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This user guide supports the evaluation board for the FSEZ1317WA. It should be used in
conjunction with the datasheet as well as Fairchild’s application notes and technical
support team. Please visit Fairchild’s website at www.fairchildsemi.com. This kit
supercedes the FEBFSEZ1317A_CH310v3. The revised kit incorporates the next
generation FSEZ1317WA, which implements a new frequency hopping method.

1. Introduction

This document describes a 3.5W power supply using an FSEZ1317WAMY device. This
power supply is targeted for mobile phone battery chargers for a 30mW solution with
high efficiency.

The controller used on the board is Fairchild Semiconductor’s FSEZ1317WAMY. This
third-generation Primary-Side-Regulation (PSR) PWM controller with integrated
MOSFET and improved EMI performance provides several features to enhance the
performance of low-power flyback converters. The proprietary TRUECURRENT®
technology enables precise Constant Current (CC) regulation and simplified circuit
design for battery-charger applications. The result is a lower-cost, smaller, and lighter
charger compared to conventional designs or a linear transformer. To minimize standby
power consumption (30mW at 265V c), a proprietary Green Mode provides off-time
modulation to linearly decrease PWM frequency under light-load conditions. Green
Mode assists the power supply in meeting power conservation requirements. By using the
FSEZ1317WA, a charger can be implemented with few external components and
minimized cost. A typical output CV/CC (Constant Voltage / Constant Current)
characteristic envelope is shown in Figure 23 and Figure 24.

2. General Specifications

Specification Min. Max. Units

Input

Voltage 90 264 Vac
Frequency 47 63 Hz
Output

Output Voltage 475 5.25 \
Output Current 0 0.7 A
Total Output Power

Full-Load Output Power 0 3.5 w
Note:

1. All results tested with output DC cable, AWG 26, 1.8M.

© 2012 Fairchild Semiconductor Corporation 3 FEBFSEZ1317WA_CH310v3 * Rev. 1.0.0
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3. Functional Test Report

Test Model FEBFSEZ1317WA_CH310v3
Test Date July 27, 2012
Test Temperature Ambient

Test Equipment

AC Source: 6800 Series AC POWER SOURCE

Electronic Load: Chroma 63030

Power Meter: WT210

Oscilloscope: TDS3014B

Test Iltems

Input current

Input power at no-load condition
Startup time

DC output rising time

Line regulation and load regulation
Efficiency

Output ripple and noise

Step response

9. Over-current protection

10.Hold-up time

11. Short-circuit protection

12.Brownout test

13.Vpp voltage level

14.Voltage stress on MOSFET and rectifier
15. Constant voltage and constant current curve
16.EMI test

17.Surge Test

18.ESD test

NGO RN =

3.1. Input Current

3.1.1. Test Condition

Measure the AC input current at maximum load.

3.1.2. Test Result

Input Voltage Input Current
90V / 60Hz 96.73mA
264V / 50Hz 49.14mA
© 2012 Fairchild Semiconductor Corporation 4 FEBFSEZ1317WA_CH310v3 * Rev. 1.0.0
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3.2. Input Power at No-Load Condition

3.2.1. Test Condition

Measure the input power and output voltage at no-load condition.

3.2.2. Test Result

Input Voltage Input Wattage (mW) Output Voltage (V)
90V / 60Hz 21.84 5.055
115V / 60Hz 22.79 5.056
230V / 50Hz 25.8 5.075
264V / 50Hz 28.1 5.085

3.2.3. Measured Waveforms

LeCroy

T
:
:
;
:
I
I
]

CH1: Vo
CH2: VDS
CHa3: VDD

|10

20 TR Pua
K= B3 M ms A= G8346ms
Hil= S520172ms liaM= 146314 Hz

Figure 1.  90V/60Hz at Maximum Load

© 2012 Fairchild Semiconductor Corporation 5 FEBFSEZ1317WA_CH310v3 « Rev. 1.0.0
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CH1: Vo
CH2: VDS
CH3: Vpp

