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Corporate Profile

Located in the Changping Park of the Zhonguancun Science Park, Beijing Chengli Power
Supply Co., Ltd. occupies a land area of 12,000m2 and employs some 270 workers. It is a high
and new technology enterprise certified by the Beijing Municipal Commission on Science and
Technology. Building upon its outstanding technological advantages and reliable guality man-
agement system, Chengli Company has promoted its CL Brand modular power supply products
to the market in the whole state. Its products have now been widely used in the fields of com-
munications, automatic control, instruments and meters, aviation and aerospace, healthcare,
in-board equipment, railway, ships and electric power.

As early as in 1997, Chengli Company started the batch production of military power supply
modules. Currently, its products are widely used in the equipment of the army, air force, navy,
antichemical warfare corps, armored forces and communications forces of the People’ s Libera-
tion Army.

Chengli Company has long carried forward the corporate philosophy of Quality and Reputation
First and Users Foremost. In line with the spirit of innovation, practicality and refinement and
through sound scientific management and technological progress, the company has now
become a switch power supply manufacturer of a certain size, strength and level in China.

The company takes customer demand as its focus of attention, providing customers with high
standard, high quality and high reliability power supply products as its goal, and vigorous pro-
duction workflows, scientific quality control and comprehensive customer services as its corpo-
rate tenet.

The company has a high quality R&D force with solid theoretical knowledge and rich practical
experiences, several well-equipped production lines (one of them is a military product line) and
skillful workers. The company strives to make the most satisfactory response to customer
needs in a complicated market environment.

In 1985, Chengli Company passed the YD/T733 test undertaken by the Industrial Product
Quality Supervision and Test center of the Ministry of Post and Telecommunications. It has also
formulated an enterprise standard much higher than the YD/T733 Standard.

2000: Chengli Company was the first to pass GB/T9001-2000 certification.

November 2001: Chengli Company obtained Network Access License for Telecom Equipment
from the Ministry of Information Industry.

March 2004: Chengli Company obtained the GJB9001A-2001 Certificate of Conformity of
Quality System Certification of Military Product Supplier.
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Three well-equipped production lines (one military production line )
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- ML BANEIt, ThEnA]ik 4000

- BREE: tHEE. BERT RER)
« P44 UL1950. |ECO50 & #mig

« 2U (19 E|STERENLE)D

- HEAR: EEHE. BEiRT

220Vnc (ERZE{ )  176-264Vac
220Voc (ERZE{E)  180-380Voc
110Voc (ERZE{E)  BO-180Voc
48Voe (FE{E) 36-72Voc
24Voe (ERE{E) 18-36Voc

TiTT
LILLIR L

T AN REEE

- hREThEERARE. A SnmsE)
j ﬁﬁ&iﬁ’h?ﬁ@;luﬂiﬁ%@ﬁ)“, L IRIFIARE _ ) R 220Voc (ERZEME)  180-380Voc
- REFTERINE. _"mﬂi"‘” P, SSRMER 110Voc (ERzE4)  80-180Voc
: igiﬁﬁiﬁﬁ?i;; e : 48Voc (EAEM)  36-72vnc
i | = P 24voc (BREME)  18-36Vic
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- MR BEGT
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1. BRI
CLz 150 - 48 S 05 - J
1 2 3 4 5 6

1- &5S
- HIHIhE . BRMEIFENZREEHFEL,
3- INEE
4- M HEREL - S - BE%, D- WEE: T-=%K; 0 MUEE; F- 1R Fi- <8
5- Hi i %

a) S AW (D) B, MRIELREL, EMAREGEEBEE: NRMBHEFRE,
E—THREEAFE-EEE (Vo) , ST/ REEAFSIHNE (Vo2) ; XA “&” KK
A BEE:

b) HiHAZE (T) N, MRAES. M—EHE. F-MAELBEE F-THEMRHE
MR=ZFBWEAE, A= —RA=1BEE:

7O 3% A LA 4 RO 1R 5L 5 = B4 4R B 2l 2UPRBA B S A A S R
6- 4 Bhi% A
J-FfH; K-FTEE ; S- REAUASE

Fihniz AR
(1) £WAC/DC =SB SR AMEMEA DC/DCBE, TN “EHNE” BME—1TFHF A MHF.
o3 A2 i N ERIRAREL CDA120-220824 &R B M A BBl S 1% 2: CDF120-220824
(2) BEGUEH L ERBE, 25 ZREE “EFS" B “-X". 0. CCA-X35-220507

CL 19 A 2 A 400 -220S12
7

1 2 3 4 5 6
1- RIS HI%

-HFEEE: EFRT “19” AfRHEVHEBIE

3- HlFEFE A—350 — 400; B—400 — 450; C—450 ~ 500; D-500: X—EPEH R~
4-NEEE: ZTREHSE. WFUF1—1U; 2—2U; 3—3U (1U=44. 45mm)

S- MIARRAERAR: A= Z—EHR

6- IEINE: BRARMEELS BMHDEMNE,

- 5ERBEGRAFAES 3~ 6 5BaHER

B
[
()

HEMNGLI

v

0



iiﬂiﬁ HH Selection Guide

1.Module Power Supply Naming

CLZ 150 - 48 S 05 -J

1 2 345 86

1Series Number
20utput Power: Single output loop power or the power sum of output circuits;
3lnput Voltage
4Qutput Circuits: S-Single; D-Double; T-Triple; Q-Quad; F-Five; F1-Six
50utput Voltage
For double output, if it is positive or negative, this part refers to positive or negative voltage
value, if both output are different, the first voltage refers to the first output(Vo1), and the second
voltage refers to the second output{(Vo2).Using symbol “&” link up two voltage values when the
output circuits are isolation each other.
For triple output, if it is positive or negative output plus a positive output, then first part refers to
positive or negative voltage value, the second part refers to positive; if all three are different,
then three parts refers to three kind of voltage value in turn.
Quad and more outputs are same with triple output.
BAuxiliary Notes: J-Military; K- Extension Input-Voltage; S-Heat Sink Installed

Attachment:

(1) Properly transition the model of AC/DC into DC/DC. using the letter "F" replacing "A” . For
example AC/DC model is "CDA120-220524" |, correspond with the DC/DC model is: CDF120-
220524

(2) For the output at ultra-low ripple, insert “-X" between the series number and output power
value.

