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ABSTRACT

Switching power supply are widely used in both electronics and computer. Because
switching power supply is a small transformer and high sensivity electronic product also use
switching power supply . This supply is be able to generate 36 V., 15 A. for addominizer , drive

a motor and control motor speed where different load is applied.
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Class of insulation typical ambient maximum operating
Temperature in ‘¢ temperature in'c
0 40 90
A 40 105
B 75 130
F 75 155
H 85 180
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Tagnevsnaaeeaagyl

D1 D3

AC 220 V.

R1
330K

D2 D4

DC 310 V.

330K

sif1 4.1 2995 lududunm

fvualse@niniw n v Power supply dlu 70 % lumssraimuald o midy 20 A

doliens IFaueSsansetunszuald 15 Aase

a A ' P Pour
pszuailseaning lewws) = : P =

Vi(rus) n

vesnssamsgisons (Fel)

P
Terusy = B — 4.2)
nVinerms)

_36x 20
0.7x220

= 4,675 A
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Fufvlszailamed mnauns 2.1)
. e Ar

AVriprrE

Al granad C mwilszy (S0H, 1% 10 mS)

o 4 w s
A gop UTIAUNTEINOY (10 % YBIUTIAUDINHN)

_ 4.675x10x107°

(&
0.1x310
= 1500 uF
Cl, C2 = 1500 uF @on 1800 uF
laTen PRV =2 Vout =2x310 =620V
IFM = 2le  =2x4625=935A
IFSM = 5 Ie = 5x4.675 = 23.375
@onldwes 800 Vv 35 A
RS AInansud 01 Q SW
fad IATIMUATIUT = 1.5 x Iveams)
= 15%x4.675
= 7A

{@9n FUSE F1 = 250 V 75 A
R1, R2 (WoanransznuenA1 ESR 1u C1,C2
@on RILR2 =330KQ 1 W
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IRF 460 I D5 D7 Lo 25 uH
i ’_—_@}MUR 1540 NI =
Vi
1800 uF == P
200 V. A MR3020
| T1
9 R .Nsl
DC 310 V. b Np % ' o
i Ns2 == 4700 uF
22 uF 250 V. 50V.
Q2 ) D8
’82%%“5 == 1T MUR 1540 MR3020
’ B
{ S a o o
31 42 savuSasnounesmes
Muua TomBNPYL R £ WY O Fe 1 4.3)
04
= = 8 uSec
S0KHz
9R51871 NP/NS
Np (Vin(min)/ 2 — Vck(sary) « Lonmax) “4)

Ns (Vo +Vd)T 12)

=(280/2~1)-8x10"6
(36 +1)(20x107°)

=14()><8x10_6
37x20%107°

= 3.005

Vo 36 V.
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NUINUIOY Primary

_ (Vin(min) / 2 = Vcrsan) - Toneax) X 10°

Np=rr——————————————————— (4.5)
ABuax - Ae
Pout 720 W taenuiaunumeslsd ETD 49
{nu ETD 49 0 f5 = S0KH, AMMUUIUANERS  ABuax = 2000
Ae =2.11 (cm)’ Giufinthdavewnumeslsd)
_(280/2-1)-8x107° x10°
2000 x 2.31
= 24 39U
NUIUTOY Secondary
EE:S’.OOS
Ns
Ns = i = 8 991
3.005
WA g vea primary
2 1 -8
Lp=47z.XAepr X 0 ................. (46)

tg
MHUATTEZY¥00INA £g = 0.1 mm

4w x231x24° x107°
0.1

Lp

= 1.67 mH
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ﬂi:ttﬁﬁjﬂﬁﬂﬁPrimary

) 2 17 o .T
Ipnn = Po-T N (Vin/2-Veessn -Tov 47
77 - Vi) Ton(max) Lp
720x20x10°  (280/2-1)x8x107°
Ipreaxy = —+ =
0.7x280x8x10 1.67x10™
= 9.18+ 0.666
= 9486 A
Auendynlidn Lo (fuua ESR 489 Co=50 mQ)
A 12 SR o A N 4.8)
Vriprrr
b}
a7k 2010 59107 ~16x10)
2x(200%x1077)
= 25.66 uH
fuduilszqeniyn Co ieanfusunIHIRDN
don Co =4,700 uF 50 V
T v
maunuilsey Cb
ONREPHY  nad A (49).
AV
av =02xdm 923310,y
2 2

_9.846x 0.4 x 8% 10°°
31

= 2.54 uk

¥
@enf1 Cb = 2.2 oF 250 V sy lifivg
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POWER MOSFET 1@®n IRFP 350 VDS =400 V ID=16 A

DIODE DI D2 (ion MR 856

TRANSFORMER T1 (a9n1U ETD 49 bw =32.8 mm. H.=8.4 mm.
Y84 Primary

Np= 24 501

17.1bw )3
¢ YDINIANDULAIVINAUNT (2.17) did =( 1 ] mm.

=(17‘1 x32.8)5
24 x 50

0.776 mm.

BonaIawes  #21 d =0.7239 do =0.8052 (53WRUIMN)
t =0.841 Rdc=0.05399 Q/m

v
1UIUTY Y09 Primary 9INAUNIT (2.18)
Np

24

( 32.8 1)
0.841

& &
~ 0.631 %4 Veusmdlu 1 9u

Pid =

AIANGIVOVARIA Primary 910 (220) H = (do+1)P

1

(0.8052+ 1)1
= 1.8052 mm.

fMulaadasaIu Fr 91naunis (2.22)

Fr = 1+%(d/did)6

Pr = 1+-§—(O.7239/0.776)6

Fr= 133
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SN UMUAN ST U SUAONTTEMIIEANNEY (Rac) MNAUMS (2.23)
Rac = Fr Rdc
= 1.33x0.05399
= 0.0718
fdegaudeluvandn Pw 0INAUNNT (2.24)

Pw = C'x Irmsx N xlavx Rac

2110 lac = 85.09 mm

Cc = 1
Irms = Ioﬁs— Z—O—’Z
Np\ T
1
= 20x Jo4
3.005
= 42
a4 Pw = 1x4.22x24x85.09x107*x0.0718

i

2.587 watt.

Secondary

Ns = 8 58U

y
AU P UBIRIANINNAUMNT (2.17
1

] & 17.1-bw )3
Ns- f

1
/. 17.1x32.8)3
8 x50

1.119 mm.

