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1 Startup

The photo below shows the 3.3VSW output voltage startup waveform after 12V is applied.
VIN (Red), 3.3VSW (Yellow), 3.3V output is loaded to OA.
(VIN is 2V/DIV, 3.3V is 1V/DIV, 2mS/DIV)

'lﬂ

wL]DC Timebase-8.00 ms
1.000 V/div 2.00 Vidiv 2.00 msidiv Stop 206V
-3.025V ofst -6.05V offset 100kS 5.00MS/s Edge Positive

The photo below shows the 3.3VSW output voltage startup waveform after 12V is applied.
VIN (Red), 3.3VSW (Yellow), 3.3V output is loaded to 2.5A.
(VIN is 2V/DIV, 3.3V is 1V/DIV, 2mS/DIV)

18

wL]DC1M Timebase-8.00 ms
1.000 V/div 2.00 vidiv, 2.00 ms/div Stop 206V
-3.025V ofst -6.05V offset 100kS 5.00MS/s Edge Positive
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The photo below shows the LMR14030 5V USB output voltage startup waveform after 12V is applied.
VIN (Red), LMR14030 5V USB (Yellow), 5V output is loaded to 0A.
(2VvIDIV, 5mS/DIV)

18

DCIN Timebase -20.0 ms
2.00 V/div 2.00 Vidiv 5.00 ms/div Stop 476V
-6.05V offset -6.00 V offset 100kS 200MS/s Edge Positive

The photo below shows the LMR14030 5V USB output voltage startup waveform after 12V is applied.
VIN (Red), LMR14030 5V USB (Yellow), 5V output is loaded to 2.1A.
(2VIDIV, 5mS/DIV)

18

DC1M Timebase-20.0 ms
2.00 V/div. 5.00 ms/div Stop 476V
-6.05V offset -6 100kS 200MS/s Edge Positive
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The photo below shows the LMR14030 5V USB output voltage after the EN signal (Green) is applied.
VIN (Red), LMR14030 5V USB (Yellow), 5V output is loaded to 2.1A. Vin =12V
(2VvIDIV, 5mS/DIV)

4 Timebase-20.0 ms] Trigger  CAES
2.00 V/div 2.00 Vidiv 2.00 V/div| 5.00 ms/div Stop 172V
-6.05 V offset -6.00 V offset -6.05 V offset 100kS 2.00MS/s Edge Positive

The photo below shows the TPS57140 5V USB output voltage startup waveform after 12V is applied.
VIN (Red), TPS57140 5V USB (Blue), 5V output is loaded to 0A.
(2v/DIV, 5mS/DIV)

C3 DC1 Timebase-20.0 msf Trigger (&8
2.00 Vidiv .00 Vidiv, 5.00 msidiv Stop 476V
-6.00 V offset -6.00 V offset] 100kS 2.00MS/s Edge Positive
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The photo below shows the TPS57140 5V USB output voltage startup waveform after 12V is applied.
VIN (Red), TPS57140 5V USB (Blue), 5V output is loaded to 1A.
(2VvIDIV, 5mS/DIV)

Timebase-20.0 msf Trigger ([
5.00 ms/div Stop 476V
100kS 200MS/s Edge Positive

2.00 Vidiv
-6.00 V offset

-6.00 V offset

The photo below shows the TPS57140 5V USB output voltage after the EN signal (Green) is applied.
VIN (Red), TPS57140 5V USB (Blue), 5V output is loaded to 1A. Vin =12V
(2V/DIV, 5mS/DIV)

= EEEm| Timebase -20.0 msf Trigger  EIES
2.00 Vidiv 2.00 Vidiv 2.00 V/div| 5.00 ms/div Normal 1.72V
-6.00 V offset -6.00 V offset -6.05V offset} 100kS 2.00MS/s Edge Positive

