AN

TEA1723BT Demo Board for Air-
conditioner Power Spec (V1.0)

Type Number Control IC Description

AAPIBWA-NXP NXP TEA1723BT

8W Power Supply

AVNET BD TEAM (POWER)

2013.01.28

SSSSSSSS
Switching Mode Power Supply NXP TEA1723BT
ME  Solomon Wan | SUPERS ‘ | 17 20135001 — 1 | 10 A4
M | oae  2013-01-28 | poperor Avnet Logistics (Shenzhen)Ltd

A | 4




AVNET"

AN

CONTENTS/ H >

||| 1 INTRODUCTION/TEIAT coveererireeririiiniseesisesesesssesssesesssessssssssssessssessssssssssssssssssssssssasssssssssssssnsasessnsesns 3
2 CONNECTING THE BOARD/W%D ....................................................................................................... 4
3 BOARD PHOTOGRAPHSH‘ﬁ 3] R 4
4 SPECIFICATIONS/FIBEBEL c.ovreceeetctcee ettt bbb bbb e bbb e s anasenas 5

A1 SPECIFICATION /FAE oottt et et e e et e e e e et eae s et eseaseneeseaseneeaeasenteneasentaseasenteseaseneeneaseneenaaseneeneanenseneaneneanen 5
4.2 PARAMETER TEST/ZEEIMIIIR .o e e ettt ettt ettt ee e et st et ea s et et ee et et et enaeaeneseeee st st eaeaeneneeeeseateneeeeseanenens 6
5  WAVEFORM TEST/ZETETIR ..ottt ss st as s s s b sas s s s s s e ss s ssssnans 7
6 INPUT CHARACTERISTICS /A RFIE c.eecveeeeiecceeettctctectecse st esssssessesssesssessnessssssessssssesssesssensesnns 12
6.1  INPUT VOLTAGE & FREQUENCY/FII N BT ETHITR oottt ettt ettt et et et e e e e e eeaeae e e et et eeeesaeaeaas 12
6.2 INPUT AC CURRENT/AC ZL LT oo vttt eee et ettt et et eet et s s e e eeeeeseeeeeeee et eseeeeetesesesaeeeensne st esaeeeaeneseseseeaeeseneeeeneenenens 12
6.3 INRUSH CURRENT (COLD START)/TE VA HELVAL (Y2 TR BI1) vttt s s n e 12
7  OUTPUT CHARACTERISTICS /i HRFRE v eeeeeeeeeeeerecrte ettt cte e e e e e see s e e saesse e e e e e e s e e sne e esaesnenne 12
7.1 TURN - ON DELAY TIME/FTHLIE TR IS TH] ...ttt teteee e ee et et st seseseeseseneseenesesatesesesesenenenenesssesesesssaenenas 12
7.2 EFFICIENCY (NORMAL)/ZEZR (BB IN) covevevereeeeeeeeeeees et sttt ss et ss st ssa et neseesne st essnassanenesas 12
7.3 OUTPUT VOLTAGE RIPPLE /1 HY FEL TR LT oottt ettt ettt sa et e e e et s e e st esen et eseas et eseneseenenneeenens 12
7.4 TURN - OFF HOLD TIME/ TERTLZETEIT T ..o ettt e et e e e eeeeeeeee e et e e saeeseeeee et eseeeseseseseeeeeaeesesenesesenenens 12
7.5 STANDBY POWER LOSS/ T LI ZRATEE ..ottt ettt et st e s e e et s e et et eaen et eae s et ereneseereneeenens 12
8  PROTECTION REQUIREMENTS/fFFTEESR c..v vt sese s s ssssse e s sssssessseesesesssesessssssnenes 13
8.1  OVER CURRENT PROTECTION i g o ovveveetieti it eteet ettt sttt ettt st et e st et e bt eae e st et et e saeebesreeaeene et etestsebesnesneeneenees 13
8.2 SHORT CIRCUIT PROTECTION/ B AT 1 et eeeeee e eeee e e eee e ee s eeeeeeeeseseeaseeeeeeeses e e ee e e eeteseseeseeseseseseesesaeeessaeene 13
8.3 OVER VOLTAGE PROTECTION /I o f R oottt ee ettt et e e et st e s et saeeeteneneeesseesteseneeeenenneeereneseenensaeenens 13
9 EMIPERFORMANCE/EMI TEBE ..eoeeeeeeeeeeeeeeeeseeeeeseeeseseaseseseseseseseseasasesesssessasesesssaseaseseasasaseasasaen 14
10 EMI/EMS STANDARDS/EMI/EMS FRAE cvvvrveeereeeneeseeessesssssesssssessssessssssmsssssssasnsessssnsessssssassssssasssesensens 15
11 CIRCUIT DIAGRAM DRAWING /ZEBEEE . vueueerereeeeeeeeesesessesesesesesesessasssessssssesassnsessessssnsnsessssasasnsesessssans 15
17 - 10 | 15
1 J 5 - 17
CLASS NO.
Switching Mode Power Supply NXP TEA1723BT
NAME  Solomon Wan SUPERS. | 17 20135001 — 2 | 10 Ad
TY | | CHECK | oae  2013-01-28 poperyor Avnet Logistics (Shenzhen)Ltd

