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SWITCHING REGULATER POWER SUPPLY
60 KH_ , 400 W HALF-BRIDGE
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ABSTRACT
COMMERCIAL SWITCHING POWER SUPPLIES TYPICALLY OPERATE AT
-FREQUENCIES, FROM 20 KH_TO 40 KH_AND ACHIEVE EFFICIENCIES AS HIGH AS
70 X TO 75 % AT A REASONABLE §1ZE AND WEIGHT. THESE SAME EFFICIENCIES
OR BETTER CAN BE REALIZED BY IN CREASING THE OPERATING FREQUENCY TO
100 KH_AND ABOVE WHEN USING TRANSISTOR AS POWER SWITCHING TRANSISTORS.
AT THESE HIGHER FREQUENCIES MUCH SMALLER REACTIVE COMPONENTS ARE
NECESSARY THUS DECREASING THE COST , SIZE AND WEIGHT OF THE POWER.
SUPPLY WHILE MAINTAINING THE SAME OUT PUT POWER. '
THE DEFERENCE OF SWITCHING REGULATOR FROM LINEAR POWER
SUPPLY IS THE USE OF HIGH FREQUENCY SWITCHING POWER SUPPLY FROM THIS
REASON , THE SIZE OF THE SYSTEM WILL BE DEGREASED AND THE EFFICIENCY
IS INCREASED CAUSE OF LOW POWER DISSIPATIAN BUT THE COST OF WHOLE
SYSTEM IS INCREASED.
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um 5

Ferrite Transformer

5.1 Ferrite core power transformer

Tunr7oonuun1nla power output aoaﬂuu L 1ddotsdu AnsuiEneann
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foin Sociunsh nwnt11Laan1nunutﬂas17n101§1ntnuwunawunao n thntununaT
Tﬁunutnan <1r0n core) 10Tﬂﬂn7 9 1ﬂnw71nuaauw1ntnn emf (slectromotive

force) uuuﬂaaﬂnwuaﬂsanunu (core) uutswaquwfnunu1ﬂ7w
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= _Ap” NA_dB
dt
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the flux density in line per"cmz

t.ime (second)

= 10°WB AN
Q‘ m

induced voltage
engular frequemncy

meximum flux density (line per cm’)
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. VP ¢ primary voltage
V ! secondary voltage
un1unwoﬂguﬂuu power transformer ﬂu1ﬂtﬂnuaunnn1nuﬂ Tﬂﬂ)ﬂﬂ
(material) tﬂunataanuuﬂﬂuauuunnuwnanaounuLﬂas17n (Ferrite core) KAy
NI KU RD I MRt IR B Fixed Flux Density B. 1o elnsnfity
LT MUAAINNTUE TER I parameter War primsty voltage 1ag
volt

-8
\%g:__meArNP 7 \p »

B“ ¢ maximum flux density (line per en’)

AF -t cross sectional srea of ferrite cowe (cm )

1uﬂﬁu001ﬂ81ﬂul1ﬁ1n A, uaonaounouﬂwuwnwa ﬂﬂﬂ?ﬂnaﬂuﬂﬂﬂﬂﬂﬂﬂQB
ﬂﬂﬂ?ﬁuﬂTﬂﬂﬂTOWuQﬂOGUﬂRQﬂﬂWﬂﬂﬁﬂﬂuuﬂHﬂQRQﬂﬂﬁﬂﬂﬂﬂﬂuﬁﬂﬂ7ﬂﬂﬁﬂﬂﬂ ﬂDﬂﬂQWN“uﬂ
WHUNTEUR (Fixed current density) ﬁﬂt?ﬁlﬂﬂuﬂivuﬂﬂ10ﬂ1uﬂﬁuﬂulﬁu l ﬂauu

A_'%EIJ_ N I Amp.
9 Np P
tja
J ¢ current density
Acu t cross sectional area of cupper
N ¢ number of turn
ﬁﬁ B. lﬁu sinusodal ﬂu1ﬁiﬂ
B = Bmsin t
TWANNNT (1.5) uae (1.6) (9aenu »
B, TAsAcu > p watts,
Ejiiﬁ%%__ MAX
with B 1du square wave serinlfawng (1.8) anﬂgﬂuuﬁu
watts.

