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Datasheet - P i n  A s s i g n m e n t s
4  Pin Assignments
Figure 2.  Pin Assignments (Top View)

4.1  Pin Descriptions
Table 1.  Pin Descriptions

Pin Name Pin Number Description

CAO 1 Indicates if the magnetic field is present. If the field is too low, the signal is HI.

PROG 2 OTP Programming Pad, programming voltage. For normal operation it must be left 
unconnected.

VSS 3 Supply Ground.

SINP 4 Used for factory testing. For normal operation it must be left unconnected.

SINN 5 Used for factory testing. For normal operation it must be left unconnected.

COSP 6 Used for factory testing. For normal operation it must be left unconnected.

COSN 7 Used for factory testing. For normal operation it must be left unconnected.

Test Coil 8 Test pin. Must be left unconnected.

DCLK 9 Clock Source for SSI communication. Schmitt trigger input.

CS 10 Chip Select for SSI. Active high. Schmitt trigger input.

DIO 11 Data input / output for SSI communication.

VDD 12 Positive Supply Voltage 5V.

C1 13 Test mode selector. For normal operation it must be connected to VSS.

WAKE 14 Interrupt output. Used for polling mode. Open Drain NMOS. Use pull-up resistor with 
>1.5kΩ.

PWM 15 Pulse Width Modulation output. 0.5µs width step per LSB.

DVDD 16 Pin to connect to low power supply for polling mode. Must be connected to VSS in normal 
mode.
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Datasheet - A b s o l u t e  M a x i m u m  R a t i n g s
5  Absolute Maximum Ratings
Stresses beyond those listed in Table 2 may cause permanent damage to the device. These are stress ratings only, and functional operation of 
the device at these or any other conditions beyond those indicated in Electrical Characteristics on page 6 is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability.

Table 2.  Absolute Maximum Ratings

Parameter Min Max Units Comments

Supply Voltage 0.3 7 V
Only relevant for polling operation mode, supply 

voltage with capacitor of the integrated storage register 
during toff phase of VDD

Input Pin Voltage VSS-0.5 VDD V
Input Current (latchup immunity) -100 100 mA Norm: EIA/JESD78 ClassII Level A

Electrostatic Discharge ±2 kV Norm: JESD22-A114E
Package Thermal Resistance SSOP-16 133 168 K/W Still Air / Single Layer PCB

Storage Temperature -55 150 ºC
Ambient Temperature -40 125 ºC
Junction Temperature 150 ºC

Package body temperature 260 ºC

Norm: IPC/JEDEC J-STD-020.
The reflow peak soldering temperature (body 

temperature) specified is in accordance with IPC/
JEDEC J-STD-020 “Moisture/Reflow Sensitivity 

Classification for Non-Hermetic Solid State Surface 
Mount Devices”.

The lead finish for Pb-free leaded packages is matte tin 
(100% Sn).

Humidity non-condensing 5 85 %
Moisture Sensitivity Level (MSL) 3 Represents a maximum floor life time of 168h
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Datasheet - E l e c t r i c a l  C h a r a c t e r i s t i c s
6  Electrical Characteristics
TAMB = -40ºC to +125ºC, unless otherwise noted.
Table 3.  Electrical Characteristics

Symbol Parameter Conditions Min Typ Max Units
VDD Positive Supply Voltage Except OTP programming 4.5 5 5.5 V

DVDD Polling Mode Supply Voltage 3.6 5 5.5 V
IDD Power Supply Current 14 24 mA
Ioff Power Down Mode 1.4 2 mA

N Resolution
8 bit

1.406 deg

TPwrUp Power Up Time

Startup from zero 2000

µs
Startup with preset AGC - Polling mode

(Supplied during toff phase of VDD from the 
external buffer capacitor via DVDD pin)

250

Startup from low power mode 150

tda Propagation Delay Analog signal path; over full temperature 
range 15 17 µs

tdd Tracking rate Step rate of tracking ADC; 
1 step = 1.406º 0.85 1.15 1.45 µs

tdelay Signal Processing Delay
Total signal processing delay, Analog + 

Digital + SSI readout
(tda + tdd + tSSI)

21.55 µs

T Analog filter time constant Internal lowpass filter 4.1 6.6 12.5 µs

INLcm Accuracy
Centered Magnet -2 2

Within horizontal displacement radius (see 
parameters for magnet) -3 3

TN Transition Noise rms (1 sigma) 0.235
PORr

Power-On-Reset levels
VDD rising 3.7 4 4,3 V

PORf VDD falling 3.4 3.7 3.9 V
Parameters for Magnet

n Rotational Speed Frequencies above 1000 rpm causes an 
additional not specified DNL Error -30000 30000 rpm

MD Magnet diameter Diametrically magnetized 6 mm
MT Magnet thickness 2.5 mm
Bi Magnetic input range Valid for use of full range of sensitivity 32 75 mT

s Magnetic Sensitivity of AGC AGC value available at SSI 0.5 5 LSB/mT
BDC Magnetic Offset Magnetic stray field without gradient 4 mT

