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(Switch Mode Power Supply (SMPS))
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o X RE ggl A Eee] o Ay

. SMPS = 70 FHEF 1 80 ZEM TEE

o O M&2 ME FIR(line frequency)®ll B, 1 FILISE ALIYEO
oI%A TigJAME=I0] 3TE 3N E°l= Hl =&°| =

- O &M= &M% #I=Z*I°IE(linear regulators), & ¥ EEMAIID|{(ferro—
resonant ’rransformers), $IOMIOIE ! 2E-2¢7(motor-generators
with phase control, IBM B2/ 3|2]) T .
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8OL2CH -.'°'—'=”°1I LYo B2k

SMPS = S FOOEE MY E2EMLL BIER| 2 T8 EC| E.

=AY, '='I-8-J f010| A[aro| TE=o|| 2t OiE

T2l ME=2O[9 EHEr 42 IC &2 30%~70%°l HI%H 3R % °I°t &=&.

M2 2E TiIMEEIO] &M M= OIM 2I=°M OIF o,
2L, SMPSE= °I& S+ E.
O|=°| °INI= 222 “Necessary Evil” )°| &
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SMPS<rol] 235 7]

o

AHIE SMT EES D= NOoE MR A
TR|D RO, SMT/PTHZ SHAE CIFO0F & 2271 U2
4KV ME|(surges)E EIFE ¢1°H

E2E MTF 2H(Motor Operator Valve) 22 =2 ™
== MFE CIFT &I 20z &= 2 O1Y) BEHE +F
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Vol VoG |
=5

= %92 BM§Fcapacitance)®| HAYIR|E =2 2EMR(ripple
current)g £ LFT0|E MZE(aluminum elec’rroly’rlcs)é AR, NS

7Y OOl &I PR 4 QURT AT T MRS WE BRI R

o '=iE{(Inductors)2t EEMAXO{(transformer)= SXP W5 1 111|EI°|E
N=S= 4Kr0-|oe uI_rEo-Pn /\1|=| O-|A1II=IEIOI

—_ =
s MRl ES MRE D CIFERE! 552t B OO E ¥F OOt Ol=
HI‘EK-"'=
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o 3L, EFdM ol & FAIEZE] U+
- AC/DC’ s 9 ElivIoi= I8 (safety specs)E= UL 60950°| R
=1F 7

1 Uz QISIAME QITeR! REED F-R1 1O
I

(e o)
=9 (s pacnngs between primary-secondary)
O U4 I/\'I OI‘K-IA'l OI/\=OI o1 004 E|='é _7EEI1=|'

M — L
o I FZINDFAIDINE 28 O et &4&0] =.

9
=
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Vol VoG |
=5

AEE= I WALE A7) 7] A 34 (EMC) (Conducted and
Radiated EMC)

E'R| MEE! LZO|ZST] S[L[0] O|A0IN,

@)

o OIM H HIE ALY HHE{ME FAIE =OIZT} O1-12] ol H
o DIR AtE AL Tt MEECNf 178%% TEAMIME-| FPGAEET H B2

LLO|=E EN%I= B9ES Ho2.
o HoIoIR 1 A" &= (switching speeds) I TL .
o THIBIOIE B|X( Beads) SAHL ADOI3 23, ¥F 2EE ZX3(common
mode chokes)E 2+
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Vol VoG |
=5

a3, 2F5°] EA(AC/DC’ s ol didlo])

- IEC61000-4-2 ESD

- IEC61000-4-3 RF 2 (Immunity)

- IEC61000-4-4 EFT(Electrical Fast Transient)

- IEC61000-4-5 A{%|(Surge)

- IEC61000-4-6 MEE Pi23(Conducted Immunity)

- IEC61000-4-8 MeiFEotp RI|7y Biej(Power Frequency Magnetic
Field Immunity)

- IEC61000-4-11 EiIA2t MA(Dips and Sags)
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(I DIDN'T KNOW
HOW TO DESIGN A
POWER SUPPLY, SO
T PUT A NAIL IN A

| PLECE OF WOOD.

v.vww_di'lbert,com scottadams@ezol.com

GIVE YOU MY FILES
TN CASE YOU NEEO
\ O MAKE CHANGES

(TM ON VACATION
TOMORROW, 50 TLL

ONCE T HAD THE
IDEA, IT ALL

CAME TOGETHER
PRETTY QUICKLY.

31:7,11 @ 1990 United Feoture Syndicate, Inc.

