BFX-AT100 V015 Hardware unit test report

Hardware Unit Test Report

DCDC Power measurement

Hardware version | FW version Sample No. eMMC Flash P/N
V015 None S/N:2152001215-01S1 | None
1. PCBA Setup

PCBA only SMT on some parts of power IC, so the test is achieved by vendor. Some detail will be ignored.

Measure circuits:
There are 4 power circuits need to measure and check the power efficiency can reach 80% and 85%.
The power circuits and DCDC consumption with full load notes are as below:
1. VvDDCPU
VDDCPU is about 0.92V/368.5mA usage in full load condition with playing 4Kp60 video from YouTube.
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2. VDD_EE

VDD_EE is about 0.82V/688.8mA usage in full load condition with playing 4Kp60 video from YouTube.
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3. P1Vv2
P1V2 is about 1.2V/553.4mA usage in full load condition with playing 4Kp60 video from YouTube.
PP_PWRL_IN to P1V2
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P3V3 is about 3.3V/280.5mA usage in full load condition with playing 4Kp60 video from YouTube.
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Criteria:
1. vDDCPU

2. VDD_EE

3. P1v2

Spec

Test result

Rail VDDCPU:
Vout=0.92V, +/-100mV
Ripple = +/-10%

load transient = +/-10%
Power efficiency=80%
Power loss=20%

Phase Margin>=45 degree

Gain Margin>=12dB

Pass

Spec

Test result

Rail VDD_EE:
Vout=0.82V, +/-100mV
Ripple = +/-10%

load transient = +/-10%
Power efficiency=80%
Power loss=20%

Phase Margin>=45 degree
Gain Margin>=12dB

Pass

Spec

Test result

Rail P1V2:

Vout=1.2V, +/-100mV
Ripple = +/-10%

load transient = +/-10%
Tout=2A maximum

Power efficiency=85%
Power loss=15%

Phase Margin>=45 degree

Gain Margin>=12dB

Pass
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4. P3V3

Spec Test result
Rail P3V3:
Vout=3.3V, +/-100mV
Ripple = +/-10%
load transient = +/-10%
Jout=2A maximum Pass
Power efficiency=90%
Power loss=10%
Phase Margin>=45 degree
Gain Margin>=12dB
2. Test Results
1. VDDCPU
1. Efficiency
Vin lin Vout Tout Eff Loss Pass/Fail
5.127 0.0011 0.882 0 0.00% 0.00%|--
5.122 0.0212 0.8765 0.0987|  79.67%| 20.33%|Fail
5.117 0.0414 0.874 0.1987]  81.98%| 18.02%|Pass
5.112 0.061 0.8697 0.2987| 83.31%| 16.69%|Pass
5.107 0.0802 0.8674 0.3993|  84.56%| 15.44%|Pass
5.102 0.1004 0.8653 0.4993| 84.34%| 15.66%|Pass
5.118 0.121 0.8654 0.5987| 83.66%| 16.34%|Pass
5.11 0.1426 0.8636 0.6987| 82.81%| 17.19%|Pass
5.075 0.2129 0.8549 Il  79.12%| 20.88%|Fail
5.043 0.3477 0.8459 1.5006| 72.39%| 27.61%|Fail
5.004 0.5079 0.8357 2.0012| 65.80%| 34.20%|Fail
Efficiency Chart:
100.00%
90.00%
80.00% -
70.00% T——
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00% € T T T . )
0 0.5 1 1.5 2 2.5
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2. Ripple

| Math |

| ez / 880mv 20.0ms/div 500kS/s 2.0ps/pt

23 acqs RL:100k
Auto May 08, 2019 .

