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” | | - Ec70/34/17°

EC-CORE

5'0_35 ' _ Dimensions ta mm

kS | | - _ .‘I””g'gl*

1 ‘t ] R1max
¥
*24 0 0.
595 Ba3%g 2168_04 M 3y
{
A 4 T — ) s i .
_.I L- L- Terense
0 =l 345005 F
' 16.8-0,8 SR
Ferroxcube grade o xs
Mass ; ‘approx. 126,5 g
Catalogue number of EC-core without ' : .
air gap 4322 020 52530
Catalogue number of EC-core with . .
air gap 4,852 0,2 mm : 5213 140 25300

DIMENSIONAL PARAMETERS FOR A PAIR OF CORES {assuming nominal dimensions,
A unless otherwise stated)

Core consmht F ‘ . Cy 0,514 mm-1
Minimum cross-gectional centre pole. area : ACPmin =201, 1 mm?
Crosa-sectional centré pole ares - : Aop =211,0 mm?
Back and leg cross-sectionalarea {Ap . =38,0mm?
Centre pole volume ) Vep: = 9600 mm3 -
Back and 1&g Volume ; Vy = 46000 mm?¥
Total core volume ) _ v = 55600 mm3
Effective magnetic path length ® .l % l44mm
Effective cross-sectional area *. . Ae = 279 mm?
Effective core volume * ' L _ Ve = 40100 mm3

* According ro IEC 205. : ) .

A,
[ —

July 1976 ) 3)1
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|

-‘ EC/G/ 34707 “ : EC-CORE
r; -

Relative amplitude permeability (i)
at 6 = 100 °C, 8 = 320 mT In Acpg

Permissible induction in centre pole )
with min. cross-secticnal area, at 6 = 100 °C

Resistivity (), measured with d.c. curreat
Curie point -

Effective total core loss {P)
at f =25 kHz, @ = 100 9C, B = 460 mT

MOUNTING

cross-section of the outer pales.

assembly.

MAGNETIC PROPERTIES FOR A PAIR OF CORES WITHOUT AIR GAP
> 1000

5320 mT
=10m
z2009C .

s5W

- 4

Recommenged plercing dlagram.

The wound coil former and cores may be assembled by means of non-magnetic M4 screws
or studs aleng the grooves provided. The use of a clamping bar is strongly recommended
to ensure that the maximum clamping force of 500 N Is uniformly distributed over the-

1

The assembly studs can be exteaded for mounting purposes or to support another sub-

e
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™

H EC76G/34/17

Style )

Dimensiona in mm
Material )
Minimum window area
Mean length of u;m
Mass, without pins
Maximum temperature
Catalogue number

Note The coil termer is supplied without pins. These must be ordered separately undeg
the catalogue number 8222 294 38770. The minimum order quantity is 5000 plas.

Brasgs dip-solder pin

L

COIL FORMERS

. 8222 294 38680

see drawing :gn the next page

.
L)

glass-libre-filled polyamide .
466 mm?2 o -

95 mm B

approx. 35'3

120 C

e 11,22 0,3 — o
- - ~ ‘.
812002 3.
L -
LY
+l 552001 b 70038 -
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- —

¥

Cail tormars : J k Ecros34n7 /
- i
Style 2 . -—
Material of housing glass-fibre-filled polyteraphthalate
. Materiat of tags solder-plated brass
Minimum window area 464 mm?
' Mean length of um 96 mm - . :
Mass, 15 tags inserted approx. 36 g N
P Ftame proof according 1o UL-94-V 0 ’ \ *
2 Mounting horizontal and vertical )
Catalogue numbers , seg next page
i Tag arrangement tae next page . - ) o

Dimensions in mm

-

-
~
~

3

[ IR N RAY}
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J' EC70/34/17 7
AN
k X

—

CHARACTERISTIC CURVES

120 FrTaty
@-‘5 EC70/3u /17
N o
pWbi . .
100 T.;a--. .
a5°C
| —r
al sl ot e s len 5 St S0 e T -
Pa .
80 Y
/! ]
/ 23 100°C ..,
o=
i
0 1
T
- .
.‘o '
‘ [ H ,
[ H
/ i E
L]
7 i
20 }
/ -
]
L
1
0 -
0 0 20 30 &0
ampars - turns

{1) Recommended maximum working flux.
| “Total flux as a'function of ampere-tuma.

