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FEATURES 

Monitors two analog voltages or thermistor temperature 

inputs 

One on-chip and up to two remote temperature sensors with 

series resistance cancellation 

Controls and monitors the speed of up to two fans 

Automatic fan speed control mode controls system 

cooling based on measured temperature 

Enhanced acoustic mode dramatically reduces user 
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SPECIFICATIONS 
TA = TMIN to TMAX, VCC = VMIN to VMAX, unless otherwise noted.1 

Table 1. 

Parameter  Min  Typ  Max  Unit  Test Conditions/Comments  

POWER SUPPLY       
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Parameter  Min  Typ  Max  Unit  Test Conditions/Comments  

DRIVE OUTPUTS (DRIVE1, DRIVE2)       

Output Voltage Range   0–2.2  V  Digital input = 0x00 to 0xFF  

Output Source Current   2   mA   

Output Sink Current  0.5  mA  

DAC Resolution  8    Bits   

Monotonicity  8    Bits   

Differential Nonlinearity     ±1 LSB   

Integral Nonlinearity   ±1   LSB   

Total Unadjusted Error    ±5 %  IL = 2 mA  

REFERENCE VOLTAGE OUTPUT 
(REFOUT)  

     

Output Voltage  2.226 2.25   2.288 V   

Output Source Current    10  mA   

Output Sink Current   0.6 mA  

OPEN-DRAIN SERIAL DATA BUS 
OUTPUT (SDA)  

     

Output Low Voltage (VOL)   0.4  V  IOUT = −4.0 mA, VCC = 3.3 V  

High Level Output Current (IOH)  0.1  1  µA  VOUT = VCC  

DIGITAL INPUTS (SCL, SDA, TACH 
INPUTS, PROCHOT)  

     

Input High Voltage (VIH) 2.0    V   

Input Low Voltage (VIL)   0.8  V   

Hysteresis   0.5   V   

DIGITAL INPUT CURRENT (TACH 
INPUTS, PROCHOT
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SERIAL BUS TIMING 
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PIN CONFIGURATION AND FUNCTION DESCRIPTIONS 
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ADT7466
TOP VIEW

(Not to Scale)

DRIVE1 1 SCL16

TACH1 2 SDA15

DRIVE2 3 ALERT14

TACH2 4 REFOUT13

GND 5 AIN2/TH2/D2+12

VCC 6 AIN1/TH1/D2–11

FAN1_ON/PROCHOT/THERM 7 D1+10

FANLOCK 8 D1–9

 

Figure 3. Pin Configuration 

 

Table 3. Pin Function Descriptions  
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If the address pointer register is known to already be at the 

desired address, data can be read from the corresponding data 

register without first writing to the address pointer register, so 

the procedure in Figure 18 can be omitted. 
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WRITE AND READ OPERATIONS 

The SMBus specification defines several protocols for different 

types of write and read operations. The protocols used in the 

ADT7466 are discussed in the following sections. The following 

abbreviations are used in the diagrams: 

S—Start 

P—Stop 

R—Read 

W—Write 

A—Acknowledge 

A
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Table 8. Single-Channel ADC Conversions 

Bits 2:0, Reg. 0x03 Channel Selected 

000 AIN1 

001 AIN2 

010 VCC 

REFERENCE VOLTAGE OUTPUT 

The ADT7466 has a reference voltage of 2.25 V, which is 

available on Pin 13 of the device. It can be used for scaling and 

offsetting the analog inputs to give different voltage ranges. It 

can also be used as an excitation voltage for a the
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TEMPERATURE MEASUREMENT 

The ADT7466 has two dedicated temperature measurement 

channels, one for measuring the temperature of an on-chip 

band gap temperature sensor, and one for measuring the 

temperature of a remote diode, usually located in the CPU. In 

addition, the analog input channels, AIN1 and AIN2, can be 

reconfigured to measure the temperature of a second diode by 

setting Bit 7 of Configuration Register 2 (0x01), or to measure 

temperature using thermistors by setting Bit 6 and/or Bit 7 of 

Configuration Register 3 (0x02).  

SERIES RESISTANCE CANCELLATION 
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Table 13. Temperature Measurement Registers 

Register Description Default 

0x0D  Remote temperature  0x00 

0x0E  Local temperature  0x00 

0x08  Extended Resolution 1  0x00 

 Bits 1:0 remote temperature LSBs  

0x09 Extended Resolution 2 0x00 

 Bits 1:0 local temperature LSBs  

 

Associated with each temperature measurement channel are 

high and low limit registers. Exceeding the programmed high or 

low limit causes the appropriate status bit to be set. Exceeding 

either limit can also generate ALERT interrupts. 