Byd ArAcu >

P POV ™
9 %10

ﬁafﬂaﬂnﬂuuﬂsuwnsvaounutﬂas11nuauﬂsu1n7naonaouﬂo aznaouaanaﬂ
LﬂWﬂQﬁlﬁﬂiﬂ Tﬂﬂﬂ flux density Ud¥ current density aunaauﬂwuwnwaunaﬂwo
{vimuA1199 Flux densityTnﬂwuwsnLwuuu1nu1nn713ﬂaunaﬁaﬂsuuwm 3000 line
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ﬂﬁﬁﬁ7ﬂﬂ8ﬂﬁﬂ7ﬂ1ﬂﬁ0ﬂ0l“aWuQBlﬂuﬂQﬂW“uﬂﬂﬂﬂWNﬂaﬂ ferrite material
nuuu ferrite material ﬂuﬂmﬂWWﬂ0@8ﬂ11ﬂ9ﬂ0”ﬂ7ﬂ00uﬂuﬂﬂ1ﬂ0 tuunu

1un7mnunutﬂ3711n (Ferrlbe core) Nﬂﬁfﬂmlﬂﬂﬂﬁﬂquﬂ7ﬂ381ﬂiﬁﬂ17
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. sﬂﬁ 1.2 Vector diagram of magnetic loss
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(ueasinas 10
Y = 1/JWL + 1/R
P 1 ]
tanbm = R /WL = WL /R
- - » »

LND
bm 1 loss angle
9 Henr
L = Mo ANA: X
- Le N ’
Mo 3 permebility of air (Henry per sz)
A ¢t permebility of ferrite material
N ¢t  number of turn
le ¢ eaffective length of the magnetic circuit
v
AU
tanom* = W Mo AN A,
Rp\.t
b3
R = NMouN AF
R Letand m
P =_B*Ale . tan m watt,.
Ao MM
0
|3 = core loss

3
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o \ \.: 1]

Tuﬂimuao cuppeT loss YUAN ohmic loss awuwsnunu1ﬁﬁaﬂtnaunao
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v (em™) 1973 laan

oW L\ 2 -
P = fJ v . .
1 1 n‘n’ L1 v LT} L v v
BUWUIATY Pox uQHLﬁuﬂQUOﬂU1WﬂNﬂﬂ1ﬂ8§1ﬁhigh frequency ferrite
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WANUTIANA D IND U INANT B A founiraela

A= ed (em)
Piamivosunuided lan s V= LA . (om) -
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¥
AF t cross sectional area of ferrité core
' B, "V A (em”)
L9
Lcu ! cupper wire length
L = 27(2a + c) (cm’)
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» 1.4
l uatlunsfiyeg transformer loss Wy persmeter nvuquuanﬁuadanj1
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v o o o v ' o d
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Ado 103U

iay

2 B2 (c+d+28)aeb tan m wabtt.,

Ao {045.1.

I~
o




t maximum power require
P ¢ core loss

t a guarantee core loss

it

Pa 2pd%cd7(2a + c) watt.,
Taef ¢ 14 unnsoonuuy %oqvﬁaaﬁéwqoniwnfﬁuao
guaranree design case
2pJd’ed 2 B watt .,
L39 . ’
P' t guarantee copper loss ,
ﬂmuwnaan17aanuuutﬁaauTﬁuu1ﬂuaounu (core size) WUALAIANDIUAY
(cupper size) Nﬂuﬂﬂlaﬂﬂﬂﬂ1ﬂuu1711ﬁ weighting factor lﬁuﬂvuaﬂﬁwuﬁluawu
Tuldsunsunoniiainodusy geometric programming Inafinnyes K, uas K, (Huay

uvnuauuﬂwuwnnvwuuuﬁouasauvaoﬂwtnawutswtusuunu1atﬂu

optimize Z = Klvcu + KavF
WALT NI
B Jabed > P watt.
———— ne K
9ax10®
v Il’ v
aounae laan
20B > (2 +d+c) ab tandm B watt.
2pd%cd ( 28 +com g P watt.
$1h) -
KL ) Kz = weighting factor !
Tﬂsﬁtsﬁféw

