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VN 1 Fline Pin (W) Vour (V) lout (A) Pour (W) Pout % R 4 PR
90VAC #1 60Hz 0.22733 27.89 0.00489 0.13624 0.11% 59.93%
90VAC #11 60Hz 0.32208 27.89 0.0070 0.1963 0.16% 60.94%
90VAC #11 60Hz 0.44436 27.89 0.0108 0.3023 0.25% 68.02%
90VAC #11 60Hz 0.5901 27.89 0.0153 0.4264 0.35% 72.26%
90VAC #11 60Hz 0.6722 27.89 0.0178 0.4951 0.41% 73.66%
90VAC #11 60Hz 1.2286 27.89 0.0350 0.9756 0.81% 79.41%
90VAC Fl1 60Hz 5.6506 27.89 0.1769 4.9340 4.11% 87.32%
90VAC #11 60Hz 13.5907 27.88 0.4290 11.9605 10% 88.01%
90VAC F11 60Hz 33.38 27.87 1.084 30.2111 25% 90.51%
90VAC #11 60Hz 64.75 27.86 2147 59.8154 50% 92.38% 92.13%
90VAC F11 60Hz 96.41 27.84 3.216 89.5334 75% 92.87%
90VAC #11 60Hz 128.68 27.84 4.288 119.3779 100% 92.46%
115VAC #11 60Hz 0.355 27.89 0.00654 0.182 0.15% 51.39%
115VAC #1 60Hz 0.349 27.89 0.007 0.202 0.17% 57.93%
115VAC 1 60Hz 0.465 27.89 0.011 0.317 0.26% 68.26%
115VAC #11 60Hz 0.604 27.89 0.016 0.437 0.36% 72.32%
115VAC F11 60Hz 0.677 27.89 0.018 0.502 0.42% 74.10%
115VAC #1 60Hz 1.278 27.89 0.037 1.026 0.86% 80.23%
115VAC 1 60Hz 5.726 27.89 0.18 5.014 4.17% 87.56%
115VAC #l1 60Hz 13.704 27.87 0.434 12.096 10% 88.26%
115VAC 1 60Hz 33.26 27.87 1.086 30.267 25% 91.00%
115VAC Fl1 60Hz 64.436 27.86 2.146 59.788 50% 92.79% 92.51%
115VAC #1 60Hz 95.767 27.85 3.220 89.677 75% 93.64%
115VAC Fll 60Hz 127.332 27.84 4.291 119.461 100% 93.82%
230VAC #1 50Hz 0.303 27.88 0.006 0.156 0.13% 51.41%
230VAC #1 50Hz 0.365 27.88 0.008 0.215 0.18% 58.76%
230VAC #1 50Hz 0.478 27.88 0.012 0.325 0.27% 68.12%
230VAC #1 50Hz 0.620 27.88 0.016 0.444 0.37% 71.65%
230VAC #1 50Hz 0.703 27.88 0.018 0.509 0.42% 72.37%
230VAC #1 50Hz 1.275 27.88 0.037 1.029 0.86% 80.71%
6 UCG28828 A # %% GaN #7 120W QR /X Bz 4 #4581 F 1 1t ZHDU176A - JULY 2026 - REVISED AUGUST 2026
FERRIRF

English Document: SLVUDN4
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHDU176
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDU176A&partnum=UCG28828EVM-094
https://www.ti.com/lit/pdf/SLVUDN4

13 TEXAS

INSTRUMENTS
www.ti.com.cn P BE SR HF 1 1 26
Vin 7 Fline Pin (W) Vour (V) lout (A) Pout (W) Pout % B 4 RPBIRCR
230VAC #i1 50Hz 5.607 27.88 0.179 4.982 4.15% 88.85%
230VAC #1 50Hz 13.519 27.88 0.430 11.988 10% 88.68%
230VAC 1 50Hz 32.796 27.87 1.081 30.138 25% 91.90%
230VAC #1 50Hz 63.898 27.86 2.149 59.871 50% 93.70% 93.83%
230VAC #1 50Hz 95.026 27.85 3.230 89.956 75% 94.66%
230VAC #1 50Hz 125.914 27.84 4.3 119.712 100% 95.07%
264VAC #1 50Hz 0.285 27.89 0.005 0.145 0.12% 50.99%
264VAC #1 50Hz 0.366 27.89 0.007 0.208 0.17% 56.81%
264VAC F1 50Hz 0.479 27.89 0.011 0.317 0.26% 66.26%
264VAC #1 50Hz 0.619 27.89 0.016 0.437 0.36% 70.54%
264VAC #1 50Hz 0.695 27.88 0.018 0.504 0.42% 72.56%
264VAC #1 50Hz 1.234 27.88 0.035 0.982 0.82% 79.61%
264VAC #1 50Hz 5.611 27.88 0.179 4.980 4.15% 88.76%
264VAC F1 50Hz 13.75 27.86 0.439 12.231 10% 88.95%
264VAC #1 50Hz 32.591 27.85 1.078 30.022 25% 92.12%
264VAC #i1 50Hz 63.611 27.85 2.146 59.766 50% 93.96% 04.049%
264VAC #1 50Hz 94.356 27.84 3.216 89.533 75% 94.89%
264VAC #1 50Hz 125.533 27.83 4.2990.145 119.641 100% 95.23%
3.2 24V %y 4 H B RCR A B
Vin 71 Fline PNnMW) | Vour( | lour(® | PourW) | Pou% e S R
90VAC #11 60Hz 0.199 24.02 0.005 0.116 0.09% 58.08%
90VAC F11 60Hz 0.317 24.02 0.008 0.196 0.16% 61.83%
90VAC #11 60Hz 0.426 24.02 0.012 0.293 0.24% 68.84%
90VAC F11 60Hz 0.542 24.02 0.016 0.392 0.33% 72.27%
90VAC #11 60Hz 0.646 24.02 0.020 0.485 0.40% 75.10%
90VAC F11 60Hz 1.267 24.02 0.043 1.028 0.86% 81.09%
90VAC #11 60Hz 5.714 24.02 0.208 4,992 4.15% 87.37%
90VAC #11 60Hz 13.874 24.02 0.508 12.202 10% 87.95%
90VAC #1 60Hz 33.330 24.01 1.253 30.085 25% 90.26%
90VAC #11 60Hz 65.040 24.00 2.500 60.000 50% 92.25% 91.92%
90VAC #11 60Hz 97.060 24.00 3.750 90.000 75% 92.73%
90VAC #11 60Hz 129.700 23.99 4,997 119.878 100% 92.43%
115VAC Fl1 60Hz 0.246 24.02 0.006 0.113 0.09% 54.10%
115VAC F1 60Hz 0.336 24.02 0.009 0.218 0.18% 65.05%
115VAC Fll 60Hz 0.442 24.02 0.013 0.304 0.25% 68.77%
115VAC #1 60Hz 0.550 24.02 0.017 0.403 0.34% 73.34%
115VAC Fl1 60Hz 0.642 24.02 0.020 0.480 0.40% 74.76%
115VAC #1 60Hz 1.252 24.02 0.042 1.019 0.85% 81.39%
115VAC F11 60Hz 5.518 24.02 0.201 4.838 4.03% 87.68%
115VAC #11 60Hz 13.710 24.01 0.505 12.125 10% 88.44%
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Vin Fil Fline Pin (W) Vour (V) lout (A) Pout (W) Pout % S ES 4 /l\igsﬁg
115VAC F1 60Hz 33.176 24.01 1.253 30.085 25% 90.68%
115VAC #1 60Hz 64.662 24.00 2.500 60.000 50% 92.79% 92.64%
115VAC F1 60Hz 96.178 24.00 3.750 90.000 75% 93.58%
115VAC #1 60Hz 128.203 23.99 4.998 119.902 100% 93.52%
230VAC F1 50Hz 0.265 24.02 0.006 0.132 0.11% 49.94%
230VAC #1 50Hz 0.354 24.02 0.009 0.212 0.17% 59.87%
230VAC #1 50Hz 0.453 24.02 0.013 0.303 0.25% 67.02%
230VAC #1 50Hz 0.558 24.02 0.017 0.402 0.33% 72.01%
230VAC #1 50Hz 0.665 24.02 0.021 0.493 0.41% 74.14%
230VAC #1 50Hz 1.230 24.02 0.042 1.003 0.84% 81.52%
230VAC #1 50Hz 5.515 24.02 0.204 4.897 4.08% 88.81%
230VAC #1 50Hz 13.514 24.02 0.505 12.130 10% 89.76%
230VAC #1 50Hz 32.732 24.02 1.253 30.097 25% 91.95%
230VAC F1 50Hz 63.984 24.01 2.500 60.025 50% 93.81% 93.76%
230VAC #1 50Hz 95.105 24.00 3.749 89.976 75% 94.61%
230VAC #1 50Hz 126.432 23.98 4.998 119.852 100% 94.80%
264VAC #1 50Hz 0.261 24.02 0.005 0.117 0.10% 44.83%
264VAC F1 50Hz 0.350 24.02 0.008 0.198 0.17% 56.56%
264VAC #1 50Hz 0.451 24.02 0.012 0.296 0.25% 65.60%
264VAC F1 50Hz 0.564 24.02 0.016 0.395 0.33% 70.01%
264VAC #1 50Hz 0.680 24.02 0.020 0.489 0.41% 71.87%
264VAC F1 50Hz 1.203 24.02 0.040 0.967 0.81% 80.38%
264VAC #1 50Hz 5.513 24.02 0.205 4.924 4.10% 89.31%
264VAC F1 50Hz 13.521 24.02 0.505 12.130 10% 89.71%
264VAC F1 50Hz 32.687 24.01 1.254 30.109 25% 92.11%
264VAC F1 50Hz 63.840 24.01 2.501 60.049 50% 94.06% 84.00%
264VAC #1 50Hz 94.860 24.00 3.749 89.976 75% 94.85%
264VAC #1 50Hz 126.166 23.98 4,998 119.852 100% 95.00%
3.3 20V Fa i B T AR EE
Vin # Fline Pin (W) Vour (V) lout (A) Pout (W) Pout % B 4 REME
90VAC F1 60Hz 0.309 20.034 0.010 0.199 0.20% 64.26%
90VAC #1 60Hz 0.440 20.034 0.015 0.310 0.31% 70.54%
90VAC F1 60Hz 0.551 20.034 0.021 0.412 0.41% 74.88%
90VAC #1 60Hz 0.677 20.033 0.026 0.517 0.52% 76.35%
90VAC F1 60Hz 1.251 20.033 0.051 1.019 1.02% 81.47%
90VAC #1 60Hz 5.796 20.029 0.255 5.017 5.02% 88.12%
90VAC F11 60Hz 11.501 20.028 0.505 10.114 10.11% 87.94%
90VAC #1 60Hz 27.889 20.023 1.254 25.109 25.00% 90.03%
90VAC F11 60Hz 54.447 20.017 2.502 50.083 50.00% 91.98% 91.82%
90VAC #1 60Hz 81.000 20.009 3.751 75.054 75.00% 92.66%
90VAC F1 60Hz 108.014 20.001 5.001 100.025 100.00% 92.60%
115VAC #11 60Hz 0.312 20.034 0.010 0.199 0.20% 63.91%
115VAC F1 60Hz 0.437 20.033 0.016 0.311 0.31% 71.25%
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www.ti.com.cn P BE LTI HF 1 26
Vin Fil Fline Pin (W) Vour (V) lout (A) Pout (W) Pout % e 4 RPBIRCR
115VAC F11 60Hz 0.544 20.033 0.021 0.412 0.41% 75.76%
115VAC #11 60Hz 0.677 20.033 0.026 0.517 0.52% 76.36%
115VAC F11 60Hz 1.247 20.033 0.051 1.020 1.02% 81.77%
115VAC #11 60Hz 5.790 20.020 0.257 5.145 5.14% 88.86%
115VAC F11 60Hz 11.510 20.021 0.508 10.171 10.17% 88.36%
115VAC #1 60Hz 27.770 20.018 1.257 25.163 25.00% 90.61%
115VAC F1 60Hz 54.196 20.013 2.504 50.113 50.00% 92.47% 92.47%
115VAC #1 60Hz 80.417 20.006 3.752 75.063 75.00% 93.34%
115VAC 1 60Hz 107.014 19.997 5.001 100.005 100.00% 93.45%
230VAC #1 50Hz 0.315 20.034 0.010 0.200 0.20% 63.53%
230VAC #1 50Hz 0.446 20.033 0.016 0.313 0.31% 70.20%
230VAC #1 50Hz 0.555 20.033 0.021 0.414 0.41% 74.59%
230VAC #1 50Hz 0.674 20.033 0.026 0.517 0.52% 76.78%
230VAC #l 50Hz 1.224 20.033 0.050 0.994 1.00% 81.23%
230VAC #1 50Hz 5.705 20.025 0.257 5.146 5.15% 90.21%
230VAC #i1 50Hz 11.336 20.025 0.506 10.133 10.13% 89.38%
230VAC #1 50Hz 27.336 20.022 1.256 25.148 25.00% 92.00%
230VAC 71 50Hz 53.584 20.016 2.503 50.100 50.00% 93.50% 93.62%
230VAC #1 50Hz 79.567 20.012 3.752 75.085 75.00% 94.37%
230VAC #1 50Hz 105.710 20.001 5.001 100.025 100.00% 94.62%
264VAC #1 50Hz 0.341 20.034 0.010 0.200 0.20% 58.69%
264VAC F1 50Hz 0.448 20.034 0.016 0.314 0.31% 69.93%
264VAC #1 50Hz 0.561 20.033 0.021 0.415 0.42% 74.03%
264VAC #1 50Hz 0.651 20.033 0.024 0.490 0.50% 75.37%
264VAC #1 50Hz 1.266 20.033 0.051 1.022 1.00% 80.71%
264VAC #1 50Hz 5.611 20.032 0.251 5.028 5.00% 89.61%
264VAC #1 50Hz 11.231 20.030 0.502 10.055 10.00% 89.53%
264VAC #1 50Hz 27.302 20.026 1.253 25.093 25.00% 91.91%
264VAC #1 50Hz 53.514 20.024 2.502 50.100 50.00% 93.62% 93.71%
264VAC #1 50Hz 79.438 20.015 3.751 75.076 75.00% 94.51%
264VAC F1 50Hz 105.516 20.005 5.001 100.045 100.00% 94.82%
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3.4 BRML - FREMUTIRMFKIRA

