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1. Design Specifications

Vin Min. 19.2vdc
Vin Max. 28.8Vdc
Voutl 5Vdc
loutl 1.5A
Vout2 24Vdc
lout2 0.05A

2. Circuit Schematic and Board
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3. Typical Performances

3.1) Thermal
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3.2) Efficiency

85.0%

Efficiency

80.0%
 75.0% =f—19.2Vin,l02=0.05A
E //'/‘//', —#—24Vin,102=0.05A
£ === 28.8Vin,l02=0.05A
- 700% —®—19.2Vin,l02=0

/ ),// ==i=24Vin,l02=0
65.0% )4 —8—28.8Vin, 102=0—
60.0% : . . .
0 0.25 0.5 1.25 1.5
lol (A)

Vin lin Pin Vol lol Vo2 lo2 Po effi.
19.2 0.082 1.574 5.083 0 22.365 0.05 1.118 71.0%
19.2 0.165 3.168 5.082 0.25 23.138 0.05 2.427 76.6%
19.2 0.241 4.627 5.081 0.5 23.295 0.05 3.705 80.1%
19.2 0.319 6.125 5.080 0.75 23.417 0.05 4,981 81.3%
19.2 0.393 7.546 5.080 1 23.525 0.05 6.256 82.9%
19.2 0.467 8.966 5.079 1.25 23.639 0.05 7.530 84.0%
19.2 0.547 10.502 5.078 1.5 23.774 0.05 8.805 83.8%
24 0.073 1.752 5.082 0 22.345 0.05 1.117 63.8%
24 0.133 3.192 5.081 0.25 23.117 0.05 2.426 76.0%
24 0.197 4728 5.080 0.5 23.275 0.05 3.704 78.3%
24 0.259 6.216 5.080 0.75 23.391 0.05 4,979 80.1%
24 0.318 7.632 5.079 1 23.491 0.05 6.253 81.9%
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24 0.376 9.024 5.078 1.25 23.592 0.05 7.527 83.4%
24 0.439 10.536 5.077 15 23.709 0.05 8.801 83.5%
28.8 0.067 1.930 5.081 0 22.358 0.05 1.118 57.9%
28.8 0.114 3.283 5.081 0.25 23.122 0.05 2.426 73.9%
28.8 0.168 4.838 5.080 0.5 23.265 0.05 3.703 76.5%
28.8 0.220 6.336 5.079 0.75 23.38 0.05 4,978 78.6%
28.8 0.269 7.747 5.078 1 23.475 0.05 6.252 80.7%
28.8 0.317 9.130 5.078 1.25 23.572 0.05 7.525 82.4%
28.8 0.369 10.627 5.077 15 23.679 0.05 8.799 82.8%
19.2 0.018 0.346 5.082 0 23 0 0.000 0.0%
19.2 0.093 1.786 5.081 0.25 23.685 0 1.270 71.1%
19.2 0.178 3.418 5.081 0.5 24.189 0 2.540 74.3%
19.2 0.254 4.877 5.080 0.75 24.756 0 3.810 78.1%
19.2 0.328 6.298 5.079 1 25.406 0 5.079 80.7%
19.2 0.402 7.718 5.078 1.25 26.122 0 6.348 82.2%
19.2 0.482 9.254 5.077 15 26.98 0 7.616 82.3%
24 0.018 0.432 5.082 0 22.986 0 0.000 0.0%
24 0.079 1.903 5.081 0.25 23.673 0 1.270 66.7%
24 0.146 3.504 5.081 0.5 24.148 0 2.541 72.5%
24 0.208 4.992 5.080 0.75 24.661 0 3.810 76.3%
24 0.266 6.384 5.079 1 25.225 0 5.079 79.6%
24 0.325 7.800 5.078 1.25 25.884 0 6.348 81.4%
24 0.387 9.288 5.077 15 26.612 0 7.616 82.0%
28.8 0.018 0.518 5.082 0 23 0 0.000 0.0%
28.8 0.072 2.085 5.081 0.25 23.672 0 1.270 60.9%
28.8 0.125 3.600 5.080 0.5 24.138 0 2.540 70.6%
28.8 0.178 5.126 5.080 0.75 24.588 0 3.810 74.3%
28.8 0.227 6.538 5.079 1 25.083 0 5.079 77.7%
28.8 0.275 7.920 5.078 1.25 25.687 0 6.348 80.1%
28.8 0.327 9.418 5.077 1.5 26.385 0 7.616 80.9%
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3.3) Cross Regulation
28
Vo2 @ lol
’ /
’e /
25 =
24 — / 4
/' K o e — . ‘
- J‘/ﬁ —
22 +
21
20 T T T T T 1
0 0.25 0.5 0.75 1 1.25 1.5
——19.2Vin,102=0.05A == 24Vin,102=0.05A 28.8Vin,102=0.05A
=6=19.2Vin,102=0  ==k=24Vin,l02=0 28.8Vin,l02=0

