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5 W, High Efficiency Charger for Portable Audio Players

Application Device

Power Output

Input Voltage Output Voltage Topology

Charger TNY274PN 5W

85-265 VAC 5V Flyback

Design Highlights

» High Efficiency (>70% at Full load)

* Meets CEC/ENERGY STAR 2008 requirements for
active mode efficiency (71.5% vs 64.5% requirement)

* Low input power at no-load (<230 mW at 230 VAC)

* Temperature compensated, low voltage drop, constant
current (CC) sense.

e Meets CISPR-22/EN55022 B conducted EMI limits
without a Y-capacitor

Operation

The TinySwitch-1II Flyback power supply shown in
Figure 1 generates asingle isolated DC output voltage from an
85 VAC to 265 VAC input voltage range. The power supply
output is 5 V, 1 A (5 W) constant-voltage/constant-current
(CV/CC). Typical applications may include portable audio
players, digital cameras, or other products where a compact,
lightweight AC wall charger is needed.

Diodes D1, D2, D3, and D4, together with capacitors C1 and
C2, rectify and smooth the AC input voltage.

Differential EMI filtering is provided by C1, C2, L1, and
L2. The integrated frequency jitter feature of Ul, along
with transformer E-Shield techniques, allows such simple
EMI filtering to comply with EN55022B, even without a
Y-capacitor across the primary to secondary isolation barrier
(see Figure 3). A bias winding supply is created by D6 and
CS5 to reduce no-load power consumption by feeding the IC
supply current into the BP pin via R3.

The primary clamp (D5,R2,C4, and R1) limits the maximum
peak drain voltage to less than the 700 V BV rating of
the internal MOSFET. Resistor R2 reduces high-frequency
leakage inductance ringing and thereby reduces EMI.

The output is regulated using optocoupler feedback. During
CV operation, VR1 sets the reference voltage and drives the
optocoupler. Transistors Q1 to Q3 and resistors R7 to R11
form the constant current regulation circuit. Once the voltage
drop across R7 and R8 exceeds 0.35 V, Q1 turns on, turning
on Q3 and thereby driving U2A and providing constant
current control. The close proximity of Q2 and U2A provides
temperature compensation of the CC circuit. TinySwitch-I11
allows this simple CC sensing scheme to be used while still
meeting active-mode efficiency requirements.
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Figure 1. Schematic of a5V, 1 A Charger for Portable Audio Player Applications.
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The four source pins on one side of the DIP8 (P) package allow 80 5
forasimple heatsink to be used. Figure 2 shows the active mode 70 g
efficiency of the power supply plotted against load. 60 B QP g
. . I . W : ; AV
Key Design Points a
40 7 _J i\'h' Ui mf\‘v-\r"v"" i
e Verify that the maximum drain voltage is <650 V at high = ol h;uw ! }.f . TN TN
. . s . =3 30 [=n F“I% A ~
line and maximum overload condition. Adjust the values of % o VAR 1/ VY ey \, |
R1 and C4 as necessary. However, avoid making the clamp 20 i v LT
circuit too large (i.e., low value of R1 and high value of C4), 10 N
as this will increase the no-load power consumption. 0
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Figure 3. Conducted EMI Scan to EN55022B Limits. Darker

e Bias components D6, C5, and R3 are optional and if
removed result in a no-load power consumption of TRANSFORMER PARAMETERS
<500 mW core |EEL6 .
Material Nippon Ceramic NC-2H
A of 174 nH/
80 . — -
5 Bobbin EE1_6, 10 pin (Ying Chin YC1607 or
70 - g equivalent)
£ 60l 1/ g Bias/Shield: 20T x 2, AWG 34, tape
?? 5 Winding Primary: 80T x 1, AWG 34, 2
] Details layers, tape
2 40 — ;138 mg Shield: 1.5T Foil, 0.06 mm thick
w ” Secondary: 6T x 2, AWG 26, TIW
>
g - Bias (4-5), tape
3 20 winding | pimary (3-2,1), tape
Order (pin .
10 numbers) Shield (1-NC), tape
0 12 V (10-8), tape
Primary
0 01 02 03 04 0506 07 08 09 1 11 1.2
5 7 Inductance | 2-52 MH +12%
Output Current (A) Primary N
Figure 2. Efficiency vs. Load Current. Resonant | 500 kHz (minimum)
Frequency
Leakage :
Inductance | 70 #H (maximum)

Table 1. Transformer Parameters.
TIW = Triple Insulated Wire, NC = No Connect, FL = Flying Lead
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