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1. Board Picture

2. Design Specifications

Vin Min. 3.1Vdc

Vin Max. 3.5Vdc

Vout -5.2Vdc

lout 4A

fsw 1Mhz

Temp 25Deg C
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3. TYPICAL PERFORMANCE

3.1 EFFICIENCY
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Figl Efficiency Curve

3.2 Power Loss
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Fig2 Load regulation Curve

3 2/4/2015



13 TEXAS
INSTRUMENTS

Test Report PMP10638

3.3 Load Transient Response:
Ch1=Vo_ac(100mV/DIV), CH4=lo(1A/DIV)

Test Guild: Probe GND connect to Input GND

TekRun

—Trigd

@ 100mv A6 @ 1.00A Q) ; ; :
@ V= 176my [1.00ms ] [100[\-15.!5 ] [ @& 5 1.54 A]
@ Vin —176mv 1M points

Add Remove Indicators waveform o CIEJI;'IE:(I)QI'S
Measurement||Measurement| Off Histograms More On Screen

Fig3 Transient Response, Vin=3.3V DC 10=25%~50%~20%
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TekRun

__Trigd

(@ 100mv b

@ 1.00A Q5. .

100M575 .'.r 2.50 A
1M points

@ Max 196my
@ Min —-192mv

Add Remove Indicators waveform &
Measurement||Measurement Off Histograms More

e

Bring
Cursors
On Screen

Fig 4 Transient Response, Vin=3.3V DC 10=50%"~75%~50%
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__Trigd

TekRun

(@ 100mv b

@ 1.00A Q5. .

e

100M575 .'.r 1.54 A
1M points

@ Max 184my
@ Min —184mv

Add Remove Indicators waveform &
Measurement||Measurement Off Histograms More

Bring
Cursors
On Screen

Fig 5 Transient Response, Vin=3.1V DC 10=25%~50%~20%
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TekRun

__Trigd

(@ 100mv b

@ 1.00A Q5. .

100M575 .'.r 2.50 A
1M points

@ Max 192my
@ Min -196mv

Add Remove Indicators waveform &
Measurement||Measurement Off Histograms More

e

Bring
Cursors
On Screen

Fig 6 Transient Response, Vin=3.1V DC 10=50%"~75%~50%
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__Trigd

TekRun

(@ 100mv b

@ 1.00A Q5. .

e

100M575 .'.r 1.54 A
1M points

@ Max 168my
@ Min —-168mv

Add Remove Indicators waveform &
Measurement||Measurement Off Histograms More

Bring
Cursors
On Screen

Fig7 Transient Response, Vin=3.5V DC 10=25%~50%"~20%
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TekRun

__Trigd

(@ 100mv b

@ 1.00A Q5. .

100M575 .'.r 2.50 A
1M points

@ Max 188my
@ Min —184mv

Add Remove Indicators waveform &
Measurement||Measurement Off Histograms More

e

Bring
Cursors
On Screen

Fig 8 Transient Response, Vin=3.5V DC 10=50%"~75%~50%

Ch1=Vo_ac(1V/DIV), CH4=10(1A/DIV)
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TekPrevu

(@ 1.00V ~ub

@ 1.00A Qn). .

]F..r .1..18.A]

@ Vax 1.20V [2.00ms ][so.omgfs

@ \in —400my 1M points
Add Remove Indicators Waveform & CEI';_;'L%S

Measurement|[Measurement Off Histograms More On Screen

Fig 9 Transient Response, Vin=3.1V DC lo=0A-3.8A
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TekStop :

(@ 1.00V ~ub

@ 1.00A Qn). .

]F..r .1..14.A]

@ Vax 1.14 v [2.00ms ][so.omgfs

@ \in —-380mv 1M points
Add Remove Indicators Waveform & CEI';_;'L%S

Measurement|[Measurement Off Histograms More On Screen

Fig 10 Transient Response, Vin=3.3V DC lo=0A-3.8A
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TekRun

__Trigd

(@ 1.00V ~ub

@ 1.00A Q5. .

