Test Report: PMP30825
150-VDC - 430-VDC Input, Multiple-Output Valley-
Switching Flyback Reference Design

{iﬁ TEXAS INSTRUMENTS

PMP30825_RevA

Description

This 10-W non-isolated flyback reference design uses the UCC28742 controller to generate four

outputs (5 V at 150 mA, 12 V at 690 mA, 15V at 80 mA, 18 V at 20 mA). The controller provides

constant-voltage and constant-current regulation. Transistors are used in place of an optocoupler
feedback circuit to reduce the overall BOM cost.

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
Table 1. Voltage and Current Requirements
PARAMETER SPECIFICATIONS
Input Voltage 150VDC - 430VDC
Output 1 5V@150mA
Output 2 12V@690mA
Output 3 15V@80mA
Output 4 18V@20mA
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2 Testing and Results

2.1 Thermal Images

The images below show the infrared images taken from the FlexCam after 10min at full output load.

Input voltage = 250VDC
5V Output =150mA
12V Output = 690mA
15V Output =80mA
18V Output =20mA
No airflow

DiodeD

.

r70.3
Name Temperature

-60 Diode D7 70.3°C
54 Diode D4 59.1°C
48 Diode D2 64.7°C

Transformer 52.1°C
-42 T1
| 36 Mosfet Q1 50.6°C
L31.9 Diode D1 53.8°C
°C
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2.2 Efficiency Data

PMP30825
efficiency
94
89
9 === |nput voltage = 250VDC
— 84
o
g
s 7
@
74 T T T T T T T T 1
2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 100 11.0
load current [A]
input output
voltage [VDC] current [A] 5Vout [V] 12Vout[V] I_12Vout[A] 15Vout[V] 18Vout[V] Output power [W]
Load=33ochm load=186.50hm load=998ochm
150.0 0.089 4.952 11.99 0.697 1540 24 59 10.98
200.0 0.066 4.952 11.99 0.697 15.40 2470 10.98
2498 0.053 4.952 11.99 0.697 1540 2479 10.99
3004 0.045 4.952 11.99 0.697 1540 24 85 10.99
3503 0.039 4.952 11.99 0.697 1541 24 .91 10.99
4304 0.032 4.952 11.99 0.697 1541 2500 11.00
2506 0012 4.952 12.00 0.006 14.89 20.51 242
2506 0015 4.952 12.00 0.057 15.00 21.09 3.08
2506 0018 4.952 12.00 0.106 15.07 2157 3.70
2506 0.024 4.952 12.00 0.206 1517 2243 4.95
2506 0.030 4.952 12.00 0.306 1524 2329 6.20
2506 0.036 4.952 12.00 0.403 15.30 24 01 741
2506 0.042 4.952 12.00 0.505 15.34 24 48 8.67
2506 0.048 4.952 11.99 0.605 15.37 24 65 9.87
2506 0.054 4.952 11.99 0.700 1540 24 80 11.02
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3 Waveforms

3.1 Switchnode

Input voltage  =150VDC

5V Output =150mA
12V Output = 690mA
15V Output =80mA

18V Output =20mA

AW\ TELEDYNE LECROY
‘P Everywhereyoulook™
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Input voltage  =150VDC
5V Output =150mA
12V Output = 690mA
15V Output =80mA
18V Output =20mA
] " TELEDYNE LECROY
I ) Everywhereyoulook”

imebase  -40ng|[Tri
2.00 psidiv) Stop 56 W
500kS 25GSisjEdge  Positive
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Input voltage = 250VDC

5V Output =150mA
12V Output = 690mA
15V Output =80mA

18V Output =20mA

" TELEDYNE LECROY

; Everywhereyoulook™

W A A

[ 3!

imebase -100ng||Tri
5.00 psidiv] Stop 56 Y
125 kS 2.5 GSis)Edge  Positive
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Input voltage  =430VDC
5V Output =150mA
12V Output = 690mA
15V Output =80mA
18V Output =20mA
| &)W TELEDYNE LECROY
H i i ‘? E‘ierywhereyoulook~
i i b 3N o3 i

imebase -100ng||Tri
5.00 psidiv] Stop 56 Y
125 kS 2.5 GSis)Edge  Positive
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3.2 Output Ripple Voltage

3.2.1 5Vout
Input voltage  =250VDC
5V Output = 150mA
12V Output = 690mA
15V Output = 80mA
18V Output = 20mA
AW\ TELEDYNE LECROY
‘\ ‘? Everywhereyoulook”
1

i

v

200 Vidiv v} S 132V
200.0¥ ofst : 25GSis)Edge  Positive
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3.2.2 12Vout
Input voltage = 250VDC
5V Output =150mA
12V Output = 690mA
15V Output =80mA
18V Output =20mA
f E ' E " TELEDYNE LECROY
A 1 : l\ j ! Everywhereyoulook™
e} } i } } i

12¥o

&
imebase 0.0
200 mvidiv Stop 132V
-400.0 my Edge  Positive
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3.2.3 15Vout
Input voltage = 250VDC
5V Output =150mA
12V Output = 690mA
15V Output =80mA
18V Output =20mA
i " ELEDYNE LECROY
“ l\ ; verywhereyoulook™
i A : A
V ¥ W«———\
]
F 3
imebase 0.0
200 Vidiv
200.0 ¥ ofst
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3.2.4 18Vout
Input voltage = 250VDC
5V Output =150mA
12V Output = 690mA
15V Output =80mA
18V Output =20mA
N\ TELEDYNE LECROY
verywhereyoulook™

h

MY §

’!?\E

200 Vidiv
200.0 ¥ ofst

imebase 0.0p
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3.3 Secondary side Switchnode

