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FAIRCHILD.

This user guide supports the evaluation kit for the FAN6100Q. It should be used in
conjunction with the FAN6100Q datasheets as well as Fairchild’s application notes and
technical support team. Please visit Fairchild’s website at https://www.fairchildsemi.com/

1. Introduction

This document is an engineering report describing a 15W charger design using
FANS501A and FAN6100Q which is for adaptive charger to comply with Qualcomm
Quick Charger 2.0 specifications. The output voltages/current adaptively varies between
5VI2 A, 9V/1.67 A and 12 V/1.25 A according to protocol command.

The FAN6100Q is a highly integrated secondary side power adaptor controller that is
compatible with Qualcomm Quick Charger 2.0. It is designed for use in application that
requires constant voltage (CV) and constant current (CC) regulation.

The controller consists of two operational amplifiers for voltage and current loop
regulation with adjustable voltage references. The CC control loop also incorporates a
current sense amplifier with gain of 10. Outputs of the CV and CC amplifiers are tied
together in open drain configuration.

When used in conjunction with primary side PWM controller FAN501A, battery chargers
can be implemented to support adaptive output current and output voltage in the range of
5V/9VI/12 V.

The FAN6100Q enables power adaptor’s output voltage adjustment if it detects an
adaptive capable powered device. If a non compliant powered device is detected, the
controller disables adaptive output voltage to ensure safe operation with smart phone and
tablets that support only 5 V.

FANG6100Q also incorporates an internal charge pump circuit to maintain CC regulation
down to power supply’s output voltage of 2 V without external voltage supply to the IC.
Programmable cable drop compensation allows precise CV regulation at end of the cable.

This design shows excellent efficiency satisfying Code of Conduct (CoC) Tier 2
specification while providing ultra low standby power consumption.

This document contains the design specifications, schematics, bill of materials,
transformer specifications, PCB layout and performance data.
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2. Evaluation Board Specifications

All data for this table was measured with 90 Vac~264 Vac line input at an ambient temperature of 25°C.

Table 1. Summary of Features and Performance
Specification Min. Max. Unit
Input Voltage 90 264 Vac
Input Frequency 47 63 Hz
Description Mode Design Spec. Test Result Comments
5V 4.75~5.25V +0.3%
O“tp‘ztc\\’/g"tage 9V 8.55~9.45 +0.1%
12V 11.40~12.60 V +0.1% CV<zt 5% Regulation
5V 0~2.0A +0.5% CC<+5% Regulation
Output Current _ o
(CC) 9V 0~1.67 A +0.3%
12V 0~125A +0.2%
Input Power 5V <30 mW 15.2 mW 264 Vac
Ripple All < 150 mVp-p 136 mVp-p (Max.) Measured at PCB End
Start up time 5V <1S 0.2S 5V at Full Load
5V >4.5V at 5V Mode 4.67V Measure at PCB End
Dynamic 9V >8.1V at 9 V Mode 8.73V Measure at PCB End
12V >10.8 V at 12 V Mode 11.79V Measure at PCB End
Input Power at
Output Short Circuit All 1w 0.37W (Max.) 264 Vac
Protection (SCP)
12V 640 V 581V 264 Vac
Voltage Stress
12V 60 V 54.3V 264 Vac
. . 115 Vac & 230 Vac
Temperature All - 101°C at Diode Full Load Burn in 60 Min.
79.65% at5V
0,
10%Load | 78" &5Y, 79.77% at 9 V
o S ' 75.99% at 12 V _
Efficiency 22.05% ekl Meets CoC Tier 2.
79.00% at 5V, 0% g
Avg. 84.5% at9V 12 V 84.74% at9 VvV
’ ’ 84.73% at 12 V
Meets
Conducted EMI All Under 6 dB 3 dB Margin CISPER22B/EN55022B/IE
C950/UL1950 Class Il

© 2014 Fairchild Semiconductor Corporation
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3. Photographs

Figure 3. Photograph (H:15 mm) Side View
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4. Printed Circuit Board

Figure 5. Bottom View
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6. Bill of Materials

Part Specification Package Qty. No.
SMD Res. 0603 0 Q +5% REEL 2 R34,R36
SMD Res. 0603 18 Q +5% REEL 1 R18

