
The switch timing of the 4-phase distributor can be switched by setting an external pin (MODE3) to detect either the 
rise and fall, or rise only, of CLOCK input.����

�x Phase is maintained even when the excitation mode is switched. Rotational direction switching function. 
�x Supports schmitt input for 2.5V high level input. 
�x Incorporating a current detection resistor (0.122� : resistor tolerance �r2%), motor current can be set using two 

external resistors. 
�x The ENABLE pin can be used to cut output current while maintaining the excitation mode. 
�x With a wide current setting range, power consumption can be reduced during standby.����
�x No motor sound is generated during hold mode due to external excitation current control.��
�x PWM operation is separately excited system. As  for PWM phase the constant current control 
which shifts the phase of Ach Bch. 

�x Supports compatible pins with STK672-440AN/-430AN/-432AN-E. 
��

Specifications 
Absolute Maximum Ratings at Tc = 25�qC 

Parameter Symbol Conditions Ratings Unit 

Maximum supply voltage 1 Vcc max No signal 52 V 

Maximum supply voltage 2 VDD max No signal ��0.3 to 6.0 V 

Input voltage Vin max Logic input pins ��0.3 to 6.0 V 

Output current 1 IOP max 10��s 1 pulse (resistance load) 20 A 

Output current 2 IOH max VDD = 5V, CLOCK �t 200Hz 3.5 A 

Output current 3 IOF max 16pin Output current 10 mA 

Allowable power dissipation 1 PdMF max With an arbitrarily large heat sink. Per MOSFET 8.3 W 

Allowable power dissipation 2 PdPK max No heat sink 2.8 W 
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Notes 
�x��The current range given above represents conditions when output voltage is not in the avalanche state. 
�x��If the output voltage is in the avalanche state, see the allowable avalanche energy for STK672-4** series hybrid ICs 

given in a separate document. 
�x��The operating substrate temperature, Tc, given above is measured while the motor is operating.  

Because Tc varies depending on the ambient temperature, Ta, the value of IOH, and the continuous or intermittent 
operation of IOH, always verify this value using an actual set. 

�x��The Tc temperature should be checked in the center of the metal surface of the product package. 

 

Derating Curve of Motor Current, IOH, vs. STK672-442AN-E Operating Substrate Temperature, Tc  
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 Block Diagram 
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Timing Charts 
2-phase excitation timing charts (M3=1) 1-2-phase excitation timing charts (M3=1)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
W1-2-phase excitation timing charts (M3=1) 2W1-2-phase excitation timing charts (M3=1)  
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<Configuration of the Vref input pin>                    <Configuration of the FAULT1 output pin> 
 

Output pin
Pin16

VDD

VSS

Overheating

Overcurrent

Vref /4.9

VSS

Amplif ier
Input pin
Pin19

VSS

100k�

 
 
  <FAULT1, FAULT2 output> 

FAULT1 Output 
FAULT1 is an open drain output. It outputs low level when overcurrent, or overheat is detected. 

 
FAULT2 output 

Output is resistance divided (2 levels) and the type of abnormality detected is converted to the corresponding output 
voltage. 

�x��Overcurrent: 2.5V (typ) 
�x��Overheat: 3.3V (typ) 

Abnormality detection can be released by a RESETB operation or turning VDD voltage on/off. 
 
1-9. [MOI output] 

The output frequency of this excitation monitor pin varies depending on the excitation mode. For output operations, see 
the timing chart. 
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2. Overcurrent detection, overheat detection functions  
 
Each detection function operates using a latch system and turns output off. Because a RESET signal is required to restore 
output operations, once the power supply, VDD, is turned off, you must either again apply power on reset with VDDON 
or apply a RESETB=High�o Low�o High signal. 
 
2-1.[Overcurrent detection] 
This hybrid IC is equipped with a function for detecting overcurrent that arises when the motor burns out or when there is 
a short between the motor terminals. 

Overcurrent detection occurs at 3.4A typ with the STK672-430AN/-432AN-E, and 5.0A typ with the  
STK672-440AN-E/442AN-E.

 
Overcurrent detection begins after an interval of no detection (a dead time of 1.25�Ps typ) during the initial ringing part 
during PWM operations. The no detection interval is a period of time where overcurrent is not detected even if the current 
exceeds IOH. 

