
TPS92692-Q1 BOOST LED DRIVER COMPONENT
4.96

Sym. Parameter Min Typ Max

Input Specifications

VIN Nominal input voltage range 10 14 15

Output Specifications

VF,LED LED forward voltage 2.8 3.2 3.6

rLED Dynamic resistance 0.3

NS Number of LEDs in series 7 7 7

VO Output voltage range 19.6 22.4 25.2

PO(MAX) Maximum output power 58

ILED(CALC) LED current range - - 2959.2

RR LED current ripple ratio 3

rD LED string resistance 2.1 2.1 2.1

Dimming Specifications

Program LED current using analog dimming YES

Analog dimming range 1000

ILED LED current set point / range 1000 - 2959.2

Enable series FET dimming YES

fPWM PWM dimming frequency 200

Converter Specifications

ΔVIN(PP) Input voltage ripple 20

VO(OV) Overvoltage protection threshold 37

VOV(HYS) Overvoltage protection hysteresis 3

PO,BDRY CCM-DCM boundary condition 20

tSS Soft-start period 8



fSW Switching frequency 390

BOOST Design Calculations

D Duty cycle 0.235 0.375 0.603

SETTING SWITCHING FREQUENCY

RT Rcommended timing resistor 20.0

INDUCTOR SELECTION

L Calculated inductor value 3.87 4.71 5.84

L Enter standard inductor value 5.2

IL(PK) Peak inductor current 3.91 4.20 5.86

RL DC winding resistance 70.5

PL(COND) Total conduction power loss 2.42

OUTPUT CAPACITOR SELECTION

COUT(CALC) Calculated output capacitor value 24.55

COUT Enter selected output capacitor value 30

INPUT CAPACITOR SELECTION

CIN(CALC) Calculated input capacitor value 47.66

CIN Enter selected input capacitor value 50

MAIN N-CHANNEL MOSFET SELECTION

VQ1DS(MAX) Main N-channel MOSFET breakdown voltage 40

IQ1(RMS) Main N-channel MOSFET RMS current 7.13

RDS(ON) MOSFET on-resistance 15.0

PQ(COND) MOSFET conduction power loss 0.76

Qg MOSFET gate charge (Qgd+Qgs/2)) 6.50

COSS MOSFET output capacitance 115.0

PSW,CAP MOSFET switching loss (Capacitive losses) 0.036

PSW MOSFET switching loss 0.78

PSW(TOT) Estimated switching power loss 0.81

RECTIFYIND DIODE SELECTION

VD(BR) Rectifying diode forward voltage drop 40

ID Rectifying diode average current 2.96

VDF Diode forward voltage drop 450

PD Diode power loss 1.33

PROGRAMMING LED CURRENT

VIADJ Analog adjust voltage setting 0.760345 - 2.25

RADJ2 IADJ resistor divider setting 68.1



RADJ1 IADJ resistor divider setting 12.1  56.2

RCS Recommended current sense resistor 0.054

SETTING SWITCH CURRENT LIMIT & SLOPE COMPENSATION

RIS Switch current sense resistor 0.040

RIS Switch current sense resistor 0.040

PRIS Switch current sense resistor power loss 1.4

SLOPE COMPENSATION

RSL Switch current sense resistor 34.80

COMPENSATION PARAMETERS

G0 DC gain 21.7

wZ Pole frequency 20.3

wP Zero frequency 568.6

Compensation network PI (TYPE 2)