50.0M575 .'.r 1.16 A
1M points

@ Vi 110V [2'00"‘5
@ Min —-380mv

Add Remove Indicators Waveform . CEI;.IS'L%S
Measurement||Measurement Off Histograms More On Screen

Fig 11 Transient Response, Vin=3.5V DC lo=0A-3.8A

3.4 Power up and Power down

Ch1=Vo(2V/DIV),Ch2=VIN(2V/DIV) Ch3=PVIN(1V/DIV),CH4=I0(1A/div)

Test Guild: All Probe GND connect to Input GND, CH1+ connect to —=Vo, CH2+ connect to VIN,

CH3+ connect to PVIN

12
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TekRun S e R U

@iio

(@ 200v & @2 @ 1.00v % @ 1.00V &) [10.0ms ][10.0M$KS ]F. 1 -3.20 v]
@ vax 280mv 1M points

@ Min ~5.48 ¥

@ rall Time 928.7us

@@ Over 2.985 %

Fig 12 Vin=3.1V lo=0A Power up from VIN
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TekRun

@y

. Trigz

C. 2.00 vi By . '2.500'\4' B . 700V EBw . 00V 'Bwj'[m.om's — ] .[1(.).0.M§fsi ][ .'\. —'3.'20'v]
@ viax 280mv 1M points
@ Vvin ~5.40V
@ rall Time 932.9us
@@ Over 3.030 %
Fig 13 Vin=3.1V lo=2A Power up
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TekRun S e R U

@

(@ 200v & @ 200V 5 @ 1.00V &% @ 100V &) [10.0ms 10.0M5/s @ . 320V
1++234.000us 1M points

@ vax 280my
@ Min ~5.40 ¥
@ rall Time 927.7us
@@ Over 3.030 %

Fig 14 Vin=3.1V lo=4A Power up
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. Trigz

TekRun

==

(@ 200v & @ 200V 5 @ 1.00V &% @ 100V &) [10.0ms 10.0M5/s @ . 320V
1++234.000us 1M points

@ vax 280my

@ Min ~5.40 ¥
@ rall Time 919.3us
@@ Over 3.030 %

Fig 15 Vin=3.3V lo=0A Power Up
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TekRun S e R U

@

(@ 2.00v & @ 200V 5 @ 1.00V &% @ 100V &) [10.0ms ][mm\asxs ][ ) '\.—3.20\;]

@ vax 280mV 1M points
@ Vin —5.40V
@ rall Time 943.0us
@@ Over 1.493 %

Fig 16 Vin=3.3V lo=2A Power up
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. Trigz

TekRun

==

(@ 200v & @ 200V 5 @ 1.00V &% @ 100V &) [10.0ms 10.0M5/s @ . 320V
1++234.000us 1M points

@ vax 280my

@ Min ~5.40 ¥
@ rall Time 919.3us
@@ Over 3.030 %

Fig 17 Vin=3.3V lo=4A Power up
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TekRun S e R U

@iio

(@ 200v & @2 @ 1.00v % @ 1.00V &) [10.0ms ][10.0M$KS ]F. 1 -3.20 v]
@ vax 280mv 1M points

@ Min ~5.48 ¥

@ rall Time 936.7Ms

@@ Over 2.985 %

Fig 18 Vin=3.5V lo=0A Power up
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TekRun S e R U

@

(@ 2.00v & @ 200V 5 @ 1.00V &% @ 100V &) [10.0ms ][mm\asxs ][ ) '\.—3.20\;]

@ vax 280mV 1M points
@ Vin ~5.48Y
@ rall Time 924.9us
@@ Over 4.545 %

Fig 19 Vin=3.5V lo=2A Power up
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. Trigz

TekRun

@

1
"

(@ 2.00v & @ 200V 5 @ 1.00V &% @ 100V &)

@ vax 280my
@ Min ~5.48 ¥
@ rall Time 926.0us
@@ Over 4.545 %

] [10.0M5f§

10.0ms
1M points

]F.'\. —'3.'20'v]

Fig 20 Vin=3.5V lo=4A Power up

21
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. Trigz

TekRun

]

oo TR

(@ 200v & @ 200V 5 @ 1.00V &% @ 100V &) [10.0ms 10.0M5/s @ 5 320V
@ Viax 200mv -+v234.000us 1M points

@ Vin 5,48V

@ rall Time ————.5  No valid edge
@@ Over 3.030 %

Fig 21 lo=4A Power Down
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TekRun

(@ 2.00v & @ 200V 5 @ 1.00V &% @ 100V &) [10.0ms ][10.0M$KS ][ @ —3.20v]
@ vax —200mV 1M points