2.Chassis Power Supply Naming:

CL 19 A 2 A 400 -220812

1 2 3 4 5 & 7

1Series prefix
2 Width: Customize size; “19" is 19 inch standard chassis
3Depth: A—350~400; B—400~450; C—450~500; D- 500; X—Customize size
4Height: Customize size, for 19 inch chassis is under 1—1U; 2—2U; 3—3U (1U=44.45mm)
5Input Volt at Alternation or Direct: A—Alternative current Z—Direct current
6Qutput power: Single loop output power or the power sum of output circuits.
7Same as Module Power Supply Series part 3-6
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fERRIRAR SRR

e SRR T (I 2 v vk N, AT R 2eke, BT BV BRI . AR e 1 4.
77 AT 2 PRSI AN ISR, PR S YA AT U YR SE v L AOVE 2 BRAE, 3 AT I st
THRATA R A 2 8. LR e LR BC Ty U P 2%

1. BRAE 2T

Mk R, rERA ARREIEHI, B ZER-—E a  LLR SRR F AR, A s AT
FIDIAEOR, TN HAES BCR BRI XS, S8 TR vt ILER 107 1.

M HRRR(DZ
PR —— e 4%

Vinfif —=— “‘ “ “ ““ “ “ ““ “ ‘ ‘ // ‘/ﬁ%%g%Fiﬁ
%Eﬁmx,.J Ll SR/

— £ Eb //
w%( ik

7 o\
M5 EH M SN CAZ. CBZ. CEZ. COZ. CDA. CEA. CSA. CUZ %,

p—— 0

2. HIEAIHARGS B R T 5

HH P RGBS, WEHEM SR, B TR, RISERE RN RGN e HE, bl — e
DRAEJC 18] B2

M RIEH RSk CCZ. CDZ. CPZ. CCA. COA %%,

A\l ® %« V) BiE: 010-69478591 69478592 69478421 69474550 69477927 £E: 010-69476385
lﬂh5§ %?

Http://www.chengli.com.cn E-mail:info@chengli.com.cn



...................................................................................

JEE
A TR RS o, AETCRFIRESRIN,  #AT DU RN, A2 BT S e oo ae
EEmE— PR

—e +Vin +Vo ¢

Kl RL
— -Vin -Vo e—

(HG T BB Al R M PRI E e, S BUAER QP — e s 1R 5 6.«

F

—® +Vin +Vo o~
& — z
=~ C RL
® -Vin -Vo

9 &

VE: HUAY C BRI SR
. FRERN

QR BB P D20 2 A T RAE TR, SRS TG AT N+1 &0, i 2 2 MR T, XRhI+
156 Bk B 2 (A1 3830, A 4 1 PR X SR i I RES: AN B & i 1 B IR T U =
o

L U N H

A NPT LR i R R G M T S, 5 (e A, RESCIAMENLI4EY, BRI £
FIBELE I, LM (AR N B e (MR (I BhIR ), HIR RGO AT IR S TR . XRS5
PR R A B R B T o AR R ICY A VR — S e i, A — R MR . B K
WE =R,

== é. ® +Vi Vi L N
ol DI S
K= i
c RL
SRR | A
T ® Vi E

2. R AL
AP R R ARG R, R RSO A AP, SRR By +ILE

JLtZERR.
T ® Vin Vo e ﬂ
@ -_‘7 C RL
3. ELHEIFIRAIN

ARG A (A MR IR, A R B S L S H 0, s T
BT PR

(1) Kkt R R ZE R HEAE =50mV DA o SXFE A AT LR AT SR A ST U

(2) BB IR AR, FHAALES 1 5 s, SEDFIBRIK A A AN HLA AR 5, K B S REHIE A 3l

aN
\ V|
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— Vi +Vo
Vo
-Vin E
44 :
C RL
= +Vin +Vo —‘7
-Vo
~Vin E

S ) 7SE
Hozn w1 YD AT EEE SR R s DhER AR, W NS, R C U RAHLA, N

EGEE SR
E;\ ® -Vin Vo e—
] =c [JR
VU Sl Bl F

AR VR RS TN T2, A& VG R Y7 i B8t T#iBhim 7, 7 B FEE i (REM) |, I i
fEJ# (SENSE) , A4 (TRIM) |, #BhHL A u (AUX) KfEthim (Gr.) o EAKTHRERN U F.

1. &4 IR 3

TE i 0] DL YR TAE 545 . — R REM 5 —VIN( S %1 ) AHIE, BBy, REM 55 -VIN FEK R
WA 2-3mA; REM BZSoN +VINAE, FH R T, WEREH T Z5 5\ i b 25 nl DU F YRR AE A i 4%
T, kAR,

+Vo @&
® +Vin +Vo @ +S O —
. RL
R 2 ® Rem 2N
¥ K ® ~Vin Vo e S e
Vo e

2. T RAF: (K 5
A RN, S L S, S BRI BRI, AT iR A (SENSE) AT LLARAIE 47t
WA BUE R s . BN N BUE TR AR SR\ PR TER: 512 RN/ T4 i s i 10%.

3. R ) N

AN F YRS S LA R CTRIMD F7 i, T A 3ol A L b 7 2% kB Y oL P AT — s S L P i o
HR A8 KAz i 5 TRIMAE, e Wt 4 A% +S, =S, BEAT +S, =S 7 B4 194 i 2 S0 482 20 A4 . 11
TR E SRR b, mE LR, AR s . A SR IR S SR .

+Vo &—
&L TRIM ® VA
Vo @&—

VO 5V 12V 15V 24V 48V
Resistance 10K 20K 33K 47K 100K

%g

ame Z? @ ﬁ‘ FiE: 010-69478591 69478592 69478421 69474550 69477927 {£H: 010-69476385
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4. $Eshim Gr AN H
AC-DC BEY IR B Gr. Hetthilh ¥, CERBSAFS L) s /e Wi SRS e, H P R
S TR Ry LA L.

Ty BRI

AR AR PR RSB £ AR PR BE S o T EEVE R 2K, AT DL SR A GRS, DASR R IR R L mT S
N CRYT L ORI 22 . O PEORYT AR B N LA BRI AR SR A, H P S A ORI EL i
THR:

+24VERASY B e BELE
PRI
oo} A o +Vin Vo |
F+ 5 oL
~ = = =
Sl H Cv2
) g
-Vin Vo e——
| CASE
Cy1

1. PRRG2

FERE DA N\ S ) PRI 22 R i 22 R, — SBCOR I 22 HUA% AT RE R 1. 5-2 {0 AUE M N LA, RSk T AR 72
— ARSI, PRI 22 N6 5 2 % A B KB N AT o i 77 03— AN DR T 0 DR 56 22 B o T AR S
O RBOR AN 1 PR 22 BE SR AL B ORYT S (EAERR A BN R, BRATTHERE A P O 22, LB R
AR HUR S\ B R

2. BN HLZE

FERLER (5 N S N0 — RO, XA AT AN«
OB HSCASE E iy N 3 F) P TS 2R e
OFERI A BFE b HHDUBE A SRR, 2R (It — 5 I 8] FR 445 P s

3y Ak LR

AT B SAE I AR PR, AR NI 20— R A, I AR A AR P (e D, X
(IR PANG R/ PRI etk ANV IET N 2 I T B -2 D I (1 B S ) 7 (1 e = R (B[ S U7 /AR B g
WA, [RIAE AR 2 R AR ORI R 1

IS~ B AR R

AT BRI AR ER R F N R R AR, PR R HVIN S EER R AL, -VIN S A,
BN P EA RS, I, CREBIR R, R R IER RSN, TS R N BT AL
KRR, R OV 8246 +VIN, WE+—FiR.

