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@ MOTOROLA MC7800

Series
THREE-TERMINAL POSITIVE VOLTAGE REGULATORS THREE-TERMINAL
| These voltage regulators are monolithic integrated circuits de- POSITIVE FIXED
signed as fixed-voltage regulators for a wide variety of applications VOLTAGE REGULATORS
including local, on-card regulation. Thase regulators employ internal SILICON MONOLITHIC
current limiting, thermal shutdown, and safe-area compensation. INTEGRATED CIRCUITS
With adequate heatsinking they can deliver output currentsin excess
of 1.0 ampere, Although designed primarily as a fixed voltage regu- -
lator, these devices can be usad with external components to obtain Mﬂifg:f::;ﬁE
adjustable voltages and currents. CASE 1.03
® Qutput Current in Excess of 1.0 Ampere 1 2
® No External Components Required & @
@ Internal Therma! Overload Protection input  Output
@ Intarnal Short-Circuit Current Limiting
@ Output Transistor Safe-Area Compensation
@ Qutput Voltage Offered in 2% and 4% Tolerance
{Botiom View)
REPRESENTATIVE Pins 1 and 2 electrically isolated from case. Case
SCHEMATIC DIAGRAM 15 third eléctrical connection.
—- O Input
100 T SUFRX
. PLASTIC PACKAGE
100 3 5008 CASE 221A-04
PIN 1. INPUT
L {Heatsink
2.GROUND  2¢&7  sudace connected
3. OUTPUT : to Pin 2.)
33k O Qutput
Ve STANDARD APPLICATION
s,
innut'IO— MCTBEXX  |O—e-® Output
7 ¥ Cin® B St
0.33 uF "I" Ca’
2 v2sk
] L -i-=-
27ks |44
k A commaon ground is required between the
input and the cutput voltages. The input voit-
— 8k age must remain typically 2.0 V ahove the out-
put voltage even during the low point on the
input ripple voltage.
ﬁﬂﬂs XX = these two digits of the type number indi-
. Bk cate voltage.
y A - —a o Gnd * = G is required if regulator is located an
Iuppmciah’li distance from power supply
e
PNGH DA TN we E‘:;:s not needed for stability; however
= ity ’
Davice MW' Ju:mm%ﬂgﬂ Package it doas improve transient response.
uﬂ?‘ﬂ‘ ﬁ _H tﬂ + 1m M Ix indicates nomnat iﬂ!tﬂ'ﬂ
MCTBXXAK® 2% Powar
MC78XXCK A% Oto +125°C
MCTBXXACK® %% TYPE NO.VOLTAGE
MC78XXCT 4% Piastic MC7805 5.0 Valts MC7812 12 Volts
MC78XXACT 2% Power MC7806 6.0 Vaits MC7815 15 Volts
MC78XXBY 4% ~40 to +125°C MC7808 8.0 Volis MC7818 18 Volis
2% regulators in Metal Power packages are available In 5, 12 and 15 volt devicas. MC7808 9.0 Volts MC7824 24 Voits
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MC7800 Series

MAXIMUM RATINGS (T4 = +25°C unless otherwise noted.)

Rating Symbaol Valus Unkt
Input Voltage (5.0 V — 18 V) Vin 35 Vde
(24 V) 40
Powaer Dissipation and Thermal Characteristics
Plastic Package
Ta = +25°C PFD internally Limited | Watis
Derate above Tp = +25°C 184, 15.4 mW/C
Tharmal Resistance, Junction to Air 8JA 65 CW
Tc = +25°C Pp Internally Limited | Watts
Derate above Te = +76°C (See Figure 1) 18 200 mWrC
Thermal Resistance, Junction to Case 8Jc 5.0 "Cw
Metal Package
TA = +25°C Pp internally Limited | Watts
Derate above Tg = +25°C LAY 22.5 mWrC
Thermat Resistance, Junction to Air 8iA 45 ‘T
Tc = +35°C - PD Intarnally Limited | Watta
Derate above Te = +65°C {Ses Figure 2) AT 182 mWrC
Thermal Resistanca, Junction to Case _fyc 6.5 “CW
Storage Junction Temperature Range Tstg -685to +150 by
Operating Junction Temparature Range TJ *C
MC7800,A -55to +150
MC7800C,AC 0to +160
MC7800B ~40 to +150
DEFINITIONS

Line Regulation — The change in output voltage for a change in
the input voltage. The measurement is made under conditions of
low dissipation or by using pulse technigues such that the aver-
age chip temperature is not significantly affected.

Load Regulation — The change in output voltage for a change in
load current at constant chip tamperature.

~ Maximum Power Dissipation — The maximum total device dissi-
pation for which the regulator will operate within specifications.

379

Quiescent Current — That part of the input current that is not
delivered to the load.

Qutput Noise Voltage — The rms ac voltage at the output, with
caonstant load and no input ripple, measured over a specified fra-
quency range.

Long Term Stability — Quiput voitage stability under accelerated
life 1est conditions with the maximum rated voltage listed in
the devices’ electrical characteristics and maximum power
dissipation.
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MC7800 Series
MC7806.8.C
ELECTRICAL CHARACTYERISTICS {Vjq =10V, Ig = 600 mA, Ty = Tioy 10 Thigh [Note 1] unless otherwise noted).
MC78 MC78058 HQ;!Q!E
Qutput Voitags (T = +26°C} Vo 4.8 5.0 B.2 4.8 5.0 5.2 4.8 6.0 5.2 | Vde
Ouiput Voltage Vo Vde
BOmASIp=1.0A Pgp=15W)
T0Vde s Vjp = 20 Vde — - — - - —_— 4.76 5.0 5.256
B.0 Vde & Vjn = 20 Vde 4.65 5.0 B35 | 4.76 6.0 8.26 - - —
Line Regulation (T = +25°C, Note 2) Redling my
7.0 Vide & Vi = 25 Vde - 2.0 60 — 7.0 100 - 7.0 100
8.0 Vde s Vip= 12 Vde - 1.0 25 - 20 BO - 20 &0
Load Regulation {T = +26°C, Note 2) Redlosd v
EOmA=Ips 1.5A - 26 100 — 40 100 — 40 100
260 mA < i < T80 mA - B.0 25 - 15 60 - 5 50 )
Quisscent Current ":f = +25°C) !E —_ 3.2 6.0 — 43 8.0 - 43 80 mA
QOuisscant Current Change Alg mA
7.0 Vde = Vi = 25 Vde 2 - — e - - -— - 1.3
8.0 Vde < Vi, < 25 Ve - 0.3 0.8 - = 1.3 = — el
BOmMA<Ip<10A - 0.04 0.5 - - 0.5 - - 0.5
Ripples Rejection RR a8 F ] - - 68 - - 1] -_ dB
B.0 Vdc = Vi = 18 Ve, f = 120 Hz
Dropout Valtage {ig = 1.0 A, TJ = +26%C) ﬂm_—:iq -_ 2.0 25 -_ 2.0 — _ 20 — Vde
Quipul Noise Voltage (T = +28°C) Vi — 10 40 - 10 — - 10 - uvy
| _10Hz< {< 100 kHz Vo
Output Resistance { = 1.0 kHz o — 17 - — 17 — — 17 — mi}
Shart-Circuit Current Limit Ty = +26°C) fse - 0.2 1.2 - 0.2 - - 0.2 - A
Vin= 35 Vde
Feak Qutput Currant T, J:-_*zs*q ‘rﬂu 1.3 2.5 be J — 2.2 — - 22 - A
Average Temperature Coelficient of TCvp o 0.6 - — =1.1 - - =1.1 — | mv/
Ouiput Voltage ec
MC780BA, AC
ELECTRICAL CHARACTERISTICS (Vi = 10V, Ig = 1.0 A, T, = Tigy, 10 Thigh [Note 1] untess otherwisa noted)
805 A c7 .
Characteristics Symbol i Ve e Win T vo T Unit
Output Voltage (T = #25°C) Vo 4.9 5.0 5.1 4.9 5.0 5.1 Vdc
Qutput Veltage Vo Vde
BOmA<Igs 10A. Pop=158W) 48 5.0 5.2 48 5.0 6.2
7.6 Vde < Vi < 20 Vde
Line Regulation (Note 2) Regline mV
7.6 Vde = Vi = 25 Vde, Ig = 500 mA - 2.0 10 - 1.0 BO
8.0 Vde < Vjp = 12 Vde e 2.0 10 - 10 50
B0 Vde < Vjp < 12 Ve, T = #25°C - 1.0 4.0 - 2.0 25
7.3 Vde < Vi < 20 Vde. T3 = +25°C - 2.0 10 - 7.0 6O
Load Regulation (Note 2] ReQinad my
50mA=<ig=15A, T =+26°C — 20 25 - 25 100
BOmA=Sig=10A - 20 25 - 25 100
250 mA < Ig € 750mA, T = +25°C - 1.0 16 — ! s
260 mA £ Ig < 750 mA - 1.0 25 - 8.0 50
Quiascant Current Ig — - 5.0 — — 6.0 mé
T} = +26°C — 3.2 4,0 - 4.3 8.0
Quiescent Currant Change Alg ma
B.0 Vde < Vi = 26 Vde, I = 500 mA - 0.3 0.5 - — 0.8
7.6 Vde < Vi = 20 Vde, T = +25°C — 0.2 0.5 - — 0.8
5OmA<IpS 10A - 0.04 0.2 - - 0.5
Ripple Rejection AR d8
8.0 Vdo s Vi, <5 18 Vde, = 120 Hz,
T = +26°C 68 75 = s g2 =
8.0 Vde = Vi = 18 Vde, 1= 120 Ha,
g = 600 mA 68 75 - - 68 —
Dropout Voltage (lg = 1.0 A, T = +25°C) Vin - Vo - 20 285 — 2.0 — Ve
Qutput Noisa Voltage [T = +25°C} Va - 10 40 — 10 - uV/Ng
10Hz < 1< 100 kH:
Output Resistance {f = 1.0 kHz) o -~ 20 - - 17 — il
Short-Circuit Current Limit (Ta = +25°C) Iy - 0.2 1.2 — 0.2 — A
Vin = 36 Vide
Peak Output Current (T, = +26°C) Imax 1.3 25 3.3 - 2.2 — A
Average Temperatura Coafficient of Quiput Voltage TCVp - +0.6 - - -1.1 —_ mv/°C

