

















































































































































































































































































































































































































WA RIS, TR OISR I8 3 45 7 2 S 4 5% TF 26 7 BEAD 2 549 FF e e

B T BB PR R R R 1 R IR B 6~20%, BRI 7= A A th o R 9 By JE AR
MEFERBER, MF 5V REAEE, BN S RRE 100mV 5 8 e L (2 % R
2%. BT MBR2535CTL R B/, SRS ORBRRTTIR, B 2 i B A o
KEEMERAESH R, #HH R MBR2535CTL e B AT LUE V, B M 0. 42V R 2
0.33V, AHEX A VHIL 3W HTh K, Bl 83 B HOE R — 1 8B L 7T S 18
BE URER) REHUNEE, XE—EEHDYEEE RO T,

KT ABREELUENTL, V. EARB NS ERASAH2 7% 10mV 2

e WG E-EEY SomV, KNGS IS {E % 150mV, SR S

ISE A Y AR, PERERNOFERBER S TR R TR, o R
R Q3 QIMEN, FHBMBETHARE, TALIES ST Y 36A B 394 > .

W BB LR MR R R B R R S LR T RAFAI I 0, X &
BRuWHBERFESR RE, E8-17 M THH UMM 15A B 20A B FA
HIEEWRRL. Vo o 40mV B TFULIKBTM A ESR (8% SMO, M4 AT 400us 2 79,

PRIFEHE R B R L RS RI A ERSEANEE. ME 8- 18
Pia, BEEXWAREAHOAREET, RENEALE soms, FTENHRAE THLT

BEIXR.

thodup X %ﬂ == %C(Viﬁﬁﬁai — Viopom )
AR R FIE RSN (B 35mm, B 30mm) WE T —3f 200V, 8204F
HIHERE R IF MW AR B B BBA (Nichicon B4 # LLK20DS2IMHSC), T 250V &Y s 2 ]

gjﬂ:hnﬁﬁ Smm,

DC & £k

W E
- B RSX

s I \

0

B 8-17 MWBHEREL SA Bt Vo ATBEC He-18 XRAEPHEMMHLEE (1V/
k. (50mV/DIV) DIV) MMERSLEE (50V/DIV)
8.5 ZINFEHEEEIE

B2 5 B e A B o A B PP A TR 2 7 ) R B
LB, TS5 T 750 FE Y o AR, 41 8- 19 Fom 6 o S
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Ui

R T I L A R L

N AR 3~5 X E T REF LR EERUR=HES REOATET
M. oAb, RRANETERERFBIRS A,

LRI E S R IR R N S, BB E R TR H S ER R
BRI, RAXHTES, AXHAEFBARANLZENE, mE s - 20,

! -
Wi E: ﬁ }—l—"" HER -
CLARGE o E —1
15 Ml 4 O 1 . Lmu l|
3k 4 )
% & ’[ B Jt|

1

+—

el |
{i il Y
LN
L]

Hg-19 EHWARESNEE BH8-20 DWEAHBESHEA

LK — HABEFERENREAZ A M EHRE, HEMSEBRTH
ERLNREBERRFRAHFADEEE. BT 30V Q%A 5T LS 5 B8 EE)
370V (R AR WS TR ER) . M 6 - 21 B EThRE S tl, RR AN
I8 R S PR I E R B R 3 . BRI 50/60H: BARHEERRBALE, BF
EWEMT 16F., XRATIERERBERE (PFC) %57 — M HEURXH% A LERE,
¥ ELS B B A e £ SRR,

®8-5 EEMCHEL TN

il A N X R % 4

Wik R 55 -
Ve P. PF |THD 2 3 5 7 | Voip—ps v, Io P, n (%)
a0 187.5 —.998 2.0 0.10 0.98 0.90 O.78| 80  200.7 0.436 174.7 93.2

129 184.6 —0.997| 1.8 ¢.09 1.3 1.3 0.93 8.0 400.7 0. 436 174.7 94. 6
138 183.6 —0.9967 2.3 0.05 1.6 L5 LD 8.0 400.7 0.436 174.7 95.2
180 181. 0 —G. 2951 4.3 .16 2.5 2.0 1.2 8.0 400.6 0. 436 1. T 96. 5
240 179.3 —{.993) 6.0 0. 08 3.7 2.7 1.4 8.0 400.6  0.436 - 174.7 97. 4

268 178.6 —0.992| 6.7 016 2.8 3.7 1.7 8.0 400.6  0.436  174.7 97. 8

EIREARBERTEFEEBE—ESFRER. HEAT 50/60H: Bl L=
BRI H, RERERSESEEREN . IREERBRSLETERRS, NBER
ML AREEEY., NRFRLAER_BELRKERMN. EFEERE Pal
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B 8-21 175W il A4 A T 2 I 308 il 2%

200W) T, ATFHRYEAXRGEZNREAFVLRAMIZRE, FrUXHAHHERS LR
HEEL.

W\ R R AR BT ERA . MC34261 PH T HMEERERA LR ZIBRE
ANBEEE —B . ARA WAL F TN S B A& 7E MC34261 J1, W\ 4B A
BE& .

B 8-21 R— 175W KBRS AT REREHMS, ENIEEEBREITHEA 85~
265V, "

8.6 FRRIFFHIWIE

R AThB A XEE R ZA, (TAARS -6 WESEBFHITERG®E. BX
REELE T KA SR ENBREAN, SERGHESENTUE ., XRERER
A RBEBER T BN EATRE CHRERER BN KRS EEE. FPRERZR
Rl TREERRITEM. Re-6 iMHEENELSURBENE/ME. REETFR
EXFHSENUEEIRFATEHRTMEL —CHE.

®e-¢ PHEEXBRFETRMEI

FHBThERX MOSFET Zh¥ 3% -3 R
B
Veeo I Vs in Vi Ig
*l‘% vin L:m 1l;l'rm qur vm Iqu,u
2. 0Pt 2. 0P
tH EE. Vw: m vuut vm(mm er L:-.u
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2%

BB NhEF % MOSFET i & 3 3% BRITHE
® RS
Vepo Ic Vioss Ip Vi Iy
DR .
M | Vi Vour £ 0 Vi — Vou £ Oou Vio— Vo »
in{mia) mimial .
E H 1. ?Vin{ml} i;' {}PT“‘ 1 SVh{m;] %; GP““ 1ﬂvw|: Iun
i i) mimind
1' 5Pﬂ.ll. ].l- E‘Pm[
r le L] - 1§
BRERTERN 2 0V Voo 2. 0V A 3. 0¥ Low
- 2Pou 1. 2Pou
. OV . . L
RBR | 20V Vaatwin el BNV |
) 21 GP“T ) 2' "}Pﬁﬂt
*‘HF@-H’ vﬂ vin{mj Vu v_im‘nh} 2' nvwl th
| 1. 2P | 1. 2Py
£fek | Ve Vi Ve Voo Z20Ver | L
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FNLE B = 6l

RV A 3, A% 3 MOSFET #%{-RAR 48k . Ho 08 ik &5 7) 77 56 ma J5 52 3 o
Fritiehy—#, HRAERNESFTRELHEL. REERNERENT FET HFAMN
B AGEARDUE LR, EX T/ E S YL ol B TEEAT 100V B RUIMIES, TR
LR — .

REPF=MHF, QELEENIED, BREH K, EREE KRR BLE
Z.

9.1 fEE LI H] 2% MOSFET

FHEP S EMYATRE-VIEMRE. REATEHOFETH., Brikshs, KER
$EF. FEVKUERRCEERURE., P EENERSNEFRFERERFR, X
B SMR R S T ERYUMBSEA TR B,

TMOS i MOSFET #1 CMOS 2845 ¢ B & A WAL T K30 i B 8 1 2 R I ) R
. REMIET BHP RV R BB, TFER 88, 0% T RIS, T EX SR
FIEHEET . DIEBRNSFE R ERMET T HRE.

9.1.1 iR

1. 25 YT

BARIMER S HRIE T EBARE, KEASEEIH—-RIBRREER T8
LHKBEERAR, ENHEREFLATHRREFRECE. SRREENSERER EER
BEZFE—TEY, XREEBEEE—PS2HFRHE. Bo-1 BBl
MR EE. B, A B BARIBEMBIRALTE, X TR ERmmE RS HEm Lh.
E# A BHREREE T HXY T REEMBIRATE fesk 60, TME—TEL K MR A&
AR TR KRN A5 F R AR MR AT # BE 4% 45°5 B ™ E @ BEH M 7, X0y
=P R, ARERHHBES, BALAENHFRMEBARNSE . BEKED
TR B A Y R L UL 1 B A R ML A PO Sk SR AR &

B o-2B— 9 0mLk B EBRYMERFXRETEN, RYLaEBBEEHAE R
. FRUCERFEM BRI, B, WX 1EE, X2 VIHRE A BAETF —FR4E: HIFx
1 UG, PR 2B A R TS ZHEMRE.

WAL FFR 1~4 #TER . MU ESENFEAERERFY . FLZRESER
JBE Lk 24 T S I Br e e AR SR 40 T 0 B9 o R B RS I T R TP SR 4R B 9 - 3 —RFF R & KR
L RFAXFH. MAKRE -3 WFAHE, MEEFruEaRaiit.

AEPHERENAAFIHRBLRRE. mTRAELE di/d) BBIHELRD
WY, FUREHREIEBERE. Bl ZEO™GHARME T RASKE PR FEBRHA.
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Eo-1 MiLTRIEHEN

41, Superior Electric’s SLO - SYN B M093 -

Eo-2 kTHEEENRTERFIER"

W
FCO7 WM ARPRME R 3. 5A/ B RA, BEARHE  orep [ w1 [ owz [ sws | swe
BEL23/GANEH, ARIFHRER 7. 94mH/ 1 OFF | ON | OFF | ON
BANGE, HBEEAN R EREN 24V, i ";‘}F; ;’F‘: g: gg
6. 5Q100W &y 5% 2H i BE 24 - 45 4 v W AT TR T on T orF ToF T on
W, X, BIERNICARNEE LR A 1 OFF | ON | OFF | ON

1.0ms, EEGHBEEENE XHERBHE SR, % 3 it S 5
/S L/R BERCEC, 8N oIk B aY b BE T B STEP | swi | SwW2 | SW3 | sw4
HIHTFRARE. HEHEYUREAKE L | OFF | ON | OFF | ON
2 OFF ON OFF OFF
HRAEE, EIARFEERS, S8 R, P ofF T on | on | o
B () BRiERBAMEARE. B8 4 | OFF | OFF | ON | OFF
VBRI, AMNEATICREVURER, 1T ° ON | OFF | ON | OFF
L LR R RN, o LA
2. &3Ok B LIk Eh -8 OFF | OFF | OFF { ON
B9 -4 R—P et Ol b s el 1_| OFF | ON | OFF | ON

HEE, EFA - HCMOS NiIR BB B 75

B o-3 #HBEFEM®

FIKEN 4 AN #iE TMOS thE FET., WMERE 9 -3 FHeEHFH, JHAEMRESF
Pl THEBERRZN, E&RMEERN. B, FHRGEITSEHMBAEEIERANER T
RMBTE 4 UBRAFESD, ME -4 B MCL4194, T B B0 T RBUE L B F
28 i AR R

Bt i R E AT R T CM14194 LB, RHEB LI AR st 2. ZhliESE
% S0 Fu S1 LA R — et ERIE S, TTHEEGS, MCl4194 IR E[E S 2B H#H S0,
S1HE 1, BipL—1HAE{ESEINE, XREEZEFEA—NCERE, EhshienE
9-4 PHEHE, SREEEXEENESNE. ZRE 11 HLBERLEENE
TMOS IR FET $ 4B EH%F. SEA RIBEH - TRBREER LINEREEREALE
B, RSB T EAREEERTRHE TMOS B-REEREEZ M. TMOS X

M. (DB T F Superior Eleciric SEO-SYN B A A #H A .
(2 M B HLERAE L BT LB B IR B BE B M) . :
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v 1

R F B 15V, CMOS
MC14104 HiRXE 16 BTV S

e, .
1. R H Supetior Electric 28] ¥ M033 - FCO7 1. RREPL Y Superior Electric 2 8] ) M093 - FCo7?
2. 4% D1 -D4, 1N4002 2. 8% D1-D4, 1N1002 SRS
3.R3, 100 10W 3.R3, 10t 10W
4, R1, Rz, 6.50 100W 4. R1, R2, 6. 50 100W
5. IR HRE MC14194 (CMOS) 5. SR HIRY MC14104 (RBIBT 2 )
6. QL - Q4, MTP1ZN1OE 6. Q1 -Q4, MTP12N10E
B 9-4 ALCHISLAMEHFENIES) Ey-5 PlmipiRtEiiErdpEr

FETEEBRE, _RENFEERRSNE, UEFFENLEE- RSG5, RMEHAL
BPREE—T/PEE (0. 01 B 0. 14F) TR BHER dv/dt BTG T EHEFERE. B
fL R1 A0 Rz ¢ytE A RXS B GEH B WK .

3. @ HE RSP OmLIES

9-5 BRI G. ReEEFTIH, TR 5 RN
B8, EREHEABUNAR. RH, 3 HSERRH 5 MRIEHRRE TR A FSRTEE
B MC14194 HRA 8 BN FFR T HEPREFAMBAT T U E2 5 B0 E
. mEE-—8, LFFRAGBREBTUENETFHAEN YR, SR M TR
Figgersr LAk T — MBS K. ZRE D1~D4 B E R3 AR T TMOS ThER FET #
JHEERP. BME R RBHE R2 23 5088 M TR .

4 ERED

B o-6R—4 24V BHLEE. 15V 248 o1 I i H 4ty o Oodil 2 25 8 R VLAY B3

RS B9 -6 RERNTEHREZ — M~ RENER2EGE, RN ER

44 NHE TMOS ShE FET #i 4 4 P 1338 TMOS HE FET, Tl hBgh v —
— 134 —



EEFHTH-RIKsh., (M093 - FC07 ik
HEREBTZY, ERHESBEEY 31.76uH, £
BN 2. 460, BN AN BEEBRR N
2. 0A).