100%
e ——
90%
—
80%
= A
x |
> =d
S 70%
3
= //
w
!
60% / —— 90VAC/60Hz
—— 115VAC/60Hz
—— 230VAC/50Hz
—— 264VAC/50Hz
50%
0.1 02 03 0405 07 1 2 3 4567810 20 30 40 506070 100 200
Pout (W)
A 3-1. BEE Py BIFK R (28V Vour)
100%
90% — —
. 80% %/
S 7
2 A
3 yped
g 70% (//
K %
=
2 60% /,/
/ —— 90VAC/60Hz
50% —— 115VAC/60Hz
—— 230VAC/50Hz
—— 264VAC/50Hz
40%
0.1 02 03 0405 07 1 2 3 4567810 20 30 40 506070 100 200
Pout (W)
Bl 3-2. K5 Pyt FIKIRR (24V Vour)
100%
95% 1
90% —
. 85%
é
2 80%
C
L 75%
2
70%
65% S/ — 90VAC/60Hz
/ —— 115VAC/60Hz
60% / —— 230VAC/50Hz
—— 264VAC/50Hz
55%
0.1 02 03 0405 07 1 2 3 4 56780910 20 30 40 50 607080 100

Pout (W)

K 3-3. %X 5 Pout Bl % &R (20V Vout)
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3.5 AR FHER
AER AR T AW N L Y 90VAC/60HZ. 115VAC/60HZ. 230VAC/50HZ F11 264VAC/50HZ It 47 %% | % i Ha
IR E .
27.9

—— 90VAC/60Hz
— 115VAC/60Hz
—— 230VAC/50Hz

27.88 r§j \ —— 264VAC/50Hz

__27.86
27.84
\\\
27.82 \
27.8
0.5 0.5 15 2.5 35 45 55
Iout (A)
& 3-4. AERIFFT : 28V iy KR
24.05
—— 90VAC/60Hz
— 115VAC/60Hz
—— 230VAC/50Hz
24.025 —— 264VAC/50Hz
R \\
b
= 24
>O x\
23.975
23.95
-0.5 0.5 15 25 35 45 55
Iout (A)
& 3-5. T : 24V HyH B ER
20.04
—— 90VAC/60Hz
— 115VAC/60Hz
\/\\\ —— 264VAC/50Hz
\\
2002 —
2
>§ \\
19.99
-0.5 0.5 1.5 2.5 3.5 4.5 5.5
Iout (A)
& 3-6. AERIFTT : 20V iy RN
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3.6 BaEE
PLUR IR TE R T )8 sh e 28 A #0410 N RIS N L I . it F R AT G 3R A . AR 2R 50 T By E A
&E
T+ PFC 1 & FEIRIKET T 8, kiZ EVM ANCHREMRT 115VAC BTl H R B (20V/24V/
28V) Il 4 HIEE Bl

P1:ms(Vin) P2-pkpkilout) P3 P4:max{lout) P5:pkpk(Vout) P6:min(Vin) P7:max(Vout)
196.4 mA -145 52 mA 271793V SEGERY 27199V
v v v v ¥ v
e [H0 [Toase 150 ms] Tnooer E3EM)
. . _ 12 Bits 500 ms/div Stop  12.00V
/di 1.00 Aldiv 0 50MS 100MS/s Edge Positive
-10.000 V -3.00000 A

C1 = Vin ( %) C3 = lout C4 = Vout

& 3-7. 115VAC/60HZz , 28V/0A %14 i1 )2 Zhis &

P2:pkpk(lout) P3:min(lout) P4:max(lout) P5:pkpk(Vout) PE:min(Vin) P7:max(Vout)
47504 A -108 mA 4642 A 28446V 2121V 2844V

v v e = =
D Jtbase  -150ms

B . - 'mans 500 msfdiv S

100 Vidiv 1.00 Aldiv 500 V/dh 50MS 100MS/s Edge Positive
10000V 300000A| 150000V

C1 = Vin ( %) C3 = lout C4 = Vout

F 3-8. 115VAC/60Hz , 28V/4.3A %44 T )8 shi T
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T

P1:ms(Vin) P2:pkpki{lout) P3:min(lout) P4:max(lout) P5:pkpk(Vout) P6:min(Vin) P7:max(Vout)
4V 178.0 mA -140 mA 38 27976 V 3514V 2799 V
v v 2 v ¥
0]
12 Bits 500 mi/dlv Stop 12 00 V
iv 1.00 Aidiv 50MS 100MS/s Edge Positive
-10.000 V -3.00000 A

C1 = Vin ( %) C3 = lout C4 = Vout

& 3-9. 230VAC/50Hz , 28V/0A %4 T KB 3hEE

P1.rms(Vin) P2:pkpk(louty nin(lout) P4:max(lout) P5.pkpk(Vout) PEmin(Vin) P7:max(Vout)
21256V 46478 A -107 mA 4540 A 27999V -363. UV 2800V
v v v v v
| HD JTbase  -150m
- 50.0 ms/di D 0
12815 soms  100ms Positive

1.00 A/di 5.00 Vidi
-10.000 vV -3.00000 A -15.0000

& 3-10. 230VAC/50Hz , 28V/4.3A & T K )E shis

C1=Vin ( &t ) C3 = lout C4 = Vout
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P2:pkpk(louty ( P4:max(lout) P5:pkpk(Vout) PE:min(Vout) P7:max(Vout)
184.2mA 5mA 20mA 23876V 186 mV 2406V
; s ¥ >

v 2 v v

| HD [Tbase  -150 ms|Trigger

12 Bits 500 ms/div Stop 1200V

iv 2.45 Aldiv 5.00 Vidi 50MS 100MS/s Edge Positive
-10.000 V -4.90000 A -14.0000 V}}

C1 = Vin ( %) C3 = lout C4 = Vout

A 3-11. 115VAC/60Hz , 24V/0A %44 F (18 sh kT

A AL
VARV

P2:pkpk(louty P3:min(lout) P4:max(lout) P5.pkpk(Vout) P&:min(Vout) P7:max(Vouty
53597 A -147 mA 521A 24521V -26 mvV. 2450V
v v v v v

| HD JTbase  -150m

50.0 ms/di

1 D 0
1281 Soms  100Mms Positive

C1=Vin ( 22t ) C3 = lout C4 = Vout

& 3-12. 115VAC/60Hz , 24V/5A 44T K18 shis e
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|

50ms.
P2 pkpk(lout) ) P4:max(lout) P5:pkpk(Vout) P&:min (Vout) P7-max(Vout)
1836 mA 156 mA 28mA 23973V 108mV 2408V

¥ v
| HD  JTbase 150 ms] Trigger

12 Bits 500 ms/div Stop 1200V

50MS 100MS/s Edge Positive

v v v

v, 2.45 Aldiv 5.00 Vrdi
-10.000 V -4.90000 A -14.0000 V}}

C1 = Vin ( %) C3 = lout C4 = Vout

& 3-13. 230VAC/50Hz , 24V/0A %/ T S sk

RN EREEEEEEUREAE]
LT T

i i

P2:pkpk(louty nin(lout) P4.max(lout) P5.pkpk(Vout) P&:min(Vout) P7:max(Vout)
3 24135V 0 2411V

55078 A 108 mA 5390 A 20mv
v v 7 v v ¢
| HD JTbase  -150m
- 50.0 ms/di D 0
1281 Soms  100Mms Positive

C1=Vin ( 22t ) C3 = lout C4 = Vout

& 3-14. 230VAC/50Hz , 24V/5A %/ 8 3T
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v, 1.00 A/div
-10.000 V -3.00000 A

C1=Vin ( ik )

P1.rms(Vin)
11143V

5.00 Vidi
-15.0000

1.00 A/di
-10.000 vV -3.00000 A

C1 = Vin ( %% )

P2 pkpk(lout)
1718 mA
v

T

P2:pkpk(louty
54537 A
v

nin(lout) P4:max(lout)
-132mA 40mA

C3 = lout

sl 0 0

nin(lout) P4:max(lout)
-108 mA 5346 A

v v

C3 = lout

PS5 pkpk(Vout)
19

& 3-15. 115VAC/60Hz , 20V/0A 444 T K18 shis e

& 3-16. 115VAC/60Hz , 20V/5A 44T K18 shis e

P6:min(Vin) P7-max(Vout)
1984V 2014V

v v
| HD JTbase 150 ms|Trigger

12 Bits 50.0 ms/div Stop 12 00 V
50MS 100MS/s Edge Positive

C4 = Vout

PEmin(Vin) P7:max(Vout)
-2004V 2073 V

v
| 1D | base -150 m:

- 50.0 ms/di D 0
1281 Soms  100Mms Positive

C4 = Vout
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Voul

VoY v

P1rms(Vin) P2 pkpk(lout) nin(lout) PS5 pkpk(Vout) P6:min(Vin) P7-max(Vout)
v 1643 mA 131 mA 3 20151V 3626V 2014V
v v ,

| HD [Tbase  -150 ms|Trigger

12 Bits 50.0 ms/div Stop 12 00 V

iv 1.00 Aidiv 50MS 100MS/s Edge Positive
-10.000 V -3.00000 A

C1 = Vin ( %) C3 = lout C4 = Vout

& 3-17. 230VAC/50Hz , 20V/0A %4 IS shikTe

I

P1 rm~(V|n) P2:pkpk(louty (K P4:max(lout) P5.pkpk(Vout) PEmin(Vin) P7:max(Vouty
21 54690 A -109 mA 5360 A 20185V 3615V 2018V
v

v 7 v v ¢
| HD JTbase  -150m
- 50.0 ms/di D 0
1281 Soms  100Mms Positive

1.00 A/di 5.00 Vidi
-10.000 vV -3.00000 A -15.0000

C1=Vin ( 22t ) C3 = lout C4 = Vout

& 3-18. 230VAC/50Hz , 20V/5A 4/ 8 3T
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3.7 ST B N I O

PLF IR R TLE 20V, 24V 1 28V ik B T , UCG28828-1REZR 1E 11 #k il 4 115VAC/60HZz F1 230VAC/
50Hz TAE S FFRAT N

Vout_pfc

| |
Vet paicksoyodlybnick

P2max(Vsw_pri_flyback)  P3:freq(Vsw_pri_flyback) P4:max(isec_flyback) P5:ms(isec_flyback) P6:pkpk(isec_flyba P7:ms(Vout)
6 1 A A 27736V

v , v v

|_+D | Trigger _[CA(E8)
e 200psidiv Stop 100V
100 100 Vidiv| 3 5.00 Vidiv | 200kS 10 ige  Positive

317,500V 33250V  670000A  -127000V | 0734ps  AX=

391975V|,  28762V|L  8333mA | 278337V ! 096 s 1/AX=

301865Vt 19561V|7  1.46106A 1 277702V
10mVIA  9200V/A  124438A A 635mV

C1=PFC fiith o/ C2 = iU M 579 i i s C3 = IR F M HfR C4 =i/

E 3'19 E Vout = 28V %ﬂ Iout = OA %’f#?m%%ﬁ?%

500V

i

N

3 24ps 52ps 108 ps 136 ps

P1-ms(Isec_flyback) P2-pkpk(isec_flyback) P3-min(isec_fi P4-max(isec_flyback) P5min(Vsw_pii_fly) P&:max(Vsw_pri_fly)
640 mA 10027 A 693A T8V 5721V
v , ) v v
73 zoom(Vsw... | HD  [Timebase -8 ps|Trigger [E8
) 200 psidiv Stop 0
12815 Joms ~ 10GSis Edge
Xi= 40821ps AX= 51724 ps
X2= 92645ps 1/AX= 193334 kHz

5.00 A/div Idiv 500 Aldiv 100 V/div
50.0 mA ofst -300.00 V 2.80 ps/div 280 ps/div

1.7938A | 8611V |  -17938Al

18273A T 8584V 7  -18213A1

336mAA  270mV A 336mAA  270mV

C2 = BRI BT C3 = B HIRMIT =35 s i

& 3-20. 7 Vout = 28V Hl lgye = 0.1A T HITFFRITA
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5.00 Aldiv

50.0 mA ofst
11663A |
ATTIA T
6128 mA A

300 ¥

50.0 mA ofst
2.0495A |
-18634A 1
1862 mA A

Vidiv

-300.00 V

12030V |
9501V 7
3429V A

100 Vidiv

30000 V
5637V |
3643V 7
2195V A

P1:ims(Isec

Z3 zoom(Vsw.

500 Aldiv
2.80 psldiv

100 Vidiv
280 psidiv,

12930V
7791 A |7 9
28mA A

C2 = [k g miwy

N
7

m——», —f

10.