\
! —e +Vin +Vo ¢

i B
48V | ¢ Vin Vo e
RN =R

AN TR AY WU = e H (K LR i, W CD |, CRF, CJ, CA, CE 25 R0, PRIRA Bfie PUM 5 ultg, DMkl
SR LR R B S A R AN /N T 30%,  DULRIE FRLIG AR 6 1) 4 g
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FTAR 2T L RFIFRGEHZABESE, BERRHAIAE 30%-100% < B ILAT, HHEEGAHARERAE +3%. WA
FPERSHEHNGE. SKREE, AHEBAARAT CG. CK RFIFERERAL X A H B iRERAR L B R,

I\, SIEEA BRI
FIE 600V NI HIRESR, FEM A RAW T

1 R EASHENAERE+ =

R=20-30Q /25W

+Vin +Vo ¢!

E R
-Vin -Vo e

1A/1000V

R5-R8
4X 150K/ 1W

]
150 u F/450V

+

#i A600VDC

E+=

R5-R8

| —
S 5150 u F/450V

|
T

R
F=4A

1%RR: GEERR, #IANimIMERY C1, C2 (150uF/450V) BREBSVIERSMRMKEGEMRES , LLESRHTF c1. C2
BYIRIR T S B R AR R B3R R .

2. BEBAV, imFHI B

BEBA CKK RFIBIRE, AV, inT, AAAFAV, mF, EAMNIRE RTINS R, rTLBrERERR (LE
T, BRRESAGHAENE, XERERESR.

T
Vin=300VDC T Vo
= X +Vin

¥
== il
-Vin Vo e

R1

E+=
R2|

HC1R1=20 © /5W, R2=R3=150K, 1W
R3 T=IRF840

o RS SO RO
MEHSUKFIRE—IEENEREER EXRAG, EhSREENENHER EFRMEMIERSE, MEFRER
SAXMETKMIERARSE. MXSURFIRFEZEMEOF AR, —ARA 20MHZ 535, #8 20MHZ 538 YRR 85 °]
12 20MHZ T FEBRE], —MRA mVp-p RoR, MERERAFEMNZE (RE+M BIEERK R ERNRE, EERAT
AR AR RIRIERAYM 515 £, XERTLLE R = B RGTIE MM, TR UBREERIESEMEREENXMER

Sk

E+m
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A—MAERANRENE. ERTEEXEBRONE, ME+IAT. FREKEE N EEMIR 25mm Z R
7, AR BB S MARAIAK . IR 2 SR TN AC M\ Mbih BLIE S MARIESS, MATRKT 50m (KR > 1)
16AWG $RZ i A% 300mm HKHIM K 2, —iniFRIRAIL, H—iRnHEK—R47TuF WERE, BEITKF L. BEMSIKN
RATgERE, EEMMETERER . TKBIRKMHL R AT BB LR

E+a

MHSUKFIIRE—IEENEREER EXRAM, EhaREENEREER EARPEMERSE, MREFBERS
FRPERRHERAGN S E. WXGUEFRERAERERHFEAMIKL, —MRA 20MHZ F5E, #8 20MHZ HIEA TR Al
FA 20MHZ T BEPRE], —RA mVp-p R~, MENERARLREREFELSHER, AWREEET 057, NBUE - 1F
ERFRE, FEWE+R.

Beserb I
— +Vin +Vo

[ ]
H . s o
i ! B

Bt |0 [ aw - J_ i
v || R S — b4
i CLup C2(10uF) 5
i .
L L . e "
A , ok ki %
— -Vin -Vo
127
2540 | 2540 |

+. KRTEHAILIT
BRRBRETENFE—ERNEFNEGRR, UHRRGFEE - MEBRYERE. #RYERNSHRISBARE. @A
REER. T/ERE. MEBRE. WHIERAX, ERYUXEREMHARZIRT.

1. BHRYRNESHRFENTE:

HAR RN EERAFM LATUAEE]. FPAERN~SR, ARESHENKAZRES N, ARBARIEK
IR,
HEAT: n=Pout/Pin
N EIRAE
Pout———-- Mzh®
Pin —— LDy B
FEE AR AT K H B IRAE R B S RFE.
Bll Pd=Pin-Pout=Pout/ n —-Pout
Pd-———- BEiRfE

2, mARIE
ERRAFMES—MRIRME T 22 S BIRRRAAE 0ca, HBARAC /W, FEHRE 0ca FIEH Pd 3

a3\l ®/f(/j@%ﬁ/‘ HiE: 010-69478591 69478592 69478421 69474550 69477927 15 H: 010-69476385
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FhAT LR RS OK B RAE AR A A T .
HEAE: AT=Pd- 0ca
PR BHERARTR x BISER, HigjHS.
Vin i N\ EJE =48VDC
Vo #ijthEE =12VDC
lo HIH AL =4A
Po I &R =48W
N THRYE =89% (EF4
Jesk i B S#5iFE Pd
Pd=Pout/g—Pout=48/0. 89-48 ~ 6W
BHRABTRFM, BIEZESH 0ca=5C /MW,
RN AT =Pd« 0ca= 6W+5C /W=30C
IR A B HIZAER EE TEREIRF AT=30C.
B ATZE—ANMREENSHE, RINMETEA AT MINERE Ta AT URAEELETETET ¢ .
ARA: T o=TatA T

U G FiR
Ta—————- NEIRE
A T—imFt

WINEIRE Ta=20C, PAKEME
Tc=20C +30°C =50C

LR BEREA TSR FMPAENZRRAIFHNRESTIE Tomax, ERLEIER Tecmax A 85°C, BERILZHER
Temax 23 /7 100C, HEANTEMFER Tc=50C, RIKFHRSALIFE, HE TcTc max, AILIEEFER. EXERFENER
—ANEZEMEE: RFTEENITESZE, TEMBERKATEEYS, BERERARIRERIEE LA 10C, MTBF ST
FE 20% & PARIEXANEN, TAERHRSARE KR A sERI{K.

FMPERIMNRETE Tomax 2RRE, T RFRIEERSERE Tc max TAILUEEIE, {8 MTBF Z[&K, XERP—E
EIR! BRERTREZMERE, KAARMNAESEZEZIAME 0ca BIX/.

