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1 Circuit Description

PMP20096 is an OR-ing FET controller targeted for automotive applications. This design uses
the LM5050 OR-ing FET controller, and adds reverse polarity protection and a low quiescent
current mode. In this implementation, mosfet Q2 was removed from the original PNP20096 and
a PNP BJT based circuit was soldered on to achieve the low-quiescent effect.

All tests were performed at room temperature on an open bench, unless otherwise specified.

2 Schematic
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1) @1 and Q3 are meant to be used exclusive of each other
2) PPAK Alternative: SIR876ADP-T1-GE3, DPAK Alternative: IRLR2905Z
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3 Basic Startup
3.1.1 Nominal Input Vin=12V, Force-off Mode On

B File 3 Vettical = Timebase P Trigger @ Display # Cursors [El Measure & Math |+ Analysis X Utilities @ Support

VIN(TP1) &

B GATE(TP3)
g VOUT(TP2) |
% IC_GND(TP6)

i

ou D
o
-"

T —
=] DCM| Timebase -6.8 ms|(Trigger C1 DC
5.00 V/div|
0 mV offset

TELEDYNE LECROY B ooer 7222016 123512 PW

3.1.2 Nominal Input Vin=12V, Force-off Mode Off

[ File 3 Vertical = Timebase P Trigger & Display & Cursors E] Measure @ Math |=* Analysis X Utiites @ Support

VIN(TP1) | =

B GATE(TP3)
g VOUT(TP2)
% IC_GND(TPS6)

Li_

z

[en DCM| Timebase -6.8 Trigger C1DC
5.00 Vidiv|
0 mV offsef

£ Trailing number(s) in the filename were truncated to allow auto-numbering. _ 7122/2016 12:33:07 PM
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3.2.1 Minimum Input V;,=5V, Force-off Mode On

[ File 3 Vertical = Timebase P Trigger @ Display & Cursors El Measure & Math |»* Analysis X Utilites @ Support

VIN(TP1) -

B GATE(TP3)
g VOUT(TP2)
1 IC_GND(TP6)

Fy
‘/ ca) ol Timebase —G,sﬁ Trigger C1 OC
2.00 Vidiv|
0.0 mV of

TELEDYNE LECROY 7/22/2016 12:30:38 PM

3.2.2 Minimum Input V;,=5V, Force-off Mode Off

ﬁl File $ Vettical #* Timebase ¢ Trigger & Display # Cursors El Measure 6 Math |~ Analysis X Utilites @ Support
VIN(TPL)
§ GATE(TP3)
g VOUT(TP2)
2 IC_GND(TPS6)

7y
3] DCil Timebase 5.sﬁ Trigger C1DC
2.00 Vidiv|
0.0 mV of:

TELEDYNE LECROY W Trigoer  7/22/2016 12:31:36 PM
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3.3.1 Maximum Input V;,=36V, Force-off Mode On

[ File 3 Vertical = Timebase P Trigger @ Display & Cursors E] Measure @ Math |=* Analysis X Utiites @ Support

VIN(TP1)
B GATE(TP3)
g VOUT(TP2)
u IC_GND(TP6)

You IC_GND
C3 =
F "‘

§ e
. Dl Timebase -6.8 Trigger C1DC
10.0 V/div|
0 mV offs: ii

TELEDYNE LECROY .- 71222016 12:36:39 P

3.3.2 Maximum Input V;,=36V, Force-off Mode Off

[ File 8§ Vettical = Timebase I Trigger @ Display # Cursors E] Measure @& Math | Analysis N Utilites @ Support
VIN(TP1) e
g VOUT(TP2) Ry
2 IC_GND(TP6) /

a
. F’/
IC_GND
‘lu .

z

3] DCiM| Timebase -6.8 ms|(Trigger Ci DC
10.0 Vidiv|
0 mV offset]

TELEDYNE LECROY o 712272076 12.38:07 PM

Page 6 of 14 Power Management Solutions



Created on: 6/23/2016

Revised on: 12/20/2016 I
PMP20096 Rev A Test Results m"‘;TTRES‘{}ENTS

4 OR-ing Function
4.1 Input shorted from 12V, Output Open

E‘] File $ Verical #* Timebase P Trigger & Display # Cursors El Measure @ Math |~ Analysis X Utilites @ Support

VIN(TP1) =

B GATE(TP3)
g VOUT(TP2)
% IC_GND(TP6)