Page 4 of 31 Power Management Solutions



8/24/2015 i
PMP11136 REVB Test Results lfq";%lﬁﬁms

The photo below shows the TPS61175 LED current startup waveform after 12V is applied.
VIN (Yellow), 3.3VSW (Red), TPS61175 LED current (Green), 3 White LEDs, 3.3VSW@1A
(Vin is 5V/DIV, 3.3VSW is 2V/DIV, LED current is 50mA/DIV, 2mS/DIV)

I Timebase-8.00 ms§ Trigger [C
5.00 Vrdiv 2.00 Vidiv 50.0 mA/div| 2.00 msidiv Stop 340V
-15.10 V ofst -6.05 V offset -151.0 mA] 100kS 500MS/s Edge Positive

The photo below shows the TPS61175 LED current startup waveform after the EN signal (Red) is applied.
3.3VSW (Yellow), TPS61175 Enable (Red), TPS61175 LED current (Green), 3 White LED, 3.3VSW@1A
(2v/DIV, 50mA/DIV, 2mS/DIV)

Timebase-8.00 ms§ Trigger (&3
2.00 Vidiv 50 /| 2.00 ms/div Stop 206V
-6.05V offset -151.0 mA] 100kS 5.00MS/s Edge Positive
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The photo below shows the 3.3VSW, 1.2V, 1.8V and 1.2V PGL1 signal startup waveforms after 12V is
applied. 3.3VSW (Red), 1.2V (Green), 1.8V (Yellow), 1.2V PG1 (Blue), 0A loads on all outputs.
(0.5VIDIV, 5mS/DIV)

-

/

C Timebase-15.0 ms] Trigger  CBES
500 mV/div 500 mV/div 5 v, 5 / 5.00 ms/div Stop 1420V
-1.510 V ofst -1.500 V ofst -1.500 V ofs -1.510V 100kS 2.00MS/s Edge Positive

The photo below shows the 5V STBY, 3.3V STBY, and 3.3V MIC startup waveforms after 12V is
applied. 12Vin (Red), 5V STBY (Blue), 3.3V STBY (Green), 3.3V MIC (Yellow), 0A loads on all outputs.
(2v/DIV, 100uS/DIV)

Timebase -300 us
100 psidiv Stop 142V
-6.05V offset -6.00 V offset -6.00 V offset -6.05V offs 100kS 100 MS/s Edge Positive

2.00 Vidiv 2.00 Vidiv 2.00 Vidiv
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The photo below shows the 3.3VSW and PG signal waveforms after 12V is applied.
3.3VSW (Red), 3.3VSW Power Good (Yellow), OA loads on all outputs.
(1VIDIV, 2mS/DIV)

Jp— Y

18
i
i
i
i
P

Timebase 0.00 ms

- ngg:—zr DC
5 ) v 2.00 ms/div Stop 146V
-3.025V ofst -3.005 V ofst] 100kS 5.00MS/s Edge Positive

The photo below shows the 12V ANT startup waveforms after 12V is applied.
12Vin (Red), 12V ANT (Yellow), 50mA loads on output, 12V ANT ENABLE connected to Vin.
(2V/IDIV, 200uS/DIV)

Timebase -800 ys
pl 200 psidiv Stop 144V
-6.05V offset -6.00 V offset 100kS 50.0MS/s Edge Positive
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2 Efficiency

Each converters is independently free-running (non-sync operation). 5V USB outputs are not cable voltage

drop compensated.

