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13 TEXAS

INSTRUMENTS Test Report PMP7919
Vin 5.5V — 16V (change input/output
caps and FETs if need to handle load
dump)
Vout 11.84V
lout Max 15A
Fsw 450kHz per phase
FABRICATION

Board Dimensions: 4” x 3”

Top Side
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SCHEMATIC
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Note: Q1 to Q8 are BSCOSONE2LS
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INSTRUMENTS Test Report PMP7919

Thermal Image #1...
Vin = 9.5V
lout = 15A
FETs... CSD16415's
25V
Rds_on=1.5mQ (Vgs=4.5V)
Qg =21nC (Vgs=4.5V)

Comments...Board was on for 3 minutes at Vin 9.5 volts at max load 15A. (Notice Q3 and Q4
-====_approaching 91C)
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Thermal Image #2...

Vin = 13V

lout = 15A

FETs... CSD16415’s
25V
Rds_on=1.5mQ (Vgs=4.5V)
Qg =21nC (Vgs=4.5V)
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Thermal Image #3...

Vin = 10V

lout = 15A

FETs...BSCOS0NE2LS’s
25V
Rds_on=3mQ
Qg=10.4nC
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Thermal Image #4...
Vin = 10.5V
lout = 15A
FETs...
\Y
Rds_on=mQ
Qg=nC

Comments...

Vin 10.5 Volts load is at 15A with the 40V FET’s ( CSD16413Q5A) All 8 of them. Max Temp is 72C.
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Thermal Image #5...
Vin = 10V
lout = 15A
FETs...

\Y
Rds_on=mQ
Qg=nC

Comments...

Vin 10.5 Volts load is at 15A with the 40V FET’s ( CSD16413Q5A) Q4 and Q8 are removed. Max Temp is
77C.
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Efficiency Curve with original FETs CSD16415

efficiency curve
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Efficiency Curve Data
Vin lin Vout lout Pin Pout Ploss EFF
9.5 2.4 11.84 1.65 22.8 19.536 3.264 0.85684
9.5 4.36 11.84 3.15 41.42 37.296 4.124 0.90043
9.5 6.35 11.847 | 4.65 60.325 55.08855 | 5.23645 | 0.91320
9.5 8.292 11.846 | 6.15 78.774 72.8529 | 5.9211 0.92483
9.5 10.24 11.844 | 7.65 97.28 90.6066 | 6.6734 0.93140
9.5 12.204 | 11.843 |9.18 115.938 | 108.7187 | 7.21926 | 0.93773
9.5 14.165 | 11.842 | 10.65 134.5675 | 126.1173 | 8.4502 0.93720
9.5 16.14 11.841 | 12.15 153.33 143.8682 | 9.46185 | 0.93829
9.5 18.13 11.84 13.68 172.235 | 161.9712 | 10.2638 | 0.94041
9.5 20.118 | 11.839 | 15.18 191.121 | 179.716 | 11.40498 | 0.94033
9 2/20/13
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Current Sharing #1
Vin =9.5Vin
lout = 15A
Channel 1 =
Channel 2 =
Channel 3 =
Comments... CH1 Current average is 10.2A

_. P \’\-ﬂ._.- T ”rwn._r' Pegaiat '-'\.:W P #‘wﬁ_i Prigiut Pt Pl A
2, . . . .

} |5 00GS/s | |
»v—120 000ns || 10M points |

.r —4.20v |

(20 Feb 2013]
10:13:05 |
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Current Sharing #2
Vin =9.5V
lout = 15A
Channel 1 =
Channel 2 =
Channel 3 =
Comments... CH2 Current average is 10.1A, Current Sharing between the 2 phases is +/- .5%

ar 5 .UUGSISQ
| ) |

-00p
] lI»¥—120.000ns J|10M points |

20 Feb 2013]
l10:12:20
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Input Line Transient #1
Vin = 13.2V down to 5.5V (2.7ms) then up to 9V (700ms)
lout = 15A