HBES BB E A BT FaaEH
R1. B 9-6 BRI REFIM L HF

5, EFBHAHEHESHAREIBUTHS )
(B R B A ERT CMOS BAdH T z
B 44y, N FET WA S RER¥Y Ly *“‘v‘“':'_“_ﬁtl'."‘";;:*
CMOS ## 4. P iy FET B RESEE T = i
Q9 #1 Q10 &t k. 2

BF R RERE B ARARK FET MR i
B P - R RS, EHARET S0, 51| 4R
LR A P AR S RSB R, BT e
XESH, ELHPHFEA FET 7Rt Lo | Z8
B X4 BT FET Ein SR, ¥ 1,1 | WK

TG RERREAMEE, PIEFET Wi
MR SR sh e 1B R PR £ 10V RIS, 1.2X MC14184 {CMOS)

_ 2.Q1 - Q4. 4XMTP8Pi¢ (TMOS 2% FET)
TMOS SR FET REAHNE-R_BES 3.Q5~Q8, 4%MTPIZNICE (TMOS 3H 3% FET)

. & 9-6 FATEBEAHXE_RERXBES | qs-c1z, 4xMPssoss (NPN MES)
B AR BI B IE 2 B R, X FET B2R  s.2xonsow i

LB B HE A AR R TREEE 6 X068 k0 1/4W

B, BEE-R-BEBERY 300 B 9B XL0KIAVER _
B, A 0. pF RBREG T RERRTLURE T e ST
BRME dv/de U A REEFEFET B Bo-6 Fohlhlsls s
BEFMART S, 4BSENRREEL—

A 9,00, 5. 0W Wy HLAE,

9.1.2 FFREKBH

EE -6 FRANEHERR, S9HA%8 EABRA 2 0A, XH 24V RERR
e 1A BUE A Th AR Y 96W, B RAE ZThEM 25 % EREH, BAR, REXRHEAN
FERRE. B 9-7R—MWEATFXBHGHF,

MO M, FRERYBRNEDH BT BN EALE. SSFEE VL 0.2V,
% Ru) Ru» WEHSRIERMBMAKXARE 0.2V, THRAKIEH, PEGE ELEE, HBREH
A, XEETE Cl AR C2 A BFEES P BT FET, ¥R NEI Al
W, BHEMHCIMCZHANKE 1, 0. XHEALFH P EENETHH N IGEHREND
A EYEA L, AF L EE di/d=V/L f9¥mimgain, %L ¥n3 2. 0A8, &
T 0.1 BEEes [ kg B RN R o ZV,Evﬂhtm%mﬂi_ﬁﬁ—wﬁﬁmma%ﬁﬁﬁ
BRI Ly P 58 FET., EHISE L RRTFE7E L SfiEE L ER.
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4 AR KR, ERHEMASERERE
A 70mV, I, RR—EFR, ZF 0. 1 IR SaE LY
BETHIWENHEEUT. EX—4HL, HRH
METEEELEFAPNEFET S@Ed 1L B
WE R LA LS IR , SEE B TE CL A0 C2 BYFEH
TR SEHERFESLEREL — 18 Ra.
RAMEBUFEHERENBRE LETRE. BES
EHESE. EFEAKRBRE V/LRAE.

Ho-7HWEBEPEL RRER LEHRESBHM
i A\ S — A~ R R . d SRR R AT LA e ey
%, XTHBRBRE,

I-8 RERMBEBIEMF WA F
-4, REdlREREAENFREFXER, ©
9-9 BT HWHEBENATCHR. M-8 HEFEI]

FHoe-7 HESRTELHHA

R P A TMOS S FET, FREELERI N 8. 0A, BHATHEREEHEN 70V, XH:
R LU B R 1R 4L 560W MIh3E, % Ru. R FIBEEREAYHE. Mol LR R
MEEFAEMEN, HTHEABREENSEEESEFEDELREERI, B2EFER

TR I B P K R 4 P T s AT T
. AEBE
1 — 1. 2% MC14104B, CMOS 4 B (i B F 2
0Bk —p LR - T I
) . 2. 1XMC14081B, CMOS Quad AND 1]
'{_‘ L_}’ﬁ 3.1 LM338N, BB HENE
i TMOS T FET

BB

1.Q1 - Q4. 4xXMTPsPL0, P ¥l Bh & FET
2.Q5-Q8, 4XMTPL2NICE, N &i¥™h3 FET
L

1.Q9-9Q12, 4> MPS8093, NPN A{FSRHE

1.4 X 0,140 2. 0W
2.4 GBOL 1/4W
3. 521, 0k} 1/4W
4. 2 10k 1/4W
5. 1% 30k} 1/4W
6. 1>¢30k0: AJM. 1/4W

7.6 100k} 1/4W

ERES 8. 2% 22M0 1/8W
S0, Sl ®R FA_BF
0, O R ¥ 1. IXIN, 2V &x{
0, 1 i By
1, © Fark 2 1.3 0. 1uF 100V
1, 1 HE 2. § X 50mF 50V

B o-8 XFF.Ob kLt ey
i, £2EFRRMED
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9.1.3 SHELTER

EFo-8PBmiE v ERGRA LA MNBEHRREENRE 26.4W, K 78.8% &3
M093 -FCo7 £, R ENH, HEERERIIFESOU LI LHAEREL RHRAEN S-D ZH/E
(@B e-7, HXP[ L& T AR N BT FET B R B BT S8 7 330X MR
HED. ARIEERTEAMINZREME=1 CMOS i mlE, B o-10 &5t BHTH
BN A G EERAP— R BE. RRLEE, 5 NGHENH P EFET &
BB adak th ik, N E FET BS0EY, Uy N HEEHESIEN, CHRSEN. B9
-10 IR 2. OV/BRA R THEN 88. 4%,

S0, 81 R -
R5%
HE
E#
iyl o

L |l [} [
- - - -

- o= | O

B o -8 BTTTiF A,
1 X MC14049UB,

1 X MC140818B,

1 XMC14071B

Elo-10 FRAIFLEBRHESR. 2HFRFREBMED
9. 1.4 H—FHELHTHRM

EVARHRREEHTELRLEN., BRERE MK HAIBEBEI—T/ME
A, BoBB X T ERGERBERINE LR TMAN. TR MBI/ DHE
PR R R & T, LR REA LRSS EHT L. R d/digi
ZF Votor spply/ Lo SR H . ZEBBEERTE R AY MEAR M FRIEBE S S R/DES . mMBEASR
MBS ENAETAFREERNE, BT AR b PRI # Lunow/Rawy FT 5
JE .

Rz, B 9-8 BYFKEL R thAE 9 -5 R 25. 0 L BYRHERR o B B SRR, TE 2. 0A
ZAR W ERAMPAEEER, KR 79.0%. &EH 9 -8 F10 3 4 CMOS S5l B ¥ 0]
LB %Rk 88. 0%, XK AERI-10R, Bo-s & o- 10 AR FEHT TMOS 1
ZFET fICMOS BEB 4, M RHE S AENERKRELERHRENEL, MAEL
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Tt REbARBEER.

9.2 H#HF ¥ 8t B

_ ¥ FEE H#, $h3E MOSFET 2SR RNFGESEE . £ @, MOSFET ¥ E X
ERRETHSGHEE, EINRRAEERENIRMERGRYE. SBBREIX=
Fhoh i i R mM e, M TERNS DSR4, KAk T e,

9.2.1 il “H” FXigitHLR

- REIEHIER BT, 2. 0A BT, 15A #1L/ES,

- BB 12V, BKRM(HE 32V, IRHKE 14V,

« “H” FREEABEREXERBBEN T 2. o0mA,

- BHEHE CPRARERITTRERLED.

- B FFIEREM K 100C, BEFHREN 150C.,

s AR EHHB4E R ACRBERENBERSERTAMNEIRELURER “F
7 BIE, FEBESRTHEMESEHZEBGTHERL 5.

9.2.2 HEIVHE “H® F3k

Z B LI TIP35 §1 TIP36 X PRI R T 2 E 5 E 115 A KR H R SEE N
R, XHBUERRYNEMFESEA 1A WERESIEREFX ISAMNARER. W
FAB AR h fRRITTIHERE  ERE SR 302 H Rfﬁﬁlﬁﬂ-tﬁﬁm%‘ﬁﬁm
MFEBEERNIARFRER A EFRZP,

WRMH'ARXRHTHFRERFATER THESREET UAREHRENEEEP R
ERERE. FUEREF—MRRE. B5 SLEEE—TFLOHTEFAXEPDD L,
ELRA R X HRXE YR BRI — M RERSH S AT FNE
AR AL R AP R B sh 3 B R 6L . AR S 40 TMOS 3B T VAL -
BE WEFENHZETIREFA _RE. —AREBFRERASUFERERFME.

EmEERFHHA, B TURBERAFREBFERANERES . WEFRER. &
ZHRES, EREHEFG T ERRRRRMNKEN . KEEWE FET sCAHWHE 2 ¥ 89
gt

9.2.3 SHEEHE “H” Fx

X B % #% Motorola MJ4030 £t MJ4033 ThE TO - 204 (TO - 3) #£% H #r 58 & 915 PR 85
BRI FE. WEFR, HEEHBEREMURBEATRMERCCHERT . XEHH
FE, FrsdBEk AU E TR E S BRI E LR AL EA RS
EEe. Bat, HEWRERG, EBREROHIER. AR TRIFTRMLN
AL R .

68 B AR R R R W B B o, SRMER “H” FE R R T . HAAHREE b ES
AR ENERBRESEE.
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VCEjsa) = 1OVE 15A 1g = 134 158

MTR Fp

VCEpet) « D4V @204 19 = 154 B = R - ow Pp + RN @
EREPPD - UVaISA - (RN ART)
w 1AV XIGA EFF-H-_'#-_H-A

MTRIp = 132VxIOA

- 1w - 3% (EESRNER)

- AW *‘F"
uT:.:n:E 0}“1:* EE"“ $mn  JON
e SO e
aZh (ug, 'T 20
Tow o
) | ﬁ - 133
" ¥l —EE’:H
: B AP r
2.0 A MOM.
e wi
;@Jﬁln
i _
OFF
~—Fo I A
4 &
Eo-11 FEM “H” FRIESHERE
+ kY
)
1 M $2¢
{ |sesan o Bk vy MPSATO
M ——Kj {y : “‘:‘-L'
wln 1: “l—%——- o :Eul
: M40 M08 20 W 1
in &
03 INISOY
fne "——-K_} {}—1 1)

M M40

B o-12 “H” FrayikkmaLes
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9.2.4 ITh¥E MOSFET M) “H” FF3%

X EEFHM SR MTPSNOSE 203 FET. B FREEME S FHS DR T b oUg 8058
FRERKERSE D, BHEESBERITEPET —HIBE., FAFXBEREMHET Vison
PR REREESEHRLATHEEAT . EXEZLYEHEE, B MOSFET it F2ILF
EREANRBET TR E—NRTRARER 4V HRERE. A TEMERER , X
AR R KLY 2000A PRI, B RER A MOSFET i f1 B R EM L. X
AHFE AR B BB IRE,

i
MTFSONOSE | ' [ MTPSONDSE
- —..l
} HF
oy mrs-;:!i 3k — - ey E.T'"m - ay
) 200 & 200 k |
0% | . '. ' 680 k
- ks T
15M3 MTPSONOSE | MTPSONOSE S15M
e & |
| —i +3av ] ;a:l‘:;:
3 200 & : 200
$1ﬁﬂk .] 1091:5

Fmﬂ

m9-13 IhE TMOS BHE#f “H” F*

9.3 /PIhE LI A ¥

1EE 9-14 (b)y R EER{EHThE MOSFET, 30T 1L 2 A SR B 25 B IR 2 Th 2 /)
— Ay AT N R AN A e . B, Ea A B B AR B R B TR YR Eh
MERMER, FaBEeR/pEVErTfEER R . X8 ABAREE B IR K ¥
¥ £8{E FB i MOSFET S35 & /81 MOSFET.

Mo-14 () B—AEAHFRE, HTHUFEER, ERETHEVAELBE. EF 9
~14 (b) E g, FA N 738 MOSFET #F #NREHEHRISET6H £, — 4+ g1 CMOS KB
41—/ MES MOSFET AR E S de/de HMMIFAHXEFH FET X, 3-REBERE
ey TYESMRE N 240kHz; =M REBEASN THREERFRER A, LI RREZ A
BB IF E EAEE] 6. OV EH R R EREEEEREN .

5 AR S A R MH R LAY R R Eh B (X LAY R R Bh B B IR, XET 20V @ir ey
—HREHFEERE), HEEESHESSHFINED R ENEEL. BIEE— ERSHHR
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10 M

INGATT

jTWnuuz = $
} -— 0,05 & :
° .:,,//1—'1/ A.001 wF = K Vee
4Y 4 0108 & tnarise
1]
pomat us—e|
51 35 91 46 ¥ 2

Elo-14 HAIHFEMOSFET HAFBEXH HbIEs/ hE R, RIERE
mAERENRE, EHNDER LR, FEEBIRALERES
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TR AR Bl (BPMD, hsRp TR ER BN, B8 MOSFET RS ERETSE
EVAFRALEREN, AOBEEDE. SEERLYALSR2NETHE N
MOSFET ¥ 51 BPM ¥ A, T A®E B E MOSFET ESH M —BEt 8 T . BiE R E—
HEEHTR., BN SHEME R, FHEBHK -HREMIREHE (PCR) A~
EHERMPANER. MRS IEAY LR 8 A BB RS 0 MC33035 FEb IR SER AL S s 4 ] . &%y
BB —A— 5 i 2 BPM e HLE SRR, HP R T HRRE S, v P ERE AN
MOSFET Xt & ik . FEHdLiTie T et EM R, KEERE, —BERAKE
RIEmM ., MOSFET F4 MR AIHmLL R ighBEL .,

9.6.2 IRl EE{xeri

o R 7K B O B LI 7 ) B R R LA B+ ] A 2 T4k [ IR A 405 B 450 . BPM
B~ PRAETHEBEREN. TAREERT LTS SAaES L, X8, £
SRAHRE T REERY EREN A TR RATETHAE. WHRRGIESZEH
KEES T AR EREREEMERS . o H RN E T ool Lo 2
B i,

3 F BPM B #3458 3% , TMOS % MOSFET EREBHENF XTI, ThE MOSFET
AR TEB LSS . BT MOSFET 538 B Rpscn B BRE, 1553050 T 58 4
EHAR/D M F AT 500V B985 0334 & PR . T3 MOSFET By F s BT A
Wb — A BB . 3R MOSFET T A ¥ A9 B 18 B R4 SR 30 B F 8030 3 1) 70
PEMBERES, EHEEEN E-FET ARHREREHEEREBRIHN di/d, 3#H3HT
EHF BT X (UIS) BHESHERY BRI S HEE.

