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Part Number NSC Package Drawing Supplied As
LM3495MTC MTC16 92 Units Per Rail
LM3495MTCX MTC16 2.5k Units Per Reel
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Symbol Parameter Conditions Min Typ Max Units
(Note 4)
SYSTEM PARAMETERS
. -20°C to 85°C 0594 | 06 0.606
Ves FB Pin Voltage \
-40°C to 125°C 0.591 0.6 0.609
AV Line Regulation 2.9V < VIN < 18V, COMP/SD = 1.5V 0.1 %
FB'"FB  |Load Regulation 1.1V < COMP/SD <1.8V 0.1 %
VIN Rising 2.55 2.6 2.7
Von UVLO Thresholds - \Y
VIN Falling 2.26 2.3 2.45
COMP/SD > 0.3V
i 1. A
‘ Operating VIN Current Not switching 8 m
Q —
. COMP/SD < 0.3V
Quiescent Current Shutdown, VIN = 18V 33 pA
hum ILIM Pin Source Current 18 20 22 pA
Maximum Current Limit Sense
ViLim-max Voltage 200 mV
lsp COMP/SD Pin Pull-up current COMP/SD = 0V 2 26 pA
Viuiceup COMP/SD Pin Hiccup Threshold 2 v
toeLay Hiccup Delay 16 Cycles
tcooL Cool Down Time Until Restart 4096 Cycles
tss Internal Soft start Time 400 Cycles
Vovp Over Voltage Protection Threshold | As a % of nominal output voltage 116 125 132 %
Wi FPWM Pin Pull-up Current FPWM = 0V 4.5 pA
VepwM-LO FPWM Operation Threshold FPWM Voltage Falling 0.9 Vv
. . SNS = 1.5V
Rgns SNS Pin Input Resistance COMP/SD > 0.3V 30 kQ
. SNS = 1.5V
Rpis SNS Pin Discharge FET Rpgoy COMP/SD = oV 350 440 530 Q
GATE DRIVE
IsoosT BOOST Pin Leakage Current BOOST - SW = 5.5V 25 nA
Ros: ng.h-Slde FET Driver Pull-up ON BOOST - SW = 4.5V 45 o
resistance
— - -
Ross ng'h Side FET Driver Pull-down ON BOOST - SW = 4.5V 0.9 o
resistance
Ross Lovy-Slde FET Driver Pull-up ON VLINS = 5.5V 14 Q
resistance
Ross Lovy-S|de FET Driver Pull-down ON VLINS = 5.5V 07 o
resistance
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Symbol Parameter Conditions Min Typ Max Units
(Note 4)
OSCILLATOR
Rapy = 150 kQ 200
faw PWM Frequency Rapy = 54.9 kQ 450 500 550 kHz
Rapy = 17.8 kQ 1500
VsynG-HI Threshold for SYNC on FREQ Pin SYNC Voltage Rising 1.2 "
Vsyne-Lo Threshold for SYNC on FREQ Pin SYNC Voltage Falling 0.3 \%
ton-skiP On Time During Skip Mode 22312158(\)/ KHz 125 ns
ton-max Adaptive Maximum On-time Limit 1\‘23\’::153(\)/ KHz 750 ns
torE-MIN Minimum Off-time 300 ns
ERROR AMP
am Transconductance 750 pmho
BW 348 Open Loop Bandwidth COMP/SD Floating 5 MHz
Ies FB Pin Bias Current Veg = 0.6V 1 nA
lsource COMP/SD Pin Source Current Veg = 0.5V, COMP/SD = 1.5V 40 HA
Isink COMP/SD Pin Sink Current Vgg = 0.7V, COMP/SD = 1.5V 40 pA
Veomp-Hi COMP/SD Pin Voltage High Clamp  |Vgg = 0.5V 2 v
Veompo  |COMP/SD Pin Voltage Low Clamp | Vgg = 0.7V 0.9 v
TRACKING
Vieno Track End Threshold 0.6 \
V1Rack-0s Track to FB Offset TRACK = 0.55V 15 mV
INTERNAL VOLTAGE REGULATOR
Voine Voltage at VLINS Pin (Note 3) V\y = 12V, VLIN5 Current = 25 mA 4.72 %
V|y = 3.3V, VLIN5 Current = 25 mA 3.0 \Y
LOGIC INPUTS AND OUTPUTS
VspuHi COMP/SD Pin Logic High Trip Point |COMP/SD Pin Voltage Rising 0.3 0.4 \
Vsp.Lo COMP/SD Pin Logic Low Trip Point |COMP/SD Pin Voltage Falling 0.2 0.26 \Y
THERMAL CHARACTERISTICS
0,0 Junc.:tion-to-Ambient Thermal 155 °C/W
Resistance
Tsp Thermal Shutdown Threshold 150 °C
Tsp-Hys Thermal Shutdown Hysteresis 15 °C
Note1: 000O00000000OC0O0O0OOCOOOOOOOOOOOOOOOOOO0O0O0O00O0O0O0OOO0O0O0O0O0OO00O0O0000O0G0O00000
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Efficiency in FPWM Mode