NOTES: 1. Tjgw = -56°C for MCTBXX, A
= 0° for MCTBXXC, AC
= —40°C for MC78XXB

Thinh = +150°C for MCTBXX, A

= +125°C for MC78XXC, AC. B

2. Load and line regulation are specifisd at constant junction temperature. Changes inVg due to heating effects must be taken into account
separately. Pulse tasting with low duty cycle i8 used.
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MC7800 Series

ELECTRICAL CHARACTERISTICS (Vin = 11V, lg = 500 mA, Tj = Tigw 10 Thigh [Note 1] unless otherwise noted),

Characteristic

Symbod

MLT208

MCT8068

Min | Typ

Max

Typ | Max

Min | Typ

Max

Output Voltage (Ty = +25°C

Vo

575 6.0

6.25

6.75

8.0 | 6.26

575 | 60

6.26

Vde

Output Voltage
(5.0 mA = lg=10A Pg = 15W)
8.0 Vde = Vijn = 21 Vdc
8.0 Vde -E‘lu"f_,_-, = 21 Vde

Vo

5.65| 6.0

6.35

6.0 | 63

6.0

Vde

83

Linoe Regulation {Ty = +25°C, Note 2)
8.0 Vde = Vi = 25 Vde
9.0 Vde = Vi = 13 Vde

Regling

3.0
20

1

9.0
3.0

120

9.0
3.0

mVy
120

Load Regulation {Ty = +25°C, Note 2)
50mAsIp=156A
250 mA = Ig = 750 mA

Regload

27
9.0

120
16

120

Quisscent Current (Ty = +25°C)

3.2

43 | BO

8.0

Quiescant Current Change
8.0 Vdc = Vi = 25 Vde
9.0 Vdeo = Vi, = 25 Vde

alg

0.3
0.04

13

05

E.DmA:lgﬂ 1.0A

Ripple Rajection
9.0 Vde = Vi = 19 Vde, f = 120 Hz

all 1l

73

a1

Dropout Voltage (lp = 1.0 A, Ty = +25°C)

2.0

2.0

Output Noise Voltage (Ta = +25°C)
10 Hz = { = 100 kHz

10

Output Resistance f = 1.0 kHz

17

17

Short-Circuit Current Limit T4 = +25°C)
Vin = 36 Vde

0.2

0.2

Peak Output Current (Ty = +25°C)

1.3 § 2.5

2.2

Average Temperature Coefficient of

Output Voltage

TCVo

0.7

MC7808AC

ELECTRICAL CHARACTERISTICS (Vin = 11 V.lg = 1.0 A, Ty = Tigw 1o Thigh [Note 1] unless otherwise nated).

Charscteristics

MC7808AC

Symbeol

Min

Tvp

Max

Output Voitage (Ty = +26°C)

Vo

6.88

8.0

8.12

Vdo

Output Voltage
(8.0 mA <lg < 1.0 A, Pg < 15 W)
8.6 Vdc < Vin < 21 Vdc

Vo

6.78

6.0

6.24

Vde

Line Regulation (Note 2)
8.6 Vde = Vi, = 25 Vde, Ig = E00 mA
9.0 Vde < Vi, = 13 Vde
9.0 Vde = Vi < 13 Vde, Ty = +25°C
8.3 Vd¢ = Vjp = 21 Vdg, Ty = +25°C

Regiine

P11

8.0
n
3.0
9.0

2E8Z

my

Load Regulation (Note 2)
BOmA=ig=16AT) = +25°C
5OmA<Iig=10A
WOmA=in=<T750mA Ty = +25'C
250 mA = I < 750 mA

Regload

1T

100
100

my

Qulescant Current
T,! = +25°C

I

2|8 |

8.0

mA

Quiescent Currant Change
8.0 Vdc = Vi, = 26 Vde, Ig = 500 mA
B.6 Vde = Vi, < 21 Vde, Ty = +25°C
BOmA=ig=10A

Al

Rippls Refaction
9.0 Vde = Vi = 18 Vde, f = 120 Hz, Ty = +26°C
9.0 Vde = Vi < 13 Vde, f = 120 Hy, Ig = 500 mA

Il

Il

dB

Dropout Voltage {lg = 1.0 A Ty = +25°C)

'ﬂ]n"l“_p

Vde

Output Noise Voltage (Tg = +256°C)
10 Hz = f < 100 kHz

rVNo

Output Raslstance {f = 1.0 kHz)

mil

Short-Circuit Current Limit (Ta = +25°C)
Vi = 35 Vde

Peak Qutput Current (T) = +26°C)

'max

Aﬂl‘lgl Temparature Coafliclent of Qutput Valtage

Tﬂ‘.’g

mv/C

NOTES: 1. Tiou = —56°C for MC78XX
= 0 for MCTBXXC, AC
= - 40°C for MC78XX8

Thigh = +150°C for MCT8XX
= +125'C for MCTBXXC, AC, 8

2 Load and line regulation are specified at constant junction tamperature. Changes in Vg dus to heating effects must be taken Into sccount

saparately. Pulse testing with low duty cycle Is used,
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MC7800 Series
MCT808, 8, C
ELECTRICAL CHARACTERISTICS (Vip = 14V, Ig = 500 mA, Tj = Tiow 10 Thigh [Note 1] unless otherwisa noted).
a MC7808 MC78088 MC7808C
Characteristic Symbol 1 in | Typ | Max | Min | Typ | Max | Min | Typ | Max |
Output Voitags (Tj = +25°C) Vo 77 |80 | 83 | 77 |80 | 83 | 7.7 | 8.0 | B3 | Vde
Cutput Voltage Vo Vdo
(BOmA<lg=10A Pp=<158W)
10.6 Vde = Vi = 23 Vde = | = | =} — | — | — |76 ] 80| 84
11.5 Vde < Vi, = 23 Vde 76 |80 |84 | 78|80 84| — | = | —
Lina Regulation (T = +26°C, Note 2) Regline mV
10.6 Vdc = Vi = 28 Vdc — |30 | B0 | — | 12 |10 | — | 12 | 160
11 ‘-'d-tlﬁ"hanlﬂﬂ\Mﬁ - | 2.0 — | 50 § 80 | — | 6.0 | B0
Load Regulation (T = +256%C, Note 2) Rég|gad mV
BE0mA=<ig=15A — | 28 |00 ] — | 45 | 180 | — | 45 | 160
IEﬂmﬁilqi?EﬂmA — | 90 | 40 - 16 | 80 | — 16 80
CQulescent Currant I.TJ = +25°C) _I_E — |32 | 60| — | 43 |80 | — | 43 | 80 | mA
Qulescant Current Change Alg mA
10.5 Vdc = Vi = 25 Vde —_ =] =] === =] =10
11.5 Vdeo = Vi, = 26 Vdc —|lo3|ogf =] =]10] =] =] =
.0 mA = lg =< 1.0A — | 004 06 - ! k5 — | 0.6
Ripple Rejection RR 62| | — | —| 62| - | — | B2 )| — | dB
11.6Vde = 'U'_Ln = 21.6 Vde, f = 120 Hz
Dropout Voltage (Ip = 1.0 A, Ty = +25°C) Vin-Vo | — | 201256 | — |20 | — | — | 20| — Vde
Output Nolse Voltage (Ta = +256%C) Vn — |10 |4 | — | 10| —|— 10| —|paw
10Hz < f =< 100 kHz "H"g“
Cutput Resistance f = 1.0 kHz {s] — | 18| — | —| 18] |~ |18 — |m0
Short-Clrcuit Current Limit (T, = +25°C) . ~ o212l =]o2| <] =102] =] A
Vin = 35 Vde
Pask Qutput Current {T) = +25°C) Imax 132623 | —~ 22l -] =221 -—-1} &
Average Temperature Coefficient of TCVo - |z10| — | — (=-08| — | — [|-08B] — | mV
Output Voltaga i
MC7808AC
ELECTRICAL CHARACTERISTICS {Vip, = 14V, lg = 1.0 A, Ty = Tjow 10 Thigh INote 1] unless otherwise noted).
MC7808AC
Charscteristics Symbol Min Tve Max Unit
Qutput Voltage (T) = +26°C) Yo 7.84 8.0 8.16 Vde
Output Voltage Yo Vde
(5.0mA = Ip = 1.0 A, Pg = 16 W) 7.7 8.0 8.3
10.8 Vde < Vip = 23 Vde
Line Regulation {Note 2} Regline mv
10.6 Vde = Vi = 25 Vde, Ig = 500 mA o 12 80
11 Vde = Vi = 17 Vde - 15 B0
11 Vde < Vi = 17 Vde, Tj = +25°C - 5.0 40
104 Vde = Vi, = 23 Vde, T = +26°C —_ 12 g0