RRAXNE—MREMMEMATERE, MEMAENLEETENIERR.

BAFBHIKNEI 0 ca BIK/D, BXBASBNSHAISRBREASINEST ROEE, RAFAMBES R —RHEEH
e, MHIFEREFANTERMSMBASEMA PIEE, LEAREMBASRIARIARE 0 ca . ZRREAKEW WS,
A AES B L IEERE S LFM.

R K RIAEL

200LFM=1M/S.

NLEERAREENMARNELRIE, RAPARETEMASEN 0 ca AERANLARRAIATE R TR Te

MRAPFERARERNS, AIREARNXIEMN/S TH 0 ca BRAAR, BIABEIZAETHEA A T. KABREBEXS,
EMESHRRS T RAZNR, ATRARKKGENEASMYIER, EZWUTERMASE. BRESRARENFIR T
XIg, XEEAS SR MTBF S EEF BN BIR AR5 MTBF, A RPEXEEE.

REMAREEE SRR a8,

LE+t:

a\m ® = / % ﬁ‘ FiE: 010-69478591 69478592 69478421 69474550 69477927 f5H: 010-69476385
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& 4

B+t

FAERATATRRBAAE, LIEESRNAE, FMEHRREE, RREIXZE (LE 1), MEBERSFITR
EREFHTTHARES. AIRMERERN TFESEMR, ERMELARH TR UFOMERHABRRE, F=
MR, MRABBRS, AFEEEXENSITRTITTRARMMA G RN,

KAMMEAREEHE T TEL ERRATFITTKE.

IR NR RGN, HTEREHARZEMREEE, T8 FE—ENZE, EXIM=EHEEF-—EHNT

RAES, MARNTSHAERRAR, RAERFRERFBAR[RZEA—FFHER, LU/ EIRRRSEIREE Z [ /)
AME.

TEYH LR R R A

WAy HPEC /W
TR:M=ES: 1200
RERE: 204
FEEFESR: 81
M 0.84
a: 0.19
$: 0.1

BRI “AREIAZS” WHAREWZK, RT EHZHEHETHRRSERZ BREAEEZN, TR S
BRBRERLZRE—NBEANSNZE, ENEEHEERRHIZTS, ERRAMAE, X—SEEAN—EEEE, TN
SIE BRI AR

+—. kT rERE

RENRARAEHRBIMEPEEES TIE, BRIZIME PR EM BT GERZ 1 R IR AT RE

W R A E AR RIRERE T IMEREERE TEFETEZBECRENRRER T/E.

BT RRRRE—IREBEMTHIER, BRRSERANEFXESBEEAXNESIE/LE KHZ, FRAAGEEFE
HIERAAS, B ER —EMFERA I T RE TN, RARBSmRIRREMRAERER, FEIRERFEX
PRERIARI . FPNE RERANERTEIELE R,

FRIRERE TARFRARS], HMARIAB IR RAEK R, HEEFA—MRER. MAFA ENC BHEGRAEXR, F
Bl RERFRXRENNL, BARPFRIR—LMEBHRERIER.

TR EIRRIRET ENC BN E: £ SH5ES .
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1. £%

X 2K B SR 2 M B IR N i T R R R AR S IR

C | SPR22 tRAE ML RE 5 SR AT &y 150K-30MHz, 5 A%k, B RAMMRIE. BEREAHRAES EN55022, F[ERYE R in/E
ZEIR M EFRRETR A GBI254. EERE XRHFRAMIREN GIBISIA, ZIRERGREHE, FRAERKTHE KA
CE102, HYREL 10K-10MHz.

A P AT 3% R an ]+ \ $ i -

FER TR

E+/\

L1: EMI 83, AS&TFUHE, &H#ATESMRMBETARNER.
F: JEiERE. XRAWT. BARESNESR.

Cx1-2: X R, MHERTFIH.

Cy1-2: Y BBE. M.

L2: FigEe. MEEET®.

UEL CTHREERGREE, FRIFEM, ATERNHIESE®L.

2. @5t

FraRASSENSEBXHFENSLE, BT EEHREHETL.

CISPR22. EN55022 H ¥ E 4= ST HISHEL /9 30M-1000MHz 3 [E A [E SR R4 GB9254 E R . GJBI51A EEFRITIES B R
9%, HPERNE LRESIZ 406Hz,

BAFRAXBERERE—NMEENFPEEEERFIBERE, NERTENFEREE. EXSTESSHEEER SBE&S
maligiast. SFRBFEMENMHLE. BHEZESREHREMNER, Rt TEMRERIERN L& iETRELEITE
WA B R B

APNEBRSELEHBAMEINEHNER, BiIHA P RBERFELERE, ATRRERR—INE&EREEKID
= RIFIEMEN A, BHHmEHITAE, nLCEEMSE. LE+TA

Lo

B4+ rxwmem _ Q E _

[

SE+t/\MARREFXEZL, ARERMMERARRE, AR ES5EES MANTHRERITRREIRN
WHA, oy EAMSIMEREE, HRERMIINE (FRE) ERIFEM.

3. XTI E

%E. BERRGHEIEBEEERLFEIREITEAIEESN.

XERBEBMBEREEASE: B, B, FRE. B,

KTt E R E K FR4E GB17626. 1-12 2FE RIS IEC61000-4 #rAE, LEMER—NRIINE, NEKE, AR
A LUARYE B 2 BI{E A 5 oK TIE R

HATA B RIER S PGB 1EC61000-4 (idt GB17626) HItLM, BiInitEEKHA P EIT SER AEEX—EH 5.
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HAR—MEA-RERKREMMIZ LERMT —E4EE, BMERPRIMEMERDL R LUBE XFR St En 8
B, BEGRAR, MAREEEFERFAMEER, WIRE. Bk, RSREIR.
BiE PR AWEZ+HETE:

T

s
RY Q iy = M
E=+

==

RY

Ry: E&#EE

TVS: BR7SHNE —RE

NE: S{RHEE

RIEEPERNARERE, XBESHE. SEMBI TS, TVS SIEREIER R, £pSE (107) , EEABREFRK,
MGERERR. ESEAMSFREMNERETMUMEBREA. BEREREBREM 1 SHK (10 ™) . ATILSHERRE
HERSERAEEMERE. SAKEE L, EWNERSERMSEMES TVS ZEM—RERH, FAEBEE—®itE, 5
HREMRAERERENEHEME. SEMBEHE. SEMBEER—MGEATY, —BESBRB/LHANERE, SN5F
WHMERAER. ZREMEGBERTS EMC I ANR B EILA.