St Dev Count Info

oz om
72.0m
eisen [zs0 |
[zooma |

File | Edit

10.0mV Offse . |um_/'s71mv 20.0ps/div 500MS/s 2.0ns/pt
1.0A/div g

7 acqs RL:100k
St Dev Count Info

Auto May 08, 2019 18:00:10
-

Measure(V) [Spec(V) Pass/Fail

10%|-- 0.092
0A 0.8904 1.012|Pass
0.8712 0.828|Pass
0.0192 0.184|Pass
2A 0.8764 1.012|Pass
0.8676 0.828|Pass
0.0088 0.184|Pass
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3. Load transient

0.5A=>2A

File | Edit | Vertical | Horiziacq | Trig | Display | Cursors | Measure | Mask | Math | Myscope | Anaiyze | utiiities | Heip |[IF

T T T T T T T T T T T T

i L e

L L | L
50.0mV Offset:880.0mV 1MQ B§y:20.0Mm X \mm / 868.0mv 50.0us/div 2.0MS/s 500.0ns/pt
1.0A/div 500 By:20.0M -

568 acqs RL:1.0k
Auto

826.05536m [822.0m  [862.0m 4.701m
874.04624m [872.0m [p12.0m |

2A->0.5A

| Vertical | Horiziaca | Trg | Display | Cursors | Measure | Mask | Math | myscope | Anatyze | utiiities | Heip |[F
T T T T T T T T T T T

@I 50.0mV Offset:380.0mV 1MQ By:20.0M . [ &=™ \_s69.0mv 50.0ps/div 2.0MS/s 500.0ns/pt
@I 1.0A/div 50Q By:20.0m

46 acgs RL:1.0k
Auto

St Dev Count Info

[911.47248m [s76.0m [st6.0m |
[1osss7s7_[196 |
497.57944m
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0.5A<22A

File | Edit | Vertical | Horiziacq | Trig | Display | Cursors | Measure | Mask | Math | Myscope | Anaiyze | utiiities | Heip |[IF
T

\
/ 4
e A A AN, st oty o1 P SN A SN st ] Nt I
/

‘ \_IJ'/ '

@I 1.0A/div 50Q By:20.0m o« 377ps
193ps
@™ [5.181kHz

48 acgs

W 50.0mV Offset:350.0mV 1MQ By:20.0M || T [184ps | [ e&=» / 867.0mv || 100.0ps/div  1.0msIs

Auto

Min Max St Dev Count Info

[624.0myv_[625.91809m [s2¢.0m [6z8.0m [1572m [ss0 | |

[972.0mv_[911.18676m [s10.0m [s16.0m [1.40am [ss0 | |

[85.0mv_[s5.268665m [s2.0m [s0.om [1.852m [s5.0 |

2osa [1esazssz [19s  [202  [szeam [sso |
497.78153m

Measure(V) Spec(V)  |Pass/Fail
0.5-->2A 0.872 1.012|Pass
0.826 0.828|Pass
0.046 0.184/Pass
2A-->0.5A 0.91 1.012|Pass
0.862 0.828|Pass
0.048 0.184Pass
0.5<-->2A 0.912 1.012|Pass
0.824 0.828|Pass
0.088 0.184Pass
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4. bode plot

0.3A:

2A:

Magnitude (dB)

484863k 238741k |190.254k
0.2486

Magnitude (dB)
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Measure(V) Spec(V)  |Pass/Fail
0.5A 17.93dB >=12dB  |Pass
>=45
54.74 degree Pass
degree
2A 20.36dB >=12dB  |Pass
45.66 degree >=45 Pass
degree
2.VDD_EE
1. Efficiency:

Vin [in Vout [out Eff Loss Pass/Fail
5.1447 0.0011 0.825 0 0.00% 0.00%|--
5.1402 0.0199 0.821 0.0987)  79.22%|  20.78%|Fail
5.1357 0.039 0.8193 0.1987)  81.28%| 18.72%|Pass
5.1313 0.0577 0.8147 02987  82.19%| 17.81%|Pass
5.1271 0.0758 0.8113 0.3993|  83.36%| 16.64%|Pass