Il

@onadawes # 18 d = 1.024 do=1.118 t,=1.168 Rdc = 0.027

UHIUFUNNANNIS (2.18)  Pid =(—b—
w ]

[32.8 —1)
1.168

¥
= 0295 oy Sy 19U
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ANUFVDIUAAIA 910 (2.20) H = (do+DP

I

(1.118+D1

I

2,118 mm.

ANUYIVDY Np Hae Ns 1.8052 +2.118

I

3.92 mm. Ok

MUIUMOATIEIU Fr 910910AUNT (2.22)

Fr = 1+%(d/a7ia')6
Fr = 1+-;—(1.024/1.119)6
Fr= 1.2%4

Smhamn g finsEIaas RN INET) (Rac) MIATUATS (2.23)
Rac = FrRdc

1.294x 0.027

0.035

Masgaudoluvaain Pw 91nauNTs (2.24)
Pw = C x Irmsx N xlav x Rac

10 lac = 85.09 mm

C = 1
Irms = lo -]—122
\/ “d
= 20x4/0.4
= 12.649
22'lé Pw = 1x12.649%>x8x85.09%x107 x0.035
= 3.812 watt.
fdsgyfovesvaninviavug
Ptot = 2.587 + 3.812

= 6.399 watt.
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~ 9 a A 3
Qﬂ!ﬂ@)ﬂﬂ!ﬂﬂﬁﬂ@&kﬂﬁ@ﬂ&ﬂﬂﬂl‘Nﬂ1ﬂ'ﬂl‘ﬂ15 2.29)
23.5x Ptot

Al = o ey
JAex Aw

23.5%6.399

V2.31x3.73

51.23 °C

It

gamgiindeu/asvaziiny
( At +25°C)

51.23+25

I

IS

It
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4.3 219950URN I UIRIAAILRNIINUTIAY
Aon'lofuns TLAS4 1IARLANMIINULDIABUNBSIADS2995v8e TLA94 1HUI993 PWM

ALANAIBITAIRUINUSIL  Tumsnanoedeleesaagll

12 V.

Vo 36 V. +12 V.

Ql
2N2222

q

13 DUT PUT CTRL
TL 494 +12V
5 12 K

47X Q4
' IN2222

RIS

Q6
N2907

2N2222

71 43 299ImnnuuesnIng s led TL 494

AULIAININNIUNAMNINANDY NAYAT

R
o LR o A D (4.10)
1.1
T¥n2mdf 50 kH,
e 1
SOKHz
dons1 R, = 10 KQ
1.1x40x107®
S
10%x10°
= 0.0022 uF
AUIUAT R3 ae R4
1NN Vo =36V 51404 VR4 =5 V

vra=—0 R4
R3 + R4
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fMruald R3 = 10 KQ

10x10°
R4=
36
~1
5
= 1.6 KQ

1% Ra =15 KQ
RS, R6 R7 Az C3 @y PI controller

R5 =33 KQ
R6 =33 KQ
R7 =39 KQ
C3 = 0.068 uF

¢
4.4 MIBAUVUYANIURUUBLADY

4.4.1 WagIanlugady (PwWM)

04 V. Control
+ 1AVY
R1 R2
3.3k 10k
415 HI1L2 3
R3
10k
RO 33k
N4 1 16 | 2N+
o [ b E:
b IN-| 2 15 | 2R
1k [C2 -
10 uF 25 V. 12k |1 c3 R7 33k
¢ ) - FEEDBACK 3 14 | REF
' u 1 0.01uF
- = - R$ M DTC| 4 13
TL 494 j—_?
Cr.|:s 12 | Ve
RT | 6 nlc
GND| 7 0| B2
R9 C4 11“ 1HI11L2
1 - R10 l
0k ]nF—:‘ R0 ﬁ 8 9| E

= @ da & v o 1Y
511 4.4 2eesiaci-Iavi lugradudmiualugy Motor
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MSNNIHUBIDS

Gonld IC TL494 dmy Tnuanduquusedy useduR control sztinNINYARIURING
Songil Taoussduazeglugag 04 V. ffin eror Amp WldiSoudioufiussduil Feed back

d a8 .
VINOIMHN 1ABll  gain NAFAT

gainz—I;VTO— =1+§2— .................. 4.11)
in
_ 10K
12K
=08

amuanld Awaaldnngas 4.10)

_ R G
1.1

.

_ﬁlOlen
AN

o
= 9 us. Ranudiszing 100 KHz
A 3 o 9/ (4 p=1
@enl¥ Q1 waz Q2 vea TL494 Mviual¥iv1 13 (output contro) AINT1IA ATV
mnhfumunavesdyaaiufosves I© Q1 ez Q2 svhanmdeudulerunsovuy Q1

uaz Q2 Whdaedu



4.4.2 MINUUUNIA out put

>
411 TL494

+9 V.

" 9-10 T}ﬂr—-—
1 6
HIIL2
H
2 4

RI
1 1.5k
Ql

b 2N2222

66

U820

Q2

2222 o

R4

0

RS

Q3 0
2N2907

ZENER 1
6V

ZENER2

6V.

ZENER3
6V.

36V.| 8A.

gﬂ‘ﬁ 4.5 19ININ out put VBIYAAIUAN Motor

R7
0.05

+36V.
o & Qs l:q
IRF 540/ RF sd0ffy IRF s40]fy N 680pF

~ R ) D2
3:; 302

D3
U820

1% opto couple H11L2 flufamennsniald Tr 2N2222 ag 2N2907 il driver

~ (] d A A
ﬂszsmw"lﬁamuuamm ﬁﬂﬂizuﬁmﬁﬂﬂﬂ'lu MOSFET IRF 540 ﬂ'i%uﬁi)%ll'lﬂ‘ﬁgﬂ

Y & A . A 2o o q ¥ g ¢ & & <q v
Hagvuogn Gain Y9932 UL lﬂﬁlﬂigllm‘wuﬂlu%3“11?7?1’)13155')1!8&9‘8‘5!‘“111!” Motor ‘Yﬂ‘lﬁ]lﬂﬂ 36

V. 8 A. laoliuvadd1ousIauINga switching power supply
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4.4.3 19953 NANTEUE Haziloany Over load