3.3V Efficiency (LMR14030), 1.9MHz, Vin = 12V
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5V USB Efficiency (TPS57140), 1.9MHz, Vin = 12V
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TPS61175 LED Driver Efficiency, 3 LEDs, 1.9MHz, I_LED = 0.163A
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3 USB Cable Drop Compensation
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LMR14030 Cable Drop Compensation (J12, 0.2ohms), Vin =12V, 3.3SW@1A
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TPS57140 Cable Drop Compensation (119, 0.2ohms), Vin =12V, 3.3SW@1A
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4 Output Ripple Voltage

The 3.3VSW output ripple voltage (AC coupled) is shown in the figure below. The voltage is measured
across C16 with the output loaded to 2.5A. The input voltage is set to 7V.
(10mV/DI1V, 500nS/DIV)

A
00 psf Trigger  CBES

mebase -2.00 ys|
10.0 mV/div| 500 ns/div Stop 700 pv
1 mV offset 20.0kS 4.00GS/s Edge Positive

The 3.3VSW output ripple voltage (AC coupled) is shown in the figure below. The voltage is measured
across C16 with the output loaded to 2.5A. The input voltage is set to 16V.
(10mV/DIV, 500nS/DIV)

A
00 psf Trigger  CBES

mebase -2.00 us
10.0 mV/div| 500 ns/div Stop 700 pv
4 mV offsef] 20.0kS 4.00GS/s Edge Positive
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The LMR14030 5V USB output ripple voltage (AC coupled) is shown in the figure below. The voltage is
measured across C29 with the output loaded to 2.1A. The input voltage is set to 16V.
(50mV/DIV, 500nS/DIV)

ﬁ
:
(
{
i
;
5
%‘

A

Timebase -2.00 us
50.0 mV/div| 500 ns/div Stop  10.5mV
6 mV offset] 20.0kS 4.00GS/s Edge Positive

The LMR14030 5V USB output ripple voltage (AC coupled) is shown in the figure below. The voltage is
measured across C28 with the output loaded to 2.1A. The input voltage is set to 16V.
(50mV/DIV, 500nS/DIV)

A

Timebase -2.00 us
50.0 mV/div| 500 ns/div Stop 125 mV
14 mV offset 20.0kS 4.00GS/s Edge Positive
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The TPS57140 5V USB output ripple voltage (AC coupled) is shown in the figure below. The voltage is
measured across C42 with the output loaded to 1A. The input voltage is set to 16V.
(20mV/DIV, 500nS/DIV)

<
<
(
(
(
(
(
)

A

Timebase -2.00 us
20.0 mV/div| 500 ns/div Stop 40mv
2 mV offsef] 20.0kS 4.00GS/s Edge Positive

The TPS57140 5V USB output ripple voltage (AC coupled) is shown in the figure below. The voltage is
measured across C45 with the output loaded to 1A. The input voltage is set to 16V.
(20mV/DIV, 500nS/DIV)

18

T D IO e O, O N, T I, O, I, O i, g

A

Timebase -2.00 us
20.0 mV/div| 500 ns/div Stop 4.0mVv
1 mV offset 20.0kS 4.00GS/s Edge Positive
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The TPS74701 1.2V Lin Reg output ripple voltage (AC coupled) is shown below. The voltage is measured
across C56 with the output loaded to 0.7A. The input voltage is set to 12V. 3.3VSW@1A
(10mV/DIV, 500nS/DIV)

Timebase 0.00 us
10.0 mV/div| 500 ns/div Stop 21mv
0 mV offset] 20.0kS 4.00GS/s Edge Positive

The TLV70018 1.8V Lin Reg output ripple voltage (AC coupled) is shown below. The voltage is
measured across C54 with the output loaded to 0.155A. The input voltage is set to 12V. 3.3VSW@1A
(10mV/DIV, 500nS/DIV)

N g R oo 0 Ly
2 ¥ Pyt =g gt . oo W - v W W T

Timebase 0.00 us
10.0 mV/div| 500 ns/div Stop 21mv
0 mV offset] 20.0kS 4.00GS/s Edge Positive
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The TPS7B6933 3.3V MIC Lin Reg output ripple voltage (AC coupled) is shown below. The voltage is
measured across C47 with the output loaded to 0.15A. The input voltage is set to 12V.
(10mV/DIV, 500nS/DIV)

L2yl e

Timebase 0.00 us
10.0 mV/div| 500 ns/div Stop 21mv
0 mV offset] 20.0kS 4.00GS/s Edge Positive