SMD Res. 0603 100 Q +5% REEL 1 R16
SMD Res. 0603 1 KQ +5% REEL 4 R21, R22, R29, R30
SMD Res. 0603 10 KQ +5% REEL 2 R5, R25
SMD Res. 0603 8.25 KQ +1% REEL 1 R11
SMD Res. 0603 91 KQ +1% REEL 1 R31
SMD Res. 0603 47 KQ +1% REEL 1 R8
SMD Res. 0603 7.5 KQ +5% REEL 1 R35
SMD Res. 0603 7.32 KQ +5% REEL 1 R33
SMD Res. 0603 30.1 KQ +-1% REEL 1 R32
SMD Res. 0603 15 KQ +1% REEL 1 R27
SMD Res. 0603 47 Q +-5% REEL 1 R13
SMD Res. 0805 1.6 Q +5% REEL 2 R14, R15
SMD Res. 0805 27 Q +1% REEL 1 R17
SMD Res. 0805 49.9 KQ +1% REEL 2 R1, R7
SMD Res. 0805 62 KQ +1% REEL 1 R9
SMD Res. 1206 0 Q +5% REEL 1 R3
SMD Res. 1206 0.1 Q +1% REEL 2 R19, R20
SMD Res. 1206 300 KQ +5% REEL 1 R2
SMD Res. 1206 51 Kw +5% REEL 1 R24
SMD inductance 0805 10 p REEL 1 L2
Thermistor 8y 5 Q SCK053 -- 1 TH1
0603 NPO 5% 22P 50 V REEL 1 Cc7
0603 X7R £10% 102P 50 V REEL 3 C8, C17, C20
0603 £20% 105P 25V REEL 2 C10,C11
0603 X7R £10% 224P 25V REEL 1 C22
0603 X7R £10% 332P 50 V REEL 1 (0°]
0603 X7R +10% 471P 50 V REEL 1 C6
0603 X7R +10% 473P 50 V REEL 1 C13
0603 X7R +10% 474P 16 V REEL 2 C14, C19
0603 X7R +-10% 682P 50 V REEL 1 C18
0805 X5R +20% 22 pF 25V REEL 1 C4
1206 X7R +£10% 102P 1KV REEL 1 C3
Elec. Cap. 2241F (0--4006) 400 V105°C | 1 o 8 T 2H5 G160 2 c1, c2
0805 X5R +20% 10 pF 35V REEL 1 Cc23

Continued on the following page...
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Part Specification Package Qty. No.
Y1 Cap 100P 250 V +20% D7xF7xT9.5 mm 1 CYy
Inductor 330 pH +10% EC0410-330K 1 L1
OSCON Cap 330 pF 16 V 105°C 6.3*12 mm, ULR337M1CE12R 2 C15,C16
Transformer EPC1716 SUMIDA 1 TX1
FUSE GLASS 250 V/2 A Fast Blow 3.6*10 mm 36FG(L)R 1 F1
SMD Diode FFM107-M 1 A/1000 V SOD-123 1 D6
SMD TSP20U60S 20 A/60 V 1 D7
Transistor MMBT2222A NPN General Purpose Amplifier 1 Q2
USB JC0010 4411-02004L Short Type 10*13 mm 1 J1
SMD Zener 1/2 W 6.2 V MMSZ5234B Fairchild 1 ZD1
SMD Zener 1/2 W 5.1V MMSZ5231B Fairchild 1 Parallze:Dozn R24
SMD Zener 1/2 W 14V MMSZ5244B Fairchild 1 D4
SMD Diode 1N4148WS 1 A/100 V SOD-323 Fairchild 1 D2
SMD Diode MMSD3070 1 A/200 V SOD123 Fairchild 1 D1
Bridge diode MDB10SV 1.2 A/1000 V SOIC-4 Fairchild 1 BR1
MOSFET FCU900N60Z 4.5 A/640 V TO-251 Fairchild 1 Q1
FOD817B SMD-B 4Pin Fairchild 1 UK
IC FAN501AMPX MLP Fairchild 1 Ul
IC FAN6100QMPX MLP Fairchild 1 u2
PCB PLM0311 REV2 For FAN501A+FAN6100Q 15 W 1

© 2014 Fairchild Semiconductor Corporation
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7.

= Bobbin: EPC1716 (7 pins)

1. APPEARAMNCE
1-1. DIMENSIOM {mmnn)

Transformer and Winding Specifications
= Core: EPC1716

A2.0 Max, 2.9+0.5 11,5405
19.2 Masx. 7—
T
6 M e
I il
m iy
I — ] o] - ]
bt :
i} —
5 o o o g q'/- 1
4—3.040.
1-2. STAMP 1-3. RECOMMENDED PCB LAYOUT (mm)
18.5
sumida | 7213
TOOE XX X~—|—DATE o P=a
CODE o O
I Moo
1 5 S o
1 1 o % Primary
R T T . Winding
| 3—-1@00CO Q000 | | Windng
| Shielding
3 L GND 5 (® 0.025x1)
| 7
[ ] inding
: 2T OO0 - 0 ®
4 |
Y GND 5 - Aucxiliary
| . Winding +
6 Shielding
l GND 5| | @DOO0 -+ + + oo - oo@é; 015
| B | Primary
- Winding
5 Drain 2 = - 0000 D OOOOO@ (®0.2x1)
BOBBIN
Figure 7.  Transformer Specifications & Construction