P5:min(Vsw_pri_fly)
80V

C3 = M HIRMIT %K

P6:max(Vsw_pri_fly)

741V

v

B 3-21. 7E Vout = 28V Fl gy = 0.2A 44 T HFRATH

P1:ims(lsec_flyback)
1122A

Z3 zoom(VsSw._

500 Aldiv
2.80 psldiv

2.0495A |
18634A |1
186.2 mA A

C2 = iR

100 Vidiv|
2.80 psidiv|

P4:max(lsec_flyback)
T00A
v

i

P5:min(Vsw_pri_fly)
19V

P6:max(Vsw_pri_fly)
5705V

| HD  JTimebase -8 us|Trigger B8

’ 200 psidiv Stop
12B5 5oMs ~ 10GSls Edge  Positive
0632ps  AX 650 s

o
i
iy
=

| HD  [Timebase -8 ps|Trigger (88
v 200 psidiv Stop
12Bis 5oMs * 10GSss Edge
X

us AX=  51916ps
X2= 92801 s 1/AX= 192619 kHz

0
Positive

C3 = IR MIT 35 sk

& 3-22. 7F Vgut = 28V M Ioy; = 0.3A KT HIFFETH
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P1:ms(Vout_pfc) P2:max(Vsw_pri_flyback) P3:freq(Vsw. P4:max(lsec_flyback) P5:ims(Isec_flyback) P6:pkpk(isec_flyt
5V SGERAY 4 682A 1495 A
v v 2 v

100 V/div| 0 Aldiv 5.00 Vidiv
50 V| 7000 A -12.7000 V
983V | 906 mA | 276890V
97 95V| 1 1364 mA 1 273808 V
25188V A 2271 mA A -3082mvV

C1=PFC fiitt HiJE C2 = R HIZRMIT K45 s K C3 = iR B

B 3-23. 7E Vout = 28V Ml Igye = 0.43A & FHIFRITH

P1:ms(Vout_pfc) P2:max(Vsw_pri_flyback) P3:freq(Vsw_pri_flyback) P4:max(lsec_flyback) P5:ms(Isec_flyback) P6:.pkpk(isec_flyback)
39209V 5735V 7 2 kHz 844A A 10997 A

v v v ; v

100 V/div| 5.00 Vidiv
-332.50 V| 00 -127000V

19418 V| | 274504V
40500V 7 3.3854A 1 281144V
-464 mV A 25082 VA 5.0680A A 664.1 mvV.

C1=PFC fiith /& C2 = sl M5 s i C3 = R fL

K| 3-24. 7E Vo = 28V 1 lgy = 1.075A 1 FHIFFRAT R

P7:ms(Vout)
27694V

| D [Timebase 400 ns|Trigger [
; 500 psidiv Stop 10
2B 500ks  10GS)s Edge  Positive
Xi= 11560ps AX=  1.1562 s
X2= 200ps 1/AX= 864.90 kHz

C4 = itk BJE

P7:ms(Vout)
27626V
| HD  JTimebase 0.0 ps|Trigger (53 [E8)
" 5.00 psidi 0
2B 500k 106
26ps  AX=
266ns 1/AX= 71469 kHz
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P1:ms(Vout_pfc) P2:max(Vsw_pri_flyback) P3:freq(Vsw_pri_flyback) P4.max(isec_flyback) P5:ms(Isec_flyback) P6:pkpk(isec_flyback) P7:ims(Vouty

8138V 5794V kI 1146 A DA A 27522V
2 v 2 v v v v

_HD |

- = 128its o O s

100 V/div| Aldiv 5.00 Vidiv 500kS Sl Positive

50 V| 7000 A -12.7000 V X1= -18161ps
381255V || 28810V | 555mA | X2=
380754 V|1 9849V 1
-500 mV A -189.61V A -1733mV

C1=PFC fiitt HiJE C2 = R HIZRMIT K45 s K C3 = iR B C4 = itk BJE

B 3-25. 7E Vout = 28V Ml Igye = 2.15A & FHIFRITH

".\ TELEDYNE LDQ ROY

P1:ms(Vout_pfc) P2:max(Vsw_pri_flyback) P3:freq(Vsw back) P5:ms(Isec_flyback) 6:pki K P7:ms(Vouty

37702V 8: 3. = 27587V

, - 3 N 7

| HD  [Timebase 0.0 ps|Trigger (=3 ES)]
100 Vidiv| 5,00 Vidiv 2B 5o0ks
-332.500V -332.50 V| 00 -127000V -14.1162 ps
377263V || 21490V | -328mA | i -11.3262 us
377532V |t 61373V 7 40739A 1 3
269 mV 1A 39883V A 41067 A A

C1=PFC fiith /& C2 = sl M5 s i C3 = R fL C4 =@k

& 3-26. 7E Vgt = 28V I lgye = 3.225A 1t FIFFRAT R
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Ve purarsssoabick

P1:ms(Vout_pfc) P2:max(Vsw_pri_flybacky P3:freq(Vs flyback) P4.max(isec_flyback) P5:mms(Isec_flyback) e cl P7:ms(Vout)
38511V 6676V 0 1597 A 5781 A 27570V
. - ; - ; . ;
500 psidiv Stop
100 V/div| 3.00 Ardiv 5.00 V/di 500kS  10GS/s Ede
33250 V| -6.7000 A -12.7000 V = 093ps AX= 23
384929V || 24649V | 559mA |
385039V |t 547V 1 -1339mA ¢ 273997V
110 mV A 24102V A 78.0mA A -2295mvV

C1=PFC fiitt HiJE C2 = R HIZRMIT K45 s K C3 = iR B C4 = itk BJE

’ 3-27. 7E Vout = 28V Fl oy = 4.3A M4 T HFRAT R

Volit_pfc

P2:max(Vsw_pri_flyback) P3:freq(Vsw_pi ck) P4:max(Isec_flyback) P5:ms(Isec_flyback) kpk(ls a P7:ms(Vout)
5898V 17 837TA 2269 A 23976V

» v P
| HD  [Tbase  -8.00 ps|Trigger (=8 ES)]
42 Bits 200 psidiv Stop 0
100 Vidiv. 3.00 Ardiv 00 200kS  10GS/

33250 V. 6.7000A 12.7000V Xi= 56155ps AX=
387.017V || 1.74V| 1 496 mA | 23.8499V X2=  266ns 1/AX= -178.926 kHz
386724V |1 32062 V|1 27134A 1 241978V
293 mV A 31888V A 2.7631A A 347.9mvV

C1=PFC fiith /& C2 = sl M5 s i C3 = R fL C4 =@k

&l 3-28. 7£ Vout = 24V A lout = 0A BT HRFRITA
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lsecfy

Euaes

o

10.

P1:ims(Isec_flyback) P2:pkpk(isec ct ck) P4:max(isec_flyback) P5:min(Vsw_pri_fly) P6:max(Vsw_pri_fly)
672 mA A oV 5532V
v 2 2 v v
| 1D [Timebase -8 ps|Trigger &8
e 200 psidiv Stop
5.00 A/div Vidiv 500 A/div 100 Vidiv| 20 MS 10GS/s Edge Positive
50.0 mA ofst 300,00 V/ 2.80 psidiv 280 psidiv, Xi= 45421ps  AX 6524 s
-16558A | 12394V | 11103 ps 1/ -176.916 kHz
-24908 A T 19103V 1 91.0:
8350 mA A 6709V A

C2 = [Ptk g M C3 = M HIRMIT K35 sk

K 3-29. 7 Vout = 24V F loy = 0.1A 44 T HFF AT R

Vsw_pri_fiy |
lsec fy |,

300 ¥

[
[

[

\
N
t

[

N
i}

P1:ims(lsec_flyback) ch P3:min(lsec_flyback) P4:max(lsec_flyb: P5:min(Vsw_pri_fly) P6:max(Vsw_pri_fly)
1126 A A 6. 86V 5537V
| HD  [Timebase -8 ps|Trigger [
e 200 psidi 0V
5.00 A/div 100 Vidiv 5.00 A/div 100 Vidiv| 20 MS 10 G
50.0 mA ofst 300,00 V/ 2.80 psfdiv 2.80 psidiv % 2112 s

22467 A | 5344V | 3. X 45418 ps 1/AX= -176.386 kHz
AAT79A 14177V 1 -
1.0687A A 8833V A 1.0687 A|A

C2 = iR M HLfT C3 = IR MIT 35 sk

& 3-30. 7E oyt = 24V M 1oy = 0.3A KT HIFFETH

ZHDU176A - JULY 2026 - REVISED AUGUST 2026 UCG28828 A%/ GaN £ 120W QR K rlF: 1 A5 1 F 1 1 e 23
FEX PRI 1%

English Document: SLVUDN4
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHDU176
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDU176A&partnum=UCG28828EVM-094
https://www.ti.com/lit/pdf/SLVUDN4

// ]I'EXAS
NSTRUMENTS
1 GEEL I RIS 1 1 26 www.ti.com.cn

Isec_flyback

P2:max(Vsw_pri_flyback) P3:freq(Vsw. back) P4:max(Isec_flyback) P5:ms(Isec_flyback) P6:pkpk(isec_flyt
550.7V 4 6.78 A 1488 A
v 2 v v v

| 1D [Timebase 900 ns|Trigger [

; 5.00 Stop 10
100 Vidiv) 5,00 V/div 12815 500ks E Positive

50 V| 7500 A -9.0000V X1= -11198pus  AX=

27392V | -3485mA | 240220V X2= 266ns 1/AX= 87230 kHz
32988V 1 277T68A 1 241459V

5596 V| A 31252A A 1239 mv

C1=PFC fiitt HiJE C2 = R HIZRMIT K45 s K C3 = iR B C4 = itk BJE

A 3-31. 7E Vout = 24V F 1oyt = 0.5A KT HHFRIT N
".\ TELEDYNE E,EF“”&}

Vsw_pri_flyback

P2:max(Vsw_pri_flyback)  P3:freq(Vsw_pri_flyback) P4:max(isec_flyback) P5:mms(isec_flyback) P6:pkpk(isec_flyback) P7:ms(Vout)
] T1443A

5548V 76407092 kHz 8T1A A 23829V
v ] 2 , = v
| HD  [Timebase 0.0 ps|Trigger (=3 ES)]
7 5.00 ps/ch 0
100 Vidiv| 5.00 V/div 2B so0ks 106
33250V 0 90000V 12046ps  AX=
17763V | 0 237192V 158ns 1/AX= 781
214v7 9 236303V
A7imvIA 17549V A 80.0mV

C1=PFC fiith /& C2 = sl M5 s i C3 = R fL C4 =@k

EI 3-32. E Vout =24V *ﬂ Iout =1.25A %#FTB‘H??%E%J
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P1:mms(Vout_pfc)  P2:max(Vsw_pri_flybacky P4:max(isec_flyback) P5ms(isec_flyback) PG pkpk(is ck P7:mms(Vout)
5681V A X 23813V

v

100 100 Viciv 3.00 Aldiv 500 Vidiv 1281 So0ks

Vidiv
-332500V 33250V -1.7500 A -9.0000V
384404V | 5612V|}| -23618A | 235856 V.
384050V 1 [} i 237852V
-354mV A 1996 mV

C1=PFC fiitt HiJE C2 = R HIZRMIT K45 s K C3 = iR B C4 = itk BJE

& 3-33. 7 Vout = 24V F loy = 2.5A M4 T HFFRAT R

frequency.

s(Vout)

P1:ms(Vout_pfc) P2:max(Vsw_pri_flyback) P3:freq(Vsw_pri_flyback) 24 cl
37820V 6116V 104 842466 kHz A .6 23812V

| HD  JTimebase 0.0 ps|Trigger 5@

; 500 psidiv Stop 100V,
2B C00ks 1065k Edge Posifive
332500V 77500 A X 20222 ps
378508V || 448mA | ; s 49451 kHz
377813V T 8VT  1230mA 1 3
696mV|A  25187VIA  791mA A

C1=PFC fiith /& C2 = sl M5 s i C3 = R fL C4 =@k

EI 3-34. E Vout =24V *ﬂ Iout =3.75A %#FTB‘H??%E%J
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13 TEXAS
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P1:ms(Vout_pfc)
37514V

100 Vidiv
-332500V
375078V ||
373906V |t

1472V A

100 Vidtiv|
33250V
550V |
67656V T
68206V A

C1=PFC fiitt HiJE

3.90 A/div
11,9500 A

518mA |
101457 A 1
101975A A

5.00 Vidiv
-9.0000V
237321V
241782V
4462 mvV

P1:ms(Vout_pfc)
16203V

100 Vidiv
33250V

13737V |
32387V|7
186.50 V| A

-332.500V
162102V ||
161748V |1

-354 mV A

-11.9500A
2.6042A |
54930A 1
2.8388A A

20.0120 V.
201560V
144.0 mv.

C1=PFC fith &

P2:max(Vsw_pri_flyback)
7003V

P2:max(Vsw_pri

Vsw_-pri_flyback

(==

P3:freq(Vsw_pri
80740

PG pkpk(is P7:mms(Vout)

P4:max(lsec_flyback)
9 23816V

A
v

P5:mms(Isec_flyback)
6.

12 Bits 500KS

X1= 1562117 s

X2= 124409 360.91 kH;

C2 = R HIZRMIT K45 s K C3 = iR B C4 = itk BJE

B 3-35. 7E Vout = 24V Al loy = 5A KM T HITFRITA

Vew_pri_flyback

P4:max(isec_flyback) P5:mms(Isec_flyback)
T8TA 1527 A
v v

| HD [Tbase -15.0 ps] Trigger A

5.00 psidiv Stop
500kS  10GSs Edge

Xi=  124ns AX=  7.6604 s
X2= 7.6728ys 1/AX= 130541 kHz

100V

2 Positive

C2 = sl M5 s i C3 = R fL

Al 3-36. 7£ Vout = 20V A lout = 0A BT HRFRITA

26
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5.00 Aldiv

50.0 mA ofst
1397 mA |
24676A T
23279A A

300 ¥

5.00 A/div

50.0 mA ofst
AT320A |
690 mA
1.8018A A

Z3 zoom(Vsw.

500 A/div

-300.00 V 2.80 ps/div 280 psldiv|
21740V | -139.7mA || 21740V
7023V 1 4676 A (1 7023V
47ATV A 32719A A 14717V

100 Vidiv|

C2 = R HIZRMIT K45 s K

10.