DC/AC Characteristics for Digital Inputs and Outputs
CMOS Input

VIH High level Input voltage 0.7 x 
VDD V

VIL Low level Input Voltage 0.3 x 
VDD V

ILEAK Input Leakage Current 1 µA

CMOS Output
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Datasheet - E l e c t r i c a l  C h a r a c t e r i s t i c s
VOH High level Output voltage VDD - 
0.5 V

VOL Low level Output Voltage VSS + 
0.4 V

CL Capacitive Load 35 pF

tslew Slew Rate External capacitive load C_L = 35pF
External series resistance R = 0Ω
Junction temperature TJ = 136ºC

Rise time of the internal driver t_rise = 3ns
Fall time of the internal driver t_fall = 3ns

30 ns

tdelay Time Rise Fall 15 ns

Vout_wake up Wake up output Open drain output with tri-state behavior 5 V
Programming Parameters

VPROG Programming Voltage Static voltage at pin PROG 8.0 8.5 V

IPROG Programming Current 100 mA

TambPROG Programming ambient temperature During programming 0 85 ºC

tPROG Programming time Timing is internally generated 2 4 µs

VR,prog
Analog readback voltage During Analog Readback mode at pin 

PROG
0.5

V
VR,unprog 2.2 3.5

WakeLSB
Angle difference threshold for wake up 

generation
Factory setting is 4 LSB, value is accessible 

by SSI in buffered register and can be 
changed by customer.

0 127 LSB

8-bit PWM output
NPWM PWM resolution 8 bit

PWMIN PWM pulse width Angle = 0º (00H) 0.71 0.55 0.43 µs

PWMAX PWM pulse width Angle = 358.6º (FFH) 182.88 142.24 108.48 µs

PWP PWM Period Over full temperature range 183.6 142.8 108.9 µs

fPWM PWM Frequency =1 / PWM period 5.44 7 9.18 kHz

Hyst Digital hysteresis At change of rotation direction 1 bit
Serial 8-bit Output

fCLK
Clock Frequency Normal operation

6 MHz
tCLK 166.6 ns

fCLK, P Clock Frequency During OTP programming 250 500 kHz

Table 3.  Electrical Characteristics (Continued)

Symbol Parameter Conditions Min Typ Max Units
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6.1  Timing Characteristics
TAMB = -40ºC to 125ºC, unless otherwise noted.

6.2  Magnetic Input Range
The magnetic input range is defined by the AGC loop. This regulating loop keeps the Hall sensor output in the optimum range for low SNR by 
adjusting the Hall bias current. This loop can adjust to a magnetic field strength variation of ±38%. The AGC output voltage is an indicator for the 
magnetic field.
The nominal magnetic field for a balanced AGC is defined by the Hall bias and the Hall sensitivity and can be set by a variable gain in the signal 
path. The gain can be set in 8 steps in the OTP or by the SSI in a mirror register. The resulting magnetic input range is a value of Bnominal±38% 
inside of a range of 32mT …75mT, if the trimming is performed by the customer.

Table 4.  Timing Characteristics

Symbol Parameter Conditions Min Typ Max Units 

t0 Rising CLK to CS 15 -- ns

t1 Chip select to positive edge of CLK 15 -- ns

t2 Chip select to drive bus externally -- -- ns

t3 Setup time command bit,
Data valid to positive edge of CLK 30 ns

t4 Hold time command bit,
Data valid after positive edge of CLK 30 ns

t5
Float time,

Positive edge of CLK for last command bit to 
bus float

30 CLK/2 ns

t6
Bus driving time,

Positive edge of CLK for last command bit to 
bus drive

CLK/2 
+0

CLK/2 
+30 ns

t7 Setup time data bit,
Data valid to positive edge of CLK

CLK/2 
+0

CLK/2 
+30 ns

t8 Hold time data bit,
Data valid after positive edge of CLK

CLK/2 
+0

CLK/2 
+30 ns

t9
Hold time chip select,

Positive edge CLK to negative edge of chip 
select

30 ns

t10 Bus floating time,
Negative edge of chip select to float bus 0 30 ns

tTO
Timeout period in 2-wire mode (from rising 

edge of CLK) 20 24 µs

Table 5.  Magnetic Input Range

Setting 0 1 2 3 4 5 6 7

Binary 000 001 010 011 100 101 110 111

Gain A 0.9 1.05 1.2 1.4 1.65 1.9 2.2 2.55

Blimit Max. 75mT Min. 32mT
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7  Detailed Description
Figure 3.  Typical Arrangement of AS5130 and Magnet

7.1  Connecting the AS5130
The AS5130 can be connected to an external controller in several ways as listed below:
�„�� Serial 3-wire connection (default setting)
�„�� Serial 3-wire connection (OTP programming option)
�„�� 1-wire PWM connection
�„�� Analog output
�„�� Analog Sin/Cos outputs with external interpolator

7.1.1  Serial 3-Wire Connection (Default Setting)
In this mode, the AS5130 is connected to the external controller via three SSI signals: Chip Select (CS), Clock (CLK) input and DIO (Data) in/
output. This configuration not only helps to read and write data but also defines different operation modes. The data transfer in all cases is done 
via the DIO port.

Figure 4.  Standard SSI Serial Data Interface
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