Table 2. Winding Specifications

Terminal Isolation Layer
Winding Winding Turns
Start Pin End Pin Turns
Np-2 3 1 0.2 mm*1 26 2
Copper Shielding 5 Open %?gggrnfrzll 1 2
Ns 7 6 0.7 mm*1 6 2
Naux 4 5 0.15 mm*1 11 2
Na-shield 5 Open 0.15 mm*1 11 2
Np-1 2 3 0.2 mm*1 34 2
Bobbin-EPC1716

© 2014 Fairchild Semiconductor Corporation
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Table 3. Electrical Characteristics

Pin Specification Remark
Inductance 2-1 600 pH £5% 100 kHz
Effective Leakage 2-1 30 pH Max. Short Other Pin

8. Test Conditions & Test Equipment
Table 4. Test Conditions & Test Equipment

Evaluation Board #

FEBFAN6100Q_CHO7U15A

Test Date

2014-07-04

Test Temperature

25°C

Test Equipments

AC Power Source: 6800 AC POWER SOURCE
Electronic Load: Chroma 63030 and 63102
Power Meter : WT210
Oscilloscope : LeCory 24Xs-A

9. Performance of Evaluation Board

9.1. Input Power at No Load Condition

Test Condition:

Measure the input power at three output voltage level at no load condition.

Table 5. Test Result

Input Voltage Vo=5V Vo=9V Vo=12V
90 Vac / 60 Hz 11.5 mwW 25.1 mwW 41 mW
115 Vac / 60 Hz 11.3 mw 24.9 mwW 40 mw
230 Vac / 50 Hz 13 mw 26 mW 42.6 mW
264 Vac / 50 Hz 15.2 mW 27.7 mW 46.4 mW
20
18
_16
% 14
g10
S 8
‘é_ 6
£ 4
2
0
90vac 115vac 230vac 264vac

Figure 8. 5V Input Power Curve

© 2014 Fairchild Semiconductor Corporation
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FAIRCHILD.

9.2. Startup Time

Test Condition:
Measure the time from AC plug-in to nominal output voltage build-up at full load condition.
Table 6. Test Result

Input Voltage Startup Time Specification

90 Vac/ 60 Hz 201 ms <1 sec
Waveform:

U0 [IHELARART
— WWAWVVAAVAAAAM - AT

| W

Figure 9. C2[V\\], C4[Vo], 90 Vac / 60 Hz Figure 10. C2[V\\], C4[Vo]. 264 Vac / 50 Hz

9.3. Input Current

Test Condition:
Measure the AC input current at 9 V/1.67 A output, where the maximum input power occurs.
Table 7. Test Result

Input Voltage Input Current Specification
90 Vac / 60 Hz 349 mA
264 Vac /1 50 Hz 165 mA
Waveforms:
LeCroy LeCroy
; ' : e s - ‘

A

A
/
/
/

| : /’. :/,-; //’  ,1/,~ / f |
4 A A4 | |

Figure 11. C1[Vpo], C2[Vcs], C3[GATE] Figure 12. C1[Vpo], C2[Vcs], C3[GATE],
CA[Vo], 90 Vac / 60 Hz CA4[Vo], 264 Vac / 50 Hz

© 2014 Fairchild Semiconductor Corporation 12 FEBFAN6100QMPX_CHO7U15A « Rev. 1.0
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9.4. DC Output Rising Time

Test Condition:

Measure the time interval between 10% to 90% of output voltage during startup (CR mode
electric load at 5 V output mode).

Table 8. Test Result

Input Voltage Minimum Load Full Load Specification
90 Vac/60 Hz 26.03 ms 24.12 ms
<30 ms
264 Vac/50 Hz 25.47 ms 23.78 ms
Waveforms:
! LeCroy’

i
i
i
i
1
i
i
i
;
i [
* [
; [
i bl
‘ |
7 L
: [
i [
i 1

Hi= -218674 15
M= 2193642

24123166
4145394

1= -213230ms
2= 1290282 me

40051

Figure 13. C4[Vo], 90 Vac/60 Hz, Minimum Load Figure 14. C4[Vo], 90 Vac/60 Hz, Full Load

e o e e e

3

Figure 15. C4[Vo], 264 Vac/50 Hz, Minimum Load Figure 16. C4[Vo] 264 Vac/50 Hz, Full Load
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9.5. Dynamic Response

Test Condition

Dynamic loading (0%~100%), 50% duty cycle (5 ms), 2.5 A/usec rise/fall time. Measured at
PCB end.

