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FDMF2011 – High Perf
 

Features 

� Compact size – 6.0 mm x 7.5 mm PQFN 

� High current handling: 20A 

� Next Generation 100V Power MOSFETs: 

• Typ. RDS(on)=7.7(HS)  / 7.3(LS) m7 at VG

� Wide driver power supply voltage range: 1

� Internal pull:down resistors for PWM input

� Short PWM propagation delays 

� Under:voltage lockout (UVLO) 

� Fully optimized system efficiency 

� High performance low profile package 

� Integrated 100V Half:Bridge gate driver  

� Fairchild 100V PowerTrench®  MOSFETs
switching waveforms and reduced ringing 

� Low Inductance and low resistance packa
operating power losses 

� Fairchild green packaging and RoHS com

� Reduced EMI due to low side flip:chip MO
 
 

 

Application Diagram 

Ordering Information 
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General Description  
The FDMF2011 is a compact 100

(SPS) module that is a fully optimized 
switching applications. The FDMF2011
driver IC plus two N:channel Power MO
enhanced, 6.0 mm x 7.5 mm PQFN 
packaging provides very low pack
resistance improving the current ha
performance of the part. With an inte
complete switching power stage is opt
driver and MOSFET dynamic performa
inductance, and Power MOSFET RDS(ON

Fairchild's high performance Pow
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Applications 
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Functional Block Diagram 
 

 
Figure 1. Functional Block Diagram�

����������	
������

  

   

Figure 2.  Pin Configuration (6.0mm x 7.5mm Package) 
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Pin Name Function 

1, 29, 32, 34 N/C No connect 

2 VDD 
Power supply input for low:side gate drive and bootstrap diode. Bypass this pin to VSS 
with a low impedance capacitor. 

3 HI High:side PWM input. 

4 LI Low:side PWM input. 

5, 10,11, 22, 
23, 33, 37 

PGND 
Power return for the power stage. Package header, pin 37 and PGND are internally fused 
(shorted). 

6 VSS Analog ground for driver IC analog circuits. 

7,9 LG Low:side MOSFET gate. 

8 LO Low:side gate drive output. 

12:21 SW Switching node junction between high:side and Low:side MOSFETs.  

24:28 VIN Power input for the power stage. Bypass this pin to PGND with low impedance capacitor. 

30 HG High:side MOSFET gate. 

31 PH High:side source connection (SW node) for the bootstrap capacitor. 

35 HB Bootstrap supply for high:side driver. Bypass this pin to PH with low impedance capacitor. 

36 HO High:side gate drive output.  

 

Table 1. Pin Definitions 
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Typical Application Diagram 

 

Figure 3.  Half/Bridge DC Motor  

 

 

Figure 4.  Full/Bridge DC Motor  
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Typical Application Diagram (Continued) 
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Figure 5.  3/Phase DC Motor 
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Typical Application Diagram (Continued) 

 

 

 

Figure 6.  Buck Converter 

 

Figure 7.  Half/Bridge Converter 
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Typical Application Diagram (Continued) 

 

Figure 8.  Full/Bridge Converter 
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Absolute Maximum Ratings 
The “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at 
these limits. The parametric values defined in the Electrical Characteristics tables are not guaranteed at the absolute maximum ratings. The 
“Recommended Operating Conditions” table defines the conditions for actual device operation. Thermal resistance rating is measured under board 
mounted and still air conditions. 

Symbol Parameter Min. Max. Unit 

VIN Power Stage Supply Voltage Referenced to VSS :0.3 100 V 

 VPH PH  Voltage Referenced to VSS VHB:25 VHB+0.3 V 

VDD Driver Supply Voltage Referenced to VSS :0.3 25 V 

VHB Bootstrap to VSS Referenced to VSS :0.3 125 V 

VLI, VHI Gate drive Input signals Referenced to VSS :0.3 VDD + 0.3V V 

VHO High Side driver output Referenced to PHASE VPH : 0.3V VBOOT + 0.3V V 

VLO Low Side driver output Referenced to VSS : 0.3 VDD + 0.3V V 

VHG  High Side MOSFET gate Referenced to PHASE :28 28 V 

VLG  Low Side MOSFET gate Referenced to VSS :28 28 V 

ΘJA 
Junction to Ambient Thermal Resistance – Q1

(1)
 : 17 °C/W 

Junction to Ambient Thermal Resistance – Q2
(1)