Wiz -BASO pz  AM= d.6IB3mE
Wi= 305040ms 1MM= 215680 Hr

Figure 2.  264V/50Hz at Maximum Load

= CH1: Vo
CH2: VDS
CH3: VDD

W= -116392ms A= 2568ms
Wi= 1405364 ms 1K= 36030 Hz

Figure 3.  90V/60Hz at No Load

© 2012 Fairchild Semiconductor Corporation 6 FEBFSEZ1317WA_CH310v3 « Rev. 1.0.0
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Figure 4.  264V/50Hz at No Load

3.3. Line Regulation and Load Regulation

3.3.1. Test Condition

Measure line regulation and load regulation according to below table of test results.

3.3.2. Test Result

Load
Output Voltage at | Output Voltage at - .

Input Voltage Maximum Load (V) | Minimum Load (V) Reg(ti}:;tlon Specification

90V / 60Hz 5.032 5.055 0.23 5%

115V / 60Hz 5.035 5.056 0.21

230V / 50Hz 5.036 5.075 0.39

264V | 50Hz 5.038 5.085 0.47

Line

Regulation(%) Les U

3.4. Efficiency

3.4.1. Test Condition

Measure input power and output power at maximum load.

© 2012 Fairchild Semiconductor Corporation 7 FEBFSEZ1317WA_CH310v3 « Rev. 1.0.0
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3.4.2. Test Result

Input Voltage Input Wattage (W) | Output Wattage (W) Efficiency (%)
90V / 60Hz 5.061 3.518 69.50
115V / 60Hz 4.981 3.526 70.79
230V / 50Hz 4.979 3.537 71.03
264V / 50Hz 5.013 3.537 70.55

3.4.3. Test Result

Efficiency(%)

Input Voltage 25% Load | 50% Load | 75% Load 100% Load Avg.
115V / 60Hz 71.24 72.58 72.02 70.79 71.66
230V / 50Hz 68.94 71.50 71.73 71.03 70.80

5% o efficiency
73%
/ ———
1% —————an
/ "_\ﬁ-
s / —
Ba% T
7% —anvac 118¥ac — —EPAZ.0 ——230Vac ——264Vac
65%
63%
0.1750 0.2750 0.3750 oad ©.4750 0.5750 0.6750

Figure 5. Efficiency
3.5. Output Ripple and Noise

3.5.1. Test Condition

Ripple and noise are measured by using a 20MHz bandwidth-limited oscilloscope with a
10uF capacitor paralleled with a high-frequency 0.1uF capacitor across each output.

3.5.2. Test Result

Input Voltage Maximum Load (mV) Minimum Load (mV) Specification
90V / 60Hz 136 40
115V / 60Hz 134 32
200mV
230V / 50Hz 146 35
264V [/ 50Hz 154 40

© 2012 Fairchild Semiconductor Corporation 8 FEBFSEZ1317WA_CH310v3 * Rev. 1.0.0
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3.5.3. Measured Waveforms

i LeCroy | . LeCroy

Figure 7.  230V/50Hz and 264V/50Hz at Maximum Load

© 2012 Fairchild Semiconductor Corporation 9 FEBFSEZ1317WA_CH310v3 « Rev. 1.0.0
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3.6. Step Response

3.6.1. Test Condition
Dynamic loading (20%~80% of the full load, Sms duty cycle, 2.5 A/us rise/fall time).

3.6.2. Test Result

Input Voltage Overshoot (mV) Undershoot (mV)
115V / 60Hz 300 310
230V / 50Hz 320 320

3.6.3. Measured Waveforms

LaCroy

Figure 8.  115V/60Hz at Maximum Load

LeCraoy

Figure 9.  230V/50Hz at Maximum Load

© 2012 Fairchild Semiconductor Corporation 10 FEBFSEZ1317WA_CH310v3 « Rev. 1.0.0
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3.7. Over-Power Protection

3.7.1. Test Condition

Increase output loading gradually. Measure the output maximum power.