Table 9. Test Result

Vo=5V
Input Voltage Overshoot Undershoot Specification
90 Vac/60 Hz 5.576 V 4.750 V
>45V
264 Vac/50 Hz 5.466 V 4794V
Vo=9V
Input Voltage Overshoot Undershoot Specification
90 Vac/60 Hz 9.560 V 8.828 V
>8.1V
264 Vac/50 Hz 9.512V 8.912V
Vo=12V
Input Voltage Overshoot Undershoot Specification
90 Vac/60 Hz 12.532 Vv 11.886 V
>10.8 V
264 Vac/50 Hz 12.524 V 11.998 V
Waveforms:
LeCroy’

Figure 17. C4[Vo], 90 Vac / 60 Hz, Vo=5 V Figure 18. C4[Vo], 264 Vac / 50 Hz, Vo=5 V

Figure 19. C4[Vo], 90 Vac / 60 Hz, Vo=9 V Figure 20. C4[Vo], 264 Vac /50 Hz, Vo=9 V

© 2014 Fairchild Semiconductor Corporation 14 FEBFAN6100QMPX_CHO7U15A « Rev. 1.0
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Figure 21. C4[Vo] 90 Vac / 60 Hz, Vo=12 V

9.6. Output Ripple & Noise

Test Condition

Figure 22. C4[Vo], 264 Vac / 50 Hz, Vo=12 V

Measure the output voltage ripple at full load condition at EVB end with 10 pF electrolytic

capacitor in parallel with 0.1 uF MLCC.
Table 10. Test Result

Input Voltage Vo=5V Vo=9V Vo=12V Specification
90 Vac / 60 Hz 103 mVp.p 121 mVp.p 116 mVp.p
115 Vac / 60 Hz 96 mMVp.p 115 mVp.p 110 mVp.p
<150 mVp.p
230 Vac / 50 Hz 106 mVp.p 136 mVp.p 125 mVp.p
264 VVac / 50 Hz 108 mVp.p 130 mVp.p 125 mVp.p
Waveforms:
LeCroy]| LeCroy]

Measure PLPKOKCS) P2e-- [ER oo [ Phi---
valug 1030V
status v

Figure 23. C4[Vo], 90 Vac / 60 Hz,
10=2 A, Vo=5V

Measure PLpkpkICH) P2e- P3e-- 4. [ Pe-
vl
status

Figure 24. CA4[Vo], 264 Vac / 50 Hz, 10=2 A,
Vo=5V

© 2014 Fairchild Semiconductor Corporation 15
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Moasuro P1pkpH(C4) P2 P3.-- (2 P1OKRH(CA) P2eee P3:- Pé- P5--- PB---
130my

o
stats v v

Figure 25. C4[Vo], 90 Vac / 60 Hz, 10=1.8 A, Figure 26. CA4[Vo], 264 Vac / 50 Hz, 10=1.8 A,
Vo=9 V Vo=9 V
T “LeCroy| i

LeCroy|

|
| |
| |
| [
| |
| |

i i
P1pkpk(C4) P2-- P3--e Poe P1pkpK(CH) P2--- P3e-e P4 P5--- Pe--
116 mv

v v

Figure 27. C4[Vo], 90 Vac / 60 Hz, 10=1.67 A, Figure 28. CA4[Vo], 264 Vac / 50 Hz, 10=1.67 A,
Vo=12 V Vo=12 V

9.7. Short-Circuit Protection (SCP)

Test Condition

Short output voltage, then the power supply should enter hiccup mode protection with less than
1 W input power. 5V, 9 V and 12 V mode has the same power loss at this condition.

Table 11. Test Result with Input Power

Maximum Output Load Minimum Output Load Specification
90 Vac / 60 Hz 0.18 W 0.18 W W
<
264 Vac / 50 Hz 0.37W 0.35W

Waveforms:

““““““““““““““““““““““““““ § - 7 =F==T—faT——E==f==t
/ /|
| | , /| i
ﬂ / L — /{
. - |~ = -
EEEE EeE
Figure 29. C2[Ves], C4[Vo], 264 Vac/50 Hz, 10=0 A, Figure 30. C2[Vcs], C4[Vo],264 Vac/50 Hz,
Vo=12 V 10=1.25 A, Vo=12 V
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9.8.

9.9.

V,p Voltage Level

Test Condition:

Measure VDD level at 5V and 12 V system in minimum load and CC point.

Table 12. Test Result

Vo=5V
Input Voltage Minimum Load CC Point Specification
90 Vac / 60 Hz 7.14V 13.1V
<26.5V
264 Vpc 1 50 Hz 7.10V 13.1V
Va=12V
Input Voltage Minimum Load CC Point Specification
90 Vac / 60 Hz 128V 131V
<26.5V
264 Vac /50 Hz 128V 131V
Waveforms:
LeCroy LeCroy
““““ S b ; T P f i
, | j |
J > r;‘f > f# “

Figure 31.

C2[Vcs], 90 VA(;/60 Hz.

0A,Vo=5V

Figure 32.

CZ[VCS] 264 VA(;/SO Hz,

23A,Vo=5V

Voltage Stress on MOSFET & Rectifiers

Test Condition

Measure the voltage and current stress on MOSFET and secondary rectifier under below the
conditions in 12 VV mode where the maximum voltage stress occurs.