H3¥* MOSFET _REEMKIBETH LN FMECSETRELITE. ¥EIRARI
WX ECRERER B, FEAE 0kH: REEHOEASY. EXEATERY. 5
ThaR MOSFET A8 3B 49 S 167 4% B Ref 18] 543 180 64 B33 S 080 70 1 9 B2 190 06 2 0 A0 L R 2
9. B THE B R 3 5 HoE R MOSFET (ESARELEERD) WE MKENEE
5, XM BRI T AR A SR P T SRR L

9.-6.3 MHTHRE MR

ERERBER RN TSRO RN L —RERaKE  FENE,
1h3 MOSFET 8 K 528 B, M E QKT w5 m Rkt RS
EHRB SN RE RS,
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— ARG R EKEEE RE 9 - 28
FiE . &% B3R e % B BT w0 OB 2R
TR AENTE— SR ERKEE KK
50 (H B Timceo 10 %0 T8 — 25 22 B Y 0[]
AR . X FHA B BB a5 5ok 2 B i R
BB, — 602 B 5 A8 R 1 K By
H e FERWE 9 - 28 iR R m#%E e}
H2RATABAONEE WS w, . BIER
L BFINEY di/de YR, HREX—B e
BN Q. BMEARERER. Haik Bl
BEREY W MNESTHIRFOER. A
Bt BB EREFF S BEYE. REEFARN.
HAR R ME AR ENTLTAERIEL., —MENRE (olfness) HEXRE 4 5t
fHE, LEMENERESEEAR L, FEERSNEES R O.5, EEEBHEBRY
302,

HFRBEREBRAE R, TREEMRAEERT ENd/dt, BREERSESTREXRE
MOSFET B REGIR E 454 . X0 B 2 5 B B TT 832 MR RB A 704 di/de B E. B,
EEf A A FR My EMRAHE, FAFABRKEFFT—TREERNLE
kAR L. BB BT ML, 23 MOSFET B R HREEMFLES, H
THIETETR, EEKE M ERM MOSFET L HFBE—REBBERTH SR LITIHE
MOSFET MEr kEH A FERm R di/de B, Bk R IAGRAER, LEM 500V HBHFER
mi .

9.6.4 BKEIAS (PWM) FFXIEHE

B o-20 RESGHATHURETFXNFEEE, TUEERAREEEL LA _RE

Btk EaEE. ReEraREPHGEEN T FERE. RERHIZEZLERIH

—A B NG TR, S8 di/dt i 2h3E MOSFET #1

WHRm AR . 7 MOSFET S8R, #itaf R,

P SHARF CGIEB—TRCEHEH., XRHEH

He RS FE O-D TR, R,

TELEHFEFEAPRFHRACRE, A&
1 PEMNRF.

Vs = Vcc[l _ ec—uRGci“w] (9-1)
FEINHATREEEHEABESTE, Brid
___ REPRENRAUMATE. KR O-L AL

W % g FHIE N, FEAAEN dlo/dt:

B o-29 EEMRMUMETX % = Vee RiFCS e ™R (9-2)
HRERRRY R di/de FREREET AL, Lk, gr i

H9-28 REMKMEET
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R B R LTk, EERSPCEMERPHREMN geHRFE 1/2 BRBEE LN
., XFPTHEdi/de SRR A/s, HBW di/dt BRI EAR A/ps (10°A/s), F#E dv/
dt B4 V/ps (10°V/s),

HFFEERE Voswno THHRBETHEZN T ER SN, U EHERZELHEER
K, EEHERTIFRAERS 6~8V AL TFERERE L B EFIFEdi/de, BFR (O
~1) il (9-2) RBEREFMNFE di/dt, SHFE - FH 9-4),

Vee

t, == RcC,I
= Kb wll Foo = Vosoun

g-3

f:ltrl Az Rigi“(voc — Vs ) (9-4)
FIERT LR —EZRERER, MEHRQBREE—TEN Ldl/de BHEE, E&

SHFLRNMBEEEHEFXEREREME. FE 9-5 PATTHERBERIBE,
% —~ (Vcc - VGS{pllt]) (9-5)
dt = RgC. ' |

—— 4L
gm-i-ﬁ

BHRERNEHEAL BEN., CHEBRH dlo/dt HFEZRELBNHEL. FTUERYE
FEAR/MET, B L WAREBHRE T di/dt RN, R 9-5 PHANTEREEENS
FELER, TEPCBEIIAER, BEGMAERY XEMEEDIMBRMBEESHI B
FRE AR Ab A SRR . LB MOSFET # Ls fH28 5~15nH, T 8895258 8 BRI BI{E O 20
~-100nH,

di/de By B C{E £ MAETHE MOSFET @9 #iE 2 TERX (CSOA) B, X WIRE 4M
RS BB, RIBSERE, KSR E-FET 4 CSOA BEXXBBETER AT
EFRGY di/de {8, BHEHERHEESRBEMESEORE RN ERZ A, XEESHRX
di/dt [REIZETFHEHZ M.

— 2
%} o= (IDM 2Q.Iwnt)' (9 _ ﬁ)

MR TERHLTH, ThE MOSFET Bk LR B2 EHB Y ET 10:5 Yk . B
AR BT TR X o R O (R R B 18N T 1ps, XA —BAM. ERR L, XEH MOSFET
B LRy ETEMEE 10V 24 TED Lufl . 8 TRESATFREMR, B MOSFET
AR H R, WARLIRAE. 7 di/d B RFR T, MOSFET RUT Ry 8E B K67 LR
i, SRR WE,

ERITHIH— A A LR R BRRIE 25~100A/pus BIME di/dt H, REREHTE
(9-5) HFE—TEGEHRE, BhaBETEUE, BLYREXTEEMEERIREERE
=, MOSFET £l CSOA R IE,

9.6.5 BkIEINMAK

— g o 08 B T A 5 T o 2 S B 36 5 P 4 B T A 0
BRSrAER . SE Y e RHEESERE, KERARCERHSIOE X,

Ean = [%(vhmlmttuu)' + (Vbqur:mttl) + (Vbuuql) + %(thnQb)] (9 - 7}
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K ViR BERE, Lo YRR LRTIESER, .2FENE, CERBHREMSZ
B di/dt S2REFCEBRRF R T EF BRI AL TRE L QB di/de B35
AT .

2Q, )
= |9 (9-8)

dc

ARG FR (9-7) g di/dELIM T 8L SBREN H—1 TR,

1 S—I[: v 2Q.
i dl,
at

HE -9 R, BTHESKEEHRE, FERAFTREN SR/, &8 di/dt K4
RAggk. 3-8, t, I B AR Sh MR KT R W P8/ N ER . XHERA) O LR
t, b0 di/de,

Kt Bk BRI R, hE MOSFET R i B 7 DI 2R e o BkEM, 3
fBif Q. BT,

I‘:ﬂl'“ | 1
E._ =~ + QA+ Qly (9-9)

tF., c-!c-ll—[—-tested '
Q. = (9-10)

2
9.6.6 MOSFET FERRIIN M

B 9 - 30 ¥E40ME i T ThE® MOSFET f S R 6. £ EHEY, BRbESRH
BEMAFXREEREBERAER, XEENERTLESER.
EMENELERN, BERaBRYHE T o

0 % MOSFET ty BBtk fE. HABH AR SARTH
1 t B, R 2RISR T B R4 1 dijde, X
o r REFR AR L b= T — AR E, B di/de
T e U, TR E R FEE LY
oo | |m k ==c¢. I
B Vs A — Lg (9-11)
i s | MES LHERER S BaEwEH ERS
I o AT B B A R B L 7E v B
5 BT8P , SRR B B A MO L FE B B P AR L X

A B R e S AR L L, PR

0T WA ER R B W, B F RERT R D . & di/de IR

Mis-50 JIMMOSFETMBERS  arot. plmAcT 200A/ps, W o AR AT ML)
. XAEFIEHRERER MOSFET 1 IGBT #,

AL o BB, TR AR B TRET RS, R AR E, &

¥ MOSFET sttt = By, #ivEMMEREmA e (9-12) iR

I, =— Cy dim (9-12)
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X, B dv/de FFF L REE T N B A 4§ MOSFET Xif. XERFELERNERTE
MOSFET 5 IGBT #, B BASHRR AL SERLSTEEN 100MH:z BIEHRYE . IR
HESBTEMNEE TR, $E2d TIE MM EES di/de E34 R REG. EREHTSE
Bl A R34 B BR R R A S S ST 4 oY AR i S di/de OME, T RLMR R ITHEEE.

WHR B AR B MOSFET 5 — 1 B EW RN, 1 MOSFET £Fh AR KX, 4—
A MOSFET R BB RFHEBERSE. RIFHE MOSFET T eBLE. T&, ER
WK I TG 69 1, BRBAE], MIEARFINR A dv/de A T ES R M MOSFET Ry B e, X
HEEWER A - EREWEREGFFE, FEER. FEREAP, ITMEARELES
EEFKERRER, KA E BB ER, X BRI R&E B ER 5%k,
E G EEEE T AREHEHR LA, |

9.6.7 EHERFTEMOY

% Xt E AL K B R WS R T B B AN, A RECENERIEN,

1) & “dHEe” EHTREBRD.

(2) eyt B2 By Lk e A e A A MR HR B 3038 B .

(3) EUEFHA_REEERES—P1hE MOSFET R ER 7 iR % % # i & 5
DL
B—FNRE . MERREREATRELYEG R E, TREERTRER, AR,
B LR AR N R AT R R M e B — 2R BT e By O PR, LAGEXS PCB S fry
EERIINARR. WA EHEEBRRERBNRESEBKER (ESA) RAZARELET
S B R B AR di/de, BT di/de SEINH AN B Y AN E . RUER TR
B — AN SHIMNG. REREER G, SEOMREEURNFREENAS
¥ = TR PR T

8 AN ok E TR MOSFET Ay IR LA S ¥ IR sh s B LSt . BIANTE
FEREE R X ERNDERGET, B - TRYEMERIFRT Kelvin) fmlEH R
B/ . 7 PCB b FI =35 8% 14 . B 74 AR B 5 e B o 42 7E Th 3R MOSFET BIR#RIZ A
f. TRRERREIERERKES, IHRREEH., YRA-RETERRBHEY
A=A R, AURERTRRBRETARNMTEL, EXHFWET. B
MEER - HASEE S AN ERENSEL MENEARERFTZRERTLL.
o 26 o S L H B B MC33034 K B 3 B R = R AR AR B S B SR 30 (8] B . XK L1 R I
R P B A BRI E A GBI, BOIRMEAFC_RYE, B R W3 E TR
KT R BT,

- FAFERERATLEN, KEARRHBE SEHRP&F. BUEA
EXMEFHT, BIXEATREZEFAREEE. RBEaRS{ERAUNC el . &
SIREHRE, AFNELSERIERGREERERE. XEFHARENYFHER
MOSFET $iE %% RFFETEHR IR A —4 Kelvin FHRR SN L1 WHRR H 51 LG H
MEEERMEREE. X EFEREELRETATEER X BBUFRME L
MOSFET ¥ 2 kit b EGYRIA . di/de & FRIFEH THREFXARREENTFAL
BE (B A OB R R %+ 5 /G EEBEE R PR IR 1 I RIBLAY  200A /s
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di/dt &% sonH B L4 10V B E, SREDEITEREHELTHEIEM.
9.6.8 FMABEZBEE
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B o-31 HItRE S

7EiX 4 BMP 4158 31 85 i & 3% B iy MOSFET & MTW23N25E, iX &—4- 23A. 250V
TO - 247 5S4, FELHBERK IS5V EREBENHRIERESFE 250V H
MOSFET. 115V R AT SR SRS B M AR E Y 163V, 20% M E &A™ £ R X EH R E
BRI 195V, {f 200VFET B EESRAAE. X EnEES@E AT IRERR
MRIER. AR EERE., FXWE. RS HRHEEMNIT MOSFET 1A E. &
B AR U EBRTLI3EA 1hp,

XBEHTH RS A MRS R . XA R — R
B 38 MOC8102 #1% % MOSFET #i& 28112 118 MDC1000A, B FHikiXREETR.
MOCS102 #4145 R B Rt E S RITHEH, B8TF LED F e T K HEZ R
RS RBERAE, B— R sha A Ed A9 g 2R, STWA MOSFET XHT
AR B 3R MOSFET FREsa Fant, BEAELS AT ¥ _REMRBBETSR. &
BABESY, BEEREDEEAARMN. SEEFRPYRFRERE RIS MEE
BERMATIHEE,

FiJ6HE LED & B4y S B R M7 20mA £4 . % LED 5386, £ 20mA #9H
T ot 5 4 358 5 MDC1000A MOS X W88 (MTO) AR SEHHR mEH R
MOSFET §:8, Hi LED S3BteafH ] g 7 Tl @ BT[] .

MDC1000A 33 MOSFET ##: T At mEmai. YHATBREHARR
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B 9-34 JoWIE S0 & B a i Rl
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R fH . B KLY 40A, B R KR
X ntiE Y 300ns, ELEBR N 10A.
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FIEFEN., FERTEAR— BB IIKEH 20 BI™= & MC33033, ERAHSIMA . ERHEE
MERRERCHE A B U Ry 0933 VC B, STRAEFA R TR s yLE R

— 160 —



B g o 3 B MC33039 H17E MC33033.MC33034 8% MC33035 FHEREENHFRL.

— AR R AR SR ERER, — RS B RS R R
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Cl 1 | 100nF AC RFE | 250VAC Rifa PMEZ285MB
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Cé b | L FRER 250V 10% | Wima MKP 4 A
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D1,D2,D3,D4
DZ1A.DZIB.DZIC 4 { 600V f&ﬁ 6A Motorola MR756
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T O & TrE A G WEH |HRE WiErE Wi 2
1C11 1 E# IC Motorola MC33035
1C22A, 1C228,

3 MTO Motorola MDC10004A
1C22C
Q31A,031B,Q31C, N - ¢ch B X

’ 6 ) Motorols | MTW23N25E
Q32A.,Q32B,Q32C MOSFET
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| 3 | kmagn Motorola | MOCS162
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R12 1 10k<E {7 i Boums 81A1AB28A15
R13 1 10k{t BL{iF if trimpot Bourns 31386F1 103
R4l 1 4. 0143 B fH 2. 25W 5% Mills MRP - 2 - NI NLWW
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R11 1 4. 7k B 1/4W 5%
R21A,R21B,R21C 3 4. 70 1/4W 10%
R2 1 22k BB W 5%
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D23A,D23B, D23C
"1 e | 10V e Motorola | 1N4697
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9.6.9 it

TR K R AR B HLFITh R MOSFET #X R 110V 1 230V f i b e SR it 1hp MR
W3 (VSD), RBETEH BB ML ERPLH XTSI, T RIS/
BPM B #L3K 3, B AT 5 bk RN R B R R K X IFE S MOSFET FERAR T XM
AR —ET#®.