 : 15 °C/W 

TJ Junction Temperature  : 150 °C 

TSTG Storage Temperature  :40 150 °C 

 

Table 2. Module Absolute Maximum ratings 

 
(1) Mounted on a multi:layer FR4 PCB with a dissipating copper surface on the top side of 49 cm2, 2oz. 

 
 

Recommended Operating Conditions 
Symbol Parameters Test Condition Min Max Unit 

VIN Power Stage Supply Voltage  3 80 V 

VDD Driver Supply Voltage  10 20 V 

VSW, VPH SW or PHASE 
DC :0.3 100 V 

Repetitive Pulse (< 20ns, 10uJ) 6:VDD 100 V 

VHB Voltage on HB Reference to PH VPH + 10 VPH + 20 V 

dVSW/dt Voltage Slew Rate on SW  : 50 V/ns 

TJ Operating Temperature  :40 125 °C 

Table 3. Module Recommended Operating Conditions 
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Electrical Specifications: 
VDD=VHB=15V, VSW=VSS=0V, VIN=50V, TJ= +25°C unless otherwise noted.  

Table 4. Module Electrical Specifications 

  

Symbol Parameter Condition Min. Typ. Max. Unit 

Supply Currents 

IINQ Power Stage Quiescent Current LI = HI = 0V : : 1 uA 

IDDQ Driver Quiescent Current LI = HI = 0V : 77 180 uA 

IDDO VDD operating current 
FSW = 20kHz : 0.3 0.6 mA 

FSW = 200kHz : 2.1 4.3 mA 

IHBQ BOOT Quiescent current LI = HI = 0V : 45 120 uA 

IHBO BOOT Operating current 
FSW = 20kHz : 0.3 0.6 mA 

FSW = 200kHz : 2.4 4.8 mA 

Under/Voltage Protection 

VDDR, VHBR UVLO rising threshold VDD or VHB:VPH rising threshold 8.2 9.4 10.0 V 

VDDF, VHBF UVLO falling threshold VDD or VHB:VPH falling Threshold 7.6 8.8 9.6 V 

VDDH UVLO Hysteresis VDD Hysterisis  0.6 : V 

tD_POR POR delay to Enable IC 
 UVLO rising to internal PWM 
enable 

: : 10 us 

Control Inputs (TTL: LI, HI) 

VIL Low Level Input Voltage 

VDD = 10V to 20V 

1.2 : : V 

VIH High Level Input Voltage : : 2.9 V 

VHYS Input Voltage Hysteresis : 1.0 : V 

RIN Input Pull:Down Resistance  : 475 : k� 

PWM input (HI,LI)  

tLPLH 

LI to LO Propagation Delays 

LI ��������� to LO ��������, 
VIH  to 10% LG  

100 160 300 ns 

tLPHL 
LI ��	
����  to LO ��	
����, VIL  

to 90% LG  
100 212 300 ns 

tHPLH 

HI to HO Propagation Delays 

HI �������� to HO 
��������,VIH  to 10% HG:PH  

100 177 300 ns 

tHPHL 
HI ��	
����  to HO ��	
����, 
VIL  to 90% HG:PH 

100 211 300 ns 

MT Delay matching, HS and LS turn:on/off  : : 50 ns 

tPW 
Minimum Input Pulse Width that Changes 
the Output 

LI/HI Rising to Vth of Q1,Q2 

RG=0� 
 60  ns 

LI/HI Falling to Vth of Q1,Q2 

RG=0� 
 100  ns 

High/Side Driver (HDRV)   (VDD = VHB = 15V) 

ISOURCE_HO Output Sourcing Peak current VHO=0V 250 350 : mA 

ISINK_HO Output Sinking Peak current VHO=15V 500 650 : mA 

tR_HG Rise Time GH=10% to 90%, RGH=0� : 170 339 ns 

tF_HG Fall Time GH=90% to 10%, RGH=0� : 70 140 ns 

Low/Side Driver (LDRV)   (VDD = VHB = 15V) 

