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THREE-TERMINAL
- NEGATIVE VOLTAGE REGULATORS
" The MC7900 Series of fixed output negative voltage regulators
are intended as complements to the popular MC7800 Series
devices. These negative regulators are available in the same
seven-voltage options as the MC7800 devices. In addition, one
extra voltage option commonly employed in MECL systems is
also available in the negative MC7900 Series.

Available in fixed output voltage options from —~5.0 to —-24
volts, these regulators employ current limiting, thermal shut-
down, and safe-area compensation — making them remarkably
rugged under most operating conditions. With adequate heat-
sinking they can deliver output currents in excess of 1.0 ampere.

THREE-TERMINAL
NEGATIVE FIXED
VOLTAGE REGULATORS

@ No External Components Required @
® Internal Thermal Overload Protection Gnd Output
@ Internal Short-Circuit Current Limiting K SUFFIX
@ Output Transistor Safe-Area Compensation METAL PACKAGE
® Available in 2% Voltage Tolerance {See Ordering Information) CASE 1-03
{Bottom View)
T SUFFIX
SCHEMATIC DIAGRAM PLASTIC PACKAGE
CASE 221A-04

PIN 1. GROUND
2. INPUT
3. OUTPUT

PPy

(Heatsink surface
connected to
Pin 2)

A2
STANDARD APPLICATION

XX Indicates nominal voltage.

Vo
10k
+ Input MC79XX Output
Cin® l
20 in .
2 - 0.33uF €o®*
105F | 10k 1.0 uF
~ | =
2k 20k 20k 240 A common ground is required between the
1k 0.3 input and the output voltages. The input volit-
750 age must remain typically 2.0 V more negative
Vi even during the high point on the input ripple
ORDERING INFORMATION voltage.
: i XX = these two digits of the type number indi-
Qutput Voltage Tested Operating cate voltage,

Device T Temp. Ranga Package * =Cjp is required if regulator is iocated an
MC79XXCK 4% Metal Power** appreciable distance from power supply
MC79XXACK* 2% 1 = oc 125 filter.

= to §
MC79XXCT % J ° Plastic Power ** 2 Co improves stability and transient re-
MC79XXACT* 2% sponse,
MC79XXBT# 4% Ty = -40°C to +125°C

DEVICE TYPE/NOMINAL OUTPUT VOLTAGE

*2% output voltage tolerance available in 5, 12 and 15 volt devices.
**Metal power package available in 5, 12 and 15 volt devices. mg;xg 2 gg \\;g::: mg;g:: :g §°::5
#A i p range selections are available with spacial test conditions and MC7906. 6:0 Volts | MC7918 18 V:h:
additional tests in 5, 12 and 15 volt devices. Contact your local Motorola sales office for MC7908 8.0 Volts | MC7924 24 Volts
information,
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MAXIMUM RATINGS (Ta = +25°C unless otherwise noted.)

LY4E D . L3L?7253 0081883 =1|

T-58-11-13

Rating Symbol Vaiue Unit
Input Voltage (-6.0 V2 Vo = -18 V) Vi -35 Vde
(24 V) -40
Power Dissipation
Plastic Package
TA=+25°C Pp Internally Limited Watts
Derate abova Tp = +25°C 1/Rgya 15.4 mw/°C
Tg=+26°C Pp Internally Limited Watts
Derate above Tg = +95°C (See Figure 1) 1/Rgyc 200 mw/°C
Metal Package
TA=+25°C Pp Internally Limited Watts
Derate above Ta = +25°C 1/RgJA 22.2 mW/s°C
To = +25°C Pp Internally Limited Watts
Darate above Tp = +65°C 1/Rgic 182 mwW/°C
Storage Junction Temperature Range Tstg -65 to +150 °C
Junction Temperature Range Ty 010 +150 °C
THERMAL CHARACTERISTICS
Characteristic Symbot Max Unit
Thermal Resistance, Junction to Ambient — Plastic Packag Rgaa 65 °C/W
— Metal Package 45
Thermal Resistance, Junction to Case  — Plastic Package Rgyc 5.0 °C/W
— Metal Package 5.5