The TPS7B6950 5.0V STBY Lin Reg output ripple voltage (AC coupled) is shown below. The voltage is
measured across C49 with the output loaded to 0.15A. The input voltage is set to 12V.
(10mV/DIV, 500nS/DIV)

Timebase 0.00 us
10.0 mV/div| 500 ns/div Stop 21mv
0 mV offset] 20.0kS 4.00GS/s Edge Positive

Page 15 of 31 Power Management Solutions



8/24/2015 i
PMP11136 REVB Test Results m{;%[}‘ﬁﬁms

The TLV70033 3.3V STBY Lin Reg output ripple voltage (AC coupled) is shown below. The voltage is
measured across C52 with the output loaded to 0.05A. The input voltage is set to 12V.
(10mV/DIV, 500nS/DIV)

Timebase 0.00 us
10.0 mV/div| 500 ns/div Stop 21mv
0 mV offset] 20.0kS 4.00GS/s Edge Positive
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5 Load Transients

The 3.3VSW load transient response (ac coupled) is shown for a load current step between 1.5A and 2.5A.
Vin =12V.

(100mV/DIV, 1A/DIV, 100uS/DIV)

Timebase -398 psfTrigger [DES
100 mV/div 1.000 A/div 100 psidiv Auto 1.94A
102 mV ofst -3.020 A ofst] 100kS 100 MS/s Edge Positive

The 3.3VSW load transient response (ac coupled) is shown for a load current step between 0.5A and 2.5A.
Vin =12V.
(100mV/DIV, 1A/DIV, 100uS/DIV)

Timebase -398 ps§Trigger [E)(=e)
100 mV/div 100 psidiv Stop 194A
102 mV ofst -3. A ofs! 100kS 100 MS/s Edge Positive
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The LMR14030 5V USB load transient response (ac coupled) is shown for a load current step between 0A
and 2.1A. Vin = 12V. The voltage is measured at C29 (before cable drop compensation).
(200mV/DI1V, 1A/DIV, 200uS/DIV)

18
.
{

C Timebase -784 ps]Trigger (CHES
200 mV/div 1.000 A/div| 200 psidiv Stop 196 A
265 mV ofst -3.025 A ofst] 100kS 50.0MS/s Edge Positive

The LMR14030 5V USB load transient response (ac coupled) is shown for a load current step between 0A
and 2.1A. Vin = 12V. The voltage is measured at R22 (0.2 Ohm resistor, after cable drop compensation).
(200mV/DIV, 1A/DIV, 200uS/DIV)

P P \-u. [ N S N S

C Timebase -784 psf Trigger DC.
200 mV/div. < Ji 200 psidiv Stop 196 A
205 mV ofst -3. 100kS 50.0MS/s Edge Positive
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The TPS57140 5V USB load transient response (ac coupled) is shown for a load current step between 0A
and 1A. Vin = 12V. The voltage is measured at C42 (before cable drop compensation).
(200mV/DI1V, 1A/DIV, 200uS/DIV)

C Timebase -784 ps]Trigger (CHES
200 mV/div 1.000 A/div| 200 psidiv Stop 390 mA
230 mV ofst. -3.010 A ofst] 100kS 50.0 MS/s Edge Positive

The TPS57140 5V USB load transient response (ac coupled) is shown for a load current step between 0A
and 1A. Vin = 12V. The voltage is measured at R35 (0.2 Ohm resistor, after cable drop compensation).
(200mV/DIV, 1A/DIV, 200uS/DIV)

C Timebase -784 ysf Trigger DC.
200 mV/div. < Ji 200 psidiv Stop 390 mA
195 mV ofst -3. 100kS 50.0MS/s Edge Positive
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6 Switch Node Waveforms
The photo below shows the 3.3VSW switching voltage for an input voltage of 6V and a 2.5A load.