CCOMP Compensation capacitor 0.012

RCOMP Compensation resistor 4020

CHF High frequency bypass capacitor 120

SETTING STARTUP DURATION

CSS Soft-start capacitor 0.082

SETTING OVERVOLTAGE PROTECTION 

ROV2 Over-voltage protection resistor divider setting 150

ROV1 Over-voltage protection resistor divider setting 5.11

VO(UV) Under voltage detection threshold 2.480 3.035 3.494

SPREAD SPECTRUM FREQUENCY MODULATION

fMOD Modulation Frequency 600

CDM Dither modulation capacitor 0.027

PWM DIMMING 

Analog-to-PWM

RRAMP Internal PWM comparator threshold -

CRAMP RAMP frequency capacitor 0.012



DPWM Analog PWM dimming setting 8

RDIM2 DIM resistor divider setting 33

RDIM1 DIM resistor divider setting 10

SERIES FET PWM DIMMING CONSIDERATIONS

Q2 Dimming MOSFET selection P-CHANNEL

VDSQ2 Diimming MOSFET breakdown voltage -40

IDQ2 Dimming MOSFET current capability 2959.18

BYPASS CAPACITOR CONSIDERATIONS

CVCC Recommended VCC bypass capacitor 2.2

CIMON Recommended IMON bypass capacitor 10

COV Recommended OVP bypass capacitor 1000



















COMPONENT CALCULATOR

Units NOTE

V Enter nominal battery or power supply output voltage range

V Enter typical forward voltage range specified by LED manufacturer

Ω Enter ypical LED dynamic resistance based on device I-V characteristics.

‒To support multiple LED string configurations, enter min, typ and max quantity
‒For fixed string of LEDs, enter the same quantity in all columns (e.g. 10 10 10) 

V Boost output voltage range (LED+ to GND)

W Enter maximum power required to achieve specified lumen output in application

mA Calculated LED current based on maximum power and LED voltage range

% Enter LED current ripple specifications as percentage of maximum value

Ω LED string dynamic resistance

Select YES to program LED current 
Select NO for fixed LED string current

mA Set minimum LED string current or enter the minimum value calculated in 'Line 14'

mA LED current set point / range calculated based on user inputs

Hz Enter PWM dimming frequency

mV The parameter is used to determine input capacitance

V OVP threshold should be greater than maximum output voltage and less than 65V

V Recommended hysteresis is 10% of the overvoltage protection threshold

W
Enter minimum power level at which CCM operation is desired (typically set between
the maximum power listed in 'Line 13'). 

ms



kHz Frequency should be set between 80 kHz and 1 MHz

Calculated CCM operatioin duty cycle range (Max duty cycle < 0.9)

kΩ

μH Calculated inductor value

μH Enter preferred inductor value (greater than or equal to typical calculated value)

A Inductor saturation current should be greater than peak current

mΩ Enter DC winding resistance of the inductor based on the device datasheet

W Total conduction power loss through coupled inductor

μF Calculated output capacitor value 

μF Enter preferred output capacitor value (must be greater than calculated value)

μF Calculated input capacitor value

μF Enter preferred input capacitor value (must be greater than calculated value)

V

A

mΩ Enter MOSFET Rds on-resistance based on the device datasheet

W

nC Enter MOSEFT total gate charge based on the device datasheet

pF Enter MOSFET output capacitance based on the device datasheet

W

W

W

V

A

mV Enter diode forward voltage drop based on the device datasheet

W

V

kΩ Minimum of 49.9kΩ is recommended, when connecting the pin to VREF node



kΩ

Ω

Ω

Ω Enter preferred inductor value (less than or equal to the calculated value)

W

kΩ

dB Simplified low frequency model:
1. Neglecting the affect of slope compensation
2. Ignoring higher order dynamics

krad/s

rad/s

® Integral (type 1) network recommended for multiple LED string configuration
® Proportional integral (type 2) network recommeded for fixed LED string output

μF

Ω

pF

μF

kΩ

kΩ

V Undervoltage fault detection threshold based on ROV1 and ROV2

Hz
Enter the modulationf frequency. Modulation frequency between 500Hz and 1KHz is
for reducing noise signature in average scan. Modulation frequency between 9kHz and
recommended for reducing noise signature in quasi-peak EMI scan. 

μF
Connect capacitor across DM pin to GND to enable SSFM. Connect directly to GND
SSFM.

