Test Report: PMP40376
40-V to 180-V DC input, 24-V 2-A output half brick
power module reference design

{ii TEXAS INSTRUMENTS

Description

This reference design is an auxiliary power supply with 24-V, 2-A output. The line and load regulation of the
power supply is designed to be within 1% using secondary side regulator UCC28740. All components are on
the toplayer and the size is the industrial standard half-brick dimension.
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Input Range:
40Vdc-160Vde Dcc)
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2 An IMPORTANT NOTICE at the end of this Tl reference design addresses authorized use, intellectual property matters and other
important disclaimers and information.
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1 Test Prerequisites

1.1 Voltage and Current Requirements

1.2

Table 1. Voltage and Current Requirements
PARAMETER SPECIFICATIONS
DC Source: 40V DC to 180V DC
Input
Output

24VI2A

Required Equipment

DC Source: Chroma 62012P-600-8
E-Load: Chroma 63103A module
Multi-meter (voltage): Fluke 287C
Multi-meter (current): Fluke 287C
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2 Testing and Results
2.1 Efficiency Graphs

2.2 Efficiency Data*

Vin(V) lin(A) Pin(W) | Vout(V) | lout(A) | Pout(W) | Efficiency
110.08 0.0503 5.537 24.010 0.195 4.682 84.56
110.08 0.1001 11.019 24.002 0.4022 9.654 87.61
110.08 0.1467 16.149 24.002 0.6009 14.423 89.31
110.04 0.1970 21.678 23.987 0.8091 19.408 89.53
110.02 0.2403 26.438 23.986 0.9891 23.725 89.74
110.02 0.2911 32.027 23.984 1.1991 28.759 89.80
110.01 0.3421 37.634 23.987 1.4100 33.822 89.87
110.01 0.3892 42.816 23.985 1.6041 38.474 89.86
110.00 0.4391 48.301 23.980 1.8131 43.478 90.01
109.99 0.4853 53.378 23.973 2.0072 48.119 90.15
3  Waveforms
3.1 Output Voltage Ripple*
110Vin 24Vout Full Load
: : : 0 1471k @ 180.0mV
: : : . £.20,49kHz £A240,0mY
E)' o
C = J[ o 5M g{A g 294 Y ][ 15: 53; 22
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110Vin 24Vout No Load

Tok %

O L4kl @  43.00mv
0 238.1H @ -24.00mY
2049 Hz AF2.00mY

(@ z00mV A 4.00ms 1256/ @ S 97H 2018
5M A 294V 15: 55: 00

3.2 Short Circuit Recovery*

110Vin 24Vout Short Circuit Protection

Tek (211

oy & 2 200rms 250MPR/E @20 S 978 2018
= 14.6 Y 15: 59: 26
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110Vin 24Vout Short Circuit Protection Recovery
Tekiglh

. "‘J2 f 9.7.)5].-2018
SM A 14.6 ¥ 16:00: 21

3.3 Start-up Sequence*

110Vin Full Load Start-up
Tekfzlh

-‘ufoutm'r
_,‘VDD_.._.-..-..-____'Z AP

- ||.||.|.g||. L 4 by |Il_|. L

i h.|,-|||_“|l. i [l |

@ w00y & 2 200ms
@ 100V &

250MPT/R @2 S 978 2018
16: 03: 50
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110Vin No Load Start-up

ekl 0

. 1) e i e L i m

. T L

@ w0y & SM A 14.6 Y 16: 03: 15
3.4 Dynamic Response
110Vin 24Vout Dynamic Response

Tekpmty
; ) : : :
T ey = Hz 396.0mbyY
OB  93.04 H -320.0mY
£98.04 Hr AT 16.0mY

(@ 200mV Jf4.00ms 125Mp/ R @ S 97H 2018
M 5, 14.6 16: 09: 16

Condition: 100Hz frequency, 1A/us, 1.5A-2.0A
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3.5 Line Overvoltage Protection

160Vin line overvoltage protection

Tek (Z1E

0 = @ 1600V
IS 980.4mHlz () —22.20f
A980,4mHz AL60.0Y

.1[50\1". By . 400ms - .1.25.M|.‘v,’(/'$.j 2 f n QI?IFJ. .2018
SM S 14.6Y 160 181 14

160Vin line overvoltage protection recovery

Tek (Z 1t

W =t @  150.0V
O 980.4mH: @ -22.20V
2980, 4mH A150.0 V

CR:]

& oy By 2 400ms 1.25MT/F 2 /7 97H 2018
& .oy By & 10y 5M &, 14.6Y 16: 18: 06
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3.6 Thermal Performance

5/8/2008 10:04:30 AM

Without heatsink, running 30mins
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