B“,L\),P,t,an m 4 M and WUo
['s {
5.2 m7oanuuuRNaulasunuiyas 19 (Ferrite Transformer Design)
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'1n - | o
S0 )
Vl“ = voltage DC
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5.3 3§n13ﬁu Transformer
Tﬂanv1ﬂaﬂn7un1ﬁnn driver  ¥ay pulse transformer  NIANNAN

Impedance aalnuauaaﬁo Vacuunm <awm1nﬁﬁ) uu ﬂuﬂﬂﬂluu annu equivalent

capacxtance terminal capacltance (Tﬂ f.4), layer capaecitance 18n?ﬁ0

Lﬂuadﬂnuunaﬂnwonwu primary UQy secondary

Tﬂﬁ 1.4 uﬂﬂoﬁw capscitance 1ﬂﬁ 1.5 uaﬂﬂﬁﬂ capacitance
L} T »

] »
NiNATUTERINIINAIN TERITIYY
w 4 ]
#47MM5Y pulse traunsformer iutuaoaﬁnnﬁfwutﬁuavﬂunaufau xﬂuao
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CREATEY I uauau1ﬁﬁwn17ﬁu1uﬁnumuﬁun5u1ﬂ7nu1nanﬂ n fu) @ equivalent
capacitance a7u1ﬁm Qunuaﬂnuﬂw capacitance?uﬂ?ﬁGﬂﬂprxmaryﬂUﬂﬂsecondary
ﬂﬁ capacitance 1uw3ﬁo primary nu secondary uliﬂnaﬁ capacitance 78“71G
LAURIA

1uﬁ§qauonéwvﬁo capacitance udaeﬁﬁﬂfﬂﬂﬁaﬁoﬁ

8d3801nb capacitance (C ) tuaoaﬁniwuumanuaﬂaﬂwoaunsu J93HA
nw1nuﬂ11ﬁuavunauawu3u13u waLNANoE ﬂouu NHY09 pulse transfcrmerquuﬂw
u9EINAY awuwsnnﬂna1ﬂ1ﬂ

Terminal capacitanceﬂCt)ﬁdﬁﬁaﬂﬁﬂﬂljalﬂ%ﬂﬂlﬁﬂuﬁudﬁcapacitance
76310144370 URAN capacitance Tewing layer (C ) FAruniSowdoulacilare
atrauuuiunaylan ﬂasﬂ 1.6 qo1uawuwsnnnno1ﬂ gain -amanlafnssundyTian

R? ﬂﬁﬂﬁinﬂﬂﬂﬁ C na1ﬂ lNSWuwuuu equivalent capacitance QOﬂﬂLQWﬁuuﬂﬂw.

capacitance Svﬂﬁﬂﬂlﬂuﬂiﬂﬁvﬂ110ﬂﬂ primary nuvﬂ secondary ﬂﬁzﬂ 1.7
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O
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capacitance ﬁdﬁiaﬂ
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|

.
|

61



o

(8) -Basic Circuit (b) equivalent Circuit ﬁnWHWTLﬂéﬂu (=)
' ‘lﬁ'tﬁuﬁw primary

zﬂﬁ 1.8

Leak Inductance LI fwndiarinty 0 seifuniseen 1esk

Inductance L1 §Q8ﬁ11ﬁtﬁﬂ back swinglﬁutﬁguﬁuﬁuaquivalent capacitance

] 14
c zﬂﬂau spike "9°3ﬂ 1.9,1.10 ¥uLNA3N leak inductance
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v (h)
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1 (c)

v (d)
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Rectifier Uag Fillter

o
N7 Rectifier UQg Fiter 1ua1uu lTWQ&ORW?QGlQﬂWﬂﬂ’NﬂDﬂﬁﬁu.

