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	Description
The FR9204FH is a synchronous step-down DC/DC converter with fast constant on time (FCOT) mode control. The device provides 4.5V to 18V input voltage range and 2.5A continuous load current capability. It is constant on time pulse width modulation (PWM) controller that supports FCOT mode control. Operation frequency depends on Input and output voltage condition.
The FR9204FH fault protection includes cycle-by-cycle current limit, short circuit protection, UVLO and thermal shutdown. The soft-start function prevents inrush current at turn-on. The FR9204FH use fast constant on time control that provides fast transient response, the noise immunity and all kinds of very low ESR output capacitor for ensuring performance stabilization.
The FR9204FH is offered in TSOT-23-6 and SOT-563-6 packages, which provides good thermal conductance.
	Features
· Low RDS(ON) Integrated Power MOSFET (80mΩ/40mΩ)
· Wide Input Voltage Range: 4.5V to 18V
· Output Voltage Range: 0.768V to 8V(FR9204FHS9)
· Output Voltage Range: 0.8V to 8V(FR9204FHSD)
· 2.5A Output Current
· FCOT Mode Enables Fast Transient Response
· Pseudo 1.2MHz Frequency
· Input Under Voltage Lockout
· Internal 1.5ms Soft-Start
· Cycle-by-Cycle Current Limit
· Hiccup Short Circuit Protection
· Over Temperature Protection with Auto Recovery
· TSOT-23-6 and SOT-563-6 Packages
Applications
· STB (Set-Top-Box)
· LCD Display, TV
· Distributed Power System
· Networking, XDSL Modem


	Pin Assignments
	S9 Package: TSOT-23-6

	


	SD Package: SOT-563-6

	


	Figure 1. Pin Assignments of FR9204FH
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	Ordering Information
FR9204FH□
	
	Package Type
S9: TSOT-23-6
SD: SOT-563-6


Marking

	Part Number
	Product Code

	FR9204FHS9
	CH4

	FR9204FHSD
	At
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Typical Application Circuit


Figure 2. FR9204FHS9 Application Circuit

VIN=12V, the recommended BOM list is as below.
	VOUT
	C1
	R1
	R2
	C4
	L1
	C2

	1.05V
	22μF MLCC
	3.74kΩ
	10kΩ
	68pF~220pF
	0.68μH
	22μF MLCC x2

	1.2V
	22μF MLCC
	5.76kΩ
	10kΩ
	68pF~220pF
	0.68μH
	22μF MLCC x2

	1.8V
	22μF MLCC
	13.7kΩ
	10kΩ
	68pF~220pF
	1μH
	22μF MLCC x2

	2.5V
	22μF MLCC
	22.6kΩ
	10kΩ
	68pF~220pF
	1μH
	22μF MLCC x2

	3.3V
	22μF MLCC
	33.2kΩ
	10kΩ
	68pF~220pF
	1.5μH
	22μF MLCC x2

	5V
	22μF MLCC
	54.9kΩ
	10kΩ
	68pF~220pF
	1.5μH
	22μF MLCC x2


Table 1. FR9204FHS9 Recommended Component Values

Typical Application Circuit (Continued)


Figure 3. FR9204FHSD Application Circuit

VIN=12V, the recommended BOM list is as below.
	VOUT
	C1
	R1
	R2
	C4
	L1
	C2

	1.05V
	22μF MLCC
	4.87kΩ
	16.2kΩ
	68pF~220pF
	0.68μH
	22μF MLCC x2

	1.2V
	22μF MLCC
	4.87kΩ
	10kΩ
	68pF~220pF
	0.68μH
	22μF MLCC x2

	1.8V
	22μF MLCC
	4.87kΩ
	3.92kΩ
	68pF~220pF
	1μH
	22μF MLCC x2

	2.5V
	22μF MLCC
	4.87kΩ
	2.32kΩ
	68pF~220pF
	1μH
	22μF MLCC x2

	3.3V
	22μF MLCC
	30.1kΩ
	9.76kΩ
	68pF~220pF
	1.5μH
	22μF MLCC x2

	5V
	22μF MLCC
	30.1kΩ
	5.76kΩ
	68pF~220pF
	1.5μH
	22μF MLCC x2


Table 2. FR9204FHSD Recommended Component Values


Functional Pin Description
	Pin Name
	Pin No.
TSOT-23-6
	Pin No.
SOT-563-6
	Pin Function

	GND
	1
	3
	Ground pin.