5.116 0.0945 0.8094 0.4987  83.49%| 16.51%|Pass

5.117 0.1141 0.8075 0.5987  82.80%| 17.20%|Pass

5.113 0.1346 0.8057 0.6987  81.80%| 18.20%|Pass
5.0985 0.2018 0.7894 1| 76.772%| 23.28%|Fail
5.0696 0.3306 0.7883 1.5006|  70.58%|  29.42%|Fail
5.0354 0.4858 0.7788 2.0012{  63.71%| 36.29%|Fail

Efficiency Chart:

90.00%

80.00% -

70.00% \\

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00% € - . . . .
0 0.5 1 1.5 2 2.5

2. Ripple
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0A:

| Ecit | vertical | Horiziacy | v | | Measure | M Math pe | Analyze | Utilt vew |IED

4 T

N —

1MQ By:20.0Mm m \mm / 825mv 20.0ms/div 500kS/s 2.0ps/pt
50Q By:20.0m

5 acqs RL:100k
Auto  May 09, 2019 10:10:52

Min Max St Dev Count Info
4m

835.4mV  [834.35999m [833. 835.8m [1.152m  [so0 ]
815.8mV_ [815.55999m [814.2m  [816.2m  [829.5 5.0 |
19.6mv__[18.800001m [17.2m  [216m _ [181im 0 |

100.0mA

100.0mA

2A:

Horizifcq | | s | Measure | M Math ope | Analyze | Utilti

v

20.0ms/div 500kS/s 2.0ps/pt

65 acqs RL:100k
Auto  May 09, 2019 10:13:05

St Dev Count Info

[222mv_[e28.A5785m [eztom _[e%62m [s7am  Jeso |
606 6mv_ (81252007 m [so7.m [s16.6m [z96zm [es.0 |
[f5.6my_[f5.83686m [om [ztem _[s346m [es0 |
o2A [sose222am |ioo.om (202 [ssism Jeso |
[£58A_|4s0.15693m ~ eridm Jeso |

Measure(V) [Spec(V) Pass/Fail

10% 0.082
0A 0.8354 0.902|Pass
0.8158 0.738|Pass
0.0196 0.164|Pass
2A 0.8222 0.902|Pass
0.8086 0.738|Pass
0.0136 0.164|Pass
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3. Load transient

0.5A-2A:

File | Edit | Vertical | Horizzacq | Trig | Display | Cursors | Measure | Mask | Math | Myscope | Analyze | utilities | Heip |IFD

y y u — T T T \ 4 u L s

&IW 50.0mV Offset:300.0mV 1MQ X ] [ &=™ / 800.0mv 50.0ps/div 2.0MS/s 500.0ns/pt

@TH 1.0A/div 50Q §y:20.0M X - | Run Sample

- 393 acqs RL:1.0k
Auto

St Dev Count Info

.
[F7Z:70548m [resom [r7eom [ioezm fooio | |
617.43566m [s160m [6z0.om [1.542m soi0 | |
#4754187m [s20m Jsoom _[1s2im fss10 |

[to7eatss [1os [ies [rrsém feoio | |

2A>0.5A:

File | Edit | Vertical | Horizzacq | Trig | Display | Cursors | Measure | Mask | Math | Myscope | Analyze | utilities | Heip |IFD
y y u — T T T \ 4 u T y

&IW 50.0mV Offset:300.0mV 1MQ X ] [ &=® \_828.0mv 50.0ps/div 2.0MS/s 500.0ns/pt
@TH 1.0A/div 50Q §y:20.0M -
65 acqs RL:1.0k
Auto

Count Info

n
807.98212m [806.0m 810.0m 1.086m [65.0 |

1.9656925
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0.5A<22A:

File | Edit | Vertical | Horizzacq | Trig | Display | Cursors | Measure | Mask | Math | Myscope | Analyze | utilities | Heip |IFD

&IW 50.0mV Offset:800.0mV 1MQ §y:20.0M

@ 1.0A/div 50Q By:20.0M

& [18aps
o« 3770

@™ [5.181kHz

Min Max St Dev

| A ®=®» / 800.0mv

Count Info

[rraomy_[7712868m [r70.0m [r7&om

850.0mv  [851.74082m [848.0m  [856.0m

460.0mA  [451.46059m [440.0m

R —
2o ||
2o ||
2o ||
X —

|[ 100.0us/div

72 acqs

Auto

Measure(V)