A4

A | 4



AVNET"

;

AN

1 Introduction/fE4}

The TEA1723 is a small and low cost module Switched Mode Power Supply
(SMPS)controller IC for power applications (up to 11 W) and operates directly from
the rectified universal mains input. The device includes a high voltage power switch
(700 V) and has been optimized for flyback converter topologies to provide high-
efficiency over the entire load range with ultra-low power consumption in the no-
load condition. It provides a circuit for start-up directly from the rectified mains
voltage without any external bleeder circuits.
The converter operates as a regulated voltage source from no-load up to the
maximum output current and operates as current source that delivers the maximum
current over a broad output voltage range. Using the TEA1723, a low power
converter can be built at minimum cost and with the minimum number of external
components.
The controller regulates the output voltage with primary-side sensing which
eliminates the need for an additional secondary feedback circuitry and simplifies
the design. At higher power levels, a frequency and current control mode is used. It
operates with Burst mode control at low power levels and no-load condition. The
burst mode minimizes audible noise and provides an energy saver state which
reduces the power consumption in no-load condition. The Burst mode frequency of
905 Hz enables no-load power consumption < 25 mW at 230 V (AC) mains input.
TEA1723 B—K/MEMRERA B L ATT R i IEEM] IC, WE 700V MOSFET X%, #th
ThEWX 11W, 2HHTEEAREIMERE, ZRMFIEFEK. B30 PIN BEEayFEH
B, AIHE S EMBCRRE, PARRMERA R HIIFE

TEA1723 EHBABREEAA—NFREHRE; EEADBME T BB EREABRT,
ER—A IR, DABGIERMARK, SIEmESE. £ TEA1723 AR ZIBKK BRAE DK
T E.

TEA1723 ARG R BHER4%, FIEBIILRBIEEE AR BT, £ Levels BIFRTE
KT, TEA1723 BF Burst TR, EZEM, TN E K Ih#E.
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2 Connecting the board/#RiEM

The board is designed for 90-264V (60/50 Hz) mains supply. It is designed to
work with SMPS within a total working current & voltage of 200mA for 5V output
and 600Ma for 12V output. The output voltage is constant mode.

MR BR R £ EE A TSI 90-264V (60/50Hz) W ELHIA, #MHBE/BEEEA

5V/200mA K 12V/600mA PA IFFSCEIE, i AE AR .

= -

ﬁ‘.@ - ==

Ir_;.-' = Lz | GND +5V & b
et ]

&0
e O R

AC-L and AC-N can be used to attach 90-264V(60/50Hz). +5V&+12V and
GND can be used to attach loads.
AC-L f1 AC-N #TTE#IN, +5V&+12V F1 GND A K.