BE & B0 IGBT SR 23R4t #% BPM ¥ 3 L R 32 i B s HLAE 3, T st
TAE & 3t 359 230V, %t % 1~ Shp. {E3} % MOSFET il MOSFET/IGBT B4 {# {3
Stp/NhARE WAL Lk, A EH RN HE 110V Ef . B ka3 RSt —4 R VSD
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BRI SHE, "
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1. Thik
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62. SW B8 {F.
3. BIEARE

TEHREE (F9-40), #MNHRHEA (-4 URTHHER (F-3) WE T

R SEEAR. BEZMBIEARARLTE 7.

¥9-3 BN

AL nE A WE b 3 TS
C1 1 | 390uF AR E Sprague 80D391(P100HAZ)
C2,C3,C4,C5,C6,C7 6 | LLFRERE
D1,D2,D11,D12 4 | HREERE 0. 5A,30V | Motorola MBR030
D3 1 | LEDUI) Gl MV57124A
D4 1 14V FH B E Mototola IN5244 A
D5,D8 2 | 12VHFH_RY Motorola 1N5242B
D7,D8,D%,D10 i | 4. TVHRH—BE Motorola | 1INS230A
Q1,Q8 z | NPN ikW 8OV Motorcla | MPSWO§
Q2,Q7 2 | PNP BixW 20V Motorola MPSASE
Q3,Q4,Q5,Q6 4 | NPN @ g0V Motorola | MPSA0Q6
Q10.Q11,Q12,Q14 1 | B3k HHF 100V Motorola | MPM3002
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i & .4 #w WE il # TTite
R1.R4 2 | 4700 BB
R2,R¢,R10,R11,R17,R18 | 5 | 2200 kiH
R3,R28 2 |5 1kDWBHE 1w
RS,R12,R13.R14,R15 s | 1k0 BB |
R7.R20 2 | 5.6k Bl
R8,R18 2z | 1000 @
RS 1 | 3.9%knDWA
R16.R21 2 | 2kn fE ’
R22,R23.R24,R25 4 1 10k efH )
R27 1 | 1200 BB
U1 1 | W+ 28A MC74HCO0
Uz 1 | TMOS ¥z MC34151
U3 1 | BEAES MC78L0SACP

it OFARENN1/4W, FR20s5Y%, SHERER. .
S EEFH R 100V, FEH10%, BHIEHRMT.

T T
l A s

4. 5| Hi %R PH
(1) #H A4
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! - u'iiﬂl, . E%EJEEI@EEEE_! 'C'I o
! 12| T A, A T Wl _
H - e e - - e f
. — M
| MOTOROLA '
| DISCRETE BE:-I-EEEEELEE -, 0EVE-103 —
. . APPLCATIONS MPMO00? B OCTOBER 1980
[ LU T e T e T
P o “.(‘5::'“2:"'(‘1"‘ 1 e
| H" e

Bl o-41 ZFEWARE

¥ A% ATOP, ABOT, BTOP, BBOT SR ZHEA. B2 1 1§ BW AR Va1 H
REEFTH, Fiim, £ ATOP HILEHE | WFHHJRIEE ATOP 5. ZBBFRIFEMN
CMOS 8%, B FE8 MG A 10kQ BIETHR, ¥ ARSRER, REME ) so0pA. B,
EREE—TRARELT, SENAHREEENRLHE.

iR T AT AR — DRSS AR TURS A RN T 28 1, B ATOP ft ABOT,
MWLM AGBE, RATRHEREEE. EFEAR T RPELUEBREZN,, €
TR ESERR R BB RETHBHNE. RHmE) LErHmAZRAaMRF
TFibmd . Hik, B PWM ESEARESTNRRmEA .

(2) CS, |

CS.E—THEHHEEE, EHFEREDERERE E TR N E T R ERAA T
EP 1200 @BEA L, FENESGT., HEERKREVARKS, BRETH 75mV/A,
BFRRMET FRGFEA, XMHHFFRRMM Y E, M- SHp . PREZREDN
RMKEERGMET . X EERE SR F R RS LE.

(3) CS.

CS_RYCS,EEFM, TREDH Kelvin 3583 N WiHEERSHHERTAER
By A8 B AR RS ST RS, AR R R A ECNEENRE.

(4) GND

XEHHAES . BEREN -, GH—4. EEEIRLEATHTZE, &
HAERES N ESUSE FET BRMHE. Aa—MahE ey shRERY.

(5) B, :

B, EREHMDIREHAR. CRE—MERERA. WABRETHREHR 10. 8~60V,
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(6} ERHLAW il |
BSERM, SM_METHE, HEHERAYS ATOP 5BB0T 2@ 1 M. 5
M_FWHHBERE, XTHETHEENT SN EREVSEFH BN,

9.7.3 EiFA¥%D

942 B— T M8 MC6SHCLIES AN 6, ZERESERE. ZEHK
A ARSENNENRLEANBHET. MUBASREET 34/ MY, MEOHENS
AT B, LM EEENHO M. 5M_, EE 9- 2 SAEA BB E L REThEEN
WETHRERITED., XAEHHR/HE 2 % 1/4 B BE], EEHWO PA6 B9 PWM {5
XA A BRSNS A%, {554 PBo %O 5 PBL 3§ D #EE# 41, 115 E R TR A
. PWM {§ 52 68HC11 pyitaf38 =40y, TRV AR B AR TR A EH %
B, 7 einGlBE N PWM SR LRI, FruhBtwmn PRo 5 PRI®EE,

BB ORRTE

L -<_Bs__] (12400 VOLTS)
b

124V

7 S ot - 4113
8 b

B o-42 NEHLEH
9.7.4 Wit BEE

W 9-43 RMAAFSaNEDMENER. RELERIMEERNBENA SN
b, XTI ZhEE R L F R LR AR E R RE. RS, R R A RE
T LW EEES P REELEESE, WERRSEARGEE LT EH N WED)
R E BE . MR PR AR LRSS 1, DR ARE . (LTI P EFHA
EE BT LA S X B R B B . XA FRFIMBE R T A —TEERA. RS
TR ARINER 1 6, ORBASE, WAELZHT, HTERWARTLLEERD PWM
FESLKL. EXHWET, — T RWANAER 1 HHEERSH PWM FEAUE. €5 —
H, JORWAREBE 0, PWM 5 SRRMIAER 1 N HEIFX. B TR R
EMe PYM EESTE, ARERELSHABMATERTLU £ —4 PWM FEMEFRAY
BEh A, BN ELtREOmEREERY.

9.7.5 Th&WE

EOR P RS RAHESNERE. EATHEQNESDT, BEENREEEHR.
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| * 1l
He-43 NEME
“HREHEK, REMLUEREME, RTILEERERILRTIE.
1. EEER

ZRASESARRN. RESNREE - RENEAKEER. B—KSHBHE 9 -43,
B Ql 538, Q2. QI R, Q4 BEEEME. % Q4 B8, ERAERTAER T Q1
REET Q2 WEH REEEN TS, YQ4B—KFHEN, KAKEERENQ2MHEE
“HRERN. XTRREBRA B PSSR EE R . 2 4 R~
AMEHEBRIEREENSHE b o REEEN, XSRS R &, FHXM PWM X
ShilaRs k., DBETFEILRREXNNRISERNE.

BTRMKE RIS, BEE— 18
ﬁﬁﬁﬁ PWM ‘:F'M (Standoff) %iﬁh EEE o -
MFFX BB AR, SRR — R
BERS, A RAEEHRR SRR M.

XHEMTER AR B8 dv/de 23[R — R iE

AWAR BTN RN, R RRE EEREA

B0, X1 B L SE AR IR B 6 S T A B BB

FEAR. BTENERRY dv/de ARTEE L
BRETLEIRER. DREZEEGE T
AMSREENSE TR, BaxMESTER -
BRI, M 0- 44 M LEEERTX I-i RLTHER

—8.

ERES, MR THHREERKIIEHE, N dv/d MBI THEKSBER, LY
RS E, MER, REEFRFATLUELAE, B2 EF RESHRRERY LT T&E
., XEAEEPWM P EHE. HMNERR HILEK, B4 REETEN, RREs
FTRIESENAFRSEHR, LUXFER L, PWM diid i 2\ B EFRRME
s, GHEVER., THETEE RERARE AR AEIUE, 65 BEERRAR KRS,
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2. “IBErEK

ANHAFESIENEELRSRAFOERET. REHTWAE —#, HT KRR
fIRRATEN, HFERXTFH —TRES. RERMOSFET (iR E _#REFX R L2
FHy,. BERSENER, CRENIKSERE S F P53 KA di/de, @i jLib g
— /MRS SEE R RS, HRETNERE SN, &RE EMI ST ERE.

ATHERBEIX—, iILRIEEEE9-45, HF R, TR, AP HERRTLREA
BEER. TEANESERREE, REKEHBRNBEE, MAEPRRCHER di/d
PR Epy ek AT A E X — . R 9 - 46 B, R, N3 4700, 8L B B
RARERET 2: 1Rk, BHERG FREETE T RBYHEMEESR. @F#, BAF
REEERERBR, CHAEEMEFAREIERY. IMEMERAT HITHERE. X
A R RE A BT R K iR 0l v i S B R AR AR /R L DA BB EE
MEETE, FELEIMFEREATRBHFHRE, £ 02 Bk ReER.

T T 1 T T T T i"'""_f_‘_'!' A e B S T | !
T Tran-1ASKE 1 - i 1 lras2A0H8
t. 500/ ¥ t, 1{ns/ &
T Vs =40V 1 : ' T Ve =40V .
R,=0 R, =4700
I
N _ o
.
| [ _J.__JI 1 1 ] ]
[ 9-45 HEREK H 9-46 PWM HWiRR

3. Mgz b
Bl Al E iR ey i, £ 20kHz BRE B HRE PWM § 5 BILE A di/dt
ey RUEETREEITREFEBE, ME 9-47, X BRATHEE R o B A T
FR7cHE LP1# LP2, {E{M FET Fx/=E£H
di/dt EEXBEM Fdf ., BHREWN
ZLP1 LM AEE, 2 ENEREL ‘
g REEY, BBAY FET AT, il LP1 F
5 LP2 iy di/de RIEM& . LP1 L8R ESH :
I B L AR R » 3L di/de (EARKAT, % AR
EEMEHFFRERE, B/ B PSR |
R, 8% = REREN, SRRl di/ | wws (8] L
- L
I

<]

dr £4E LP1 I LPz L4 MM, LPY ey | ™20
o £ 5 PEEL A, B S 583 FET A9 * | |
BATLRA IMREDSREE L, HTh wooer mmum T
BRI R ERSIAEE, Bl LPL L

iy F vk & R BB . BT RS MRAR I R T SR, FTRUE R
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FoBREERMAMRPIABATEESRERER, XESFEATTHHNER. SRIH
BREB-AATEZHNEHSH. AELRNEERE TR —TFXTMEA, |IE LP1 N
10nH, FHLAE 9-45 Ffhit di/de. B LFER IR 20ns (85 5. 5A B A PME. X #EE d/
dt 5 —275A /ps, 7E 10nH BI L LREP=AE 2. 75V M ARIEEHBE. ZBERKEI T _HRE
BERE. JITHMRRPEREEEENEAON, B LP1 M{E, RE di/de F/),

¢. BRREE

EEMBEREESNRAED, EALHMESREZRBE —TE., XHEBERPHRERIT
EREHNESEENSENASS B ENEHITXAEERE. BRT AR, &F
EHVEHERERH, FRMEmERmisf aig. mESERRER LB R, M
REBYERT ., HXEERE, RHEMTEFWKELWRITFR, ARIECHREH
MEF/mET 100ns,

9.7.6 BRI H

BTEHR BT A s B 6 B PWM SBHRBLR, 92 SR SE i HE MR
HTHRARKESERZS AT AR EEREIERABEERRE. YFTEBRHIREESD
RNEERE RN E K EE TR, XRFEEEER. XM TEERABEERAT
iR BE R MR B L i R AY di/de (OB, FHEMBR/NT AWME L aE S EE
M. EN—RTRE-48, S5E 9-45 hpY 275A/S KEHRE BRI, A EBEE ISR
R 2R [Pk B di/dt 29 110A /s, EREBH K 0.8pC. 5E 9 - 46 Pl LivafH kS
2.9pC HILERER, MHRSERFEKX.,

I 7 VL R B B e T8 1 2 148 R 4 S R P
i, BT T S 65 1 58 R AR
MRS &ER R, AL L KT
LREREARASERER., RERrRs A
B E BB RREE ST 10kHz, & WY
) — J9 B 3 I BB 0 A 9 30 L ) R IR £
SRBEE, B 9-48 MR RERILBHRL
S RA. BnEH MPM2002 % I R EUS
B bR, B84 N v BRI sh i i
EHr 2k 4700, P igiH R 130Q, - :

% T 1300 BEED LM &EE L. s SN S,
HULETFESR. B o-49 iRl REER
S ST AL IR, 248 SR B 5k R
B, {6 Q3 BT — e . XA BRI RT MRS MAETE ETRAED 12V B
BIE. Q3 5E6t, Q2 AR REIFARE, IEE QL MR B E TR —E Vel ¥
M, QL HME. Y5ENIHEF 16, FtQ3 MRk, XiT R7 ¥ Qs EAR B
B, B RS Q1 5B, B R7/BUABEERAWMRIESHETMIINT 300, FrLlE# RS
H1000, HF Q2. Q3. Q4 MERR-RHBIEHFRE 80V, HETLEBE 60V {ELL
FEMRS IS, YT ERETET 12V R, ) LU L5 i B DR B 5 /)
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EHREE. Q3 MEBRBEREAXN 1.7V, SREARBBRITFEBERFIKRE LIV, &
Q2 PER- KRG EMM 0.7V, XHEMD Q1 WM R EE 12V TREERG TR
12V—1.8V=10. 2V, Xf P ¥ MOSFET ¢ K E—BW.
HEBERERMHERKRE, ALBERUBEEETRERMSREESE. B
B FA B AW B W A X — R HEXNIN T XS RENRETENS X
MM EERERT . Bk, ARERRMNEIBAERKCHAAHRE ML, —
AIF T R IR di/de 5 R R E M R di/de HHIEEE. B 5 - 50 Bl — e
XABRMEME. LIRS, SEMHRAHEE R CHRREEARE.,

THE

[ [~

=

-

m
|/

B 9-49 PN HE Bl 6-50 N MiEENHEE

B 9-50 pUmpER TR FB S X HENARERZ 4 EXREHEREGHL
BA—/D YR RE . XA AR R NS T AB A 55 0% o B PR B X IE (W A DL I e PR AR
WAL, % PWM SZKA 10kHz B, XAHARBA T RE S MITXHMAT di/de, B
A 0 T4 P 5 B Bt A 5 2D 3R R i SR /TR AR B R I R A R B AR LR D12 5 4R
. ERBRENHURFAREFSHAREE—E, ARENRERENRRLER
—HIEENED .