P3:min(isec_fl

N (N I

N
B

P5:min(Vsw_pri_fly)
VAY

P6:max(Vsw_pri_fly)
5315V

v

C3 = iR B

K 3-37. 7E Vout = 20V F loy = 0.1A 544 T HFF AT R

P1:ims(lsec_flyback)
946 mA

P2:pkpk(lst

Z3 zoom(VsSw._

100 Vidiv

-300.00 V/
13284V |
29166V 7
15883V A

500 Aldiv
2.80 psldiv
1.7327A|1
69.0mA |1
1.8018A A

100 Vidiv|
2.80 psidiv|

P3:min(lsec_flyback) P4:max(lsec_flyback)
31A 6.92A
, v

I
I
|
|
1
:
|

P5:min(Vsw_pri_fly)
2V

P6:max(Vsw_pri_fly)
5327V

B 3-38. 7E Vout = 20V Fll lgy = 0.2A %44 FHIFFRATH

| HD JTimebase -6 ps| Trigger (EE) ES|
” 200 psidi
1215 soms 1065t

C4 = itk BJE

|_HD ]
0 Stop 0
ige  Positive
6.3495 ps
1/AX= 157 493 kHz
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P P S B S

|
|

B T S P S .

10.

P1:ims(Isec_flyback) a P3:min(Isec_{i P5min(Vsw_pri_fly) P6:max(Vsw_pri
1111A 6. -84V
73 zoom(Vsw. | 1D [Timebase -8 ps|Trigger &8
200 psidiv Stop
5.00 A/div Vidiv 500 A/div 100 Vidiv| S 10GS/s Edge Positive
50,0 mA ofst 30000 V 2.80 psidiv 280 psldiv 530 AX= 647424
-3515mA | 22115V | 351 5mA || 117756 ps 1/AX= 154 459 kHz
19451A 4182V 7 9451 A |1
-15936 A A 17933V A -1.5936 A A -179.33V|

"i‘ TELEDYNE LECROY|
Ev youlook

pri. flyback

P1:ms(Vout pfc)  P2:max(Vsw_pri_flyback)  P3freq(Vsw, ) P4:max(isec_flyback) P5mms(isec_flyback) PG pkpk(isec_flyback) P7:ms(Vout)
30286V 560.4 V 367401 1455A 19925V

1D |
e 5.00 psidi 100V
v 100 Vidiv, 5.00 Vidiv 500kS
332500V 33250V 6.9500A 90000V Xi= 247167 is 0
392681V |1 19561V|]  29183A | 197202V X2= 258134ps 1/AX= 91183 kHz
392505V 7 10036 V| 7 9700A 202537V
85mVIA  9525VA 8883A A 5334mV

C1=PFC fitt HJE C2 = a9 s i C3 = R fL C4 =ik

B 3-40. 7E Vout = 20V Fl loy = 0.5A %44 T HIFFRAT R
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100 Vidiv
300,000V
02,090V ||
675V |1
415 mV A

290000V
388440V ||
380661V T

1.221V/A

100 Vidiv|
30000V
25176V |
12556 V|
12620V A

100 Vidiv

29000V,
19897V |
0437 V|7
0460V A

3.00 A/div 5.00 Vidiv
-6.9500 A -9.0000V
2.7019A | 197782V
204111V
6329 mv

C1=PFC fiitt HiJE

SANAWAWAWLVER

fre

) P3:freq(Vsw_pri_flyback) P4:max(isec_flyback) P5:ims(Isec_flyback) P6:pkpk(ist
2407 A

12 Bits 500KS

X1= 14.3889 us
X2= 157516 ps 1/AX= 73384 kHz

C2 = R HIZRMIT K45 s K C3 = iR B C4 = itk BJE

B 3-41. 7E Voue = 20V F 1oy = 1.25A 4 FIFFRAIT R

5.00 Vidiv
-6.9500A -50000V
2.6125A | 19.7694 V.
36937A 1t 205442V
6.3062A A 7788 mvV.

C1=PFC fith &

P3:freq(Vs ) S cl P6:pkpk(ise K
97 372 Ki & 19912V

| HD [Tbase -15.0 ps] Trigger A

4 psidiv Stop
1285 500ks  10GSls Edge
X1= 86159 s us
X2= 101708 s 1

C2 = sl M5 s i C3 = R fL C4 =@k

] 3-42. 7F Voy = 20V A Ioy; = 2.5A KT HITFETH

100V
Positive
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frequency

P1:ms(Vout_pfc) P2:max(Vsw_pri ack)
38172V 2V

v v

PG pkpk(isec_flyback) P7:mms(Vout) P8:max(Vout)
14910A 19804V 2096V
v v v
|+ |
e )0 psidiv Stop 0
iv 100 Vidtv| 500 Vidiv 500kS 10GS/s Edge Positive
290,000V 290,00V 69500 A 50000V Xi= 82861us AX= 18297 s
381406V || 407V]] 2600mA | 198376V 101158 s 1/AX= 54654 kHz
381003V 1 1565V|7  1985mA 1 192114V
403mVIA  D543VIA  4585mA A 6262mV

s |
1 1]
Ajinici g Qiiubmack

P1:ms(Vout_pfc) P3:freq(Vsw_pri_flyback) P4:max(lsec_flyback) P5:mms(lsec_flyback) P6:pkpk(isec_flyback) P7:ms(Vout) P8:max(Vout)
38179V v 76.557324 kHz 1846 A A 19.882 V/ 291V

v v

1D |

5.00 ps/di 100V

kS ige Positive
290000V 29000V, 6.9500A 50000V
382310V|L  28089V|I  -007mA | 200439V
382432V 7 9236V|7  35746A 1 208575V
122mV|A  18854V/A  36753A A 8136mV

v 100 V/div| 5.00 Vidiv

C1=PFC fitt HJE C2 = a9 s i C3 = R fL C4 =ik

El 3-44. 7E Vout = 20V 1oy = 5A K444 FHIFFRATA
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3.8 LRt A IR B

IR T EVM BERSERT i N FELIE R AE SRR |, (RFEFFRR S B A HE HE . JTRER T 4%\ R AE
60Hz #iE N M f& 90VAC M itk i i 264VAC I | ZR S8 )M AR I o

4. TELEDYNE LECROY|
gl

obs
P1:max(Vin) P2:min(Vin) P3:min(lout) P4:max(lout) P5:pkpk(Vout) PE:min(Vin) P7:max(Vout)
v 457V -125mA -12mA 134 mV 457V 27195V
v v v v 7 v
D |
_ 12 Bits 50.0 ms/div Stop
idiv 5.00 Vidi 50MS 100MS/s Edge Positive
0 mV offset -3.00000 A -15.0000 V;:

C1 = RN C3 = Je i riit C4 = it ik

& 3-45. BRESBAEIY 1 V;, = 90VAC F 264VAC/60HZ. Vo = 28V Al Iyy; = 0A

I“ TELEDYNE LECROY|
oul00K

A O L A

ergeaessror T

P2:min(Vin) P3:min(lout) P4:max(lout) P5:pkpk(Vout) PE&min(Vin) P7:max(Vouty
-409 V. 4097 A 4226 A 256 mv 409V 2191V

v @ v v v E
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C1 = SN s C3 = S th At C4 = [t i e
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v 380V -108mA 53mA 130 my 2391V 2408V =
= -~

v v v v

50.0 ms/div Stop 326V

12815 5oMs 100MS/s Edge  Positive

20 v, 1.50 Adiv .00 V/di
0 mV offset -3.00000 A -14.0000

C1 = 2N Ik C3 = [l i i C4 = gt s

& 3-47. RIEBEASETY : Vi, = 90VAC & 264VAC/60HZ. Voy = 24V F Ioy; = 0A

Vout

Ui

E 3 oks

P1:max(Vin) P2:min(Vin) P3:min(lout) P4.max(lout) P5.pkpk(Vout) P&:min(Vout) P7:max(Vout)
6V \ 478A 495A 251 mV 2385V 2410V
v v v v

| +p |

’ 500ms/div Stop 3
150 Aldi 1281 Soms  100Mms Positive
OmVoffsel  -300000A

C1 = SRt A ek C3 = S th it C4 = it Ik

& 3-48. LEEBEATE : Vin = 90VAC ZF 264VAC/60HZ. Vot = 24V 1 Iy = 5A
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20 v,
0 mV offset

i

0 mV offset

1.00 A/div
-2.00000 A

C

-

1.00 A/di
-2.00000 A

s
P1:max(Vin) P2 min(Vin) nin(lout) P4:max(lout)
v -113mA T5mA

= R R C3 = [l i i

P5:pkpk(Vout)
M7 mv

P&min (Vout) P7-max(Vout)
1991V 2003V

v

50.0 ms/div Stop

12815 5 s~ 100MSls Edge

C4 = gt s

& 3-49. RIBEAETY : Vi, = 90VAC & 264VAC/60HZ. Voy = 20V F Ioy; = 0A

ok

P3:min(lout) P4:max(lout)
4780A 4930A

v v
5.00 Vidi
-15.0000

= s C3 = S th it

P5.pkpk(Vout)
222mv
v

A

AL L L

P&.:min(Vout) P7.max(Vout)

1987V

2009V

| +p |
’ 50,0 s
1281 Soms  100Mms

v

C4 = it Ik

& 3-50. LEEBEATE : Vin = 90VAC ZF 264VAC/60HZ. Vot = 20V 1 Iy = 5A
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3.9 MEBRSHETE

AHriER T EVM 1E 25HZ R T | 7 2% % 100% FE B R 73 & 0008 |, BL 2.5A/ us (R ( BT
AR ) R R E M B  H EEE 7. BA R IEER T 115VAC/60HZ i A F1 230VAC/50HzZ it A\ A
28V/24V/20V #i .

40ms 60ms 80ms 100 ms 140 ms 160 ms

Pt g
M-MJ ‘“,“‘Mwwwww‘.l, R | e
! |
| |

100 ms

P2 pkpk(lout) P3:min(lout) 2} P5:pkpk(Vout) P6:min(Vin) P7:max(Vouty
43342A 31 mA 3 606.79 mV -167V 162 mv
v , v /

v P

| HD | Trigger (8] (E8)

b 200msidiv Stop ~ 250A

1.00 Adiv) 200 mVidi 1M 5MS/s Edge  Positive
300000A|  OpV offs

C3 = S th HiAt C4 = iUt s

& 3-51. 115VAC/60Hz EL%iH 28V/0.1A = 4.3A B KIS EE

"“ TELEDYNE LECROY|
E ulook"

40ms s 80ms 100 ms 140 ms

lout ™

eza: m..me.uw,,ww,..[ Whuﬁwwww.wwu

140 ms

P2:pkpk(lout) P3:min(lout) P4:max(lout) P5:pkpk(Vout) P6:min(Vin) P7:max(Vout)
43265 A -28 mA 4299A 584.74 mV/ 33 160 mv'
> : ” . ”

v v v v

| D [Tbase  -60.0 ms| Trigger [EE) 8]

12 Bits 20.0 msidiv Stop 250A
1.00 Aidiv 200 mV/di 1MS S5MS/s Edge Positive
-3.00000 A 0 pV offs:

C3 = iU th At C4 = gt s

& 3-52. 230VAC/50Hz H.#iH 28V/0.1A = 4.3A F KBRS
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20 ms 40 ms

{\\ :

B ORI
f
!

P2 pkpk(lout)
50793 A
.

v 200 mVidiv,
-3.00000 A 0 pV offset

C3 = [l i i

P3:min(lout)
-27T mA

100 ms 20 ms 140 ms 160 ms 180 ms

i e
Vout ‘“‘*—u,.“. N
w.».“w\»,.MMI, _ o
i |
|

| c

P4:max(lout) P5:min(lout) P6:rms(Vin)
5052A -Z1T mA 1165V
v v ¥

| HD Tbase  -80.0 ms|Trigger (SE)ES)

12 Bits 20.0 msidiv Stop 250A

1MS 6MS/s Edge Positive

C4 = [ i ek

& 3-53. 115VAC/60Hz H#iH 24V/0.1A £ 5A BB T

20ms 40 ms

P2:pkpk(lout)
50842 A
v

00 2
-3.00000 A 0 pV offset

C3 = S th it

P3:min(lout)
-27'm

A0 TELEDYNE LECROY

100 ms 20ms 140ms 160 ms

P4:max(lout) P5:min(lout) P6:rms(Vin)
5057 A =27 mA 2328

v v v

C4 = it ik

& 3-54. 230VAC/50Hz H#ii 24V/0.1A & 5A B IBRAS
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20ms 40ms 60 ms 100 ms 20 ms 140 ms 160 ms 180 ms

g

R ™ A
S — < e O
) ———— — - — LT S Ui

P1:pkpk(lout) P2:pkpk(Vout) P3:max(Vout) P4:min(Vout)
50704 A 743 60 mv. 22T mV 516 mv
v v v v
0]
sy e 12 Bits 20.0 ms/div Stop 404 A
1.00 A/div, 200 mVidiv 1MS 5MS/s Edge Positive
-3.00000 A 0 pV offset

C3 = [l i i C4 = [ i ek

& 3-55. 115VAC/60Hz H#iH 20V/0.1A £ 5A B BT

A0 TELEDYNE LECROY

20ms 40 ms ns S 100 ms 20 ms 140 ms 160 ms

T

VT S ——
|
|

Sl LW

P1.pkpk(lout) P2:pkpk(Vout) P3:max(Vout) P4:min(Vout)
0692 A 72573 mvV. 24 mvV -502 mv

v v v v

1.00 200 mVidiv
-3.00000 A 0 pV offset

C3 = S th it C4 = it ik

& 3-56. 230VAC/50Hz H#ii 20V/0.1A & 5A B BRI
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3.10 HH S HE

LRI N T1E 20V , 24V 1 28V #th & & R, FE A4 115VAC/60Hz #1 230VAC/50Hz % H H
RS0 . 1R, C4 — St B RS0 | 7P Al iE 17 98 = 20MHz FIR I 2848 3k K F A2 iR & 5 20