	LX
	2
	2
	Power switching node. Connect an external inductor to this switching node.

	VIN
	3
	1
	Power supply input pin. Placed input capacitors as close as possible from VIN to GND to avoid noise influence.

	FB
	4
	6
	Voltage feedback input pin. Connect FB and VOUT with a resistive voltage divider. This IC senses feedback voltage via FB and regulates it at 0.768V (FR9204FHS9) or 0.8V (FR9204FHSD).

	
	5
	5
	Enable input pin. Pull high to turn on IC, and pull low to turn off IC. Connect VIN with a 100kΩ resistor for self-startup.

	BST
	6
	4
	High side gate drive boost pin. A capacitance between 100nF~1μF must be connected from this pin to LX. It can boost the gate drive to fully turn on the internal high side NMOS.


Block Diagram
	


Figure 4. Block Diagram of FR9204FH



Absolute Maximum Ratings (Note 1)
	● Supply Voltage VIN -------------------------------------------------------------------------------------------
	-0.3V to +20V

	● Enable Voltage  -------------------------------------------------------------------------------------
	-0.3V to +20V

	● LX Voltage VLX ------------------------------------------------------------------------------------------------
	-0.3V to (VIN +0.3V)

	● Dynamic LX Voltage in 15ns Duration-------------------------------------------------------------------

	-5V to VIN +5V

	● BST Pin Voltage VBST ---------------------------------------------------------------------------------------
	-0.3V to (VLX +6.5V)

	● All Other Pins Voltage --------------------------------------------------------------------------------------
	-0.3V to +6V

	● Maximum Junction Temperature (TJ) -------------------------------------------------------------------
	+150°C

	● Storage Temperature (TS) ---------------------------------------------------------------------------------
	-65°C to +150°C

	● Lead Temperature (Soldering, 10sec.) -----------------------------------------------------------------
	+260°C

	● Package Thermal Resistance, (θJA) (Note 2)
	

	
	TSOT-23-6 -----------------------------------------------------------------------------------------
	85°C/W

	
	SOT-563-6 -----------------------------------------------------------------------------------------
	130°C/W

	● Package Thermal Resistance, (θJC)
	

	
	TSOT-23-6 -----------------------------------------------------------------------------------------
	20°C/W

	
	SOT-563-6 -----------------------------------------------------------------------------------------
	60°C/W



Note 1: Stresses beyond this listed under “Absolute Maximum Ratings" may cause permanent damage to the device.
Note 2: θJA is measured at 25°C ambient with the component mounted on a high effective thermal conductivity 4-layer board of JEDEC-51-7. The thermal resistance greatly varies with layout, copper thickness, number of layers and PCB size.

Recommended Operating Conditions
	● Supply Voltage VIN ------------------------------------------------------------------------------------------
	+4.5V to +18V

	● Operating Ambient Temperature Range --------------------------------------------------------------
	-40°C to +85°C

	● Operating Junction Temperature Range --------------------------------------------------------------
	-40°C to +125°C




Electrical Characteristics
(VIN=12V, TA=25°C, unless otherwise specified.)
	[bookmark: OLE_LINK1]Parameter
	Symbol
	Conditions
	Min
	Typ
	Max
	Unit

	VIN Quiescent Current
	IDDQ
	=2V, VFB=1V
	
	0.3
	
	mA

	VIN Shutdown Supply Current
	ISD
	=0V
	
	0.1
	1
	μA

	Feedback Threshold Voltage (FR9204FHS9)
	VFB
	4.5V≦VIN≦18V
	0.757
	0.768
	0.779
	V

	Feedback Threshold Voltage (FR9204FHSD)
	VFB
	4.5V≦VIN≦18V
	0.788
	0.8
	0.812
	V

	Feedback Input Current
	IFB
	VFB=1V
	
	0.01
	0.1
	μA

	High-Side MOSFET RDS(ON)
	RDS(ON)
	
	
	80
	
	mΩ

	Low-Side MOSFET RDS(ON)
	RDS(ON)
	
	
	40
	
	mΩ

	Valley Current Limit (Note 3)
	ILIMIT
	
	3.3
	4
	5.3
	A

	On Time (Note 3)
	TON
	VIN=12V, VOUT=1.05V
	
	100
	
	ns

	Minimum Off Time
	TOFF(MIN)
	VFB=0.4V
	
	150
	
	ns

	Input Supply Voltage UVLO Threshold
	VUVLO(Vth)
	VIN Rising
	3.7
	4
	4.3
	V

	UVLO Threshold Hysteresis
	VUVLO(HYS)
	
	
	0.25
	
	V

	Internal Soft-Start Period (Note 3)
	TSS
	
	
	1.5
	
	ms

	Input Low Voltage
	
	
	
	
	0.5
	V

	 Input High Voltage
	
	
	1.5
	
	
	V

	 Input Current
	
	=2V
	
	2
	
	μA

	Thermal Shutdown Threshold (Note 3)
	TSD
	
	
	160
	
	°C

	Thermal Shutdown Hysteresis (Note 3)
	THYS
	
	
	30
	
	°C


Note 3: Not production tested.

