I3 TEXAS
INSTRUMENTS Test Report PMP10748

Test Data
For PMP10748
09/20/2015

%i3 TEXAS INSTRUMENTS

09/20/2015



I3 TEXAS

INSTRUMENTS Test Report PMP10748

Table of Contents
O B 1T = WY o 1T ol ot 4 e o -SSP 2
D 61 (ol ) D T=Tol T 14 [0 ] o DO TP U PP PPPT ORI 3
T =1 o Yol B 1 =1 = = o T PSSP 4
4. BOArd SCNEMATIC ..eeieiiitieeet ettt s bt sttt et esb e shee et e san e eab e b e b nes 5
5. PMPL10748 BOArd PROTOS ...cccueiiuiiiiiiiieieeite ettt ettt sttt be e st st e bt e sbe e s e sane s b e e b enes 6
6. Adjustable Overcurrent Protection Test RESUIS ........ccoouiiiiiiiiii i 8
A 1Y Lo o TS PO U OO PP USPTRPPRRTOUPRPPIOS 8
4.2.1 20A+ OVercurrent ProteCTION.......coiiiiiie ittt e e s e e s e e s snreeeesanee 8
4.2.2 20A Overcurrent Protection (RamMpP iNPUL) ...eeceeeecieicieeciee et eee et et sveeere e esaeeesrae e 10
4.1 THEIMAT DATA. . eeetieiiiieiiet ettt ettt b e s bt e s b et sae e et e et e e sbeesbeesabesabeeabe e beeabeeeneeeneeennean 11
5. Adjustable Overvoltage Protection TeSt RESUIS........cuiiiiiciiiiiiciiee et e e 12
DL W AVETOIMS ..ttt h e ettt et e s bt e she e sae e st e e bt e b e e sbeesbe e eateent e et e e sbeesheesarenas 12
6. Under voltage-Lockout TESt RESUIL.......ciiiiiiiiicciiiee e e s et e e s srta e e e snreeeesanes 13
6.1 UVLO WaAVETOIM ittt ettt ettt ettt e st e e sat e e s beesabeeesabeesabeeeabbeesabeeesabeesaseesnteesabeennns 13
6.2 UVLO and OVP WaVEFOrmM ...cooueiiiieiieieeete ettt ettt st sttt ettt e sbeesaeesaeeeas 14
7. Reverse Polarity Protection TeSt RESUIL.........oeiciiiii ettt et e e e eete e e e et e e e eareeeeeanes 15
7.1 Reverse Polarity Protection Waveform 1 ........ccciiiiiiiie ettt e e e e 15
7.2 Reverse Polarity Protection Waveform 2 ...ttt 16
8. OR-ing Solution With LM74610-Q1 .......oociiiiiiiieniieiee sttt ettt sttt sre e s e sreesane e 17
B.LWAVETOIM L .ttt et e b e s bt e st st s bt e bt e b e e s ne e s ae et er e e reesheesane e 17
B.LWAVETOIM 2 .ttt sttt e bt e s bt e she e sat e et e e bt e bt e s beesheeeateeateebeesbeesheesaneeas 18

1. Design Specifications

Vin Minimum 12v

Vin Maximum 36V

Vout 12vDC

lout 20A

Reverse Polarity Protection Yes

Over Voltage Range 36V

Under Voltage Lockout Not Populated
Over Current Protection 20A+

OR-ing Controller Yes
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2. Circuit Description
PMP10748 is a complete front end system protection design with the following features:

1.

Reverse Polarity Protection:

The LM74610-Q1 Smart diode controller is combined with SQJ422EQ N-Channel MOSFET to
provide reverse current and reverse voltage protection. The LM74610-Q1 is used to provide
gate drive to the external MOSFET, and to protect the load in the case of reverse polarity by
shutting down the gate within 2usec.

Smart Diode OR-ing Controller:

The PMP10748 replaces diode ORing for redundant power supplies with LM74610-Q1 Smart
Diode Controller solution. This solution makes the OR-ing Controller device 10x more efficient.
Over Voltage Protection:

The LM5060 provides an over voltage and series fault protection when the input voltage surges
higher than 36V. OVP can be calculated using the following expression:

R2 x OVPy

Vinmax = OVPy + T Ra
3

Over Current Protection:

The LM5060 uses a sense resistor to provide over current protection when the output current

exceeds 20A.

Under Voltage Lockout (optional):

This option is not populated, but the design included an under voltage lock out. By placing

appropriate resistor values for Ru and Ro, the under voltage lockout can be set to any desired

value. The resistor values for under voltage lockout can be calculated using the following

expression:

Vinmin - UVLO1H

UVLOmy
RO

Ry =
(UVLOB|AS =t

UVLO
VINMIN - UVLOTH + [Ru X (UVLOB|AS -R—TH)}
o

*Pick any value for Ro and R3 below 100kQ

*UVLOgas = 5.5pA, UVLOmy = 1.6V

* OVPgjas = OpA, OVPyy = 2.0V
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3. Block Diagram
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4. Board Schematic
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5. PMP10748 Board Photos
Board Dimensions: 4682mil *2840mil
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6. Adjustable Overcurrent Protection Test Results

For the test performed, the sense resistor was set at
set around 20A.