N ’ w ( Docembar 1977 €97
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Transformer tempe
without hearsink.

10tal core losses (W)

L .
- £C70/34 /17 CHARACTERISTIC CURVES “
&
[+
( e
100 - ‘m_w
vt €co/in
e
]
(VTS
90 p=
\'l‘
-
-
a0 \‘
< .
190 . .
N
o0 LE T
0 7 %0 59 0. wa 120
- cofe-temperature "a
Recommended maximum working flux as a funcrion of core remperature.
e 0 o
/== empetitire Jﬁllllllllil[ll))l Tec 70/ |
rise above ding
embisnt n ng point
8 s ifs-:‘i:i:flﬁ:‘-_‘ cores -
1 4
[ R .
50T cross-section through
-4 cantre limb Troveod
&40
20 = -
y.
”,
F i -
[
Yo 0 2 > Y s . 7 ' s

’

rature rise as a function of total core losses, tn free air condirions, ‘3

st
e

B9

July 1916%

—
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S =
“ CHARACTERISTIC CURVES “ EC70/34 n?
S5
105 " hgds "] .
ECT0/3L/17
.‘h:.tnl core [
(mW] y
| | A/
1 . - SOkH
. i / / 26 iz
0t I} A 12 SkHz
| 7
: Fd
[
T
1 {/ )
aniv
/ /’ /
10? :/ l/
[’ ' - Fd
7
/ /
JLaA'T
102 / ¥
b St-guwe 04 $o3 uwnr - 103
Total core losses as & funcrion of total flux at hot-spat core teqiperat;nr'e.
= : ' : :" —
H July 1976 ' o “ B
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M Shapes and Dimensions B Materials

2C2, 2C3. 201, 203, 2B3

El Type EE Type

|

B
——y

| |

L—F—-Il S e Foeof

4——-—8-——¢J —=f C b ro—— B

S — S ma

Dimensions i i n

A 8 c D £ F '

60 |60.040.9|440) 0.8 1608, dea.500.7| 16074 280005080 ¢

-s0 |so.0to.mf4z0r0.6]150', 13501 0.6]15.0 5, [25.00 0.alB5

40 |40.010.6]34.710.6|10.7'2, tznsros| 7o 204003372 -

30 |30.0v05|26.0105{100'%, 120.010.4{ 1005, [16.00 02,55 -
.28 (2801042100 0.5]11.8'0, [19.300.3] 80 g, [1.av0s

.22 |22.010.4f186104] 60'0, {10103 6.0'g¢ J10.610.31a0 *

<19 [19.040.3]15.900.4] 518, [1e0r03] s, j1n3vea]zas:

216 |is.0r0.3f a3t 0.4] 51’ |rzor03] a2ls, m.z'o.aios-

-

0.3

————— i+ o oot it or ) —— ) e  srass imms § e s e

0.3

0.1

0.2

s12 l1z0v0.3] 96103 30'%, | 8010.3| 2.0'0, | 5620.3{20 ¢

20 .
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M Standard Charac;teristics of Materials — (1)

tand fpiae | pr | TC { DF P Bms H Hems d
Materiats| piac | (- 10 *) 10 i
' 0.01MHz (10 ] °C) | (MM2) 1oy jgmin) | (Dem) | (G) | (Oe) | grom’
- - I . RIS . ——
. i
201 20900 o 0.3 | 108 0.1 2 13 {3800 ; 0.15 | 4.9
20%, :
t
i
2D3 ?gg& © 0.3 v.d | v 0.3 -2 90 | 4500 | 0.15 | 4.9
' 20% ’ 1y _ P )
i 2000 ,
2€3 | ape i 06 3 | _”0.__ 0.2 <4 130 | 3700 | 0.20 | 4.9
283 [ 2001 o 0 | 140 | - 024" <3 | 80 | 4400 | 0.20 | a9
1 20%
B Relative Loss Factor as'a Function of Frequency
100 - R
b
o
@
‘a a
‘o
[
s
!
0. 005 0.01 .05 . 0.} : 0.5 |
- =T AMHZ) '
B Permeability Factor as a Function of Temperature
6000 - e e e
(VY DR R /
4000 | - 3
o /\
@
3 3000i; \ _
| 2000 ///—/ )
—“—---—
- € "]
ool - T
o - -
- 40 0 40 80 120 160 200

f e T (*C}
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M150, LM250, LM350