Typical Performance Curves
	VOUT=1.05V

	VOUT=3.3V


	Figure 5. Efficiency vs. Load Current
	Figure 6. Efficiency vs. Load Current

	VOUT=5.0V

	VIN=12V, VOUT=3.3V, IOUT=0A~2.5A


	Figure 7. Efficiency vs. Load Current
	Figure 8. Switch Frequency vs. Load Current

	V=2V, VFB=1V

	VIN=12V


	Figure 9. Quiescent Current vs. Ambient Temperature
	Figure 10. Feedback Voltage vs. Ambient Temperature



Typical Performance Curves (Continued)
VIN=12V, VOUT=3.3V, C1=22μF, C2=22μFx2, C4=82pF, L1=4.7μH, TA=+25°C, unless otherwise noted.
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	Figure 11. Steady State Waveform
	Figure 12. Steady State Waveform

	IOUT=0A
 (
I
L
  
  1
A/div.
) (
V
OUT
  
2
V
/div.
) (
V
IN
  
 5
V/div.
) (
V
LX
  
 
5
V/div.
)[image: ]
2ms/div.
	IOUT=2.5A
 (
I
L
 
  
 2
A/div.
) (
V
OUT
  
2
V
/div.
) (
V
LX
  
 
5
V/div.
) (
V
IN
  
 5
V/div.
)[image: ]
2ms/div.

	Figure 13. Power On Through VIN Waveform
	Figure 14. Power On Through VIN Waveform

	IOUT=0A
 (
V
IN
 
  
 5
V/div.
) (
V
LX
  
 5
V/div.
) (
V
OUT
  2
V
/div.
) (
I
L
  
  1
A/div.
)[image: ]
40ms/div.
	IOUT=2.5A
 (
V
IN
  
 5
V/div.
) (
V
LX
  
 
5
V/div.
) (
V
OUT
  
2
V
/div.
) (
I
L
  
 2
A/div.
)[image: ]
40ms/div.

	Figure 15. Power Off Through VIN Waveform
	Figure 16. Power Off Through VIN Waveform



Typical Performance Curves (Continued)
VIN=12V, VOUT=3.3V, C1=22μFx1, C2=22μFx2, C4=82pFx1, L1=4.7μH, TA=+25°C, unless otherwise noted.
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	Figure 17. Power On Through  Waveform
	Figure 18. Power On Through  Waveform
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	Figure 19. Power Off Through  Waveform
	Figure 20. Power Off Through  Waveform
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	Figure 21. Load Transient Waveform
	




Function Description
	The FR9204FH is a synchronous step-down DC/DC converter with fast constant on time (FCOT) mode control. It has integrated high-side (80mΩ, typ) and low-side (40mΩ, typ) power switches, and provides 2.5A continuous load current. It regulates input voltage from 4.5V to 18V, and down to an output voltage as low as 0.768V (FR9204FHS9) or 0.8V (FR9204FHSD). Using FCOT control scheme provides fast transient response, which can minimize the component size without additional external compensation network.
Enable
The FR9204FH  pin provides digital control to turn on/turn off the regulator. When the voltage of  exceeds the threshold voltage, the regulator starts the soft start function. If the  pin voltage is below than the shutdown threshold voltage, the regulator will turn into the shutdown mode and the shutdown current will be smaller than 1μA. For auto start-up operation, connect  to VIN through a 100kΩ resistor.
Soft Start
The FR9204FH employs internal soft start function to reduce input inrush current during start up. The typical value of internal soft start time is 1.5ms.
Input Under Voltage Lockout
When the FR9204FH is power on, the internal circuits are held inactive until VIN voltage exceeds the input UVLO threshold voltage. And the regulator will be disabled when VIN is below the input UVLO threshold voltage. The hysteretic of the UVLO comparator is 250mV (typ).
	Over Current Protection
The FR9204FH over current protection function is implemented using cycle-by-cycle current limit architecture. The inductor current is monitored by Low-side MOSFET. When the load current increases, the inductor current also increases. When the valley inductor current reaches the current limit threshold, the output voltage starts to drop. When the over current condition is removed, the output voltage returns to the regulated value.
Short Circuit Protection
The FR9204FH provides short circuit protection function to prevent the device damage from short condition. When the short condition occurs and the feedback voltage drops lower than 0.33V, the oscillator frequency will be reduced naturally and hiccup mode will be triggered to prevent the inductor current increasing beyond the current limit. Once the short condition is removed, the frequency will return to normal.
Over Temperature Protection
The FR9204FH incorporates an over temperature protection circuit to protect itself from overheating.  When the junction temperature exceeds the thermal shutdown threshold temperature, the regulator will be shutdown. And the hysteretic of the over temperature protection is 30°C (typ).