44 TL4Y: RELAY
"‘ﬁl: v. ¢ > ¢
. YN s TLas MY
) o 4716 TLAS4
V1S TLAO4 Ic3 J,/]s R9
R P N A
T 7
. IMSZL Rio WIFUIINNIN Ot put
. -
[ o' oy
l:V\I
‘ R13
" :LCJ 21()0
e \ . TuF S0 v. ]L2 ~ o Rl
i H e (I]\,IQSZ oft Her ool M—" LM 2
T 5 AVIDDD CD4020 1N4004 f g
2 | TRIG Cvold 3 1 R14
20 Reset 2 RS
. _L—T:l : 1 af—A— 1.2k
@ ZSD3 QRS BN =
1R ”T 0.1 uF 1N4004 100 \msx—l 9%
Al & 5
i i
‘lJVl 46 Qﬁ‘ﬂiﬁllﬁﬂi“’uﬁlm“’ @Qﬂu Over load
ATINNTIHUBIIGT

Tugafi Motor 151 start eiinszuagenn flddnsadanszudeinild Motor
Y v ]
domeld Tuneesiilgmanszualdn 10 A. nazueiInar Motor aliiifiu 10 A. Taell Op-

Amp Sunszudfilvarmu R 0.05 Q usesAufi Output Y83 Op- Amp (IC3) 92BN

(
o=ril1+ = ) .............. @12
2K

donnszualnai R 0.05 Q whfu 10A. s2vld vo whfu 5 V. illenszue Inage
g o g . d' o, o 3 R a o
Su azihld 101 as295uan Inverting 139 5 V. @54 Noninverting 1 Vo 1fiu 5 V. agiild
& a a
out put 494 ICI i1y high FaanzUad szdiu 0 v. sswlilidnen 16 ¥ee TL494 (error amp)

o = = o/ o/ A ¥ = o/ 1 o ;:'
wazyhmsnlS sudounssiuiuan 5 Fawald sv. Weluswugandt 5 V. dyaui Out put 499

TL494 fiag off
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Awdy 1C2 wen Tnverting Wit 4 V. c‘x*iaﬁﬁaﬂszuﬁﬁ"lﬁarhu R0.05 Q 1M1 HU 8A.
g1 Out put 1T high U5 timer 19 1C 555 Sudrtuiianiud Tag Output 191 3
499 IC 555

21 Out put 413 vee IC 555 dggnaniadezgnds lidhisesiu 1€ CD4020 Fevzims

Thummezseiifuguivosdayge Tugredunsntinsiifadiion «17 i1 11 MIRST Tag
Falud dyanaiidhn 10 @ asins iU naui18de1 out put sxflaamzdi nigh
“1* 0omn 91199590 IR Blszine 3 sec o Out put i “teziliflalnEnfivuon
¥ SCR #1l¥ SCR Wnszuaiinssue B Twaku Tr BC338 i1 Relay o dlontduda
aefuasiIfus s uNAnAT oY 4 V09 TL494 (dead time)iszanas 5V. fuseduunaivnly ou
put ¥8q TL494 Off Wl Motor wyavietuhifinszuelnaniu Motor iiiedpems ¥ Motor

o o a o -] o J a
‘Vn\ﬂufiﬂélla\"vnﬂ"i Reset 1 SCR A19N1911 4849 Motor ﬂﬂ:‘ﬂNTHﬁEJ"lﬂﬂmﬂﬂﬂ
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: -
0-4 V. Control

12V +36 V.

2 :
10k d 9V, .
3 P * ._
D 33k ol
|
G = ) .
" Q1 S Q
1ck ) LE? :[Emﬁ r[ﬂ?,, 510
R
3 .«w\ ] 16 pa
H & 2 ) R3
< 4 1k C o 2 15 LN 1
= 12k B e ! R
[ 100F 25 Y. R7 L
J.ltﬂv_ MG LEEDBAC 4 | REF
B3
N = ’ M ; 13
TL 494 Ul‘m.. \
crls 12| Ve y
1 s
RT_| 6 TR v
ElL2
£ S E 15k c
, : Qi .
c —* ! Ry CAZENER | SAZENER?  AZENER3
: " : == e v V. v,
M + + ¢
%) [Ghd 9V
| =12 V. ]
¥
Motor WW.H_ODm
36V. BA. A
N =] 5
R22
00
b L7 ——
Tur 50 v. -
) 1 05,20 watt
Q1 oD
CD4020 L
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37 5.15 dyanun Motor Y High speed
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Tﬁtmaﬂumﬂ‘Nmmesmﬂwmﬂ'luﬁagamnqu Motor NAIAUETUMUANALT

Load (Ohm) UIIAY (V) AU (A) 109 (W) % Load Reg
¥ 7 AN
200 85.53 0.177 6.28 0.3
100 35.53 0.355 12.61 03
50 35%3 0.710 25.22 03
10 35:53 3353 126.23 0.3
5.6 35.53 6.344 225.40 0.3
43 3553 8.262 293.54 03
3.6 35.53 9.869 350.64 0.3
2.5 35.53 14.212 504.95 0.3
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INASIA 5.1 AIUINAT Load Regulation 1H970

%Load Re gulation = Vo(noLoad)~Vo(fullLoad) (5.1)

Vo(no.Load)

A
o Vo(noload) = 35.42 V.

nnmyiadygnuewiyn luglil 55082 5.8 ussdunsziiey (Ripple Voltate)yai911

WNHA WU 2.4 Vpp

Vr(rms)

%Ripple = R 1 e N, SEEERR— (52)

. 24Vp-p
virmpir=328=P o 1P =L 1o
T s Xy

fuaumysz@nsam (Efficiency ) ¥992995 03N FUNIUIDT TRNAEIN

Pout

%Efficiency = $EIZARNANN ¢ T 5. - .- (53)

Pin

Ty Pout AmdmeInmsae InanauAnIu 2.5 Toviu ussdummynvinfy 35.53 V.
UOZATIUAIAY 14212 A. 1A Pout AU 504.95 W.
wagIanszuaduynenzduInasnnudmu 2.5 Teu1dvindu 3.5 A uazussfuesidued

BuwniviAy 220 v. 18 Pin whily 770 W.