@ Vin ~5.48 V

@ rall Time ————.5  No valid edge

@@ Over 4.918 %

Fig 22 l10=2A Power Down
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TekRun S e R U

@iio

(@ 2.00v & @ @ 1.00v % @ 1.00vV &) [400ms ][250k3fs ][ ) J'—3.20V]

@ vax 520mVv 1M points
@ Vin ~5.48Y

@ rall Time ————.5  No valid edge

@@ Over 2.817 %

Fig 23 l10=0A Power Down

3.5 Ripple
Ch1=Vo_ac (20mV/DIV) with 20 MHz Bandwidth
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TekPrevu g

| i "
1f
_ i
(@ 20.0mvhe ][2.00;15 ][2.5005@ ]F. s 12.omv]
@ Peak—Peak 44.0my 1M points
@ vax 22.8mvy
@ Vvin -21.2mvy

Fig 24 VIN=3.3V, lo=4A,
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TekPrevu g

[12nliR . o 2
(@ 20.0mvoe ][2.00;15 ][2.5005@ ][ @ 5 12.omv]
@ Peak—Peak 44.8mV 1M points
@ vax 22.0mvy
@ Vvin —22.8mVy

Fig 25 VIN=3.1V, lo=4A,
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TekPrevu g

(@ 20.0mvhe ][2.00;15 ][2.5005@ ]F. s 12.omv]
@ Peak—Peak 42.4my 1M points

@ vax 20.4my

@ Vvin —22.0mv

Fig 26 VIN=3.5VDC, lo=4A,
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TekPrevu g

@ vax 8.40mvy
@ Vvin —-12.4mv

(@ 20.0mvhe ][2.00;15 ][2.5005@ ]F. s 4.4omv]
@ Peak—Peak 20.8mv 1M points

Fig 27 VIN=3.1VDC, lo=2A,

28
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TekPrevu g

E IHIE
LA s .
(@ 20.0mvhe ][2.00;15 ][2.5005@ ]F. s 3.2omv]
@ Peak—Peak 21.6my 1M points
@ vax 10.4my
@ Vvin —-11.2mvy

Fig 28 VIN=3.3VDC, lo=2A,
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TekPrevu g

@ 20.0mvie

J 2;00;15 — 2.50G575 ' ..r 3.20mv
1M points

@ Peak—Peak 23.2mv
@ vax 10.0my
@ Vvin —-13.2mvy

Fig 29 VIN=3.5VDC, lo=2A

30
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TekRun

-

~Auto

@ 10.0mvas ) : :
@ Peak-Peak 9.20my L . L e
@ vax 1.40mv ‘ [200}45 ] [SOOMS.:’S ] [ @ .r—3.4omv]
@ Vvin -7.80my 1M points
Add Remove Indicators Waveform & cﬁrr'srég:,s
Measurement||Measurement| Off Histograms More On Seraen
Fig 30 VIN=3.1VDC, lo=0A
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TekPrevu g

@ 10.0mvis

@ Peak-Peak 22.4my

200us 7 (500MS/7s .'.r 2.60my
1M points

@ Max 9.00mvy
@ Min —-13.4mvy
[ . R Bring
Add Remove Indicators &
Cursors
Measurement MeasurementJ Off More J On Screen
Fig 31 VIN=3.3VDC, lo=0A
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TekPrevu g

@ 10.0mvis

@ Peak-Peak 18.8mv

.2.00}.15. - S(IJOF.VIS.:’SI . .J’ —.40.0}1.\#
1M points

@ vax 7.00my
! Min —11.8mV¥ :
T e e iore | climors
Fig 32 VIN=3.5VDC, 10=0A,
3.5 LOOP
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Mag [B/A] (dB) | Phase [B-A] (deg)
30.000 200.000 =
24.000 160.000
18.000 120.000
12.000 80.000
6.000 40.000
0.000 0.000
-6.000 -40.000
-12.000 -80.000
-18.000 -120.000
-24.000 -160.000
-30.000 -200.000 =
[I 1
Dot L w2 [
Freueney Sw e EETE
e oo g Tosam ey g
Fig 33 Vin=3.1V l0=0.05A
Mag [B/A] (¢B) | Phase [B-A] (deg)
30.000 200.000 =
24.000 160.000
18.000 120.000
12.000 80.000
6.000 40.000
0.000 0.000
-6.000 -40.000
-12.000 -80.000
-18.000 -120.000
-24.000 -160.000
-30.000 -200.000 =