Table 13. Test Result

90 Vac/ 60 Hz 264 Vacl 50 Hz ™
X - Specification
Min. Load | Full Load | Min. Load | Full Load

MOSFET 267 V 318V 530V 576 V
Normal —

Rectifier 273V 352V 53.6 V 54.3V Vps<640 V
Short MOSFET 272V 320V 534 V 581 V Vo<60 Vv
Circuit Rectifier 273V 353V 53.9V 54.3V

© 2014 Fairchild Semiconductor Corporation
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Waveforms:

T
|
|
|
|
|

ih

i

9.10.

Figure 33. C3[Vps], 264 Vac/50 Hz, 12V,

Test Condition

1

Full Load

Constant Current Regulation

U\JT@U\M L(FW‘”V' T

Figure 34.

C2], C3[Vbs]. C4[Vo]

264 Vac/50 Hz,12 V, Full Load Output Short

Aging five seconds at minimum load and measure the output current and output voltage each
load / one second interval. Electric load is in CV mode.

Table 14. Test Result with CC

Vo =5 V (Until 3V)

Input Voltage Maximum Current | Minimum Current | Tolerance | Specification
90 Vac / 60 Hz 2372.81 mA 2357.81 mA +0.4%
115 Vac / 60 Hz 2367.18 mA 2352.18 mA +0.4%
230 Vac /50 Hz 2366.25 mA 2351.25 mA +0.4% < +5%
264 Vac / 50 Hz 2369.06 mA 2355.00 mA +0.4%

Total 2372.81 mA 2351.25 mA +0.5%

Vo =9V (Until Enter UVP Point)

Input Voltage Maximum Current | Minimum Current | Tolerance | Specification
90 Vac / 60 Hz 1875.00 mA 1869.37 mA +0.2%
115 Vac / 60 Hz 1873.12 mA 1868.43 mA +0.1%
230 Vac /50 Hz 1871.25 mA 1877.81 mA +0.1% <+5%
264 Vac / 50 Hz 1877.81 mA 1873.12 mA +0.1%

Total 1877.81 mA 1866.56 mA +0.3%

Vo =12V (Until Enter UVP Point)

Input Voltage Maximum Current | Minimum Current | Tolerance | Specification
90 Vac / 60 Hz 1379.06 mA 1378.12 mA +0.1%
115 Vac / 60 Hz 1379.06 mA 1377.18 mA +0.1%
230 Vac /50 Hz 1378.12 mA 1376.25 mA +0.1% <+5%
264 Vac / 50 Hz 1377.18 mA 1375.31 mA +0.1%

Total 1379.06 mA 1375.31 mA +0.2%

© 2014 Fairchild Semiconductor Corporation

18

FEBFAN6100QMPX_CHO7U15A « Rev. 1.0




FAIRCHILD.
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Figure 35. 5V CC Deviation Curve
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Figure 36. 9V CC Deviation Curve
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Figure 37. 12 V CC Deviation Curve
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9.11. Constant Voltage Regulation

Test Condition

Aging five seconds at minimum load and measure the output current and output voltage each
load / one second interval. Electric load is in CR mode.

Table 15. Test Result with CV

Vo=5V
Input Voltage Maximum Voltage | Minimum Voltage | Tolerance | Specification
90 Vac / 60 Hz 5.026 V 5.015V +0.1%
115 Vac / 60 Hz 5.033V 5.021V +0.1%
230 Vac /50 Hz 5.037V 5.021V +0.2% < +5%
264 Vac /50 Hz 5.041V 5.021V +0.2%
Total 5.041V 5.021V +0.3%
VO =9V
Input Voltage Maximum Voltage | Minimum Voltage | Tolerance | Specification
90 Vac / 60 Hz 9.06 V 9.037V +0.1%
115 Vac / 60 Hz 9.06 V 9.036 V +0.1%
230 Vac / 50 Hz 9.061V 9.038 V +0.1% < +5%
264 Vac /50 Hz 9.061V 9.038V +0.1%
Total 9.061V 9.036 V +0.1%
Vo=12V
Input Voltage Maximum Voltage | Minimum Voltage | Tolerance | Specification
90 Vac / 60 Hz 12.051V 12.034 V +0.1%
115 Vac / 60 Hz 12.051V 12.033V +0.1%
230 Vac / 50 Hz 12.052 V 12.035V +0.1% < +5%
264 Vac /50 Hz 12.052V 12.035V +0.1%
Total 12.052 V 12.033V +0.1%
5.25
5.2 —90Vac
515 —115Vac
5.1 e=—)30Vac
~ 5.05 ——264Vac
2 S ———————— —
g 5
4,95
49
4.85
4.8

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400lo(mA)

Figure 38. 5V CV Deviation Curve
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Figure 39. 9V CV Deviation Curve
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Figure 40. 12V CV Deviation Curve
9.12. Efficiency
Test Condition

Measure input wattage and output wattage at PCB end. Average efficiency is obtained from
25%, 50%, 75% and 100% load condition.

