Test Report: PMP21552
65-W USB Type-C ZVS-Flyback Reference Design

{{P TEXAS INSTRUMENTS

Description

This reference design is a low-cost, high-density USB adapter that uses the UCC28780 active-clamp flyback
controller and UCC5304 isolated driver in a ZVS-flyback topology. The maximum power rating is 65 W at 20-V
output but is adjustable for 20-V/15-V/9-V/5-V output voltage and 3 A. This design reaches a peak efficiency of
93.2%. The average efficiency and standby power levels are designed to meet DoE level VI and CoC Tier 2 limits.
The compact design has dimensions of 45 mm by 55 mm by 25mm (62cc).
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1 Test Prerequisites

1.1 Voltage and Current Requirements

Table 1. Voltage and Current Requirements
PARAMETER SPECIFICATIONS
Line Input Voltage Range 90VACrms — 265VACrms
Line Input Frequency 50Hz/60Hz
Output Voltage/Current 5V/3A, 9V/3A, 15V/3A, 20V/3.25A
TIDT171A - April 2020 - Revised June 2020 65-W USB Type-C ZVS-Flyback Reference Design 3

Copyright © 2020, Texas Instruments Incorporated



I,

TExAS
INSTRUMENTS

www.ti.com

2 Testing and Results

2.1 Efficiency

2.1.1 Average Efficiency

94.0%

92.0%

90.0%

88.0%

86.0%

Average Efficiency

84.0%
82.0%

80.0%

2.1.2 Efficiency at 10%
84%

b T
——4— 115VAC Average
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e CoC Tier 2
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Output Voltage (V)

Load

83%
82%
81%
80% -
79%
78%
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Efficiency at 10% Load

72%

,,,,,,,,,,,,,,,,,,, e ] el IBOVAC 10%  [--

e o o o o o B B B e e

------- CoC Tier 2

Output Voltage (V)

4 65-W USB Type-C ZVS-Flyback Reference Design

Copyright © 2020, Texas Instruments Incorporated

TIDT171A - April 2020 - Revised June 2020



13 TEXAS

INSTRUMENTS

www.ti.com

2.1.3 Standby (Output Cable Unplugged)

Vin RMS
115V

Line
Frequency

60

Input
Power

33.1 mwW

230V

50

42.1 mW

21.4 Tiny Load (20V Output at 250mw Load)

2.1.5 20V Output

94%

92%

90%

Efficiency
o
o
X

86%

84%

82%

80%

Vin RMS
115V

Line
Frequency
60

Input
Power
424 mW

Efficiency
59%

230V

50

444 mW

56%
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S
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v

—4=—90VAC/50Hz ]

/ —+—115VAC/60Hz
v —=—230VAC/50Hz [

= 265VAC/50Hz

!
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5
Load Current(Amps)
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2.1.6 15V Output
94%
92% - —
90% o= P f
3 /
|5 88% / /
©
E 86% l./r
84% =
82% ./ . —s—90VAC/50Hz
Pt —+—115VAC/60Hz
80% A\/ —=—230VAC/50Hz ||
i 265VAC/50HZ
78% i i
0.0 0.5 1.0 15 2.0 25 3.0
Load Current(Amps)
2.1.7 9V Output
92%
90% / /}/)V//
88% B _—
by ' ~ /
S 86% /
2 ol fof.
W849 4 » /
82% /
800 et 90VAC/50HzZ
b |
./ —+—115VAC/60Hz
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76% X ‘ ‘
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Load Current(Amps)
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2.1.8 5V Output

92%

90%

88%

___—-:":j

86%

N

84%
82%

Efficiency

80%

/

Y
v /
f/
76% Z /
N

78% ‘,/ 2
> 90VAC/50Hz
% | —+—115VAC/60Hz |
l/ —=—230VAC/50Hz
0, o
72% x/ ——265VAC/50Hz
70% f f
0.0 0.5 1.0 15 2.0 25 3.0
Load Current(Amps)

2.2 Thermal Images

All images captured open frame, 25°C ambient, after a 30-minute warm up period.