Select Analog-to-PWM to enable dimming based on internal PWM generator. Select
control dimming based on externally generated PWM signal. 

kΩ

μF



% Set PWM duty cycle. Valid for Analog-to-PWM function only

kΩ Minimum of 10 kΩ is recommended, when connecting the pin to VREF node

kΩ

V

mA

μF

pF

pF



















Boost LED Driver

YES NO

YES NO

between 1/2 to 1/4  of 



20.04926

1.63255 1.48712

5.8

2.959184

#REF!

38.85

38.85



12.32946 56.5406 12.1 56.2

#VALUE! 0.05413

0.042669

35.672

12.23165 21.7497 #VALUE! #VALUE! #VALUE! #VALUE!

20276.56 #VALUE! #VALUE!

568634 #VALUE! #VALUE!

I (TYPE 1) PI (TYPE 2)

0.023359 0.01019 0.027 0.012 #VALUE! #VALUE! N/A

4109.84 4020 N/A

101.884 120 N/A

0.096807

150

5.15

is recommended 
and 12kHz is 

GND to disable 

2.78E-08 0.02778

Select Direct PWM to 
Direct PWMAnalog-to-PWM

1.25E-08 0.0125



1.16

9.96875

40



















VDS VBR EA96 Sense Cap uF Cap pF EA96 
20 20 1 0.0022 0.001 1 10
30 30 1.02 0.0027 0.0012 1.2 10.2

