392MNL000392MNL000392W00W00W00W00 

    

    ■■■■Questions about the application.Questions about the application.Questions about the application.Questions about the application.    

    

QQQQ    Is it possible to use with phase modulation type(BRT) resolver?  

AAAA    

 

No. This product only support amplitude modulation type(BRX) resolver.  

 

    

    

QQQQ    Is it possible to use multiple AU6802N1 which connect same one resolver?  

AAAA    

 

It is basically usable if same exciting signal input to each IC’s R1E/R2E terminals.  

However in case of error at external exciting amplifier and RSO output abnormality of 

exciting signal source IC, all R/D system becomes unavailable.  

Note that it must be required to put capacitor between RSO and COM regardless RSO 

output use or not.  

 

    

    

QQQQ    How much cable length between resolver and AU6802N1 can we extend?  

AAAA    

 

It can not to say simple because it depend on the type of cable and wiring, but basically 

there are not much problem about cable length itself which is a few meters except for 

noise superimposed, etc.  

 

Example for extremely long cable length is about 150m extended application exist and 

proven. Anyway it may require for phase adjustment or signal level adjustment, etc, 

because long cable might cause phase shift or amplitude change due to cable capacity. 
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    10101010....5 Terms and Definitions5 Terms and Definitions5 Terms and Definitions5 Terms and Definitions    
 

TermTermTermTerm    Number of multiple（Ｎ） 

DefinitionDefinitionDefinitionDefinition    

 

Show 1/2 the number of poles（pole pair）. Display is added with ”X”. 

 

 

 

TermTermTermTerm    Mechanical angle（θm） 

DefinitionDefinitionDefinitionDefinition    

 

Rotational angle of resolver rotor（Machine axis） 

 

 

 

TermTermTermTerm    Electrical angle(θe) 

DefinitionDefinitionDefinitionDefinition    

 

Machine 1 cycle 360°/Ｎ（number of multiple） define as electrical 1 cycle 360°. 

Θe＝Ｎθm 

 

 

 

TermTermTermTerm    Exciting signal 

DefinitionDefinitionDefinitionDefinition    

 

Signal to be applied to the excitation winding of the resolver 

 

 

 

TermTermTermTerm    Resolver input impedance（Zro） 

DefinitionDefinitionDefinitionDefinition    

 

Resolver exciting-side impedance 

 

 

 

TermTermTermTerm    Resolver signal 

DefinitionDefinitionDefinitionDefinition    

 

Signal outputted from the output winding of resolver, when we applied the 

excitation signal. 

 

 

 

TermTermTermTerm    Resolver transformation ratio 

DefinitionDefinitionDefinitionDefinition    

 

Ratio of the excitation voltage and resolver signal maximum voltage 
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TermTermTermTerm    BRX 

DefinitionDefinitionDefinitionDefinition    

 

1Phases/２Phases（Amplitude modulation type）brushless resolver. 

 

■Configuration of resolver 

 

 

 

 

 

 

 

 

 

 

 

 

■Output equation 

 

 

 

 

 

 

■Exciting signal and resolver signal waveform 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sin output 

Cos output 

Excitation 

Excitation ：ER1-R2 = E1sinωωωω t  

Output ：ES1-S3 = kE1cosθθθθsinωωωω t  

        ES2-S4 = kE1sinθθθθsinωωωω t  

Excitation Output 
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