2.21 90VAC/50Hz Input, 20V/3.25A Output
Bx1l Max 803 ;-':::

Bx2  max 85.7 PG

N/
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13.7 *C
70,5 °C
80.1.°C

Bx1l Max 94,5 *C or
"
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2.2.4 265VAC/50Hz Input, 20V/3.25A Output
dax, 102.2 "Cp o
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Max

79.0°C

2.3 Switching Frequency with 20Vout

330

310 +

8

270 +

250

230

Switching Frequency (kHz)
5

8

170 +

150 +
68

16.39 33.19 49.08 6496

Output Power (W)

—F 5y @ IOV BC

Fsw@115Vac
e F 500 @ 230V 3

w—F o @ 264V aC
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2.4 Switching Waveforms

2.41 Drain of Primary Switch (Q2), 265VAC/50Hz Input, 20V/3.25A Output

ATy ‘ TELED\;‘NE LECRUY'
“ Everyw?‘?erayc)ulook“ |

i
Measure P1max{C1) P2--- P3--- P4--- Pa--- P&---
walue 559

status W

2.4.2 Vds of SR FET (Q8), 265VAC/50Hz Input, 20V/3.25A Output

‘a‘ TELEDYNE LECROY
Everyw?‘?erayc)ulook“

[ )
i el
Measure P1imax{Cc1) P2--- P3--- P4--- Pa--- P&---
walue 106
status v
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2.4.3 Vds of SR FET (Q8), 265VAC/50Hz Input, 20V/300mA Output

‘a‘ TELEDYNE LECROY
: Everyw?‘?erayc)ulook“

.[
i 8
|
y
Measure P1imax{Cc1) P2--- P3--- P4--- Pa--- P&---
140
s

2.5 Output Voltage Ripple at Maximum Load Current

2.5.1 5V/3A Output, 115VAC/60Hz Input

Everwa'?erayc)ulook“

i H |
AN TELEDYNE LECROY
Q) |

Measure P1:pkpk(C:1) P2--- P3--- Pd:--- P&--- PE---
walue 173 my
status s
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2.5.2 5V/3A Output, 230VAC/50Hz Input

Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 214 my
status W

Measure F1:pkphkiC1y P2--- P3--- P4--- Pa--- P&---
walue 211 my
status W
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2.5.4 9V/3A Output, 230VAC/50Hz Input

Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 269 my

status W

Measure F1:pkphkiC1y P2--- P3--- P4--- Pa--- P&---
walue 301 my
status W
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2.5.6 15V/3A Output, 230VAC/50Hz Input

Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 34 my
status W

Measure F1:pkphkiC1y P2--- P3--- P4--- Pa--- P&---
walue 448 my
status W
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2.5.8 20V/3.25A Output, 230VAC/50Hz Input

Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
480 my
v
2.6 Bode Plot
2.6.1 5VI/3A Output
Q 1]z (@]
| (=] =
=) 5 e T
_— e | 3
e Tt
0 T
£ . T ?
© |- &
— =
O e | e e |
. Slide Bar, . @’ 2 Shide Bar: (=) —
20d8 iZ-?;:kBaFlequency [Hz) 293k Frequency (Hz) §::= X
a Gain [dB] [ |EQ: Gain [dB) "
B St ot T8 Sl o el %ﬁ_
= Import To finclog Sprithesis | || Import To Anslan Syrthesis. | - |— 90T
o GetUniy Ciossing | | GellnipCosing___| 1 —90VAC/50Hz
-1 2-265VAC/50Hz .
048 H o
Q|- : 4 = 0
© = : -
1 e 7 1
100 Frequency 30k
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2.6.2 9V/3A Output
o i 2] o
(o] y [=0]
o q <
2-Phase e
20 dB R S o B RS I
]
£ “\__ g
(.D _— \\_\_ \\ — o
1 Slhide Bar B8 Cliladead 8 e g
18 [T859% Frequercy (Ha) 2822k | Frequency [Hz) \:\ \
0 Gain [dB] — & Gain (dB]
683  Phase [deg) 6545 Phase [deqg)
1.3 Slope (20E/decade] di s lope (U derade) gtded
Impot To Anlon Syrihesis | [~ __Impen TaAnalog Syriecie | ——1 1 =90VAC/50Hz =
Giet Uity Crossing | 2 _ 265VAC/50Hz
pa - 1o
O - E 3 = OD
[{o ]l = < e h o
1 — = = 1
100 Frequency 30k
2.6.3 15V/3A Output
o T [2] Q
o B q
1-Phase
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-
__h\\\\-__ -—\::::::::\ :
—
- \\\\\ 3
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S i
| | i -
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0 Giain (8] — o Giain (8]
8518 Phase [deg] B585  Phase [deg) I~
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2.6.4 20V/3.25A Output