Spec(V)

Pass/Fail

0.5-->2A

0.816

0.902

Pass

0.768

0.738

Pass

0.048

0.164

Pass

2A-->0.5A

0.854

0.902

Pass

0.81

0.738

Pass

0.044

0.164

Pass

0.5<-->2A

0.85

0.902

Pass

0.774

0.738

Pass

0.076

0.164

Pass

1.0MS/s
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4. bode plot

0.3A:

Magnitude (dB)

2A:

Magnitude (dB)
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Measure(V) [Spec(V) Pass/Fail
0.5A 16.55dB >=12dB Pass
66.02 degree |[>=45 degree |Pass
2A 20.44dB >=12dB Pass
47.22 degree |>=45 degree |Pass
3. P1Vv2
1. Efficiency
Vin [in Vout [out Eff Loss Pass/Fail
5.1637 0.0012 1.2001 0 0.00% 0.00%|--
5.1584 0.0277 1.1986 0.0987)  82.719%| 17.21%|Fail
5.1524 0.0543 1.1961 0.1987  84.95%| 15.05%|Pass
5.1471 0.0803 1.193 02987  86.22%| 13.78%|Pass
5.1418 0.1059 1.1908 0.3993|  87.32%| 12.68%|Pass
5.1364 0.1324 1.1887 04987  &7.17%| 12.83%|Pass
5.1068 0.1596 1.1783 0.5987|  86.55%| 13.45%|Pass
5.103 0.1876 1.1878 0.6987  86.69%| 13.31%|Pass
5.1068 0.2762 1.1783 1|  83.54%| 16.46%|Fail
5.0727 0.4426 1.1683 1.5006|  78.09%| 21.91%|Fail
5.0328 0.637 1.1589 2.0012]  72.34%| 27.66%|Fail
Efficiency Chart:
100.00%
90.00%
80.00%
70.00% R —
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00% 1 - . . .
0 0.5 1 1.5 2 2.5
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2. Ripple

Edit | Vertical | Horizia ig y Measure | Mask | Math | My anayze | utities | Heip |IE

|[ soousrdiv 20.0ms/s 50.0ns/pt

10 acgs RL:100k

M. D Infe
ax il Count _Info Auto May 09, 2019 10:59:41

[iZosv_[1sossz [rzos  [130s  [1:3zm [fo0 |
[ifoev [1.0524 [r.495  [ifor [r.fosm [ro0 | |
omv_[10.280001m [o.2m [f24m _[tosrm [f00 | |
HoomA [S4om |doom |200m [oesim [100 |

2A:

Edit | Vertical | Horizéfcy | Trig Measure | Mask | Math | ope | anayze | utities | Heip |ED

|[ soousrdiv 20.0ms/s 50.0ns/pt

10 acgs RL:100k

Infe
Count _Info Auto May 09, 2019 10:59:41

[ioev [1.os24 [r.155 i

Measure(V) |Spec(V) Pass/Fail

10% 0.12
0A 1.206 1.32|Pass
1.196 1.08|Pass
0.010 0.240|Pass
2A 1.206 1.32|Pass
1.196 1.08|Pass
0.010 0.240|Pass
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3. Load transient
0.5A>2A:

File | Edit | Vertical | Horizzaca | Trig | Display | Cursors | Measure | Mask | Math | Myscope | Anatyze | utiiities | Heip |[FD)

T T T T T T T \ 4 T T T

Vout

s T S T VSV SV P

1MQ By:20.0M X \mm[nuv 50.0us/div 2.0MS/s 500.0ns/pt
50Q §y:20.0M -
703 acqs RL:1.0k
Auto