tawnunvaoaﬂawﬂanws Rectifer awnﬁﬁunﬁﬂnﬁuaonﬁauﬂaoﬁwﬁa (Power
Traﬁsformer) AuEn Fiver (el 59 Lawnwn fnnInTviion (Ripple)
ﬁasﬁgn
6.1 N9 Rectifier WAy Filter Y99 power switching

ﬁmmﬁmnNWu Switching Traunsformer uauﬁunn Filter Lwa1ﬁ1ﬂﬂ1
NTBUALABUT IAUAT INNAINNADINT 1un1133nuuu7oasavuuaouﬂvwnaﬂﬂmunnua
ANAIT Luaoawnammﬂmn1ﬂqwn Switching Transformer i —Lﬁuammwmnuﬁawunao
¥n (20 an) 2939 Rectifier ao1uqntﬁunaoqﬁuuu Full Wave 147997 Half
Rectifier ALFEINBLAY WIIEAINNARIAY Rasanunsom i Teuldine

v '
dmTn99s Fitter ludoutt danlvaaelduny pi-Fitter tipoanay

f#o 2997 Pi-Filter almlseinsaionion3nneaTuuudy Ao awﬁﬂqmauﬁﬁuaq L
uay C

6.2 M1T31ATIERI997 Qubd put £ilter

NTIM9YEY  switching power supply F901%EN1T ON-OFF 399
transistor switching ﬂauﬁqum1ﬁﬁu transformer Switching n1051u
primary Ua¢ Induce 1ﬂ§0ﬂﬂ secondary 50&u5@q1m Out, put %ﬂﬂ secondary
Seianvue du  Pulse MINSIMILNANT ON-OFF y99 Transistor switching NN
31MW992937  rectifiee WAy filter 50%uaéﬁuﬁ@qwm Pulse In put A8 39
L3BuiaNoun1s ON-OFF 199 switch

Eiy /\D 77 C [l AL Eou

zﬂ 1.3 WadNINITNIINNYD9299T Filter
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a | o
HINTHNEIIN SW.ON

L
viamead.
1
. +|C £
Eh1 T - . . Qﬂfﬂ RL “Out

71 1.4 790 SW.ON .
' v
viugaefif Pulse (a0 diode padaiuiiautIng92s '

Ein = L gy + Eout (6. 1) '
lﬁa Ein H In put voltage (V)
L : Inductance filter -(H)

I current in circuit at SW.ON (A)

.

Eout

DC out put voltage (V)

'
NANNNTN, (1) , ,

_a_::_ : Eftn :— Eout (6.2)
ANFNNTTN (2)
oy R on (6.3)
WANTWIH 7971 W OFF
} L
— 00 1 ’ :
: . +
Zz n EOui

7UR 1.5 %290 SW.OFF
|



Aot enlud pulse 110 diode FennaiaNounng0as

Lgf + Bout = 0 (6.4)
ro = - A (6.5)
I = - 55254 off (6.6)
nTRIAT L
(a) _[7 [___JM L___
Tan T
(b) el 1o
Lo E‘"‘__.—L__g_?_‘_'l -*O“ Eoyr do 4
TIM 1.6 udn9 weve form ¥DIANMNM Out put
) yo .
Y 1.6 (B) UREANNTN (6.3)
: |
Lgi B S5 AT A AN (6.7)
Lﬁa I pk t+ peske current ﬁﬁﬁu Lt
ton ¢  ¥291787N SW.ON
Ful = g2 (=la) (6.8)
Lﬁa I rpl ¢ Peak riple current
oe- N l\g; ¢ average pesk riple current
lo s out put current
Mgy 1.7 o = T (=1 uyl) , I pk = I rpl (6.9)
]

A

NATDINTEUALUD 9NN L

7ﬂﬁ 1.7 Udny wave form Y99 riple filter
]