 
2-2. [Overheat detection] 
Rather than directly detecting the temperature of the semiconductor device, overheat detection detects the temperature of 
the aluminum substrate (144�qC typ). 
Within the allowed operating range recommended in the specification manual, if a heat sink attached for the purpose of 
reducing the operating substrate temperature, Tc, comes loose, the semiconductor can operate without breaking. 
However, we cannot guarantee operations without breaking in the case of operations other than those recommended, 
such as operations at a current exceeding IOH max that occurs before overcurrent detection is activated. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Set motor 
current, IOH 

PWM period  

No detection interval 
(1.25�Ps typ) 

1.25�Ps typ 

MOSFET all OFF 

IOHmax 

Normal operation Operation when motor pins are shorted 

Current when motor terminals are shorted 

Overcurrent detection 
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Fixed current control time, t2, for each excitation mode 
(1) 2-phase excitation t2 = (2�yCLOCK) - (t1 + t3) ······················· (4-9) 
(2) 1-2 phase excitation t2 = (3�yCLOCK) - t1 ······························ (4-10) 
(3) W1-2 phase excitation t2 = (7�yCLOCK) - t1 ······························ (4-11) 
(4) 2W1-2 phase excitation (and 4W1-2 phase excitation) t2 = (15�yCLOCK) - t1 ····························· (4-12) 
 
For the values of Vsat and Vdf, be sure to substitute from Vsat vs IOH and Vdf vs IOH at the setting current value IOH. 
(See pages to follow) 
Then, determine if a heat sink is necessary by comparing with the �' Tc vs Pd graph (see next page) based on the calculated 
average output loss, HIC. 
For heat sink design, be sure to see ‘5.  Thermal Design’. 
 
The HIC average power, PdAVex described above, represents loss when not in avalanche mode. To add the loss in 
avalanche mode, be sure to add PAVL (4-13, 14) using the formula (3-2) for average power loss , PAVL, for STK672-4** 
avalanche mode, described below to PdAVex described above. 
When using this IC without a fin, always check for temperature increases in the set, because the HIC substrate temperature, 
Tc, varies due to effects of convection around the HIC. 
 
 
4-2. [Calculating the average power loss, PAVL, during avalanche mode] 
The allowable avalanche energy, EAVL, during fixed current chopping operation is represented by Equation (3-2) used 

to find the average power loss, PAVL, during avalanche mode that is calculated by multiplying Equation (3-1) by the 
chopping frequency. 

PAVL=VDSS�uIAVL �u0.5�utAVL �ufc ············································································· (3-2) 
fc: Hz units (fc is set to the PWM frequency of 50kHz.) 

 
Be sure to actually operate an STK672-4** series and substitute values found when observing operations on an 
oscilloscope for VDSS, IAVL, and tAVL. 
 
The sum of PAVL values for each excitation mode is multiplied by the constants given below and added to the average 
internal HIC loss equation, except in the case of 2-phase excitation. 

1-2 excitation mode and higher: PAVL(1)=0.7�uPAVL ···················································· (4-13) 
During 2-phase excitation and motor hold: PAVL(1)=1�uPAVL (4-14) 
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5. Thermal design 
 
[Operating range in which a heat sink is not used] 
Use of a heat sink to lower the operating substrate temperat
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7. Other usage notes 
 

In addition to the “Notes” indicated in the Sample Application Circuit, care should also be given to the following 
contents during use. 
 
(1) Allowable operating range 

Operation of this product assumes use within the allowable operating range. If a supply voltage or an input voltage 
outside the allowable operating range is applied, an overvoltage may damage the internal control IC or the 
MOSFET. 
If a voltage application mode that exceeds the allowable operating range is anticipated, connect a fuse or take other 
measures to cut off power supply to the product. 

(2) Input pins 
If the input pins are connected directly to the board connectors, electrostatic discharge or other overvoltage outside 
the specified range may be applied from the connectors and may damage the product. Current generated by this 
overvoltage can be suppressed to effectively prevent damage by inserting 100�:  to 1k�:  resistors in lines connected 
to the input pins. 
Take measures such as inserting resistors in lines connected to the input pins. 

(3) Power connectors 
If the motor power supply VCC is applied by mistake without connecting the GND part of the power connector 
when the product is operated, such as for test purposes, an overcurrent flows through the VCC decoupling capacitor, 
C1, to the parasitic diode between the VDD of the internal control IC and GND, and may damage the power supply 
pin block of the internal control IC. 
To prevent damage in this case, connect a 10�:  resistor to the VDD pin, or insert a diode between the VCC 
decoupling capacitor C1 GND and the VDD pin. 