504.95

%Efficiency = x 100

- 656 %
szAnsamupsisesaimdurine fswaeliswindy 655 %
nansutliouTnandiu Motor Lazdpeynsudas anwdumu 0.1 Ty e
wimsianszuansznnuns naafidige 1Aussduriny - 36 V. aszuanaszmneiiy 15 A.

189971 540 W.
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54 MINARBIIAUIIAY UASNIZINVRIFANIUAN Motor 1ADAITIOULIIAY ( Vin)TAMINDTEH
waned uiuuseiunlf sufenian cmor amp ¥ TLAY gAAILAN Motor LGIIMITAUTISNTS
< { [ A o o o cw %
ua uazAnUEnsivemesTumenuvesnioseendidene lao ifluan 1iwmdn 60 Ke uas

i lvaa 18wamsiadeais1eh 5.2

LLiQﬁu Vin LL'iQﬁlu Vout ANITLLE No Load NISLLE Load ﬂ’l’]ﬂig'}‘i'@‘ﬂ ﬂ')”l‘lJL%"Biﬁ]‘lJ
(v) (V) (A) (A) No Load (rpm) | Load (rpm)
0 0 0 0 0 0
0.2 22 0.1 0.4 25 4
0.4 4l 0.2 0.4 80 45
0.6 6 024 0.6 ' 180 97
0.8 8 0.32 0.6 220 160
1 10 0.4 0.8 282 215
12 12 0.46 12 384 289
14 13.5 0.56 14 . 395
1.6 15.5 0.58 1.8 530 450
18 17 0.64 2 586 504
2 19 0.74 24 668 580
93 21 0.84 2.6 720 630
2.4 22 0.90 238 790 700
26 245 0.96 2.8 853 795
2.8 26 1.02 3 960 875
3 28 1.1 1% 1100 951
3.2 30 1.1 3.4 1138 990
3.4 32 13 3.6 1176 1084

{ ! o < Ao 1t
AT 5.2 HEASALTIAY NIUALAZANIUS oV NT naauaz 1T Tnaavesyaniugy Motor
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WIS Vin | US9AU Vout | nIEud No Load | nigLe Load mmﬁnsau ﬂ’)'ﬁ.l&g'ﬁﬂfu
(V) (V) (A) (A) No Load (rpm) Load (rpm)
3.6 34 14 3.6 1204 1100
3.8 35 14 38 1301 1214
4 35.5 1.4 38 1304 1220
42 35.5 1.4 3.8 1304 1230
4.4 355 1.4 3.8 1304 1230

AIINA 5.2 (80) uaasALssRunszuE sazaus 1wz il Inasuas Ll Inanvesyaniuay Motor

NM51N 5.2 hu@euduns muaaennuduRuE TE NI e Vin , Vout . ASZUE

wazanuisseu 1ddegf 5.16 -5.18

Vout (V)

40 sseresasiiia s -

35 4

30

25

20 Lo

—O— w518 Vout()

Vin (V)
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International
Rectifier

PD-9.445C

IRFP350

HEXFET® Power MOSFET

Dynamic dv/dt
Repetitive Aval

Fast Switching

e ® o ¢ © O

Description

Third Generation HEXFETs from Intemational Rectifier provid > the designer
with the best combination of fast switching, ruggedized device design, low

Isolated Central Mounting Hole

Ease of Paralleling
Simple Drive Requirements

Rating
anche Rated

!D= 16A

RDS(O\'\) = OSOQ

on-resistance and cost-effectiveness.

The TO-247 package is preferred for commerciai-industrial applications
where higher power {evels preciude the use of TG-220 devices. The TO-247
is similar but superior to the earlier TO-218 package because of its isolated
mounting hole. It also provides greater creepage distance between pins to

meet the requirements of most safety specifications.

TO-247AC
Absolute Maximum Ratings
) Parameter Max. Units |
Ip@ Tc=25°C | Continuous Drain Current, Vas @ 10 V 16 i
lo@ Tc=100°C | Continuous Drain Current, Ves @ 10V 10 1" & A
lom Pulsed Drain Current @ 64 - |
Pp @ Tc=25°C | Power Dissipation 190 W
Linear Derating Factor 1.5 W/°C
Vas Gate-to-Source Voltage +20 Y 4
Eas__________|Single Pulse Avalanche Energy @ 390 Tmd |
lar Avalanche gl_x_rr_eQi Y W 16 A
EAR Repetitive Avalanche Er{ergy @ 19 I''md |
dvidt ~ |Peak Diode Recovery dvidt @ 40 1" Vins
1T Operating Junction and -55 10 +150 ;
Tstc______|Storage Temperature Range . °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case) |
L | Mounting Torque, 6-32 or M3 screw 10 Ibfein (1.1 Nem) L
Thermal Resistance
| ) . Parameter '  Min. Typ. Max. 1 Units
Rac ~ | Junction-to-Case — — 0.65 ‘
Rics _____|Case-to-Sink, Flat, Greased Surface = 0.24 — ] ow
—Ha\- Junction-to-Ambient — — 40

995



IRFP350

Electrical Characteristics @ Ty= 25°C (unless otherwise speciﬁed)