AMNTUNTT (6.8) was (6.9)
I pk = T rpl = 21 ul (6.10)

MNEANNTT (6.7) URE (6.10)

Ein - Eout

J 2 1ul = —/—{—— ., ton (6.11)
v n - ou
AGER 1ul = 227" ton
= = i 2 4
w9 ' ul = % lo (mex) f1§ g0 lo (max) (6.12)

NAUNT (6. 11) las (6.12)
L >» (2.5 - 10)

Ein - Eout

Tocmany * bom (6.13)

%) Eout, (6.14)

]
-

=

e
=)

4 X
TR iy \
% (6.15)

IAINANNTT (6.13) uay (6,14)

(2.8 —-10) (Etn - Eout) Eout

Io(mAx) * E"V\ i T (6-15)

L >

n1THA" C |
A193Ew1A7 € 1A 13798A99 riple voltage peak to peek (4Ea) figu
nan7 Eo = & J’idt (6417)
k|
1 ¥ve1
Eo = —7— . t off (6.,18)
o v ¥
(%9 [ rpl = I pk aatn
Eo = 3%, t off (6.19)

c = ‘F% .t off (6.20)



MANNIT (6.10) Lias (6.,20)

Ein - Bour . 'Lo{f

c = L » t off
E.

CndNnN1g (6.9) Uae (6,14)

=on . B . & off
'L
t on
NN =7 o§( wasdang (6.22)
L .. Etn . T L -2
1 o 4 L 3

Eln (1 = €2

= - L AT
v 1
M = §. ton=toff= 47T .
uniluganis (6.22)
Etn ~ Eout 2
¢ F %-Eg. L o T

NITAMIARIINNIUTOUYDY Inductor filter

ANEnT L = AL x N x 10 -
k

N = J L x 10~ Turn
AL

T N+ 3mINTey (D)
AL ¢ YTWINTE098In  (nH/TO)
L t  Inductance (H)

6.3 ANTERNUUYINAT filter

(6.21)

(6.22)

(6.23)

(6.24)

(6.25)

(6.26)

Y a.a do v
1un173@nunu10a7 filter W4 ﬂﬂﬂﬁﬂﬂﬂ??ﬂﬂﬂa Eout usaﬂunwaﬁwu

out.. put (DC out put w~oltage) , lo(max) nssuaaoaﬂnwoﬁwu out put
A}

{(maximum out put current) , Einuﬁqﬁuaqaﬂnﬁoﬁﬁu in put (in put voltage
) 9 0

peak to peak) , WTINUNTYLIHONAIANAAN out put (riple voltage peak
k| 9

to

99



peak) .y UdY f ﬂkué1un11 switch (switching frequency)
7981901 T90NUVYIIRT filter
- @i 20 Kz
- WTIAU out put 5 V. DC
- WTIAW in put 20 V. p-p
- NTEWA out put 10 A.

- TN riple 50 mv p-p

l

- EOuf
l 5v,10A

—0

+

510 1.8 half wave LC filter
|

. WA L1
L1 = (2,5-10)(Ein - Eout) . Eout . T
To¢maAx) Ein
L ]
= §(20-5) .5 . I
10 % xo°
= 94 uH
2. wiA1 C1
Cl = (Ein - Eout ¥ T
bagynl
= 20-5 x( 1

Bxsoxto%kauvio” ¢ \1x{0°)/
= 200 uF
N8N 2
()
- AN 20 KHz

W5eAN out put 15 V. DC
- WTIAN  in put 21 V. p-p
- njeud out put 3.3 A.

WIINU riple 50 mv p-p

20
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—-fz?o’\’,["\

C{d; o [lRL

|

: y
‘ t
. Ein
€ ! B
. ' l/l !

