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+ Voo -

2VgE

. V(dmpouﬂ = Vglsat) + 2Vge =16 ~ 25 V for Darlington
+ Vsat
(a) Darlington
Vidgropoun = Vglsal) + Vge = 08 V for NPN regulator
’ Vidgrapouny = Ycelsaf) = 0.15 ~ 04 V for PNP regulator
r
{c) PNP
+ Vpo -
I;
[; Vidropouty = 1oRon = 35 ~ 350 mV for PMOS regulator
(d) PMOS
Table 1. Comparison of Pass Element Structures
PARAMETER DARLINGTON NPN PNP NMOS PMOS
la max High High High Medium Medium
Ig Medium Medium Large Low Low
Vdrapout Vsat*2Vhe Vsat*Vbe Vee(sat) Vsat*Vgs VsD(sat)
Speed Fast Fast Slow Medium Medium
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Bipolar Transistor: Vge =f(T)

Bandgap Ut
(- S
Tess i Temperature behaviour approx. - 2mV/K
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e
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o / o2 o [ I, ] k=138-10"J/K
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) AV g =1602-10" As
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AV, = ln( I‘“ ]'V-‘f AVbe = Vt-In(A2/A1)
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b) LM199 reference voltage circuit

Figure 2. Buried zener reference circuit
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Series regulators
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Power transistor

I
—
+ T Ro
le lib/ev
R2 R1
T2
Current from Fuse transistor
the control TT
circuit

The following equations are applied to this circuit:
- determination of the maximum current where the protection begins to
operate.

Current I, is the auxiliary current and the following equations apply:

Ug — U,
Iy = ———
R, + R{ + R
The following applies to the ratios on the BE junction of the transistor T2:
0,65 = URO + URl => 0,65 = RO(IZmax + Ix) + RllX
After the modification we get:

0,65 (RO + Rl)
Iz max = R, —Ix R,

- determination of the minimum current that is held through a possible short
circuit.

Current IX is the auxiliary current under the condition of a short circuit
at the output and applies to it the equation:

p

y=—-F2%2
X7 R,+ R, +R,

The other equations are the same as in the normal operating state and
the relationship for the minimum short-circuit current is given by the
equation:

0,65  (Ro+Ry)
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The following equations apply to this circuit:

- determination of the maximum current at which the protection
begins to operate.

Ux Iz Uro = Rolz max
T1 v Ro =" N
Auxiliary voltage U, Ux = Uy + Rolz max
Ratios at R1 Up, = X 1a
R{+R;
R2 Transistor opening condition 0,65 = Ugo — Upr1
After substituted into the eqn 0,65 = Ry * I max — (U2+R;':-Z;1ax)R1
1 2
Current from
R2 ) : :
the control transisto The resulting maximum current Iy max = 065 (R:RI:HUZ K1
. . 0°n2
circult
T ' - determination of the minimum current that is held through a possible
e— short circuit.
Ux =Ry * Iz min
. . . UxRy
Transistor opening condition: 0,65 = ——
R{+R;

Ryl in'R
0,65 — 01 Zmin'2

After substituted into the equation
R{+R;

_ 065 (Ri+Ry)

The resulting minimum current I7 min = R FS
* % % EUROPEAN UNION =
: "; European Structural and Investment Funds P —
* e Operational Programme Research, I
* Kk TR

Development and Education



sidanagans
=I{R}

EDUCATION,

S

YOUTH AND SPORTS

MINISTRY O

GUIRIZZY o WERRD [ZTIWCR11)

[7)
©
b=
=)
(e
e
=
Q
£
=
7]
o
>
=
©
c
©
©
S
=
5]
=)
bt
=
w
c
©
Q
o
=
S
(1]

=
o
@©
k]
(D]
@
1
@
£
£
ol
D
j
o
©
=
Q
=
@
L
]
o
O

Development and Education

z
o
z
35
pd
=
i
o
o]
o
>
w

3 =8 Bl ..
ey Sk 1) 1 A
: 2 R R
- .w__u__. )
=




2n3055
Q7 _ﬁ
+| V1 R1 = 1k
30 —|—
LM741
4
! 081 V- 2
6 os2
V+
5 K
R3 2813 7 U1 R2 = 1k
Ra
Q3 D2 /ZS’
d02¢cz5_6
~ % Rb
Rp
yyym—
A
V — Rb
VbeQ3 o VRb + VRp Rb ~ " ref R R p
+ b
a
* * EUROPEAN UNION =
: ‘; European Structural and Investment Funds Iﬁr
* - Operational Programme Research, e

Development and Education



2n3055

Q1
0
W
Viref
R1
" T
& 3|5 . 5
W+
6
R2 = 2 L i
| 4l =
Im741 Roed: 2
s . .

R3 =

RT - ux R ref+VR3

— AN AAN— V . +V.,, = +V..: [ =
R3 R1 R2 >
| o/ R +R,
. —VR3
Vref ——

. + R
- V.=V —Viy =Vyp + Vg ——2—
R2 R3 ref R3R1+R2

X

0=V, R, =V R

7

EUROPEAN UNION -
European Structural and Investment Funds % —
Operational Programme Research, I
Development and Education




Pz

Shunt regulators
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Pp, POWER DISSIPATION (WATTS)

2N3055(NPN)
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Transistor parameters

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VcEo 60 Vdc
Collector-Emitter Voltage VcER 70 Vdc
Collector-Base Voltage VeB 100 Vdc
Emitter-Base Voltage VEB 7 Vdc
TO-204AA (T0—3) Collector Current — Continuous Ic 15 Adc
CASE 1-07 Base Current Ig 7 Adc
STYLE 1 e poyer Dagkaion @Te=25C | Po | ug | M
Operating and Storage Junction Ty Tstg | —65t0+200 | °C
Temperature Range

™~

~

25

125 150 175 200

~ Tc, CASE TEMPERATURE (°C)
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Component cooling

Thermal
Thermal resistance Thermal
ambient resistance case - heatsink resistance of
chip temp. temp. junction - case. (insulating pad)  the heatsink
Vjy — Va = (Ryucy * Rtuecr + Rrura) - P
[°C1 [*C] [°CIW] [°CI W] [°CIW] [W]

Thermal resistance
RTHJA = junction - ambient

(Rthcy + River + Rrura) << Rrnua

RTHC J — component parameter specified

by the manufacturer

Examples:

KD502 - Rrucs=0,868°C/'W v = 155°C
2N3055 - Ryney = 1,5°C/W v = 200°C
2ZMNS6BE - Rmygy =0,584°CIW w = 200°C

P = continuous or average

power

A

THRA

HEAT SINK

AMBIENT

Sarkon foil (by type) - Rmer =0,09-1,7°C/W

Heatsinks according to design and type of profile - Rrura = 0.1 - 30°C/W
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Power dissipation of
the semiconductor
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