TELEDYNE LECR%Y‘
uioot

Every

40
05ms 140 ms

-105 ms -T0ms -35 0fhs 35ms 7 40ms
24 zoom(Vou | 1D | Trigger
e 200 msidiv Stop  410mV
100mVidiv|  10.0 mVidi i 500kS 250kS/s Edge Positive
00pVoffset| 350 ms/di ;
79mV |-~

= TJ4mYV e T
A A53mViA 5.

r

[ HD [Timebase 0 ps|Trigger

| | i 200 ps/div Stop W
100 mVidiv| 100 mVidiv | | 500kS 250MS/s Edge Positive
0 pV offset 220 psidiv | |
171 mV - |
= 40 mV| -
A 211 mviA

K 3-58. #i A\ = 115VAC/60Hz HiH = 28V/4.3A B H%a H s RS0
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- Eyerywheroyoulnok'

-800 ms 600 ms ~400 ms 200 ms s 200 ms 400 ms

| 200 msidiv Stop  410mV
10.0 mVidiv 500kS 250kS/s Edge Positive
0.0 pV offset :
82mV |-
T B8 mV |-
A -150mV |A

-~ . TELEDYNE LECROY|
Everywheroyoulook™

200 mv

800 s 600 155 400 15 200 s 200 15 )0 s 600 s

LR

R B I VN _v»

| . 00 psidiv Stoj
100 mV/div 500kS 250MS/s Edge Positive
0 pV offset |
167 mV |-
- 53 mV -
A 220mV A

& 3-60. # A\ = 230VAC/50Hz EL%iiH = 28V/4.3A I (%) H HB FE 8L

re

4N TELEDYNE LECROY|
Everywhereyoulook™

600 ms ~400 ms 200 ms ks 200 ms 400 ms

120 ms

m 24 zoom(Vout | [ HD Tim
| 12 Bits

10.0 mVidiv 10.0 mV/di 250kS 125kS/s Edge Positive
0 pV offset 240 ms/di |
90mV -~ 9.0 mv|
B5mV |- -8.5mV|
A -17.5mV A -17.5mV|
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AV TELEDYNE LECROY|
- - Everywhereyoulooi

0 ps|Ti
| e 100 psidiv Stop 100.0 mV
50.0 mVidiv | 250kS 250MS/s Edge Positive
0 pV offset :
1100 mV |-~
T -58.0 mV |-
A -168.0 mV |A

& 3-62. i\ = 1150VAC/60Hz H.#iH = 24V/5A B} % H B RS0k

= s
A4 TELEDYNE LECROY|
£ Everywheroyoulook™

200 ms s 400 ms

855ms

D]
12 Bits 200 ms/div Stop  41.0mV
250kS 125KkS/s Edge Positive
0.0 pV offset
90 mV |-
88mV |-
-17.8mv A

0 pV offset

1100 mV |-~
= 580 mV |-
A -168.0 mV |A

A 3-64. i\ = 230VAC/50Hz H#iH = 24V/5A I id6 B B RS0
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10.0 mVidiv
00 uV offset

115my -~

. 403mV|—

A 218mVA

= 55mV |-
A -239mV A

h—:;}‘_\_r_&‘t\_»} _ uLmL i

LD JTim

12 Bits

500kS 250kS/s Edge Positive

AN TELEDYNE LECROY|
£ Everywheroyoulook™

200 psidiv Stop
500kS 250MS/s Edge

100 mv

2ot Positive

3

A4 TELEDYNE LECROY|
* Everywhereyoulook™

10.0 mVidiv

0.0 pV offset
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= -105mV |-
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"‘ TELEDYNE LECR({Y

_HD |
e 200 psidiv Stop 100 mV.
500kS 250MS/s Edge Positive
37 5 ps/div,
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Input 1 DC  Att 10 dB  Preamp

100 ms
oM
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Receiver Spectrum
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Receiver Spectrum
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53.85 dBpVY
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Receiver
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230VAC/50Hz , %

K 3-74. A
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3.12 R A BB I HMERE

PLR % B 7R T 4E Q0VAC/60HZ 4614 Rz 1 /NI, 2 /NIFAD 3 /iE | S B A 24V, sk HGsaH = <a 1)
EVM EE.

& 3-75. H A\ = 90VAC/60Hz , #iH = 24V/5A |, IB1T 1 /Mt E#ATHA (K )
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B 3-76. Hi A\ = 90VAC/60Hz , Hitll = 24V/5A |, IB1T 2 /Mt BT (&R )
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&l 3-78. #i A\ = 90VAC/60Hz , ¥t} = 24V/5A , 21T 3 /N34T ( THER )
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313 PFC MRS B : Vi, 5 lin AL R

AR TR R 7 1E 115VAC/60HZ Fi1 230VAC/50HZ il N L&~ 24V i th 1% B A [F) 7 80564 % B AT

A0 TELEDYNE LECROY

-800V
-50 ms -20 ms -10 ms S 10ms 40 ms 50ms

P1:ms(Vinac) P2:rms(lin) P3:pkpk(lin) P4:max(lin) PSmin(lin) P6:min(Vinac) P7-max(Vinac) P8:freq(Vinac)
1161V 1652 mA 7079 mA 2711 mA 437 mA -172v 169V 599 3
v

v v
| HD  Timebase 0.0 ms|Trigger
) 10.0 ma/d D
e 50 Ms Positive

v v v v

C1 = 2 AR C2 = Hintif

& 3-79. Vi, = 115VAC/60HZ. Vo gy = 24V Fl oy = 0.5A

AV TELEDYNE LECROY
(AR oo

7 R AR T s TR ™ R A B

-400V

-800V
-50 ms -30 ms -20 ms -10ms 3 10ms 40 ms 50ms

P1:ms(Vinac) (! 3 i P4:max(lin) P5min(lin) P6:min(Vinac) P7-max(Vinac)
1160V 306.6 9193 413 mA -506 mA 171V 169V
, ; * = ”

v , v

- - 12 Bits 10.0 msidiv Stop
200 Vidiv, 500 mA/di 50MS 500MS/s Edge Positive
0.00 V offset] 0.00 mA of

C1 = SNk C2 = AR

& 3-80. Vi, = 115VAC/60HZ. Vs iy = 24V F Iy = 1.25A
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-30 ms

P1:mms(Vinac)
1160V

500 mAJdiv

Vidi
0.00 V offset: 0.00 mA ofst

C1 = LN

& 3-81. Vi, = 115VAC/60Hz.

20 ms

P2.msflin}
562.4 A
v

P3:pkpk(in)
18519A

P4:max(iin) P5:min(lin)

C2 =N HIR

Vout_fly =24V *ﬂ Iout = 2.5A

P6:min(Vinac)
875mA 977 mA 72V

v

40 ms. 50ms

P7 max(Vinac) P8-freq(Vinac)
169V 6002637464 Hz
[HD[rimebase 0.0 s
’ 10,0 ms/div Stop v
12B15 5o Ms  500MSis Edge  Positive

".‘ TELEDYNE LECROY
Everyy oulook

I i i I e T B R AR S TR e

400V

-800V
-50 ms -30 ms

P1:ms(Vinac)
1159V

v

200 Vidiv| 500 mA/div
0.00 V offset 0.00 mA ofst

& 3-82. V;, = 115VAC/60Hz.

-20 ms

P2:rms(lin)
8552 mA
v

-10 ms

10ms

P4:max(lin)
1277TA

v

Vout_fly = 24V M lgyt = 3.75A

P6:min(Vinac)
»v

v

40 ms 50ms

P7-max(Vinac)
170V
LoHD fTimebase 0.0 ms|
12 Bits 10.0 ms/di ov
50MS 500MS/s Edge Positive
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-30 ms

P1:mms(Vinac)
1159V

500 mAJdiv

Vidi
0.00 V offset: 0.00 mA ofst

C1 = LN

400V

-800V
-50 ms -30 ms

P1:ms(Vinac)
A%

200 Vidiv|
0.00 V offset

500 mA/div
0.00 mA ofst

20 ms

P2.mslin}
11328A
.

P3:pkpk(in) P4:max(iin)
35088 A 1692 A

C2 =N HIR

P5min(iin)

P6:min(Vinac)
A8ITA 73V

v v

& 3-83. Vi, = 115VAC/60HZ. Vi fiy = 24V 1 Ioye = 5A

-20 ms

P2:rms(lin)
1447 mA
v

-10 ms

P4:max(lin)
274 mA
v

PSmin(lin)

5:min
480 mA
v

& 3-84. Vi, = 230VAC/50HzZ. Vo g1y = 24V Fil Iy = 0.5A

40 ms. 50ms

P7-max(Vinac) Pg freq(Vinac)
171V 60.02677723 Hz

[HD[rimebase 0.0 s
’ 10,0 ms/div Stop v
12B15 5o Ms  500MSis Edge  Positive

".‘ TELEDYNE LECROY
Everyy oulook

40 ms 50ms

P7-max(Vi

LoHD fTimebase 0.0 ms|

10.0 ms/di ov

12nt 500MS/s Edge  Positive

50 MS
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-30 ms

P1:mms(Vinac)
2321V

500 mAJdiv

Vidi
0.00 V offset: 0.00 mA ofst

C1 = LN

& 3-85. V;, = 230VAC/50Hz.

-50 ms -30 ms

P1:ms(Vinac)
A%

200 Vidiv| 500 mA/div
0.00 V offset 0.00 mA ofst

K 3-86. Vi, = 230VAC/50Hz.

20 ms

P2.msfin}
1997 mA
v

-20 ms

P2:rms(lin)
3150 mA

P3 pkpk(lin)
687.4 mA

-10 ms

P4:max(iin)
277 mA

P5:min(lin)

C2 =N HIR

P4:max(lin)
449 mA
v

10ms

410 mA

40 ms. 50ms

P68 min(Vi P7max(Vinac) P8-freq(Vinac)
334V 4998690319 Hz

[HD[rimebase 0.0 s
’ 10,0 ms/div Stop v
12B15 5o Ms  500MSis Edge  Positive

vout_fly =24V *D Iout =1.25A

".‘ TELEDYNE LECROY
Everyy oulook

7N

40 ms 50ms

P7-max(Vi

LoHD fTimebase 0.0 ms|

10.0 ms/di ov

12815 5oMs  500MSfs Edge  Positive

Vout_fiy = 24V M loyt = 2.5A
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-30 ms

P1:mms(Vinac)
2321V

500 mAJdiv

Vidi
0.00 V offset: 0.00 mA ofst

C1 = LN

& 3-87. Vi, = 230VAC/50HzZ. Vot iy = 24V Fl Iy = 3.75A

-50 ms -30 ms

P1:ms(Vinac)

200 Vidiv| 500 mA/div
0.00 V offset 0.00 mA ofst

C1 = i i

20 ms

P2.mslin}
4412mA
v

-20 ms

P2:rms(lin)
576.1 mA
v

& 3-88. Vi, = 230VAC/50HZ. Vout iy = 24V F loye = 5A

P3:pkpk(in) P4:max(iin)
14673A 691 mA

P5min(lin)
-TTT mA

C2 =N HIR

-10 ms 10ms

P3:pkpk(lin) P4:max(lin)
18687 A 891 mA

v v

40 ms. 50ms

P7 max(Vinac) P8-freq(Vinac)
3 5005241477 Hz
[HD[rimebase 0.0 s
’ 10,0 ms/div Stop v
12B15 5o Ms  500MSis Edge  Positive

".‘ TELEDYNE LECROY
Everyy oulook

40 ms 50ms

P7-max(Vinac)
334

LoHD fTimebase 0.0 ms|
12 Bits 10.0 ms/div Auto ov
50MS 500MS/s Edge Positive
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13 TEXAS

INSTRUMENTS
www.ti.com.cn PEGEST 5 FT TV i 26

3.14 PFC MRS R : fifk RT3 S
LRI 25 T 78 115VAC/60Hz #1 230VAC/50HZ fi NHLE T, 24V %t 13 5 76 R [l F 3R & R T 9645 dAT

o sz

Fouo

T ;
v WA |

1425 T ohs

P7-max(Vout_pfc)

P1.ms(Vinac) P2:max(Vinac) ac) P4:max(Vsw_pfc)
3961V

1155V 4254V 3

v , @ , P v

[ 73 zoom(Vsw. | HD  [Timebase 0.0 ms|Trigger [} [

42 Bits 10.0 ms/div Stop 300V

200 Vidiv 100 Vidiv | 50MS 500 MS: Positive
43250V ofst -26500 V 3 0 - | X1= 3210ps AX= 18.180ps
109.86V | 863V | X2= 14970 ps 1/AX= 55.006 kHz

10961V 1 203V 1 9
240 mV A 1066V A 24myv|A

C1 = SN C3 =PFC JFRT mHE C4 = PFC fth i %

& 3-89. Vi, = 115VAC/60HZ. Vo gy = 24V Fl oy = 0.5A

ac) P7:max(Vout_pfc) P8 max(Vout_pfc)
1155V 167V, 5998408734 Hz 4213V 3924V 3924V
v v a = v v
Z3 zoom(Vsw | HD  JTimebase 0.0 ms|Trigger [SE)EE)
| 12 Bits 10.0 ms/div Stop 300V
idiv 0 Vidiv 100 Vic | S50Ms 500 e Positive
43250V ofst -26500 V -391.0000 V i X1= 3210ps AX= 24 ps.
12070V | 15914V | 3916128V|| X2= 6614 ps 1/AX= 101 79kHz
12075V t 291V 1 3015664Vt
50mv A -16205V A -464mVv A

P1:ms(Vinac) P2:max(Vinac) P3 freq(Vinac) P4:max(Vsw_pfc)

C1 = SNk C3=PFC PR C4 = PFC #rth i &

[ 3-90. Vi, = 115VAC/60HZ. Vs iy = 24V F Iy = 1.25A
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471 |

4
4 |\-—__/

]