7N 1.9 full wave LC filter
'

wAn L1
Lt = 2,5 (21 - 16) 15 1
3.3 1" Tyov%io®
= B0 H
#iAn ol
o
ot o=

232 F

f9819n 3

AN 20 Kiz

WT9AN out put & V.
WS9A% in put 7.5 V.
AT8Ud out put 30 A,

21 - 15 X 1
B%x50%40 %go x40 ¢ 1o x103

W39A% riple 50 mv p-p

0,

Ny
LA

0 1.10 Full
+*

wave filter

.
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2, “1d1 Ct

. 5 "

WA L1
= 10 (7.5 - 5)

-~

1
Lox103

Lt =
30 1.5

= 14 H

7.5 - 5

C1 =
UxE0%10°F {lrxq1o©

= 558 F

Gl

= 4400 F
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7wan173ﬂn7m
L]
Resistor
R, R 180K
t a
R, R 1 K
] L4
R, R 3.9K
4 s
R 1 K
[
R, R 2.7K
T to
R, R 2.2
a tt
R, R 68
- 12
R 1.8 K
1a
R R, 47K
R 2.2 K
16
R 8.2 K
L7
R 47 K
18
R 30 K
20
R 470 K
2t
R 12 K
22
R 100
23
R , R 30
24 an
R 68
26
Transistor
TR , TR C3042
i 2
TR , TR €945
' a 4
M
_ VR 20K
.';"ﬁ L
THR- 8D-13
—-51‘.‘

172 W
1/72 W

i w
1/72 W
Sw

=
Tt 12-0-12° 100ma -

T - EI-40 Power Trangformer

2
T
a
LL Line Filter
L Filter
2

Fuse 3 A

EE-19 Drive Transfumbin\w

N

~

~,

Capscitor

C.vC_ 0.1 uF 400 V

c,C, ¢C 0.001 uF 1 KV
3 4 13

cw~C 680 uF 180 V
-1 a

c, 470 uF 25 V

C 10 uF 25 V
to

cC , C 1 uF 25V
Lt 12

¢ ,C ,C 0.01 uF
L4 1B L7

c 0.1 uF
L8 19

c » 22 uF 16 V
18

Eq-8&C 0.001 uF

an 2L

e\ PC 2200 uF 16 V
az2 25

C 0.01 uF 1 KV
26

Diode -

D, D t N 4001
1 2

Dp~op 1 N 4148
3 9

7 G FR 156
10 [N §

D S 30D60C
12

DB1 CP 604 (G600V4A)

1c
Ic, TL 494

S—
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TN

32997 IC 1 # TL 494 LﬁuﬁoﬁWLﬁﬂﬁmmwm pulse width Nodulator
qunnnﬂnuﬂﬂawunTﬂﬂ R 13 Ny C 14 nWEnT £ = o qunanammwmaann out put
7 B Ay 11 ﬁoauaonw%ﬂﬁﬂammwmn TR 3,TR 4 WYY push-pull wNoulas T,
Vludanduols Foasuioiiu 2 e LuaTﬁ1ﬂﬂuauLdaawnuuaulﬁ TR 1 uae TR 2 11
winfitdu power tramsistar Tﬂﬂasuﬂwaﬁqumﬂuae%nﬂgu Infuredondoanuuuy
0oL af T tfu power trensformer aaussduavinie 13.8 v uiald o iy
diode rectifier uag L AU C__ ~ C__ (uanToenseug dan R, vdu R 1osd
aele out put uld oc 13.8 v dondeundueeld op-amp maelu 1ot Huda
LiSau Futunsem out put TasmouseRudnadeldn 2.5 v '
NTANIE

1A input C Filter ]
Power output 13.8 x 30 = 414 W ﬁ 220 V.50 Hz ,n = 0.7

*

LIy > o I - 414/.7 = 591 W
DC out put = 220J¢ = 311 V_ ~
[ = P/E = 591,43/311.17 = 1.9 A

A1 ripple = 15V 4@g F = 60 , T = 1/F = 10 ms
C = 1.9C10%10 °)/15 = 1267 uF
391f 680 uF 180 V % 4

Tagyuy 2 ﬁwuaunwagnsuﬁu
Diode birdge 14 4 A 600 V {w77¢ 1 =1.9 A !