Load Regulation (Note 2) Regload mYy

BO0mA=ig=15AT) = +25C — 45 100
S0mA=ip<10A — 45 100
20mA<Ig=750mA, T) = +25°C — e s
50 mA = lq = 750 mA —_ 16 650

CQuiescent Current I - —_ 6.0 mA,
TJ - +zﬂ'ﬂ — d-a IHI

Quiescant Current Change alp A
11 Vdo = Vi = 25 Vdc, Ig = 500 mA i i 0.8
1086 Vdo = Vi = 23 Vde, Ty = +25°C — - 0.8
BEOmA<ig=<10A = — 0.5

Ripple Rejection RR da
11,5 Vde = Vi, = 21.5 Vde, f = 120 Hz, Ty = +25°C

1.6 Vde < Vi = 21.5 Vide, f = 120 Hz, Ig = 500 mA . 62 =
Dropout Voltage EIQ = 1.0A, T) = +25C) Vin=VD — 2.0 - Vde
Output Noisa Valtage (Ta = +25°C) Vn — 10 — p¥iVg

10 Hz = f = 100 kHz
Qutput Resistance if = 1.0 kHz) 0 - 18 - mg)
Short-Circuit Current Limit (T4 = +25°C) lsc — 0.2 —_ A

Vin = 35 Vdc
Peak Output Current {Ty = +25°C) Imax — 2.2 — A
Average Temparature Coofficient of Output Vaoltage TCVp — -0.8 - mvrFC

NOTES: 1. Tjgwy = —55'C for MC78XX Thigh = * 180°C for MC7BXX
= (" for MCTAXXC, AC = & 125°C for MCT8XXC, AC, B

= -40'C for MCT8XXB
2 Load and line regulation are specifiad &t constant junction temperature. Changes in Vi due 1o heating affacts must ba taken into sccount

soparatehy. Pulsa testing with low duty cycle Is used.
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MC7800 Series
MCT7809CT
ELECTRICAL CHARACTERISTICS (Vin = 15V, Ig = 500 mA, Ty = 0°C to +125°C unless otherwise noted).
Charactaristic Symbol s Unit
e Min Typ Max
Output Voltage (T = +26°C) Vo 8.65 8.0 9.35 Vde
Output Voltage Vo 8.55 8.0 9.46 Vde
(5omA=ig=10APg = 15W)
11.6 Vde = Vi < 24 Vdc
Line Ragulation (T = +25°C, Note 1) Regling mYy
11.6 Vde = Vj = 26 Vde — 12 6O
11.5 Vde = Vi < 17 Vde - 5.0 26
Load Regulation (T = +25°C, Note 1) Regioad mV
OmA=sIp=16A —_ 35 50
260 mA -E_Ig = 7560 mA — 12 25
Quiescant Currant {Tj = +25°C) [: — 4.3 B.0 mA
Quisscent Current Change Alg mA
11.5 Vdc = V), = 26 Vde -~ —_ 1.0
E0mA=ig=<10A — — 0.5
Ripple Rejection RR — 81 d8
11,6 Vde < Vi, = 21,6 Vde, f = 120 Hz
Dropout Vaoitage (ig = 1.0A, Ty = + 26°C) Vin-Vo _ 2.0 —_ Vde
Cutput Nolse Voltage (T4 = +25°C) Vn — 10 — uViVo
10 Hz < f < 100 kHz
Output Resistance f = 1.0 kHz o — 18 — mil
Short-Clrcult Current Limit (T4 = +25°C) lae — 0.2 — A
Vin = 35 Vde
Peak Qutput Current (Ty = +25°C) Imax — 2.2 — A
Aversge Temperatura Coafficient of Output Voltage TE\.P‘Q —_ -1.0 — mvVrC

NOTE 1: Load and line regulstion are specified at constant junction tempserature. Changes In Vg dus to heating effects must be taken into account

saparatety. Pulss testing with low duty cycle is used.
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MC7800 Series

MC7812,.8,C
ELECTRICAL CHARACTERISTICS (Vi = 19 V. Ig = 500 mA, T = Tigy 10 Thigh [Note 1] unless otherwise noted).

. MC7812 MC78128 MC7812C
Charactaristic . Symbal Min Tvp Manx Min | Typ Max Min Tyvp Max Unit
Output \Fultnn_l_E‘!' +25°C) "u"g 11.5 12 125 115 12 15 115 12 125 Vde
| Qutput Valiage Vo Vic
50 mA<Ig=< 1.OA Pgp=< 15W)
14.6 Vde < Vjp = 27 Vde —-— - —_ —_ _ - 114 12 12.6
166 Vde < \fﬂf;!?\fdc 1.4 12 12.8 114 12 126 — — -
Lina Regulation [Ty = +25°C, Note 2} Regdjing my
14.5 Vdc < Vi, = 30 Vde - 5.0 120 - 13 240 - 13 240
16 Vde = 1'_'\!.!1 = 22 Vde - 30 60 - 6.0 120 —_— 6.0 120
Load Regulatien (T 3= +25°C, Note 2) Regipad my
EO0mAsSInp=15A = 30 120 —_ 46 240 —_ 46 240
Eﬁﬂmlﬂlgﬂ?iﬂmﬂ - 10 &0 — 17 120 — 17 120
Cuiescant Current i‘!J = +J5°C) g — 34 6.0 — 4.4 B8O — 4.4 80 mA
Quiescent Current Change Alg mé
14.5 Vde 5 V= 30 Vde - - - - - - - - 1.0
15 Vdc < Vi = 30 Vde - 03 | o8 — - 1.0 — - -
S0mAgS I'Q =10A - 004 06 - - 085 - —_ 05
Ripple Rejection RA 61 68 — - 60 - —_ 60 — dB
15 Vdc = Vi = 25 Vde, { = 120 Hz
Dropout Voitage (i = 1.0 A, T; = +25°C) Vin - Vo - 2.0 25 - 20 - — 20 - Vde
QOutput Noise Voltage (Ta, = +25°C) Vo — 10 40 —_ 10 - — 10 — | W
10 Hr < 1= 100 kHz "I.I'Q
Output Resistance f= 1.0 kHz (4] - 18 - - 18 — - 18 - mil
Short-Circuit Current Limit (T = +25°C) P - 02 12 — o2 - - 02 - A
Vin = 36 Vde
Peak Output Current [T = +25°C) '_'!!11 1.3 25 33 - 2.2 — - 2.2 e A
Average Temperature Coefficient of TCVp - +1 5 - — -1.0 - - -1.0 - my/
Qutpul Voltage o
MC7812A, AC ;
ELECTRICAL CHARACTERISTICS Vin=13V.lg=1 OA Tj=Tguto ﬂ“_ﬂ. [Maote 1] unless otherwise nated)
MC7812A MC7812AC i
Charactaristics Symbol Win __T'IT Mo Min Typ TP Unit
Output Valtage (T j = +25°C) Vo 1175 12 12.25 1175 12 1225 Vde
Ouiput Voltage Vo Vde
5O0mA<Ig<10A Pp=15W) 115 12 125 115 12 125
14 B Vde < Vip = 27 Vde
Line Regulaticn (Note 2) Regline my
14 B Vdec < Vi < 30 Vde, Ig = 500 mA = 50 18 - 13 120
16 Vde = Vi < 22 Vde — 80 30 i 16 120
16 Vde = Vi = 22 Vde, T = +25°C — 10 9.0 - 60 60
14.5 Vde = Vi = 27 Vde, Ty = +25°C — 50 18 - 13 120
Load Regulation (Note 2) Regipag mv
SO0mA=in=15A, T)=+25°C — 20 25 - a6 100
SEOmMASIgs< 1.0A o 20 25 — 46 100
250 mA < Ig < 780mA, Ty = +256°C - 10 15 = =28 e
250 mA 5 Ip < 760 mA - 10 25 — 17 50
Quiascent Currant Ia . — 5.0 - - 60 mA
Ty=+25°C - 34 4.0 - 4.4 60
Quiescent Currant Change Alg ma
15 Ve = Vi < 30 Yide. bp = 500 mA — 0.3 05 - — 0.8
14.8 Vdc < Vi = 27 Vde, Ty = +25°C - 0.2 05 — - 0.8
EOmASIigS 1.0A - 0.04 0.2 - - 05
Ripple Rejection RRA d8
15 Vde = Vi = 25 Vde. = 120 Ha,
T)=+25°C 61 68 - - - -
16 Vde = Vi, = 25 Vdc, f= 120 Hz,
Ig = 500 mA 61 68 - - &0 -
Dropout Voliage !.‘lg =1.0A, 'F! = #25°C) Vip - "H"g_ - 20 2.5 - 20 — Vdc
Output Noise Voltage (Ta = +25°C) Vi — 10 40 = 10 = uViVg
10 Hz = = 100 kHz
QOutput Resistance {f = 1.0 kHz} (] — 20 - —_ 18 — mi}
Shorn-Circuit Current Limit {T4 = +25°C) lge - 0.2 1.2 — 0.2 — A
Vin = 35 Vde
Peak ODutput Current [T = +25°C) IIEE 1.3 2.5 3.3 - 2.2 - A
Average Temparature Coefficient of Quiput Vollage TCVo - +1.6 - - -1.0 — mV/ G
NOTES: 1. Tygw = -55°C for MCTEXK, A Thigh = +160°C for MCTBXX, A
= 0° for MC7BXXC, AC = +125°C for MCTEXNC, AC, B
= -40°C for MCTEXXEB