FRIEESES. THHMERERTEARNITE:

Vz = Vin (1+20%) 1.4
f5i: Vin=220Vac HIAEE , Vz = 370V. FEZHiBER AR X ATERIS K —LE,

+=. XTI RAEHFE BT
S0F PR A R R B A S B B RN, AN TR R BA B B, A R RERIR
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Appendix

Model Selection and Installation of Compact Power Supply

Compact power supply is designed to facilitate installation by users. It can be installed directly, with no
printed circuit board required. Outlet terminal method is adopted for this model. Multiple series can meet users'
different needs.By selecting compact power supply, users can avoid many troubles in power supply system
design, lower design cost and save space of application. The following assembly methods are recommended for

reference use by users.

1. Natural cooling installation method

When user designs a system, natural cooling may be adopted. A certain space is needed to let air have a
natural convection along the direction. If power supply has higher power, you may need to add another heat sink

or adopt forced air cooling. For heat diffusion design, please refer to Page 130.

X Power Supply Module (DZ

Enclosure of User's Equipment—— Coated With Silicon Grease Twisted Wire

Energy Storage Capacitor C
Vin socket —>|: i g P

- / / User's Main Board
N | S/
Coated With Silicon Grease / )

- | a |

£
I IR /L A

M3 Screw Sockef
Fig.1
The following models are suitable for this solution: CAZ, CBZ, CEZ, COZ, CDA and CEA.

2. Method of assembly directly using the system's enclosure for heat diffusion

If the space inside user system is fairly small, enclosure may be directly used to diffuse heat, as shown in
Fig.2. Because the module directly uses the enclosure of the system to diffuse heat, gapless assembly must be

ensured.

Enclosure of User's Equipment

Coated With Silicon Grease ™

ase

Py

Power Supply Module (D&—= c@

Twisted Wire—s=—
Energy Storage Capacitor C

User's Main Board S i
O = rew
|_| ——Socke

I i ——Vin sockef

Fig.2
The following models are suitable for this solution: CCZ, CDZ, CPZ and CCA.
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Appendix

Applications of Power Supply
|. General applications

When there are no special requirements, all the power supply product series of our company can be directly
used, without attaching any other devices. The wiring method is as shown in Fig.1:

— | @ +Vin +Vo @

RL
—— =@ -Vin Vo e

Fig.1
But, to prevent wiring errors and lower wire noise, the wiring method as shown in Fig.2 is recommended:

. —® +Vin +Vo o
% ® RL
® Vin Vo e—

E

Fig.2
Note: Capacitor C should be close to the load.

Il. Parallel connection applications

If the power of individual modules cannot meet the system demand, or the system requires N+1 backup,
several modules will be required to work in parallel connection. Such a parallel connection application requires
current sharing between individual modules. For those modules with current—sharing terminal, the user only needs
to connect the terminal with the current sharing bus. When such a terminal does not exist,there are three ways of

parallel connection.

1. Application of redundant hot backup

Hot backup application can greatly improve the reliability of power supply systems and facilitate the
replacement of power supply modules. It can achieve nonstop maintenance. Modules are connected with the
bus and those defective modules can be promptly replaced (defective modules will exit automatically). The
power supply system in this way will have very high reliability. This parallel connection method has no limit on the
number of modules. But, the diodes connected in series will consume some energy. Normally, Schottky diode is
recommended. The wiring diagram is as shown in Fig.3.

= J__, ® +Vin +Vo @+—F—
ZF Vo @
T ® -Vin E
— ® +Vin +Vo @—
T e
T ® -Vin E

Fig.3
2. Method of using current sharing resistor

To improve the capacity of the power supply system, the power supply modules are connected in parallel for
joint use. The wiring diagram is as shown in Fig.4. Normally, the value range of current sharing resistor R is from
several tens of milliohm to dozens of milliohm.
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= Z% J_—. ® +Vin +Vo e—+—[—3—

T ® -Vin Vo &

== Z% J_—. ® +Vin +Vo g1+

T ® -Vin

Vo e

Fig.4
3. Application of direct parallel connection

This parallel connection method directly connects and uses 2 (or several) power supply modules in parallel
and uses the adjustment pin to achieve current sharing, as shown in Fig.5. There are two adjustment methods:
(1) Adjust the output voltage error to within 50mV. The current sharing can be basically achieved between the
power supply modules.
(2) When the power supply module is operating, use potentiometer to regulate output voltage to make the
parallel-connected modules have the same input current, thus basically achieving current sharing between

individual modules.

e ® +Vin +Vo ¢
-Vo
Vin E
= ® +Vin +Vo
Vo e
® ~Vin E
Fig.5

lll. Series connection applications
The power supply products of our company can be directly used in series, which increases output voltage
and power severalfold, as shown in Fig.6. Capacitor C is decoupling capacitor and should be installed close to

the load end.
= +Vin +Vo "
Vin Vo e
s
— +Vin +Vo g
Vin Vo
Fig.6

IV. Application of auxiliary terminals

Depending on the needs of power supply system project applications, Chengli has designed auxiliary
terminals to its power supply product series. These mainly include the remote control (REM), the remote sense
(SENSE), the adjustment (TRIM), the auxiliary capacitor (AUX) and the grounding (Gr.). The functions and

applications are as follows:

1. Application of remote control

REM can control whether the modular power supply works. When REM is connected to—VIN(reference
ground), the module is shut down, the short circuit current between REM and —VIN is 2-3mA; when REM is hanged
up or connected with +VIN (input power supply voltage is no higher than 72V), the module works normally. If the
REM control needs to be separated from the input, optical coupler may be used to transfer control signal, as
shown in Fig.7.
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+V0 ®
® +\/in +Vo ¢ +S D -
A ® REM
A4 “ ®
a K ® Vin Vo e = O
Vo @
Fig.7 Fig.8

2. Application of SENSE

If the output current is rather big, the load is rather far away from the output of the power supply and there
is a big voltage drop on the line, SENSE can be used to ensure that the load voltage is the rated output voltage
and the load effect is the rated value. The wiring diagram is as shown in Fig.8. Attention: The voltage drop of the

wire should be less than 10% of the output voltage.

3. Application of TRIM

The power supply products of our company have TRIM terminal. With resistor or potentiometer, it is
possible to adjust the output voltage within a certain range. Connect the center of potentiometer with TRIM and
another two ends with +S and —S, respectively. When there is no +S or =S pin, connect the two ends with the
positive pole and the negative pole of the corresponding main circuit output respectively, as shown in Fig.9. Then,
it is possible to use TRIM to adjust output voltage. For the selection of potentiometer's resistance value, please
refer to Table 1.

+Vo @

TRIM @ [] s

Vo @
Fig.9
VO 5V 12V 15V 24V 48V
Resistance 10K 20K 33K 47K 100K
Table 1

4. Application of Gr

All AC-DC module power supplies have Gr. Grounding terminal (equivalent to grounding symbol). Inside,
the terminal is connected to the enclosure of the module. Users only need to connect this terminal to the safety

ground of the system.