3

ESSEEEEES

73
ohs 14,

P1:ms(Vinac) P2:max(Vinac) P3:freq(Vinac) P4max(Vsw_pfc) P6:ims(Vout_pfc) P7:max(Vout_pfcy P8:max(Vout_pfc)
1154V 168V, 5093862767 Hz 429V 37781V v 3817V
2 v a v v v v
_HD |
10.0 ms/div Stop
20.0 Vidiv 50MS 500 MS/s Edge
-26500 V 0000 V 5 3210ps  AX=
1981V | 622 ns 1/AX=
4448V 1 34
2467V A

C1 = LN C3 =PFC JF R L C4 = PFC fartH HL &

& 3-91. Vi, = 115VAC/60HZ. Vo gy = 24V F oy = 2.5A

AN TELEDYNE LECROY
(A

T ofs

P1.ms(Vinac) P2:max(Vinac) P3:freg(Vinac) P4:max(Vsw_pfc) P7-max(Vout_pfc) P8:max(Vout_pfc)

1154V 168 V. 21 Hz 4215V v 45V 3845V

/ , a v , v v

D | Trigger [ (=8

p— 42 Bits 'IOOFnS/dI P 300V

100 Vidiv 20.0 Vidiv 50MS 500MS/s Edge Positive

43250V ofst -26500 V 0000V

15222V | 53TV | 3822476V
15212V 1 672V 1 3822158V |1
-100mv A 134V A 31.7mV|A

C1 = S A C3 =PFC JFRH m R C4 = PFC fth i %

& 3-92. Vi, = 115VAC/60HZ. Vo siy = 24V F1 Iy = 3.75A
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) Vidiv

43250V ofst -26500 V
1137V | 406V |
11315V 1 413V 1
178V A 830 mv A

0 Vidiv
0.00 V offset -26500 V
18347V | 18692V |
18733V 1 259V 1
386V A -18434V A

14215

P1:ms(Vinac) P2:max(Vinac)
1153V 169V

v

20.0 Vidiv 100 Vidiv|
1.0000 V 71 pslidiv,
3836978V | 498V
3831704V |1 413V
527.3mV A 830mV|

P3:freg(Vinac)
il 941241 Hz
a

C3 =PFC JFkTi ik

P6:ims(Vout_pfc)
7V

& 3-93. Vi, = 115VAC/60HZ. Vs fiy = 24V 1l loye = 5A

20,0 Vidiv 100 Vidiv
10000V 7.1 usfdiv,
7.4014 V||

3875137V |1
112.3mV A

nac)
92064 Hz

P4:max(Vsw_pfc)
4271V
v

C3 =PFC JFRH m R

P6:ims(Vout_pfc)
3914V

& 3-94. Vi, = 230VAC/50Hz. Vot iy = 24V Fil Iy = 0.5A

"“ TELEDVNF LECR(.JY

Ty

P7-max(Vout_pfc) P8:max(Vout_pfc)
3842V 3842V

/ v

|0 |
” 10.0 msfdiv Stop
125 5oMs  s00MS)s Edge P

X 5628 bX= 8294 ps

X2= 2666 ps 1/AX= 12057 kHz

C4 = PFC finth #/%

300V
Positive

C4 = PFC fathi &
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z3
14215

P2:max(Vinac) P3 c) P4max(Vsw_pfc) P6:ims(Vout_pfc)
4248V 39219V
v v

12 Bits P
20 Vidiv 200 Vidiv 50MS  500MS/s Edge
0.00 V offset 26500V -301.0000V | X1= 75 us AX=
15430V | 37TV | 3909561 V|| |
156.52V 1 15747V 1 3906680V |1
220V A 16124VA  2881mV/A

C1 = LN C3 =PFC JF R L C4 = PFC fartH HL &

& 3-95. V;,, = 230VAC/50HzZ. Vot fiy = 24V Fl Iy = 1.25A

I\ ‘\/\FI\’\(‘

il MWWL . UV

ofs

P3:freq(Vinac) P4:max(Vsw_pfc) P6:ims(Vout_pfc) P7:max(Vout_pfcy P8:max(Vout_pfc)
4999526012 Hz 4265V 39140V 3 v 3955V
v v v v v
| HD  [Timebase 0.0 ms| Trigger |[5) [E8J]
] i 12 Bits 10.0 ms/div Stop 300V
100 Vidiv 20.0 Vidiv 100 Vidiv| | 50 Mq 500MS/s Edge Positive
-26500 V -391.0000 V 71 psldiv, X1= AX= 15430 ps
338V | 3884170V| 3.3 | X2= s 1/AX= 64809 kHz
28V 1 3883169V 7
620V A -100.1 mV A

C1 = S A C3 =PFC JFRH m R C4 = PFC fth i %

& 3-96. Vi, = 230VAC/50HzZ. Vot iy = 24V Fil Iy = 2.5A
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P3:freq(Vinac)
50.00241054 Hz

div 0 Vidiv 20.0 Vidiv
0.00 V offset 26500V -391.0000
12595V | 500V | 3787368V||
12424V 1 156V 1 3782266V |1
471V A 344V A 5103mV|A

C1 = LN

P4:max(Vsw_pfc)
4195V
v

C3 =PFC JFkTi ik

AV TELEDYNE LECROY
N i

. | i
]
Y i L J U\\/ V v/\_J

2135 2845
P6:ims(Vout_pfc) P7:max(Vout_pfcy P8:max(Vout_pfc)
38204V 3879V 3879V

v v
| HD  JTimebase 00m
) 100 msidh
2B soms  s00Msk
Xi= 2266us AX= 10
X2= 8572ps 1AX=

C4 = PFC finth #/%

& 3-97. Vi, = 230VAC/50HzZ. Vot iy = 24V Fl Iy = 3.75A

i \J{\J/LJ \u'%‘/\vﬂ\gﬂ\ﬁuf\@ﬂ

284 s E 1425

P3:freg(Vinac)
4997944828 Hz

100 Vidiv 20.0 Vidiv
0.00 V offset 26500V -391.0000V
12576V | 1745V | 37
12852V 1 310mv T 37 Vit
276V A ATI6V A 2515mV/A

& 3-98. V;, = 230VAC/50Hz. Vo fy

ofs

P4:max(Vsw_pfc)
4“170Vv
v

C3 =PFC JFRH m R

".‘ TELEDYNE LECROY
Everywhereyoulook”

P8:max(Vout_pfc)
3|39V
v

|_HD ] Trigger (6] (E8)
e 100ms/div Stop 300V
50MS 500 MS} Positive
Xi= 4526ps AX= 6260 ps
Xe= s 1/AX= 159.74 kHz

C4 = PFC fathi &

= 24V i I,y = 5A
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3.15 PFC MRS R : & (NREFHME Vee i PFC)

AT RN T LER PFC #2415V 4 B HUER ) PFC 208508, HAETHR & TAE S ARCRR S ¥ Thie (miln
Vee x |_Vee ) BIE/EHN . F#ER T 115VAC M1 60Hz L& 230VAC Hl 50Hz 4 {F F I RT#: PFC 2c%.

Vin ¥ Fline Pin (W) Vout(V) lout (A) Pout (W) bIE
115VAC #11 60Hz 3.273 390.3 0.008 3.1 94.19%
115VAC F11 60Hz 10.483 390.4 0.026 9.963 95.04%
115VAC #11 60Hz 21.075 391.1 0.051 20.126 95.50%
115VAC 11 60Hz 31.406 390 0.077 29.956 95.38%
115VAC #11 60Hz 41.315 385.8 0.103 39.626 95.91%
115VAC 1 60Hz 51.992 387.1 0.129 49.948 96.07%
115VAC #1 60Hz 61.257 380.6 0.155 58.909 96.17%
115VAC 11 60Hz 71.763 382.5 0.181 69.076 96.26%
115VAC #1 60Hz 81.864 380.4 0.207 78.815 96.28%
115VAC #1 60Hz 94.327 379.2 0.239 90.629 96.08%
115VAC F1 60Hz 104.839 378.4 0.266 100.654 96.01%
115VAC #1 60Hz 114.869 377.6 0.292 110.259 95.99%
115VAC Fl1 60Hz 125.244 376.9 0.318 119.854 95.70%
115VAC #11 60Hz 135.382 376.4 0.347 130.611 95.77%
230VAC 1 50Hz 3.238 390 0.008 3.026 93.01%
230VAC #1 50Hz 10.761 390.2 0.027 10.352 96.06%
230VAC #1 50Hz 20.675 390.2 0.051 19.916 96.19%
230VAC #1 50Hz 30.980 390.5 0.077 29.971 96.65%
230VAC #1 50Hz 41.318 391.3 0.102 40.093 96.93%
230VAC #1 50Hz 51.273 391.3 0.127 49.781 97.01%
230VAC #1 50Hz 61.579 391.1 0.153 59.827 97.08%
230VAC #1 50Hz 72.130 390.1 0.180 70.124 97.16%
230VAC #1 50Hz 83.268 386.9 0.209 80.986 97.19%
230VAC #1 50Hz 93.290 382.4 0.238 91.011 97.49%
230VAC #1 50Hz 103.479 380.4 0.265 100.806 97.28%
230VAC #1 50Hz 113.479 378.7 0.292 110.580 97.39%
230VAC #1 50Hz 123.912 376.5 0.321 120.857 97.49%
230VAC #1 50Hz 133.826 374.3 0.348 130.256 97.29%
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100%

99%

98%

97%

96% —

Efficiency (%)

95%

94%

\\\

93%

— 230VAC/50Hz
— 115VAC/60Hz

92%

0 20 40 60 80 100 120 140
Pout (W)

& 3-99. 448 Vee = 15V I B PFC KRR i
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4.2 PCB fiif7
& 4-3. EVM 3EE ( TRiHE )
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& 4-4. EVM Z:ECIE (JEALE )

43 WEFRFMAEE

AVt K 3L Coils AR A LSS , HIAR U NRTIR . 1278 15 28 76 e H BN [T 8] e 28 2 ) S B T APl . R
M2t T ATQ28-T-351K-W5 45 [k S8 [FI 341 S B .

S5 B AU Gl IR

HLUEL (uH) 350 + 10% 1-2
TR HLE (UH) 3.76 1-2
B AL (mQ) 97.17 1-2
B (mQ) 9.57 S-F
LB (pF) 47.8 1-8

I ¥ L 25T:5T:3T:10T+ 0.5TS (1-2):(S-F):(4-5):(3-4)
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& 4-5. ATQ28-T-351K-W5 : R

4.4 YppliE R

4-6. ATQ28-T-351K-W5 : HLIER -

4-7. ATQ28-T-351K-W5 : B RE fiZk

NEFIH T UCG28828EVM-098 4k 5.