Q
© 5

2-Gain

2 S —
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—_—
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i0DdB

‘*-\

[/
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1 SiideBan =l
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180
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-180

2.7 5V Output Load Transients

2.7.1 5V Output, 0A to 750mA Load Step, 115VAC/60Hz Input

": TELEDYNE LECROY
Everyw?‘?ereyc)ulook“

Measure

walue

status

P1:pkpk(C1)

B2 s

P == P4--- Paizsz PE---
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2.7.2 5V Output, 0A to 750mA Load Step, 230VAC/50Hz Input

q: TELEDYNE LECROY
Everywhereyoulook

A
Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 384 my

status W

2.7.3 5V Output, 750mA to 1.5A Load Step, 115VAC/60Hz Input

qi TELEDYNE LECROY
Everywr?ereyoulook‘

4|

A
Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 333 my
v
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2.7.4 5V Output,

750mA to 1.5A Load Step, 230VAC/50Hz Input

q TELEDYNE LECROY

Everywhereyoulook™

e
4|
A
Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 365 my
v

status

2.7.5 5V Output, 1.5A to 2.25A Load Step, 115VAC/60Hz Input

q TELEDYNE LECROY
Everywhereyoulook

4|

Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 243 my
v
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2.7.6 5V Output, 1.5A to 2.25A Load Step, 230VAC/50Hz Input

q TELEDYNE LECROY
Everywhereyoulook

4|

Measure F1:pkphkiC1y P2--- P3--- P4--- Pa--- P&---
walue 410 my

status W

2.7.7 5V Output, 2.25A to 3.0A Load Step, 115VAC/60Hz Input

q TELEDYNE LECROY
Everywhereyoulook

4|

Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 262 my
v
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2.7.8 5V Output, 2.25A to 3.0A Load Step, 230VAC/50Hz Input

q TELEDYNE LECROY

Everywhereyoulook

4|

Measure F1:pkphkiC1y P2---

walue 307 my
status W

2.8 9V Output Load Transients

P ==

P4--- Paizsz PE---

2.8.1 9V Output, 0A to 750mA Load Step, 115VAC/60Hz Input

q TELEDYNE LECROY
Everywhereyoulook

Measure P1:pkpk(c:1) P2---
walue G2 my

status s

P3---

P4--- P&--- PB:---
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2.8.2 9V Output, 0A to 750mA Load Step, 230VAC/50Hz Input

q TELEDYNE LECROY
Everywhereyoulook

Measure F1:pkpkiC1y P2--- P3--- P4---
walue ara my

status W

Paizsz PE---

q TELEDYNE LECROY
Everywhereyoulook

[
4|
A
Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 454 my
v
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2.8.4 9V Output, 750mA to 1.5A Load Step, 230VAC/50Hz Input

q TELEDYNE LECROY
Everywhergyoulook™

e
4|
A
Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 365 my

status W

2.8.5 9V Output, 1.5A to 2.25A Load Step, 115VAC/60Hz Input

q TELEDYNE LECROY
Everywhereyoulook

4|

Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 282 my
v
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2.8.6 9V Output, 1.5A to 2.25A Load Step, 230VAC/50Hz Input

q TELEDYNE LECROY
Everywhareyoulook™

4|

Measure F1:pkpkiC1y P2--- P3--- P4---
walue 34 my

status W

Paizsz PE---

q TELEDYNE LECROY
Everywhareyoulook™

4|

Measure F1:pkphkiC1y P2--- P3--- P4--- Pa--- P&---
walue 301 my
v
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2.8.8 9V Output, 2.25A to 3.0A Load Step, 230VAC/50Hz Input

q TELEDYNE LECROY
Everywhergyoulook™

4|

A
Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 365 my

status W

2.9 15V Output Load Transients

2.9.1 15V Output, 0A to 750mA Load Step, 115VAC/60Hz Input

q TELEDYNE LECROY
Everywhereyoulook

|

Measure P1:pkpk(C:1) P2--- P3--- Pd:--- P&--- PE---
walue 512 my

status s
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2.9.2 15V Output, 0A to 750mA Load Step, 230VAC/50Hz Input
i ‘ q TELEDYNE LECROY