Table 14. Temperature Measurement Limit Registers 

Register Description Default 

0x1A  Remote1 temperature low limit  0x00 

0x1B  Remote1 temperature high limit  0x7F 

0x1C  Local temperature low limit  0x00 



ADT7466  
 

 Rev. 3 | Page 20 of 48 | www.onsemi.com 

A potential divider, with a thermistor as the upper part 

connected to REFOUT, produces an output voltage that varies 

nonlinearly in proportion to the inverse of the resistance. By 

suitable choice of thermistor and fixed resistor, this can be 
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Analog Monitoring Cycle Time 

The analog monitoring cycle begins when a 1 is written to the 

start bit (Bit 0) of Configuration Register 1 (0x00). The ADC 

measures each analog input in turn, and, as each measurement 

is completed, the result is automatically stored in the appropriate 

value register. This round-robin monitoring cycle continues 
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set to 1. The status bit remains set until the error condition 

subsides and the status register is read. This ensures that an out-

of-limit event cannot be missed if software is polling the device 

periodically. The ALERT output remains low while a reading is 
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FAN DRIVE  

The ADT7466 contains two DACs to control fan speed. The 
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If the fan output has a resistive pull-up to 12 V (or other voltage 

greater than 6.5 V), the fan output can be clamped with a Zener 

diode, as shown in Figure 37. The Zener diode voltage should 

be greater than VIH of the tach input but less than 6.5 V, 
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AUTOMATIC FAN SPEED CONTROL 

The ADT7466 has a local temperature sensor and a remote 

temperature channel, which can be connected to an on-chip 

diode-connected transistor on a CPU. In addition, the two 

analog input channels can be reconfigured for temperature 

measurement. Any or all of these temperature channels can be 

used as the basis for automatic fan speed control to drive fans 

according to system temperature. By running the fans at only 

the speed needed to maintain a desired temperature, acoustic 

noise is reduced. Reducing fan speed can also decrease system 

current consumption. 
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AFC Loop Operation 

The automatic fan speed control loop operates as follows. 

Once the temperature exceeds T_MIN, the ADT7466 outputs 

the voltage V_FAN_ON on its DRIVE pin. For Fan 1, FAN1 ON 

is also asserted. When the fan starts rotating reliably, the drive 

voltage is reduced to V_FAN_MIN. Reliable startup is 

determined when two tachometer pulses are sensed on the tach 

input. As the measured temperature increases, the voltage 

output by the ADT7466 also increases linearly. The rate with 

which the voltage output (fan speed) increases is controlled by 

the T_RANGE parameter. 

Once the measured fan speed reaches a programmable 

maximum limit, the fan speed does not increase further. This is 

to maintain low acoustics. If, however, the THERM fail safe 

limit is breached, the fans immediately run to full speed (0xFF). 

They continue to run at full speed until the temperature falls by 

a programmable hysteresis value below the THERM limit. Then 

the fan speed reduces to its value before the THERM limit is 

exceeded. 

As the temperature decreases, the fan speed decreases along the 

same curve. Once the temperature falls below T_MIN, the fan 

runs at V_FAN_MIN. If the temperature continues to decrease, 

the fan can continue to run at V_FAN_MIN, or if the 
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Addr.  R/W  Name  Description  Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  Default 

Lock-

able 

TRANGE  

0x2D R/W R1LTRANGE  REM1,LOC TRANGE  RM1R3 RM1R2 RM1R1  RM1R0  LOR3  LOR2  LOR1  LOR0  0xCC Yes  
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Configuration 3 
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AFC2 Configuration 

If more than one of Bits 0:3 are set, the fan speed is controlled by whichever temperature channel demands the highest fan speed. 

Table 36. Register 0x06—AFC Configuration Register 2 (Power-On Default = 0x0C) 

Bit No. Name  Read/Write Description  

0  TH1/REM2  Read/Write When this bit is set, Fan 2 speed is controlled by TH1 if Pin 11 is configured for thermistor, or by 
Thermal Diode 2 if Pin 11 is configured for thermal diode.  

1  T H2  Read/Write When this bit is set, Fan 2 speed is controlled by TH2 if Pin 12 is configured for thermistor.  

2  REM1  Read/Write When this bit is set, Fan 2 speed is controlled by Remote Temperature Input 1.  

3  LOC  Read/Write When this bit is set, Fan 2 speed is controlled by the local temperature input.  

4  MAN  Read/Write When this bit is set, Fan 2 speed is under user control by writing directly to the DRIVE2 register. This 
overrides all lower bit settings. 