MC7908C ELECTRICAL CHARACTERISTICS (Vi = -10 V. Ig = 600 mA, 0°C < T, < +125°C untess otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Quiput Volitage (T j = +25°C) Vo -4.8 -5.0 -5.2 Vde
Line Regulation (Note 1) Regline mv
(T = +25°C, Ig = 100 mA)
-7.0 Vdc = V| = -25 Vdc - 7.0 50
-8.0Vde = V| = -12 Vde — 20 26
(T =+25°C, ig = 600 mA)
-7.0 Vdc = V= -25 Vdc — 3s 100
. -8.0Vdc> V| = -12 Vde — 8.0 50
Load Regulation (T j = +25°C) {Note 1) Regjoad mv
BOmMASIpS16A — 1" 100
250 mA < Ig < 760 mA - 4.0 50
Qutput Voltage Vo -4.75 - -5.25 Vvdc
-7.0Vdc>V)=>-20Vde, 50 mMASIgS 1.0A P15 W
Input Bias Current (T j = +26°C} [IT: — 43 8.0 mA
Input Bias Current Change Al mA
-7.0 Vdc 2 V| = -26 Vdc — — 1.3
50mA<Ip<1.6A — — 05
Output Noise Voitage (Ta = +26°C, 10 Hz < f < 100 kHz) €on — 40 uV
Ripple Rejection {Ig = 20 mA, f= 120 Hz) RR — 70 —- dB
Dropout Voitage VI-Vo — 2.0 — Vde
Io=10AT)= +26°C
Average Temperature Coefficient of Output Voltage AVp/aT — -1.0 — mV/7°C
Ip=5.0mA, 0°C< Ty < +125°C

Note: *

1. Load and line regulation are specified at j i p
Pulse testing with low duty cycle is used.
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' MC7900 Series 1-58-11-13
MC7908AC ELECTRICAL CHARACTERISTICS (V;=-10V, Ig = 500 mA, 0°C < T < +125°C unless otherwise noted.)
Charactaristic Symbol Min Typ Max Unit
Output Voitage (T = +26°C) Vo -4.9 -6.0 -5.1 Vde
Line Regulation (Note 1) Regjing mv
-8.0Vde 3 V|3 -12 Vde; Ig = 1.0 A, Ty = 26°C - 20 25
: -80Vdc2 V2 -12Vde: lp=1.0A - 7.0 50
~7.5 Vdc 3 V3 -26 Vdc; Ig = 500 mA — 7.0 60
=7.0 Vde 32 Vi 2 -20 Vde; Ig = 1.0 A, Tj = +26°C — 6.0 50
Load Regulation {Note 1) Regload mv
S0mMASIg=S1.5A Ty=+25°C —_ 11 100
260 mA o< 760 mA — 40 60
60mASIig<1.0A - 9.0 100
OQutput Voltage Vo -4.80 —_ -5.20 Vde
-7.6Vde 2 Vi> -20Vde, 5.0 MAS IS 1.0A PSI5W
Input Bias Current g — 4.4 8.0 mA
Input Bias Current Change Mg mA
-7.5 Vde 3 V} > -26 Vde - - 1.3
5OMAKIg<1.0A - _ 0.5
50mASIp=s 1.6A T =25°C — - 0.6
Qutput Noise Voltage (T = +26°C, 10 Hz < f < 100 kH2) 8on — 40 - mn
Ripple Rejection (Ig = 20 mA, f = 120 Hz} RR - 70 - . dB
Dropout Voitage Vi-Vo — 20 — Vde
lo=10ATj = +26°C
Average Temperature Coefficient of Qutput Voltage AVp/aT - -1.0 — mv/eC
10 =56.0 MA, 0°C < Ty < +125°C

MC7906.2C ELECTRICAL CHARACTERISTICS (V= -10V, Ig = 500 mA, 0°C < Tj < +125°C unless otherwise noted.)

Characteristic Symbo! Min Typ Max Unit
Output Voltage {T, = +25°C) Vo -5.0 -6.2 -5.4 Vde
Line Regulation {Note 1) Regline mv
(Ty=+26°C, Ig = 100 mA)
~7.2 Vde 2 V| 2 -256 Vdc — 8.0 52
-8.0Vdc > V)= -12 Vdc - 2.2 27
{T = £#26°C, lg = 500 mA)
-7.2Vde 2 Vi = -25 Vde — 3z 105
-8.0Vde 2 Vj=-12 Vde = 8.5 52
Load Regulation (T = +26°C} {Note 1) Regioad mv
BOmMASIp<15A - 12 105
2560 mA < lg < 760 mA — 4.5 52
Output Voltage Vo -4.95 e -5.45 Vde
~7.2Vde>Vj2-20Vde, 5.0 mMA<Ig< 1.0A P16 W
Input Bias Currant {Tj=+25°C) lig — 4.3 8.0 mA
Input Bias Current Change A mA
-7.2Vde = V)= -25 Vde — — 1.3
BOmMASIgoS15A — — 0.5
Qutput Noise Voltage {Ta = +26°C. 10 Hz < f < 100 kH2) €on — 42 — uVv
Ripple Rejection {Ig = 20 mA, f= 120 Hz) RR — 68 — dB
Dropout Voltage V|-Vo - 2.0 — Vdc
o =10ATj = +26°C
Average Temperature Coefficient of Output Volitage Avp/aT — -1.0 - mvV/°C
I0=6.0mA, 0°C< Ty < #125°C
Note:
1. Load and line regulation are specified at j i P . Changes in Vg due to heating effects must be taken into account separstely.