2. Load andline regulation are specified at constant junction temperature. Changes in Vig dueto heating effects musibe taken into account
separataly. Pulse testing with low duty cycle is used.
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MC7800 Series

MC7818,.8.C

ELECTRICAL CHARACTERISTICS (Vj, = 23 V. ig = S00 mA. T = Tjgy t0 Thigh [Note 1] unless atherwise noted).

c7815 MC78158 MC78186C
Charactaristic Symbol G T Tve x 1 Min | Typ | Wax | Min q*gw_ Max | Ut
Qutput Veitage (T = +25°C) Vo 14.4 16 15.8 144 156 15.8 14.4 15 156 | Vde
Outpul Voltage Vo Ve
BOmMASIgS 1.0A Pg< 15W)
17.5 Vde = V= 30 Vde - - —_ - - — 14.25 15 16.75
18.5 Vde < Vin < 30 Vde 1426 | 15 | 1675|1426 | 15 | 1676 | — — —
Line Regulation [T = +25°C, Note 2) Regjine mV
17,8 Vde < Vi, = 30 Vde — 8.0 150 — 13 300 — 13 300
20 Vde € Vi, < 26 Vde - 3.0 75 — 6.0 150 - 6.0 160
Load Regulation [T = +25°C, Nota 2) Reginad mV/
SOmAsip=15A — 32 160 - 52 oo - 6l 300
260 mA < lgi?&ﬂm-ﬁ. - 10 75 — 20 180 - 20 150
Quiescant Currant (T = +25°C) 'a - 34 6.0 - 4.4 8.0 - 4.4 8.0 mA
Qufascent Currant Change Alg mA
17.8 Vde < Vi, = 30 Vde - — - - — - - - 1.0
18,5 Vde € Vi < 30 Ve - 03 | o8 - - 1.0 - - —
EOmAS Ig.!i 1.0A - o004 05 - - 05 - - 05
Rippia Rejaction AR &0 66 —- - GB — - 58 — d8
18.6 Vde % Vi, < 28.5 Vde. | = 120 Hz
Dropout Voitage g = 1.0 A, T = +26°C) Vin - Vo - 2.0 2.5 - 2.0 - — 20 - Vde
Output Noise Voliage (Tg = +26°C) Vi - 10 40 - 10 - - 10 — | uV
10Hz= 1= 100 kHz Vo
Output Resistance f = 1.0 kHe () - 19 — - 19 — — 19 - mil
Short-Circuit Current Limit (T = +25°C) g - 0.2 1.2 - 0.2 - — 0.2 - A
Vin = 35 Vde
Peak Output Current (T = +25°C) liciia 13 | 25 | 33 - 22 - - 2.2 - A
Averages Temparatura Coellicient of TCVp - 8 - - -1.0 - - -1.0 - mys
Output Voltage i
MC7816A, AC
ELECTRICAL CHARACTERISTICS (Vjy = 23 V.lg = 1.0 A, Ty = Tig\ 10 Thigh [Note 1] unless ctherwise noted)
. MCT7816A MG7816A .
Characteristics Symbol Win —:h 5 Wan Fan Tvp TP Unit
Qutput Veoltage (T [ = +25°C) Vo 14.7 15 15.3 14.7 18 153 Vde
Output Vollage Vo Vide
S50mASInp=1.0A.Po=15W) 144 15 15.6 144 16 16.6
17.9 Vde € Vi < 30 Ve
Line Ragulation (Note 2) Regjine my
17.9 Vde = Vi, = 30 Vde, Ig = 500 mA - 6.0 22 - 13 150
20 Vde 5 Vin = 268 Vo - 6.0 22 — 16 - 150
20 Vde s Vi = 28 Vde, T = +26°C - 0 10 - 6.0 75
17,5 Vide < Vin = 30 Ve, T = +26°C - 6.0 22 . 13 180
Load Regulation [Note 2) Regigad my
BOMASIgs 1.5 A, Ty= +25°C - 20 25 - 52 100
BOmA<Ig<1.0A ~ 20 25 - 52 100
250 mA < I < 750mA, T = +26°C = 1.0 18 P ) i
260 mA % I < 750 mA - 1.0 26 = 20 50
Quiescent Currant ig - - 8.5 - - 8.0 mA
Ty=+26°C - 3.4 4.5 - 4.4 6.0
Quiescant Currant Change Mg mA
17.6 Vde < Vi, < 30 Ve, Ig = 500 mA - 0.3 0.5 - - 0.8
17.6 Vde 5 Vi, = 30 Vde, T = +25°C — 0.2 0.5 - - 08
5OmAsSig=1.0A - 0.04 0.2 - - 0.5
Ripple Rejection RR dB
18.5 Vde < Vi, < 28.6 Vdc, 1 = 120 Hz,
T, = +26°C 80 88 - e i -
18.5 Vde & Vi, < 28.6 Vde, f = 120 Hz,
IQ = 600 mA 80 66 — — 58 -
Drepout Voitage lig = 1.0A, Ty=+26°C) Vin-Vo - 2.0 256 — 1.0 — Ve
Output Noise Voltage [Ty, = +25°C) vy, - 10 40 - 10 - VMg
10Hz < < Y00 kHe
Output Resistance (f = 1.0 kHz) o - 200 — - 18 - mil
Short-Cirguit Currant Limit [Ty = +259C) lse - 0.2 1.2 — 0.2 - A
Vin = 36 Vde
Peak Output Current {T ks +25°C) I“'".'L 1.3 2.5 3.3 —_ 2.2 - A
Avarage Temparature Cosfficient of Output Voltage TE‘H'Q_ — *1.8 - — =1.0 — mV/2C

NOTES: 1. Tigy = -55°C for MCTBXX, A
=07 for MCTBXXC, AC
= —40°C for MC78XXB

Thigh = +150°C for MCTEXX, A
= #125°C for MC78XXC, AC, 8

2. Load snd lina regulation sre specilied at constant junction tamperature. Changes in Vg due to heating effects must be taken into sccount
separately. Pulte teating with low duty cycie is used.
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MC7818, B, C

ELECTRICAL CHARACTERISTICS (Vin = 27 V. Ip = 500 mA, Ty = Tiow 1o Thigh [Note 1] unless otherwise noted).