Dats M1 [m2 M2 - M1
Frequency S4Lkz 10039 kHz 9498 kHz
Magnitude -0.258.dB 24073 dB 235814 dB

Phase 62.344 deg 4482 deg -57.862 deg

Fig 34 Vin=3.1V lo=2A
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Mag [B/A] (dB) |
30.000
24.000
18.000
12.000

6.000
0.000
-6.000
-12.000
-18.000
-24.000
-30.000

Phase [B-A] (deg)

200.000

160.000
120.000
80.000
40.000
0.000
-40.000
-80.000
-120.000
-160.000

-200.000

Phase 58.036 deg 0114 deg

Data M [m2 M2 - M1
Frequency 310kke 10039 kHz 97.29 kHz
Magnitude -0343.dB 22421 dB 22072 dB

-57.921 deg

Fig 35 Vin=3.1V lo=4A

Mag [B/A] (¢B) | Phase [B-A] (deg)
30.000 200.000 =
24.000 160.000
18.000 120.000
12.000 80.000
6.000 40.000
0.000 0.000
-6.000 -40.000
-12.000 -80.000
-18.000 -120.000
-24.000 -160.000
-30.000 -200.000 =
I 1
Dot L 2 [
Hearnsae ‘i Smem S
e L iy Tuit ey 2 ey
Fig 36 Vin=3.1V l10=0.05A
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Mag [B/A] (dB) |
30.000
24.000
18.000
12.000

6.000
0.000
-6.000
-12.000
-18.000
-24.000
-30.000

Phase [B-A] (deg)

200.000

160.000
120.000
80.000
40.000
0.000
-40.000
-80.000
-120.000
-160.000

-200.000

Data M [m2 M2 - M1
Frequency 599 khiz 11409 kHz 10809 kHz
Magnitude -0.354 dB 24519 dB 24164 B
Phase 64341 deg 1420 deg 65,760 deg
Fig 37 Vin=3.3V lo=2A
Mag [B/A] (dB) | Phase [B-A] (deg)
30.000 200.000 =
24.000 160.000
18.000 120.000
12.000 80.000
6.000 40.000
0.000 0.000
-6.000 -40.000
-12.000 -80.000
-18.000 -120.000
-24.000 -160.000
-30.000 -200.000 —
[L I}
Dats M1 [m2 M2 - M1
Frequency 402 ke 11409 kHz 11007 kHz
Magnitude -0.301 dB -21.245 dB 20944 dB
Phase 59717 deg -8.49 deg 68,166 deg
Fig 38 Vin=3.3V lo=4A
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Mag [B/A] (dB) |
30.000
24.000
18.000
12.000

6.000
0.000
-6.000
-12.000
-18.000
-24.000
-30.000

Phase [B-A] (deg)

200.000

160.000
120.000
80.000
40.000
0.000
-40.000
-80.000

H -120.000
-160.000

-200.000

Data M [m2 M2 - M1
Frequency 336 ke 11946 kHz 11610 kHz
Magnitude -0.207 dB 36,866 dB 36,658 dB
Phase 52177 deg 81375 deg 29198 deg
Fig 39 Vin=3.5V 10=0.05A
Mag [B/A] (dB) | Phase [B-A] (deg)
30.000 200.000 =
24.000 160.000
18.000 120.000
12.000 80.000
6.000 40.000
0.000 0.000
-6.000 -40.000
-12.000 -80.000
-18.000 -120.000
-24.000 -160.000
-30.000 -200.000 —
[L I}
Dats M1 [m2 M2 - M1
Frequency 602 khiz 11946 kHz 11344 kHz
Magnitude -0.350 dB -25.412 dB -25.062 dB
Phase 64.520 deg 1544 deg 66,064 deg
Fig 40 Vin=3.5V lo=2A
37 2/4/2015
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Mag [B/A] (dB) | Phase [B-A] (deg)
30.000 200.000 =
24.000 160.000
18.000 120.000

80.000
40.000
0.000

6.000 | L o -40.000
-12.000 i -80.000
‘

-120.000

20000 || IIIII---IIIII L
-30.000 -200.000

M [m2 M2 - M1
Frequency 428k 10091 kHz 9663 kHz
ituds 0.060 dB -21.884 dB 21823 dB

60.109 deg 1104 deg 61213 deg

Fig 41 Vin=3.5V lo=4A
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