St Dev Count Info

fissom Jrozo | |
[r402m —fro20 | |
[65.0mv_fo7.8526%m Joa.om [2.0m

[io6A fzooiseti [tos | Zo.som —froz0 ||

2A>0.5A:

File | Edit | Vertical | Horizzaca | Trig | Display | Cursors | Measure | Mask | Math | Myscope | Anatyze | utiiities | Heip |[FD)
T = T T T T T T \ 4 T T T

Vout

1MQ By:20.0M X \mm'\_mzuv 50.0us/div 2.0MS/s 500.0ns/pt

50Q By:20.0Mm
92 acqs RL:1.0k

Auto

1.572m

[i-sussss [iive  [iied |

498.55268m 5.889m
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0.5A<22A:

File | Edit | Vertical | Horizzaca | Trig | Display | Cursors | Measure | Mask | Math | Myscope | Anatyze | utiiities | Heip |[FD)

~

Vout /f \
. /
\/~wu-.w~wf~”awwhmwﬁ\ww~”\ r’" Ny A A oA A ot s p g A AR g S St ] b S VUR ot Nl 000

@I 1.0A/div 50Q By:20.0M o« 32705

50 acqs RL:1.0k
Auto

o 1930
@™ [5.181kHz

&3P 50.0mV Offset:1.2V 1MQ By:20.0M -'1- \mm/nnv | 100.0ps/div 1.0MS/s 1.0ps/

Min Max St Dev Count Info

[43ev_ [i.i40soss [i.13c 144 [ieszm o0 | |

[izav [12a1a70 [1238  [t246  [resm Jsoo | |

[1040mV_[101.07442m [ss.0m [fo6.0m [z.01zm Js0.0 |

0zA [19%ss16 [1es  [zo2  [idsm Jso0 |
493.8364m

Measure(V) |Spec(V) Pass/Fail
0.5-->2A 1.208 1.32|Pass
1.14 1.08|Pass
0.068 0.240|Pass
2A-->0.5A 1.24 1.32|Pass
1.178 1.08|Pass
0.062 0.240|Pass
0.5<-->2A 1.24 1.32|Pass
1.136 1.08|Pass
0.104 0.240|Pass
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4. bode plot

0.3A:

2A:

Magnitude (dB)

Magnitude (dB)

272,319k
-49.55
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Measure(V) |Spec(V) Pass/Fail
0.5A 27.07|>=12dB Pass
56.23|>=45 degree |Pass
2A 29.6/>=12dB Pass
49.55>=45 degree |Pass
4, P3V3
1. Efficiency
Vin Iin Vout Tout Eff Loss Pass/Fail
5.1648 0.001 3.326 0 0.00% 0.00%|--
5.1505 0.07 3.327 0.0987|  91.08% 8.92%|Pass
5.1348 0.1385 3.3178 0.1987|  92.70% 7.30%|Pass
5.1206 0.2064 3.3132 02987  93.64% 6.36%|Pass
5.1047 0.2742 3.3116 0.3993|  94.47% 5.53%|Pass
5.0891 0.3436 3.31 0.4987|  94.40% 5.60%|Pass
5.062 0.4153 3.3128 0.5987|  94.35% 5.65%|Pass
5.05 0.4851 3.312 0.6987|  94.46% 5.54%|Pass
5.0057 0.7017 3.3026 1l 94.02% 5.98%|Pass
49136 1.1173 3.2963 1.5006]  90.10% 9.90%|Pass
4.8255 1.5709 3.2912 2.006] 87.10%| 12.90%|Fail
Efficiency Chart:
120.00%
100.00%
80.00%
60.00%
40.00%
20.00%
0.00% @ T T T T )
0 0.5 1 1.5 2 2.5
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2. Ripple

File | Edit | i Horizificq | Trig | Dis . e | Mask | Math | M yze | Utilii

&I 20.0mV Offs 32V 1MQ By:20.0
@I 1.0A/div 50Q By:20.0Mm

Mean i St Dev Count Info

<» win [s50asdo7 [s.16s [s.3%0 [sa7m |
< righ [106.20293m | -120.om |-100.0m _o.57om |
eo.om |