1-58-11-13 14E D || 6367253 Opaiasy 2 |

MC7800 Series

= Characteristic

Symbeol

MC7818

MC78188

MC7818C

Min | Typ

Max

Min

Typ | Max

Min | Typ

Max

Unit

Quiput Voltage (T = +25°C)

Vo

17.3 | 18

18.7

17.3

18 | 18.7

173 | 18

18.7

Vde

Output Voitage
(B.0mA=Ilg=10APp=15W)
21 Vde = Vi = 33 Vde
22 Vdc = Vi = 33 Vdc

Vo

171

18.9

17.1

18.9

171

18.3

Ydc

Line Regulation {Tj = +25°C, Note 2}
21 Vde = Vi = 33 Vde
24 Vde¢ = Vi, = 30 Vde

Regling

1.0
4.0

——
—

| 1

180

mYy

Load Regulation (T3 = +25°C, Note 2)
E0mAsip=15A
250 mA = Ip = 750 mA

Régload

35
12

bl

180

my

Quiescant Current {Tj = +26°C)

3.5

8.0

Quisacant Currant Change
21 Vde = Vi, = 33 Vde
22 Vde = Vip = 33 Vde
50mA=sin=10A

0.3
0.04

i [

I &

1.0

0.5

313

Ripple Rejection
22 Vde = Vjn = 33 Vde, f = 120 Hz

Dropout Voltage {lg = 1.0 A, T) = +25°C)

2.0

zl'ﬂ

2.0

Output Noise Valtage (Ta = +25°C)
10 Hz = § = 100 kHz

10

10

10

Output Resistance f = 1.0 kHz

19

19

19

Short-Circuit Current Limit (Ta = +25°C)
WE = 3b 'h"d{:

g.2

0.2

Paak Qutput Current (Ty = +25°C)

Inax

1.3

22

Average Temparature Coefficient of
Output Voltage

TGV

+2.3

|

-1.0

-1.0

m/
b

MC7818AC

ELECTRICAL CHARACTERISTICS {Vj, = 27 V., Ig =10 A, T = Tiow 10 Thigh [Note 1] unless otherwise noted).

Characteristics

MCT818AC

Symbol

Typ

Max

Unit

Qutput Valtage "':! = +25°C)

Vo

18

18.36

Vde

Qutput Voltage
BOmA=ip=10A Pg=15W)
H?ﬂﬂ:ﬂ'ﬁ_n = 33 Vdc

Vo

18.7

Vde

Line Regulation (Note 2)
21 Vdc = Vi = 33 Vde, Ig = 500 mA
24 Vde = Vi, = 30 Vdc
24 Vdc & Vip < 30 Vde, T = +25'C
208 Vdc = Vjp = 33 Vde, Ty = +25°C

Regline

FEL

180
180

180

my

Load Regulation {Nota 2)
E0mA<Inp=16A,T) = +26C
50mAsip=10A
BOImMA=Ig=750mA, T = +25°C

Reglpad

Rl & (F28d

100
100

my

Eﬁﬂmﬁ-ﬁlgﬂiﬁum

Qulescant Current
Ty = +25'C

e
&n

g0
6.0

3

Quisscent Current Change
21 Vde = Vi, = 33 Vde, Ig = 500 mA
21 Vde % Vi = 33 Vde, Ty = +25°C
S0mA=ig<10A

Alg

0.8
o8
0.5

>

Ripple Rejection
22 Vdc = Vi, = 32 Vde, f = 120 Hz, Ty = +25°C
ﬂ\"d:i'l-“miaifdﬁl- HUHI.Ig:EWmh

I

57

1

d8

Dropout Vohtage {io = 1.0 A Tj = +25°C)

v[n = 'lul’g

2.0

Vde

Output Nolse Voltage (T = +25°C)
10 Hz < f = 100 kHz

10

BVNQ

Output Resistancs [f = 1.0 kHz)

19

mil

Shart-Circult Current Limit (Tp = +25°C)
'ﬂn = aﬁud'ﬂ

Feak Output Current {T) = +26°C)

lrnax

Average Temparature Coefficlent of Output Voltege

TCUQ.

=10

mVyrC

NOTES: 1. Tigwy = —E5°C for MCTEXX
= (" for MCT78XXC, AC
= —40*C for MCTRXXE

Thigh = +1B0°C for MCT8XX
= +125°C for MCTRXXC, AC, B

2. Load snd line regulstion are spacifiad at constent juncticn temparature. Changes in Vg due to hesting affacts must ba taken Into sccount
saparataly. Pules tasting with low duty cycle is used.
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MC7824, B, C
ELECTRICAL CHARACTERISTICS (Viq = 33 V.

T-58-11-13 LYE D l L3L7253

MC7800 Series

= 500 mA, T) = Tjgw t0 Thigh |Note 1] unless ctherwise noted).

Charscteristic

Symbol

AMCTE24

MC78248

MCT7824C

Typ

Min

Typ | Max

Min | Typ

Undt
Max

Output Voltage (T = +25°Cl

Vo

24

25

23

24 | 25

23 | 24

25 | Vdc

OQuiput Voltage
(BOmA=ig=<1.0APop=15W)
37 Vde = Vip, < 38 Vdc
28 Vde = Vi « 38 Vdo

Vo

25.2

22.8

24 | 252

228 | 24

Vde

25.2

Line Regulation (T; = +25°C, Note 2)
27 Vdc = Vi = 38 Vide
30 Vdo & Vip = 38 Vide

Regline

10
5.0

I

240
120

N
14

3N
14

mYy

240

Load Regulation (Ty = +25°C, Note 2)
EO0mA=Igp=156A
250 mA = Ig = 750 mA

Regigad

45 | 240

mVy
240

Qulsscent Current (T) = +25°C)

36

46 | 8.0

4.8

8.0

Quiescant Currant Change
27 Vde = Vi = 38 Vde
28 Vde < Vi, = 38 Vde
E0mAsin=<10A

alg

0.3
0.04

b

1.0
0.5

L:%.1

| 11
B

2|3

1.0

0.5

Rippla Rejaction
28 Vdc = Vi = 38 Vde, f = 120 Hz

RR

dB

Dropout Vollage {rg = 1.0A, T,_j = 4 26°C)

Vin-Vo

20

2.0

2.0

Vde

Ouiput Noise Voltage {Tg = +25°C)
10Hz = f = 100 kHz

10

10

10

g

Qutput Resistance § = 1.0 kHz

20

20

20

mil

Short-Clrcuit Currant Limit (Ta = +25°C)
Vin = 35 Vde

Dlz

0.2

0.2

Paak Output Current [T = +25°C)

Imax

131 28

2.2

2.2

Average Temparatura Cosfficient of
Qutput "Ir"ullugu

TCVp

+3.0

=15

-1.5

m\i/

MC7824AC

ELECTRICAL CHARACTERISTICS {Vip = 33V, lg = 1.0 A, Ty = Tiow 10 Thigh [Note 1] unless otherwise noted).

Characteristics

MCTB24AC

Symbaol

Min

Typ

Qutput Voltage (T = +25°C)

Vo

235

24

24.5

Vde

Output Voltage
(50mA<ip=<10APg=15W)
27.3 Vdc = Vi = 38 Vde

Vo

K3
Ll

24

Vde

Line Regulation {Note 2)
27 Vde = Vijp = 38 Vde, Ip = 500 mA
20 Vdc < V), = 36 Vdc
30 Vdc = Vjp = 36 Vdc, T) = +26°C
28.7 Vde = Vi, < 38 Vde, Ty = +26°C

Regling

N
35
14

3

240
240
120
240

'y

Load Regulation (Nota 2}
EOmASIg=15AT) = +25C
EOmA=ig=10A
250 mA = g = 750 mA, Ty = +25°C
250 mA = Ig = 750 mA

Regjgad

60
60

25

mV

Quiezcant Currant
T J = 4+ 25%C

I8

ma

Quiescent Current Change
27.3 Vde < Vi, = 38 Vde, Ig = 500 mA
27.3 Vde = Vi, < 38 Vde, Ty = +25°C
0mAsig=10A

mA

Ripple Rejection
28 Vde = Vip < 38 Vde, { = 120 Hz, T) = +26°C
28 Vde = Vi = 38 Vde, f = 120 Hz, |9 = 500 mA

RR

dB

Dropout Voitage {ip = 1.0 A, Ty = +26°C)

el b

Vde

OQutput Nolse Voltage {Ta = +25°C)
10Hz = { = 100 kHz

10

KVNVQ

Qutput Resistance {f = 1.0 kHz)

mil

Short-Circuit Current Limit [Ta = +26°C)
Vin = 35 Vde

lse

0.2

Peak Output Current Ty = +25°C)

dmax

2.2

Average Temperature Coefficient of Output Voitage

Tﬂ"l.l"g

- 1.6

my/"C

NOTES: 1. Tjgw = ~55'C for MCTRXX
= 0 for MC78XXC, AC
= —40°C for MCTEXXE -

Thigh = +160°C for MCTEXX
= +115°C for MCTEXXC, AC, B

2 Load and line regulstion are specified at constant Junctlon temperature. Changes In Vg dua 1o hesting offacts must be taken into account
separately. Pulse testing with low duty cycles is used.
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MC7800 Series

TYPICAL CHARACTERISTICS
(TaA = +25°C unless otherwise noted.)