Parameter | Min. 1 Typ. I Max. ’ Units | Test Conditions
Vierpss Drain-to-Source Breakdown Voltage 1 ‘4de j ,.‘:‘J, — | Vv | Ves=0V, Ip= Zsoum
AV (er)pss/AT Breakdown Voltage Temp Coefficient | — I 0.51 \ — lvrc ‘Reference tc 25°C, Ip= 1mA
Ros(on) Static Dram -to-Source On-Resistance — Nl J 030 | Q |Vgs=10V, Ip=9.6A @
Vasin) Gate Threshold Voltage 20| — {40 | Vv |vps=Ves, Io= 250)1/\
O Forward Trapscqnguc!raﬁp? ) l 10 | — — | S [Vps=50V, Ip=9.6A @
loss Drain-to-Source Leakage Current — — ?»3‘—5*— HA VierADOV, Va0 ,Y, e
— — | 250 Vps=320V, Vgs=0V, TJ-125"C
fisss Gate-to-Source Forwa;d Léékégé = — 100 - Vas=20V
Gate-to-Source Reverse  Leakage — — | -100 Vas=-20V
Qq Total Gate Charge ) = | lib=16A
Qqs Gate-to-Source Charge — | — ! 23 | nC {vps=320V
Qo Gate-to-Drain ("Miller") Charge \LI /LA Vas=10V See Fig. 6 and 13 @
ta(;.) - Tum-On Delay Time ~ A = Vpp=200V
t  |RiseTime — a9 | — | o [0=18A
toom Tum-Off Delay Time . — 87 — Rg=6.2Q
" Fall Time =] 4 | = |  |Ro=120 SecFigure10© |
Lo Internal Drain Inductance — |50 | — gf:,‘:vne?é‘ 2'2?: ) pé\
= )Ty <l nH | from package k%)
Ls Internal Source Inductance — | 13 — and center of \FJ:%
2 | die contact s
C.ss ¥ Input Capacitance ) V" e o6m0, [T Vgs=0V
Coss Output Capacitance | — | 660 | — | pF |vps=25v
Crss Reverse TransferCapamtance J‘_—_ 250 J‘_ il ! 1=1.0MHz SeeFigure5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. T Max. | Units \ Test Conditions
Is Continuous Source Current A: __ ! 16 MOSFET symbol |©
(Body Diode) 1ifl A | showing the
Ism Pulsed Source Current CJ V%2 integral reverse E@
(Body Diode) ® ) T AT D p-n junction diode. Is |
Vsp Diogg Fo;wqrc} Volg_a_ge'“ < A\ @ = I 1.6 V | Ty=25°C, ls=16A, Vas=0V @
e __iRe ecovery Time - 380 | 570 ns | Ty=25°C, lr=16A
Qn Reverse Recovery Charge — 1,47 1 71 | uC |dikit=100A/s @
fon Forward Tum-On Time ! Inlnnsw turn-on time is neglegrble (u;rn gn is dominated k;y-[_;rLioi)ﬁ
Notes:
@ Repetitive rating; pulse width limited by @ Isp<16A, di/dt<200A/us. Vpp<V(sR)psS,
max. junction temperature (See Figure 11) Tys150°C
@ Vpp=50V, starting Ty=25°C, L=2.7mH @ Pulse width < 300 us; duty cycle <2%.

RG=25Q, |as=16A (See Figure 12)
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IRFP350

Ip, Drain Current (Amps)

Ip, Drain Current (Amps)

or Yev = o 33V
£ = $:su 3
T . i ! —
soTron _4.Sv i — BOTTON 4.BY)
w 4
A g
i < ”
- ﬂ/"
<  w
10! g
p=
3 s i
£ T 4
o
150 3
J o
1
20us PULSE WIDTH 20us PU_SE WIOTH
Tc = 25°% Tg = 450°C
160 100 ~ - <
100 10! 100 10!
Vps, Drain-to-Source Voltage (volts) Vps, Drain-to-Source Voltage (volts)
Fig 1. Typical Output Characteristics, Fig 2. Typical Output Characteristics,
Tc=25°C Tc=150°C
8 i Ig = 16A
&
< z 5
d 2 3.0
vz =
D: e va
7 c 2,5 4
1500C O = /
o3 V
10 1/ 3] g 2.0 //
. 3@ A
77 S E )
) Bzt >
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Capacitance (pF)

Isp, Reverse Drain Current (Amps)

S Vos = OV, f = iz
N ngS = Cgs *+ Cgg. Cgs SHORTED
000 rss = Cgd
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%\\\ |
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N 255~
g
2000 AN s
~N
N ™~
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Vps, Drain-to-Source Voltage (volis)

Fig 5. Typical Capacitance Vs.
Drain-to-Source Voltage
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Vsp, Source-to-Drain Voltage (volts)

Fig 7. Typical Source-Drain Diode
Forward Voltage
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Vgs, Gate-to-Source Voltage (volts)

Ip, Drain Current (Amps)
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A SEE_FIGURE 13
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Fig 6. Typical Gate Charge Vs.
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Fig 8. Maximum Safe Operating Area
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Ip, Drain Current (Amps)

Ro

N T -Voo
~N
N 110V
1? \ Putse Wicth < Tus
\J Duty Factor < 0.1%
T
| \\ Fig 10a. Switching Time Test Circuit

o
P

25 S0 78 100 125 150
Tc, Case Temperature (°C)

i
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Fig 8. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms
Case Temperature
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Fig 11,  Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig 12c. Maximum Avalanche Energy

Fig 12b. Unclamped Inductive Waveforms PR Rrent
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Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1505
" Appendix B: Package Outline Mechanical Drawing — See page 1511

Appendix C: Part Marking Information — See page 1517 Entemaﬁcnai
Rectifier
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I L4Y4
PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLVS074B — JANUARY 1983 — REVISED JULY 1999

@ Complete PWM Power Control Circuitry D, N, NS, OR PW PACKAGE

@ Uncommitted Outputs for 200-mA Sink or fTOF NIEW)
Source Current 1N+ ] 1 Y ] 20N+

@ Output Control Selects Single-Ended or 1IN-[] 2 15[] 2IN-
Push-Puli Operation FEEDBACK[] 3 14[] REF

® |Internal Circuitry Prohibits Double Pulse at DTC[}4 13|] OUTPUT CTRL
Either Output cTlls 12{] Ve

® Variable Dead Time Provides Control Over RT[]6 njc2
Total Range GNDj7  10flE2

€ Internal Regulator Provides a Stable 5-V cills ol Ef

Reference Supply With 5% Tolerance

€@ Circuit Architecture Allows Easy
Synchronization

description

The TL494 incorporates all the functions required in the construction of a pulse-width-modulation (PWM) control
circuit on a singie chip. Designed primarily for power-supply control, this device offers the fiexibility to tailor the
power-supply control circuitry to a specific application.

The TL494 contains two error amplifiers, an on-chip adjustable oscillator, a dead-time control (DTC)
comparator, a pulse-steering control flip-fiop, a 5-V, 5%-precision regulator, and output-controi circuits.

The error ampilifiers exhibit a common-mode voltage range from 0.3 V to Vg — 2 V. The dead-time control
comparator has a fixed offset that provides approximately 5% dead time. The on-chip oscillator can be bypassed
27 ¢

by terminating BT to the reference cutput and providing a sawtooth input to CT, or it can drive the common
circuits in synchronous multiple-rail power supplies.

The uncommitted output transistors provide either common-emitter or emitter-follower output capability. The
TL494 provides for push-pull or single-ended output operation, which can be selected through the
output-controi function. The architecture of this device prohibits the possibility of either output being puised twice
during push-pull operation.