40 40 1.05 0.003 0.0015 1.5 10.5

60 60 1.07 0.0033 0.0018 1.8 10.7

100 100 1.1 0.004 0.0022 2.2 11

150 150 1.13 0.0043 0.0027 2.7 11.3

200 200 1.15 0.0047 0.0033 3.3 11.5

1.18 0.005 0.0039 3.9 11.8

1.2 0.0056 0.0047 4.7 12

1.21 0.006 0.0056 5.6 12.1

1.24 0.0065 0.0068 6.8 12.4

1.27 0.0068 0.0082 8.2 12.7

1.3 0.007 0.01 10 13

1.33 0.0075 0.012 12 13.3

1.37 0.01 0.015 15 13.7

1.4 0.012 0.018 18 14

1.43 0.015 0.022 22 14.3

1.47 0.018 0.027 27 14.7

1.5 0.022 0.033 33 15

1.54 0.027 0.039 39 15.4

1.58 0.03 0.047 47 15.8

1.6 0.033 0.056 56 16

1.62 0.04 0.068 68 16.2

1.65 0.043 0.082 82 16.5

1.69 0.047 0.1 100 16.9



1.74 0.05 0.12 120 17.4

1.78 0.056 0.15 150 17.8

1.8 0.06 0.18 180 18

1.82 0.065 0.22 220 18.2

1.87 0.068 0.27 270 18.7

1.91 0.07 0.33 330 19.1

1.96 0.075 0.39 390 19.6

2 0.08 0.47 470 20

2.05 0.09 0.56 560 20.5

2.1 0.1 0.68 680 21

2.15 0.11 0.82 820 21.5

2.2 0.12 1 1000 22

2.21 0.13 1.2 1200 22.1

2.26 0.15 1.5 1500 22.6

2.32 0.16 1.8 1800 23.2

2.37 0.18 2.2 2200 23.7

2.4 0.2 2.7 2700 24

2.43 0.22 3.3 3300 24.3

2.49 0.25 3.9 3900 24.9

2.55 0.27 4.7 4700 25.5

2.61 0.3 5.6 5600 26.1

2.67 0.33 6.8 6800 26.7

2.7 0.36 8.2 8200 27

2.8 0.4 10 10000 28

2.87 0.43 28.7

2.74 0.47 27.4

3 0.5 30

3.01 0.56 30.1

0.6 0

3.09 0.65 30.9

3.16 0.68 31.6

3.24 0.7 32.4

3.3 0.75 33

3.32 0.8 33.2

3.4 0.9 34



3.48 1 34.8

3.57  35.7

3.6 36

3.65 36.5

3.74 37.4

3.83 38.3

3.9 39

3.92 39.2

4.02 40.2

4.12 41.2

4.22 42.2

4.3 43

4.32 43.2

4.42 44.2

4.53 45.3

4.64 46.4

4.7 47

4.75 47.5

4.87 48.7

4.99 49.9

5.1 51

5.11 51.1

5.23 52.3

5.36 53.6

5.49 54.9

5.6 56

5.62 56.2

5.76 57.6



5.9 59

6.04 60.4

6.19 61.9

6.2 62

6.34 63.4

6.49 64.9

6.65 66.5

6.8 68

6.81 68.1

6.98 69.8

7.15 71.5
7.32 73.2

7.5 75
7.68 76.8
7.87 78.7
8.06 80.6

8.2 82
8.25 82.5
8.45 84.5
8.66 86.6
8.87 88.7
9.09 90.9

9.1 91
9.31 93.1
9.53 95.3
9.76 97.6

10 100
10.2 102
10.5 105
10.7 107

11 110
11.3 113
11.5 115
11.8 118

12 120
12.1 121
12.4 124
12.7 127

13 130
13.3 133
13.7 137

14 140
14.3 143
14.7 147

15 150
15.4 154



15.8 158
16 160

16.2 162
16.5 165
16.9 169
17.4 174
17.8 178

18 180
18.2 182
18.7 187
19.1 191
19.6 196

20 200
20.5 205

21 210
21.5 215

22 220
22.1 221
22.6 226
23.2 232
23.7 237

24 240
24.3 243
24.9 249
25.5 255
26.1 261
26.7 267

27 270
27.4 274

28 280
28.7 287
29.4 294

30 300
30.1 301
30.9 309
31.6 316
32.4 324

33 330
33.2 332

34 340
34.8 348
35.7 357

36 360
36.5 365
37.4 374
38.3 383

39 390
39.2 392
40.2 402
41.2 412



42.2 422
43 430

43.2 432
44.2 442
45.3 453
46.4 464

47 470
47.5 475
48.7 487
49.9 499

51 510
51.1 511
52.3 523
53.6 536
54.9 549

56 560
56.2 562
57.6 576

59 590
60.4 604
61.9 619

62 620
63.4 634
64.9 649
66.5 665

68 680
68.1 681
69.8 698
71.5 715
73.2 732

75 750
76.8 768
78.7 787
80.6 806

82 820
82.5 825
84.5 845
86.6 866
88.7 887
90.9 909

91 910
93.1 931
95.3 953
97.6 976
100 1000
102 1020
105 1050
107 1070
110 1100
113 1130



115 1150
118 1180
120 1200
121 1210
124 1240
127 1270
130 1300
133 1330
137 1370
140 1400
143 1430
147 1470
150 1500
154 1540
158 1580
160 1600
162 1620
165 1650
169 1690
174 1740
178 1780
180 1800
182 1820
187 1870
191 1910
196 1960
200 2000
205 2050
210 2100
215 2150
220 2200
221 2210
226 2260
232 2320
237 2370
240 2400
243 2430
249 2490
255 2550
261 2610
267 2670
270 2700
274 2740
280 2800
287 2870
294 2940
300 3000
301 3010
309 3090
316 3160



324 3240
330 3300
332 3320
340 3400
348 3480
357 3570
360 3600
365 3650
374 3740
383 3830
390 3900
392 3920
402 4020
412 4120
422 4220
430 4300
432 4320
442 4420
453 4530
464 4640
470 4700
475 4750
487 4870
499 4990
510 5100
511 5110
523 5230
536 5360
549 5490
560 5600
562 5620
576 5760
590 5900
604 6040
619 6190
620 6200
634 6340
649 6490
665 6650
680 6800
681 6810
698 6980
715 7150
732 7320
750 7500
768 7680
787 7870
806 8060
820 8200
825 8250



845 8450
866 8660
887 8870
909 9090
910 9100
931 9310
953 9530
976 9760

10000








































































































































































