V. Input protection

Based on the actual working environment of the power supply module and users' reliability requirement,
input protection circuit may be selected to improve the reliability of the power supply system. The input protection
circuit consists of fuse, reverse polarity protection diode, input capacitor and transient voltage suppressor.
Commoly used input protection circuit is shown in Fig.10:
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+24V or 48V DC Bus

Fuse )
Input Capacitor]
oo} @ +Vin Vo
©
oy
S< S
® & » R =
P T
transient voltag o0 TFCyz
suppressor
® -Vin Vo e—]
' |———————1® casE
Cy1
Fig.10

1. Fuse

The fuse at the input end of the module provides safety protection. Normally, the fuse specification may
be chosen as 1.5-2 times the rated input current. If the module works within a considerably wide voltage range,
the fuse should be selected as 2 times the maximum input current. Whether to select a fast acting fuse will
depend on specific applications. Generally speaking, an ordinary fuse can provide sufficient protection.But, in
hot backup applications, we recommend the use of fast fuse to prevent defective modules from resulting in short

circuit to the input bus.

2. Input capacitor

At the input end of the module, one electrolytic capacitor should be added. This capacitor plays 2 roles:

O Absorb the voltage peak at the input end of the module

) When transient voltage drop occurs on the input bus, it provides the module with a maintenance voltage
for a certain period of time.

3. Reverse polarity protection

To prevent wrong input polarity connections at the module, one diode is installed at the input end. This
diode can be serially connected with the input loop ( the connection method as shown in Fig.10). For low voltage
input power supply, it can be parallel connected with the input loop (as the connection method in Fig.2). If
transient voltage suppressor is used as transient over voltage protection, the serial connected diode can be saved.

It can play the same role of reverse polarity protection.

VI. Selection of input polarity

The input and output of all the power supply products of our company are isolated each other. Users
should pay attention that the input +VIN needs to be connected with the high potential, while the —VIN needs to be
connected with the low potential. There should be no wrong polarity connection at the input. Otherwise, the power
supply module may be damaged. If the user adopts positive pole input, please follow the normal application

connection. If the user adopts negative pole input, please make sure to connect OV with +VIN, as shown in Fig.11

2 —e +Vin +Vo ¢!

RL
A48V | ¢ -Vin Vo e

Fig.11
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VII. Loading requirements
Some double and triple outlets power supply modules, such as CD, CRF, CJ, CA and CE series adopt
single oscillate PW control circuit. It is required that the load current of the main circuit of the power supply is no

less than 30%, to ensur the output capacity of the auxiliary circuits of the power supply. The company has thus
given the cross adjustment ratio parameters for the products of the above series. In other words, when the load
of the main circuit changes between 30% and 100% the load adjustment ratio of the auxiliary circuit will be 3%.
If users need high accuracy double and multiple outputs powe supplies, they may select the CG and CK product
series of the company or adopt several single way output power supply modules to form a multiple—way output
system.

VIII. Application of high voltage input power supply
For power supply module with high voltage 600V input, users are expected to adopt the following measures:

1. The connection method for filtering capacitor is shown in Fig.12:

R=20-30 Q /25W

@ +Vin +Vo ¢!
(=1
S ® -
2 = R5-RS L ® -Vin Vo e—
g P 4 X 150K/ 1W T y "
S c1 150 n F/450V
©
+
-
Q
=}
=

R5-R8

 —
A 150K /LW CETBO n F/450V
1
T
Fuse
F=4A

Fig.12

Note: 1. As shown in the figure, the C1 and C2(150uF/450V) electrolytic capacitors externally connected with
the input mu be high quality, long lifespan electrolytic capacitor to avoid damage to the power supply module as a
result of C1 or C2 destruction.

2. Application of high voltage input VD terminal

VD terminal is set up for the CKK high voltage input power supply series. Users can use the VD terminal
to connect into a input surge current control circuit. It can prevent surge current (as shown in Fig.13), improve
system reliability and minimiz wastage.

_ T

0
Vin=300VDC —( e Vo
< K ® +Vin +Vo @

| i
1
= ® -Vin Vo e

R2

Wherein R1=20 Q /5W, R2=R3=150K/1W
R3 T=IRF840

Fig.13
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IX. Output noise ripple test
Output ripple and noise refer to the AC component superimposed on the output DC. Of this, the ripple is

the harmonic wave component superimposed on the switch frequency of the output DC, while the noise voltage is
the non—periodic component unrelated to the switch frequency. Ripple and noise test should be undertaken within
the stipulated bandwidth. Normally, 20MHZ bandwidth is used. 20MHZ bandwidth restriction may be selected for
oscillographs over 20MHZ. Noise and ripple test is nor—mally expressed using mVp—p. Docking measurement
should be used here (see Fig. 14), first remove grounding clip and test hook, then connect probe tip directly to
the output pin of power supply module. This method can prevent from interfering of ambient radiations, and from
overlaying common mode signals with differential signals which is truly to be measured.The connection diagram is

as shown in Fig.14.

Fig.14

The alternative measurement is Twist—Pair method, which is for measurement of compact module power
supply, as shown in Fig.15. Put the power supply at a place which is 256mm above grounding plane made by

aluminum or copper. The common output and AC input of power supply are connected directly to the grounding
plane, and the length of connection is less than 50mm (diameter of wire should be greater than TImm2 . 16AWG
copper wire is used to make a 300mm twist pair, one end of wire is connected to power supply output, the other
end is parallel connected with a 47uF Tantalum electrolytic capacitor before oscilloscope. The lead of capacitor
should be short as possible, and make sure there is no reverse polarity. The "grounding wire" of oscilloscope
probe should be connected with grounding ring as possible.

Connect With Oscillograph

+Vout @—

Module Power Supply

-Vout @ Twisted Wire ~ 47u
g
g g
= S|
LA LN
o~

Fig.15

Output ripple and noise refer to the AC component superimposed on the output DC. Of this, the ripple is the
harmonic wave component superimposed on the switch frequency of the output DC, while the noise voltage is
the non—periodic component unrelated to the switch frequency. Ripple and noise test should be undertaken within
the stipulated bandwidth. Normally, 20MHZ bandwidth is used. 20MHZ bandwidth restriction may be selected
for oscilloscopes over 20MHZ. Noise and ripple test is nor—-mally expressed using mVp—-p. When measurement
is made, analogue oscillograph should be adopted to select a suitable range. The scanning speed should be no
lower than 0.5s. Peak—peak value noise voltage is measured.
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Module power supply
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|27 |
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Fig.16

X. About heat diffusion design:
When module power supply works, there is a certain power loss. In other words, there is a matter of
conversion efficiency. onversion efficiency is related to input voltage, input voltage range, operating temperature,

output voltage and output power.onversion efficiency directly affects the design of heat diffusion systems.