Application Information
	Output Voltage Setting
The output voltage VOUT is set using a resistive divider from the output to FB. The FB pin regulated voltage is 0.768V or 0.8V. Thus the output voltage equation is:
...(FR9204FHS9)
…..(FR9204FHSD)
Place resistors R1 and R2 close to FB pin to prevent stray pickup.
Input Capacitor Selection
The use of the input capacitor is filtering the input voltage ripple and the MOSFETS switching spike voltage. Because the input current to the step-down converter is discontinuous, the input capacitor is required to supply the current to the converter to keep the DC input voltage. The capacitor voltage rating should be 1.25 to 1.5 times greater than the maximum input voltage. The input capacitor ripple current RMS value is calculated as:


Where D is the duty cycle of the power MOSFET.
This function reaches the maximum value at D=0.5 and the equivalent RMS current is equal to IOUT/2. The following diagram is the graphical representation of above equation.
 (
2A
) (
1A
) (
2.5A
)

A low ESR capacitor is required to keep the noise minimum. Ceramic capacitors are better, but tantalum or low ESR electrolytic capacitors may also suffice. When using tantalum or electrolytic capacitors, a 0.1μF ceramic capacitor should be placed as close to the IC as possible.
	Output Capacitor Selection
The output capacitor is used to keep the DC output voltage and supply the load transient current.  When operating in constant current mode, the output ripple is determined by four components:


The following figures show the form of the ripple contributions.
VRIPPLE(ESR)(t)
 (
(t)
)[image: Noname1]
+
VRIPPLE(ESL) (t)
 (
(t)
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+
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+
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=
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Application Information (Continued)
	


Where FOSC is the switching frequency, L is the inductance value, VIN is the input voltage, ESR is the equivalent series resistance value of the output capacitor, ESL is the equivalent series inductance value of the output capacitor and the COUT is the output capacitor.
Low ESR capacitors are preferred to use.  Ceramic, tantalum or low ESR electrolytic capacitors can be used depending on the output ripple requirement. When using the ceramic capacitors, the ESL component is usually negligible.
 (
Probe Ground
)It is important to use the proper method to eliminate high frequency noise when measuring the output ripple. The figure shows how to locate the probe across the capacitor when measuring output ripple. Removing the scope probe plastic jacket in order to expose the ground at the tip of the probe. It gives a very short connection from the probe ground to the capacitor and eliminating noise.
 (
Ceramic
 Capacitor
 
VOUT
  
GND
)
Inductor Selection
The output inductor is used for storing energy and filtering output ripple current. But the trade-off condition often happens between maximum energy storage and the physical size of the inductor. The first consideration for selecting the output inductor is to make sure that the inductance is large enough to keep the converter in the continuous current mode.
	That will lower ripple current and result in lower output ripple voltage. The ΔIL is inductor peak-to-peak ripple current:

A good compromise value between size and efficiency is to set the peak-to-peak inductor ripple current ΔIL equal to 30% of the maximum load current. But setting the peak-to-peak inductor ripple current ΔIL between 20%~50% of the maximum load current is also acceptable. Then the inductance can be calculated with the following equation:


To guarantee the required output current, the inductor needs a saturation current rating and a thermal rating that exceeds IL (peak current). These are minimum requirements. To maintain control of inductor current in overload and short circuit conditions, some applications may desire current ratings up to the current limit value.
External Diode Selection
For 5V input applications, it is recommended to add an external boost diode. This helps improving the efficiency. The boost diode can be a low cost one such as 1N4148.