5  MIN  Read/Write When this bit is set, Fan 2 runs at minimum speed. This overrides all lower bit settings.  

6  STRT  Read/Write When this bit is set, Fan 2 runs at startup speed. This overrides all lower bit settings.  

6  MAX  Read/Write When this bit is set, Fan 2 runs at maximum speed. This overrides all lower bit settings.  

 

Extended Resolution 1 

 

Table 37. Register 0x08—Extended Resolution Register 1 (Power-On Default = 0x00) 

Bit No. Name  Read/Write Description  

0  REM0  Read only  LSB of remote temperature reading.  

1  REM1  Read only  Bit 1 of remote temperature reading.  

2  VCC0  Read only  LSB of VCC reading.  

3  VCC1  Read only  Bit 1 of VCC reading.  

4  AIN2-0 Read only  LSB of AIN2 reading.  

5  AIN2-1 Read only  Bit 1 of AIN2 reading 

6  AIN1-0 Read only  LSB of AIN1 reading.  

7  AIN1-1 Read only  Bit 1 of AIN1 reading. 

 

Extended Resolution 2 

Table 38. Register 0x09—Extended Resolution Register 2 (Power-On Default = 0x00) 

Bit No. Name  Read/Write Description  

0  LOC0  Read only  LSB of local temperature reading.  

1  LOC1  Read only  Bit 1 of local temperature reading.  

2  Unused  Read only  Not used. Reads back 0.  

3  Unused  Read only  Not used. Reads back 0.  

4  Unused  Read only  Not used. Reads back 0.  

5  Unused  Read only  Not used. Reads back 0.  

6  Unused  Read only  Not used. Reads back 0.  

7  Unused  Read only  Not used. Reads back 0.  

 

Voltage Reading 

If the extended resolution bits of these readings are also being read, Extended Resolution Register 1 (0x08) should be read first. Once the 

extended resolution register is read, it and the associated MSB reading registers are frozen until read.  

Table 39. Voltage Reading Registers (Power-On Default = 0x00) 
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Voltage Limit  

Setting the Configuration Register 1 lock bit has no effect on these registers.  

High limits: An interrupt is generated when a value exceeds its high limit (> comparison).  

Low limits: An interrupt is generated when a value is equal to or below its low limit (≤ comparison). 

Table 46. Voltage Limit Registers 

Register Address  Read/Write Description  Power-On Default  

0x14  Read/Write  AIN1(TH1)/REM2 low limit.  0x00  

0x15  Read/Write  AIN1(TH1)/REM2 high limit.  0xFF  
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THERM Limit 

If any temperature measured exceeds its THERM limit, both DRIVE outputs drive their fans at maxi
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Table 52. TMIN Codes 

Temperature  Binary Offset Binary 

-64°C  0 000 0000  0 000 0000  

0°C  0 000 0000  0 100 0000  

1°C  0 000 0001  0 100 0001  

10°C  0 000 1010  0 100 1010  

25°C  0 001 1001  0 101 1001  

50°C  0 011 0010  0 111 0010  

75°C  0 100 1011  1 000 1011  

100°C  0 110 0100  1 010 0100  

125°C  0 111 1101  1 011 1101  

127°C  0 111 1111  1 011 1111  

191°C  0 111 1111  1 111 1111  

 

THT Range 

Table 53. Register 0x2C—THTRANGE Register (Power-On Default = 0xCC) 

Bit No.  Name  Read/Write Description  

3:0  TH2R  Read/Write  These bits set the temperature range over which AFC operates for the TH2 input. The fan starts 
operating at TM and reaches full speed at TM+ TR (where TM is the temperature set by the TMIN 
code, and TR is the temperature range set by the TRANGE code).  

7:4  TH1R Read/Write  These bits set the temperature range over which AFC operates for the TH1 or REM2 input. The fan 
starts operating at TM and reaches full speed at TM+ TR (where TM is the temperature set by the 
TMIN code, and TR is the temperature range set by the TRANGE code).  

 

Remote and Local TRANGE 

Table 54. Register 0x2D—Remote and Local TRANGE Register (Power-On Default = 0xCC) 

Bit No.  Name  Read/Write Description  

3:0  LOR  Read/Write  These bits set the temperature range over which AFC operates for the local temperature input. 
The fan starts operating at TM and reaches full speed at TM + TR (where TM is the temperature set 
by the TMIN code, and TR is the temperature ranges set by the TRANGE code).  

7:4  RMR  Read/Write  These bits set the temperature range over which AFC operates for the Remote 1 (D1) 
temperature input. The fan starts operating at TM and reaches full speed at TM + TR (where TM is 
the temperature set by the TMIN code, and TR is the temperature range set by the TRANGE code).  