3.4) Dynamic Response

& 500V & ||20.0ms 50.0kS/s A
i+v69.8800ms 10k point  720mA L4

Vin =19.2V, 102=0, l101=0A->1.5A, 50ms/50ms, 100mA/us
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[20.0ms
Jim+>69.8800ms

50.0kS/s
10k point

F
720maA

50.0KkS/s
10k point

ra
720mA
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|-
5.00V B ||'20.0t1ls 50.0kS/s
Jim+>69.8800ms 10k point
5.28V
4.44 v
246V
17.4V

720maA

. . . |

. . . I
u @ 5.00V 5 "||"20.0ms 50.0kS/s
JIm+*69.8800ms 10k point
@D Max 5
& Min 4
& Vax 24.4 v
@D Min 17.8 V

Vin = 24V, 102=0.05, lo1= 0->1.5A, 50ms/50ms, 100mA/us

2B Y
532V

ra
720mA
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B @ 5.00V %'”

20.0ms 50.0kS/s

+~69.8800ms 10k point

y; |

720maA

0.0ms 50.0KkS/s
+¥G9 8800ms 10k point

e
21.0V
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[ 2 BEN I ||'20.0t1ls 50.0kS/s o | .
Jim+>69.8800ms 10k point 21.0V

5.28V

5.00 ¥

236V

19.8 V

% @& 500V b ” 50.0kS/s
Jim+¥69.8800ms 10k point
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lo2 AT T %wm:.w.m S

0 100V &% @D 500V & ||200ms 50.0kS/s @& S
+~69.8800ms 10k point 25.7 V
0r\la\ .4
8

5.40 ¥
& Min 4.88 v
Max 26.8V
| @D Min

Vin =19.2V, I01=1.5, lo2= 0->0.05A, 50ms/50ms, 100mA/us -

| m“ummmmwmmmm "M‘unummummmm

(@ 1.00v ® @& 500V & ||200ms 50.0KS/s
2 W+v69.8800ms 10K point 25 ?v

2] R:'li;1
Vin = 24V, l01=1.5, l102= 0> 0.05A, 50ms/50ms, 100mA/us
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nwvlhﬁﬂllihﬂllllulllllllhlllllhlllu|U\LIJ|I||||| . WMWWWNMMW.mﬂml||n.mm ! L

00V By ”20 oms kS/s
+v59.8800ms 10k point 23. ? v

0 Max
& Min
Max
| @D Min

Vin = 28.8V, I01=1.5, lo2= 0->0.05A, 50ms/50ms, 100mA/us

3.5) Dynamic function (with 101=5%—> 95%)
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BT S e

Vin = 28.8V, 102=0, lo1= 0.075->1.425A, 50ms/50ms, 1mA/us

et

TR A p——
S ——— B B g VWP SIERERPY
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Vin = 24V, 102=0.5, lo1= 0.075->1.425A, 50ms/50ms, 1mA/us
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3.5) Start up and Shutdown

Run ;

100ks/s J
++0.00000s 10k point

Vin =19.2V l01=0,l102=0

Run I

"0 200V & @ 100V 100kS/s 1 25.0kS/s
L 10k point R | 61.8000ms 10k point

Vin =19.2V lo1=1.5A,102=0 Vin =19.2V lo1=1.5A,102=0
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& 100V & ‘H‘Z[l[lms
Jm+~0.00000 s