Outline Information
	TSOT-23-6 Package (Unit: mm)
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	SYMBOLS UNIT
	DIMENSION IN MILLIMETER

	
	MIN
	MAX

	A
	0.70
	0.95

	A1
	0.00
	0.10

	A2
	0.70
	0.85

	B
	0.30
	0.50

	D
	2.80
	3.00

	E
	2.60
	3.00

	E1
	1.50
	1.70

	e
	0.90
	1.00

	e1
	1.80
	2.00

	C
	0.08
	0.20

	L
	0.30
	0.60







Note4: Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.3mm.
Carrier Dimensions
[image: ]


Outline Information (Continued)
	SOT-563-6 Package (Unit: mm)
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	SYMBOLS UNIT
	DIMENSION IN MILLIMETER

	
	MIN
	MAX

	A
	0.525
	0.600

	A1
	0.000
	0.050

	B
	0.170
	0.270

	D
	1.500
	1.700

	E
	1.500
	1.700

	E1
	1.100
	1.300

	e
	0.500 BSC

	L
	0.100
	0.300

	L1
	0.200
	0.400





Note 5: Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.3mm.
Carrier Dimensions
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Life Support Policy
Fitipower’s products are not authorized for use as critical components in life support devices or other medical systems.
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Efficiency (%)


VIN=5V	9.9380000000000007E-3	2.0438000000000001E-2	2.9437000000000088E-2	3.9938000000000001E-2	5.0438000000000004E-2	5.9625000000000004E-2	7.0125000000000007E-2	8.0625000000000432E-2	8.9625000000000551E-2	0.10012500000000027	0.11062500000000022	0.119438	0.13012499999999988	0.140625	0.14962500000000001	0.16012499999999988	0.170625	0.17962500000000001	0.19012499999999988	0.200625	0.20943700000000062	0.21993800000000077	0.23043700000000047	0.23943700000000062	0.24993800000000077	0.260625	0.26943700000000004	0.28012500000000001	0.29043800000000008	0.29925000000000002	0.39975000000000038	0.5990629999999969	0.80006299999999797	0.99956299999999609	1.1988749999999999	1.3996869999999999	1.599375	1.7985	1.9995000000000001	2.1986249999999998	2.3983119999999998	2.5991249999999999	2.7984369999999998	2.9975619999999998	43.660326000000012	61.619889999999998	69.989681000000004	76.081745999999981	80.093866000000006	82.902447999999978	85.086500999999998	86.83909199999998	88.060969000000227	89.245444000000006	90.242396999999983	90.810754000000003	91.581648999999999	92.183889999999948	92.630371999999596	93.108321999999959	93.560935000000001	93.875353999999959	94.185834999999727	94.437028999999995	94.546371999999948	94.559985999999981	94.52157099999998	94.476473999999982	94.51084299999998	94.602721999999858	94.603299000000007	94.700783000000001	94.650459999999981	94.639725999999982	94.776195000000001	94.500462999999982	93.929175999999998	93.212089000000006	92.385315999999989	91.529143000000005	90.697603000000242	89.816370999999918	88.851067999999998	87.802494999999979	86.686720999999949	85.304316999999998	83.691880999999981	81.608259000000004	VIN=12V	9.9380000000000007E-3	2.0438000000000001E-2	2.9250000000000002E-2	4.0124999999999987E-2	5.0624999999999996E-2	5.9625000000000004E-2	7.0125000000000007E-2	8.0625000000000432E-2	8.9625000000000551E-2	0.10012500000000027	0.11062500000000022	0.119438	0.13012499999999988	0.140625	