4.2 Waveforms

4.2.1 20A+ Overcurrent Protection

5kQ which allowed the Overcurrent threshold to be

Tekste U
Ch1: Output vo.ltage s R
__________________________ Vo
Ch2: Qutput Cerent
: : 1.00 s 10.0kS/s @ - 1Sep 2015
& -0V 2 100k points 11.4 4 16: 24: 19
Mode Record Delay SEtng”' Waveform Y Display
Hi Fies Lzl Poslitien Displa off
100k 0tf to 0 s play

Overcurrent Protection Response: Current shift from 19.5A steady state to 20A.

Ryense =5kQ.

= Iout

Blue- V.
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TekPreb U

: : : 1.00 s 10.0kS/s @ - 15ep 2015
& c.oov 2 100k points 11.4 Y 16: 25 18
; Termination ; ~
‘ Coupling (e) Invert Bangmdth “ 3 Label “ = ‘
(OC) AC 75 &0 On (O1T)
(Zoomed in)

Overcurrent Protection Response: Current shift from 19.5A steady state to 20A.
Rsense =5kQ.

= Iout

Blue- Vg
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4.2.2 20A Overcurrent Protection (Ramp input)

Te

S e ——
- Ch1::Output Voltage

10.0kS/s
100k points

11.4Y 167 181 25

T

15ep 2015

|

Overcurrent Protection Response: Current ramp from OA to +20A.

Ryense =5KQ.

= Iout

Blue- Vg
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4.1 Thermal Data

IR thermal image taken at steady state with 12V V;, and 20 A load.
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5. Adjustable Overvoltage Protection Test Results
The Overvoltage threshold was set at 36V. This is done by........

5.1 Waveforms
Over Voltage limit 36V hits

LeCroy
-
A
/ !
Ch2: OutputiVoltage

B

Overvoltage Protection Response: Voltage ramp from 0V to 36V.
Green- Vi,

Red' Vout
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6. Under voltage-Lockout Test Result
The board does not have under voltage lock out populated. The function is disabled by shorting Ru to
Vin and not populating Ro, but the option is available.

6.1 UVLO Waveform
LeCroy

[

;}der Voltage lockout at 8V

Ch2 Output Voltage ( W«

2 IS

Undervoltage-Lockout Response: Voltage ramp from 12V to 8V.

Green- Vi,

Red' Vout
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6.2 UVLO and OVP Waveform

LeCroy

Ch2: Qutput Vbltage

C

£ \. /. 1+ I I
OUVET VOIldJCS LOCRBUL

UVLO and OVP Response: Voltage pulse from 12V to 36V and a second pulse from 12V to 8V.

Green- V;,

Red' Vout
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7. Reverse Polarity Protection Test Result
Using the LM74610-Q1 Smart diode in series with LM5060 the board is also given the ability to protect
against reverse polarity.

7.1 Reverse Polarity Protection Waveform 1

LeCroy

Input Voltage Dips negative

.| Ch2: Dutput Volyage
i

imebase 0.00 =| [Trigoer HEE

Reverse Polarity Protection Response: Voltage pulse from 12V to -20V.
Green- V;,

Red' Vout
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7.2 Reverse Polarity Protection Waveform 2

LeCroy

1

Ch3: Output Voltage vout

C3

e

Reverse Polarity Protection Response: Voltage pulse from 6V to -6V.
Green- Vi,

Blue- Vg

16
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8. OR-ing Solution with LM74610-Q1

8.1 Waveform 1

The following scope plot shows that changing the PS1 (Green) and PS2 (Pink) doesn’t get affected. The
output current is 1.5A for the following test. As the PS1 voltage increases, the input Current through
PS2(light blue) immediately becomes zero after a negative current spike.

TelkPeo

PS2 Current -

o R R RN S S S

@® 0v & @ o7 JLoos  10.0kss @ 7 | 9o 2015
& c.oov By & -.oov By 100k points 14.4 Y 13: 31 21
C. +0uty 50.07m% Low signal amplitude j

Power Supply OR-ing with PMP10748
Green- Supply 1

Pink- Supply 2

Blue- PS1 Input Current

- PS3 Input Current
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8.1 Waveform 2

The following scope plot shows that voltage interruption at PS1 (Green) and PS2 (Pink) doesn’t get
affected. The output Voltage (Blue) follows the higher supply voltage similar to the diode ORing
device. The output current is 1.5A for the following test.

@ o0y 1.00 10.0kS/s ® g ul 2015
& o0y @ o0y 100k points 11.5 Y 15: 28: 51

Green- Supply 1
Pink- Supply 2

Blue- Output Voltage
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