1. Calculation of conversion efficiency and module loss

The conversion efficiency of the products of our company can be found in the technical manual. For
specially customized roducts, users may make calls and get technical support and advice from the Sales
Department. Users may also conduct xperiment to calculate conversion efficiency. The calculation is as follows:
n=Pout/Pin

n————= conversion efficiency
Pout————- output power
Pin————— input power

When the module efficiency is known, it is possible to calculate the own loss of the power supply module.
Namely, Pd=Pin—Pout=Pout/ —Pout

Pd ———- own loss

2.Calculation of temperature rise

In the manual of our company, the thermal resistor ca of each power supply module model is given. lts
unit is ‘C /W. When he thermal resistor 6 ca and the own loss Pd are known, it is possible to accurately calculate the
temperature rise AT of the ower supply module.

Calculation method: AT =Pd « 0 ca

Example: It is known that the XX module model of our company has the following parameters:
Vin input voltage =48VDC
Vo output voltage =12VDC
lo output current =4A
Po power =48W
n conversion efficiency=89% (find in the manual)
Firstly, calculate the own loss Pd

Pd=Pout/ n —Pout=48/0.89-48 ~ 6W
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Look up in our company's product manual, and assume that the 6 ca of the model is 5 'C /W,
Putitinto: AT=Pd * 0 ca=6W « 5C /W=30C
Then, we can get that when the module works normally, its temperature rise A Tis=307C .
The temperature rise AT is a very important parameter. When we know the temperature rise AT and the

environmental temperature Ta, we can conveniently calculate the working case temperature

T c.
The formula is: Tc=Ta+AT
G case temperature
Ta ——— environmental temperature

AT——— temperature rise

If the environmental temperature Ta is =20 , then the case temperature will be:

Te=20"C +30°C =50C

Then, find in the permissible maximum casing temperature Tcmax of the module as stipulated in the product
manual of our company. For modules with conventional techniques, the Tcmax is 85°C . For aluminum base
modules, the Tcmax is 100°C . Our calculated casing temperature Tc is =50°C , which is far lower than the maximum
permissible value. Tc<<Tc max is satisfied. The module can be used normally. Here, users must pay attention to
an important problem: According to the reliability calculation method, the lower the temperature is while at work,
the higher the reliability will be. There are data showing that when the temperature of the power supply module
rises by 10°C , its MTBF will drop by 20%. According to this principle, customers should lower the temperature of
their working modules as much as possible.

The maximum case temperature Tcmax found in the manual is an extreme value. The manufacturer ensures
that its product can work normally under the maximum temperature Tc max, but with falling MTBF. Users must
bear this in mind! There are many ways to lower temperature. Different methods will directly affect the magnitude
of the thermal resistance 0 ca.

Installation is divided into general installation and installation with extra heat sink. In the latter, different
physical areas should be taken into account.

Heat sink dimension affects 0 ca magnitude. For related heat sink parameters, users may refer to the heat
sink manufacturer's data. Our power supply products are normally equipped with heat sink. Some products are
equipped with heat sinks of different specifications for users to choose from. All the heat sinks provided by our
company are with specified thermal resistance 0 ca. The air low speed is M/S. The English unit of linear feet per
minute (LFM) may also be used.

The approximate conversion relationship is:
200LFM=1M/S.

All the heat sinks provided by our company are accompanied by data. Users can put the heat sink's 0 ca
thermal resistance into the formula and calculate the Tc when the module is at work.

If forced air cooling is adopted, the user may put the ca value under different wind speeds M/S into the
formula and get the temperature rise AT under that wind speed. When forced air cooling is adopted, increasing
air speed will bring about notable effects, greatly reduce the physical dimension of the heat sink or even do not
use heat sink at all. But, the increased size and notable wind noise caused by the fan and the MTBF of the fan
itself will directly affect the MTBF of the whole power supply system. Users need to make balanced considerations.

When installing heat sink, users should pay attention to the direction of air convection.
See Fig.17:
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Fig.1 Fig.2 Fig.3 Fig.4
Fig.17
Whatever heat diffusion method is adopted, attention must be paid to air flow direction. When no heat

sink is added, the module should be installed in a standing manner (see Fig.1). When heat sink is added, the
convective air should be parallel to the heat sink's fear veins. The first 2 situations help air convection, while the
last 2 situations are not favorable for convection. The 4th situation has the poorest heat diffusion effect, while the
3rd situation is slightly better. If forced air cooling is adopted, attention only needs to be paid to make the fan's air
flow parallel to the direction of the heat sink's heat diffusion gear veins.

The gear veins of rectangular heat sink should be parallel to its short edges. This will produce better effect
than when the veins are parallel to the long edges.

When the power supply module is added with heat sink, there will be a certain space between the module
and the heat sink due to rough and uneven surface. In this space, there is certain still air. But, still air has a very
great thermal resistance. A heat—conducting silicon grease layer should be coated between the power supply
module and the heat sink to reduce the thermal resistance between them.

The thermal resistors of several different materials are listed below.

Material Thermal Resistance 'C /W
Still air 1200

Silicon grease 204

Embedded silicon rubber 81

Steel 0.84

Aluminum 0.19

Copper 0.1

It can be seen that "still air" has a very great influence on heat diffusion. In addition to the surface roughness
between the heat diffusion sheet and the module mentioned above, attention should also be paid to avoid
installing the power supply module into a narrow space. At such a time, there is still air in the surrounding space,
thus showing a very great thermal resistance. Attention must be paid to this point when the module is used.
Otherwise, module overheating protection will be caused.

Xl. EMC

The equipment or system can work normally in its electromagnetic environment, and does not cause any
electromagnetic disturbance unbearable to any objects in the said environment. In other words, the power supply
which we use can work normally in an environment of electromagnetic interference and does not affect the normal
working of other equipment or systems.
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Because the power supply module is a very strong source of interference and the high power switch transistor
of the internal circuit of the power supply has a conduction and cutoff switch frequency as high as hundreds

of KHZ and contain very rich harmonic wave components, certain measures must be adopted to suppress
its electromagnetic interference. Some of our company's products are made in accordance with the EMC
requirements and have also passed the relevant EMC tests. If users have EMC requirements, they should give
priority to such products.

Due to dimensional restrictions, the input stage of the power supply module only has fairly simple filtering
circuits to meet customers' general use. If users have EMC requirements and need to pass the relevant EMC tests,
they then need to adopt some reinforced EMC measures.

The EMC of switching Power Supply modules includes 2 aspects: conduction and radiation.

1. Conduction

For the switching Power Supply, it is the electromagnetic conduction disturbance from the input end of the
power supply.