Y 6 - 49 5@ 9 - 50 PHANTARGEEERE 9 - 40 FRBLARSEIHED
REE. XARBEEESTFREN 12~48V, BERF D 5A BB, T PWM BIE A
25kHz, TE&BEHTRAAN 11V, LR 60V, WA LUK A5 CMOS JREFNE
BEG, LHERGHESNYTHSLAE.

0.7.7 &t

ol b RAR A RE WL, RPhEmBERRENRITES., MAHSS5 M MNIEE
HEBLNEDRAAS. XBNDERBREBRNE. —REHK. HORKWSHFXRE,
MR R B a8 . RAR TMRIKSI e SEER 5 XMW, MR R
HieRER L ARERL: RAMREARP REUGETERGBRENE,

ERA—R, BOAFERLERRHLEZT T PWM 55, R —-HFRFKintH
AE TR AF BB 1 MR R Mg, REXBREERY. XERRAXNAS
¥ S5 4EVTRCR RT AR B W
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5.8 WRMWASDIHEBIZEHED

9.8.1 3|®

EFEREHRADIREAMLES2EE RVERE, X6 R R isHES h B
B, ETREBHEHFELED. R, AnREENFERTHS BN
MED, A, YEFEMEENKSREERMNES PWM) BEXTF 20kHz B, 3 FiF
£iE A MAH AR, EEEFERHESRANRLAEST. BARRSTERSS
EESHCREEERY PWM S, FEFAONANR. ELMAER (R) B
. WZER LU, HRATEIE A S R — A SRS 3R A 1
AL ZI R, B AR R 20kHz+PWM -S40 B MR WYL EZ KBS,

WAEE, FEREEHARSHEARN EEHRNENESURERNES BT
15 M2 A% MOSFET ¥ EMEBB TIFEHR, KHRRUNRESSABaBShE
R MED b RE—METF 1/shp HHEHN, BEERA T LETERESH, T
LBEEORMTES IC 5S4 P ##/N 98 MOSFET iR BB 2 H. BT EHFH
AME HEF RS TED, RELR - RERNER, £ REVK., BhNEHU RS
FEiNel, FPRRT — e b SR R A B B KT BB

9.8.2 XHRHBMEIENM

THEEMEBFEHEBHE KK DEVEIIS IFENEE, X/ EBRAELSE “BiTE
B —Fpitie,

1. Thek

B 9-51 B—BRFITARXRERBFES S/ hEAHNZ ALY ERE DA LR BHE.
EEZ 1 o~5V EEERHBA S EIE H B G % H TR R, FEY
Vo.=0 8, B EEREHN 0. Vu=5V I, BEH100% . FIEM/ERHABRES NEE
1, I E R P S+ M R ESHT R R AR LR TR EEED) MW mRES
REHR O, M2 EBEFAHRK , ATTENMERMREERNENHRE T RBHE. X
MRS ER TR RS, FiREs PWM S HARFERENE D/A RRBEONBFTR
gt W FERA P AEDEAR, S R EMYLE PWM 58 3R 452 B b1 ik oi 35 B I8 B 30 2K
MW, XENAFHXFHERESTEIMEMABRERR N 12~48V, MEHEE 1/4hp
FATH/MhR AR X ER L.

2. BERME

BT ETHEREME TN, -4 NEEH—LEHSSH. XEBPEHFER
LB ¥ TR YERE. RBIENEE TREER T3 EH—158%.

FF A FIThE M ERERBEFEEE Y 25°C, ABFZRFIGREmAEI8Y
MBI, £ MPM3002 Bffi—3 i /SRR S — 22 SOREE R XM RiReE, &
HERFEREEEEYR XA RBEHEA. EXTHRBBURES, REUWEEP R
FEL{E 3 240 fyEsfA R10 ¢9E, RTHBERRERARFEE S BMERR-S R10 ZHF
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¥ # HS BAE | BREHA | BXE L i)
LR Y B. 10.8 60
B L (3 Tex 12 A
LS R Ic 3- A
EENA BN, Va=5V Tin 500 1 wA
21, ERMIER/RE Vin 2.2 v
EWo, ERRAEM/ KM Vi 1.7 v
BEHRR Lec 35 mA
0% PWM W{E ¥V (LOW) 1.5 v
100% PWM R{E Vwm (HIGH) 4.1 v
EXHE Veer 6. 2 v
PWM S ¥ Frwm 28 ~ kHz
ThE e Poiss 6 W

* %t MPM3002 MRk K TR R .,
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FTE 25 Cht, HP B EEBRTE 8A, IWEIFFEN 62. 5W,

3. A
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4. 5| Hi i A

(1) SPEED

SPEED # # ¥ A %R — 182 0~5V KAIE S MEMEH AR, ATHRBIES A
HIE Vo R B, WY V.o sV BRMEARE, RILEPIEE, RITEHFREEREO
~5V S A B ERHN RN, £ V. BEEE LSV 2, SH—EREHFRE. V.
2E L5V E, R EEESEMm, B 4.1V ENE TEX 100%. —H 10k0 dfH %
SPEED & A\ S4TSR 7T i L UL ZE A W A BT RIFABERE.

(2) ENABLE
®o-s BEMAERMLENEEIRE AR
G 45 HE A W I - it
Ci 1 | 390uF ARy 106V | Sprague 80D391P100HA2
C2.C3 2 | 0.0047uF HE
C4,C5 2 | 0.0luF B
R5,R8 2 470} egfH
R1G 1 | 240 0BH
R11 1 | 2.4k
R12 1 4. TR0} I
R15.R16 2 {1000
R3.R17,R15 3 | 2200 &4
R1,R20 2 | 10k wJH
R21,R22 2 | 6 k3
R23 1 | 2k R
R2,R1¢ 2 | 1k M
R7.R% 2 | 47053 hFH
R4,RS 2 5. 1k i [
R13,R14 2 | 5.6k 1w
D1,D2 2 | YRS 1N914
D3 1 14V FH i — B W Mototola 1N5244A
4,D5,D6,D7 1 | 30V P EERE Motorola MBRO30
Dg 1 | &£ LED Gl MV57124A
D9,D10,D11,D12 4 8. 2VIFI X Motorcla 1NG23TA
D13.D14 1 | 12VHFR_-BE Motorola 1N5242B
Q1,Q2,Q3,04 1 & MOSFET H 80V | Motorola MPM3002
Q5,Q6,07.Q8 4 | NPN &&# 80V | Motorola MPSA06
Q9,Q10 1 NPN & &% 8OV Motarola MPSW06
U1 1 $ i Motorola MC33033P

. OFAREYL 1/4W, BEHs%. BHRAER.
GOIHREY 100V, FRER 10Y%,. BHRHEK:.

ENABLE % A i e — 4> 6. 2V 03238 1 ST HmE, B, BIELHAmE—-HE
SR, FWRBRESER 3. FEELLEXY ImA WRRK, JREXT
HER45V B, RVHUERARNSE 1 AP, B2, IHRLARRIMFRBAAM
6.2V R B BRI P B LY 200pA RIKRHIGETS .

(3) F/R ,

F/R SHULIE H /K A # %, 5 ENABLE —#, F/R AR BiEL— 1 6. 2V 19238
1 A HRE X RO TR E | 5SmSR B AL, R R BRI+ M R P E
A, T—MBED B+ L. SESN2H0, WERIBPORERE. B, 5
ENABLE #F, $AFSRAFERREKY ImA FTHIK.
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(4) REF

REF i HE—1 6.2V NS FHER. CRLECERTERTHITREREN . MR B
P REF S 5> 6], HHW3hL 5 SPEED M A MAEE, LR E TR ee
BRI BEUEE, ZRNARERFEE T ImA,

(5) GND

BERLEE ¢ PR, HP 3 MEREM, 1 MEAN. ZMHHHESERSR. £
A FERSEE, THA —THEBA N A SENSEFET ME# %, #R45 Ms e i
RRAFEREEEAN, KM EEFR MY “GND” 9885, MRTLUBEESE
77 . -

(6> BVLHL

B MRS A+ M 1 —M, ¥ FWD/REV 3 — 1238 0 {§ S 17 ) 1M 3|
+M iRHEIn—FE K,

9.8.3 KM%

9-54 M8 Fu i TR AR BREETED I A MR TR, B A Micro
to Analog Interface IRBUSEMY) PWM S B -5 5 2ERELHERNE. Bitk

- RREREIE 020l 1005 PWM TG54 A 0.3V M1 4.4V, BRBEMAITNAILE 5V

MBI EREE, B ERATTRENS5IER 6% S8 uMMAL ZR, IEER 1 EA
PBO ORJLARKAR 7], BB — H BS170 /M¥S MOSFET ZE PBO O 5 F/R AW
HITRE, EERFRAHOTRMWA TR PBo 05 HBAEF/RWAMRN 6. 2Vi#® 15
SR,

WHBERSALEC _ 18 A B LR 3
P
I*—I__-._‘“‘! |- ;“‘E‘“"”
w O % ~j Y
N A= =L :
10F —{fm_-
MCEBHC11ES | m | MComrn N EeSimy |m2 T
| —",_;";'H"" t ) q
A4 to g :
| im .mFE I JT:}HW:%
FB'ID_HE — | \18ad b
| 1K I'Jt{asum | 4@&'53
= |

B 9-54 A F4H

BRI E PAG # i O & — MM ESH PWM F 5 £ 5 LT 2 bk R &
Wl . ERAEAXTRET, MASRHREER 2kHz, M58 Kb 9 5 R H 7E
28kHz, XFEBATHETHAREM PWM F5RE[HBIGEHAETE.
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9.8.4 Wt B8k

M F/HThEBV S BN, FlmX EEERE. BREFRHLEET Y,
KEHHEP S SR SEN{FE LG MC33033 528, EIBBE N Wl 84K
B F— )k MC33033 #4t, Tt L P #iE 3 48 R -1 BRI #R T H g
W mE, AEREEIREAENRTFEY, FIFEEETA5RAMNHITRHESF
SO B I X B X e B A Rl R L R R e R A e T s

1. 12V &5;

TE LK 3h R B i R B A — e sh B A B o] LAE T — 12V L ML Sh e Bk 5 0 .
LELBERHSRWNE, ERE—TBBEENTSE. £ 12V Z2&P, BOHRITHT)
TR gEXRE. EXAEEESMRESIREFREFBME ¢ - 55 Fraf Xt # iR 5 h kg
EHAN. EXTERES, N #BE MOSFET B8 o 8B s s ¥ 8] IC 33h., R
AWMk erl, MEXAEREEN T EEH CEE T XY 10ns, 10K A B BAR5 B H 7]
DU IR 2558 B TR — 4 S A 100ns, 7E FEBrdRssh. 24 MC33033 P —4FF
EHARHEE P HEREEMSBETRINN, ZREESE, XHRH—HEP
PHE SRR ER R 12V TR FERY 4700 R4

— ]
- —‘.._.4,
¥ A
[#5]
144 MPMI002 _m
\ o
v TH MPR002
R1 I'_" —
.'N" H - “_
m o7 .Ha‘ |I—"
¥ c2 ' " |
) --JN‘T m m
T .Ei b )
> - : '

B o-55 12V g g L pL3K o s B2

REXA HBRANAAES. EXRTILEASNSHEFZRW B, RHEBH
—AFERREEE. P AESEEN 4700 B REANEREYE, DR FYWHRT
L REE L TR ERRSHAES FEFAEER2SE. FREERREE 12~
15V FREEN TSR, Bo-56 B/RT %E 9-55 B TET 12V HENMER
B, HEE EADHRAEREERRN, FESSREIMKPREE R BR. TLIE
B, RELHHERIRI, BEERERE ChTF 200ns), MEEH ZREWERAHEE.

2. WRAHE
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EEBMNEEAGT, HAERS SR
. TE 40V TR 8B E& 4T E A8 8 #HR R R
g EENERENE - 57 FFR. X e 2ATHE *‘
WET, B35 FBEBAd kT I FA T U, 100ns/#
EEEN, FEFTHSKHRE, —fiHE, |
YT i EET 15V MY A BRI RS
BB R . EX R, SR PR
EMI MEHFESTELSYXE. iEkRINF LR
AHEREITHSEE, REFEHESARAURK
B AR AR R AR,

3. HiEHEH

HERRAEHAEHSG. BHBNRRP W
iE MOSFET N EH _REN R MK BH.
WH XA S — 2N B R RO, EEBRERHSE RS, HHNNREE SE
B, REEKEHERAXAPHERA _BEFRY., XTERHENER TR, FEHl
FHRAEAER. ZHEE9-55, ¥ Q2 FEH Q3 X Q1 ZHBEHKERK XK QL FiEA
Q4 X Q2 - REHHABRARE, SEEXFHFR.

BT —BSEINEMKIERRAZN, 2E T HFLREERBEIFFTUERN
PWM Hif AT A, AT HREEREN, P UEREEANREEERRRAZM,
ERIE LA dv/de 5[ B—PTRIHRBFIERBESOER ., ERETERRRABR. XA
B R R IR SR L (0 9 - 55 FrR A 4700 ERIEHR T 48, B3 3E BRI dv/dt By
M, THHRBERRE. MEX/TBEEEST PHELSEEHSE IR, EHFREENER
SAESIE o EERK. EE 9 -56 FRETTFAEXEE, EE 9-57 PERME,

4. ZHREHEK

A RRBEFEHRRARALENRARAEAT . EEERAI XA RLENHEE
Z—, BXFEEF—-IAXTFENEES. HFEEREZHREEK. MOSFET #iRE—HE
FAELHEVEKYN. MASERSEN —BIEE, —RENERASEEERRFTET
PEAE di/de, T EERiE— B RSERRENS, ZRERKERSEMEL. HER
" REMISER I B R,

H—TERNE9-58, P Q1 (iR MBRCLER. BFMEERRTERRM
EAR. TRINFRERSERET, RKEDRBREERN, B3R AR E di/
dUREEEEBREUERX— . BREE -7, AR RS E~EMMNEA R
KRR T BrBct:. B S SEAT R EBER EH ARS8 B RURERM R w1k 5%
ik & Bir BRAE .

