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Experimental Results

Specifications

Line Voltage = 88VAC ~ 269VAC
Line Frequency = 47 ~ 63Hz
Output voltage regulation
o +3.3V Rail: +/-10%
o -3.3VRail: -10% to +50%
Output ripple voltage
o +3.3Vrail : <30mV
o -3.3Vrail : <150mV
Output load Current
o Minimum load current
=  +3.3V Rail: 10mA (relay off, 31xx in idle connected, incl LED)
= -3.3VRail: 2mA < 150mV for -3.3V rail.
o Normal load current
= +3.3V Rail: 300mA (incl relay)
= -3.3VRail: 4mA
o Maximum load current
= +3.3V Rail: 600mA (incl relay)
= -3.3VRail: 6mA
o Efficiency = > 75%
e Topology: Single-stage flyback

1 Efficiency
115Vac 10.75mwW
111 No Load Input Pow er
230Vac 18.7mW
O verall Efficiency at Minimum Load > 75%, For 115Vac 57.66%
+3.3VRail: | 230Vac 55%
10mA (relay
off, 31xxin
idle
connected,
incl LED)
For-3.3V
Rail: 2mA
Efficiency atNominal Load > 75% 115Vac 72.46%
230Vac 70.4%
Efficiency at Maximum Load >75% 115Vac 72.71%
230Vac 71.29%
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2 Output Voltage regulation

+3.3Vand-3.3V
211 Nominal Voltage

Regulation Tolerance For +3.3V Rail: +/-10%
For-3.3V Rail:-10%to +50%
Minimum Current For +3.3V Rail: 10mA (relay off, 90Vac 3.23/-3.196
31xx inidle connected, incl LED) 115Vac 3.24/-3.198
For-3.3V Rail: 2mA 230Vac 3.23/-3.189
264Vac 3.23/-3.188
Nominal Current For +3.3V Rail: 300mA (incl relay) | 90Vac 3.23/3.58
For-3.3VRail: 4mA 115Vac 3.235/3.58
230Vac 3.23/-358
264Vac 3.23/-358
MaximumCurrent For +3.3V Rail: 600mA (inclrelay) | 90Vac 3.249/-3.735
For-3.3V Rail: 6mA 115Vac 3.248/-3.733

230Vac 3.25/-3.74
264Vac 3.25/-3.754

3 Outputripple Voltage

Ripple (mVpp-1MHz) <30mV for+3.3V rail. 90Vac 40mV
MaximumLoad 115Vac 39.7mV
230Vac 45mV
264Vac 45.3mV

<150mVfor-3.3V rail. 90Vac 5mV

115Vac 5.1mV
230Vac 6.5mV
264Vac 7.9mV

LFWorst Case Ripple, 110mA Taod 220Vac 45mV
+3.3V
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4  Outputripple voltage wavefrom

Analysis  Utilies  Help
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3.3V264V600mA Load Ripple and Noise

-3.3V264V6mA Load Ripple and Noise

3.3V220Vac 110mA Load Rippleand Noise
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5 Dynamic Load Regulation

Dynamic Load Regulation (mV)

<100mVfor +3.3Vrail for50mAto
400mA step
< 300mVfor-3.3Vrail.

+
-+
4
-

Croy

PrLmINCH) [ Pa-o
value 3219y
status v

=

14120141481 4 PM

Delta Vout +3.3V176mV
Ch2 Red, -3.3V rail

Ch3 Blue, Load current
Ch4 Green, +3.3V Rail

LeCroy
For +3.3V rail: 50mA rising to 400mA
For -3.3V rail theload is constant.

Ch2 Red, -3.3V rail
Ch3 Blue, Load current
Ch4 Green, +3.3V Rail

6 Turn-onTime

Turn-on Time <0.5sec 90Vac 120ms
MaximumOvershoot at Turn-on | Within 3.7V for +3.3V rail. 3.3V
Within 6V for -3.3Vrail. <4V
[ currentLimit [ 650mA [ 680mA |

1001
H=  187600ms
Ho= 028485 ms 110

21,8085 ms
822311 Hz

LeCroy

Waiting Tor Trigger

90Vac +3.3V 600mA Resistive Load

264Vac +3.3V 600mA Resistive Load

Turn-on Time <0.5sec 90Vac 120ms
MaximumOvershoot at Turn-on | Within 3.7V for +3.3V rail. 3.3V
Within 6V for -3.3Vrail. <4V
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7 Agency Approvals

Designswill be designed but not tested for specified agency approvals.

7.1.1 Safety
EMI EN61000-4-5,EN61000-4-12
Other Cispr22 conducted & radiated

8 Conducted EMC
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IMPORTANT NOTICE AND DISCLAIMER

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

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

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