(2V/IDIV, 200nS/DIV)

Sk S e
[
mebase  0ns
200 ns/div Stop 206V

2.00 V/div|
8.00kS 4.00GS/s Edge Positive

-6.05V offset

The photo below shows the 3.3VSW switching voltage for an input voltage of 16V and a 2.5A load.
(5V/DIV, 200nS/DIV)

200 ns/div Auto 205V
8.00kS 4.00GS/s Edge Positive

5.00 V/div

-15.10 V ofst
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The photo below shows the 3.3VSW switching voltage for an input voltage of 12V and a 0A load.
(2V/DIV, 1uS/DIV)

[
Timebase 0.00 ysf Trigger [CBES

100ps/div Stop 206V

2.00 V/div|
40.0kS 4.00GS/s Edge Positive

The photo below shows the LMR14030 5V USB switching voltage for an input voltage of 7V and a 2.1A
load. (2V/DIV, 200nS/DIV)

S——— o = - L — = = o = —
[ § ]
4 ¥ ¥
V i i
¢ Iy
I | ! ta
i i
| !
' f
{ i ] ,
E | f |
o | e
[
Timebase 0 ns|

2.00 V/div| 200 ns/div Auto 476V
8.00kS 4.00GS/s Edge Positive

-6.00 V offset
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The photo below shows the LMR14030 5V USB switching voltage for an input voltage of 16V and a 2.1A

load. (5V/DIV, 200nS/DIV)

e
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L 5 i) b 5 = 5 — ke
[
Timebase 0 ns|
200 ns/div Auto 475V

8.00kS 4.00GS/s Edge Positive

5.00 V/div|

-15.00 V ofst]

The photo below shows the TPS57140 5V USB switching voltage for an input voltage of 7V and a 1A
load. (2V/DI1V, 200nS/DIV)
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-6.00 V offset
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The photo below shows the TPS57140 5V USB switching voltage for an input voltage of 16V and a 2.1A
load. (5V/DI1V, 200nS/DIV)

yf—
F
J

[
Timebase 0 ns|
200 ns/div Auto 475V
8.00kS 4.00GS/s Edge Positive

5.00 V/div|

-15.00 V ofst]

The photo below shows the TPS61175 LED driver switching voltage for an input voltage of 6V and

driving 3 white LEDs. 3.3VSW@1A
3.3VSW Switch Node (Yellow), TPS61175 Switch Node (Red), TPS61175 LED current (Green)

(2V/DIV, 50mA/DIV, 200nS/DIV)

e

Timebase  0ns|
200 ns/div Stop 340V
400kS 2.00GS/s Edge Positive

ci
50.0 mA/div|

2.00 Vidiv 2.00 Vidiv

-6.05V offset -6.05V offset -151.0 mA|
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The photo below shows the TPS61175 LED driver switching voltage for an input voltage of 16V and
driving 3 white LEDs. 3.3VSW@1A

3.3VSW Switch Node (Yellow), TPS61175 Switch Node (Red), TPS61175 LED current (Green)
(3.3VSW is 5V/DIV, TPS61175 is 2V/DIV, 50mA/DIV, 200nS/DIV)

Tl ] Jhee " ,:{."': ey f“:&'fﬁ‘f '1
| i i i b § ﬂ.
‘ 1 { ' [ i
| . ! !I |
| ' ‘
! ] . i —“"
T f i { | i
| | ]
| 1 | L]
! i ]
m...‘l'... i  — §
sk | || \
2 a‘,m,___ o J ‘I’&, ‘‘‘‘‘‘‘‘‘‘‘‘ " 0 Rl e, ?'\.,‘. s e J

200 ns/div Auto 340V
400kS 200GS/s Edge Positive

5.00 V/div 2.00 Vidiv 50.0 mA/div)

-15.10 V ofst -6.05V offset -151.0 mA|

The photo below shows the TPS61175 LED driver switching voltage for an input voltage of 12V with

open LEDs (fault condition). 3.3VSW@1A
3.3VSW Switch Node (Yellow), TPS61175 Switch Node (Red), TPS61175 LED current (Green)