Pulse testing with fow duty cycle is used.
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MC7906C ELECTRICAL CHARACTERISTICS (Vi=-11V, Ig = 500 mA, 0°C < T < +125°C unless otherwise noted.)

Ig=5.0mA, 0°C < T, < +125°C

Characteristic Symbol Min Typ Max Unit
Output Voitage {T = +25°C) Vo -5.75 -6.0 ~-8.25 Vdc
Line Regulation (Note 1) Regline mv
(Ty=+256°C, 1o = 100 mA)
-8.0 Vdc 2 Vi = -2b Vde — 9.0 60
-9.0 Vdc = V)= -13 Vdc — 3.0 30
(T = +25°C, lg = 500 mA)
-8.0 Vdc = V| =2 -25 Vdc — 43 120
-9.0 Vde = V= ~13 Vdo — 10 60
Load Regulation (T} = +25°C) (Note 1) Regoad mv
50mAgip<15A — 13 120
250 mA < Ig < 760 mA — 5.0 60
Output Voitage Vo -5.7 — -6.3 vde
-8.0Vdc > Vj>-21Vde, 5.O0mASIg< 1.0A PSI5W
Input Bias Current{T j = +26°C) [1]:] — 4.3 8.0 mA
Input Bias Current Change Alg mA
-8.0 Vdc = V)= -26 Vde - — 1.3
50mA<Igp<15A — - 0.5
Output Noise Voltage (TA = +25°C, 10 Hz < f < 100 kHz) @on — 45 uv
Ripple Rejection {lg =20 mA, = 120 Hz) RR — 65 — dB
Dropout Voltage Vi-Vo - 20 — Vde
lo=10A Ty = +26°C
Average Temperature Coefficient of Output Voitage AVp/aT — -1.0 — mv/eC

MC7908C ELECTRICAL CHARACTERISTICS (Vj=-14 V, Ig = 600 mA,

0°C < Ty < +125°C unless otherwise noted.}

Pulse testing with low duty cycle is used.
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Characteristic Symbol Min Typ Max Unit
Output Voltage (T = +26°C}) Vo -7.7 -8.0 -8.3 Vde
Line Regulation (Note 1) Regjine mv
{Ty=+25°C, Ig = 100 mA)
-10.6 Vdc = V| 2> -25 Vde — 12 80
=11 Vde 2 Vj = ~17 Vdc — 5.0 40
(Ty = +25°C, Ig = 500 mA)
-10.5 Vdec = V| = -26 Vdc — 50 160
-11Vdc 2V =-17 Vde — 22 20
Load Regutation (T = +26°C) (Note 1} Regioad mv
SO0mMA<SIg<1S6A — 26 160
250 mA<Ip < 750 mA — 9.0 80
Output Voitage Vo -7.6 — -8.4 Vde
-10.5Vdc= V= -23Vde, 5.0 mA< Ig< 1.0A P<16W
Input Bias Current (T = +25°C) lig — 4.3 8.0 mA
Input Bias Current Change Alig mA
-10.5 Vde = V| = -25 Vdc — — 1.0
SOmA<Ip<16A — — 0.5
Output Noise Voltage (Ta = +25°C, 10 Hz < f < 100 kHz) @on — 52 my
Ripple Rejection (g = 20 mA, f = 120 Hz) RR — 62 — d8
Dropout Voltage Vi-Vo - 20 - vde
Ig=10ATy = +25°C
Average Tempsrature Coefficient of Output Voltage R/ VAN - -1.0 - mV/°C
10=5.0mA, 0°C< T )< +125°C
Note;
1. Load and line regulation are specified at i i p . C in Vg due to heating effects mustbe taken into account separately.
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MC7900 Series 58-11-13
MC7916C ELECTRICAL CHARACTERISTICS (v;=-23 V, Ig = 500 mA, 0°C < T < +126°C unless otherwise noted.}
Characteristic Symbol Min Typ Max Unit
QOutput Voitage (T j = +26°C) Vo -14.4 -15 -16.8 Vde
Line Regulation (Note 1) Regline mv
(T4 = +26°C, Ig = 100 mA)
~17.5 Vdc 2 V| = -30 Vde - 14 150
-20 Vde 2 V| = -26 Vde - 6.0 75
{Ty=+26°C, g = 600 mA)
-$7.5 Vdec 2 V| = ~30 Vd¢ - 67 300
~20 Vde 2 V| > -26 Vde — 27 150
Load Regulation (T y= +25°C)(Note 1) Regjoad mv
6OmASIg<16A — 68 300
260mA < o< 750 mA — 25 150
Output Voltage Vo -14.25 — -16.75 Vde
-17.5Vde > V| > -30Vde, 5.0 mA< Ig< 1.0A, P 16 W
Input Bias Current (T j = +25°C) [T:] — 4.4 8.0 mA
Input Bias Current Change Alig mA
-17.5 Vde 2 V> -30 Vde - - 1.0
BOMA<Io<15A — — 0.5
QOutput Noise Voltage (Ta = +25°C, 10 Hz < f < 100 kHz) oon - 90 — uV
Ripple Rejection {lg = 20 mA, f= 120 Hz) RR — 60 — dB8
Dropout Voltage Vi-Vo - 20 - Vde
lo=10ATy = +25°C
Average Temperature Coefficient of Output Voltage AVp/aT — -1.0 — mv/°C