APPLICATIONS INFORMATION

BASIC CIRCUIT OPERATION

The LM160 is a 3-terminal fluating regulator. ¥n opera-
tion, the LM150 develops and maintains & nominal 1.25
volt reference [V,qf) between its output and adjusiment
terminals. This seference voltage is converted 1o a pro:
Framming current [IppQOG) by RY {see Figurs 17), and
this constant current lows through R2 to ground. The
fequlated cutput voltage is given by:

R2 .
Vout * Vigp {1 + R_jl + 1agj R2

Since the current from the adjustmeptterminal (1A}
fepresents an ercor term in tha equation, the LM 150 was
designed 10 control 1Adj 10 less than 300pA and keep it
corstant. To do this, all guigscent operating curfent is
felurned to the gutput terminal. This impases the reguine
ment for & minimum foad current. 11 the losd current is
le3s than this minimum, the output voltage will rice.

Since the LM 150 is a floating regulatog, it isenly the

] valtage differential across the circuit which islimgportant
o performance, and operation at high valtages with
espect to graund is possible. i

FIGURE 17 ~ BASIC CIRCUIT CONFIGURATION

LOAD REGULATION

The LM150 is capable ‘of providing extremely yood
load regutation, but a few precautions are needed 1o
odtain maximum periormance: For best performance, thé
Programming resistor (R 1) should be connccted as close
1o the sequlator as possible 10 minimize line drops which
elfectively appear in series with the reference, thereby
degrading regulation. The ground end of R2 can be
felurned near the load ground to provide remoie ground
sensing and improve load regulation.

EXTERANAL CAPACITOR!

A 0.1 uF disc or 1 uF antalum nput Dypats capscitor
ICin) s recommended to reduce the tensitivity to input
lino impedance.

The adjustiment terminal may be bypassed 10 ground 10
improve gipple sejection. This capacitor {CaApDJl prevents
ripple’ from being amplified as the output voltage is
increzsed. A0 uF capacitor should improve tipple
rejection about 4648 at 120 Hz in a 10 voit apphicatiun,

Although 1he LM160 is stable with no output capacs
tance, Sike any feedback circuit, certain vatues of external
capacitance can cause excessive ringing. An outpul capacs-
tance {Cgl in ihe form of a 1 uF tantalum or 25 uF
aluminum elegirolytic capacitor on the output Swamps
this ellfvct and .nsures stability.

PROTECTION DIODES

Vihen external capacitors are used with any [.C regu:
fator i1 is someélimes necassary to aad protection dwodes to
prevent 1he capacitors from discharging - thzough low
current poinis into the regulator. .

Figure 18 shows the LM150 with the recommended
;;rotection diodes for output voltages in excessof 25 V or
high capacitance vatues (Co > 256 uF, CApy 7 10 uF)

Fm P \

Adjun

e

Diode Dy prevents Co from discharging thru the 1.C.
dusing an input short circuit. Diode D proiecis sgainst
Vin Vaur capaciter' Ca() discharging through the EC during an
o—- mit0 O p———— output short circuil. The combmation of dyodes D} and
' * D2 prevants CaApJ from dischiiging through the 1.C
Ay during an tnpui thott Circuit,
v 3 .
Adust iy Py FIGURE 18 - VOLYAGE REGULATOR Wit
) L3 FROVECTION DIODES
—— Vaur
VA
Ry ©a
Vier* 128V TYPICAL 1Na002 -
= . Vin N
L > LM IS0

MQOTOROLA LINEAR/INTERFACE DEVICES



LM150, LM250, LM350

.