* 4-1. YRlER

s ViEd BT

390V_BUS. #i%. VFB. Mk, WA, A, TH 5012

Vinrect il Vout

C1 100uF 450V 45| f AR 24 |, 4217 , Can 3000 /M, KCMJ2002W101MF
105°C

C2. C25. C40. C41 W2, Bg% , 0.1 uF , 450V , +10% , X7T , AEC-Q200 1 | CGA5L4AX7T2W104K160AE
%% , 1206_190

C3. C4 470nF £10% X2 =0 , P = 7.5mm #2488 | f54 | MPX474K31B9KN20600
ROHS

C5 B2 M | 1pF , 25V, £ 10% , X7R , AEC-Q200 1 CGA3E1X7R1E105K080AC
% , 0603

Cé 7, P&, 22pF , 50V , 5% , COG/NPO , 0402 CC0402JRNPO9BN220

c7 2, W&, 10pF , 1000V , +5% , COG/NPO , 1206 VJ1206A100JXGAT5Z

C8. C44 0.47ApF BB Z24% , 160V 450V , B (PP) , /@it |B32671P4474K000
e

C9 7, W%, 3300pF , 50V , +5% , COG/NPO , 0805 GRM2165C1H332JA01D

C10 W2, B, 470pF , 50V , +10% , X7R , 0805 C0805C471K5RACTU
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K41 YRHEE (£)
ez HE LB sk
C11, C24 2 M2, g%, 0.1uF , 50V, + 10% , X7R , AEC-Q200 1 |06035C104KAZ2A
% , 0603
C12 1 B2, W%, 1uF , 16V, £ 10% , X7R , AEC-Q200 1 GCM188R71C105KA64.J
% , 0603
C13 1 HZ, M@, 0.047 uF , 100V , £10% , X7S , 0603 C1608X7S2A473K080AB
C14 1 HZ , %, 0.47uF , 50V, +10% , X7R , 0805 GRM21BR71H474KA88L
C15 1 Hi% , F%& |, 10pF , 50V , 5% , COG/NPO , 0603 C0603C100J5GACTU
C16 1 HIZ , W%, 2200pF , 50V , 5% , COG/NPO , 0603 GRM1885C1H222JA01D
c17 1 B2, B% , 10uF , 25V, £10% , X7R , 0805 GRM21BZ71E106KE15L
c18 1 R FORZ B A S | 1206 , 47000pF , COG GRM31M5C1H473JA01K
30ppm/°C , 5% , 50V
C19. C51. C52. C53 4 1500pF +10% 250VAC Fij & Hi 25 2% X7R 1808 ( Al 1808YA250152KJTSYX
4520)
€20 1 M, W%, 2200pF , 1000V , £10% , X7R , 1206 GRM31BR73A222KW01L
C21. C23 2 EHAR AL (fR154T ) 820 u F£20% 35V EEUFS1V821
C23. C36 2 B2, M% , 220F , 10V, £20% , X7R , 0805 GRM21BZ71A226ME15L
C26 1 HIZ , 9%, 1000PF , 1KV , X7R , 0805 C0805X102KDRACTU
C27 1 B, B% , 1uF, 50V, £10% , X5R , 0603 C1608X5R1H105K080AB
C28 1 HZ , B, 047 uF , 50V, #10% , X7R , 0603 C1608X7R1H474K080AC
C29 1 B2, Mg% , 0.1uF , 100V , +10% , X7R , AEC-Q200 1 |HMK107B7104KAHT
% , 0603
C30. C31 2 W AR Z EWE A SE 1206 , 4.7 uF , X7TR , 15% , |GRM31CZ72A475KE11L
10% , 100V
C32 1 A, W%, 0.1uF, 50V, +10% , X7R , 0603 C1608X7R1H104K080AA
C33 1 HZY , B% , 10uF |, 35V , +10% , X5R , 0805 GMK212BBJ106KG-T
C34 1 B2, W%, 1uF , 50V , £ 10% , X7TR , AEC-Q2001  |08055C105K4Z2A
% , 0805
C35 1 B, Bg% , 1000pF , 100V , 5% , COG/NPO , 0603 | C1608C0G2A102J080AA
C37 1 M, W%, 0.1uF , 25V, #10% , X7R , 0402 GRM155R71E104KE 14D
C38 1 W2, B9, 330pF , 50V , +1% , COG/NPO , 0402 GRM1555C1H331FA01J
C39. C50 2 L EM %8 | 10nF , 50V , COG #5% , 0603 , 4% |GRT1885C1H103JA02D
TR
C43 1 B2, FE , 0.022 0 F , 500V, +10% , X7R , 1206 VJ1206Y223KXEAT5Z
C45 1 HA , F% , 0.22uF , 500V , +10% , X7R , 2220 VJ2220Y224KBEAT4X
C46 1 HIZE , M9& , 0.221F , 100V , £10% , X7R , 0805 CL21B224KCFSNWE
D1 1 Hmse | MB% 600V, 3A, Smc f54 Rohs Fiil 1 2 S3J-13F
D3 1 M % | 600V , A , AEC-Q101 , TO-277A VS-6ESHOBHM3/86A
D4. D5 2 A 1000V 2A FEH % SOD-123F S2MFL
D6 1 “WE , JFS%, 75V, 0.15A , AEC-Q101 , SOD-323 1N4148WS-7F
D7 1 MGG B 600V 8A 4 Bl I3 GBU 45 GBU806
D8 1 WL R AT /ME B 100V 0.5A 2 B] i SOD-123T/R BAS100AS_R1_00001
D9 1 A 1000V 1A E % SOD-123FL SL1M
D10 1 AR, PUEEEFES L 800V , 1A, SMA US1K-13F
D11. D12 2 TR, HPUERAS |, 600V , 1A, 3.5x1.6mm CSFMT108-HF
D13 1 WA, FFeh, 15V, 200mW , SOD-323 MMSZ5245BS-7F
F1 1 MW R 22 | 3.15A , 350V , 4211 , 8.35 x 4 x 0697W3150-01
7.8mm , FIEIE &R
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K41 YRHEE (£)
IVASH HE L] FAFELE
H1. H2. H3. H4 4 AHEEL | 0.5"L #4-40 , Bk NY PMS 440 0025 PH
H5. H6. H7. H8 4 AANEEE | 0.5"L #4-40 , B )2 1902C
J1. J2 2 TH, 5.08mm , 2x1, #ifd , TH ED120/2DS
L1 1 TSI TR 2e 2 2, 150uH 10% 10KHz 2Kk 2A | 7447480151
180m @ DCR RDL L4
L2 1 HUESS 240uH 10% 100kHZz 0.223 Q 9.8A 750317130
26.16x26.16x19.05mm TH
L3 1 F4 RIS | 1mH | 2A, 0.045Q | TH 744821201
L4 1 HE A HLES 15mH DC-SQ1515-02010-03L
$ii£ , PGND1 , PGND2 , 4 Wik, ZH%, B, TH di7t , PGND , SGND
SGND
Q2 1 MOSFET , N 75i# , 150V , 87A , PG-TDSON-8 BSCO093N15NS5ATMA1
Q3 1 MOSFET , N #4i& , 100V, 0.17A , SOT-23 BSS123
Q4 1 TR HS IR T 5000Vms 1 3@iE 6-SO TLP383(GR-TPL,E)
R1. R3. R6. R8. R11. 9 HFE , 3.32M , 1% , 0.25W , AEC-Q200 0 % , 1206 CRCW12063M32FKEA
R14. R17. R18. R20
R2 1 HifE , 0, 5% , 0.125W , AEC-Q200 0 % , 0805 ERJ-6GEYOR00V
R4 1 RES SMD 127 2 0.5% 1/10W 0603 RT0603DRD07127RL
R5. R49 2 HBE , 0, 5% , 0.125W , AEC-Q200 0 % , 0805 RC0603JR-070RL
R9. R12. R15. R27 4 HIBE , 324k , 1% , 0.25W , AEC-Q200 0 % , 1206 ERJ-8ENF3243V
R10 1 HiFH , 24.9k , 1% , 0.125W , AEC-Q200 0 % , 0805 CRCWO080524K9FKEA
R13 1 1.01kQ £0.1% 0.1W , 1/10W F I HiFH 0603 ( 2 RN73R1JTTD1011B25
1608 ) , B
R16 1 HifH , 3.00k , 0.1% , 0.1W , 0603 RG1608P-302B-T5
R19. R35 2 HIBE , 1.00M , 1% , 0.125W , 0603 MCT06030C1004FP500
R22 1 HiFE , 47 , 5% , 0.1W , AEC-Q200 0 % , 0603 CRCWO060347R0JNEA
R23 1 HifH , 180k , 0.1% , 0.125W , 0805 RT0805BRDO07180KL
R24 1 HifH , 20.0k , 0.1% , 0.1W , 0603 RT0603BRD0720KL
R25 1 i , 180k , 0.1% , 0.1W , 0603 RT0603BRD07180KL
R26 1 HifH , 220k , 0.1% , 0.1W , 0603 RG1608P-224B-T5
R29 1 HiFH |, 10.0 , 0.5% , TW , AEC-Q200 0 % , 1206 HRG3216Q-10R0D-T1
R30 1 HifH , 0, 5% , 0.063W , AEC-Q200 0 % , 0402 CRCW04020000Z0ED
R31 1 HBE , 511, 1% , 0.063W , AEC-Q200 0 % , 0402 CRCWO0402511RFKED
R32. R63 2 HIBE , 511, 1% , 0.25W , AEC-Q200 0 % , 1206 CRCW1206511RFKEA
R33 1 HifH , 10.0 , 0.05% , 0.1W , 0805 RNCFO0805AKT10R0
R34 1 HiFH , 100k , 1% , 0.1W , 0402 ERJ-2RKF1003X
R36 1 0Q's B2k 0.125W , 1/8W Fi L HilH 0805 ( 2\l RMCF0805ZTOR00
2012) , A% AEC-Q200 E i
R37 1 HiBE , 15.0k , 0.05% , 0.1W , AEC-Q200 0 % , 0603 ERA-3ARW153V
R38 1 HifH , 2.74k , 0.1% , 0.1W , 0603 RT0603BRD072K74L
R39. R53 2 HIBE , 249k , 0.1% , 0.1W , 0603 RT0603BRD07249KL
R40 1 HifH , 7.68k , 0.5% , 0.1W , 0603 RT0603DRE077K68L
R41. R60. R61. R72. R73 |5 HIFEL , 0, 0% , 0.25W , AEC-Q200 0 % , 0603 RCS06030000Z0EA
R42 1 HifH , 1.00k , 0.01% , 0.063W , 0603 RNCF0603TKY 1K00
R43 1 HilH , 28.7k , 0.5% , 0.1W , 0603 RT0603DRE0728K7L
R44 1 HifH , 75.0k , 0.5% , 0.1W , 0603 RT0603DRE0775KL
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R45 1 HifH , 49.9k , 0.5% , 0.1W , 0603 RT0603DRE0749K9L
R46 1 HifH , 5.23k , 0.1% , 0.1W , 0603 RT0603BRD075K23L
R47 1 HiBE , 35.2k , 0.1% , 0.1W , 0603 RT0603BRD0735K2L
R48 1 HifE | 44.2k , 0.5% , 0.1W , 0603 RT0603DRE0744K2L
R54 1 i , 49.9k , 0.1% , 0.1W , 0603 RT0603BRD0749K9L
R55 1 BB , 95.3k , 0.1% , 0.1W , 0603 RT0603BRD0795K3L
R59 1 HiH , 2.0k , 5% , 0.25W , AEC-Q200 0 % , 1206 CRCW12062K00JNEA
R64 1 HifH , 28.7k , 0.1% , 0.1W , 0603 RT0603BRD0728K7L
R65 1 HifH , 24.3k , 0.1% , 0.1W , 0603 RT0603BRD0724K3L
R66 1 HifE , 5.05, 0.5% , 0.1W , 0603 RT0603DRE075R05L
R68 1 NTC A HiBE 150k 0603 ( 2\ 1608 ) NT06155F4050B1F

R71 1 HifH , 64.9k , 0.5% , 0.1W , 0603 RT0603DRE0764K9L
RV1 1 JE LB 490V 1.2KA B2 7MM V300LA2P

T1 1 Bt ATQ28T-351K-W5
T2,T3,VD_SR 3 AR, B, SMT 5019

U1 1 FLA S YR AT G T4 B T Ak 650V GaN FET | LMG3622REQ

u2 1 6 51 AR AR PFC #2414 , DBVO0OBA (SOT-23-6) | UCC28056ADBVR

U3 1 FARHAS BRI 2.5% BERENR B8 HEREZ | LM8364BALMF20/NOPB

4% 5-S0T-23, -40 % 85
U4 1 R S b R O MP6908AGJ-P
us 1 HAT 750V 423 GaN HEMT [ [ i B w4 QR a4 | UCG28828-1REZR
e

ué 1 S R E 1IC WY 2.5V 36W+1% 15mA SOT-23-3  |ATL431LIAIDBZR

ZD1. ZD2 2 —HE, 59N, 5.1V, 400mW , SOD-323F D3Z5V1BF-7

5 HAhfE R

FibR

FTA bR O A B TR E I .

6 BT i i

T o DARTRRCAS B 5UR5 0] B8 55 24 17 AR A (1) TURS A [+

Changes from Revision * (July 2026) to Revision A (August 2026) Page
I I B e R o OO 11
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STANDARD TERMS FOR EVALUATION MODULES

Delivery: Tl delivers Tl evaluation boards, kits, or modules, including any accompanying demonstration software, components, and/or
documentation which may be provided together or separately (collectively, an “EVM” or “EVMs”) to the User (“User”) in accordance
with the terms set forth herein. User's acceptance of the EVM is expressly subject to the following terms.

11

1.2

EVMs are intended solely for product or software developers for use in a research and development setting to facilitate feasibility
evaluation, experimentation, or scientific analysis of Tl semiconductors products. EVMs have no direct function and are not
finished products. EVMs shall not be directly or indirectly assembled as a part or subassembly in any finished product. For
clarification, any software or software tools provided with the EVM (“Software”) shall not be subject to the terms and conditions
set forth herein but rather shall be subject to the applicable terms that accompany such Software

EVMs are not intended for consumer or household use. EVMs may not be sold, sublicensed, leased, rented, loaned, assigned,
or otherwise distributed for commercial purposes by Users, in whole or in part, or used in any finished product or production
system.

Limited Warranty and Related Remedies/Disclaimers:

21

2.2

2.3

These terms do not apply to Software. The warranty, if any, for Software is covered in the applicable Software License
Agreement.

Tl warrants that the TI EVM will conform to TI's published specifications for ninety (90) days after the date Tl delivers such EVM
to User. Notwithstanding the foregoing, Tl shall not be liable for a nonconforming EVM if (a) the nonconformity was caused by
neglect, misuse or mistreatment by an entity other than TI, including improper installation or testing, or for any EVMs that have
been altered or modified in any way by an entity other than TI, (b) the nonconformity resulted from User's design, specifications
or instructions for such EVMs or improper system design, or (¢) User has not paid on time. Testing and other quality control
technigues are used to the extent Tl deems necessary. Tl does not test all parameters of each EVM.
User's claims against Tl under this Section 2 are void if User fails to notify Tl of any apparent defects in the EVMs within ten (10)
business days after delivery, or of any hidden defects with ten (10) business days after the defect has been detected.

TI's sole liability shall be at its option to repair or replace EVMs that fail to conform to the warranty set forth above, or credit
User's account for such EVM. TI's liability under this warranty shall be limited to EVMs that are returned during the warranty
period to the address designated by Tl and that are determined by TI not to conform to such warranty. If Tl elects to repair or
replace such EVM, Tl shall have a reasonable time to repair such EVM or provide replacements. Repaired EVMs shall be
warranted for the remainder of the original warranty period. Replaced EVMs shall be warranted for a new full ninety (90) day
warranty period.

WARNING

Evaluation Kits are intended solely for use by technically qualified,
professional electronics experts who are familiar with the dangers
and application risks associated with handling electrical mechanical
components, systems, and subsystems.

User shall operate the Evaluation Kit within TI's recommended
guidelines and any applicable legal or environmental requirements
as well as reasonable and customary safeguards. Failure to set up

and/or operate the Evaluation Kit within TI's recommended
guidelines may result in personal injury or death or property
damage. Proper set up entails following TI's instructions for
electrical ratings of interface circuits such as input, output and
electrical loads.

NOTE:

EXPOSURE TO ELECTROSTATIC DISCHARGE (ESD) MAY CAUSE DEGREDATION OR FAILURE OF THE EVALUATION
KIT; TI RECOMMENDS STORAGE OF THE EVALUATION KIT IN A PROTECTIVE ESD BAG.
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3

Regulatory Notices:

3.1

3.2

United States
3.1.1 Notice applicable to EVMs not FCC-Approved:

FCC NOTICE: This kit is designed to allow product developers to evaluate electronic components, circuitry, or software
associated with the kit to determine whether to incorporate such items in a finished product and software developers to write
software applications for use with the end product. This kit is not a finished product and when assembled may not be resold or
otherwise marketed unless all required FCC equipment authorizations are first obtained. Operation is subject to the condition
that this product not cause harmful interference to licensed radio stations and that this product accept harmful interference.
Unless the assembled kit is designed to operate under part 15, part 18 or part 95 of this chapter, the operator of the kit must
operate under the authority of an FCC license holder or must secure an experimental authorization under part 5 of this chapter.