Comments...No extra output capacitor, Deviation from Vout (right side of perturbation) 1.1V.
Recommend setting vout to 11.6V and above to clear the 10.5V Vout min level

Zoom Factor: 250X

B @) 200V &

Low signal amplitude

Z 4. .UUms 1 UUMS!SI (1] ;J' 9.56 V.
| 10r\1 10M points | | |

‘ ‘ ‘ (22 Feb 2013
20MHzZ 110:23:55
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Input Line Transient #2
Vin = 13.2V down to 5.5V (2.7ms) then up to 9V (700ms)
lout = 7.5A
Comments...No extra output capacitor, Deviation from Vout (right side of perturbation) 1.17V.

PreVu M 1.00s

A Al S s

@ 2.00v % @ 200V

W 1.00r\15/s. )
| R (N

‘ ‘ - ‘ ‘ Auto) (26 Feb 2013]
Edge 2 HF Reject 5.60 V| CERD

Input Line Transient #3

13 2/20/13



i3 TEXAS
INSTRUMENTS Test Report PMP7919

Vin = 13.2V down to 5.5V (2.7ms) then up to 9V (700ms)
lout = 3.5A
Comments...No extra output capacitor, Deviation from Vout (right side of perturbation) 670mV.

Prevu M 1.008

Zoom Factor: 100 X

@ 200V & 200V &

I Z 10.0ms 1.00M5/s I 5.60V |
\ | Wimauses [ & 7 >0V]

: Auto (26 Feb 2013]
‘ Edge ‘ 2 HF Reject ‘ 5.60 V ‘ 102:03:04

Input Line Transient #4
Vin = 13.2V down to 5.5V (2.7ms) then up to 9V (700ms)

14 2/20/13



i3 TEXAS
INSTRUMENTS Test Report PMP7919

lout = 3.5A

Comments...1,000uF added to output cap, Deviation from Vout (right side of perturbation) 1.0V.
Recommend setting Vout to 11.5V and above to clear the 10.5V Vout min level

ZoomTFactor 250K

(1.00MS7s .OOMSKS. | | .;J'. .9 56.\-" |
10M points |

(22 Feb 2013
110:17:19

Input Line Transient #5
Vin = 13.2V down to 5.5V (2.7ms) then up to 9V (700ms)
lout = 3.5A
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Comments...2,000uF added to output cap, Deviation from Vout (right side of perturbation) 1.0V.
Recommend setting Vout to 11.5V and above to clear the 10.5V Vout min level

Zoom Factor: 250X

7 4. .Uﬂms 1 (](]MSISI ;J' 9.36 V
JE200ms o parmts I |

‘ 22 Feb 2013
20MHz | 10:00:07 |

Output Voltage Ripple #1
Vin =9.5V
lout = 15A
Channel 1 =

16 2/20/13



i3 TEXAS
INSTRUMENTS Test Report PMP7919

Channel 3 =

Channel 4 =
Comments... 790mVpk-pk ripple, CH2 Current average is 10.1A, Current Sharing between the 2
phases is +/- .5%

@ 100V 2 . S S
A Clipping negative 1 [400ns | |5 00GS/5 | | 7 420V
Low signhal amplitude \5+¥—120.000ns ]| 100k points)

& vax 4.40 v ) .
@D Frequency 918.8kHz [20 Feb 2013|

|09:57:22 |

| @D Min —11.6 ¥

Load Transient #1
Vin =9.5V
lout = 7.5A to 15A (100mA/us, 1kHz, 50% duty cycle)

Channel 3 = Output voltage

17 2/20/13
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Comments...
Prevu

E||5.0l1)f\13.’s || & EJ'. 4.0.(.)I'I'I.V-.'|

A Clipping negative 1 LI+¥0.00000s ] 100k points)

@ Vax 2,77V (20 Feb 2013]
| @D Min -230mv 104:31:29

Startup Waveforms #1
Vin = 9.5V
lout = No Load

Channel 1 = Switch node of phase 1 ()