Table 55. TRANGE Codes 

Bits 7:4 or 3:0  TRANGE  

0000  2°C  

0001  2.5°C  

0010  3.33°C  

0011  4°C  

0100  5°C  

0101  6.67°C  

0110  8°C  

0111  10°C  

1000  13.33°C  

1001  16°C  

1010  20°C  

1011  26.67°C  

1100  32°C (default)  

1101  40°C  

1110  53.33°C  

1111  80°C  
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TH1/TH2 Hysteresis 

Table 56. Register 0x2E—TH1/TH2 Hysteresis Register (Power-On Default = 0x44) 

Bit No. Name  Read/Write Description  

7:4  TH1TH  Read/Write This nibble contains the temperature hysteresis value for TH1/REM2. 0x0 = 
0°C to 0xF = 15°C.  

3:0  TH2TH Read/Write This nibble contains the temperature hysteresis value for TH2. 0x0 = 0°C to 
0xF = 15°C.  

 

REM/LOC Hysteresis 

Table 57. Register 0x2F—REM/LOC Hysteresis Register (Power-On Default = 0x44) 

Bit No.  Name  Read/Write Description  

7:4  RM1H Read/Write This nibble contains the temperature hysteresis value for remote temperature 
input. 0x0 = 0°C to 0xF = 15°C.  

3:0  LOH Read/Write This nibble contains the temperature hysteresis value for local temperature 
input. 0x0 = 0°C to 0xF = 15°C.  
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Enhanced Acoustics 

Table 61. Register 0x36—Enhanced Acoustics Register (Power-On Default = 0x3F) 

Bit No.  Name  Read/Write Description  

2:0  
5:3 

FAN1 Step  
FAN2 Step 

Read/Write 
Read/Write 

These bits set the step size by which the DRIVE1 and DRIVE2 PWM output 
duty-cycle can change when enhance acoustics mode is selected.  

   000 = 1 bit 
001 = 2 bits 
010 = 3 bits  
011 = 5 bits  
100 = 8 bits 
101 = 12 bits 
110 = 24 bits 
111 = 48 bits  

6  Enable Fan1  
Enhanced 
Acoustics  

Read/Write When this bit is set to 1, enhanced acoustics are enabled for Fan 1.  

7  Enable Fan2  
Enhanced 
Acoustics  

Read/Write When this bit is set to 1, enhanced acoustics are enabled for Fan 2.  

 

Fault Increment 

Table 62. Register 0x37—Fault Increment Register (Power-On Default = 0x3F) 

Bit No. Name  Read/Write Description  

2:0 

5:3 

FAN1Fault 

FAN2 Fault 

Read/Write 

Read/Write 

These bits set the step size by which the DRIVE1 and DRIVE2 PWM output 
duty-cycle can change in fan fault mode.  

   

000 = 1 bit 
001 = 2 bits 
010 = 3 bits  
011 = 5 bits  
100 = 8 bits 
101 = 12 bits 
110 = 24 bits 
111 = 48 bits  

7:6 Unused  – Unused. Write ignored. Reads back 0.  

 

Start-Up Timeout Configuration 

Table 63. Register 0x38—Start-Up Timeout Configuration Register (Power-On Default = 0x00) 

Bit No.  Name  Read/Write Description  

2:0  ST1  Read/Write These bits set the start-up timeout for Fan 1.  

5:3 ST2 Read/Write These bits set the start-up timeout for Fan 2. 

000 = No start-up timeout  
   001 = 100 ms  
   010 = 250 ms  
   011 = 400 ms  
   100 = 667 ms  
   101 = 1second  
   110 = 2 seconds 
   111 = 4 seconds  

7:6 Unused  – Unused. Write ignored. Reads back 0.  
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Fan Pulses Per Revolution 

Table 64. Register 0x39—Fan Pulses Per Revolution Register (Power-On Default = 0x05) 

Bit No. Name  Read/Write  Description  

1:0  FAN1  Read/Write  Sets number of pulses to be counted when measuring FAN1 speed. Can be 
used to determine fan’s pulses per revolution number for unknown fan type.  

   Pulses Counted  

   00 = 1  
   01 = 2 (default)  
   10 = 3  
   11 = 4 

3:2  FAN2  Read/Write  Sets number of pulses to be counted when measuring FAN2 speed. Can be 
used to determine fan’s pulses per revolution number for unknown fan type.  

   Pulses Counted  

   00 = 1  
   01 = 2 (default)  
   10 = 3  
   11 = 4  

7:4  Unused  – Unused. Write ignored. Reads back 0.  

 

Information Registers 
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Fan Tachometer Reading 

These registers count the number of 12.43 µs periods (based on a local 82 kHz clock) that occur between a number of consecutive fan 

tach pulses (default = 2). The number of tach pulses used to count can be changed by using the fan pulses per revolution register (0x39). 

This allows the fan speed to be accurately measured. Since a valid fan tachometer reading requires two bytes to be read, the low byte must 

be read first. Both the low and high bytes are then frozen until read. At power-on, these registers contain 0x0000 until such time as the 
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OUTLINE DIMENSIONS 