The TL494C is characterized for operation from 0°C to 70°C. The TL494l is characterized for operation from

—40°C to 85°C.
FUNCTION TABLE
INPUTTO
OUTPUT CTRL OUTPUT FUNCTION
V= GND Single-ended or parallel output
V= Vief Normal push-pull’opératioh e
A Piease be aware that an important notice concerning availability, standard warranty, and use in critical applications of
ég Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

=\

PRODUCTION DATA information is currert as of publication daie. Caopyright @ 1999, Texas Instruments Incorporated

Prodiucis conform 1o specificaiions per the terms of Texas Insiruments H
testing of afl parameters. | doss et yinclute %‘ TEXAS
INSTRUMENTS

POST OFFICE BCX 655303 € DALLAS, TEXAS 75265 1
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PULSE-WIDTH-MODULATION CONTROL CIRCUITS

LVS074B - JANUARY 1983 — REVISED JULY 1999

AVAILABLE OPTIONS

PACKAGED DEVICES
SHRINK CHIP
Ta SMALL PLASTIC SMALL ey FORM
OUTLINE DIP OUTLINE Y
® ) (NS) OUTLINE (Y)
(PW)
0°C to 70°C TL494CD | TL494CN | TL494CNS | TL494CPW | TL494Y
-40°C10 85°C | TL494ID TL494IN — — —

The D, NS, and PW packages are available taped and reeléd.vA'dd the suffix R to device iypé (é.g.,
TL494CDR). Chip forms are iested at 25°C.

unctional block diagram

OUTPUT CTRL
(see Function Table)
3
RT 2 Oscillato 1
cT 8 ) ¢ i at g
1D c1
Dead-Time Control .,_D——_'DO_’/\‘;
=01 Comparator . E1
BRG] > N “s
H
f PWM Q2 44
; Ervor Amplifier 1 | o0 na rator P_»_‘D_ c2
1Ny ———— I8 L 10 E2
N-2 ] 1 Pulse-Steering
Flip-Flop
Error Amplifier 2 12 v
P11 PR cc
15 4
2IN- 2§ Reference 14 REF
Regulator
(D LYo
3
FEEDBACK 0.7 mA

‘Q-'?‘ TEXAS
INSTRUMENTS

POST OFFICE BOX €55303 ® DALLAS, TEXAS 75265



i L4994

DULATION CONTROL CIRCUITS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SLVS074B — JANUARY 1983 — REVISED JULY 1999

CUNIT

TL494
“é.l.:—pply voltage, VEE;Aiéee Note 1) - o 41 \Y
Amplifier input voltage, V| o Veo#03 | v
Collector output voltage, Vg 41 v
Collector output current, g 250 mA
S D package 73 o

. N package 88
Package thermal impedance, 84 (see Notes 2 and 3) °C

NS package 64

PW package 108
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds T D, N, or PW package 7 260 °C
Storage temperature range, Tstg -8510 150 °C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratingsonly, and
perating conditions” is not

functional operation of the device at these or any other conditions beyond those indicated under “recommended

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device refiability.

NOTES: 1.
2.

All voltage values, except differential vollages, are with respect to the network ground terminal.
Maximum power dissipation is a function of T j(max), 8ja, and Ta. The maximum allowable power dissipation at any allowable

c
o]

ambient temperature is Ppy = (Tj(max) -~ TA)/8 ;4. Operating at the absolute maximum T of 150°C can impact reliability.
3. The package thermal impedance is calculated in accordance with JESD 51, except for through-hole packages, which use a trace

length of zero.

recommended operating conditions

TL494
UNIT
~ MIN MAX
Supply voltage, Voo 17 40 \
Amplifier input voltage, V| ) -03 Vge-2 \
Collector output voltage, Vo 40 \'
Collector output current (each transistor) 200 mA
Current into feedback terminal 0.3 mA
Oscillator frequency, fogc I 1 300 | kHz
Timing capacitor, CT 0.47 10000 nF
Timing resistor, R B 1.8 500 kQ
. TL494C 0 70
Operating free-air temperature, T °C
TL494! —-40 85
_ . i O O
w3 13
EXAS
INSTRUMENTS
POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 3



PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLVS074B - JANUARY 1983 — REVISED JULY 1999

electrical characteristics over recommended operating free-air temperature range, Veog = 15 V,
f = 10 kHz (unless otherwise noted)

reference section

TL494C, TL494lI
PARAMETER - - TEST CONDITIONST MIN TYypE  MAX UNIT
Output voltage (REF) e To:{mA ) 4.75 5 5»;25 v
Input regulation , Vocc=7V1i040V 2 25| mvV.
Output regulation B 7 b =“1 }11A to 10 ‘mA . 1 15 mV
Output voltage change with temperature ATA = MIN to MAX 2 10| mv/Vv
Short-circuit output current8 REF=0V 25 mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
FAI typical values, except for parameter changes with temperature, are at T = 25°C.
§ Duration of the short circuit should not exceed one second.

oscillator section, Ct = 0.01 uF, Ry = 12 kQ (see Figure 1)

TL494, TL494l
PARAMETER TEST CONDITIONST UNIT
MIN TYP¥ MAX
Frequency - ' : 10 kHz'
Standard deviation of frequencyl Allvalues of Vo, CT, RT, and Ta constant 100 Hz/kHz
Frequency change with voltage Vcc=7Vto40V, Ta=25°C 1 Hz/kHz
lirequency change Wi}f{femperaturé# ™ ATA =MINto MAX 10 | Hz/kHz

T For conditions shown as MIN or MAX, use the abpropriaie value specified under recommended operating conditions.
Al typical values, except for parameter changes with temperature, are at Tp = 25°C.
T Standard deviation is a measure of the statistical distribution about the mean as derived from the formula:

¥ Temperature coefficient of timing capacitor and timing resistor are not taken into account.

error-amplifier section (see Figure 2)
|

TL494, TL494I
PARAMETER TEST CONDITIONS UNIT
MIN TYPF MAX

" Input offset voltage Vo (FEEDBACK) = 2.5 V ; ' 2 10| mv

“Input offset current Vo (FEEDBACK) = 2.5 V 25 250 | nA
Input bias current Vo (FEEDBACK)=25V 0.2 1] A
Common-mode input voltage range Vocc=7V1i0d40V \7(03 g_tg v
Open-loop voltage amplification AVp =3V, R =2kQ, Vp=05Vto35V 70 95 dB
Unity-gain bandwidth Vo=05V135YV, Rp=zka 800 | kHz
Common-mode rejection ratio AVp = 407\/7, Ta=25°C ) 65 80 dB
Output sink current (FEEDBACK) Vip=-15mVto-5V, V (FEEDBACK) = 0.7 V 0.3 0.7 mA
Output source current (FEEDBACK) |V|p=15mVio 5V, V (FEEDBACK)=3.5V -2 mA

Al typical values, except for parameter changes with temperature, are at Tp = 25°C.