3.3.1 12Vout
Input voltage = 150VDC
12V Output = 690mA

TELEDYNE LECROY

Everywhereyoulook™

sec SN 1@Yout

200 Vidiv 5.00 Vidiv
314.0V ofst -15.00 V ofst
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Input voltage  =430VDC
12V Output = 690mA
I V- / TELEDYNE LECROY
kv ‘“ Everywhereyoulook™
P
SN
a
] S Sty e

i —F———t—

:

5 [ imebase 0.0 pg|Tri
200 Vidiv 5.00 Vidiv 5.00 psidiv] Stop 86V
62.0 Y offset -15.00 V ofst 125 kS 2.5GSis)Edge  Positive
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3.3.2 18Vout

Input voltage = 150VDC

12V Output = 300mA

18V Output =0A
|
] A\ TELEDYNE LECROY
lt ‘? Everywhereyoulook™

sec SN18Vout |

imebase 0.00 pg| (Tri
10.0 Vidiv 2.00 psidivl S
-10.000 ¥ 500kS 25GSis]Edge
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3.4 Startup/Shutdow
3.4.1 Startup Full Load
Input voltage = 150VDC
5V Output =150mA
12V Output = 690mA
15V Output =80mA
18V Output =20mA
; I‘? TELEDYNE LECROY
) Everywhereyoulook™
18vout |
]
15Vout
L
b
|
| Ji
i
imehase 0.0ms i
A.00 Vidiv 5.00 Vidiv A.00 Vidiv 5.00 msidiv] Stop
-15.00 ¥ ofst -15.00 ¥ ofst -15.00 V ofst 500kS 10 MSis|Edge
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Input voltage = 250VDC
5V Output =150mA
12V Output = 690mA
15V Output =80mA
18V Output =20mA
] " TELEDYNE LECROY
I ) Everywhereyoulook”
18vout |
} T isvout
£
ca J[
: B
imehase 0.0ms i
5.00 Vidiv 5.00 Vidiv 5.00 Vidiv 5.00 msidiv] Stop
-15.00 ¥ ofst -15.00 ¥ ofst -15.00 ¥ ofst 500kS 10 MSis|Edge
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Input voltage  =430VDC

5V Output =150mA
12V Output = 690mA
15V Output =80mA

18V Output =20mA

] " TELEDYNE LECROY

) Everywhereyoulook”

18Vout

ca
: : 1 :
imebhase  0.0msg|[Tri
5.00 Vidiv 5.00 Vidiv 5.00 Vidiv 5.00 msidiv] Stop
-15.00 V ofst -15.00 ¥ ofst -15.00 V ofst 500 kS 10 MSis]Edge
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3.4.2 Shutdown
Input voltage = 250VDC

5V Output =150mA
12V Output = 690mA
15V Output =80mA
18V Output =20mA

1 " TELEDYNE LECROY

) Everywhereyoulook”

C imebase  0.0msg||Trigger
5.00 Vidiv 5.00 Vidiv 5.00 Vidiv 20.0 msidiv) Stop 960V
-15.00 V ofst -15.00V ofst -15.00 V ofst 500 kS 2.5 MSisjEdge Negative

[ T
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3.5 Control Loop Gain and Stability UCC28742

[s0]
AN 2
e e NS
) \"‘“‘- E‘M—_
30 dE %::}:S | ] [ 1
| | 8
o | 1]
O T
50 dB ] } o
o |t = [v0]
© /\ A -
10 Frequency 100 k
Input Voltage =150VDC
Load = full load
Bandwidth = 3.7kHz
Phase Margin = 88°
Input Voltage = 250VDC
Load = full load
Bandwidth = 3.4kHz
Phase Margin =92°
Input Voltage =430VDC
Load = full load
Bandwidth = 3.2kHz
Phase Margin = 94°
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3.6 Control Loop Gain and Stability TPS54202

4_Vin=12V -Phase
4 _Vin=12V -Gain

Gain

-60

1k

Input Voltage =12VDC
Load = full load
Bandwidth = 49kHz
Phase Margin =62°

Frequency 1M

180

Phase

-180
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3.7 Load Transients 12V Output

Input voltage = 150VDC
12V Output = 350mA to 690mA

": TELEDYNE LECROY
Everywhereyoulook”

12%out loadcurrent

Cc2

12%out

2.00 msidiv,

200 mAJdiv

0.0 mA ofst 500 kS 25 MSis
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Input voltage = 250VDC

12V Output = 350mA to 690mA

12¥out loadcurrent
e O ereTert

AW TELEDYNE LECROY
‘? Everywhereyoulook™

Cc2

200 mAJdiy

0.0 mA ofst

500 kS

2.00 msidi
25 MSis | Edge

Positive
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Input voltage  =430VDC
12V Output = 350mA to 690mA
: ' I? TELEDYNE LECROY
: ‘ 5 Everywhereyoulook™
1 2\/01;! loadcurrent i
: -

Cc2

2.00 msidi
500 kS 25 MSisjEdge  Positive

200 mAJdiy
0.0 mA ofst
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