Vo =1.0V,lg =0.5A to 7A
BOM in Table 1
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Efficiency in SKIP Mode
Vg =2.2V, lp =10 mA to 500 mA

BOM in Table 2
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Soft-Start in SKIP Mode
V|N = 12V, VO = 1.0V, Io = OA
BOM in Table 1

Vo

SwW

COMP

In

400 us/Div

Soft-Start in FPWM Mode
Vin =12V, Vg = 1.0V, Ig = 5A
BOM in Table 1

Vo

Sw

COMP

In

400 us/Div

Soft-Start with Output Pre-bias
ViN=12V, Vo =1.0V, Ig = 0A
BOM in Table 1

10V/Div .
v
]

COMP

400 us/Div
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Soft-Start in FPWM Mode
V|N = 33V, VO = 2.2\,, Io = OA
BOM in Table 2
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Soft-Start in FPWM Mode
Vin=3.3V, Vg =22V, 1o =5A
BOM in Table 2

[
5V/Div
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Soft-Start with Output Pre-bias
ViN=3.3V,Vg=2.2V,lg=0A
BOM in Table 2

|
5V/Div|

Vo
SW

COMP

In
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Shutdown
V|N = 12V, VO = 1.0V, Io = OA
BOM in Table 1

COMP

In

0.5A/Div
L

40 ms/Div

FA to SYNC Transition
Clock Starts on Logic Low
BOM in Table 1

50 mV/Div

5V/Div
1

20 ps/Div

SYNC to FA Transition
Clock Ends on Logic Low
BOM in Table 1

20 mV/Div

i

10V/Div
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Shutdown
V|N = 12V, Vo = 10V, Io = 5A
BOM in Table 1

K
1V/Div
|

Vo 5V/Div

40 ms/Div

FA to SYNC Transition
Clock Starts on Logic High
BOM in Table 1

50 mV/Di

Vo
SW
CLOCK .
5V/Div
l
20 ps/Div
SYNC to FA Transition
Clock Ends on Logic High
BOM in Table 1
50 mV/Div
Vo WWW
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LA A
L

(1 ]

10 ps/Div
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Tracking With Equal Soft Start Time
VlN =12V, VO =1.0V, No Load
BOM in Table 1

Vo_Lm3495

0.5V/Div

Vo _masTER

2 ms/Div

Tracking With Equal Slew Rate
V| = 12V, Vg = 1.0V, No Load
BOM in Table 1
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]
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SKIP to FPWM Transition
ViN=12V, Vo =1.0V, Ig = 5A
BOM in Table 1
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vo—_

Sw
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Tracking With Equal Soft Start Time
VlN =5V, Vo = 2.2V, No Load

BOM in Table 2
1V/Div
Vo_Lm3495
1V/Div.
Vo_masTER
2 ms/Div

Tracking With Equal Slew Rate
Vin =5V, Vg = 2.2V, No Load

BOM in Table 2
1V/Div
Vo _Lm3495
1V/Div
VO_MASTER
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fsw vs Rrra
ViN =12V, Vg = 1.0V, No Load
BOM in Table 1
150
135
120
105 \\
g 90 \
g 75 \
45
.
30 ~—_
15 =

0
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SWITCHING FREQUENCY (MHz)
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LM3495