‘Q? TeEXAS
INSTRUMENTS

l POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




PULSE-WIDTH-MODULATION CONTROL CIRCUIT®

SLVS074B - JANUARY 1983 - REVISED JULY 199¢

electrical characteristics over recommended operating free-air temperature range, Ve = 15V,
f =10 kHz, Tp = 25°C (unless otherwise noted)

reference section

PARAMETER TEST CONDITIONST bl UNIT
MIN TYPT MAX
Output voltage (REF) vl_o =1mA 5 i
Input regulation VoG =7V1040V 2 mV
Output regulation /_— | I;g = 1 hA io.10 mA ) W1 ' . va
Short-circuit output current¥ REF =0V 25 mA
T All typical values, except for parameter changes with temperature, are at fA= 25°C.
¥ Duration of the short circuit should not exceed one second.
oscillator section, Ct = 0.01 uF, Ry = 12kQ (see Figure 1)
TL494Y
PARAMETER TEST CONDITIONST UNIT
MIN TYPT MAX
Frequency i g _ 10 kHz
Standard deviation of frequency’ All values of Vg, CT, RT, and Tp constant 100 Hz/kHz
Frequency change with voltage Voc=7Vio40V 1 Hz/kHz
T Al typical values, except for parameter changes with temperature, are at Tp = 25°C.
§ Standard deviation is a measure of the statistical distribution about the mean as derived from the formula:
o =
error-amplifier section (see Figure 2)
TL494Y
PARAMETER TEST CONDITIONS Tl Evet  mAx UNIT
Input offset voltage VQ (FEEDBACK) =25V 2 mv
Input offset current Vo (FEEDBACK) =25V 25 nA
Input bias current A | Vo (FEEDBACK) =25V _ 0.2 HA
Open-loop voltage amplification AVQ = 3V, RL=2kQ,  Vg=05Vt035V 95 dB
Unity-gain bandwidth Vo=05Vto35YV, RL=2kQ 800 kHz
Common-mode rejection ratio AVg=40V \-Zr )8 v 80 dB
Output sink current (FEEDBACK) Vip=-15mVto-5V, V (FEEDBACK) = 0.7 V 07 mA

tal typical values, except for parameter changes with temperature, are at Ta = 25°C.

‘i’? TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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ULSE-WIDTH-MODULATION CORTROL CIRCUITS

LVS074B — JANUARY 1983 — REVISED JULY 1999

——

lectrical characteristics over recommended operating free-air temperature range, Vec =15V,

= 10 kHz (unless otherwise noted)

yutput section

TL494, TL494Y

ETE COND S UNIT
PARAMETER | TEST‘ ITION MIN_ TV Pf MAX
Collector off-state current Vcg=40V, Vocc=40V 2 100| pA
Emitter off-state current Vec=Vo = 40V, VE =0 -100| pA
. . Common emitter | VE =0, ' Ic =200 mA 1.1 13
Collector-emitier saturation vottage - \%
: Emitter follower | Vo(C1 or C2) =15V, | ==200 mA 15 25
Output control input current V| = Vief 35 mA
“All typical values except for temperature coefficient are at Ty = 25°C.
lead-time control section (see Figure 1)
PARAMETER TE NDITIONS L Ll UNIT
ST CO
MIN TYPt MAX
Input bias current (DEAD-TIME CTRL) V=0t 525V -2 -10 pA
Maximum duty cycle, each output V| (DEAD-TIME CTRL) =0, Ct=0.1uF, RT=12kQ 45%
‘ Zero duty cycle 3 33
Input threshold voltage (DEAD-TIME CTRL) - \Y)
o | Maximum duty cycle 0
Al typical values except for temperature coefficient are at Tp = 25°C.
WM comparator section (see Figure 1)
TL494, TL494Y
PARAMETER TEST CONDITIONS UNIT
_ MIN TYPT MAX
Input threshold voltage (FEEDBACK) Zero duty‘ cycle‘ 4 4.5 \%
Input sink current (FEEDBACK) V (FEEDBACK) = 0.7 V 0.3 0.7 mA
" All typical values except for temperature coefiicient are at Ta = 25°C.
otal device
TL494, TL4S4Y
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX
) Veg=15V 6 10
Standby supply current RT = Vref, All other inputs and outputs open mA
- Vog=40V 9 15
Average supply current i V| (DEAD-TIME CTRL) =2 v, Seg Figure 1 75 mA
All typical values except for temperature coefficient are at Tp = 25°C.
switching characteristics, Tp = 25°C
TL494, TL494Y
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX
Rise time 100 200 ns
oo Common-emitter configuration, See Figure 3
Fall time 25 100 ns
Rise time . o 100 200 ns
- - Emitter-follower configuration, See Figure 4
Fall time ) o 40 100 ns

Al typical values except for temperature coefficient are at Tp = 25°C.