1.4,
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urrent)

S TMO| QO PIR|= YOI LR|B MEERECIE=E &3 P ITIR| o4=C].
3T OBEIAE T 3= /02 E TYHIEZEHE9| Koo MREE B
Urnl= 110 1

= - A\

Ol= X0 MEREYIE T &

S0I0] HL Koo MEEYL EE= 16x EE= 2XMIR|E T=°| 0!
O[QIMEE[C|IE AIGOI-I?
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A

Lo Mgt R|oEHT0] 2XE & H|E DIIA{EEI0|E AP N

CIE 2E8ME, TIMESICIE =8 & HH3IM AIS-OHOrEr 2IEL,

o 2X2171?

OEM TIIME2[0| AYO= OfFF L{ZIP! MREI H|ZO| QlC}
O|SL IM=O| TRIMESIOIE OB N|T BT AYOI0], R
OEMS2 TS M2INE 50% SHONIEL S Prey,

=B —= L -T -
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A

X35 (Standards)
O|IMoj piggRH=0|, OXE=E°| AC/DCOll Efvte1 &EMoI 2 2 =2 BiLt9]
HESZ IR D U,

o

HEO| ZBIE £, 2 ME2 H J210% &

o

@)

(— P
IEC61000-4-2 ESD
IEC61000-4-3 RF & & (Immunity)
IEC61000-4-4 H A E (EFT, Electrical Fast Transient)
I[EC61000-4-5 A Xl (Surge)
IEC61000-4-6 & &= & A (Conducted Immunity)
I[EC61000-4-8 83 =1tz X} J| & ™M XS (Power Frequency Magnetic Field Immunity)
IEC61000-4-11 & A 2t A8 A (Dips and Sags)
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N =g,

, IEC61000-4-5 MK

Differential

Common

tlass Mode Surge | Mode Surge Comments
ZOUT =20 ZOUT = 12Q
1 -No 0.5 kv Protected environment
requirement
2 0.5 kV 1kV Electrical environment where cables are well separated
Electrical environment where cables (power and electronic) run
3 1kV 2 kV x : 5 E
in parallel (residential environment)
Electrical environment where cables (power and electronic) run
4 2 kv 4 kv . g " :
in parallel (industrial environment)
5 > 2 kV > 4 kV___ |Severe surge environment (rural/sparsely populated areas)
HE/EENN 42 FTEO = MES2 #E/E=A 3& FECI=E MEECE=E H

A0k
— =
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A

¢ 3t I = (Fans)
=1 SUE{E{O| CHOOY, LYt 9[of THO| R

é |:|1|0-|E||::|-|_=,l_o" ORc|= 1| H|&do! /\I/\E'IIOI.

I 2(the number of revolutions) ©l 2151 APl
|;|-||01E°|EI'O==O| OII— |:-" —|r7(|-I— KI'K-I-IJ- l:I'7(-I o -||-7(|

E o

P o8 b1

&2 [N mn
[lo Tl
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B AL FUAT = EREC| UL

. 2 I AT B RE TS YMWE UNS)
. EZ LETO| T T R ALG

o RURLTAYTO TIZOIO] Cloger A IS AL
o N#1 B QAR

THIHE, O1F I SHAIARC] IFOI=E KIS HICIHAIE = FIE X
AIGSZIRERIE EC12°1°1 &.
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o 4Zun)F AHZA (Aluminum Electrolytics)

O|2t E[2lo] EENAME A|Df0| T2 TUC|= M| A

o

. UEO|E MOJRO| AR CIAT AO| WY

L=S33

o S = 2 rated ripple current)

o = 2ENFUHA 2HU N S= ==Y(rated lifetime of the capacitor)

dMel s8 2%

= Mol 22 &Kl 2.

T, —Te j

L:Lr><2( +0

(0]

o 0 A2 M2 &2 (evaporation of a liquid)0il J| =&k,
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i

° o o gp|lde

Iy, &
M
o/

°©
N

] o2& Ao 9L
!

= PA
of wf=f O IgE48 o2 A\ (decreases exponentially)

B2 25

A TSEEMROIM L BE
SMT £ = 22 pTH 2N ol E2 2IEN S = 0A &,
01240] 2J0|ot= 22 2l E MR E HEOHAI0NA 11 =20 24A8H0esE 24 Y.
oral 1) NI SSCIEEFII>0A 010 St AIEXINEH E2 2IZEHFUHAM
Ol== AldlioH, 1 =82 SIIE
C T= &2EE 11! ErME=E 2 3K BIT{E9|| 25 BH= oA,
11X HEHEZ2 0| 2UAE QAR0A RUMNM=E JHAES 01ESE Y.
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Za47 o AL,
X Aol 7 &x]A == =0
of2fo] EBMAZO|T ZEAMS Tt
- DfR AtE 2F MIZECIM Ot-12] ™M%°l =M
AHIE B.