G
=

Vout

IC_GND
o

. 40 V)
=] Dl Timebase -6.8 Trigger C1DC
10.0 Vidiv|
0 mV offsef

TELEDYNE LECROY 71222016 1:49:45 P
4.2 Input -12V transient from 12V, Output Open

E‘] File $ Verical #* Timebase P Trigger & Display # Cursors El Measure @ Math |~ Analysis X Utilites @ Support

VIN(TP) =

B GATE(TP3)
g VOUT(TP2)
% IC_GND(TP6)

IC_GND
o

e
=] Dl Timebase -6.8 Trigger C1DC
10.0 Vidiv|
0 mV offsef

TELEDYNE LECROY 712212016 1:53:24 PM
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5 Low-I4 Function

5.1 Quiescent Currents

BJT solution R1= 1M R5=130K: Currents taken at Pin outputs
lin lout Ivs

Nominal Voltage IN=1KQ, OUT=14V | Low-IQ mode OFF 205.6uUA -2.86mA | -676UA
Low-IQ mode ON 0 0 0
IN=12V, OUT=14V Low-IQ mode OFF -298.4uA -1.08mA -108.8uA
Low-IQ mode ON 0 0 0
IN=12V, OUT=1KQ Low-IQ mode OFF -307.7uA -3.310mA | -103.2uA
Low-IQ mode ON 0 0 0
Low Voltage IN=1KQ, OUT=6V | Low-IQ mode OFF | 111.5uA | -1.51mA | -386.6UA
Low-IQ mode ON 0 0 0

IN=5V, OUT=6V Low-1Q mode OFF -200.9uA | -241uA -81uA

Low-IQ mode ON 0 0 0

IN=5V, OUT=1KQ Low-1Q mode OFF -1449uA | -2250uA | -59.2uA
Low-IQ mode ON 0 0 0

High Voltage IN=1KQ, OUT=36V | Low-IQ mode OFF 229.1.4uA | -3.1mA -798uA
Low-IQ mode ON 0 0 0
IN=25V, OUT=36V | Low-IQ mode OFF -244.7uA | -2.892mA | -130.2uA
Low-IQ mode ON 0 0 0
IN=36V, OUT=1KQ | Low-IQ mode OFF -340uA -3.3uA -133.9uA
Low-IQ mode ON 0 0 0
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6 Reverse Polarity Protection
6.1.1 V;,=-12V, Force-off Mode On, Soft Plug

E‘] File $ Verical #* Timebase P Trigger & Display # Cursors El Measure @ Math |~ Analysis X Utilites @ Support

VIN(TPL)
B GATE(TP3)
g VOUT(TP2)
u IC_GND(TP6)

_ Vin IC_GNOBate Vout
cz

=] Dl Timebase -6.8 Trigger C1DC
10.0 Vidiv|
0 mV offsef

TELEDYNE LECROY Waiting for Trigger ~ 7/22/2016 3:57:13 PM

6.1.2 Vi,=-12V, Force-off Mode Off, Soft Plug

Bl File $ Vettical 4 Timebase P Trigger @ Display & Cursors E] Measure B Math | Analysis X Utiiies @ Support

VIN(TP1) =
B GATE(TP3)
g VOUT(TP2)
u IC_GND(TP6)

"‘B Vin |C_GN[Bate s

| .

7y
3] DCil Timebase -6.8 Trigger C1DC

10.0 V/div|

0 mV offsef

TELEDYNE LECROY W o or Trigoer 71222016 3:54:08 P
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6.1.3 Vi,=-5V, Force-off Mode On, Soft Plug

[ File 3 Vertical = Timebase P Trigger @ Display & Cursors E] Measure @ Math |=* Analysis X Utiites @ Support

VIN(TP1) -
B GATE(TP3)
g VOUT(TP2)
1 IC_GND(TP6)

5

yy

= DM Tbase  -13.5 ms|[Trigger C1 DC
2.00 Vidiy| Hi
0.0 mV ofs

TELEDYNE LECROY 7/22/2016 9:39:50 AM

6.1.4 Vi,=-5V, Force-off Mode Off, Soft Plug

If] File $ Vettical #* Timebase ¢ Trigger & Display # Cursors El Measure 6 Math |~ Analysis X Utilites @ Support

VIN(TP) w
B GATE(TP3)
g VOUT(TP2)
% IC_GND(TP6)

z
et DC1M Timebase 5.sﬁ Trigger C1DC
2.00 Vidiv|
0.0 mV ofsst]

TELEDYNE LECROY B Tricoer 71222016 9.41:58 A
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6.1.5 Vin=-24V, Force-off Mode On, Soft Plug