5. Hudm R W

B i& U LR s, AR FERBRE S 20kHz S E &/ BB P di/de
METRESERBRXUERET R FAMEE, RE 9-58, A0 LLUE FIF it 8K E
BT LR LPL 5 LP2, {2 FET FXaiE A8 di/de L EXHI BB LS £
F. ARESXEHRELP L+ EmBE. RifY FET J:@6T, B ERES & Fid
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Bo-57 40V HBHUEK Ho-58 —iRWHEK

~EER, BLAWE —AIE di/d W3 LP1 5 LP2. X# LP1 LAY E SRS B KA
B, BXRH di/de SR XEE . EAShERYLIEZh bR ARAFE, HY %
W at, di/dt MEHFHESELP1 5LP2 FR4& B E.LP1 LA ELIEENN
B, BhTlkild FET R ELEMSHRMIC L, B FHREHRTSERE LRHRE,
LP1 LR EAENSIABRSAIC L. dTASRENICHRETEEE. £ XF#
FEERYRAEPREHREREZIER, XRERSZERTANHERN. YRIRFAE
BB, BT EEREAXAFE, REEE LP1 2y 10pH, 3# Hill3 8 9 -58 Xt di/
dt #ITEM. EPIIEIRH, 20ns 32T 5. 5A SR FRME . X #E di/de B —275A/ps, I
¥E 10xH BB P R B EY 2. 75V, BEXF _REER. TENBLRFEaES
IC &S, FEM LP1 A9EERM di/de B/,

6. B

AR ER W RED, EFFCBRERREZ MSERE, SN RER T
BEEERNSEYFRNENEEUEELARRALAE 1T REA.RTIMBREN. X
BERSEHEIHELHETEY. AXRNEREIEHIC, FE—EBELBRMAESMES

EAmEsi, B ERN, AEMTF - KEZH R rigEa ¥R b AT KT
100ns,

9.8.5 HEAW

— 4B LEEREA_BREIRN R T ERBRRRENT. XTPERATRER
MM AT HRSARRERITRAKEER . NEFF RSN RS8R MNE
WRAEEEEES LA, XM TERFYR. XPFEERMEET dEEMABRRL™E
B di/de M KE, FAMARBRETOWE L RBHE~SNEELE. EY—1TEHR
Bl o-60, 5B 9-58 FRIEEE 275A /ps I, BRI A9 A EHLE B2y S 3R 47 di/
dt % 110A/ps, HEHE RN 0.8¢C, 5E 9-57 7l LB KS/ 2. 9C MLLERE
By

1A HEREGRT P EREE IR ERROER, XBRETHTETERIHF
R AR SESMBENHE, MREREREENLE, RAEBRERCEEEEN
KB BEREREENCEE RN EMKFEEEHEENT 10kHz, [5F B2 f S —
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Lyl

M 9-59 R MmMESE Ho-60 KaiRMEERFIRE

SRS ERA R EERS . H 9 - 60 IR EESXRBAET R N HAME
IR Zh T SRR 4700, P MR 1304,

XTIE 1300 BEHEE L7 REE, FLREMERAAWFX, B 9-61 Fimayxm
RERAHEATRITE. SEH IC W RN, QS NEARRRY—THRE. BR
XA A R RS EANER TR LETRABA 12V AR K. Q5 9385, D1 IE
W, Q1 Fif. ¥ MC33033 By FF ekt >c BT, Wit Q5 Ay H Ik, R3 % Q7 &4t
EREMN, Q7 Q1 MBI ERE RIZEBHHME. BT RI/BIFERS R12 BEERE
WIS T 300, Breiikd R12 27 1000 (3t 1300)., BF Q5 % BV S %
80V, E 60V THRBE LXHMNASERNE. BE T Q5 BRESREN 6.2V, WTHN
FRegETFRLA R 16,5V, HTIREBET 12V &b, HLEWMSHSER 1.5VR 2V, R
REITHEMS Qs L, |

ITREEFEHBEKE, FLEAANEHEER T rmssiel. JRERETSE
B EENEEETS . EHEXHT, XM EIEXFFCHRES W 2 6oy F%
RERNEKKRT. AHRBE—ABREDRLE, TRERCERJGEHR X HA8ERiE
BT, — MFFERE T —A W di/dt 55 X BHE di/de JHICECAY W%, B 9-62 &
—AESE R BA M, B AR SuEIHE b BT WA IR R k.

B 9-62 RERER T REREURE B 58 . W Ah, 75 IC 8 R 2 B E — 1
HECRE., THMEENINESW IC RN X IE RN B RO 298 8 R
R KT 10kHz i, X I HARE ¥ 39 9%/ B 8 FF o SR na di/de JENCAF , [ o - fie
ARERMSEDIRSAER/ N EROBRDBEER. ERHTRHLAEE, D5 HIER. IC HiE
UEREFESHMBNEE-E, REA-RESB X RLERNEHTHES L,

HE -6l EEI-2MEARASEERER 0-52 PRYKREERE, XKW
ARBYLIESE ST 12~48V Ba¥l, EREFB R 4A, R IBRIME Y 28kHz, B
LY B i N EER AR 0~5SV B EHF. PWM BB Va=0~1.5V B3¥H 0%, Vo=
1.5V B 4.1V 844 B, KT 4. 1V 5 100% 35y Bt il 42 FWD/REV imi® 4% o 3¢
|y, AR REEI IR THEHEDIE, i ENABLE 8BS % MEdl, RESERSREH
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87 MBRO30
E{E
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% 24
b C5 %’_’
L AuF
g-~-61 HHEIESHHEIEY ¥EF BH9-62 WHRIEShE RN T EHF

MC33033 I S X R ERilRE. Q3. Q4 HERKERGFRERY, AFTE
BB 60V, TRBEBETRAN10.8V, IAFRBIEEXTRE, CLTFHEMNAT
BEFERURER/DHRMMBE. INE QS M Q6 BBMBELAN 1.7V, IRAFENN
AEBHTHEEREDN L1V, %% D1, D2y ERE 0.7V, Q3, Q4 LA ER
EEEHR12V—1.8V=10. 2V (F&HIE 12V), X5 P 78 MOSFET A% 3h ¥R —%.

9.8.6 HBn

TR A R RTERFR, ANERRTTRENRRRESHXIRBEE
£ X SHERE, M FEHE MOSFET H it/ i RER BB R EEIR, EEMEA
HREERR. THRENEK. MRk DRI XBE. X 12V HENREFRRXENE,
HEERNTRERR TESHXE. ERIDIERARAKE. g RPBRELR
ER RSO 8 R IR IED.
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STE KFESRHER

ERITHERRETHEET, RAIBMOSFET 2 RARB R AT RKBELHF
BIR . IR S T RS IT X0 W ey A R » 207K F 5 il R #% 1 R A MOSFET &
FARKHT AL .

% F MOSFET BRI IR S e B 0 LU TR P A BRI FF G B I B E R ERUWOLT - WL
2 BRI G A E S AN di/dt BIB LB

RIEEREASERES SOA (21K Bidx. —RBEERTRERR
Bk e 5425 B ) 0 o8 ol X AR R R i B e R - R R () R E. MREETH
(B BEAR - AR o P 455 TR0 SXBECRFIFRY . HE, R A B FARE & B — 1 IE R
W, L, %R BR-R SR R Verosus B » SR BB 5 18 45 7] RE 2 22 L LE 151 B
B XREL THREBAENETL2TER, HAUREEFESEXR. MOSFET MeEHRA
SR TR RS . BT {16 FBSOA e W MBI BT B EEHFR K. WL, MOSFET 24
FHG e SRR SR E R H AR FREEEMLN.

: EERE-PERNEE, 7 30kHz (T HERT , 1. ops AR AR A BB E BB A K

P AR 354, BHRIER 1024 ITARM—FPHET 30 778 . ARk, TR
R R E AR B, TR AR TE. BTLUn E—A K 8E i
AMEK T4 R B RS R ER . B, AT RO BRI 1T 35 2L K i
BT S5 B A R

BT RXEEE ERNEERR T HHEANRUREETRE - BR RS R, %
% AR 1R 28 41 B 4% X0 Y B8 F R0 — 1 W B U SR B B DARME R FIBS B BES ., THE
MOSFET N A} LA A —-1~ CMOS IC B EI8 B . AT BN X8 B HE1T Wk, Bos |/
FIER, EABER I HHEFREERE bR FTARERRE.

10.1 & it B F

AAPLET, MOSFET AR ZHEKRT 500V IHAT KK . BB AERCHER
—iEFR AR 1000V i Lk, HERREBAHLRERE. Hik, AR LiEhE MOSFET AT &K
W R E 12V 3 75V it R VLA CRT 2R RE.

R MR RATHEX &1, R, KFREKENESEEREE
gy — 30 ) Sl FO W I A . R EE M . Th3E MOSFET &9 F <3 B 7T Rl iA B 120kHz &
HiRE, B FETEFNRE, CRT HREEREHEEE ML REET RUERE
¥, £ 30kH: NE#FERC LB REMFME LT IRRE.

it BERTE 10-1 PHFERDB. KEESNES A d— 8RBT G HEH—
A EYLESRES, BEMTEEFH 1T BEASREFUMRKTFAELEE
BB, FLAEEHENRS. RESTIAMBSOKFLBHEAERLER. ATE
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M 10-1 3h¥ MOSFET KMl Rk

& SGS TDA1180 #1 Motorola MC1391 , X BB 4§+ M — B EWMHARBERITRE
EWz—1 MOSFET ShERBATH. ANRERMEANE ORI EE B 10-2 78T
=#3h® MOSFET BB i, JEBRERNTAMEMNKFRERSEPERTBTIE.

+12 ¥

+ 12y

by

shnvﬁﬂl:r—W— ’ ou 2 -
10k §  —
] —s
1 BATRY
= = $H 4 MC1455
+1f‘-r
X T%
> o R
—
«wan \|-.- # MOSFET 3 1B
5.0V [ Mt g i GI_.

CMOS 1IC

MC140458, 3§

“1YVYVYYY

B 10-2 MOSFET ¥Ei B}
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10.2 5 B b

H10-3MBHFREXTHBEER. EMAEEREIREREERBETETE
AT IO, —A MLM311 HoRe i B P X % A OE BB B vp AT SR B P83 ik
BT IR S Bl MC1391 KF4b A, KBS A — i KRR R H R
A B EE M IRE AR . MC1391 AYARMNL L EE s BB 4 B 25 VA By WA 7K P 9] 28 Bk
A MC139]1 HRIERESNRY L. — M REGFSHENERE S oM Bk Llgig
SMERIE 5 Bk o IR 748 . MC1391 IR B4 i i 49 T4 B 1 B0 B (8 Th 3 MOSFET i iR
7 631 B H B RERIBRY .

y
I
|
i
1

A - i et [ —— — A ke e ——

4
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| " i
' 6 12v|mcruz |
! I Out i
' +12V : 2o +TEY
: i"" i
' 2 uF '
I 1'.1', |
i LS ‘ NXAN = ]
! Ay —=0 i
I 4 20k i
: L 9 S CRTH
' ! ) y MENE -
i L 20k Zeak =
A N o oL | eopren | - CRe
b —ww—t 001 uF - ; LY
1
‘;}—* M W_‘ A $150k E
' wes V] 4 s T 0008 |'
E - | 50k k. 1ok '
I * + ot — +71
! s e ,Jr_m HJ"\' 240 0
: e o .ie ‘"- TXFRT _ |
1 MC140408 -
| :n E’;; I A TR
| nitm (KX MW o amn
| .
! |
0 ) i g
3% MOSFET
183 L8 ¢
P T T

A 10-3 Ih3EE MOSFET KFHH B

R 30 X Pk -9 TR ) B B 9 3h 3K MOSFET #92ER B HR B 4 fy it 77 il e FE
1R S At T FF AR BEST . B T MOSFET F R B ATHHE S AT, MR EdyBER
AU ESERRMNMIMATERNBIFRE . WA HFLERDE MOSFET1000pF #I
HMAR B 2 A R X T B — BT W T AT ey — N BN B B R AR o B
mE2E7, bl B EN 4% MOSFET, ## CMOS R4 8 B /YRR i
CMOS AR 2 4 FEIE sl MOSFET.

LEAEEN RERARFAER, TR MOSFET @y #HR RS & K78 o B B 1 3 e
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FE ks 357 1) 9 7 10 22 DMK o R B LR A B T T B R R P e R R
RERMIRHEAEI RGBT Z TERREEM AR, RTUERE
AEFEBRANER T E - ZEAR-TRR. B 10 -4 ZRME b6 E .
B 7 MOSFET B—fRi AT R4, B L& B8R E D HEzhE TMOS W% 5§
Pli. ATREEEREERMBREH, MREBEREENAE. SRS A TR
BEEBERBENENEF. A THTX R EMOSFET SR REEL 2.0V
TRk, HAMREDIREFEED,
EE 10-5 5, MNHERM MOSFET #iH09 T B K Fi H BB i B0 k1T T %t
K. # 8% MOSFET &4 K ¥4
MBI EERKXE T HRE R PR U
Rih, R—— B

10. 3 HEsm R MOS-
FET BKzhas

4 0 0 P T B
. HRETEBDHE, 8% MOSFET
R BBRL R, XM T
T MOSFET 84, Hii#eT —
ey 0 DR 584 T L 7 5 o ; TR R
E 5

K - 5]
H i

4% ik
25 1% o By

57 B T PWM B0 I & 45 L
BHNAESESER T HRBE, =
HOERS R ME. TR 20~35A -
GLARE 34 R ANS Bk g 3: 4 5 .
e RN E 5. 0V AT FE 3 3K 3
SR REER, WREEY
I FF KR Y B RAR, Bk hEE | | |
SRR, BHEER — <
ER#I7E 5.0 B 10A 2 |Al., FEH B HE | m | ‘:
EWHA, XHAEEERAHER ) | |
RN, RTY I Ea % ool = e
e, EFMAERE. .

ERESHMEE— IR~
EARRAKE— BB TR
B SREEMYEAR. -
B 10 -6 F &5 MOSFET ¥ zh 3% e

B EAEN S EEENRENR

AR RS N g 284, Hh s 2 n] 10 -4 ZKF W ¥% B 3 bk b 5L i 7B
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MOSFET
versus toff = 155 ns

5040V

1.0 usDIV

1.0 us DIV
i (6] $eh 41 <

In
1.0 ADIV

MOSFET 8 3 4 #7 5 & T 00 3¢ B e

E10-5 MFEAS5 MOSFET {#7E H &
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Ay, BPERUER —MEEEE R, B ERNZEEEH oV, LIKZHHHER
WEBEHEMIE _BEEN RSN EEEN, IR—BEEMES, TNEKTH
8] &= AT

Rt SRER., BELONESBREFEESXHIEN RS ETEMER SRR G M
A RFPIENE .