FIGURE 1 — WORST CASE POWER DISSIPATION FIGURE 2 — WORST CASE POWER DISSIPATION
varsus AMBIENT TEMPERATURE (Case 221A) varsus AMBIENT TEMPERATURE (Case 1}
20 I T 25
Byg = 5°C/W
B4 = B6C/W oHg * 0
12 \\ BHs = E“W'-'*\ 18

\

OHg ® l!]'ﬂEJW

Pp. POWER DISSIPATIDN (WATTS)

Pp. POWER DISSIPATION {WATTS)

8.0 See—t— G5 = 15°C/W 1o} Rage » SICW
\-L\ N\ Agyp = B59CIW
‘.\'l\\‘- \\, -THH'HI!I] i I!n“c \EI
40 5.0 .
e No Heat Sink No Heat Sink "_"-a.._
ﬂ ﬂ : :
-50 -2§ 0 25 50 75 1060 125 150 =15 -8 -25 o 5 50 15 10 125
T4, AMBIENT TEMPERATURE {°C) Ta. AMBIENT TEMPERATURE {°C)
FIGURE 3 — INPUT OUTPUT DIFFERENTIAL AS A FIGURE 4 — INPUT OUTPUT DIFFERENTIAL AS A
FUNCTION OF JUNCTION TEMPERATURE FUNCTION OF JUNCTION TEMPERATURE
IMC78XXC, AC. B) {MC78XX, A)
*Mg=154 - SVou 100 mY
i z'u Iu:ﬁﬂ'ﬂr‘ﬂj"-.-.-.-.--..__ﬁ____-z_-_ g a0
— s e —
EE 1u=lﬂ~ﬂm!.""'"--._: ‘E‘E . ip=10A
g o =%, . -] - "-'...___._.__- = a‘ = -"‘-u._'
E;E__I.S e ‘qﬁﬁq—%‘—m 2 E 1.5 ...-.-.-"‘!""lli h-h-:—_lﬁtﬁﬂﬂmﬁ
3 g 'l] =0mA E i -‘.|="""""l--..._‘I
oz
E Etﬂ - I LE - ig = 10mA
= J = o
{ 05 AVp = 2% al ¥ e 05
= = = = Extended Curve for MCTBXXB >
0
ETE -50 -26 0 25 0 15 00 125 =15 -0 -25 0 25 50 15 100 125
T). JUNCTION TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C)
FIGURES — PEAK QUTPUT CURRENT AS A FUNCTION FIGURE 6 — PEAK ODUTPUT CURRENT AS A
OF INPUT-OUTPUT DIFFERENTIAL VOLTAGE FUNCTION OF INPUT-OUTPUT DIFFERENTIAL
{(MC78XXC, AC, B) VOLTAGE (MC78XX, A)
40 40
£ £ 10
§ 3P —— T)=-40°C g
§ ﬁ&ﬂﬂﬂﬂx E b TJ: =h5°C
g 0 rd%%a\\ % 20 Ty =20
% _h-\‘F\ E — Ty=125°C
__Tj=126°C a8 I
& 1.0 | J = 3 1.0
— [
1]
‘ 0 6.0 12 18 24 30 0 10 20 a0 40
Vio-Vg. INPUT-QUTPUT VOLTAGE DIFFERENTIAL (VOLTS) Vin=Vg. INPUT-QUTPUT VOLTAGE DIFFERENTIAL [VOLTS)
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MC7800 Series

TYPICAL CHARACTERISTICS (continuad)
{T A = 269C unless otherwise noted.)

FIGURE 7 — RIPPLE REJECTION AS A FUNCTION FIGURE B —~ RIPPLE REJECTION AS A FUNCTION
OF OUTPUT VOLTAGES OF FREQUENCY
{MC78XXC, AC) (MC78XXC, AC, A)
&0 &0 MC7BXX, A [[[[Vin = 8.010 18 Vde]
. Littllvp =50V
t= 120 Ha - Ig=10A
g 10 -~ lg=20mA - 2
g il z 80 MCI8XXC AG
g =g SR = T |
3 p— ] Vig= 10V
—— R B
£ At v T~ E lo~ 20 mA
g |- mcreosciov 2 . _— g4
E MC7606C 11V ] =
: en | WCIBOSC 14V i :
E % ucincov =
| MC7815C 23V i | (
MCTBIEC 27 V 20
o L_Memuca3v H |
4] BE.D B0 10 12 14 16 18 20 F¥) Fl | 10 100 1.0k 10k 100k
Vg, QUTPUT VOLTAGE (VOLTS) f, FREQUENCY {Hz}
FIGURE S — QUTPUT VOLTAGE AS A FUNCTION FIGURE 10 - QUTPUT IMPEDANCE AS A
OF JUNCTION TEMPERATURE [MC78XXC, AC. B) FUNCTION OF QUTPUT VOLTAGE (MC78XXC, AC)
. 1060
8.20
Via= 1V
E 8.10 q\ hﬂ =20 mA ﬁ 300 {:L = ) uf
e < 300
o =
S 6.00 B £ 10
E "'--...__J = 1
5 bnei_ ¥ . -~
a R = 50
2 5.90 - 3
S | T 30—
- | R
i i0
ﬁ.auk [
| L 10
-76 -50 =25 O 25 50 7% 10D 125 15D 17% 40 3.0 12 16 20 24
T, JUNCTION TEMPEATURE (°C) Vg, OUTPUT VOLTAGE (VOLTS)
FIGURE 11 — QUIESCENT CURRENTAS A FIGURE 12 — DROPOUT CHARACTERISTICS
FUNCTION OF TEMPERATURE (MC78XXC, AC, B} (MCT78BXX, A)
. — Uin=10V | ha !
" MC78XXE, AC, B —t— Vg =50V - MC7805, A
= Ty=25°C
i 0 Ig = 20 mA J
E |,|I E 6.0
E [T memoia —— 3
g 3.0 Vin =10 ’f\ 5
3 Vg=50V 5 - . il
E lg = 5.0 mA =
2.0 >
et :
g E 5i Iq = 500 mA
2149 ° L 1g=1.0A
; JLLAL
=15 -60 -25 O 25 S0 15 100 125 0 20 40 60 80 10 12 4 16
T;. JUNCTION TEMPERATURE (°C) INPUT VOLTAGE {VOLTS)
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MC7800 Series

APPLICATIONS INFORMATION

Design Considerations

The MC7800 Serles of fixed voltage regulators ars designed
with Thermal Overiced Protection that shuts down the circuit
whan subjected to sn excessive power ovarioad condition, Internal
Short-Circuit Protection that fimits the maximum current the cir-
cuit will pass, and Output Transistor Safe-Ares Compensation that
reduces the output short-circuit current as the voitage across the
pass trangistor is increased,

. in many low currant applications, compensation capacitors are
not required. However, it is recommendsd that the ragulator
input be bypsssed with a capacitor if the regulator is connected

to the power supply filter with long wire lengths, or if the cutput
foad capacitance is large. An Input bypass capacitor should be
stlected to provide good high-frequency characteristics to insure
stablé operation under all foad conditions. A 0.33 uF or larger
tantalum, mylar, or other capacitor having tow intarnal impadance
at high frequencies should be chosan, The bypass capacitor should
be mounted with the shortest pomible leads directlyacross the
requlators Input terminals, Normally good constructiontechniques
should be used to minimize ground loops and lead resistancedrops
since the regulator has no external sense lead,

FIGURE 13 = CURRENT REGULATOR

Input MC7808
0.33 uf R
Constant
= Current to
"l';" Grounded Load

Tha MCTEB00 regulators can alto be umd as a current source
whan connacted 33 above. In order to minimiza dissipation the
MC7805C is chosen in this application. Rasistor R determines
tha currant as follows:

BY
lp="3+Mh
lg= 1.5 mA over line and load changas

For example, a2 1-ampereé current source would require R to be a
S-ohm, 10W resistor and the cutput veltage compliance would

be the input voltage less 7 volts,

FIGURE 14 — ADJUSTABLE OUTPUT REGULATOR

I Qutput

MC78056 = o o
Input

- -t 0.1

1 0.33 uF T f.IIF

10k
Tk
MC1741G
_L &
Vo, 70Vio 20V
Vin Vo=20V

The addition of an operational amplifier allows adjustment to
higher ar intermediate values while retaining regulation character-
istics,. The minitmum voltage obtainable with this arrangement is
2.0 volts greater than the regulator voltage,

FIGURE 15 = CURRENT BOOST AREGULATOR FIGURE 16 — SHORT-CIRCUIT PROTECTION
MJI2856
MJI2955 or Equiv o Rge O Equiv
Input
MC78XX Cutput 2NG04S
or Equiv
i MCTEXX 7
1.0 uF I = utpu

IG.InF

XX = 2 digits of type number Indicating voitage.

The MC7800 sarfas can be current boosted with @ PNP transis-
tor. The MJ295E provides current to 5.0 amperes. Resistor A
in conjunction with the Vgg of the PNP determines when the
pass trantistor begins conauctung: this circuit is not short-circuit
procf. Input-output differsntisl voltage minimum is incressed by
Vgg of the pass transistar.