3.1.2 For EVMs annotated as FCC — FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant:

CAUTION

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not
cause harmful interference, and (2) this device must accept any interference received, including interference that may cause
undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance could void the user's authority to
operate the equipment.

FCC Interference Statement for Class A EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case the user will be required to
correct the interference at his own expense.

FCC Interference Statement for Class B EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in accordance
with the instructions, may cause harmful interference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more
of the following measures:

« Reorient or relocate the receiving antenna.

« Increase the separation between the equipment and receiver.

« Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
« Consult the dealer or an experienced radio/TV technician for help.

Canada
3.2.1 For EVMs issued with an Industry Canada Certificate of Conformance to RSS-210 or RSS-247
Concerning EVMs Including Radio Transmitters:
This device complies with Industry Canada license-exempt RSSs. Operation is subject to the following two conditions:

(1) this device may not cause interference, and (2) this device must accept any interference, including interference that may
cause undesired operation of the device.

Concernant les EVMs avec appareils radio:

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation
est autorisée aux deux conditions suivantes: (1) I'appareil ne doit pas produire de brouillage, et (2) l'utilisateur de I'appareil doit
accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Concerning EVMs Including Detachable Antennas:

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and maximum (or lesser)
gain approved for the transmitter by Industry Canada. To reduce potential radio interference to other users, the antenna type
and its gain should be so chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more than that necessary for
successful communication. This radio transmitter has been approved by Industry Canada to operate with the antenna types
listed in the user guide with the maximum permissible gain and required antenna impedance for each antenna type indicated.
Antenna types not included in this list, having a gain greater than the maximum gain indicated for that type, are strictly prohibited
for use with this device.
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3.3

Concernant les EVMs avec antennes détachables

Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut fonctionner avec une antenne d'un type et

d'un gain maximal (ou inférieur) approuvé pour I'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillage

radioélectrique a l'intention des autres utilisateurs, il faut choisir le type d'antenne et son gain de sorte que la puissance isotrope

rayonnée équivalente (p.i.r.e.) ne dépasse pas lintensité nécessaire a I'établissement d'une communication satisfaisante. Le

présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne énumérés dans le

manuel d'usage et ayant un gain admissible maximal et I'impédance requise pour chaque type d'antenne. Les types d'antenne

non inclus dans cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour I'exploitation de

I'émetteur

Japan

3.3.1 Notice for EVMs delivered in Japan: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_01.page HZAEMAIC
BAThBEAETY M, R—RIZDOVTRE, ROEZHEZEBIEEL,
https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-delivered-in-japan.html

3.3.2 Notice for Users of EVMs Considered “Radio Frequency Products” in Japan: EVMs entering Japan may not be certified
by Tl as conforming to Technical Regulations of Radio Law of Japan.

If User uses EVMs in Japan, not certified to Technical Regulations of Radio Law of Japan, User is required to follow the
instructions set forth by Radio Law of Japan, which includes, but is not limited to, the instructions below with respect to EVMs
(which for the avoidance of doubt are stated strictly for convenience and should be verified by User):

1. Use EVMs in a shielded room or any other test facility as defined in the notification #173 issued by Ministry of Internal
Affairs and Communications on March 28, 2006, based on Sub-section 1.1 of Article 6 of the Ministry’s Rule for
Enforcement of Radio Law of Japan,

2. Use EVMs only after User obtains the license of Test Radio Station as provided in Radio Law of Japan with respect to
EVMs, or

3. Use of EVMs only after User obtains the Technical Regulations Conformity Certification as provided in Radio Law of Japan
with respect to EVMs. Also, do not transfer EVMs, unless User gives the same notice above to the transferee. Please note
that if User does not follow the instructions above, User will be subject to penalties of Radio Law of Japan.

[BRERZEEITHIHRBORAFTY FESEVICEIBOIESE] BRTY NORICEEMEEBSGTERAZRZTT

WBEVWEDABYET, BEMERIHZZHTTVEVEOOIFALCEBL TR, BREAEFOLD, UTOVThAID

BEZH > TVEEKMBENGHWERTOTIEESLEE L,

1. ?f%bfﬁﬁﬂﬂﬁ6§%llﬁﬁl%tgﬁ<5F55218$3H28I3$’37T§‘é‘%ﬂ'_\$173%'6i&)Bht%ﬁﬂé‘i%wﬁﬁﬁﬁﬁ‘ﬁiﬁﬁﬁ

2. RRROKFEMERIFEAVEEL,

3. HMEEBHAMPHEMBEIEAVEEL,

BE, AEAE. RO TCHEACHLEOTOER) Z2FEL. BEACEALZVRY, BE, BETERZVEOELET,
tiRZEBFEFEVEERE. EREDCARNIERAEC ARSI H2 L Z2IERB<LEEV, BETHFYR

PAYNX Y HA LM

REBHMEXEHMBCOTE24&E 15

EHBE=HEIL

3.3.3 Notice for EVMs for Power Line Communication: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_02.page

BENBRMERBEEIC OV TORERFY NESFEVICEZBOEESEIIOVTE, ROEZHrEIEBLLEE
L, https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-for-power-line-communication.html

3.4 European Union

3.4.1 For EVMs subject to EU Directive 2014/30/EU (Electromagnetic Compatibility Directive):

This is a class A product intended for use in environments other than domestic environments that are connected to a
low-voltage power-supply network that supplies buildings used for domestic purposes. In a domestic environment this
product may cause radio interference in which case the user may be required to take adequate measures.
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4 EVM Use Restrictions and Warnings:

4.1 EVMS ARE NOT FOR USE IN FUNCTIONAL SAFETY AND/OR SAFETY CRITICAL EVALUATIONS, INCLUDING BUT NOT
LIMITED TO EVALUATIONS OF LIFE SUPPORT APPLICATIONS.

4.2 User must read and apply the user guide and other available documentation provided by TI regarding the EVM prior to handling
or using the EVM, including without limitation any warning or restriction notices. The notices contain important safety information
related to, for example, temperatures and voltages.

4.3 Safety-Related Warnings and Restrictions:

4.3.1 User shall operate the EVM within TI's recommended specifications and environmental considerations stated in the user
guide, other available documentation provided by TI, and any other applicable requirements and employ reasonable and
customary safeguards. Exceeding the specified performance ratings and specifications (including but not limited to input
and output voltage, current, power, and environmental ranges) for the EVM may cause personal injury or death, or
property damage. If there are questions concerning performance ratings and specifications, User should contact a Tl
field representative prior to connecting interface electronics including input power and intended loads. Any loads applied
outside of the specified output range may also result in unintended and/or inaccurate operation and/or possible
permanent damage to the EVM and/or interface electronics. Please consult the EVM user guide prior to connecting any
load to the EVM output. If there is uncertainty as to the load specification, please contact a Tl field representative.
During normal operation, even with the inputs and outputs kept within the specified allowable ranges, some circuit
components may have elevated case temperatures. These components include but are not limited to linear regulators,
switching transistors, pass transistors, current sense resistors, and heat sinks, which can be identified using the
information in the associated documentation. When working with the EVM, please be aware that the EVM may become
very warm.

4.3.2 EVMs are intended solely for use by technically qualified, professional electronics experts who are familiar with the
dangers and application risks associated with handling electrical mechanical components, systems, and subsystems.
User assumes all responsibility and liability for proper and safe handling and use of the EVM by User or its employees,
affiliates, contractors or designees. User assumes all responsibility and liability to ensure that any interfaces (electronic
and/or mechanical) between the EVM and any human body are designed with suitable isolation and means to safely
limit accessible leakage currents to minimize the risk of electrical shock hazard. User assumes all responsibility and
liability for any improper or unsafe handling or use of the EVM by User or its employees, affiliates, contractors or
designees.

4.4 User assumes all responsibility and liability to determine whether the EVM is subject to any applicable international, federal,
state, or local laws and regulations related to User's handling and use of the EVM and, if applicable, User assumes all
responsibility and liability for compliance in all respects with such laws and regulations. User assumes all responsibility and
liability for proper disposal and recycling of the EVM consistent with all applicable international, federal, state, and local
requirements.

5. Accuracy of Information: To the extent Tl provides information on the availability and function of EVMs, Tl attempts to be as accurate
as possible. However, Tl does not warrant the accuracy of EVM descriptions, EVM availability or other information on its websites as
accurate, complete, reliable, current, or error-free.

6. Disclaimers:

6.1 EXCEPT AS SET FORTH ABOVE, EVMS AND ANY MATERIALS PROVIDED WITH THE EVM (INCLUDING, BUT NOT
LIMITED TO, REFERENCE DESIGNS AND THE DESIGN OF THE EVM ITSELF) ARE PROVIDED "AS IS" AND "WITH ALL
FAULTS." Tl DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, REGARDING SUCH ITEMS, INCLUDING BUT
NOT LIMITED TO ANY EPIDEMIC FAILURE WARRANTY OR IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF ANY THIRD PARTY PATENTS, COPYRIGHTS, TRADE
SECRETS OR OTHER INTELLECTUAL PROPERTY RIGHTS.

6.2 EXCEPT FOR THE LIMITED RIGHT TO USE THE EVM SET FORTH HEREIN, NOTHING IN THESE TERMS SHALL BE
CONSTRUED AS GRANTING OR CONFERRING ANY RIGHTS BY LICENSE, PATENT, OR ANY OTHER INDUSTRIAL OR
INTELLECTUAL PROPERTY RIGHT OF TI, ITS SUPPLIERS/LICENSORS OR ANY OTHER THIRD PARTY, TO USE THE
EVM IN ANY FINISHED END-USER OR READY-TO-USE FINAL PRODUCT, OR FOR ANY INVENTION, DISCOVERY OR
IMPROVEMENT, REGARDLESS OF WHEN MADE, CONCEIVED OR ACQUIRED.

7. USER'S INDEMNITY OBLIGATIONS AND REPRESENTATIONS. USER WILL DEFEND, INDEMNIFY AND HOLD TI, ITS
LICENSORS AND THEIR REPRESENTATIVES HARMLESS FROM AND AGAINST ANY AND ALL CLAIMS, DAMAGES, LOSSES,
EXPENSES, COSTS AND LIABILITIES (COLLECTIVELY, "CLAIMS") ARISING OUT OF OR IN CONNECTION WITH ANY
HANDLING OR USE OF THE EVM THAT IS NOT IN ACCORDANCE WITH THESE TERMS. THIS OBLIGATION SHALL APPLY
WHETHER CLAIMS ARISE UNDER STATUTE, REGULATION, OR THE LAW OF TORT, CONTRACT OR ANY OTHER LEGAL
THEORY, AND EVEN IF THE EVM FAILS TO PERFORM AS DESCRIBED OR EXPECTED.
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8.

10.

Limitations on Damages and Liability:

8.1

8.2

General Limitations. IN NO EVENT SHALL Tl BE LIABLE FOR ANY SPECIAL, COLLATERAL, INDIRECT, PUNITIVE,
INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES IN CONNECTION WITH OR ARISING OUT OF THESE
TERMS OR THE USE OF THE EVMS , REGARDLESS OF WHETHER Tl HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. EXCLUDED DAMAGES INCLUDE, BUT ARE NOT LIMITED TO, COST OF REMOVAL OR
REINSTALLATION, ANCILLARY COSTS TO THE PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES, RETESTING,
OUTSIDE COMPUTER TIME, LABOR COSTS, LOSS OF GOODWILL, LOSS OF PROFITS, LOSS OF SAVINGS, LOSS OF
USE, LOSS OF DATA, OR BUSINESS INTERRUPTION. NO CLAIM, SUIT OR ACTION SHALL BE BROUGHT AGAINST TI
MORE THAN TWELVE (12) MONTHS AFTER THE EVENT THAT GAVE RISE TO THE CAUSE OF ACTION HAS
OCCURRED.

Specific Limitations. IN NO EVENT SHALL TI'S AGGREGATE LIABILITY FROM ANY USE OF AN EVM PROVIDED
HEREUNDER, INCLUDING FROM ANY WARRANTY, INDEMITY OR OTHER OBLIGATION ARISING OUT OF OR IN
CONNECTION WITH THESE TERMS, , EXCEED THE TOTAL AMOUNT PAID TO Tl BY USER FOR THE PARTICULAR
EVM(S) AT ISSUE DURING THE PRIOR TWELVE (12) MONTHS WITH RESPECT TO WHICH LOSSES OR DAMAGES ARE
CLAIMED. THE EXISTENCE OF MORE THAN ONE CLAIM SHALL NOT ENLARGE OR EXTEND THIS LIMIT.

Return Policy. Except as otherwise provided, Tl does not offer any refunds, returns, or exchanges. Furthermore, no return of EVM(s)

will be accepted if the package has been opened and no return of the EVM(s) will be accepted if they are damaged or otherwise not in
a resalable condition. If User feels it has been incorrectly charged for the EVM(s) it ordered or that delivery violates the applicable
order, User should contact TI. All refunds will be made in full within thirty (30) working days from the return of the components(s),
excluding any postage or packaging costs.

Governing Law: These terms and conditions shall be governed by and interpreted in accordance with the laws of the State of Texas,
without reference to conflict-of-laws principles. User agrees that non-exclusive jurisdiction for any dispute arising out of or relating to
these terms and conditions lies within courts located in the State of Texas and consents to venue in Dallas County, Texas.
Notwithstanding the foregoing, any judgment may be enforced in any United States or foreign court, and Tl may seek injunctive relief
in any United States or foreign court.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated
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