18 2/20/13
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Channel 2 = Switch node of phase 2 ()
Channel 3 = Vout

Comments...
Prevu

2 %

@ 100V & 10,0V &
f A Clipping negative
Mo period found

@ vax 12.2¥ . — ]
@D Frequency 105.8 Hz (10.0ms | |1 OOMS.’S | | S 8.32v |
L@ Min -1.80V \+~0.00000s | [100k points

‘ ‘ ‘ (20 Feb 2013]
20MHzZ 106:42:56 |

Startup Waveforms #2
Vin = 9.5V
lout = 15A (Full load)
Channel 1 = Switch node of phase 1 ()

Channel 2 = Switch node of phase 2 ()

19 2/20/13
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Channel 3 = Vout

Comments...

A Clipping negative
No period found

& Vax . W M.00ms/s ||W|
L@ Min . \+¥0.00000s 100k 100k points)

‘ ‘ ‘ (20 Feb 2013]
20MHZ l05:20:41 |

Startup Waveforms #3
Vin = 13V
lout = No Load

Channel 1 =Vin

Channel 2 = Switch node of phase 2 ()

20 2/20/13
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Channel 3 = Switch node of phase 2 ()
Channel 4 = Vout

Comments...

: £.27ms
: . 10.1ms
: A1.87ms

10,0V & 4.00ms 25.0MS/s 1 3 '“11 Mar 2013]

+>11.3068ms 1M points  7.20V [[13:42:46

Startup Waveforms #4
Vin = 13V
lout = 15A
Channel 1 =Vin

Channel 2 = Switch node of phase 2 ()

21 2/20/13
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Channel 3 = Switch node of phase 2 ()
Channel 4 = Vout

Comments...

10,0V & 4 ooms 25.0MS/s O - 'Hn Mar 2013]
uwo B-v0.00000s 1M points  7.20 V ||18:33:26

Startup Waveforms #5
Vin =12V
lout = No Load
Channel 1 =Vin

Channel 2 = Switch node of phase 2 ()

22 2/20/13
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Channel 3 = Switch node of phase 2 ()
Channel 4 = Vout

Comments...

8.27ms
10.1ms
A1.87ms

10,0V & ) 25.0MS/s O - 'Hn Mar 2013]
B-+v11.3068ms 1M points  7.20 v [13:41:58

Startup Waveforms #6
Vin =12V
lout = 15A
Channel 1 =Vin

Channel 2 = Switch node of phase 2 ()

23 2/20/13



i3 TEXAS
INSTRUMENTS Test Report PMP7919

Channel 3 = Switch node of phase 2 ()
Channel 4 = Vout

Comments...

—169Ms
3005
AdBIUS

10,0V & 4 ooms 25.0MS/s O - 'Hn Mar 2013]
B+v0.00000s 1M points  7.20 v [18:31:09

Startup Waveforms #7
Vin =11V
lout = No Load

Channel 1 =Vin
Channel 2 = Switch node of phase 2 ()

24 2/20/13
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Channel 3 = Switch node of phase 2 ()
Channel 4 = Vout

Comments...

8.27ms
10.1ms
A1.87ms

10,0V & 4.00ms 25.0MS/s O - 'Hn Mar 2013]
B-+v11.3068ms 1M points  7.20 v [13:40:27

Startup Waveforms #8
Vin =11V
lout = 15A
Channel 1 =Vin

Channel 2 = Switch node of phase 2 ()

25 2/20/13
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Channel 3 = Switch node of phase 2 ()
Channel 4 = Vout

Comments...

—169Ms
3005
AdBIUS

10,0V & 4 ooms 25.0MS/s O - 'Hn Mar 2013]
uwo 00000s 1M points 7.20 vV [18:28:46

!—hl—i—i—!z'

26 2/20/13



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third party
intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's
applicable warranties or warranty disclaimers for Tl products.
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