I 2

- =

XX = 2 digits of type number indicating voltage.

F-QHFI

The circuit of Figure 16 can be modified to provide supply protec-
tion against short circuits by adding a short-circuit sanse resistor,
Ryp,and an additional PNP transistor. The current sensing PNP
must be able to handle the short-circuit current of the three-
terminal regulator. Therefare, a four-ampere plastic pawer tran-
sistor is specified.
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SECTION 19
PACKAGE OUTLINE DIMENSIONS

i B K SUFFIX LP, P, Z SUFFIX
O | M | MAX | wam | MY METAL PACKAGE BT PLASTIC PACKAGE
i = tunl —~ loms CASE 1-03 %%_ﬂ_hﬂ*ﬁ- CASE 29-04
. "m?hﬂﬁ,.sﬁl' ﬂ““ RoJA = 45°C/W (TYP) | jﬁ._w_'ﬁt‘mii‘mﬂ' RgJA = 200°C/W (TYP)
P | sk | Tamesc (TO-3) [0 [ ot ["08s | ooig | 00 | (TO-226AA/TO-92)
i"‘mﬁ“"am _mﬂ_g;igﬁ NOTES: ; ﬁ]‘i "ilﬂ"ﬂ _ﬂ_ﬁmtﬂ :m,ﬁg NOTES
| 1. DAMETER ¥ AND SURFACE W ARE DATUMS. i = : .
é ,'#%_ﬁﬁ;_r 2 POSITIONAL TOLERANCE FOR MOLE Q: ; 247 EJ:L 0.0% ﬁ% N AR
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e Ceo T o oo CASE 79-05 N AT REX TN CASE 221A-04
“ouon oo fam|  NOJA = 188 CWITYR) | e Towm]  ReJA = 65°C/W (TYP)
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PACKAGE OUTLINE DIMENSIONS (continued)

— ——————— .

T SUFFIX DT-1 SUFFIX
| b | (WA | N | X PLASTIC PACKAGE _m_ BCHES PLASTIC PACKAGE
AT AT R ETE CASE 314D-02 AR AT CASE 369-03
| € | 4318) 4502 | 0070 | 0180 B | 8% | 673 | 0350 } OS5 |
| D 3 063 | 0565 0035 | 0033 ¢ | 219 | 238 | 0086 | 00 |
(E | 1163 ] 1357 | Q046 ] 0055 D | 069 | 088 | 0027 | 0035
[ [ L7ZESC | OOG7ESC |  NOTES: E [ o84 | oo | ot | 00
[ H | 2109 [ 2717 | 0083 [ 0107 | 1. DIMENSIONING AND TOLERANCING PER ANS! F 1 om | 114 | 0000 | 0045 | NOTES:
| J ] 0381 ) 0635 0915 | 0025 Y1450, 1382 @ | 2298SC | 0090BSC | 1. DYMEMSIONING AND TOLERANCING
K | 75807 1016 | 1050 | 2. CONTRCLLING DIMENSION: INCH. H | 05 | 106 |oms o PER ANSEYT4SM, 1582,
L 2052 | 9398 | 037 _J.___Hi__ﬂﬂ_JﬂL_@Eﬂ 2. CONTROLUNG DIMENSION: INCH,
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oL o Lo s el
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| 4 048 | 058 | 0018 | 0023 PER ANS! V14,50, 1982, K | 12x — .50 - POSITION AT SEATING PLANE AT MAXIMUM
| K 1 260 ] 249 1010 1 QAW 2 CONTROLLING DIMENSION: INGHL L {83 [1270 [0%0 ] 0600] MATERAL CONDION.
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PACKAGE OUTLINE DIMENSIONS (continued)

[ WimecTERs | BCHES G SUFFIX
000 M| MAY | s METAL PACKAGE
| 8 | 175 | @81 | 0305 | 0005 CASE 603C-01
5 Towrl g one T RgyA = 150°CAW (TYP)
E ]t e (TO-100) '
[P ] ougoate T ooy
H M%J:&l' 0528 | 0034
4§ Ord | §0d | 00 | 0045 |
R HER L= et s
j#ﬁﬁ“&%ﬁﬂ 1. LEADS WITHIN 0.18 mm (0.007) RADIUS OF TRUE
P e e
EEDIECE U“gim 00| 2 LEAD DUA UNCONTROLLED BEOND O K" ML

INCHES
DM | BN | BUAK | MM | MAX
A | 1905 | 1904 | 0750 | 0788 |
B | 610 | 743 [ 040 | 0795
| € | = = | 0200
D | 0% | 083 | o015 | d0n
F | 178 | 0055 | oom
| G 154 BSC AL .
| B [ 0% | v | e | oods
| 4 | 070 ] 030 | 0008 | Q012 |
| K | 318 | &% | 016 | 9179 |
N 152 BSC 0.300 85C
W[ = o] o= |
N | o5 | ez | oo | oce

MANAAAAY]

@ -

)

NBIRmINN

DP2, D, J, L, N SUFFIX l
CERAMIC PACKAGE
CASE 620-10
ReJA = 100°C/W (TYP) |

NOTES:

1. LEADS WITHEN 0,13 mem (0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE AT MAXIMUM
MATERIAL CONDITHON.

2. PACKAGE NDEX: NOTCH i LEAD ROTCHIN
CERAMIC OR INK DT,

3. i “L" TO CENTER OF LEADS WHEN FORMED
PARALLEL.

4 DIV “A" AND “&" DO ROT INCLUDE
GLASS RUN-OUT.

3. DM “F MAY NARROW TO 0.76 mm {0.030)
WHERE THE LEAD ENTERS THE CERAM:C BODY.
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—{ F fe— :"'"m
N, P1 SUFFIX L SUFFIX
PLASTIC PACKAGE : CERAMIC PACKAGE
| MLLIVETERS INCHES CASE 626-05 [ WSLLWETERS | wCwES CASE 632-08
e Toe e Tam] ReJa = 100°C/W (TYP) | [ e (MKW L] Rgya = 100°C/W (TYP)
B 0 610 | &5 | 02e0 | 0260 : 8 | & | 141 | 0245 | 0780 | (TO-1186)
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o [ow Ton Toos Topn | 1 \SADFOSTIONM TOLERANCE: j _% %_;!&" l08 o] Moes:
E g [ lowiow| [Hlemmnw®ila8[e@] F 1 va0 | 165 [ 008 [ 0065 | I DIVENSIONNG AND TOLERANCING PER ANSI
.3 010 B3 2 DAMENSION L TO CENTER OF LEADS WHEN FORMED @ | z548SC | 0100BSC | YI45M, 1962,
( H 0% 1 137 | 0000 | 0050 PARALLEL 3 1 o | 038 ) oooe | ofi5 | L CONTROLUNG DIMENSION: INCH.
J | 620 | 030 | 0008 § G012 | 1 PACKAGE CONTOUR OFTIONAL (ROUND OR SQUARE K 31 40 | 0125 | 0110 3 OIMENSION L TO CENTER OF LEAD WHEN
[ K | 29 | a3 fams | oS | comueRsL L | 18 BSC FORMED PARALLEL
L 18 0.300 BEC 4. DEMENSIONS A AND B ARE DATUMS. M | 15 | e | e | 4 DIMF MAY NARAOW T0 Q.76 (0.000) WHERE THE
| M - 1 = 19" 5. [EMENSONNG AND TOLERANCING PER ANSI N | os1 | 1o | 00% | 0040 LEAD ENTERS THE CERAKSC BOTY.
[ N o | wm|o 0040 YI45H, 1982,
.&-Jﬂl.._lﬂ'l—lﬂ.
| L] r
L)) b B
O . |
v v w
8 A -

— -

Dun
0.25 i0.010) &

A S

0500 @ |7 80

—

623



MOTOROLA SC {TELECOM}

LY4E D l L3L7253 Opaag9a 5.