Table 16. Test Result

Vo=5V
Input Voltage 10% 25% 50% 75% 100% Avg. Specification
90 Vac /60 Hz | 83.19% | 83.47% | 83.35% | 83.56% | 83.23% 83.40% . Ticr 2-
115V,c /60 Hz | 83.40% | 83.83% | 83.71% | 84.71% | 83.28% 83.88% 115 Vac/230 Vac
230 Vac /50 Hz | 80.62% 81.68% 82.69% | 83.76% | 83.79% 82.98% Average >79% 10%
264 Vac /50 Hz | 79.65% | 80.85% | 81.25% | 83.02% | 83.08% 82.05% >69.73%
Vo=9V
Input Voltage 10% 25% 50% 75% 100% Avg. Specification
90 Vac /60 Hz | 80.97% | 83.84% | 86.26% | 86.29% | 84.94% 85.33% .
115Vac /60 Hz | 82.51% | 84.21% | 85.21% | 86.34% | 86.67.% 85.61% 115 Vac/230 Vac
230 Vac /50 Hz | 80.62% 82.94% 85.33% | 86.34% | 86.82% 85.36% Average >84.51%
264 Vac /50 Hz | 79.77% | 81.95% | 84.50% | 85.91% | 86.58% 84.74% 00% >704%
Vo=12V
Input Voltage 10% 25% 50% 75% 100% Avg. Specification
90 Vac /60 Hz | 77.21% | 81.45% | 84.67% | 86.34% | 86.45% 84.73% CoC Tier2:
115Vac /60 Hz | 79.03% | 83.48% | 86.13% | 85.88% | 86.88% 85.59% 115 Vac/230 Vac
230 Vac /50 Hz | 76.76% | 81.94% | 85.79% | 86.74% | 87.63% 85.52% Average >84.50%
264 Ve /50 Hz | 75.99% | 81.14% | 84.65% | 86.07% | 87.13% | 84.75% 10% >74.13%
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Four Point Average Efficiency
90.0%
—=—115VAC/60Hz
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i | 83TeY%
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o — 82.69%
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= L L i
78.0%
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Figure 41. 5V Efficiency Curve (4 Point Average: 100%, 75%, 50%, 25%)

Four Point Average Efficiency
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Figure 42. 9V Efficiency Curve (4 Point Average: 100%, 75%, 50%, 25%)

Four Point Average Efficiency
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Figure 43. 12V Efficiency Curve (4 Point Average: 100%, 75%, 50%, 25%)
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9.13. Output Over-Voltage Protection( V, OVP )

Test Condition

Measure the maximum output voltage when second side VREF resistor is open. When Vg
OVP is triggered, OVP signal is pulled low, pulling down FB signal. Vo =5 V.

Table 17. Test Results
Input Voltage

Minimum Load Maximum Load Specification

90 Vac /60 Hz 6.27V 7.38V
264 Vpc /50 Hz 6.27 V 7.38V
Vo=9V
Input Voltage Minimum Load Maximum Load Specification
90 Vac / 60 Hz 115V 12V
264 Vac /50 Hz 115V 12V
Vo=12V

Input Voltage

Minimum Load

Maximum Load

Specification

90 Vac /60 Hz

148V

153V

<16 V

146V 153V

264 Vc /50 Hz

Waveforms:

LeCroy f LeCroy|

[Teease 007 [Tiigger
meion
500M8 100 MSis

Figure 44, CZ[VFB ] CS[VOVP ] C4[Vo]
Vo OVP Test, 5V

Figure 45. C2[Ves ] C3[Vovp ] C4[Vo]
Vo OVP Test, 9V

xxxxxx

o 2,00 Vidh
010V ofst] 8000 ofs!

Figure 46.

C2[Vee ] C3[Vove ] C4[Vo]
Vo OVP Test, 12V
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9.14. Bleeder (BLD) Function Test
Test Condition

Measure time when mode changes from high voltage to low voltage. Function turns on for
320 ms to discharge output voltage.

Table 18. Test Result

Mode Change Change Time
9V=I5V 67.88 ms
12V=5V 75.52 ms
12V=9V 59.74 ms
Waveforms:
ey T

¥= 1285 7ms
3= 67.7602ms 1= 1472008 Kz

Figure 47. CZ[VBLD ], C4[Vo] 90 Vac / Figure 48. C2[VB|_D], C4[Vo] 90 Vac /

60Hz & 1b=0A,9Vto5V 60Hz & 10=0A,12Vto5V
E I LeCroy
—
.
!
‘ “-w‘
i |
|
4 |
i |
] |

e

Xi= -leAus  Me= 59.7412ms
¥i= 59.6248mMs 1= 1673887 H2

Figure 49. 90 Vac/60Hz & 10=0 A, 12V to 9V
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9.15. Conducted EMI

Test Condition

= Frequency Range: 150 kHz — 30 MHz, Probe: 2-Line-LISN ENV216

= Signal Path: Receiver-2-Line-LISN ENV216, Detectors: Average

= |F Bandwidth: 9 kHz, Step Size: 0.4%, Meas. Time: 0.1 s, Preamp: 0 dB
= Qutput Load: 5V=>25Q,9V=>539Q,12V=>9.6Q.