3 Board photographs/HREH
Front/IEMH
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4 Specifications/#ESE

4.1 Specification /##%

Parameter

Value

Comment

AC line input voltage

90V to 264V (AC)

board has been optimized for
100-240V =10 % variation

Input frequency

47Hz to 63Hz

Output voltage (Loading voltage) 5V(DC) constant voltage accuracy is
12Vv(DC) +/-3% at full load
Output open loop protection Open loop

Output current (Loading current)

200mA for 5V
600mA for 12V

Output voltage /load current
dependency

<45 %/Volt in regulated

Maximum output power
(LED power)

8W

Efficiency

>=75%

at Tamb = 25°C average
efficiency and meet Energy

Star 2.0 requests

Standby power loss

0.26W ( less than the required
0.3W)

Switching frequency

22.5KHz to 50.5KHz

Board dimensions 82.5mmX42mmX20mm LXWXH
Operating temperature 0C to+407C
Storage temperature -20°C to +80°C
Isolation voltage 2.0kv
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@ Sy
h 4.2 Parameter Test/ZSHIIA
E Test condition: All measurements performed at room temperature and 50Hz
= input frequency.
< MRS AN R SRR SRS 50Hz (% F A7
} ||| 4.2.1 Efficiency Test
Input Pin Voutl Vout2 loutl lout2 Pout Efficien S;zr\:\;jebry
0
(V) (W) V) (V) (A) (A) W) | oy | ocsw)
90 10.52 5.04 11.67 0.20 0.60 8.010 76 0.21
100 10.26 5.05 11.68 0.20 0.60 8.018 78 0.22
240 10.26 5.04 11.67 0.20 0.60 8.010 78 0.27
264 10.37 5.04 11.65 0.20 0.60 7.998 77 0.26
4.2.2 Cross Load Regulation
Input(V) 100Vac 240Vac
Vout(V) 5V Port 12V Port 5V Port 12V Port
5V/20mA
12V/0mA 5.02V 11.79V 502V 11.80 vV
5V/100mA
12V/0mA 5.02V 1155V 5.02V 1155V
5V/200mA
Cross 12V/0mA 493V 11.49V 493V 1146V
Load 5V/200mA
12V/600mA 5.00V 1144V 5.00V 11.43V
5V/100mA
12V/600mA 5.02 V 11.41V 5.01V 11.40V
5V/20mA
12V/600mA 513V 11.40V 513V 11.40V
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5 Waveform Test/EIEN

5.1 Vin=264V, Vds waveform

Xt BE HE MR ZET hE UE

PEfreq(C4)

Measure P1:freg(C1) PZ:rms(C1) P3:max(C3) P4:rms(C2) P&:pkpk(C4)
value 493V
status v

] 0.0 pg [AER

20.0 psidiv) (#
200kS 1.0 GSis|Edge
102812013 1:29:17 AM
CH3: vds

5.2 Vin=264V, 12V winding voltage waveform

X BE RE AR ET

!
l
1
i

Measure P1:freq(C1) P2:rms{C1) P3:pkpk(C3) P4:rms(C2) P5:pkpk(C4) PB:freq(C4)
105V

value
v

status

1428i2013 1:36:46 AM

CH3: Vi2vwinding

A | 4
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5.3 Vin=264V, 5V winding voltage current waveform

EE ot XHEIE  #Bh

PEB:freq(C4)

Measure P1:freq(C1) P2:rms{C1) P3:pkpk(C3) P4:rms(C2) P5:pkpk(C4)
value 471V
status v
{Q Trailing number{s) in the filename were truncated to allow auto-numbering.
CH3: Vsvwinding

5.4 Vin=100V, 12V output ripple waveform

g =5 7t XHAIE #E

C2|

e
-
=

W —————————+1

100 mydiy
0.0 m¥ ofst]

CH2: Voutl12V

A | 4
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5.5 Vin=240V, 12V output ripple waveform

X BE HE

ftx T m I =8

M7 RIS

CH2: Vout12V

5.6 Vin=100V, 5V output ripple waveform

Hitm WE

ot RHAIE

142802013 2:15:48 AM

CH1: Vout5V

1428i2013 2:12:05 AM
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5.7 Vin=240V, 5V output ripple waveform

X BE HE

ftx T o IE

EE ot XHEIE  #Bh

) m

10.5 mY

142802013 2:14:28 AM

CH1: Vout5V

5.8 Vin=264V, inrush current waveform

Xt BE HE

ftE BT hitn MR

T8 mif XHIR  #Bh

Measure
value
status

P1:freq(C1)

E
P2:rms(C1) P3:pkpk(C3) P4:max(C4) PS5 pkpk(C4) PEfreq(C4)
797V 201A
v v

ge

CH3: Vin ; CH4: lin

) g "
142812013 1:46:28 AM
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5.9 Vin=100V, start time waveform

