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L78M00AB/AC
SERIES

PRECISION 500mA REGULATORS

OUTPUT CURRENT TO 0.5A

OUTPUT VOLTAGES OF 5; 6; 8; 9; 10; 12;
15; 18; 20; 24V

THERMAL OVERLOAD PROTECTION
SHORT CIRCUIT PROTECTION

OUTPUT TRANSITION S0A PROTECTION
2% DUTPUT VOLTAGE TOLERAMNCE
GUARANTEED IN EXTEMDED
TEMPERATURE RANGE

DESCRIPTION

The LTEMODAB series of three-terminal positive
regulators is available in TO-220 and DPAK
packages and with several fixed output voltages,
making it useful in a wide range of applications.
Thesa regulators can provide local on-card
regulation eliminating the distribution problems
associated with single point regulation. Each type
employs internal current limiting, thermal
shut-down and safe area protection, making it
aessantially indestructible. If adequale heat sinking
is provided, they can deliver over 0.54 output
current. Although designed primarily as fixed

SCHEMATIC DIAGRAM

L78MO0AB/AC SERIES

ABSOLUTE MAXIMUM RATINGS

TO-220

*

DPAK

valtage requlators, these devices can be wsed
with external components to obtain adjustable
valtage and currents.
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Symbol Parameler Value Unit
v DC Input Voitage fof Vo = 5 10 18V a5
! for Vg = 20, 24V a0 v
Ig Output Current Intemally Limied
Pt | Power Dissipation Intemely Limfed
Taig Storage Temperature Range -65 1o +150 c
T DOperating Junction Temperaiure |for LTSMO0AC Dte 125 e
of Range for LTBMOOAB 40 1o 125
Absolute Maximum Ratings are those values beyond which camage o the device mary ocowr. Funcional operason under these condition is
it impliesd.
THERMAL DATA
Symbaol Parameter TO-220 DPAK Unit
Rinjoasse | Thermal Resstance Junclion-case A 3 B o
Rm}"ﬂ:' Thenmal Resslance Junclion-ambssnt BdA | 100 “CAN
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L78MO0AB/AC SERIES

LT8MO0DAB/AC SERIES

CONMECTION DIAGRAM (top view)
TEST CIRCUITS

— T T —— QUTPUT Figure 1 : DC Parameter
‘ O — T GND u
— T [ INPUT
BOSTTM
(9. o] 1 =
TO-220 DPAK OT L7BMXX IT—O
L] Ci 3 g Y%
ORDERING CODES
' - S-4801
TYPE TO-220 DPAK [*) OUTPUT VOLTAGE :
L7aMOSAR LTEMOSABY LTEMDSABDT 5V
LTEMOSAC LTEMOSACDT 5V
LTEMDEAR LTEMOBABY LTEMDEABDT BV _ _ _
LTAMOGAL LTBMOBACDT av Figure 2 : Load Regulation
L[TEMOEAR LTEMOBABY LTEMDBABDT av
LTaMOaAs LTEMOBACDT av
[TEMOTAR LTEMODABY LTEMDBABDT gv . , -
LTEMOSAL L78MOBACDT av o LTaMKX O
[TEMI0AE LTEMIDABY LTEMIDABDT 0V : Ry
[TaMI0AC LTEMIDACDT 0V Vg
LTeM1ZAB LTEM1ZABY LTEMIZABDT 12V ) ? ' : —
LTEM1ZAC L7TBM1ZACDT 12V O33uF MBI _n__ﬂ.'
LTeM15AE LTEMISABY LTEMISABDT 5V _ OR 0. _
LTEMISAC LT8MISACDT 15V o —0
L7aM18AR LTEMIBABY LTEMIBABDT BV i -
LTEMTBAC LT8M1BACDT 1BV
[TeM20AE LTEMZOABY LTEMZDABDT 0V
LTEMZ0AC LTeMZDACDT 20V Figure 3 : Ripple Rejection
[TEMZAAE LTEMZAABY LTEMZAABDT AV
LTaMZ4A0 LTeMZ4ACDT Z4V

