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BTN9990LV/BTN9970LV 

Typical application waveforms  

About this document 

Scope and purpose 

This application note provides information about typical application waveforms to help engineers to 

understand the function of the devices BTN9970LV and BTN9990LV. The BTN99xx NovalithIC™ + devices are 
part of an integrated half-bridge family, suitable for driving DC motors and solenoids. 

This document must be used in conjunction with the device datasheet. 

Intended audience 

Developers and system designers evaluating the BTN99xx NovalithIC™ + devices.  
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1 Measurement setup information  

The measurements have been performed with the BTN9970/BTN9990 Motor control shield V1.2 and an Arduino 

Uno (REV3) Controller board, as shown in Figure 5. The BTN9970/BTN9990 Motor control shield V1.2 is on top of 
the Arduino Uno controller board.  

Simplified schematics for the measurement setups are shown in Figure 1, Figure 2, Figure 3, and Figure 4. For 
more detailed schematic and layout information of the BTN9970/BTN9990 Motor control shield V1.2, refer to its 
user manual. 
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Figure 1 Simplified application schematic of BTN9970LV with load to GND 
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Figure 2 Simplified application schematic of BTN9970LV with load to VS 
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Figure 3 Simplified measurement setup with resistor biased output 
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Figure 4 Simplified application schematic of BTN9970LV with DC brushed motor to GND 
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Figure 5 BTN9970 / BTN9990 Motor control shield V1.2 
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2 Typical application waveforms 

The information in this section is not part of the device datasheet. There is no warranty for accuracy or 

completeness. The user needs to validate and test his design to confirm functionality and meet application 
requirements. It is in the responsibility of the customer to select suitable components meeting the application 

requirements.  

The measurements were performed at TA = 25°C room temperature and show the typical operation 
performance of the device.  

2.1 PWM operation with load to GND/load to VS 
 

IN
VS

IOUT

IBAT

VOUT

BTN9970, half-bridge
VBAT = 12 V
INH = 5 V
fPWM = 20 kHz
D = 30%
Slew rate = SR0
Load to GND
Load 150 µH + 1  
CDC_Link = 330 µF 

 

Figure 6 BTN9970 PWM operation in half bridge configuration with D=30%, fPWM 20 kHz, load to GND 

(see also Figure 1) 
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Figure 7 BTN9970 PWM operation in half bridge configuration with D=30%, fPWM 20 kHz, load to VS 

(see also Figure 2) 
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Figure 8 BTN9970 PWM operation in half bridge configuration with D=50%, fPWM 20 kHz, load to GND 

(see also Figure 1) 
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Figure 9 BTN9970 PWM operation in half bridge configuration with D=50%, fPWM 20 kHz, load to VS 

(see also Figure 2) 
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Figure 10 BTN9970 PWM operation in half bridge configuration with D=80%, fPWM 20 kHz, load to GND 

(see also Figure 1) 



  

 

Application note 6 of 14 Rev. 1.00  

  2021-09-30  

BTN9990LV/BTN9970LV 
Typical application waveforms 

Typical application waveforms 

 

  

 

IN VS

IOUT

IBAT

VOUT

BTN9970, half-bridge
VBAT = 12 V
INH = 5 V
fPWM = 20 kHz
D = 80%
Slew rate = SR0
Load to VS

Load 150 µH + 1  
CDC_Link = 330 µF 

 

Figure 11 BTN9970 PWM operation in half bridge configuration with D=80%, fPWM 20 kHz, load to VS 

(see also Figure 2) 

 

2.2 Power stage behavior for different slew rates 
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Figure 12 BTN9970 high-side switch turn off delay and fall timing for SR0 – SR5, load to GND (see also 

Figure 1) 
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Figure 13 BTN9970 high-side switch turn off delay and fall timing for SR5 – SR7, load to GND (see also 

Figure 1) 
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Figure 14 BTN9970 high-side switch turn on delay and rise timing for SR0 – SR5, load to GND (see also 

Figure 1) 
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Figure 15 BTN9970 high-side switch turn on delay and rise timing for SR5 – SR7, load to GND (see also 

Figure 1) 
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Figure 16 BTN9970 low-side switch turn on delay and fall timing for SR0 – SR5, load to VS (see also 

Figure 2) 
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Figure 17 BTN9970 low-side switch turn on delay and fall timing for SR5 – SR7, load to VS (see also 

Figure 2) 
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Figure 18 BTN9970 low-side switch turn off delay and rise timing for SR0 – SR5, load to VS (see also 

Figure 2) 
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Figure 19 BTN9970 low-side switch turn off delay and rise timing for SR5 – SR7, load to VS (see also 

Figure 2) 

For the following measurements in Figure 20, Figure 21, Figure 22, and Figure 23 the circuit of Figure 3 has 
been used with resistors to GND and VS to bias the output to VS/2. 
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Figure 20 BTN9970 SR0 HS/LS transition (see also Figure 3) 
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Figure 21 BTN9970 SR1 HS/LS transition (see also Figure 3) 
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Figure 22 BTN9970 SR2 HS/LS transition (see also Figure 3) 



  

 

Application note 10 of 14 Rev. 1.00  

  2021-09-30  

BTN9990LV/BTN9970LV 
Typical application waveforms 

Typical application waveforms 

 

  

 

BTN9970, half-bridge
VBAT = 13.5 V
SR5
INH = 5 V
Load:
     to GND + 22   to VS

CDC_Link = 330 mF 

IN

IOUT

VOUT

LS turn on

HS turn on

LS turn off

HS turn off
Both 

switches off

 

Figure 23 BTN9970 SR5 HS/LS transition (see also Figure 3) 

 

2.3 Enter stand-by mode 
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Figure 24 Enter stand-by mode 

 

2.4 Device start-up with motor to GND 
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Figure 25 Device start-up with brushed DC motor load (see also Figure 4) 
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2.5 Slew rate selection mode 
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Figure 26 Setting slew rate to value SR2 out of stand-by mode 
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Figure 27 Incrementing slew rate by one step from SR0 to SR1 
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Figure 28 Incrementing slew rate by one step from SR1 to SR2 
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Figure 29 Setting SR2 with turning the device into stand-by mode before (starting with SR0)  
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