Ig=6.0 mA, 0°C< Tj< +126°C

MC7916AC ELECTRICAL CHARACTERISTICS (V)=-23 V, Ig = 500 mA, 0°C < Tj < +125°C unless otherwisa noted.)

Characteristic Symbol Min Typ Max Unit
Qutput Voltage (T = +25°C) Vo -14.7 -16 -16.3 Vde
Line Regulation (Note 1) Regline mv
~20 Vde > V| 2 -26 Vde; Ig = 1.0 A, T = 25°C - 27 75
-20Vdc > V)2 -26 Vde; g = 1.0 A, - 57 150
=17.9 Vde 2 V) 3 -30 Vde; ig = 500 mA — 67 160
-17.5 Vdc > V| 2 -30 Vdc; 19 = 1.0 A, T = 25°C — 57 160
Load Regulation {(Nate 1) Regload mv
50mAKIgs1.5A, T =25°C - 68 150
260 mA< 1o < 760 mA - 25 75
60mAIo€1.0A — 40 150
Output Voitage Vo -144 - -16.8 Vdc
-17.9Vdc > V| > -30 Vde, 5.0 mA<Ip<1.0A P I65W
{nput Bias Current [T:] — 4.4 8.0 mA
input Bias Current Change Alig mA
-17.6 Vde 3> V) 2 -30 Vdc - - 0.8
60mAIg<1.0A - - 0.5
SO0mAIg<1.6AT)=25°C - — 0.5
Qutput Noise Volitags (TA = +25°C, 10 Hz < f < 100 kHz) 8on — 20 — aV
Ripple Rejection (lg = 20 mA, f= 120 Hz) RR — 60 — d8
Dropout Voltage Vi-Vo — 2.0 - Vde
Io=10ATy= +25°C
Average Temperature Coefficient of Qutput Voltage AVp/AT — -1.0 — mv/°C

10=5.0 mA, 0°C < Ty< +125°C

Note:

1. Load and line regulation sre specified at juncti p
Putse testing with low duty cycle is used.

. Changes in Vg due to heating effects must be taken into account separstely.
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MC7900 Series T-58
MC7912C ELECTRICAL CHARACTERISTICS (V)= -19V, Ig = 500 mA, 0°C < T < +125°C unless otherwise noted.)
Ch isti Symbol Min Typ Max Unit
Output Voltage (T = +25°C) Vo -11.5 -12 -125 Vde
Line Regulation {Note 1) Regline mV
{Ty = +#25°C, |9 = 100 mA)
-14.56 Vdc > V| = -30 Vde - 13 120
-16 Vdc = V| > -22 Vde — 6.0 60
(Ty=+25°C, Ip = 600 mA)
-14.5 Vdc = V| > -30 Vde - 56 240
-16 Vde 2> V)= -22 Vdc — 24 120
Losd Regulation (T j = +26°C) (Note 1) Regipad mv
50mA<ip<15A - 46 240
250 mA< 1p < 760 mA - 17 120
Qutput Voitage Vo -11.4 — -126 Vde
-14.6 Vde > V|2 -27 Vde, 5.0 mA< I0< 1.0A P15 W
Input Bias Current (T = +26°C) lig — 44 8.0 mA
Input Bias Current Change Alig mA
-14.5 Vde 2 V| = -30 Vdc — - 1.0
50mA<Ig<15A — — 0.5
Output Noise Voltage (Ta = +25°C, 10 Hz < f < 100 kHzj 8on — 75 — sV
Ripple Rejection {Ig = 20 mA, {= 120 Hz} RR — 61 — ds
Dropout Voltage Vi-Vo — 2.0 - Vvde
Io=10A,T) = +25C
Average Temperature Coefficient of Qutput Voltage AVp/aT — -1.0 —_ mv/°C
10=5.0mA, 0°C< T < #126°C

MC7912AC ELECTRICAL CHARACTERISTICS {v|=-19 V, Ig =500 mA, 0°C< Ty < +1 25°C unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Output Voltage {T ) = +26°C) Vo -11.75 -12 -12.25 Vde
Line Regulation (Note 1) Regline mV
-16 Vdc > V| == =22 Vdc: Ip = 1.0 A, Ty = 26°C — 6.0 0
-16Vdc= Vj=-22Vde: ig=1.0A, - 24 120
-14.8 Vdc = Vi = -30 Vdc; 19 = 500 mA — 24 120
-14.6 Vdc = V| = -27 Vdc; 19 = 1.0 A, Ty = 25°C — 13 120
Load Regulation (Note 1) Regjoad mv
50mA<Ig<15A T)=25°C — 46 150
250 mA < g S 750 mA — 17 75
50mA<Ig<1.0A — 35 150
Output Voitage Vo -11.5 - -125 Vde
-14.8Vde> V= -27Vde, 5.0 MASIgS 1.0A PSIEW
Input Bias Current ig — 4.4 8.0 mA
input Bias.Current Change Alig mA
-15 Vde 2 V) == -30 Vde - — 0.8
BOmMA<Ip<1.0A - - 0.5
50mA<lp<156A,T)=26C — — 0.5
Output Noise Voltags {Ta = +26°C, 10 Hz < £ < 100 kHz) 8on — 75 — uv
Ripple Rejection {lg = 20 mA, = 120 Hz) AR — 61 —_ dB
Dropout Voltage VI-Vo — 20 — Vde
1g=10ATy= +26°C
Average Temperature Coefficient of Output Voltage AVp/aTr — -1.0 —_— mv/eC
19=5.0mA, 0°C< Ty < +125°C

Note:

1. Losd and line ragulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately.

Pulse testing with low duty cycle is used.
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T-58-11-13

MC7918C ELECTRICAL CHARACTERISTICS (v} = -27 V, Ig = 500 mA, 0°C < T < +125°C unless otherwise noted.)