(5V/DIV, 50mA/DIV, 200nS/DIV)

| RN |
e A O T A A

Timebase  0ns
200 ns/div Stop 340V
400kS 2.00GS/s Edge Positive

5.00 Vidiv 5.00 Vidiv 50.0 mA/div
-15.10 V ofst -15.10 V ofst -151.0 mA|
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The photo below shows the TPS61175 LED driver switching voltage and the sync signal at R21. The
input voltage is 12V and the load is 3 white LEDs. 3.3VSW@1A

R21 Sync Signal (Yellow), TPS61175 Switch Node (Red), TPS61175 LED current (Green)

(sync signal is 1V/DIV, TPS61175 switch node is 2V/DIV, 50mA/DIV, 200nS/DIV)

.--———ha-_'_‘.‘—I— - ol — il el S e | -l |

2.00 V/div 50.0 mA/div| 200 ns/div Stop 206V
-3.025V ofst -6.05V offset -151.0 mA| 400kS 200GS/s Edge Positive
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7 Loop Gain

The plot below shows the 3.3VSW loop gain for 12Vin and load of 2.5A.

Loop Gain (Vin = 12V) BW: 76.2KHz PM: 52 degrees
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The plot below shows the LMR14030 5V USB loop gain for 12Vin and load of 2.1A. R33 opened.
Loop Gain (Vin = 12V) BW: 52.2KHz PM: 58 degrees
8 5—P|‘17ase 4 ‘ 8
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The plot below shows the LMR14030 5V USB loop gain for 12Vin and load of 2.1A. R33 installed.

Loop Gain (Vin = 12V) BW: 47.2KHz PM: 69 degrees
8 1-Ph}ase M-\\.\‘\ ‘ [ ‘ 8
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|
1 ‘SIdeBur { i
|
|
ol 18
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The plot below shows the TPS57140 5V USB loop gain for 12Vin and load of 1A. R48 opened.
Loop Gain (Vin = 12V) BW: 50.7KHz PM: 51 degrees
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The plot below shows the TPS57140 5V USB loop gain for 12Vin and load of 1A. R48 installed.

Loop Gain (Vin = 12V) BW: 48.2KHz PM: 59 degrees
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The plot below shows the TPS61175 LED Driver loop gain for 12Vin and a 3 white LED load (0.163A).

Loop Gain (Vin = 12V) BW: 29.0KHz PM: 63 degrees
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8 MISC Waveforms

The photo below shows the 12V ANT output voltage during an overload. The 12V ANT load current is
ramped up from 0A to 150mA. The 12V ANT SHORT signal trips at 78mA.

12V ANT (Yellow), 12V ANT SHORT signal (Red), 12V ANT current (Green)

(2VvIDIV, 50mA/DIV, 200uS/DIV)

4] P

“mm m

- it
wL : Trigger OC
2.00 V/div 2.00 V/div 50.0 mA/div| 200 psidiv Auto 840 mV

-6.05 V offset -6.00 V offset -151.0 mA| 100kS 50.0 MS/s Edge MNegative
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9 Photo

The photo below shows the PMP11136 REVB assy.
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10 Thermal Image

A thermal image is shown below operating at 12V input and room temp with no airflow. The outputs are
loaded to:

3.3VSW @ 1.5A

3X White LED @ 0.163A (~10.5V)

12V ANT @ 48mA (10.56V out, 220 ohms)
5V USB @ 2.25A (5.46V out)

5V USB @ 1A (5.14V out)

3.3V MIC @ 48mA (3.29V, 68.1 ohm)

5V STBY @ 93mA (5.01V, 53.6 ohm)
3.3V STBY @ 48mA (3.29V, 68.1 ohm)
1.2V @ 0.7A

1.8V @ 0.123A (1.802, 14.6 ohm)

NO.1

240
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