ISOURCE_LO Output Sourcing Peak current VLO=0V 250 350 : mA 

ISINK_LO Output Sinking Peak current VLO=15V 500 650 : mA 

tR_LG Rise Time GL=10% to 90%, RGL=0� : 171 342 ns 

tF_LG Fall Time GL=90% to 10%, RGL=0� : 71 142 ns 
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Power MOSFET specifications (FDMF2011) 
TJ= +25°C unless otherwise noted. 

Symbol Parameter Condition Min. Typ. Max. Unit 

High Side MOSFET, Q1 

BVDSS Drain:Source Breakdown Voltage IDS=250uA, VGS=0V 100 : : V 

IDSS Zero Gate Voltage Drain Current VDS=80V, VGS=0V : : 1 uA 

IGSS Gate:Source Leakage Current VDS=0V, VGS=+/:20V : : 100 nA 

VGS(th) Gate:Source Threshold Voltage VDS=VGS , IDS=250uA 
2 3.1 4 V 

RDS(ON) Drain –Source On:Resistance VGS=10V, IDS=20A : 7.7 8.9 mS 

QG Total Gate Charge 

VGS=0V to 10V, VDD=50V, IDS=20A 

: 25 : nC 

QGS Gate:Source Charge : 8.5 : nC 

QGD Gate:Drain “Miller” Charge : 5.2 : nC 

QOSS Total Output Charge : 31.3 : nC 

RG Series Gate Resistance  : 0.7 : S 

Drain/Source Diode Characteristics 

VSD Source to Drain Forward Voltage 
VHG:VPH=0V, ISD = 2A : 0.7 1.2 

V 
VHG:VPH=0V, ISD = 20A : 0.8 1.3 

tRR Reverse Recovery Time 
IF = 20A, diF/dt = 100A/us 

: 59 95 ns 

QRR Reverse Recovery Charge : 77 123 nC 

tRR Reverse Recovery Time 
IF = 20A, diF/dt = 300A/us 

: 50 80 ns 

QRR Reverse Recovery Charge : 140 224 nC 

Low Side MOSFET, Q2 

BVDSS Drain:Source Breakdown Voltage IDS=250uA, VGS=0V 100 : : V 

IDSS Zero Gate Voltage Drain Current VDS=80V, VGS=0V : : 1 uA 

IGSS Gate:Source Leakage Current VDS=0V, VGS=+/:20V : : 100 nA 

VGS(th) Gate:Source Threshold Voltage VDS=VGS , IDS=250uA 2 3.3 4 V 

RDS(ON) Drain –Source On:Resistance VGS=10V, IDS=20A : 7.3 8.9 mS 

QG Total Gate Charge 

VGS=0V to 10V, VDD=50V, IDS=20A 

: 25 33 nC 

QGS Gate:Source Charge : 8.9 : nC 

QGD Gate:Drain “Miller” Charge : 6 : nC 

QOSS Total Output Charge : 31.3 : nC 

RG Series Gate Resistance  : 0.9 : S 

Drain/Source Diode Characteristics 

VSD Source to Drain Forward Voltage 
VHG:VPH=0V, ISD = 2A : 0.7 1.2 

V 
VHG:VPH=0V, ISD = 20A : 0.8 1.3 

tRR Reverse Recovery Time 
IF = 20A, diF/dt = 100A/us 

: 58 93 ns 

QRR Reverse Recovery Charge : 86 137 nC 

tRR Reverse Recovery Time 
IF = 20A, diF/dt = 300A/us 

: 48 77 ns 

QRR Reverse Recovery Charge : 146 234 nC 

 

Table 5. FDMF2011 MOSFET Electrical Specifications 
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Typical Performance Characteristics 
Tj = 25°C unless otherwise noted.  

  

Figure 9. IDDQ vs. Supply Voltage(VDD) 

 

Figure 10. IDDQ vs. Temp. 