0.14962500000000001	0.15993800000000086	0.170625	0.17962500000000001	0.19012499999999988	0.2004370000000005	0.20943700000000062	0.21975000000000044	0.23043700000000047	0.23943700000000062	0.24993800000000077	0.260625	0.26943700000000004	0.28012500000000001	0.29043800000000008	0.29943800000000032	0.39975000000000038	0.5990629999999969	0.80025000000000002	0.99956299999999609	1.1988749999999999	1.399875	1.599375	1.7985	1.9995000000000001	2.1986249999999998	2.3983119999999998	2.5991249999999999	2.7986249999999999	2.9977499999999977	14.675108	26.150161000000065	33.531607000000001	41.050865999999999	46.808010000000003	50.916727000000002	54.885643999999999	58.316154000000004	60.878083000000004	63.346549000000003	65.649044000000004	67.328583999999978	69.199121000000005	70.797479999999993	72.107016000000002	73.288240000000002	74.651537999999988	75.545052999999982	76.66563499999998	77.442848999999981	78.213125000000289	78.982866999999999	79.810479999999998	80.367251999999993	81.012974999999983	81.663264000000026	82.079469000000003	82.696275999999983	83.143471999999988	83.563928000000004	87.03478699999998	89.381713000000005	89.991051000000027	90.047584000000228	89.832459	89.509455000000003	89.069349000000003	88.551688999999982	87.937093000000289	87.303920000000005	86.604717999999949	85.806134999999998	84.924734000000001	83.885917999999918	VIN=18V	9.9380000000000007E-3	2.0438000000000001E-2	2.9437000000000088E-2	3.9938000000000001E-2	5.0624999999999996E-2	5.9625000000000004E-2	7.0125000000000007E-2	8.0625000000000432E-2	8.9438000000000004E-2	0.10012500000000027	0.11043699999999998	0.119438	0.13012499999999988	0.140625	0.14962500000000001	0.16012499999999988	0.170625	0.17943700000000062	0.19012499999999988	0.20025000000000001	0.20925000000000021	0.21993800000000077	0.23043700000000047	0.23943700000000062	0.24975000000000044	0.26043700000000003	0.26943700000000004	0.28012500000000001	0.29062500000000002	0.29943800000000032	0.39975000000000038	0.59887500000000005	0.80006299999999797	0.99956299999999609	1.1986870000000045	1.3996869999999999	1.599375	1.7986869999999999	1.9995000000000001	2.1988119999999998	2.3981249999999998	2.5991249999999999	2.7984369999999998	2.9977499999999977	8.9874580000000002	16.893436999999931	22.654133000000005	28.452802999999989	33.543078000000001	37.284600000000005	41.172839000000003	44.375955000000012	46.874851999999997	49.767814000000001	52.159947000000003	54.138028000000013	56.277340000000002	58.210830000000001	59.704191000000002	61.318463000000001	62.752520000000011	63.850131000000005	65.329655000000002	66.306367999999978	67.279291000000001	68.366387999999958	69.402657000000005	70.213598000000005	70.981136000000006	71.900716000000003	72.531767000000002	73.326896999999988	74.033615999999995	74.530331999999959	79.507704000000004	84.921193000000287	85.327208999999982	85.647403999999995	85.497997000000026	85.182758999999606	84.720131999999978	84.164475999999979	83.528410999999949	82.762454000000005	81.909135000000006	80.950885999999983	79.890296000000006	79.183267999999998	Load Current (A)