Everywhereyoulook

Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 570 my

status W

2.9.3 15V Output, 750mA to 1.5A Load Step, 115VAC/60Hz Input

q: TELEDYNE LECROY
Everywhereyoulook

4|

A
Measure F1:pkphkiC1y P2--- P3--- P4--- Pa--- P&---
walue BSE mi

status W
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2.9.4 15V Output, 750mA to 1.5A Load Step, 230VAC/50Hz Input

q TELEDYNE LECROY
Everywhareyoulook™

4|

A
Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 688 my

status W

2.9.5 15V Output, 1.5A to 2.25A Load Step, 115VAC/60Hz Input

q TELEDYNE LECROY
Everywhereyoulook”

4|

Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 384 my
v
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2.9.6 15V Output, 1.5A to 2.25A Load Step, 230VAC/50Hz Input
S | gl

4|

Measure F1:pkpkiC1y P2--- P3--- P4---
walue 480 my

status W

Paizsz

PE---

2.9.7 15V Output, 2.25A to 3.0A Load Step, 115VAC/60Hz Input

4|

“v

. TELEDY

Everywh

NE LECROY
erayoulook”

Measure F1:pkpkiC1y P2--- P3--- P4---
walue 464 mi

status W

Paizsz

PE---

30
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2.9.8 15V Output, 2.25A to 3.0A Load Step, 230VAC/50Hz Input

q TELEDYNE LECROY
Everywhereyoulook

4|

Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 496 mi

status W

2.10 20V Output Load Transients

2.10.1 20V Output, 0A to 750mA Load Step, 115VAC/60Hz Input

q TELEDYNE LECROY
‘ | Everywhereyoulook™

Measure P1:pkpk(C:1) P2--- P3--- Pd:--- P&--- PE---
walue 595 my

status s
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2.10.2 20V Output, 0A to 750mA Load Step, 230VAC/50Hz Input

q TELEDYNE LECROY
Everywhereyoulook

Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue 688 my

status W

2.10.3 20V Output, 750mA to 1.5A Load Step, 115VAC/60Hz Input

q TELEDYNE LECROY
Everywhereyoulook

4|

A
Measure F1:pkpkiC1y P2--- P3--- P4--- Pa--- P&---
walue T20 my

status W

1.000 Y ofs
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2.10.4 20V Output, 750mA to 1.5A Load Step, 230VAC/50Hz Input

q TELEDYNE LECROY
Everywhareyoulook™

4|

Measure F1:pkpkiC1y P2--- P3--- P4---
walue 800 m

status W

Paizsz PE---

2.10.5 20V Output, 1.5A to 2.25A Load Step, 115VAC/60Hz Input

N\ TELEDYNE LECROY
! Everywhereyoulook™

4|

Measure F1:pkpkiC1y P2--- P3--- P4---
walue 480 my

Paizsz PE---
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2.10.6 20V Output, 1.5A to 2.25A Load Step, 230VAC/50Hz Input

2.10.7 20V Output, 2.25A to 3.25A Load Step, 115VAC/60Hz Input

q TELEDYNE LECROY
Everywhareyoulook™

4|

Measure
walue
status

FP1:pkpk(C1) B2 s P == P4---

624 my
L

Paizsz PE---

q TELEDYNE LECROY
Everywhareyoulook™

4|

Measure
walue
status

P1:pkpk(C1) B2 s P == P4---

B5E my

Paizsz PE---
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2.10.8 20V Output, 2.25A to 3.25A Load Step, 230VAC/50Hz Input

“v

S\ TELEDY

Everywh

NE LECROY
erayoulook”

4|

Measure F1:pkpkiC1y P2--- P3--- P4---
walue 640 mi

Paizsz

PE---

status W

2.11 Startup
Output voltage measured at connector when USB-C cable inserted with no load.

“v

. TELEDYNE LECROY
Everywhereyoulook

A00 kS

Eds

irrral

"
e
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2.12 Voltage Transitions

2.12.1 5V to 9V, 115VAC/60Hz Input, No Load

": TELEDYNE LECROY
Everywhereyoulook”

2.12.2 5V to 9V, 230VAC/50Hz Input, No Load

": TELEDYNE LECROY
Everywhereyoulook”
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2.12.3 5V to 15V, 115VAC/60Hz Input, No Load

-

S\ TELEDYNE LECROY

Everywh

ereyoulook”