 

  

Figure 11. . IHBQ vs. Supply Voltage(VDD) 

 

Figure 12. IHBQ vs. Temp. 

 

  

Figure 13. Turn/On Propagation Delay vs. Supply 
Voltage(VDD) 

Figure 14. Turn/On Propagation Delay vs. Temp. 
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Typical Performance Characteristics (Continued) 
Tj = 25°C unless otherwise noted. 

  

Figure 15. Turn/Off Propagation Delay vs. Supply 
Voltage(VDD) 

Figure 16. Turn/Off Propagation Delay vs. Temp. 

 

Figure 17. Turn/On Rising Time vs. Supply 
Voltage(VDD) 

Figure 18. Turn/On Rising Time vs. Temp. 

  

Figure 19. Turn/Off Falling Time vs. Supply Voltage 
(VDD) 

Figure 20. Turn/Off Falling Time vs. Temp. 
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Typical Performance Characteristics (Continued) 
Tj = 25°C unless otherwise noted.  

  

Figure 21. Output Sourcing Current vs. Supply 
Voltage(VDD) 

Figure 22. Output Sourcing Current vs. Temp. 

  

Figure 23. Output Sinking Current vs. Supply 
Voltage(VDD) 

Figure 24. Output Sinking Current vs. Temp. 

  

Figure 25. High/Level Output Voltage Deviation  

from the VBH(VDD) vs. Supply Voltage(VDD) 

Figure 26. High/Level Output Voltage Deviation  

from the VBH(VDD) vs. Temp. 
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Typical Performance Characteristics (Continued) 
Tj = 25°C unless otherwise noted. 

  

Figure 27. Low/Level Output Voltage Deviation  

from the VPH(VSS) vs. Supply Voltage(VDD) 

Figure 28. Low/Level Output Voltage Deviation  

from the VPH(VSS) vs. Temp. 

  

Figure 29. VDD UVLO Threshold Voltage vs. Temp. 

 

Figure 30. VHB UVLO Threshold Voltage vs. Temp. 

  

Figure 31. IN+ IN/ vs. Supply Voltage(VDD) 

 

Figure 32. Input Logic Threshold Voltage vs. Temp. 
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Typical Performance Characteristics (Continued) 
Tj = 25°C unless otherwise noted. 

 � �

Figure 33. Static SOA, VIN=80V Figure 34. Static SOA, VIN=60V 

 

Figure 35. Module Power Loss vs. TDEAD 

 

Figure 36. Module Power Loss vs. VGS 

 

 

Figure 37. Output Current Vs. Carrier or Modulation 
Frequency 
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Typical Performance Characteristics (Q1 N/Channel) 
Tj = 25°C unless otherwise noted.  
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Figure 38. On Region Characteristics 
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Figure 39. Normalized On/Resistance vs. Drain 
Current and Gate Voltage 
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Figure 40. Normalized On Resistance vs. Junction 
Temperature 
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Figure 41. On/Resistance vs. Gate to Source Voltage 
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Figure 42. Transfer Characteristics 
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Figure 43. Source to Drain Diode Forward Voltage vs. 
Source Current 
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Typical Performance Characteristics (Q1 N/Channel) 

Tj = 25°C unless otherwise noted.  
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Figure 44. Gate Charge Characteristics 
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Figure 45. Capacitance vs. Drain to Source Voltage 

25 50 75 100 125 150
0

10

20

30

40

50

RθθθθJC = 3.44 
o
C/W

VGS = 10 V

I D
, 

D
R

A
IN

 C
U

R
R

E
N

T
 (

A
)

T
C
, CASE TEMPERATURE (

o
C)

 

Figure 46. Maximum Continuous Drain Current vs. 
Case Temperature 
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Figure 47. Forward Bias Safe Operating Area 
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Figure 48. Single Pulse Maximum Power Dissipation 
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Typical Performance Characteristics (Q1 N/Channel) 
Tj = 25°C unless otherwise noted.  
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Figure 49. Junction/to/Case Transient Thermal Response Curve 
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Typical Performance Characteristics (Q2 N/Channel) 
Tj = 25°C unless otherwise noted.  
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Figure 50. On/Region Characteristics 
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Figure 51. Normalized On/Resistance vs. Drain 
Current and Gate Voltage 
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Figure 52. Normalized On Resistance vs. Junction 
Temperature 
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Figure 53. On/Resistance vs. Gate to Source Voltage 
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Figure 54. Transfer Characteristics 