‘:i‘ TEXAS

INSTRUMENTS
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PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLVS074B - JANUARY 1983 — REVISED JULY 1999

Voltage
at C1

Voltage
at C2

Voltage
atCT

DTC

oV

FEEDBACK
0.7V
Duty Cycle

PARAMETER MEASUREMENT INFORMATION

VCC =15V
12 % 150 Q 150 Q
7 2W 2w
cC
4 8
. e B c1 — Qutput 1
Inputs 3 | FEEDBACK Bt} 1
12k 11 -
- C2{——e————— Output 2
(4]
0.01 uF =
- 1
: 1IN+
r 1IN=- | Error
—L ‘ 2IN+ [ Amplifiers
1 e o
13| ouTPUT REF {14
CTRL
/ m% GND
0 1
Z
TEST CIRCUIT

| [ e e, e L
WE IS
MMM

Threshold Voltage

00
6% __%_g——bl— MAX — 0% —»

VOLTAGE WAVEFORMS

Figure 1. Operational Test Circuit and Waveforms
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>ULSE-WIDTH-MODULATION CONTROL CIRCUITS

LVS074B — JANUARY 1983 — REVISED JULY 1999

PARAMETER MEASUREMENT INFORMATION

Amplifier Under Test

FEEDBACK

Vi (P

Other Amplifier

Figure 2. Amplifier Characteristics

15V

i 68 Q
| Each Output :
= Circuit Output
| CL=15pF
} (See Note A)
I § A A =
TEST CIRCUIT OUTPUT VOLTAGE WAVEFORM

NOTE A: G| includes probe and jig capacitance.

Figure 3. Common-Emitter Configuration

F———————
| Each Output
| Circuit
I —_—
|
= Output
R 68 Q

CL=15pF 2N

(See Note A)
TEST CIRCUIT OUTPUT VOLTAGE WAVEFORM

NOTE A: C includes probe and jig capacitance.

Figure 4. Emitter-Follower Configuration

"5 TexXAS
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PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLVS074B— JANUARY 1983 - REVISED JULY 199¢

f — Oscillator Frequency and Frequency Variation — Hz

TYPICAL CHARACTERISTICS

OSCILLATOR FREQUENCY AND

FREQUENCY VARIATIONT
vs
TIMING RESISTANCE
100k S T 1
NS Vec=15V H
40 k - A TA=25°C Tj]
e L W
2% =
1okt 10 I AT T, _ 0001 uF ||
1 e = “\
ak 0% —— 3, 001 WP S SFH
/ Ji N
N N 41T HELRY
1k I o 0.1 pF D
400 -\” ] ! .
/l Df =1% N
100 b, Y t‘$‘
CT =1pF 3 ASw
40 N N
~
™ N
10 A
1k 4k 10k 40k 100k 400k 1M

RT - Timing Resistance — Q

1 Frequency variation (Af) is the change in oscillator frequency that occurs over the full temperature range.

A - Amplifier Voltage Amplification ~ dB

100

50

40

30|=

Figure 5

AMPLIFIER VOLTAGE AMPLIFICATION

vs
FREQUENCY
1
‘ =~ Vcc=15V
= AVg=3V
\ Ta =25°C
\\
\\
1 10 100 1k 10k 100k 1M

f — Frequency — Hz

Figure 6
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (T1) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and eperating
sefequards must be provided by the customer to minimize inherent or procedural hazards. i

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right; 6r other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI’s publication of information regarding ariy third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright © 1999, Texas Instruments Incorporated



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

DEMKO | NEMKO | BABT

GlobalOptoisolator™

6-Pin DIP Optoisolators
Logic Output

The H11L1 and H11L2 have a gallium arsenide IRED optically coupled to a
high—speed integrated detector with Schmitt trigger output. Designed for
applications requiring electrical isolation, fast response time, noise immunity
and digitzl logic compatibility.

o Guaranteed Switching Times — ton, toff <4 ps

o Built—In On/Off Threshold Hysteresis

o High Data Rate, 1 MHz Typical (NRZ)

« Wide Supply Voltage Capability

o Microprocessor Compatible Drive

o To order devices that are tested and marked per VDE 0884 requirements, the
suffix "V” must be included at end of part number. VDE 0884 is a test option.

Applications . : . ;

o Interfacing Computer Terminals to Peripheral Equipment

« Digital Control of Power Supplies

o Line Receiver — Eliminates Noise

o Digital Control of Motors and Other Servo Machine Applications

¢ Logic to Logic Isolator

o Logic Level Shifter — Couples TTL to CMOS

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

H11L1*

[IF(on) = 1.6 mA M2y,

H11L2

[IF(on) = 10 mA Mzx,

*Motorola Preferred Device

STYLE § PLASTIC

STANDARD THRU HOLZ
CASE 730A-04

SCHEMATIC
T
\ )

A\ C————

PIN 1. ANODE
2. CATHODE
3.NC
4. OPEN COLLECT 2~
OUTPUT
5. GND

6. Voo

Rating | symbol |  value | unit
INPUT LED
Reverse Voltage VR 6 Volts
Forward Current — Continuous IF 60 mA
— Peak 1.2 Amp
Pulse Width = 300 ps, 2% Duty Cycle
LED Power Dissipation @ T = 25°C Pp 120 mwW
Derate above 25°C 1.41 mW/°C
OUTPUT DETECTOR
Output Voltage Range Vo 0-16 Volts
Supply Voltage Range Vce 3-16 Volts
Output Current . lo 50 mA
Detector Power Dissipation @ Tp = 25°C Pp 150 mW
Derate above 25°C 1.76 mW/°C
TOTAL DEVICE
Total Device Dissipation @ Tp =25°C Pp 250 mwW
Derate above 25°C 2.94 mW/°C
Maximum Operating Temperature(2) TA -401t0 +85 °C
Storage Temperature Range(2) Tstg | -55t0+150 °C
Soldering Temperature (10 s) TL 260 °C
Isolation Surge Voltage Viso 7500 Vac(pk)
(Pk ac Voltage, 60 Hz, 1 Second Duration)(1)

1. Isolation surge voltage is an intemnal device dielectric breakdown rating.

For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
2. Refer to Quality and Reliability Section in Opto Data Book for information on test conditions.
Preferred devices are Motorola recommended choices for future use and best overal value.

REV 1

548

Motorola Optoelectronics Device L=




H11L1 H11L2
TYPICAL CHARACTERISTICS

2
3 Vo
g s
&
4
_&J e {203
o . F{O-; rior.
=5 RL=27002
= A VY L=
g 2 Vog=5V —
o) Th=25°C
< o]
6 6.75 1 2
Iz, NPUT CURFENT (mé)
Figure 2. Transfer Characteristics for H11L1
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V¢ e, SUPPLY VOLTAGE (VOLTS) N Ta, TENPERATURE (°C)
Figure 3. Threshold Current versus Supply Voltage Figure 4. Threshold Current versus Terhberatﬁ re
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Figure 5. Output Voltage, Low versus Load Current Figure 6. Supply Current versus Supply Voltage
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