wen L
— L = 2| 5(V -V ).V 01
"'"5\" 2 i‘(h;;(‘;" ouwt ==
F o= 120 KH 00 = 13.8 V,V =17 V,I__ 30 A
L, = z.5¢1j—13.e)/30 ¥18.8 % 1/120%10°
= 1.8 uH ~ '
L = ¢rp) /9r+101

r = /72" , 1=20r =272 = 3,14
L = 1,8 uH -

=
i

JL(9r+101)/r = JI.B(9/2+10*3.14)/.5

16 591
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Hﬁdﬂ C out put filter

cC = Vv -v (1)1
in out K —
bxVyippx L £
v = 7TV, V = 13.8V , V 4 mv
in aut ripple =
L = t.8uH, f = 120 Khz
2
C = 17-13.8/4%4mv#1.8uH *(1/120Kh@
= 7716 uH
o o
3014 2200 uF % 4
Noo= Vt"*loaldfbAe
Ae "= 1.5cm, f =60 khz, b = 1500 WV, =110 V,;.
N = 110%10°/4%60%10” #1500%1.5 = 20 70U
N N %V /V = 20,17/110 = 3 791
g/ = P 8§ P
A
PR A AT e
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TL454
TL&35

Advance Information

SWITCHMODE
PULSE WIDTH MODULATION
CONTROL CIRCUITS

The TLES4 and TL4ACS combine the best features of existing
PwlA convrol cireuits and 8dd other on<hip Tunctions, These devices
provide, ‘'on a single monolithic chip, all the control circuitry for
PAVLL push-putl, bridge and series type switchmode power supplies,
The TL&04LI/CY5NA are specilied over the military operating
range of FSE°C 10 «1259C. The TL4OLC/495C are soecitied from
0°C 0 +20°C.
® Uncommitted Quiput Transistors Capable of 200 mA Source or
Sink

® On-Chip Error Amplifiers

¢ On-Chip 5V Reference

® Internal Pretection from Double Puising of Quiputs with Narrow
Pul:e Widths or with Supply Voltages below Specified Limits

® Dead Tirme Control Comparator '

® Pulse-Steering Flip-Flop ang Output Control Circuitry

e Easily Synchronited (Slaved] 1o Other Circuits

® On.Chip 29 V Zener for High Veltage (VN 2> 40 V)
Appticstions {TL4SS onty)

® Outpu: Sieering Centrol Pin Querrides Internal Pulse Steering
Flip-Flop (TL495 only}

SWITCHMODE
PULSE WIDTH MODULATION
CONTROL CIRCUITS

SILICON MONOLITHIT
INTEGRATED CIRCUITS .

l‘ TLa94

K SUFFIX
PLASTIC PACHAGE
CTASE 448
ITLLS4C onty)

JEUFFIX
CEPAMIC FPACRAGE
CASE €22

fmeeiane

FIK CONNECTIONS

TLaga TLa9S

S
- ‘ :__'_‘J;....-
l'[—r'—\ ,——— .
oot Lun =
| U

TLARS

HSUFFIX
PLASTICPACKAGE

1e
fm cazt 30101
=g 3ifr '-1""1 171) 1TLa95C oaly)

ISUFIIX B
CCRAMICPACKAOE ’
CASE 226

ORDLFING INFCRMATICN

Tempersrwre

TLagaCy t Chre ~2C7C Cecamic DIF

TLabalN Cie ¢ 70°C Plestie DIF

I

Croce H Nanga I P ach ope
!
'