FETAERY, MEK & A5 FE BRI R RPN R A M. TS Ous B 3. Oms Z
8] 2 4k B Wk b 3l IE BRI 4 9 PNP BI R s 368 Q2.

5 Q2 enRtt gl PaBa ffd R, e T R B, Fritay bR 7 g a8 42 /i
IR 10V LA ERR BB,

ELTERNESHeREEREZE, KikEHEEFHE. RE, RCHIFHEE
MOSFET Q3 M m— P IF R E, T MOSFET Q3 fit48 ik ¥esgy . 7T LA Rcas s o
PAREf BB ReaR et ], B E KRR 1ops, REBEFHEHFER W,

EW R, BERFEIENM AKX RIEMER MR, W73 o] i B SR N &E
. WEEHBRERES R, TRl SaRse, Kok, E—1 a5 EARE
BHESSEEK, WrB3—12EHERRRHED.

+¥

Ap
MTP1ZRIDE

w02 PR 00 uF

B 10-6 MOSFET Wah28 e By
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$1+—¥ BHEERMIHIE MOSFET

11.1 §RE8{+ (SENSEFET) =&

T EURAI T R MOSFET 84 7 —Fohalk B A 0 0] 3 h 3 45 o B o L 3R e B9 7
. SEFFCARBRSBEIIRY BRGNS R, XBEE TGS b PRk
fTIRE. AT RAXHFETUSILRART FEEFRRRERS K, HLl, TR
In{fe i F SENSEFET =B R—ABEHBIHES.

BRI LR MM RRAELTLRBERH. ENAESLRMBRE, HPEHMK
MR ENEE SR, FTERITREITICIX— B M\ #& SENSEFET # T {EE# X
X —iHE .

11.1.1 L {fMIg

SENSEFET #) T4 U A 14 £ 88 5L o2 58 o 23800 F 0 (2 5844 5L 58 , 5 80
LBk PR — 4, Th% MOSFET #iy B 5 FISAER). ik, MRAERF M ERTHE L
AWRERE A4 FRER L, BB — MW B 5540 R L Do B S LY b
[. %4, %—4 SENSEFET 85300 f S5 . S F A I b S H (R A5 i
T BT 15 SR o 5 9 A

IR BARE B M D FOSR YRR . SENSEFET
e — R L B P 5 L BT A (R %
1:1000IX—¥ER L. CELERRFIMEFHEY 1
L9431 (L BAR 31 50 T 0 26 1 55 7 88 i |
BB 11 -1 R XTSI R T o 1] JJ:}
% TR MRS AR AR R RN AR, B $m&}

o i R LR A LB A n TR S — R X |
% AR AT A R AR TR A — i TR EL K T
AR, BT n REE 1000 1 X—HBE L,
B L S R LS (o S5 F I 0, RSB R B 1
REIR T SR I 4 A

Y- R TRRRENEEANT SEEAMT 2 M, RREEN B GX
— S AR R EED) BRSSPSR A A SRR v BB 7 %
$h o= I A UK. @ X — R, B SENSEFET 848 A8 mm a7 i gAY “%
BRI o R AR 0 PR/ T 32 9 B B Rowcn B9 10Y « BURIEE B9 FLAR 4000 5
FREEMBLERBE, BT Low/n. TRFL. FEITHAEHR NI E 57 540 o R
B R LB BH IR M o SR SR SR AL A ) T R S SLTRLAE K 0 W
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TH B RS S R B AR, FETARERAER. TEiTie X —s
B B el it A S 1

11. 1.2 i3S M=

FIRWE 11-2 @ R, RESHTE RSN ERe s, Zix-—Badg,
Rosem AR EEFEN TSR, BiREEEMBENSERURLHGIFHER EER.
Roson Y TAE 7 38 B2 3 ST BE B9 Racon) FIBE PR A Romeon RN . Repnse M ERAR LR

IR Reense R FF B » WITEBEHR IR BT B KB IE R Voson X Raon/ (Raon TR1) ¢ 38277
Bk, RBRRTFHEAERNL2FAR-BHEETNEXNENEIA Rios/ Riwm TRy &
ﬁﬂiﬁ‘ﬁ%ﬂgﬂq#%ﬁﬁq ﬁ*ttﬁﬁ%ﬂ;ﬁy&ﬁ H:E Kuc. Rion R, E{]E%ﬁl‘iﬂdﬁﬁ
AREFE, BABENRHLERE RisonERE Ruome Ry FIET A Roson T E Rian EEF .
7&?75@{‘&@ T LUEFIE R, o0 T BRHEE n BWE Roven I1E .

FEEANNEEEE, TP ERpEEEABTRLREEE, sl
*ﬂiﬁffﬁfﬁﬂﬁ HELTEMT .

R T

(1> Veense=Ib * Ruceny * Rsense/ (Rsense+Roweon)

(2} Rsense=Vsense * Rovoons/ {Io * Rocom— Visense?

(3) Tb=Vsense (Rsense+Romeon? / (Recony * Rsense)

AREFBFBANERSHNEEEFYE. LI MTPIONIOM B#, +HERNEE
MFRLU -1, ENRERBEBREREHS SA,) Rion=116m, Ry=44m0, Ropmen =209 FI1F 5L
TiREH.

®11-1 BUEASTNENNEN

Rsense it BP9 Rsense

mV

M 819 Rsense A

mV

20

47
1046
200

1k

5l
106
179
284

480

S0
105
185
a0

480

HTRAENTRESREE - PAREFRLAUEY, FURPHEREENERBTHER
BEZH. EHSEGT, EH1 -2 pPHRAGRIREMTAE,
M 11-2 (b) FrRgABM P, X4 VeasE T REHEENSEFRE Vuif, PE
— BRI, B, B VBB BHE Repee T8 H 47 Io M R G RE=E—
TRFIES.
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-ﬁﬁﬂé
H15-20 ENARBLTHBEMNEFERETHERKBER

15.12 W5 B HFEHEME

WMBEATHN R BE L BEEFRMEE., NENBRESERAR-TATRRESE
SUSEREHUEE, —MHTRHEREXBEEAHEE, DR MR E R
HEPFE, BT, R SEESTHEAEME RN PARER, BRZREEREMNEHE
PREEMERD LEAGSI/M R, EBEFEDTRR—ITEZHEE. B4, B3
W RS RO EREERW., B, GFAME REHSFRDREESR -8, X4
MEFFARFECHEBTREVEMSNBEARBUBYMR W,

LIEM RN ST AR EE— TR, TR RERGES, flm, A
TO-3HELHW—IMERZMEEEEIINRBR . d THEESIFHBERENR, KBy EHN
RERE, SHASSEEEBRTHE, FHRRTERILNEMRTHRMBTHE,
MIL - 1-49456 354 AT ER AR @ HEF AR RTREE M ZIER “BREA"
8.

Thermalloy %2 T8 R — ¥/ 3 MBWT Br A W HER - A g, AMAHBBR e
B0 i1 ) B YOI ) AR 4R b R 1T VR 4 , Motorola 2R R Al — 4 e T3 [ B 8844
X B FRERERE.

PHETER. B TO - 220 AR, B H - MRS ERR T L ERILHTE
®, WU - EREESEFTE EHTEE. XARFTENESBITEFRPRE
., MREEXEMNEREREEERREENNRHZS S, LB HARE A
PH{E. N TBREFEEXFESE, BREZHSHAKBBAEE. it 15~20UMNiRER
B X 7 T A R Y

FEMBEREF BN —TERERFRARGBENEEIFG/NZREN R ENER
LR, ZEE 15 - 21 FTRE TO - 220 ¥ ML FEREG, B RFBMMNERENS
BB —Wm—— X —WREEFLACE — MG BETRERE. b7 HERMRAR,
Motorola AT @ TO - 220 HEERFBRENMNE, EMSTHEFREAXRE - BEER
g, EREAHEHESXFBEERATHEHN: =M MBERAREVER.

(1) Motorola 2 B i Wik BAY LB REL B S LM — T ALEBRII L SERAEY
ETH. AR — TREEEEX L, BRAEENERENEREF A RNR

— 275 —



it

(2) BTFH#ELEKSE RS (JEDEC HE
BBV ERERTEFEREN Y, B
—AEEER BT LR B Rk T DL E R R
I 2= 3 Y Y

(3) Thermalloy AR BERBEBNMERHE
REERTNE R LR LD, BE
BREEEEITLE,

—RFER, BRX =T UEHRERAFL, K
EXERETELANHER. & TFE—HEERN
K RHEEELRWOER, FLULFRED
AREERAFKFHAFESERBEEFIEME
5,457 2, JEDEC M EARBHR INRERE

BRI R £
$SHEE | WRARMHHE

774

A 15-21 ZTHREH K LK JEDEC
TO-220 %, A&
FuBRUELRE—RS
EAM3IEDS —mEE

r———

1l

TS o (B B £ B

F Thermalloy 2 AR ## BBYH BB E , T Motorola 24 7] 10 B %4 53, {8 oy 1 7 ) 18 B 1Y
B, ATHAEHNNE YR, SRR NEELFRE—EE, HFUBEER “%
P 8 B R B R A K, RSN Y BRIELAR /D, T TS B Btk AR {3 K
B, “4M%” BESESARERMLERRY.

EHERET, SRABEEZANXRAS LEHNRARE. MRIE— I FEEH
HEGEARAEFREESHRAL ZH, FERLRSEERTH, EXFHBELTE.
TENNESRBRNESHAREEST =B EBHNN . EXMEAT, EERERS
RENEE T HELEREFiR, BMZEEIA (ATHhe) MENGREEEERMN, &
Thermalloy A F B AAEHUENBERER &, HBETEIAXELBRANEE.
T 348 ] 0 2 — B SE 1 B HL 3% /) S . Motorola 23 51 30 B 5 s B RY 42 B 69 18 B W B B AR

MEIA EBABREMUETRESLEUEERE. HTHEIRAUX -SEEIE
AR, OB —BEREXEEMN, FENE, EREBEER T EEMR, &
EAC R N

¥£4% Motorola A A B MBI EREBEE SER A BRLHBRSHRE, —Eif
#HESRERRBASERERS, REFERTF AT AR, EALERER
BB RGBS, B PRERRASRREXME.

Thermalloy 2 & 3 B 3 AL B A, T M PR GEST WA AT RE XS
B TSRS, Bt E R — A R ARG S RREERA S E# TO-220
RIS 0 22 (B B B IR PE A B T 3A 1°C/W 94828 8% 53X Fiig 35 — iR 18 R i BE 3 R
YW, XM RERBAG., EXHEEEEN AR, BR, F-BAyReL
SHSEERTHEDNRENMBERE, X—RETRBAN. Eit, $SHEWEH
R HEARENS Y ARAEEMY. _

EIA # B/ —RRESHREN 7 ERER SRR RSN 2 AR L5
Y BET—BRIEN) . AR HTEEYRERMT L R/ T, KERET
63p Ht, HETHBERE M EE, REX—2% SRFENEN FH ARG IR R
HFHRENE, BWREE, ZrtRaEnEn, ERREREaeeE,
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AREFTERNFTESE SR BN, TR R A £ A F ot il B4R R iR 0.
MREREBGTEM BN RN, SRRE/MRAHELERE, NWRHEENTES
EARSAHEN.

15.13 Mi®C MHEFXE

®i5-4 MR
WErAW |EELSH RRE ' #® & hiat A
wie® |“HEE| R o MR R
Aavid Eng. ¢ ot - — - — - s hat
AHAM - TOR — — - — — — i X
Astrodynamis X - -— — — — — — W
Delbert Blinn - — X, — X X X X X
[ERC 4 - - - - — — — X
Staver - — - - - — — — X
Thermalloy X X X x x X X s x
Tran —tec - — X oy x x - X b
Wakefield Eng. X X X - x - — X x

15.14 # & 45 &

LEEEFHELRESENS JEDEC) HEXIDRFT 1957 EXHZHE, R
HEAHESHEE— P ERAUEL T LRE, BRAESERXART MIFS. M
TRXBTALRRERE HEWERENY, &S JEDEC BE M HFNESE, KEhEE&)
BHEENSHERN L —BERIRBEERE.

St feiREL, JEDEC F 1968 ERE THAERANTILREK, EZHERREY, FINHEE
RUHRER —REPHEIBBERT —1 G, - BPAAEHBEZRHENBRHFES
R

flan, TO -3 XKEFREAEH . HiEE R BERKER 300, 400, 500 f 600 #
By, ZLEHBRRBMAERIHA TO - 204 K8, TO-204AA X FEM D 100 BEH
TO -3 3, W TO - 204AE W FE My 600 FEHEA TO-3 2K,

F15-5 BT HERTNIER,

®is-5 HEFRELE

JEDEC ¥ || JEDEC #+JE
e =2 W5 R A5
IR % 53t BHER L% B R

041 TO-3 i TO - 204AA 15 - 264 011 TO=-3 | TO-204AA 15 - 2R4

003 T™O-3 |2 15 - 264 O11A TO-3 | — 15 - 264

009 TO-61 | TO-210AC | 15-264 | 012 TO-2 | — 15 - 264
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H¥

JEDEC 3 JEDEC ¥
SRS RFEE | HRES REH
A | BERR MRS | BURK

036 TO - 69 TO - 210AB 15-264 | 314B-01 15 - 266
042A DO -5 DO - 203AB 15-264 | 314D -01 15~ 266
044 DO-4 DO - 203A4 15-264 | 316-01 15 - 264
G54 TO-3 - 15-264 | 319-04 15 - 264
056 DO-4 - 15 -264 [ 328A-01 15 - 264
058 DO -5 — 15 —-264 | 332 -04 15 - 264
61 -03 15-264 | 333-03 15 - 264
63 -02 TO - 64 TO - 208AB 15-264 | 333A-01 15 - 264
63-03 TO - 64 TO-2088AB | 15-264 | 336-03 15~ 264
077 TO-126 | TO-225AA 15-268 [ 337 =02 15— 264
0BG TO - 65 TO - 213AA 15-264 | 340 TO - 218AC 15~266
D86 — TO- 208 15-264 | 340A -02 15 - 268
0B6L - TO - 298 15-264 [ 340B-03 15~ 268
144B - 05 15-264 || 342~01 15 - 264
145A - 0% 15-264 || 357B-01 15- 264
145A - 10 15-264 || 361-01 15 - 264
145C TO-232 15-264 || 368~01 15 - 264
157 - DO - 203 15-264 || 369~03 TO - 251 15 - 269
160-03 TO-5% TO-210AA 15=264 || 269A - 04 TO - 252 15 - 2569
167 - DO -203 15~264 || 373-01 15 - 264
174 — 04 15-264 | 383-01 15 = 266
176 -03 15-264 | 387-01 TO - 254AA 15 - 266
197 — TO - 204AE 15-264 | 388A-01 TO-258AA | 15-266
211 -907 15-264 | 744 -02 15 - 264
211 - 09 15-264 | 7¢44A~01 15-264
211 -11 15 ~264 ¢ BOG -~ 02 15 - 264
215 -02 15-264 | 807-01 15 - 264
221 - TO - 220AB 15-266 || 807-02 15 =264
221C 02 15-268 || 5307A-01 15 - 264
221D -0l — — 15~-268 j| 808-01 15 - 264
235 - TO-208 15 -264 || 809-01 15 - 264
235-03 15-264 || 812-01 15 - 264
238 - TO - 208 15-264 | 813-41 15 - 264
239 — TO- 208 15-264 § 814 -01 15 - 264
244 - 04 15-264 | 814A -01 15 - 264
245 DO=-4 - 15-264 | 084B-01 15 - 264
257-01 DO-5 — 15 ~264 | 816-01 15 -~ 264
263 - TO - 208 15264 || 319-01 15 - 264
263 - 04 15-264 || 043-02 DO~21 | DO-208AA 15 - 264
283 DO-4 - 15-264