@T» Low* X -133.97707m

Edit | Verti Horizifcq | Trig | Display | Cu X > | Mask | Math | M

20.0mV Offs Y e / 3.32v

1.0A/div

St Dev Count Info
5315v_[s51ze80s [s28s [sste [seoem [zro |
[fo.4my_[fo.517601m [15:2m Jodom _|rostm [rzro | |
[is8A [1zs7osss |doom [zo feessm [rero |

Measure(V) |Spec(V)

Pass/Fail

10% 0.33

0A 3.357 3.63

Pass

3318 297

Pass

0.039 0.66

Pass

2A 3.332 3.63

Pass

3.313 297

Pass

0.019 0.66

Pass

500ps/div 20.0MS/s

109 acqs

50.0ps/div 200MS/s

127 acqs

50.0ns/pt

RL:100k
11:26:07

Auto  May 09, 2019

5.0ns/pt

RL:100k
11:29:01

Auto  May 09, 2019




BFX-AT100 V015 Hardware unit test report

3. Load transient
0.5A>2A:;

File | Edit | Vertical | HorizZAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope

\ 4 T

Analyze

1MQ 8y:20.0M
50Q By:20.0M

M Max St Dev Count Info

SFozorer [siss  [saos  [ivosm feoo | |
S3ieaass [ssis  Jssez [isiom Jso0 |

[116.56704m [11zom [12zom [zoam Jso0 | |
[is7airie [tes  [tes _[fooom o0 | |

2A>0.5A:

File | Edit | Vertical | HorizZAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope

\ 4 T

Analyze

Vout
s v §

1MQ 8y:20.0M
50Q By:20.0M

St Dev Count Info

frasom oo | |

3.304V 3.3039926 v X
i5i7m

Max
[105.0mv _[107.52007m [fo4om [1f0.0m [t.e54m o0 |

1.98A 1.9757167

]
CEEZN T -
500.0mA  [490.38411m I

440.0m 16.03m

utiiities | Heip |IFM

|mm J/ 3.298v 50.0us/div 2.0MS/s 500.0ns/pt

89 acqs 1.0k

Auto

utiiities | Heip |IFM

| [ &» \_3.323V 50.0us/div 2.0MS/s 500.0ns/pt

37 acqs 1.0k

Auto




BFX-AT100 V015 Hardware unit test report
0.5A<22A:

File | Edit | Vertica | Horizzacq | Trg | Display | Cursors | Measure | Mask | Math | Myscope | Anaiyze | utiiities | Heip |[ED

@IW 50.0mV Offset:3.3V 1mMQ 8y:20.0m || amTem m |mm / 3.204v
@I 1.0A/div 50Q By:20.0M @ 377ps
@ [193ps
D5 151kHz |

Min Max St Dev Count Info
EZosv_[sdoteres [siss  [smos [reesm [0 | |
[io6A [1o7aosés [ies [tes  lavesm [zdvo |

dasas2rim [foorm sasa | |

|| 100.0us/div

249 acgs
Auto

Measure(V) |Spec(V) Pass/Fail

0.522A 3.41 3.63|Pass

3.204 2.97|Pass

0.206 0.66|Pass

2A20.5A 3412 3.63|Pass

3.304 2.97|Pass

0.108 0.66|Pass

0.5€>2A 3.41 3.63|Pass

3.204 2.97|Pass

0.206 0.66|Pass

1.0MS/s




BFX-AT100 V015 Hardware unit test report
4. bode plot

0.3A:

2A:

Magnitude (dB)

278494k |361.850k 1334000k
72.42

Magnitude (dB)

-2206
75.72 1.157




BFX-AT100 V015 Hardware unit test report

Measure(V) |Spec(V) Pass/Fail
0.5A 23.13|>=12dB Pass
73.02|>=45 degree |Pass
2A 22.06/>=12dB Pass
74.56|>=45 degree |Pass