A
Measure P1:pkpk(C1) P2:pkpk(C2) P3:max{C3) P4:max{C4) P5:pkpk(C4) PEB:freq(C4)
value 6.0V 136V 150V

status v v

Ops  A&X= 212.940ms
K2= 212.940ms 1/AX= 4.69616 Hz

1428i2013 1:57:36 AM

CH1: Vout5V ; CH2: Vout12V ; CH3: Vin

5.10 Vin=100V, hold time waveform

X BE HE AR S

i L i i

Measure P1:pkpk(C1) P2:pkpk(C2) P3:max(C3) P4:max(C4) P&:pkpk(C4) PB:freq(C4)
value 51V 138V 153V
status v v v

5.00 Vidiv 10.0 Vidiv
-1.00 ¥ ofst

5816ms
K2= -15.278ms 1iAX= 63.227 Hz

1428i2013 2:04:46 AM

CH1: Vout5V ; CH2: Vout12V ; CH3: Vin
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6 Input Characteristics/#ASFiE

6.1 Input Voltage & Frequency/HIAHESHER
The range of input voltage is from 90Vac to 264Vac single phase.
MABETEE: M 90Vac % 264Vac, B,

Minimum/g/p Nominal/4i 18 Maximum/&k

Input Voltage/fa A\ BB 90Vac 100-240Vac 264Vac

Input Frequency/# A& 47Hz 60Hz/50Hz

6.2 Input AC Current/AC A\ HIR
0.2Amax. @100-240Vac input & Full load/i#%#

6.3 Inrush Current (cold start)/iRVAEHIR (B¥)E3))
2Amax. @ 240Vac input /AAHE

7 Output Characteristics/#iH ¢t

7.1 Turn - on Delay Time/FFHLZEIRHTH]

250mS max. @ 115Vac input & Full load/ji##;
7.2 Efficiency (Normal) /R (HlEHAN)

76% min. @ Nominal input & 25-100%/%ji & i A\ & 25-100% 11 %,
7.3 Output Voltage Ripple /#iHH ELUH

30mVmax.for 5V @ Full load /i#i#k
60mVmax.for 12V @ Full load A%k

7.4 Turn - off Hold Time/I<HLZEFRFNT|E]
15mS min. @ 115Vac input & Full load/i##k

7.5 Standby Power loss/fitlIIERIFE
0.27W max. @ 240Vac input
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8 Protection Requirements/ﬁ%iﬂhgﬁ

8.1 Over Current Protection/HJi{RIF

The output shall hiccup when the over currents applied to the output rail, and
shall be self-recovery when the fault condition is removed
S B B ITR R R, S R B SRR S S k= B RE B
8.2 Short Circuit Protection/H BR3P
The input power shall decrease when the output rail short, the power supply
shall no damage, and shall be self-recovery when the fault condition is removed
L AR A SRR A S5, LR E RGBSR EIER
8.3 Over voltage Protection /iTEMFP

The protection when the output over voltage.(the power supply shall damage)
2% I BRI (= i AT Be 245 1h)
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9 EMI Performance/EMI PhfE
9.1 Vin=230V L PK&AV scan:
RBW 9 kHz
Att 10dB MT 1s PREAMP OFF
AV 31.96 dBuV (33.6 30.000000 MHz )
-15 0 10 20 30 40 50 60 70 80 90 105
Limit Check| |1 MHz PASS 10 MHz
i 90 dBlhNirreENS55022; F PASS
T 5
80 fB”k)ne EN55022 QP PASS
70 dBuV.
6B lens5022 QP
1Pk Lou (IJDIJV T
by iRl PN N
] Y M "‘mwv\’vjw"ﬂw"‘#u- it h l
0 dB .
Clrw H N‘“‘Jm.,-ﬁ e
PMudn MR T A i Al
3 BIJ \,\/"\ U """""Mlkd
%“%'Em/
10 dBpV
SGL
Start 150.0 kHz Stop 30.0 MHz
Daten 21..0DEC.2012 13222203
9.2 Vin=230V N PK&AV scan:
RBW 9 kHz
Att 10 dB MT 1s PREAMP OFF
AV 31.93 dBuV (33.6 30.000000 MHz )
-15 0 10 20 30 40 50 60 70 80 90 105
Limit Check| |1 MHz PASS 10 MHz
o 90 dBlhNirreENS55022; F PASS
T .
80 fBuk)ne EN55022 QP PASS
70 dBuV.
6B lens5022 QP
1Pk LOU |GD[JV I
Bl P e s .
2Av | T’ TRAA W \
40 dBuV i i
3#@@ y\" Y LSS Y, I MW A A
i/ 1 P
t|i M
10 dBpV
SGL |