Efficiency (%)


VIN=12V	9.9380000000000007E-3	2.0438000000000001E-2	2.9437000000000088E-2	3.9938000000000001E-2	5.0812000000000197E-2	5.9625000000000004E-2	7.0125000000000007E-2	8.0625000000000432E-2	8.9625000000000551E-2	0.10012500000000027	0.11043699999999998	0.11962500000000033	0.13012499999999988	0.140625	0.14962500000000001	0.16012499999999988	0.170625	0.17962500000000001	0.19012499999999988	0.200625	0.20943700000000062	0.21993800000000077	0.230625	0.23943700000000062	0.2501250000000001	0.260625	0.269625	0.28012500000000001	0.29043800000000008	0.29943800000000032	0.39975000000000038	0.59924999999999951	0.80043799999999798	0.99975000000000003	1.1990620000000001	1.4000619999999961	1.599375	1.7985	1.9996880000000001	2.1989999999999998	2.3983119999999998	2.5991249999999999	2.7984369999999998	2.9977499999999977	16.085410999999915	28.274521999999987	36.205988000000012	43.501793000000006	49.596468000000002	53.525679000000011	57.556446999999999	60.916966999999993	63.401306000000005	65.895428999999979	67.947964000000397	69.766869000000227	71.492565000000027	73.033841999999979	74.247721000000027	75.493106999999995	76.645766999999978	77.537692000000007	78.503823999999994	79.420577999999978	80.052155999999982	80.772999999999982	81.566462999999999	82.024575999999982	82.709648000000001	83.255594000000002	83.772327999999959	84.271433999999999	84.632604000000001	85.040755000000004	88.093191000000004	91.599670000000003	92.189429999999987	92.429424999999995	92.384207000000004	92.184434999999979	91.863755999999981	91.476057999999981	90.997045999999997	90.495531	89.875807999999608	89.194101000000003	88.387608999999998	87.342786999999959	VIN=18V	9.9380000000000007E-3	2.0438000000000001E-2	2.9437000000000088E-2	3.9938000000000001E-2	5.0624999999999996E-2	5.9625000000000004E-2	7.0125000000000007E-2	8.0625000000000432E-2	8.9625000000000551E-2	0.100312	0.11062500000000022	0.119438	0.13012499999999988	0.140625	0.14962500000000001	0.16012499999999988	0.170625	0.17962500000000001	0.19012499999999988	0.2004370000000005	0.20943700000000062	0.22012499999999988	0.230625	0.23943700000000062	0.2501250000000001	0.26043700000000003	0.26943700000000004	0.27993800000000002	0.29062500000000002	0.29925000000000002	0.39993800000000113	0.5990629999999969	0.80025000000000002	0.99956299999999609	1.1988749999999999	1.4000619999999961	1.599375	1.7986869999999999	1.9996880000000001	2.1988119999999998	2.3983119999999998	2.5991249999999999	9.4835000000000047	17.699428999999999	23.698315999999988	29.583743999999886	34.761089000000005	38.549374	42.449276000000005	45.862402000000003	48.484600999999998	51.334803000000001	53.708789000000003	55.598404000000002	57.654459999999993	59.555768	61.000458000000002	62.606736000000012	63.980530000000002	65.205320999999998	66.439170000000004	67.551417999999998	68.463695000000257	69.551056000000003	70.52449799999998	71.251495000000006	72.128961999999959	72.867934000000005	73.529255000000006	74.254068000000004	74.975880999999958	75.396816000000001	80.204346999999999	85.470589000000004	88.252020000000002	88.533046999999982	88.667914999999994	88.585003999999998	88.32822299999998	87.905305999999982	87.387196000000003	86.750820000000004	86.022299999999987	85.18481199999998	Load Current (A)

Efficiency (%)


0	0.1	0.2	0.30000000000000027	0.4	0.5	0.60000000000000053	0.70000000000000051	0.8	0.9	1	1.2	1.4	1.6	1.8	2	2.2000000000000002	2.4	2.5	1.1950000000000001	1.2	1.204999999999999	1.212	1.230999999999999	1.284	1.2949999999999988	1.2989999999999988	1.3009999999999988	1.3029999999999988	1.3109999999999988	1.3160000000000001	1.321	1.3240000000000001	1.335	1.341	1.35	1.357	1.3620000000000001	Load Current (A)

Switch Frequency (kHz)

-40	-30	-20	-10	0	10	20	30	40	50	60	70	80	90	100	110	120	125	213.20999999999998	215.04	216.82000000000048	218.67	220.67	222.44	224.23999999999998	225.96	227.68	229.70999999999998	231.72	233.67	235.81	238.23999999999998	240.73	243.4	246.23999999999998	249.53	Ambient Temperature (℃)

Quiescent Current (μA)

-40	-30	-20	-10	0	10	20	30	40	50	60	70	80	90	100	110	120	125	0.76520000000000177	0.76570000000000238	0.76630000000000065	0.76690000000000225	0.76720000000000177	0.76759999999999995	0.76770000000000238	0.76830000000000065	0.76859999999999995	0.76870000000000238	0.76880000000000226	0.76890000000000225	0.769100000000002	0.769100000000002	0.769100000000002	0.76900000000000202	0.76880000000000226	0.76880000000000226	Ambient Temperature (℃)

Feedback  Voltage (V)