3.7.2. Test Result

Input Voltage Output Power(W)
90V / 60Hz 3.80
115V / 60Hz 3.83
230V / 50Hz 3.90
264V / 50Hz 3.93

3.8. Hold-up Time

3.8.1. Test Condition

Set output at maximum load. Measure the time interval between AC off and output voltage
falling to lower limit of rated value. The AC waveform should be off at zero degrees.

3.8.2. Test Result

Input Voltage Hold-up Time (ms)
90V / 60Hz 11.32
115V / 60Hz 20.71
230V / 50Hz 102.00
264V / 50Hz 136.50

© 2012 Fairchild Semiconductor Corporation
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3.9. Measured Waveforms

LeCroy

«CH1: Vo
CH4: VAC

= 1560000 ms 11.323ms
Xi= 437EAEms M= 58935 M

Figure 10. 90V/60Hz at Maximum Load
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Figure 11. 264V/50Hz at Maximum Load
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3.10. Short-Circuit Protection

3.10.1. Test Condition

Short the output of the power supply. The power supply should enter “Hiccup” Mode
protection with less than 2W input voltage.

3.10.2. Test Result

Input Wattage at Input Wattage at
Input Voltage Maximum Load (W) Minimum Load (W)
90V / 60Hz 0.2770 0.2825
264V / 50Hz 0.8230 0.8460

3.10.3. Measured Waveforms

LeCroy

CH1: Vo
CH2: Vps
« CHS: VDD

Figure 12.

LeCroy

CH1: Vo
CH2: VDS
CHa3: VDD

Figure 13. 264V/50Hz at Maximum Load

© 2012 Fairchild Semiconductor Corporation 13 FEBFSEZ1317WA_CH310v3 « Rev. 1.0.0
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3.11. Brownout Test

3.11.1. Test Condition

Set output at maximum loading. Decrease input voltage with 5V ¢ step. Record input
wattage and output voltage. After the output is off, increase the AC voltage gradually and
record the recovery voltage.

3.11.2. Test Result

Input Voltage Input Wattage (W) Output Voltage(V)
90V / 60Hz 5.136 5.186
85V / 60Hz 5.169 5.186
80V / 60Hz 5.198 5.182
75V / 60Hz 5.236 5.176
70V / 60Hz 5.281 5.162
Recovery Input Voltage
70V / 60Hz | 5.280 5.162

3.12. V,, Voltage Level

3.12.1. Test Result

Min. Load (V) | Max. Load (V) | Near OPP (V) | Output Short Circuit (V)

90V / 60Hz 7.7 13.6 13.7 16.0

264V / 50Hz 7.4 13.5 13.5 15.8

© 2012 Fairchild Semiconductor Corporation 14 FEBFSEZ1317WA_CH310v3 * Rev. 1.0.0
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3.12.2. Measured Waveforms

LeCroy
| ' CH1: Vo
4; _.CH2: Vcs
J CH3: Vop
EW:
i 1
i
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slatus L

Figure 14. 90V/60Hz at No Load
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Figure 15. 264V/50Hz at No Load

© 2012 Fairchild Semiconductor Corporation 15 FEBFSEZ1317WA_CH310v3 « Rev. 1.0.0



—————
FAIRCHILD
|
SEMICONDUCTOR®

LeCroy
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90V/60Hz at Over-Power Protection
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264V/50Hz at Over-Power Protection

Pdn.

_.CHZZ Vcs
CH3: VDD

Ph. .- Pl .