(") dvezilable in Tape & Reel with the sufix TR
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L78MODAB/AC SERIES

ELECTRICAL CHARACTERISTICS OF LT8MOSKX (refer to the tast circuits, V= 10V, lg = 350 mA,
C,=0.33 yF, Cp = 0.1 pF, T, = 40 o 125°C {AB), T, = 0 to 125°C (AC) unless otherwise specified)

L78MO0AB/AC SERIES

ELECTRICAL CHARACTERISTICS OF L7SMOBXX (refer to the test circuits, V, = 14V, |g = 350 ma,
G, = 0.33 uF, Cp = 0.1 pF, T, =40 to 125°C {AE), T, = 0 to 125°C (AC) unless otherwise specified)

Symbal Paramealer Test Conditions Mimn. Typ. Max. Unit
Vg | Ouiput Vollsge T, = 25°C 4.9 5 54 v
Vo Outpul Vollage Ip=5350mA WV =Tio20V i.8 5 5.2 v

A¥g  |Line Reguiation Vi=TIOZ5V, lg= 200 mA  T,=25°C 100 my
Vi BI5V, lg=200mA Ty =35°C 50
AV |Load Regulation Ip=5i0 500 mA T, 25°C 100 iy
Ip=5i0200mA  T,=25°C 50
Iy Cuiescent Cument T, = 25°C [] A
aly  |Queescent Cument Change |lg = 5 1o 350 mA 0.5 ey
Ig = 200 mA V,=BloZ5 Y 0.8
ANGIAT | Output VeRage Drik [ 05 e
SVR |Supply Voltage Rejection |V = 81016 V = 120Hz 62 dB
g = 300mA T,= 25°C
el Output Noise Violtage E =10Hz 10 100KHz T= 25°C 40 Tin)
Vg | Dropout Voltage T, =25°C 2 v
lep Short Circull Cusrent T= 25°C V=35V 300 mA
lseg Short Circult Peak Cumant  |T; = 25°C Ton mA

ELECTRICAL CHARACTERISTICS OF LTBMOBGXX (refer o the test circuits, V,= 11V, I = 350 mA,
Cy= 0.33 pF, Cg = 0.1 pF, T, = 40 to 125°C (AB), T, = 0 to 125°C [AC) unless otherwise specified)

Symbol Parameater Test Conditions Mimn. Typ. Max. Unit
Vp | Output Violtage T, = 25'C 7.54 a 8.16 v
Vo Cutput Vollage lp=5350mA Vi =105023V 7.7 a B3 v

AVg  [Line Reguiation V= 10510 25 V, Ig= 200 mA T, = 25°C 100 | mv
Vi 111025V Ip=200mA  T,=25°C 30
AVg  |Load Reguiation Ip=5i0 500 mA  T,=25°C 160 | mv
Ip=5t200mA  T,=25'C a0
Iy Cuiescent Cument T, = 25°C [] A
Al; | Qusscent Cument Change |lg = 5 1o 350 mA, 05 mA
I = 200 mA V= 10510 25V 0.8
AV/AT [Output Voltege Drift Ip=5mA 05 MG
SVR | Sugply Voltage Regaction Vs M5 215V 1= 120He 56 dB
I = 300ma Ty™ 25°C
eM Oulput Nose Violtage B =10Hz 10 100K Hz T,=25'C p
Vg |Dropout Voltage T, = 25°C 2 v
lop Short Circull Cument T,®25°C W, =35V 250 A
lye, | Short Circult Peak Cument (T, = 25°C 700 A
ELECTRICAL CHARACTERISTICS OF LTEMOSXX (refer io the test circuits, V= 14V, |5 = 350 m#A,

Cy=0.33 uF. Cg = 0.1 pF, T, = 40 16 125°C (AB), T, = 0 to 125°C (AC) unless otherwise specified)

Symibol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vo |Output Volage T, =25C 568 3 6.12 v
Vg | Oulput Vollage lg=5Ww3sOmA V=Bl 21Y 575 ] E.3 v