10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	0.75000000000000555	0.7822243923581077	0.81240384046360004	0.84075858604001263	0.86746757864487956	0.89267855356785664	0.91651513899116255	0.93908199854964769	0.96046863561492735	0.98075226229665158	1	1.0182705927208151	1.0356157588603978	1.0520812706250406	1.0677078252031311	1.0825317547305482	1.0965856099730771	1.1098986440211558	1.1224972160321818	1.1344051304538565	1.1456439237389706	1.1562331079847181	1.16619037896906	1.1755317945508748	1.1842719282327181	1.192424001771182	1.2	1.2070107704573312	1.2134661099511597	1.21937483982572	1.2247448713915889	1.2295832627357939	1.2338962679252909	1.2376893794486559	1.2409673645990857	1.2437342963832589	1.2459935794377115	1.2477479713467921	1.2489995996796677	1.2497499749949978	1.25	1.2497499749949978	1.2489995996796677	1.2477479713467921	1.2459935794377113	1.2437342963832589	1.2409673645990855	1.2376893794486559	1.2338962679252909	1.2295832627357937	1.2247448713915889	1.21937483982572	1.2134661099511597	1.2070107704573312	1.2	1.192424001771182	1.1842719282327181	1.1755317945508748	1.16619037896906	1.1562331079847181	1.1456439237389708	1.1344051304538567	1.1224972160321818	1.1098986440211558	1.0965856099730771	1.0825317547305482	1.0677078252031311	1.0520812706250406	1.0356157588603978	1.0182705927208151	0.99999999999999989	0.98075226229665136	0.96046863561492735	0.93908199854964769	0.91651513899116266	0.89267855356785664	0.86746757864487956	0.84075858604001263	0.81240384046360004	0.78222439235810748	0.75000000000000544	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	0.45000000000000007	0.46933463541486453	0.48744230427815782	0.50445515162400711	0.52048054718691616	0.53560713214071465	0.54990908339470679	0.56344919912978864	0.57628118136895556	0.58845135737799059	0.60000000000000064	0.61096235563248902	0.62136945531623944	0.63124876237503125	0.64062469512189057	0.64951905283833478	0.65795136598383963	0.66593918641269945	0.67349832961931477	0.68064307827230563	0.68738635424337602	0.69373986479083061	0.69971422738143663	0.70531907673052485	0.71056315693962058	0.7154544010627093	0.72000000000000064	0.72420646227440399	0.72807966597069584	0.73162490389543722	0.73484692283495345	0.7377499576414922	0.74033776075518398	0.74261362766920325	0.74458041875945169	0.746240577829965	0.7475961476626265	0.74864878280807534	0.74939975980780771	0.74984998499699962	0.75000000000000544	0.74984998499699962	0.74939975980780771	0.74864878280807534	0.7475961476626265	0.746240577829965	0.74458041875945169	0.74261362766920325	0.74033776075518398	0.7377499576414922	0.73484692283495345	0.73162490389543722	0.72807966597069584	0.72420646227440399	0.72000000000000064	0.7154544010627093	0.71056315693962058	0.70531907673052485	0.69971422738143663	0.69373986479083072	0.68738635424337602	0.68064307827230575	0.67349832961931477	0.66593918641269945	0.65795136598383963	0.64951905283833478	0.64062469512189057	0.63124876237503125	0.62136945531623933	0.61096235563248902	0.60000000000000064	0.58845135737799059	0.57628118136895556	0.56344919912978864	0.5499090833947069	0.53560713214071465	0.52048054718691616	0.50445515162400711	0.48744230427815782	0.46933463541486442	0.45	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	0.60000000000000064	0.62577951388649256	0.64992307237089286	0.6726068688320096	0.69397406291590003	0.71414284285428564	0.73321211119292751	0.751265598839718	0.7683749084919419	0.78460180983732131	0.8	0.81461647417665206	0.82849260708831962	0.84166501650004377	0.85416626016250496	0.86602540378444526	0.87726848797845269	0.88791891521692456	0.89799777282574589	0.90752410436307462	0.91651513899116255	0.92498648638777414	0.93295230317524758	0.94042543564070624	0.94741754258616051	0.95393920141694566	0.96000000000000063	0.96560861636588025	0.97077288796092776	0.97549987186058384	0.97979589711328663	0.9836666101886351	0.98711701434024457	0.99015150355892512	0.99277389167926855	0.99498743710661997	0.99679486355017888	0.99819837707742243	0.99919967974374369	0.99979997999599901	1	0.99979997999599901	0.99919967974374369	0.99819837707742243	0.99679486355017866	0.99498743710661997	0.99277389167926844	0.99015150355892512	0.98711701434024457	0.98366661018863499	0.97979589711328663	0.97549987186058384	0.97077288796092776	0.96560861636588025	0.96000000000000063	0.95393920141694566	0.94741754258616051	0.94042543564070624	0.93295230317524758	0.92498648638777425	0.91651513899116266	0.90752410436307462	0.89799777282574589	0.88791891521692456	0.87726848797845269	0.86602540378444526	0.85416626016250496	0.84166501650004355	0.82849260708831962	0.81461647417665206	0.79999999999999993	0.78460180983732108	0.7683749084919419	0.751265598839718	0.73321211119292773	0.71414284285428564	0.69397406291590003	0.6726068688320096	0.64992307237089286	0.62577951388649256	0.60000000000000064	D (%)
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