Toabams 1 8% 4m 19L5C & Ferems CIP

viaysL: | Cametc¥L 1 Cerem—w D1F

TLavECHN 0 e s 10°C BT T 1

....... La——t DK
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TL494, TLA95 {continued)
EQUIVALENT CIRCUIIT
(Stoaring . Ouwut
Conwoll® Contre!
Pulee Smering
€1 O 1 Q o3
T (3]
LT I— ea
L_) o3
Deeo Thne M t3
Compsrsior
Deed C — }——-l/
Time
Tenuot =03V
i o) [— ; —OVee
~0.7V Fwad Compereiot , ‘ 5 et \ v
3 ‘AES
¢.I> Az ‘ .\
]——-U\N 2 —~— Gro
Error )
Cumpenssnort Error = *7L495 only
7wt Comoprrater = oXalnd s
input .
PIN ASSIGNMENTS
Desd | Ef1O7 Ereos ] c1 | 2 Out- | Stewr-| Compent
Time | 2761 nmp 2 g irvos Comr
Devica Ry | €y Catrd . - - ‘ - Vz Gnd | YREF Crrt Input
TL4D4 [ ] 3 4 ) R LN 1 oNA 3 14 L N.A. |~ 3
TLass | @ s 2 R B 7 1 16 B 3
- .
M
AAXINUM RATINGS [Opsreting smisent 1amparatury ance »onlies untel ctvervrire noted] .
- — T o
Rating ' Symbol ! TLate/are | T1494C/495C v
Powsr Svooly Volisps | vee 4 =2 v '
Amemtlier tapvi Voltiget Viza of YiDR Veg+ 03 v
Ootput Cotlegior Voitage vey. Ves 42 v
Gutout Coilecior Cursent Iey. ‘ez 250 A
Pover Dunpenion (Tg < 45VC) Po 1000 mw
See Therme! 1nlorrmation
Qpersting Juncticn Temrerbivrd T, ' °c
Pisrtc Fachage l - 125
Carenic Pachoos | 1%9 150 S I
[ ST . I
Opeteting aminent Termoarature Aange Ta ‘ -85 10 135 S 70 1 °c
T ororewe Jempereture Range T | ~C
Caronic Pochage \ 6% 10 * V50 &€ 10 + 150
- BAXLRAYL)

‘ Plosic Pochopn
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o STEERING

OULT PUT CONTROL -w/\nn
) conTROL ﬁo& ?wfﬁ
(%)
€9 )
om D Q
5¢9) OscivLAToR . l&lﬁﬁﬂ _ |Wno
NE N 13
L Cr Q 10¢10)
= oG .
uﬂ” iR IGLD) W
N 2¢
DEAD Time D
CONTROL
._Hlm P.Wom. REFERENCE
= -0 ™A o AC1A
AR Recu LaTor Q4
REF. OULT
11 >—Ppt— Ra
2]
10 b2 & 3¢8) \ | {nan S1s) %0
ERROR HMP  FELDBACK 507 Vg 7D
1 p\M, mppo.ww ANP

BLOCK DIAGRAM TL

494



Pttt LY DU (UUNIINIYE Ly

PECOMMENDED CPERATING COKNDITIONS

TL&D4C/TLLSSC
Condition/Vaive , Symiz Min T Men Unit
Fower Sunply Vsliape H Ve 0 I 40 v
Amplifier Irput Veltspet i YicrRe - 53 -0.3 Vee - 3.9 v
®elecerced 10 Grouna! , o 1
Cuizut Covtecror Vertage | Ve - 13 1 v
Qutout Cattectar Cureont i I, =2 - B i ma .
Timing Caoeeiter l [ 470 - of
i - 10 »F
Timeng Restor 1 Fe 1.8 10, in
L ruilator Freauengy L | fose 10 290 WH2
S reating Ambeant TQMDruuu.'ﬁ.n" Ta 0 ! -0 tc
TLASSC ang TLEGEC , | ) i
ELi ZTRICAL CHARACTERISTICS
:‘./»_ - isSv ! c " 1D eHy onerenng penbigat tymperature FANge 3122 ey uniess Oinerwise roves’
l A - 7 PR TL4DLC T 435 ] U""ﬁ]
L o | l WY R Min i Tye gl () t
REF:IBENCE SECTION
Feiorence Voltags Vaes 435 l 5.0 l L8 l v 1
‘ofr * 1 Cma)
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