4V |Line Reguiation W, =BID25V. I;=200mA  T,=325°C 00 [ my
V=G5V, g =200 mA  T,=25°C 30
AV |Load Regutation Ip®5io500mA  T,=25°C 120 m
Ip=5i0 200 mA T, 25°C B0
Iy Cuiescent Cument T, = 25°C ] A
aly  |Cuiescem Cument Change [l = 5 1o 350 mA 0.5 mA
Ig = 200 mA Vi=Bio25Y D.a
ANGIAT | Output Veltage Drift I =5 mA 05 e
SVR |Supply Voltage Rejection |V, =0t 10V = 120Hz 50 dB
Ig = 300mM& Ty= 25'C
el Output Noise Voltage B =10Hz 1o 100KHz 45 Tin)
Vg Dropout Vollage T, =25°C 2 v
lge | Short Circult Cument T,®25°C Vw35V 270 ma
Iup Short Circull Peak Cument (T, = 25°C TOO A

Symbol Parameber Test Conditions Min. | Typ. | Max. | Unit
Vg | Oulput Vollage T,=25°C EBZ 918 v
Vg | Culput Vollage lp=5M350mA V= 1151024V EE4 9.36 v

A¥g  |Line Regulation Vi= 115025V, Ig=200mA T,=25C 100 my
V= 12025V, |o= 200 mA  T,=325%C 30
4V, [Lead Regulation Ip=5i0500mA T,= 25°C 160 my
Ip=5io 200 mA T, 25°C a0
Iy Cuiescent Cument T, = 25°C ] A
Al |Cuiescent Cument Change |lg = 510 350 mA 0.5 ma
Ig = 200 mA Vi=s 11525V D.a
ANGJAT |Output Vollage Drift I = 5 mA 05 e
SVR |Supply Voltage Rejection |V, = 125123V = 120Hz 56 dB
I = 300m& Ty= 25'C
eM Output Noise Voltage B =10Hz 1o 100KHz T,=25°C Tin)
Vg Dropout Vollage T, =25°C 2 v
lgp Short Cincult Curent T,;=25°C wym3sV 250 A
lgey, | Shert Circult Peak Cument [T, = 25°C 700 ma




L78MO0AB/AC SERIES

L78MO0AB/AC SERIES

ELECTRICAL CHARACTERISTICS OF L78M15XX (refer i the test circuits, Vi= 23V, Ig = 350 mA,
C,=0.33 uF, Cq = 0.1 pF, T, = 40 fo 125°C [AB), T, = 0 to 125°C [AC) unless otherwise specified)

ELECTRICAL CHARACTERISTICS OF LTBM20XX {refer io the test circuits, Wy = 29V, Ig = 350 mA,
C,=0.33 uF, g = 0.1 pF, T; = 40 to 125°C [AB), T, = 0 to 125°C {AC) unless otherwise specified)

Symbol Parameter Test Conditions Min. | Typ. | Max. [ Unit
Vg |Output voliage Ty =25°C 19.6 20 20.4 v
Vo Chitput Vollage Ip=50350mA WV, =23 35V 19.2 20 208 v

Ay |Line Reguiation Vw23 35V, Igw 200 mA T, = 25°C 100 i
V= 24035V, Ig= 200 mA T,=25°C 30
Vg  |Load Regulation Ip=5i0500mA  Ty=25°C 400 my
Ip =50 200mA  T,= 25°C 200
Iy Cukescent Cument T,=25°C [ A
Aly |Cuiescent Cument Change |lg = 5 1o 350 mA 0.5 mA
I ™ 200 mA V= 23035V 0.8
AVG/AT [Output Voltage Drift Ig =5 mA 1.1 mvie
EVR |Supply Voltage Rejection |V, = 24 to 34V 1 120Hz 53 dB
I = 300ma Ty= 25°C
el Outpul Nokse Voltage E =10Hz 1o 100KHz = 25'C 10 uv
Vy | Dropout Volage T,=25°C 2 W
lon Short Circull Carent T= 25°C V=35V 240 A
lgey | Short Chrcull Peak Cument (T, = 25°C Too MéA

Symbaol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vo |Output voltags T, =25C 14.7 15 15.3 v
Vg Dutput Vollape Ip=5350mA VWV =175i030V 14.4 15 156 v