MAXIMUM RATINGS

155

vy @

RAesing Symbaol Vatus Unit -
[ Input-Output Voltage Dillarential Vi-Vo 35 Vdc . . - IN
Power Dusipanon Po Internalty Limited il e \
QOparsting Junctiop Temperatura Range LM150 Ty -556 to + 150 °C \
. LMZ50 2510 +150 4
¥ LM 350 Oto +125 -
Storags Yamparsture Range T"L_. -65 "11'5° =C -E.
Soldaring Lead Temparature {10 seconds) 300 °C -
"
ELECTRICAL CHARACTERISTICS {Unless otherwise specified, ViV =60V I = 1.5 ATy = Tiow 10 Thigh: Prmax ’
. . |s8s Moto 1)) ) _#
R I LM1507250 - LM250 r
Characterisite Flouis | Bymbol Min Typ Max Min Typ Max Unit
Line Regulation {Note 2) ! Rsptina - 0.005 | 0.01 - 0005 [ 003 | WV
T = 25°C, 30V & Vj.¥g < 36 V
Load Ragulatlan {Note 2) 2 Regioad
TA = 25°C,1W0mA < <3.0A N
Vo <50V : EN 5.0 15 -—_— 60 25 my
Vo >S50V - 0.1 0.3 — 0.1 0§ | %V¥p
Tharmal Regulation, Pulss = 20 ms, — | {Regtherm| — 0.002 — - 0.002 —  |%VoW]|
Ta = 26°C ) :
Adjustment Pin Current ' 1 lad] - 50 100 — 50 100 A
Adjustmsnt Pin Currant Changs 3,2 diag) - 0.2 5.0 - 0.2 50 nA
IOVEV.Yg<3IEV .
‘HOmA < I < 30A, Pp = Pyax L]
Reaferance Yoltage (Note 3} / 3 Viel 1.20 125 1.30 20 125 1.39 v
30V = VYo % 35V : ’
WOmA<h <30A Pp < Prax
Lins Aegutation {Note 2) . 1 Repjine - 0.02 0.05 - 0.02 0.07 -V
JIOVEVVo= 35 Y
Load Regulation {Note 2) 2 Regisad
IWOMASN <30A
Vo <50V - 20 50 - 20 7 mv
Vo » 680V = 0.3 1.0 - 0.3 1.5 % Vp |
Toampaerature Stability ITigy, = 1) = Thigh! 3 Ts — 1.0 —- — 1.0 —_ % Vo |
Minimum Load Current to ILmin — 35 3.0 - s 0 .mA
Maintsin Regulation (V;-Vg = 35V) . .
Maximum Qutput Cutrent - 3 lonax - A
VIVQ € 10V, Pp < Prgx 3.0 45 - 30 a5 -
VI-VQ = 30 V, Pp € Pmax. TA = 25°C 0.3 10 = 0.25 1.0 —
AMS Noise, % of Vo -_ N —_ 0.003 - —_ 0.003 -_— Vo
TA = 25°C, 10Hzr = { < 10 kH:2 ]
Rippls Rejection, Vo =10V, { = 120.Hz 4 AR o8
{Nots 4)
Without Cag; = 65 —_— - 65 -
Cagj = 10 nk 86 80 — 8 g0 —
Long-Term Stability, Tj'= Thigh (Note 6] 3 S - 0.3 1.0 - 0.3 o WOl
TA = 28°C lor Endpoint Measuremenis Hre.
Thermal'Rasistadce Junclion to Case - Raic N ow
Paak [Mote 8} K Rachspe {T0-3) - 2.3 — — 23 _
T Package (TO-220) | o - - - 23 -
Avorage (Note 7} K Packege (TO-3) —_ — E —_ - 1.8
T Package (T0-220) - — — — 1.5

NOTES:
1 Tigw = - 65°C for LM160
-26°C for LM250 |
o'C for LMISO
Prran = 30 W for K suffix (TO-3}
Prax = 26 W for T aulfix (¥0-20)
{2} Ltand snd line ara spacilied st ! lgn ternper-
sture. Changes In V0 due 10 hesling eftacis must be taken Into
sccount separately. Pulse testing with low duty cycle I uted.

Thigh = +160°C for LM150
= +150°C tor LM250
= +125°C for LM350 |

(3) Selected devices with tigh volspe svail
(4) Cadgj. when used. I» db the adj pin and
ground.

{5} Since Long-Term Stability cannot be massured on each device be-
Tore ship L this specifi 8 sn engingering astimste of I+
srage slabikity from lot to lot.

Thermsl Resistence svatusted measuring the hotest temper she?
on the dis using en Infrired scenner. This method of evilustion
yialds very sccurate thermel reslitance veluss which sre cofme
vative when compsred 1o cihes messurement lechalques.

The avarage die Lempaisture s used Lo dartve the value of theml
T88i314N¢o junclion 1o cesa [eversge),

(6)

i)

MOTOROLA LINEAR/INTERFACE DEVICES
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