The spectrum of conduction disturbances as stipulated in the CISPR22 Standard is 150K-30MHz, divided
into A and B class limiting values. The EU standard is EN55022. China's national standard is equivalent to and
adopts the international standard, known as GB9254. GJB151A is the EMC standard among the national military
standards. The standard has many classifications. The one involving sub—items at the power supply end is
normally CE102. Its frequency band is 10K-10MHz.

Users may adopt the measures as shown in Fig.18:

Fig.18
L1: EMI magnetic ring. Winding conducting wire round the ring several loops, this magnetic ring can convert
high frequency components into the form of heat.
F: Filter. Adopt 2—segment, high insertion loss products.
Cx1-2: X capacitor. Control differential mode interference.
Cy1-2: Y capacitor. Control common mode interference.
L2: Common mode inductance. Control common mode interference.

Once well-arranged and properly grounded, the L and C devices above can effectively control conduction

disturbances.

2. Radiation

Electromagnetic disturbance radiated into the air by the switching Power Supply itself or through conducting
wires connected with it.

The radiation frequency band stipulated in CISPR22 and EN55022 is 30M—-1000MHz. This is equivalently
adopted in China's national standard GB925. The national military standard GJB151A has many radiation
classifications. The maximum upper limit for some items is 40GHz.

Because the switching Power Supply is a radiation disturbance source with very rich harmonic waves, sound
shielding measures must be adopted. But, conduction and radiation will interact and conduction will produce
radiation. The output line and control line connected with the switching Power Supply will play the role of radiation

antenna.
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Therefore, sound shielding measures plus the connecting wires of all the terminals can perform filtering and

effectively control radiation disturbances.

To pass the radiation requirements of the various EMC standards, users are recommended to adopt
shielding and filtering measures. Because the power supply module is a metal hexahedron, proper grounding of
its Enclosure can well serve the purpose. But, the output end needs to be treated, plus the LC filtering network, as

shown in Fig.19.

S Vout

Switching Power — L
Supply Module B

Fig.19

It has common aspects with the circuit at the input end in Fig.17. But, they act on different spectrum. To
reduce the radiation caused by conduction, the device adopted should be close to the output port of the module
power supply as much as possible. Cy capacitor's pins should be as short as possible. The Enclosure (shielding

layer) of the module power supply needs to be properly grounded.

3. On noise immunity

Devices, equipment or systems need to have the ability not to lower their operating paucity in the face of
electromagnetic disturbances.
Here, electromagnetic disturbances are divided into 4 parts: electric, magnetic, static and electromagnetic
The national standard on noise immunity is GB17626.1-12. It adopts the equivalent IEC61000-4 Standard.
The noise immunity standard is a standard series and contains many contents. Users can choose based on their
use needs.
Some of our company's products have passed IEC61000-4 (idt GB17626) tests. Users with noise immunity
requirements may choose such products when placing their orders.
Our company has adopted some circuit structural and technical measures for its general conventional
products. Even without any additional measures, users can still pass most noise immunity item tests. But, due to
size constraint, users need to adopt reinforced measures for certain items, such as surge, electric impulse clusters

and conduction disturbance. It is recommended that customers adopt the measures as shown in Fig.20:

transient voltage suppressor

\Zy — — Power Supply
voltage dependent —_— Module
resistor

voltage dependent
resistor

gas discharge tube
Fig.20
Based on the different voltages, voltage dependent resistors, gas discharge tubes and TVSes used by the
customer, TVS action is very fast, reaching the pS level (107'?). But, its discharge current capacity is small. It
should be put at the back stage. The through flow of voltage dependent resistor and gas discharge tube can be
made very big. But, the speed is very low, only at the uS level (10 ). To let the surge voltage of high energy
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act on voltage dependent resistor and gas discharge tube as much as possible, it is suggested that inductors be
put between the voltage dependent resistor and the gas discharge tube and TVS to use inductance to block for
some time. The surge voltage of high energy should be discharged from the voltage depen—dent resistor and gas
discharge tube as much as possible. Gas discharge tube is a kind of negative resistor device. Once connected, it
only has a voltage drop of scores of V. It therefore should be used along with the voltage dependent resistor. The
retardant inductance between Level 2 can also be used as the inductance at the EMC input stage.
The action voltage of all voltage dependent devices and components is calculated using the following formula:
Vz = Vin (1+20%)1.4
Example: Vin=220Vac input loop, Vz = 370V. Higher values may be taken for regions where AC voltage

fluctuations are rather strong.

XIl. On inductive load and pickup current

If the user adopts the power supply module to drive inductive load such as electric motor and electromagnetic
valve, attention should be paid to the induced electromotive force generated by the inductive load. Inductive load

can produce induced electro—motive force and causes misoperations with the power supply module. One diode
can be added at the output stage to separate induced electromotive force, as shown in Fig.21:

Switching Power Supply Module

Fig.21

If the power supply module is used to drive electric motor, users should pay attention to the motor's pickup
current in addition to the induced electromotive force. Generally speaking, electric motor's pickup current is 6-8
times the rated normal working current. The power supply modules of our company have reliable and sensitive
protection circuit and may not start due to over current protection. Power supply capacity should be properly
increased and specifications be made at the time of placing orders.

XIII. On reliability
The reliability indicator is expressed as MTBF. Our products have an MTBF of 20x104h. Aluminum base
products have an MTBF of 100x104h.

There are 2 methods to calculate MTBF. One is to calculate using large amounts of statistical data over long
periods of time. The second is to follow the method as stipulated in MIL-HDBK-217F2 and the national military
standard GJB299, namely MTBF=1/X . The calculation method is very tedious. The most critical step is to find the
value of A . The A value is related to the following items:

1. Environmental temperature

2. Operating environment

3. Number of devices

4. Grade of devices
5. Redundancy of derating
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Appendix

Among them, ltems 1 and 2 are related to the use by customers, while Items 3-5 are controlled by the
manufacturer. When calculating the MTBF of our company's products, the environmental temperature is taken

as 25°C , while the use environment is "General ground environment". If the customer uses the product in a too
high environmental temperature and a too harsh working environment, the A value will be directly affected, thus
lowering the value of MTBF. To ensure to meet the MBTF requirements, our company has followed GJB / Z35
in its product design and adopted the redundancy and derating methods. High—class devices are procured. In
accordance with GJB128A and GJB548A, aging and screening are made. Circuit structure is made as concise
as possible. Under the precondition of ensuring functions, the number of devices and components is reduced as
much as possible to improve MTBF.

To sum up, MTBF will vary as customers adopt different use methods and different environmental
temperatures. Currently, our company adopts the method as stipulated in MIL-HDBK-217F2 and GJB299. This is
also the general-purpose calculation method adopted by manufacturers both at home and abroad.
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