[ File 3 Vertical = Timebase P Trigger @ Display & Cursors E] Measure @ Math |=* Analysis X Utiites @ Support

VIN(TPL) @
B GATE(TP3)
g VOUT(TP2)
u IC_GND(TP6)

Vout

- Q
=] DCM Timebase -6.8 ms|[Trigger C1DC
20.0 Vidiy|
0 mVoffset

TELEDYNE LECROY IR oot 772272016 114715 AN

6.1.6 Vi,=-24V, Force-off Mode Off, Soft Plug

If] File $ Vettical #* Timebase ¢ Trigger & Display # Cursors El Measure 6 Math |~ Analysis X Utilites @ Support

VIN(TP1) =
B GATE(TP3)
g VOUT(TP2)
u IC_GND(TP6)

Vout
ca

IC.GND.._Vin
1E.GMD.

z
et DC1M Timebase 5.sﬁ Trigger C1DC
20.0 Vidiv|
0 mV offse]

TELEDYNE LECROY Witingfor Trigger 712212016 11:17:50 Al
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6.2.1 Vi ,=-12V, Force-off Mode On, Hot Plug

f] File $ Vertical #* Timebase P Trigger & Display & Cursors El Measure & Math

| Analysis X Utilites @ Support

VIN(TP1) s
B GATE(TP3)
g VOUT(TP2)
% IC_GND(TP6)

u Vin IC_GNate Vout
Cg|

§ e
’ Dl Timebase -6.8 Trigger C1DC
10.0 V/div|
0 mV offsef

£ Trailing number(s) in the filename were truncated to allow auto-numbering. -r Trigger 7/22/2016 3:56:32 PM

6.2.2 Vi,=-12V, Force-off Mode Off, Hot Plug

[ File 3 Vertical = Timebase P Trigger @& Display & Cursors El Measure & Math |=* Analysis

N utilies @ Support

VIN(TP) =
B GATE(TP3)
g VOUT(TP2)
% IC_GND(TP6)

g Vin IC_GN@Bate Vout

s
Te1l ©4 oo Timebase -6.8 ms| (Trigger C1 OC
10.0 Vidiy
0 mVoffse]
TELEDYNE LECROY

_er 712212016 3:55:23 PM
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6.2.3 Vi,=-5V, Force-off Mode On, Hot Plug

[ File 3 Vertical = Timebase P Trigger @ Display & Cursors E] Measure @ Math |=* Analysis X Utiites @ Support

VIN(TP1) -

B GATE(TP3)
g VOUT(TP2)
u IC_GND(TP6)

Vout
wa

Fy
= DM Timebase 6.8 mg[Trigger C1 bC
2.00 Vidiy| ii
0.0 mV ofs

TELEDYNE LECROY o Trigger 712212016 9:44:12AM

6.2.4 V;,=-5V, Force-off Mode Off, Hot Plug

[ File 3 Vertical = Timebase P Trigger @ Display & Cursors E] Measure @ Math |=* Analysis X Utiites @ Support

VIN(TP1) -

B GATE(TP3)
g VOUT(TP2)
u IC_GND(TP6)

= DCiM Timebase -6.8 ms|[Trigger C1 OC
2.00 Vidiy| ii
0.0 mV ofs

TELEDYNE LECROY Wltnofor Trigger 712212016 9:42:55 AM
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6.2.5 Vi ,=-24V, Force-off Mode Off, Hot Plug

[ File 3 Vertical = Timebase P Trigger @ Display & Cursors E] Measure @ Math |=* Analysis X Utiites @ Support

VIN(TPL) @
B GATE(TP3)
g VOUT(TP2)
u IC_GND(TP6)

Vout
o o

1C. GND. ... Vin,
1C.GND.

/{Q
&

- Q
=] DCM Timebase -6.8 ms|[Trigger C1DC
20.0 Vidiy|
0 mVoffset

TELEDYNE LECROY Wltingtor Trigger  7/22/2016 11:19:13AM]

6.2.6 Vi,=-24V, Force-off Mode On, Hot Plug

If] File $ Vettical #* Timebase ¢ Trigger & Display # Cursors El Measure 6 Math |~ Analysis X Utilites @ Support

VIN(TP1) e
B GATE(TP3)
g VOUT(TP2)
u IC_GND(TP6)

Vout
cg

Gata. IC_GND Vin

z
et DC1M Timebase 5.sﬁ Trigger C1DC
20.0 Vidiv|
0 mV offse]

TELEDYNE LECROY I 7222076 11.18:30 AN
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