21N 200C=
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mjgME=10|E E0f. IO5C/I000Hr T KA EEA T2,
B2l TEFOICID, MO Y| TigIMER0] & O =
=ol E ZQ UL

Ol WO Z AAR EEMO AR MY & U
Al A=
SN 9T 1Y RIS ) 190 5 EIAYS 0= THAo) DR Al
EHHAaAll =
AR TYO| 21T HELI OILIE T WSO PR AN W
B

9o
=
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o PCBAre] 3}E ¢ x] (Parts Position)
ory 2E0| HE =89 L Mo Qo b Ij=S=E|

— ey =

O =M (depanelization process) HHE2° =°1 4

o
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N1EH
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% (preferred axis of bending)
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B = A A (Board Cleanliness)

TIRIMEEICIE TG L ERE T ZIAIC B0 B2 X< Cl°F1 &

LOi— A= _/F gl\lg.
TREF HEE= T AP MIATID F2 OEMIAT MR E10] UREE N
Hoiz=,
RMER HES B BANe! 912 BT Ol MFP(Arcing)lt 22 glEef M

/\ OI'|-" I'
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o] AL ZA AHH K=
o Y27 95 (No flux)

GIRTAR 4k I bad
SreT e o

Z20Z =, 57
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o

o

o

<t 24 A (Solder Workmanship)

ZLE T[&(SMT & PTH) MiE° o S22 £02 &H57t &,
2'a £0F &HE oMl TIE2 MES OIFOINE KNIE H2Y Ot
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A 24| (Glue)

o

o

o

O &I
== 2

ALl

oRE F

MHEE S TN 2 E.
Ol Ci°to] B2 CILIE R|X|CI= Gl Al§
-% 18(primary-secondary isolation)

I Ot

1| &8 Z2IR= (insulating material) E AISEITIE .
= &8 OI0R|= £EUOZ O|IFR0E 2T U,

(Safety spacing)Z "¢ F 2.
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o E'“ O] (Tape)

2T ORIMESIOIE I8 M RS =07 9B EE CIE BRI FIo|OE
AI-S-"’IE P

CiAl, EEMME, EHICIOE=
010

M =,

o
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EXLEET®

= LA ERR] 12F .exleetedge.com
MZIEEA| OIEF HEEHSE 396 SEIZAHIC] BITLIA B 125 www. le]

36



o oA L&) (Assembly)

TIIMEEO|T C1F 1l #8El=E RNIE TRI™o=E B

o TIMOM EHEE XS

S350l F XE== 80l Jtoil M ALtz

OHLISl HXIE 0l NA XL THE 242 0FJIGHK &1, SIEAD0 DI2ER == A=
AT S2H0IHE KX YUlte

2, OISR EMEC| NEE, LTl ClrES EM =CL

o

o

I
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o S A 2
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2IZ2] 5Ol CHE OI%Het 21N
o 3|29 J|ls0| MAOIX| &0l
Hz= DI%EP I S e = A=K Het

=

o ot =

2221 “Jﬁéﬁ(de—rahng)é M=
oL ML SSHMHE IS A

o FETS| LLCOi| CHSt dV/dt S 2

o FETS| Vo5 S Al & (breakdown)

2 & == 2l Temperature rating)
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Z] o]

2) 3

H > - o o X
= U 3]11‘4 Ek“}“f.‘ r’]"ﬁ‘a
o 7 n3(Stability)
o I AZS20IdE Ul &8 = X (feedback loops) E IHEl 3| 2

ESR(Equivalent Series Resistance) 2 £ 0| &
ot= A &0l)

IEAX

HEsE. (A1)

o LDOs (Low Dropout Regulators)= & X} (1]
MO0l HE MY HRIE A= U A X ESR ML S ALE

ol=0| ZHO[OHO| 4O

o 2= CIACl 2|72l &t 0l5+
HENW OHE 2% X0 E Jitsst

K2 (Magnetics)

o EHANHEANZE AR

o AJI2| L 3™ Z(Saturation current of magnetics)

o DO =2&(Core loss)

on N

FAN St

i
04
Jon
ol

FAL ALE.

e eef®
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A HFZEANEE oS S . (AS)
2= EIAE(Componen’r Risk)
o YHAMOIHFE PRI JAALHSE JIsd0] U= 2350 S 1S
#H|o|o1%
o 232 X
o N SS(Power flow)
o S=zet2ZHEE A3
ATOEQ
o TSSOl st (routines)= = S0t H &
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