10,0V & |[20.0ms

“0 200V &
\ 55+70.00000 s

Vin =19.2V lo1=1.5A,102=0.05A

50.0kS/s
10k point

50.0kS/s
10k point

S
3.68 V

S
3.68 V

10,0V & H200|1|s 5.00kS/s

“o 200V &
L [»433.600ms 10k point

Vin =19.2V 101=0,102=0.05A

Run I

50.0kS/s
10k point

10,0V & oms

“0 200V &
\ Jm+~0.00000 s

Vin =19.2V lo1=1.5A,102=0.05A

N
3.68 V

By 100V & Hz oms
Jim+v0.00000 §

Vin =24V lo1=0,l02=0

50.0kS/s
10k point

I
3.68 V

& 0.0V W 'Hztmms 5.00K5/s
Jm+v4a73.600ms 10k point

Vin =24V lo1=0,l02=0

A
3.68 V
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“o 200V & 100V & ‘H‘zuums 50.0k5/s | ‘o 200V & 100V & ‘ 25.0k5/s
| J»>0.00000s 10k point | J»>115.600ms 10k point

Vin =24V lo1=1.5A,102=0 Vin =24V lo1=1.5A,102=0
I i i ! - .

Ruh Ruh

“o 200V & 100V & . 50.0k5/s @D J ‘ ‘o 200V & 10,0V & | 200ms 5.00kS/s @D |
| [+~ 0.00000s 10k point 3.68v |} | J»>418.000ms 10k point 3.68v |}

Vin =24V lo1=0,102=0.05A Vin =24V lo1=0,102=0.05A

Run I Run I

“o 200V & 100V & | 50.0k5/s @D J | ‘o 200V & 100V & |20.0ms 50.0kS/s @D |
| I 10k point 3.68v |} | J»>0.00000s 10k point

Vin =24V lo1=1.5A,102=0.05A Vin =24V lo1=1.5A,102=0.05A
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101

50.0k5/5 7

10k point

@ 200V & 0.0V & | 20.0ms
1++0.00000 s

@ 200V & 0.0V 5 | 200ms
1++473.600ms

5.00kS/s
10k point

Vin =28.8V 101=0,l102=0

Run I

Run [
===

® 7
3.68V

50.0kS/s

10k point

@ 200V & 0.0V & | 20.0ms
1++0.00000 s

}

200V 0.0V & | 20.0ms
1++0.00000 s

®
3.68V

50.0kS/s
10k point

Vin =28.8V lo1=1.5A,l02=0 Vin =28.8V lo1=1.5A,l02=0

Run [ i

Trig?
%

1 Trig?

Run I
e

® 7
3.68V

50.0kS/s

10k point

@ 200V & 0.0V & | 20.0ms
1++0.00000 s

}

200V 0.0V 5 | 200ms
1++473.600ms

5.00k5/s T

10k point

V""

Vin =28.8V 101=0,102=0.05A

o1

J
3.68 V

50.0ks/s

10k point

& 200V & & 100y & 20.0ms
+v0.00000 s

+v0.00000 s

J

200V &% @B 100V & ]{zo.oms

50.0ks/s
10k point

N
3.68 V

Vin =28.8V lo1=1.5A,102=0.05A

Vin =28.8V lo1=1.5A,102=0.05A
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3.6) Output Ripple and SW

(@ 100mv u& 0.0V & "j|"2.'00us 500MS/s s
T U pmev-16.0000ns 10k point 42,0V |

(@D Peak—Peak  124mV

Vin =19.2V lo=1.5A,102=0.05A

Stop

Py Vaw . !
(@ 10omv A 10,0V & 7_]"2.00;15 500Ms/s @D
\i+v0.00000s 10k point 420V )
[ @D Peak—Peak  128mV

Vin = 24V lo=1.5A,102=0.05A

PPV sw |
In 100my e 10.0 ¥ y ]"2.00}15 S00MS/s e r
-~ |p»v0.00000s 10k point 42.0v |

(@D Peak—Peak  124mv

Vin = 28.8V lo=1.5A,102=0.05A
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3.7) Short Circuit Protection

Vin = 24V lo1 short,102=0.05A
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Vin = 24V lo1=1.5A,l02 short
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Vin = 28.8V lo1=1.5A,l102 short

22

08/06/2014



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third party
intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's
applicable warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