2.12.4 5V to 15V, 230VAC/50Hz Input, No Load

-

S\ TELEDYNE LECROY

Everywh

ereyoulook”
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2.12.5 5V to 20V, 115VAC/60Hz Input, No Load

": TELEDYNE LECROY
N Everywhereyoulook™

2.12.6 5V to 20V, 230VAC/50Hz Input, No Load

": TELEDYNE LECROY
N Everywhereyoulook™
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2.12.7 9V to 5V, 115VAC/60Hz Input, No Load

": TELEDYNE LECROY
N Everywhereyoulook™

2.12.8 9V to 5V, 230VAC/50Hz Input, No Load

": TELEDYNE LECROY
N Everywhereyoulook™

TIDT171A - April 2020 - Revised June 2020 65-W USB Type-C ZVS-Flyback Reference Design
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2.12.9 9V to 15V, 115VAC/60Hz Input, No Load

": TELEDYNE LECROY
Everywhereyoulook”

2.12.10 9V to 15V, 230VAC/50Hz Input, No Load

": TELEDYNE LECROY
Everywhereyoulook”
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2.12.11 9V to 20V, 115VAC/60Hz Input, No Load

": TELEDYNE LECROY
N Everywhereyoulook™

2.12.12 9V to 20V, 230VAC/50Hz Input, No Load

": TELEDYNE LECROY
N Everywhereyoulook™
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2.12.13 15V to 5V, 115VAC/60Hz Input, No Load

": TELEDYNE LECROY
Everywhereyoulook”

2.12.14 15V to 5V, 230VAC/50Hz Input, No Load

": TELEDYNE LECROY
Everywhereyoulook”
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2.12.15 15V to 9V, 115VAC/60Hz Input, No Load

-

S\ TELEDYNE LECROY

Everywh

ereyoulook”

2.12.16 15V to 9V, 230VAC/50Hz Input, No Load

-

S\ TELEDYNE LECROY

Everywh

ereyoulook”
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21217 15V to 20V, 115VAC/60Hz Input, No Load
' " TELEDYNE LECROY
Everywhereyoulook
21218 15V to 20V, 230VAC/50Hz Input, No Load
' " TELEDYNE LECROY
Everywhereyoulook
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2.12.19 20V to 5V, 115VAC/60Hz Input, No Load

-

S\ TELEDYNE LECROY

Everywh

ereyoulook”

2.12.20 20V to 5V, 230VAC/50Hz Input, No Load

-

S\ TELEDYNE LECROY

Everywh

ereyoulook”
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2.12.21 20V to 9V, 115VAC/60Hz Input, No Load

": TELEDYNE LECROY
Everywhereyoulook”

2.12.22 20V to 9V, 230VAC/50Hz Input, No Load

": TELEDYNE LECROY
Everywhereyoulook”
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2.12.23 20V to 15V, 115VAC/60Hz Input, No Load

-

. TELEDYNE LECROY
Everywhereyoulook”

2.12.24 20V to 15V, 230VAC/50Hz Input, No Load

-

. TELEDYNE LECROY
Everywhereyoulook”
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2.13 Conducted EMI
2.13.1 115VAC/60Hz Input, 20V/3.25A Output Tied to Earth Ground
Receiver | B
RBW (QPK) @ kHz MT 100 ms
Input AC Att 10 d& Preamp OFF Step TD Scan
Scan O1QP Clrw@2CA Clrw [ crL ]
Limit Check ] Vo0 1 1 1MHBASS ] [ ' L0 0 10MHz '
Line EN 55032 VOLTAGE!MAINS QP| PASS : : SR I :
90 dBine-EN-55082 MOLTACEMAING- 441 PASS
80 daﬁ\,
70 dBu\.. — ;
EN 55032 uOLTAGE M»—\IN’ op CLHes a | | 3 b
p0 dB'—"' R*? s : ' : J
EN 55032 VOLTAGE MHm’ f-«\.fr Lass B F
50 gLy — - J
|'n"“»"< i
40 \dB
(i “ :
20 ,ljap\,
i ,‘
20 cigy\, \‘v “‘H‘ o
u AT
[ J "'
10 dBpv z Vi
; : : TH
Start 150.0 kHz Stop 30.0 MHz
—
ﬂ ] Measuring... .Illlllll A 221';5:‘“:2 y
Date: 22.MAY.2020 15:44:55
2.13.2 230VAC/50Hz Input, 20V/3.25A Output Tied to Earth Ground
Receiver | o
RBW (QPK) O kHz MT 100 ms
Input AC Att 10 d&  Preamp OFF Step TD Scan
Scan OLQF Crw@2CA Clrw -
Limit Check ! v+ 1 1 1MHBASS ! | ] L0 0 10 MHz
Line EN 55032 VOLTAGE!MAINS QP| PASS : : A
00 dBjne-EN-55022 VOLTAGE MAING AV | RAS
80 dB;'.u\,
70 dBu\, —
EN 55032 VOLTAGE MAIN‘: QP cu.\% Bl | . ’ P
60 dppy——b ; — —
T ' . . 7 '
En 55032 VOLTAGE MAINS AV cmcs B : : P
50 ceet : T j ;
i : ; 3 : :
40 dBiAl}. ; j
\ : ;
30 dB‘L‘T —
~_ || | \ ”
20 dbu ; l i ru(\' b
A T Py
10 depv o ! . ! I —
! ! Vi | L L JH"\IH ‘h M HLL : TH
Start 150.0 kHz Stop 30.0 MHz
) T oo WND W4 o
Date: 22.MAY.2020 15:43:16
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2.14 Radiated EMI