Test Result

o

=

@
=
- i £
ELp e Lel oy 'WN%J[ fﬁ/ﬁ.\/}j‘
i F | N
M
Figure 52. Line: 230 Vac /50 Hz & 5 Vo
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Figure 54. Line: 115 Vac /60 Hz & 9 Vo
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Figure 51. Neutral: 115 Vac /60 Hz & 5 Vo
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Figure 53. Neutral: 230 Vac / 50 Hz &5 Vo
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Figure 55. Neutral: 115 Vac /60 Hz & 9 Vo
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Figure 56. Line: 230 Vac /50 Hz & 9 Vo
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Figure 60. Line: 230 Vac/50 Hz & 12 Vo

9.16. Qualcomm QC2.0 Compatible Test Result

Test Condition

= Mode change function test with Qualcomm protocol.

= 90V ac, minimum load.

Table 19. QC2.0 DP/DN Section Table

B
X

T

®

B
A

o
N

&
o
TR
=
S
£
N
oo
SN,

&

=
7‘,“ i 1 L E’ &, !
[ WAL Lt
ik b N
e &‘;ﬁ ; G

Figure 61. Neutral: 230 Vac /50 Hz &12 Vo

DP DN Output Voltage
BC1.2 0.6V 0.6V 5V
Mode 1 0.6V oV 5V
Mode 2 33V 0.6V 9V
Mode 3 0.6V 0.6V 12v
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Waveforms:
! 4; LeCroy ! [ LeCroy
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X1= -2500000
¥z= 24999985 WS 20000008 MHE

Figure 63. CH1[DP], CH2[DN],

Figure 62. CH1[DP], CH2[DN],

BC1.2 Process Mode Change from 5V to 9V

! } | ! 1 I
i ‘ | i . |
! ; | s i T
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%= -2.5000005 29909385
X2= 24999985 14S%= 20000008 mH

X1= -2.5000005 49999385
X2= 24999985 1ave= 20000008 mHz

Figure 64. CH1[DP], CH2[DN], Figure 65. CH1[DP], CH2[DN],
Mode Change from 9Vto 5V Mode Change from 5V to 12 V
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Figure 66. CH1[DP], CH2[DN], Figure 67. CH1[DP], CH2[DN],
Mode Change from 12 Vto 5V Mode Change from 9 Vto 12 V
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Figure 68. CH1[DP], CH2[DN],
Mode Change from 12V to 9V

9.17. Component Temperature

Test Condition:

Burn in 60 min. and measure component temperature. 5 /2 A, 9 V/1.67 A and 12 VV/1.25 A at
115 Vac/230 Ve, Ambient: 24°C.

. Secondary Transformer Transformer
5VI2 A MOSFET Output Diode Side Snubber Wire Core
115 Vac 76.1°C 93.8°C 93.3°C 69°C 63.7°C

© 2014 Fairchild Semiconductor Corporation
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. Secondary Transformer Transformer
5VI2 A MOSFET Output Diode Side Snubber Wire Core
230Vac 73.1°C 97°C 95.3°C 73.5°C 65.8°C

Wire73.5
72'3+

-

. Secondary Transformer Transformer
9V/1.67 A MOSFET Output Diode Side Snubber Wire Core
115Vac 73.5°C 89.2°C 84.9°C 72.3°C 64.6°C
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. Secondary Transformer Transformer
9V/1.67 A MOSFET Output Diode Side Snubber Wire Core
230Vac 80.1°C 98.4°C 98.8°C 79.4°C 71.2°C

823

"7A9 4"' .

f v 'D|©DE I%rlﬁsnubberdl@de

Output Secondary Transformer | Transformer e
12V/1.25A | MOSFET - Side - Snubber |VDD BJT
Diode Wire Core X
Snubber Diode
115 Vac 82°C 82.3°C 85.4°C 72.1°C 64.4°C 79.4°C 79.8°C
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Secondary Primary
12V/1.25 A| MosFeT | Qutput Side | Tvansformer | Transformer | oo o (ypp BIT
Diode Wire Core )
Snubber Diode
230 Vac 76.8°C | 86.7°C | 91.9°C 73.1°C 65.8°C 756°C | 72.5°C

© 2014 Fairchild Semiconductor Corporation
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10. Appendix

10.1. Test for 1.5 A Output Current (Fixed Output Current)

Test Condition:

QP resistance (R36) is shorted and QN resistance (R34) is left open to program for 1.5 A constant
output current condition in 5V and 9 V mode. Only in 12 V mode, the maximum current is 1.1 A.