0.0 0.2 0.4 0.6 0.8 1.0 1.2
0.001

0.01

0.1

1

10

100
150

 

TJ = /55 oC

TJ = 25 oC

TJ = 150 oC

 

VGS = 0 V

I S
, 
R

E
V

E
R

S
E

 D
R

A
IN

 C
U

R
R

E
N

T
 (

A
)

VSD, BODY DIODE FORWARD VOLTAGE (V)

Figure 55. Source to Drain Diode Forward Voltage vs. 
Source Current 
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Typical Performance Characteristics (Q2 N/Channel) 
Tj = 25°C unless otherwise noted.  
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Figure 56. Gate Charge Characteristics 
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Figure 57. Capacitance vs. Drain to Source Voltage 

25 50 75 100 125 150
0

10

20

30

40

50

RθθθθJC = 3.57 
o
C/W

VGS = 10 V

I D
, 

D
R

A
IN

 C
U

R
R

E
N

T
 (

A
)

T
C
, CASE TEMPERATURE (

o
C)

 

Figure 58. Maximum Continuous Drain Current vs. 
Case Temperature 
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Figure 59. Forward Bias Safe Operating Area 
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Figure 60. Single Pulse Maximum Power Dissipation 
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Typical Performance Characteristics (Q2 N/Channel) 
Tj = 25°C unless otherwise noted.  
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Figure 61. Junction/to/Case Transient Thermal Response Curve�
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Functional Description 
 
The FDMF2011 is a non:inverting 100V half:
bridge Smart Power Stage (SPS) module. The 
module packages a driver IC die along with 
pair of equally sized (matched RDSON) 100V 
PowerTrench

TM
 N:Channel MOSFETs 

(Standard gate thresholds refer to Table 5).  
 
The FDMF2011 module provides separate 
power input pins; the power stage input (VIN) 
and the gate driver input (VDD). The power 
stage input (VIN) accepts a wide operating 
from 3V to 80V, while the gate driver input 
(VDD) requires 10V to 20V. The module 
accepts TTL compatible inputs (HI/LI) along 
with anti:cross conduction circuitry to protect 
against over:lapping PWM (HI/LI) pulses. The 
module (driver IC) also implements UVLO 
circuitry in both the VDD:VSS and BOOT:PH 
power domains. 

����
����������������
������

UVLO circuits are implemented in both the 
VDD:VSS and HB:PH power domains. During 
power:up, the VDD:VSS UVLO circuit forces 
HO and LO low until the VDD supply voltage 
exceeds the UVLO rising threshold (9.4V typ.). 
The module (driver IC) will begin responding 
to PWM pulses once VDD exceeds the UVLO 
threshold. The UVLO circuit does contain 
hysteresis (~0.6V) to prevent noise from 
interfering with normal operation. An additional 
UVLO circuit is implemented on the HB:PH 
pins which will hold HO low until HB:PH > 
(9.4V typ.). The HB:PH UVLO also 
incorporates hysteresis (~0.6V). 

VDD 
UVLO 

BOOT 
UVLO 

Driver State 

0 X Disabled (GH, GL=0) 

1 0 GL follows PWM , GH=0) 

1 1 Enabled (GH/GL follow PWM) 

  

Table 6. UVLO Truth Table 

Figure 62. Min/Max UVLO thresholds 

�������	��������

The FDMF2011 incorporates a PWM input 
gate drive design, where the low side drive 
output (LO) and high side drive output (HO) 
are controlled through independent PWM 
inputs (LI and HI, respectively).  

The module (driver IC) can be used with TTL 
compatible input signals. The input signals 
can also be driven with voltage levels that are 
lower than the VDD supply level. The VDD 
supply level does NOT affect the input 
threshold levels (VIH and VIL).  