Data measured of Rev B board.

2.14.1 110VAC/60Hz Input, 20V/3.25A Floating Load

700 dBuV/m

ED

50

40

Polarization:
Power Source:  AC 110V/60Hz

Horizontal

Timit1:

1

&0

50

40

Power Source:  AC 110V/60Hz :

| Pl
o
20 i L '
e e
uo i H L H L H H H H
0000 40 50 &0 70 @D 300 400 500 600 700 10000 MHz
Freq. Reading Factor Result Limit  [Margin| po.co, | Heioht | Deoree |
Ng (MHz) | (dBuvim) | (dB) |(dBuv/m) |(@Buvim)| (@B} | T o | tem) | (deg) | "
1 85.2980| 4860 -15.32 3328 40.00 -6.72 | peak
121.5486| 46.04 -13.23 3281 40.00 -7.19 | peak
3 146.8877| 4780 -15.08 3272 40.00 -7.28 | peak
70.0 dBuV/m
Polarization:  Vertical : =

30

20

n
oo h 3 i i H H | h |
30,000 1n 50 b0 0 80 300 400 S00 KO0 YO0 10000 MHz
Freq. Reading Factor Result Limit  |Margin Det Height | Degree |
No- | MHz) | (dBuvim)| (dB) |(dBuvim) |@Buvim)| (@B) | ZZ%| tem) | (ceg) | RO
1 56.0912| 4801 | 1333 | 3558 | 4000 | -442| peak
700903| 4786 | 1608 | 3178 | 4000 | -822 | peak
3 1443348| 4586 | -1611 | 2075 | 4000 | -9.25| peak
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2.14.2 230VAC/60Hz Input, 20V/3.25A Floating Load

700  dBN/m
Polarization: Horizontal Tt 1. —_

e | Power Source: AC 230V/50Hz

S0

o | R
2 3 ;

» | x\,Ji_ﬁ\ e
IR RN -

/f\/

" el Y

00 :
30000 40 S0 60 70 80 300 400 500 600 700 10000 NHz
Freq. Reading | Factor | Result Limit  [Margin Height | Degree
No- | (MHz) | (dBuvim)| (dB) |(dBuvim) |(dBuvim)| (dB) | | @m | wep) | Rem
1 84.4054| 5162 -15.46 36.16 40.00 | -3.84 | peak
2 124.1330| 45.06 -13.54 31.52 40.00 | -848| peak
3 216.7828| 4531 -11.62 3369 40.00 | -6.31| peak
7200 dBWV/n
Polarization:  Vertical ez o
e | Power Source: AC 230V/50Hz
o | |
L }\
: /’\ \ Ly
0
0o : : : : : :
30000 40 50 60 70 80 300 400 500 600 700 10000 MHz
Freq. Reading | Factor Result Limit  [Margin Height | Degree
No- | MHz) | (dBuvim)| (dB) [(dBuvim) |(dBuvim)| (aB) |P*** | cm) | (ceg) | Rem
1 52.7600| 4464 -12.79 31.85 40.00 | -8.15| peak
2 65.1145| 5044 -15.70 3474 4000 | -526 | peak
3 216.7828| 4441 -11.62 3279 40.00 | -7.21 | peak
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