Table 1: Bill of Materials for 6.0V to 18.0V Input, 1.0V Output, 7A, 500 kHz

ID Part Number Type Size Parameters Qty | Vendor
U1 LM3495 Synchronous Controller TSSOP-16 1 NSC
Q1 Si4894DY N-MOSFET SO-8 30V, 15mQ, 11.5nC 1 Vishay
Q2 Si4442DY N-MOSFET SO-8 30V, 4.1mQ, 36nC 1 Vishay
D1 MBR0530 Schottky Diode SMA 30V, 0.5A 1 Vishay
L1 RLF12545T-2R7N8R7 Inductor 12;‘5;:“258 X 2.7uH 8.7A 4.5mQ 1 TDK
Cini:Cina C3225X5R1E106M Capacitor 1210 22yF, 25V 2 TDK
Co1 6TPD470M Capacitor 7.3x4.3 x3.8 470pF 6.3V 10mQ 1 Sanyo
Ce C2012X7R1E105M Capacitor 0805 1uF, 25V 1 TDK
Cop C2012X7R1C225M Capacitor 0805 2.2uF 16V 1 TDK
Cg, Cinx VJ0805Y104KXXAT Capacitor 0805 100nF 10% 2 Vishay
Cey VJO805Y822KXXAT Capacitor 0805 8.2nF 10% 1 Vishay
Cca VJOB05A1012KXXAT Capacitor 0805 100pF 10% 1 Vishay
Req CRCW08055761F "Resistor 0805 5.76kQ 1% 1 Vishay
Regy CRCWO080510502F Resistor 0805 15kQ 1% 1 Vishay
Rego CRCWO08051002F Resistor 0805 10kQ 1% 1 Vishay
Rera CRCWO08055492F Resistor 0805 54.9kQ 1% 1 Vishay
Rim CRCWO08052671F Resistor 0805 2.67kQ 1% 1 Vishay
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Table 2: Bill of Materials for 3.0V to 6.0V Input, 2.2V Output, 7A, 500 kHz

ID Part Number Type Size Parameters Qty | Vendor
U1 LM3495 Synchronous Controller TSSOP-16 1 NSC
Q1 Si4866DY N-MOSFET SO-8 12V, 6.5mQ, 21nC 1 Vishay
Q2 Si4838DY N-MOSFET SO-8 12V, 3.1mQ, 40nC 1 Vishay
D1 MBRO0530 Schottky Diode SMA 30V, 0.5A 1 Vishay
L1 MSS1260-102NX Inductor 12.3x12.3 x6mm 1uH 8A 10mQ 1 Coilcraft
Cints Cingz C3225X5R1A226M Capacitor 1210 22pF, 10V 2 TDK
Cos 6TPD470M Capacitor 7.3x4.3 x3.8 470uF 6.3V 10mQ 2 Sanyo
Ce C2012X7R1E105M Capacitor 0805 1uF, 25V 1 TDK
Coo C2012X7R1C225M Capacitor 0805 2.2uF 16V 1 TDK
Cg: Cinx VJ0805Y104KXXAT Capacitor 0805 100nF 10% 2 Vishay
Ceq VJ0805Y472KXXAT Capacitor 0805 4.7nF 10% 1 Vishay
Rcq CRCW08051742F Resistor 0805 17.4kQ 1% 1 Vishay
Regy CRCW08053741F Resistor 0805 3.74kQ 1% 1 Vishay
Rego CRCW08051002F Resistor 0805 10kQ 1% 2 Vishay
Rera CRCWO08055492F Resistor 0805 54.9kQ 1% 1 Vishay
Rim CRCW08052051F Resistor 0805 2.05kQ 1% 1 Vishay
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LM3495

Table 3: Bill of Materials for Typical Application Circuit
ID Part Number Type Size Parameters Qty | Vendor
U1 LM3495 Synchronous Controller TSSOP-16 1 NSC
Q1 HAT2198R N-MOSFET SO-8 30V, 9.6mQ, 11nC 1 Renesas
Q2 HAT2165H N-MOSFET LFPAK 30V, 3.4mQ, 33nC 1 Renesas
D1 MBR0530 Schottky Diode SMA 30V, 0.5A 1 Vishay
L1 RLF12560T-1RON140 Inductor 12.5x12.8 x 6mm 1uH 14A 3mQ 1 TDK
Cn C3225X5R1E226M Capacitor 1210 22uF, 25V 1 TDK
Co1: Co2 C3225X5R0J107M Capacitor 1210 100pF 6.3V 1.5mQ 2 TDK
Ce C2012X7R1E105M Capacitor 0805 1uF, 25V 1 TDK
Cop C2012X7R1C225M Capacitor 0805 2.2uF 16V 1 TDK
Cg: Cinx VJ0805Y104KXXAT Capacitor 0805 100nF 10% 2 Vishay
Cey VJ0805Y103KXXAT Capacitor 0805 10nF 10% 1 Vishay
Rey CRCWO08051501F Resistor 0805 1.5kQ 1% 1 Vishay
';”:B‘z‘ CRCWO08051002F " Resistor 0805 10kQ 1% 2 | Vishay
Rera CRCW08055492F Resistor 0805 54.9kQ 1% 1 Vishay
Rim CRCWO08053321F Resistor 0805 3.32kQ 1% 1 Vishay
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