 

Figure 63. PWM threshold definitions 

 : VIH = PWM trip level to flip state from LOW to 
HIGH. 
 : VIL = PWM trip level to flip state from HIGH to 
LOW.  
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The driver IC output stage is designed to drive 
a pair of N:channel MOSFETs. The driver 
outputs (LO, HO) are non:inverting and will 
follow the PWM input commands (LI, HI 
respectively). The LO and HO outputs are 
capable of sinking and sourcing up to 
0.65/0.35A peak current respectively. 

The driver output stage is also capable of 
providing a rail (VDD) to rail (VSS) output 
voltage level when driving the Power 
MOSFETs. Depending on the end application, 
the output voltage level can be set to aide in 
optimizing MOSFET and driver IC power 
losses. The driver output voltage level can 
also be used to help adjust SW node edge 
rates. 

�

�������
���
���

�

 

Figure 64. PWM Timing Diagram (LI / HI signals) 

�
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Application Information: 
 
The FDMF2011 is designed as a non:inverting 
power stage, where the Power MOSFET 
response (SW node) is designed to follow to 
HI/LI commands. The device is well:suited to 
be used in a wide variety of applications, such 
as: Half and Full:Bridge DC:DC converters, 
Active Clamp Forward converters, rectifier 
circuits, and motor drive power stages. 
However, various applications and topologies 
can place unique stresses on the module. 
There are a few basic power:stage 
requirements needed to ensure proper 
operation. 

���	�������
�
�����������
 

As previously mentioned, the FDMF2011 is a 
multi:chip module (MCM). The module 
consists of three die (HS MOSFET, LS 
MOSFET and driver IC). Each die dissipates 
heat in normal operation resulting from power 
loss. The power MOSFETs can generate 
power loss from conduction and switching 
losses while the driver IC dissipated loss from 
bias, boot diode conduction and from the 
driver output stage sinking and sourcing power 
MOSFET gate currents and operating 
frequency. The amount of heat dissipated by 
any die is largely dependent on the operating 
conditions. The close physical placement of 
the three die inside of the package translates 
into strong thermal coupling between die. 
Ideally, a thermal camera should be used to 
monitor the FDMF2011 during the engineering 
development phase. This can help ensure the 
module operates within the absolute maximum 
ratings specified in this datasheet.  

���
������������
 
The FDMF2011 can reliably operate while 
driving various load impedances. However, 
the relatively large number of applications can 
result in the module operating in various 
modes. Common applications such as 
switching power converters and motor drives 
can place the FDMF2011 into different 
operating modes.  The various operating 
modes will change the response of the 
MOSFET voltage and current stresses and 
power losses as well as the gate driver dead 
time response. A few operating modes are 
listed below. 
 

H/bridge Motor Drive 

In this operating mode, it allows bi:directional 
current flow through motor by enabling diagonal 
MOSFETs to make current flow in one or the 
other direction. Inductor current will not tolerate 
abrupt changes either when charged or 
discharged and alternate path is required to 
protect switches during dead:time. The path can 
be made either MOSFET body:diode conducting 
as soon as switches are disabled or enabling 
opposite high:side or low:side switch to carry the 
recirculation current while avoiding shoot:
through. Utilizing MOSFET channel is often 
much more efficient way to handle the decaying 
current due to lower conduction power loss than 
body:diode forward drop loss. 
 

 

Figure 65. H/bridge motor drive�

 

FDMF2011 Power Dissipation 

The maximum motor drive current can be 
obtained from estimating total power dissipation 
of motor driver. There are a number of factors 
which limit actual current level such as motor 
ratting, driver IC, PCB construction, ambient 
temperature and given application. All of power 
dissipation components must be considered to 
get reliable operation at the specific application. 
There is obvious power dissipations listed below 
in single H:bridge motor application. 
 

• Conduction loss – Generally biggest 
power loss which is dissipated due to the 
RDSON and its temperature coefficient 
must be considered in the calculation 

 
 
 

2

OUTLS_temp
DS(ON)HS_temp
DS(ON)COND I   )r  (r  P ⋅+=


	Contact us