AVg | Line Reguiation V= 1751030V, g™ 200 mA T, = 35°C 100 iy
V=20 30V, Ig= 200 mA  Ty=25°C 30
AV |Load Regulation Ip=51i0500maA  Ty=25°C 300 my
Ip=5i0200 mA T, 25°C 150
Iy Cuiescent Cumant T, = 25°C [] A
Aly |Culescent Cument Change |lg = 5 1o 350 mA 0.5 A
I ™ 200 mA V= 17510 30V D.a
AVG/AT | Output Voltage Drift Ig =5 m#A -1 mvire
SVR [Supply Voltage Rejection |V, = 220 32V = 120Hz 54 dB
Ig = 300mM& Ty= 25°C
el Output Noise Voltage B =10Hz 1o 100KHz T,= 25'C =1 Tin)
Vy | Dropout Voltage T, =25°C 2 v
loy Short Circull Curent T= 25°C V=35V 240 (11
lgey, | Short Chrcull Peak Cument T = 25°C oo A
ELECTRICAL CHARACTERISTICS OF LT8M18XX (refer to the test circuits, V= 2BV, |5 = 350 mA,

Cj=0.33 pF. Co = 0.1 pF, T = 40 o 125°C (AB), T; = 0 to 125°C (AC) unless oftherwise specified)

ELECTRICAL CHARACTERISTICS OF LTBM24XX {refer io the test circuits, V) = 33V, | = 350 mA,
Cy=0.33 uF. Cg = 0.1 pF, T, = 40 1o 125°C (AB), T, = O to 125°C (AC) unless ctherwise specified)

Symibal Parameter Teat Conditions Min. | Typ. | Max | Unit
Vg | Oulput Vollage T,=25C 1764 | 18 [ 1E3E v
Vg | Culput Vollage lp=5350mA v, =205i033V 17.3 18 187 v

AVg | Line Reguiation W =21k 33V, Ig= 200 mA T, = 25°C 100 my
W= 24 l0 35V, |g= ZD0 mA T, = 25°C 30
AV, | Load Regulation Ip=5i500mA T,= 25°C 360 my
Ip=5i0200mA  Ty=25°C 160
Iy Cuiescent Cument T, = 25°C ] A
Aly  |Quiescent Cument Change |[lg = 5 to 350 mA 0.5 ma
Ip = 200 mA Vis21 33V Da
ANG/AT | Oulput Vollage Drift I = 5 mA ER] mvC
SVR |Supply Voltage Rejection  |W, = 221032V = 120Hz 53 dB
Iy = 300 T,= 25°C
eM  |Output Moise Voltage B w10Hz 1o 100KHz T, = 25°C 100 v
Vy | Dropout Voltage T,=25'C 2 v
lgz |Short Cicult Cument T;=25°%C V=35V 240 ma
lgee, | Short Chrcull Feak Cument T, = 25°C TOo [T

Symbal Parameler Test Conditions Min. | Typ. | Max | Unit
Vg | Oulpul Vollage T, = 25°C 235 24 245 v
Vg | Culpul Vollage =5 3S0mA ¥ =270 36 Y 23 24 25 v

AWg |Line Regulation V= 2T o 3B V. Ig = 200 mA T, = 25°C 100 i
W, = 2B to 3BV, Ig = 200 mA T, = 25°C 30
AV, |Load Regulation lp=5i500mA T,= 25°C d4ED my
Ip=5i0200mA  Ty=25°C 240
Iy Cukescent Cument T,=25°C 1 mA
Aly  |Queescent Cument Change |l = 5 io 350 mA 0.5 A
g = 200 mA =27 o 36 W 0.8
AN/AT | Oulput Volage Drift Ip = 5 mA B MG
5VR |Supply Voltage Rejection |V, = 2B o 36 W = 120Hz 50 dB
g = 300 T,= 25°C
el Dutpul Nokse ol tage B =10Hz 10 100KHz T,=25'C 17D uv
Wy Dropout Volage T,=25'C 2 v
lga Short Circult Cument T,;=25C =35V 240 A
lgey | Short Circull Peak Cument (T, = 25°C Too A