© 2012 Fairchild Semiconductor Corporation

16

FEBFSEZ1317WA_CH310v3 « Rev. 1.0.0



e
FAIRCHILD

e —————————
SEMICONDUCTOR®

LeCroy

K A |
/ A CH1: Vo
J LCH2: Vgs
/ / CH3: Voo
/ / / 4
C3
| _

Measure [EUEEIEY] PZminiC3) P3--- P4--- Fa--- Fa---
value 15.95Y 3.29Y
status L L4

Figure 18. 90V/60Hz at Output Short
LeCroy
l !
CH1: Vo
_CH2Z Vcs
/ CHa3: VDD
e a v
C3
1 :
Measure P1omax(c3 PZ:minica) P3--- P4--- PS--- P6---
walue 1580 303y
status v v

Figure 19.

© 2012 Fairchild Semiconductor Corporation
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3.13. Voltage Stress on MOSFET & Rectifiers

3.13.1. Test Condition

ww.fairchildsgmi.com

Measure the voltage stress on MOSFET and secondary rectifiers under conditions

specified below.

3.13.2. Test Result

Swesson | matng | Ses=on | pating

90V / 60Hz, Max. Load 287 16.0

90V / 60Hz, Max. Load, Startup 284 16.0

90V / 60Hz, Max. Load, Output Short 182 11.0

264V / 50Hz, Max. Load 549 700V 36.8 40V
264V / 50Hz, Max. Load, Startup 542 36.2

264V / 50Hz, Max. Load, Output Short 606 32.3

264V / 50Hz, Max. Load Turns Off 549 36.8

3.13.3. Measured Waveforms

LeCroy

egon o

Measure P1omax(C1) P2:maxiC2) P3---
value el =R 484
status 4 4

Figure 20.

P---

U CH1: Vbiode

CH2: Vs

264V/50Hz at Maximum Load

© 2012 Fairchild Semiconductor Corporation 18
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ct
CH1: VDiode
CH2: VDS

Ci

Fy
Measure Plrnasicty PZraxiCs P3--- Pé--- Pa--- Pi---
valug 362V 9424
status 4 4

2.480 M5

Figure 21. 264V/50Hz at Maximum Load Startup

CH1: Vbiode
¥ CH2: VDs

Measure Plrnasicty PZraxiCs P3--- Pé--- Pa--- Pi---
valug 323V BO6 Y
status 4 4

ils) P
2.40 0 b dge P

Figure 22. 264V/50Hz at Maximum Load Short
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3.14. Constant Voltage (CV) and Constant Current (CC) Curves

| —90V 25Deg ~——115V 25Deg — 230V 25Deg ——284V 25Deg I

Figure 23. Constant Current Curve

| —oov2SDeg ——115V25Deg —230V25Deg  —264V25Deg |

Figure 24. Constant Voltage Curve
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3.15. EMI Test (Output with 1.8M Cable Wire)
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Figure 25. Conduction-Line at 230V ¢
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Figure 26. Conduction- Neutral at 230V ¢
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3.16. Surge test

3.16.1. Test Condition

=  Maximum Load, Vi (AC) =230V 50Hz
= L-PE: (Positive & Negative) 1IKV~4.4KV
= N-PE: (Positive & Negative) 1IKV~4.4KV
= L-N: (Positive & Negative) S00V~1KV

3.16.2. Test Result

Mode Polarity Phase Voltage Condition
+/- 0o Pass
+/- 900 Pass

L-PE 4.4KV
+/- 1800 Pass
+/- 2700 Pass
+/- 0o Pass
+/- 900 Pass
N-PE 4.4KV
+/- 1800 Pass
+/- 2700 Pass
+/- 0o Pass
+/- 900 Pass
L-N 2.0KV
+/- 1800 Pass
+/- 2700 Pass

3.17. ESD Test

3.17.1. Test Condition

=  Maximum Load, Viy (AC) =230V 50Hz
= Air: (Positive & Negative) SKV~16KV
= Contact: (Positive & Negative) 4KV~8KV

3.17.2. Test Result

Mode Polarity Voltage Condition
Air +/- 16.5KV Pass
Contact +/- 8.8KV Pass
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Figure 27. Vertical View
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Figure 28. Lateral View
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