PACKAGE OUTLINE DIMENSIONS (continued)

E
:
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2

lis
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i
EA[ERREEE

e FRFFFFFR
EEeEE

BL
Ballag

=la

AW AWAW LW LWLWLS
T4 L ]

N, P, N-14, P2 SUFFIX
PLASTIC PACKAGE
CASE 646-06
RgjA = 100°C/W (TYP)

NOTES:

1. LEADS WITHIN .13 mem (0.005] RADUS OF TRUE
POSITION AT SEATING PLANE AT MAXIYIUM
MATERIAL CONDITION.

2. DMENSION "L” 70 CENTER OF LEADS WHEN
FORMED PARALLEL

3. CIMENSION “B” DOES NOT INCLUDE MCLD
FLASH,

4 ROUNDED CORNERS OPTIONAL.

L i¥CHES
DM | MEN | MAX | BN | MAX
A ) 1880 | 1955 | 0040 | 00
@ | 635 | 635 | 0360 | 0970
C | 269 | 444 | 05 | 047
[0 [ a9 | o8| cots | oo |
F | w2 | v | opdg | gon
[ 8 | MG | OWOBSL
H 12785C 1 QOWESC
J 3 001 | 03 | 0008 [ Q015
LS 200 330 | 0110 | 8130
L 150 | 114 ) 00% | O.XS
M1 ¢ | W ! ¢ | W
s T o5 [ 1t 00w | 00l |

R -IITFI'— -

I‘:ﬁﬂlﬁﬁﬁﬁﬂ
1 9

N, P SUFFIX
PLASTIC PACKAGE
CASE 648-08
ReJA = 100°C/W (TYP)

ROTES:

1. DIMENSIORING AND TCGLERANCING PER
ARSI Y1458, 1382

2. CONTROLLING DIMENSION: [NCH.

3. DIMENSHON L™ TO CENTER OF LEADS WHEN
FORMED PARALLEL

4. DAMENSICN B DOES NOT INCLUDE MOLD
FLASH,

5. ROUKDED CORNERS OPTIONAL

! t
J ? 7 l» }G I;
VVVVVVV'\ PAVATATAv R R LY
A HNOTE 4 _.J L'F
wtrt Flo—
[ = t
o 3 ¢
MHJ : G
HHL_ B L-u - l4losuen @ [1/A®
P SUFFIX J-8, J, JG, U, Z SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
| e Mﬁ ﬁ_m_:fﬁ_*_% CASE 648C-02 o [t | X | B | CASE 693-02
o 60| e 100 | 0| oms: T T Tuetos] RoJA = 100°C/W (TYP)
| C f 389 | 469 | QWS | QIS |y |zaps wiTHN 0.13 mm 0.005) RADIUS OF | € | a3 | 508 | 0979 | 0300 |
0 1 038§ 053 | 0065 § 0021 TRUE POSITON AT SEATING PLANE AT | D | 041 | 051 | 0015 | 000 |
Pregi s | e | SRS o
(W | o3 ] 241 | 0ot5 | 005  FORMED PARALLEL “H | LM [ 165 | 0045 | 005 |  1LEADS WITHN 0,13 mm [0.005) RAD OF TRUE
J | 0201 03 0008 OS] 5 puensioy 6 DOES NOTINGLUDE MOLD (4 T o2 | 0 | oxs | gon2 POSITION AT SEATING PLANE AT MAXIMUM
K | 291 ] 343 1 Q05 | 0% FLASH, W | 318 | 406 | 0.435 | 0.960 MATERLAL CONDATION.
L L BB | ONGBN 1 4 ROUNDED CORNERS OPTIONAL. 4 | 2w | 790 To.0 | oo} 2 DIMENSION "L" TOCENTER OF LEADS WHEN
R e L e s 5 EXTERNAL LEAD CONNECTION, BETWEEN 4 Ml — T wl - 11 FORMED PARALLEL
N | 039 ] 10110015 ] 0040 AND'S, 12 AND 13 AS SHOWN, N o8 [ 102 | 002 [ 0040 |
i A =
NAANNAAC] --rr
¥ L]
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PAREY kilkrlr PRERY RTRTEY
F-—
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PACKAGE OUTLINE DIMENSIONS (continued)

A, B, N, P SUFFIX
PLASTIC PACKAGE

ewETES | hoks |
[ Dot [ wan [ WMAOCT WM | WA CASE 707-02
[
s e e Tem] ReJa = 100°C/W (TYP)
(¢ 1388 49 o1 [ 000
[0 |03 1056 | oom |00
I 200 T N T T
[0 | 2SI | 0i@BSC
W je ] 152 | oo [ 0060
4 ox [0 [ oo [0z
292 | 343 | 0115 [ 036
L1 1985C
N
N1 osi | var |
HOTES:
1. POSITIONAL TOLERANCE OF LEADS (D), SHALL BE
VTTHIN 0.25mam[0.010) AT MAXIMUM MATERIAL
CONEATION, N RELATION TO SEATING PLANE
ANO EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL
1. DIMENSION B DOES MOT INCLUDE MOLD FLASH,

AN OON
" "

p

riler— [CR} —a

s
(PAFRFRYAVENEVRTAN

A

W}Lf ﬁi‘:f‘
NI K
—Il—u g [-0" :::ﬂl“'i-vhl

J. L SUFFIX I

[ WLLWETERS | WNCHES |
TS 238 | it | oea | 0810 CERAMIC PACKAGE
8 1 6101 749 1 0290 L 0% CASE 726-04
(¢ | — T see| — Tomo]
D ["om ] 05| o015 | oom | RgJa = 100°C/W (TYP)
F 1 o | 178 | ooss [0
G [ 25485 [ 010085C
051 T 114 [ oo T oods |
d o] 0% |oel 00 | wores
K| 318 ] 4% ] ol | 0170 1, LEADS, TRUE POSTIONED WITHIN 0.25 mm
1 0.300 BSC (2.0°%) DUL AT SEATING PLANE, AT MAXIMUM
T T MATERIAL CONDITION.
N 85 162 | G020 | 0050 | 2 XM "L" TO CENTER OF LEADS WHEN FORMED

PARALLEL

3 DM “A™ & "B” INCLUDES MENSCUS,

& “F" DIMENSEON 1S FOR FULL LEADS. "HALF"
LEADS ARE CFTIOMAL AT LEAD POSITIONS 1,9,
10, AKD 18, ‘

e

-

CFTIONAL LEAD
COMAOL {104, 10

L =

J - M
J-+f
D SUFFIX | MAUMETERS |  INCWES | D SUFFIX
— r ] MAX WX
o _ﬁmﬁ;ﬂT CASE 751-03 — E 17 ] AN P PLASTIC PACKAGE
A eaTsw [owTosw|  PLASTIC PACKAGE e L CASE 751A-02
-2 BT TR SO-8, SOP-8 0 o35 1049 oot {"oo19 S0-14
C | 1% | 115 | oosd | oos ’ F 1 040 | 125 | 006 | 0049 |
[0 Tox Tods Tooulow! Rgyp = 190°C/W (SO-8) | o1 1mpsc | omex RgJa = 145°C/W (TYP)
F | oW | 125 | oo [ 00 | . RN AN TEE RE
(g | 178 8¢ | RpgJa = 160°C/W (SOP-8) | 0% 1 000k [ oo
) [ 019 | 035 | oo | 0008 | I 2 O
#J@LJ};@L.&E_ « P | 580 | B2 | 0239 | 024 1 g‘nﬁmﬁﬁrﬁmnmwsmmn
ERCENY R AT B 105 1089 1 000 00T o STIONAL TOLERANCE FOR D DIMENSION
| oz | 0so | 000 | 00 {14 PLACESH:
Hﬂm‘ - I.! E ] H 'E I.l
1. DIVMENSIONS A AND B ARE DATUMS AND T 15 A L TN AENT RNk
DATUM SURFACE. - B
@ icaemme e i v
(Hlescmel o sl Jusene
1. POSITRONAL TOLERANCE FOR P DIMENSEON EN!HFWHAMHmﬂhﬂmﬂEm
[&] 7. MAXIMUM MOLD PROTRUSION 0.15 (0,008)
ﬂ—lEi—-—l- tmﬁiﬁ’-ﬂ;iﬂfﬁﬂm TOLERANCING PER ANSI S TR g PER 5I0€
- Y1458, 1382, ]
RO 8 1t 5. CONTROLLING DMENSION: MLUMETER A iffHE ;
] B 6 DIMENSION A ARD B DO KOT EINCLUDE MOLD
FROTRUSION. EHE
% Pan 7. MAXIILA MOLD PROTRUSICH 0.15 (0,006 PR
o y PER SIDE. ® 1!
L btk t
- ' e .

-IGL— Ic

p—oflein tk HIM

--‘ i-—H X 45

¢=nt

i | e s 0 O W2
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) DW SUFFIX CASE 762-01
[ MRUMETERS | WCHES | PLASTIC PACKAGE PLASTIC MEDIUM
i im’ﬁ' KT RET TN CASE 751G-01 POWER PACKAGE
: {g—-—;ﬁ—_—“ﬂ—m -ﬂﬂ-! e SO-16L SiP-9
(D | 035 | o049 | oo | 00
' F | o%0]| 080
g | 1aesc 0.050 BSC
| 4 | 8251 9% | 000 | 0013 |
% | 010 | 025 | 0004 | 0009
M 1 r (' T
P | 1006 | 1055 | 0396 | 8415 } pams.
075 1 075 1 0810 | 0029 |

1, DIMENSICNS A AND B ARE DATUMS AND TS A
DATUM SURFALE. I

2, INMENS:ONING AND TOLERANCING PER ANSI
V14.5M, 1362,

3. CONTROULING DAMENSION: MLLIMETER,

4 CIMENSION A AND B DO KOT INCLUDE MOLD
PROTRUSION.

5. MAXHUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.
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