289 - TO - 209 153464

305 ~01 15-264

310-02 15 - 264

211 -401 15 ~264

310-02 15 - 264

311 -02 15 -264
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B+ FBEEMERTHE MOSFET

M-S B R TR F T MR B BN IR Tl R (ESD), Bil ol RSt
BUERERENR 16 -1 BT AR i SR A BB R 6 ., B b B AR e
FR, GUSRLEARSTEANT, SREABERER Y ET TATITHXOH— M EEG
i

F16-1 FHEHFBEHBEHREY ®i6-2 KEiREr
R
® # A =R
= B E V) ABIRE BE %
T 3 i
h3E MO -~
3 MOSFET 160~ 2 GO0 AL #
TR N & miEw® 20 000~ 40 000 F%E y:]
HRIHY & EE JFET) 140~ 10000 EH‘" g
I 40w 40000 W
. . » A Ht i
MR RS 300~ 2500 B &
M A R AR K E (CMOS) 250~ 2000 RIS X AE L g
- il *
EOE LRI RS o 380~ 7000 X T BN >
8 SHIRE &8 SR A AL HL B (ECL (IC5)) 500 EZERM i
Mt REETEEBR(TTL) 300~ 2500 R LA

16.1 BREMEBHF4E

BEAZESEFRLIESEHEERTOMRMABNRHE X 16-2), Lwdh
RERHREHRFEHHFHSHERNEEEE, 2HEFNEE REEHEREHS S
B). HPFREESEEELREN, RARREmE,

MNEI6-2HUAB X16-3 RKRIPIKBBRR

t WFER B AR . BB P el v
Eﬁ%ﬂj@.ﬂﬁﬂﬁﬁiﬁ FERRRBHTA JEXREE Yy 10~20% | A BB % 65~90%
iR R16-38MM e 35000 1500
TE%#%FFTWFE% ;EEE Z.ﬁ'ﬁﬁ_tﬁﬁ] 12000 250
i e %?‘_ ‘ LERELETH 6000 160

AZ =4 ﬁ AUB s resrsnns 20000 1200
HOIURABIVNOIE 8 mpem e sk 18000 1500
BB T THTERERZE seuzsThs

%, RESTESFEEBIR
iR EHBE.
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16.2 FpE AT T3 MOSFET

TMOS fEh—FME R E S ARG H FREEAREF AT ERT SRR, 8
& TMOS & F AR CMOS SR8, dTF TMOS BHASTARARSA, ENER
REAMRGFEEZAESRIEKSHEE. BR, ~BE4AGE, b FEM-HEE
FHEEHLSCNEER, S8 AR R LERIERTE. AM-ERAHEERE V=120V
FUR e RE 322 — R 100~25000V MR T, X EBFLARBIEHGBAELERT.
B 16 -1 p—TH a4 —TE THRBECETRL TR —RSMB L.
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|

EX 8 -
FH=1.0mA i;fﬁﬁ&iﬁﬁﬂﬁi'ma—s#
KT - 20V 1% : KF =20V 44
16-1 —4FS&E (B i— T TFHREREMEREERERAR RSB HE
(B B Vil & T o Brdethdist, MR BIREIRN B4R e R e THIt i
73
16.2.1 BERE

RPETRENEFFERBHLERRHRS EREFENRTETER. WHEKL
EREMHTERTEERERETRIAET AR, A FEFREEEFEPES), L
REEFHEH g 5 — A REMKN TSR ERW AL KD ER, MRER A
KERS%EF BHE. ANTRE®, REARTLENZS. mMEERENRERRE
(ERE. FHEART. ANEEKSE), BEMETTUERFAFRF TSN,

—~ M HAREERBERE SN TS LIRAE/RSE TEGPBRE, REARK
FLHERMBENEY, FRFREEE, FEESFRTAZTSBERE EBES &P
B, MIAREKLARE. FAEIFRY R, DEELHWEEST., EHERE, K. B
HERAUSF. LONTHERSEE. NENHAREMEN N TERHITRE, FERANIE
o o) BRI SE B A BROE B B R A R Bl A\ BRURK LE 8 22 2% OF ) i ol R % (R T 31,
33X 2 00 b5 8 B B L e AR ) e M AR M . 1 16 - 2 R — A BN R R s MK T ARG,

B LR IR SR A RS BUF DO o SRR (AT R 03 F0 F T A B
EHMRHE., FRIZEHRBEIR.

) ERERTHALE R TERERERTERTH.

— 280 —



() FIEREHETHRLAETRRRENETRNERETHETES.
(3) W IET AL ZR B A7 i L R ST 1R %4 P
HIEARBTHEEME.

16.2.2 FkFE Nt e

% F#R ¥E MIL - STD - 883B i 3015. 1
Fik, R MIL -STD - 750C f§ 1020
ik, BB REEMPRE DOD - HDBK 263 1
DOD - STD - 1686 B2k 5 {4 85 {4 X #9685
BAHEBEHRT TR R16-1), &3W
BRAXR—HRE, “AHEA" (HBM) #
NENRES—AHEAM AN BEETFLRE
J1 (100pF)> MEBPERFE (1. 5k EHEE
BRI (B 16 -2, MFEERAES 04—
4~ TMOS Th % MOSFET E#HItH 6 A
&) BEHTHMREFT RAWE. 0F8

Ei16-2 SREARREBRTER, RTFEE
BFREm, BRrPOonmEian
RAMHBERTE-4. BA LA
B WAL — T R AL B I (Y

W%, WRALDHEREHRE, B .

R 57 T B A, B T 1 e R 4 =T o B
FRTTREAEA RS, EI, RiXEH oman B 12 —1 =
AR R, (B 05 8518 51 E B 89 4 i 3 28 | Tow i =
. EAYEEE NI HEREEE, ;

13X B LA v A B Y B R AL B TR R AR =
TTRBTITFERE . B i16-3 AESHFAL, H¥ExH (85
Coa i BUAE FH B 28 ] LH B9 R ER P
16.2.3 WBENIEMHE L

R RRTE A DO L PR BUMUE N BE, E0E H MOSFET JUAF B BLH) 7= dn T REFE 1.
YE TR 45 40 T 40 B 0K 1 B9 R e, S BB ) BB FT A M AR R T REHE S — A — AR IEH5 .
EBAEBEOHNK, RPBEENEENRHREZHMK.

BXi16-4 EBEHTEME (HEM) HBEHPIWEN

B {1 g MIL - STD - S83 DOD - HDBK - 263
C; MAEBE A5 25 AR RE NS
0~-1000 A % Wi S
(R } 8. ME, MTi
S =, SHE, S8
1000~ 2000 A X%, HWEW
B (RemkEaE
2000~ 4000 B B=H WE. SHBEHN
4000~ 15000 %Eﬁ) ‘=0 2 IRy

O EFSNBHESRRYBNS, EHFEEGTRARPHREN = EICEE 156V K (% 16-3),
@ BT L BN — e B IR . — A8 A7 B 1 SRR B A L R ey X el T AR E X
SR EEEEM RN, BTORER, BRZU— TS5 QR NERROFRABEBEERR
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16.3 #FSURERIE

16.3.1 MjEARYNGER HEE bk 2 4 25

mE 16 -4 BB EMR AR - TR EEER R ZE EtemEH 15
SRBEERGSREI T HEREPEES. SEH—IMTHEHECEREFEZEHHR
Bmpl SR, BARAER—PRY 20V HRERFEHAREETHN, BEHEMLE
B 1~ 100 H @Yo Haal A1 — 1 SR Ak AL B BR MR 1 W A8 2E T I8 5

= T2 . G
ii =] L e CEE]
dey oo+ =B
" ) «.-:.-\_ .
) L $aoqidey:
- u-m%—"
i G204
5.1k 4 '
F RS ;
1M £ 588 =
A ]| 4 . b0 .r IEny T =B wiv it
h . 22 s =B+
Per. | 318K f;“ 5V %02 Ky o = Kiovac KSOC-I1
% 3 1 ‘ 2 - 150 0 = 20-75 0
- F2 F i ¥ 114 Walt 1R
Izu wF , : OV, 100pF = HPgEaasl

16 -4 H&H 40kV Z RS ¥ e e 3 A

MAFTRAEVBBRERWRESEFREEN. B 16 -2 BT RFRARUE 1
pegad:vly $oi - X

R 2% i 0% #E 4 ¥ X DDD - HDBK - 263 {981 @ KR H, HEES M T H&Z7R
TMOS M EEFEFFENEEERERNEE, HHETHRRAZNY.

BEENEEHTF M ARCAMNTRAS ERMSE LETRG®HEHETH. B
BEHFEE—TEERAN SONMRLTRENER L. € TRINEE 5T EXAS
BHFENER L ERE O UEARS MR TFREREE. RMNERE—TIRER®
&+, AT AR EERSHT e EMER. NRAREERAHEDUT
(BB AEPHALRAENS. XABIHLNARNERFITHTH, B THKPRE
G —RESER BRSNS FE TRR]E,

1. BERMGF
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HRAREN, SESEBSASEQETEXAMETHE. ARARELSEEY
He, XRATEXBSANMFTRBEN AR Z AHYESRERSERZ SR %EHH
TAFeE RZZIE . MﬂﬁEIN%EEﬂW%KMm“W%Mﬁ?ﬁ%wﬁv%ﬁﬂ
MR Ak 8 R —F RS —K - 60 - C—— FMIESE ERSHB D RER T
AN . ﬁléiiﬁlﬂﬁﬁﬁéﬂiﬂiﬁﬁzzﬁﬁﬂiiwkv HH SRR EEERIAFERNILSY
BRSPS HNRUYBETSBASLINEATORY. BEXIEBRETREHEBERAAK
R SEF L RERECE, WTT#—SHRA T AFERE.

BEGBERTHEERARITL MM Maida HLARAF BRI SR EKOERY . B
ERBIRE.

1.5k B BBEBELTHTHEEMGTUERATREERER). ERHIEHE
H 20750, IhE R 1/4W BYIR & o sB PR 3 G SR 4 L 99 » BT 7 A& A Bk i e, BATE] 6 FH
B o 2 4 S B it L B A AR B R RW%@TE%%&%H%@@@E Fir DA X
R LB,

2. BEHE

ZHEAMMEEBSEE - THENMRSEEATARES. 5OWm. Bl s
FEFHMPRBEFNEAR, TTRMENTERSFOBEAREAEEGERH . S EX B EE
BETY, LASGEEHAREESE (PCB), EERTNRE, HAZEFEY.

FREESMNRITELBETR, JUEZBESTSPETT, EMEENETFTHEETR.

3. W7

HE SR B D B R B RS T 2R R ESHE A W 29adE
AERHRBESHNEETENER. RO, — -850 e ik o SURE T LSO
WE. B—1®HCT -1 &R EESRM P6040 LM IR 350Hz 09 LAY 7R # 3% Tektronix
2467 BT HITHE . TERNEE NS SarEmM,

16.3.2 SLBEN

BATE BEMELC BRI R, ATE%ERERREan rRFETERE, DHBH
g B FE AT F SR BB R S A e R L E R B DR LB R %k,
FRAE SRS EE. FHAFE KA K2 58 DUT 55310 5 2800 3 A B 20 3

EREMA TRECFETESEBRK. SFAEATHERGBER.

BR, ERFRGEHMR A BESHABA S AEESKNRE, TRt
EE L RS E LN, R THRREASGEESNE, R A TRt B
FRLEH, TAX—ANBEORKERKTE. TRAMRDYEEYEUEBRAEE.
ERATETARBHFERA TRIGRE, SR, TEOMEE, RESEHT T4
i®, FERUREREETRITHIHARNCLTUERH XD,

r3 3 i

TEMEAE TR AR, SHEPHRERNTTEETERRRMN, 45
FE— IR REAT AR R R A RS kM. Motorola 20 8] 3% B TFE &R M A X
e BT B A I B R R AR
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16.3.3 RiAER

& A 100pF . 1. 5kQ e B F 1 6 i P AR Nl R R O i £,
BB U — 1 BB RH RSN ERER R PR . XX — Ry
AR o R B R R ~F A 3 A T 1 1Y , 2N 1 AN 7048 HBM W48 3038 )
—AMRRRKHEERR . ROUMK, FE %25 el 2 000V LT, BERRE

h‘ 16 -5 Eﬁ:ﬁ%u mﬂ%ﬁ

MIL - STD - 750C 5 Xy i E@UE2R . i, 8 Fzh®& MOSFET 8 F+45/hL>.
®i16-5 MLER
2 # oo A SHRT Mils®) | Cue (oF) | 0B (V)

2N7000 (/MES) | 0.5A, 60V, N ik, ME&EE (TO-92) 302 60 135
MTP5Nos® 5.0A, 50V, N, BHHE (TO-220 76 150 520
MTP15NO3 15A, S0V, N, SKiHE (TO-220) 1502 700 880
MTM6EN60 6. 0A, 600V, N ik, &M% (TO-3 1992 1400 1350
MTMSNG0 8. 0A, 600V, N i, SHMHE (TO-3) 2502 2000 1500

i OB AR TMOS TEHBNBERTH, FREFNRARTE h—&,

Al 16 -5 iRl T 2% (SEM) B H BR T # st g TR M /MMa S MOSFET
B e SAAIR . BB EMBIRTLE R MR E L2 A BN 2 ko Rk,
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B 16-5 —4 2N7000 /MES TMOS B4MHEREAIRELR
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