Table 20. Different Current Mode with QP QN Section

QP ON Max. Current Level
Variable CC 0 0 5V/I2A,9V/167A 12V/1.25A
Fixed CCat15A 0 1 5V/15A,9V/15A,12V/11A

Table 21. Efficiency Measurement at Fixed Output Current Setting

Vo=5V
Input Voltage 10% 25% 50% 75% 100% Avg. Specification
90 Vac / 60 Hz 82.40% | 84.32% | 84.35% | 84.97% | 83.66% | 84.33% e .
115 Vac / 60 Hz 82.43% | 84.43% | 84.19% | 83.56% | 84.46% | 84.16% | 115Vac/230 Vac
Average
230 Vac / 50 Hz 80.00% | 82.22% | 82.46% | 83.45% | 84.19% | 83.08% >76.88%
264 Vac / 50 Hz 79.17% | 81.28% | 81.73% | 82.65% | 83.39% | 82.26% | L10% >67.65%
Vo =9V
Input Voltage 10% 25% 50% 75% 100% Avg. Specification
90 Vac / 60 Hz 80.73% | 82.57% | 85.82% | 86.07% | 85.70% | 85.04% e T
115 Vac / 60 Hz 81.79% | 83.97% | 86.36% | 87.37% | 86.37% | 86.02% | 115Vac/230Vac
Average
230 Vac / 50 Hz 80.43% | 83.19% | 85.80% | 87.00% | 87.13% | 85.78% >83.93%
264 Vac 1 50 Hz 79.65% | 82.53% | 85.06% | 86.42% | 86.54% | 85.14% | 10%>73.59%
Vo=12V
Input Voltage 10% 25% 50% 75% 100% Avg. Specification
90 Vac / 60 Hz 77.67% | 81.35% | 85.73% | 87.01% | 86.80% | 85.22% CoC Tier2:
115 Vac / 60 Hz 79.77% | 83.98% | 85.74% | 86.40% | 87.96% | 86.02% | 115Vac/230 Vac
Average
230 Vac / 50 Hz 77.99% | 82.61% | 85.71% | 87.64% | 87.98% | 85.99% >83.8%
264 Vac / 50 Hz 77.40% | 81.97% | 85.04% | 87.20% | 87.43% | 85.41% | 10%>73.47%
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Four Point Average Efficiency
90.0%
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0,
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76.0%
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Figure 69. Efficiency at 5 V/1.5 A (Fixed Output Current Setting)
Four Point Average Efficiency
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Figure 70. Efficiency at 9 V/1.5 A (Fixed Output Current Setting)

Four Point Average Efficiency
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=
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Figure 71. Efficiency at 12 V/1.1 A (Fixed Output Current Setting)
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11. Revision History

Rev. Date Description

1.0 July 2014 Initial Release

WARNING AND DISCLAIMER

Replace components on the Evaluation Board only with those parts shown on the parts list (or Bill of Materials) in the Users’ Guide. Contact an
authorized Fairchild representative with any questions.

This board is intended to be used by certified professionals, in a lab environment, following proper safety procedures. Use at your own risk. The
Evaluation board (or kit) is for demonstration purposes only and neither the Board nor this User's Guide constitute a sales contract or create any kind
of warranty, whether express or implied, as to the applications or products involved. Fairchild warrantees that its products meet Fairchild’s published
specifications, but does not guarantee that its products work in any specific application. Fairchild reserves the right to make changes without notice to
any products described herein to improve reliability, function, or design. Either the applicable sales contract signed by Fairchild and Buyer or, if no
contract exists, Fairchild’s standard Terms and Conditions on the back of Fairchild invoices, govern the terms of sale of the products described herein.

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO
IMPROVE RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR
USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR
THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS
WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems which, (a) 2. A critical component is any component of a life support device or
are intended for surgical implant into the body, or (b) support or system whose failure to perform can be reasonably expected to
sustain life, or (c) whose failure to perform when properly used in cause the failure of the life support device or system, or to affect its
accordance with instructions for use provided in the labeling, can be safety or effectiveness.

reasonably expected to result in significant injury to the user.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website,
www.fairchildsemi.com, under Sales Support.

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing
counterfeiting of their parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation,
substandard performance, failed applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to
protect ourselves and our customers from the proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts
either directly from Fairchild or from Authorized Fairchild Distributors who are listed by country on our web page cited above. Products customers buy
either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have full traceability, meet Fairchild's quality standards for
handling and storage and provide access to Fairchild's full range of up-to-date technical and product information. Fairchild and our Authorized
Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise. Fairchild will not provide any warranty
coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global problem and encourage our
customers to do their part in stopping this practice by buying direct or from authorized distributors.

EXPORT COMPLIANCE STATEMENT

These commodities, technology, or software were exported from the United States in accordance with the Export Administration Regulations for the
ultimate destination listed on the commercial invoice. Diversion contrary to U.S. law is prohibited.

U.S. origin products and products made with U.S. origin technology are subject to U.S Re-export laws. In the event of re-export, the user will be
responsible to ensure the appropriate U.S. export regulations are followed.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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