Start 150.0 kHz

Stop 30.0 MHz

Date: 21.DEC.2012 13:26:19

A | 4
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10

The following standards is reference:
T S%
EN (IEC) 61558. 2.6:2009

EN (IEC) 61204.1.2003

EN (IEC) 55022:2006

EMI/EMS Standards/EMI/EMS {4

11 Circuit Diagram Drawing /ZRPERE]

= P ‘ nan % T oL —
I . L L -3
N
— 0l <~ * I
——>
1 L
L TEA1723BT
3
k= N =
[ ] %
12 BOM
Item Part ref Qty Value Description Vender
1 C1 1 100nF/50V 100nF 50V 0805 X7R Capacitor Sumsung
10uF 400V ®10*16 Electrolytic
2 C2,C5 2 10uF/400V Capacitor Manyue
3 C3 1 22pF/50V 22pF 50V 0805 X7R Capacitor Sumsung
10uF 50V ®5*11 Electrolytic
4 ca 1 10uF/50V Capacitor Manyue
5 C6 1 102/1KV 1nF 1KV ®5 Ceramic Capacitor Murata
6 C7,C13 2 470pF/200V 470pF 200V 0805 X7R Capacitor | Sumsung
470uF 16V ©8*12 Low ESR
7 C8, C9 2 470uF/16V Electrolytic Capacitor Manyue
330uF 10V ©6.3*12 Low ESR
8 Cl1 1 330uF/10V Electrolytic Capacitor Manyue
9 C12 1 100uF/16V 100uF 16V $6.3*12 Low ESR Manyue
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@h Electrolytic Capacitor
u 10 Cyl 1 2.2nF/400V 2.2nF 400V Y1 Capacitor Murata
E 1 | Dy Da b3 5 | 1N4007 1A 1000V DO-41 Rectifier Diode | Vishay
q 12 D5 1 FR107 1A 1000V DO-41 Fast Recovery Vishay
Diode
||| 13 | D7 1 | SR3100 3A 100V DO-15 Schottky Diode | Vishay
14 D8 1 SR260 2A 60V DO-15 Schottky Diode Vishay
15 FR1 10R1W 10R 5% 1W Resistor
16 L2 1 3.3mH 6*8 3.3mH 0.1A ®6*8 Difference
Inductor
17 L3, L5 > 3.3uH 3*12 3.3uH 1A ©3*12 Difference
Inductor
18 L4 1 Jump*2 @0.6 Jump*2
19 Q3 1 8050 0.5A 40V SOT23 NPN Transistor
20 R2 1 4.7K 4.7K 5% 0805 Resistor
21 R3 1 10R 1206 10R 5% 1206 Resistor
22 R4 1 3.9K 1% 3.9K 1% 0805 Resistor
23 R5 1 51K 1% 51K 1% 0805 Resistor
24 R7 1 100R 1206 100R 5% 1206 Resistor
25 R8 1 100K 1206 100K 5% 1206 Resistor
26 | R10 1| 2R 1206 0.82R 106 1206 Resistor
27 R11 1 22K 1% 22K 1% 0805 Resistor
28 R12, R16 2 47R 47R 5% 0805 Resistor
29 R13 1 2.2K 1206 2.2K 5% 1206 Resistor
30 R22 1 1K 1K 5% 0805 Resistor
31 R17 1 1K 1206 1K 5% 1206 Resistor
32 R23 1 33R1W 33R 5% 1W Resistor
33 T1 1 EE16 5V 200mA&12V 500mA EE16
Transformer
34 Ul 1 TEA1723x TEA1723BT SO-8IC NXP
35 VR1 1 7D471K 470\_/ @7 Voltage Dependent
Resistor
36 ZD2 1 5.6V 5.6V SOD80 Zener Diode NXP
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13 PCB

Dimension: 82.5mm x42mm x 1.6mm (L x W x T)
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