L78MO0AB/AC SERIES

Figure 4 : Dropout Voltage v Junction
Temperature
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Figure 5 : Dropout Characteristics
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Figure & : Peak Quiput Current vs Input-Output
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Figure 7 : Qutput Valtage vs Junction
Temperabure
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Figure 8 : Supply Valtage Rejection vs
Frequency
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Figure 9 : Quiescent Current vs Junction
Tempearabura
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LTBMO0DAB/AC SERIES

Figure 10 : Load Transient Respansa
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Figure 11 : Line Transient Response
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Figure 12 : Quiascent Current vs Input Voltage
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L78MO0AB/AC SERIES

APPLICATIONS INFORMATION
DESIGN CONSIDERATIONS

The LTEMODAB Series of fived valtage regulators are designed with Thermal Ovedoad Pratection that
shuts down the circuit when subjected lo an excessive power overload condition, Intermal Shor-Cincuit
Pratection that limits the maximum current the circuit will pass, and Output Transisior Safe-Area
Compensation that reduces the output short-circuit as the voltage across the pass transistor is increased.
In many low current applications, compensation capacitors are not required. However, it is recommendead
that the regulator input be bypassed with a capacitor if the regulator is connected io the power supply filler
with long wire lengths, or if the output load capacitance is large. An input bypass capacitor should be
selected to provide good high-frequency characteristics fo insure stable operation wnder all load
conditions. A 0.33pF or larger tantalum, mylar, or other capacitor having low internal impedance at high
frequencies should be chosan. The bypass capacitor should be mounted with the shorbest possible leads
directly across the regulators input terminals. Marmally good construction techniques should be used fo
minimize ground loops and lead resistance drops since the regulator has no external sense lead.

Figure 13 : Current Regulatar

L78MO0AB/AC SERIES

Figure 15 : Current Boost Regulator
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Figure 16 : Short-Circuit Protection
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Figure 14 : Adjustable Output Regulatar
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The addition of an operational ampifier allows. adjusiment o higher or intermediate values while retaining regulation charctesistios. The mins
imum voltage cbéainable with this arangement is 2.0V grealer han the regulaior woltage.

The: cirouit of figure & can be modified o provide supply protedion against short cinouits by adding a shorkcircuit sense nesistor, RSC, and
an additional PAP ransisior. The ourrent sensing PHF mus: be able io handle the shor-cirouit curment of the: threesterminal reguiator. Thens-
fore, a four-ampers plasic power trensision is speciiesd.



L78MO0DAB/AC SERIES

L78MO0AB/AC SERIES

TO-220 MECHANICAL DATA

DPAK MECHANICAL DATA

FO1C

M. imch PRI, inch
Dim. DM
MIN. TYP MO MIN. TR MK -
MIM. TYP MAX, MIM. TYP. MAX.
A a.40 4.60 0173 0161
[5] 1.23 1.32 0048 0.051 A 2 24 0.085 0.0a4
D 240 272 0.0 007 Al 0.8 14 0.035 D.043
(73] 127 0.050
A2 0.03 0.23 0.001 0.008
0.40 0.70 0.019 0.027
3 oE1 T o024 D054 B 0.64 0.9 0.025 0.035
F1 114 1.70 0044 D.067 B2 5.2 54 0.204 0.212
F2 114 1.70 0044 0.067
C 0.45 0.6 0.017 0.023
[E] 485 515 0194 0.203
=1 74 T 0054 006 c2 0.48 0.6 0.01% 0.023
Hz2 10.0 10,40 0393 0409 o & 6.2 0.236 0.244
Lz 16.4 0645 6.4 6.6 0.252 0.260
L4 130 14.0 0.511 0.551
e T Y RET LT G 4.4 4.6 0.173 0,181
L& 15.25 1575 0600 0.620 8.35 10.1 0.368 0.397
L7 6.2 66 0244 0.260 Lz Yy Py
Le 35 393 0137 0.154
DHA. 3.75 3.85 0147 0.151 Ld e ! 0023 0.00
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