10 =5.0 mA, 0°C< Ty < +125°C

] Characteristic Symbol Min Typ Max Unit
Qutput Voitage (T = +25°C) Vo -17.3 -18 -18.7 Vde
Line Regulation (Note 1) Regline mV
(T3 =+25°C, ig = 100 mA)
-21 Vde 2 V) = -33 Vdc - 25 180
-24 Vde = V| = -30 Vde - 10 80
(Ty = +26°C, 19 = 500 mA)
~-21 Vde = V) = -33 Vde - 20 360
-24 Vdc 2 V| = -30 Vdc — 50 180
Load.Regulation {T j = +26°C) {Note 1) Reg|oad mV
50mASIg<15A — 110 360
250 mA< lp< 750 mA — 55 180
Output Voltage Vo =174 - -18.9 Vde
-21Vde> V) >-33Vde, 5.0 mASIgS 1.0A PS15W
Input Bias Current (T = +25°C) B - 4.5 8.0 mA
Input Bias Current Change Alig mA
-21 Vdc 2 Vi = -33 Vde — — 1.0
50mAip<15A — — 0.5
Output Noise Voitage (T = +25°C, 10 Hz < f < 100 kHz) eon — 110 - uV
Ripple Rejection {Ig = 20 mA, f = 120 Hz) RR — 59 — d8
Draopout Voltage Vi-Vo — 20 — Vde
lo=10A,Ty= +25°C
Average Temperature Coefficient of Output Voltage AVp/AT — -1.0 — mVi/°C
Ig=5.0mA, 0°C< T +126°C
MC7924C ELECTRICAL CHARACTERISTICS (V)= -33 V. Ig = 500 mA, 0°C < T, < +125°C unless otherwise noted.)
Characteristic Symbo! Min . Typ Max Unit
Qutput Voitage (T ) = +25°C) Vo -23 -24 -25 vde
Line Regulation (Note 1} Regfine mv
{Ty = +25°C, lg = 100 mA}
-27 Vde 2 V| > -38 Vdc — 31 240
-30 Vde = V| = -36 Vdc — 14 120
(T = +25°C, ig = 500 mA)
-27 Vdc = V= -38 Vdc — 118 480
-30 Vdc = V| = -36 Vdc — 70 240
Load Regulation {Tj = +25°C} (Note 1} Regioad mv
50mA<ig<15A — 180 480
250 mA < lp < 750 mA — 85 240
Output Voltage Vo -228 - -26.2 Vde
27 Vde >V} -38Vde. 5.0 mA< o< 1.0A P 5w
Input Bias Current {Tj = +25°C) [IT:] — 4.6 8.0 mA
input Bias Current Change Al mA
-27 Vde 2 V= -38 Vdc — - 1.0
50mA<ig<15A — — 0.5
Output Noise Voltage (Tp = #25°C, 10 Hz< < 100 kHz) eon -— 170 — uV
Ripple Rejection (ig = 20 mA, = 120 Hz) RR — 56 - dB
Dropout Voltage VI-Vo - 2.0 - vde
Ip=10AT) = +25C
Average Temperature Coefficient of Output Voltage AVp/aAT — -1.0 — mv/°C

Note:

1. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately.

Pulse testing with low duty cycle is used.
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TYPICAL CHARACTERISTICS
{TA = +25°C unless otherwise noted.)

FIGURE 1 — WORST CASE POWER DISSIPATION AS A
FUNCTION OF AMBIENT TEMPERATURE

P POWER DISSIPATION (WATTS)
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FIQURE 3 — PEAK OUTPUT CURRENT AS A FUNCTION OF
INPUT-OUTPUT DIFFERENTIAL VOLTAGE
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FIGURE 5 — RIPPLE REJECTION AS A FUNCTION OF

OUTPUT VOLTAGES
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FIGURE 2 — WORST CASE POWER DISSIPATION AS A
FUNCTION OF AMBIENT TEMPERATURE
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FIGURE 4 — RIPPLE REJECTION AS A FUNCTION
OF FREQUENCY
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FIGURE 6 — OUTPUT VOLTAGE AS A FUNCTION
OF JUNCTION TEMPERATURE
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TYPICAL CHARACTERISTICS (continued)

FIGURE 7 — QUIESCENT CURRENT AS A FUNCTION

OF TEMPERATURE
52
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APPLICATIONS
De1ign Considerations

The MC7800 Saries of fixed voltage reguiators are designed
with Therms! Overload Protection that shuts down the circuit
whan subjected to an excessive power overload candition, Internat
Short-Circuit Protection that limits the maximum current the cir-
cuit will pass, and Output Transistor Safe-Area Compensation that
reducses the output short-circuit current as the voltage across the
pass transistor is increased.

in many low current 15, comp ion cap. s are
not required. However, it is recom ded that the regul
input be bypassed with a capacitor if the regulator is connected
to the power supply filter 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 to insure
stable operation under all load conditions. A 0.33 uF or larger
tantalum, mylar, or other capacitor having low internal impedance
at high frequencies shauld be chosen.The bypass capacitor should
be mounted with the shortest possible leads directly across the reg-
ulators input terminals, Normally good construction techniques
should be used to minimize ground loops and lead resistance
drops since the regulator has no external sanse lead. Bypassing the
output is also recommended.

DEFINITIONS
Line Regulation  The change in output voltage for @ change in
the input voltage. The measurement is made under conditions of
low dissipation or by using pulse technigues such that the avarege
chip temperature is not significantly affected.

Load Regulation -- The change in output voitage for s change in
load current at constant chip temperature.

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

Input Bias Current ~ That part of the input current that is not
delivered to the load.

Output Noise Voitage - The rms ac voltage at the output, with
constant load and no input ripple, measured over a specified fre-
quency range.

Long Term Stability - Output voltage stability under sccelersted
life test conditions with the maximum rated voltage listed in the
devices’ electrical characteristics and maximum power dissipation.

INFORMATION

FIGURE 8 — CURRENT REGULATOR
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The MC7905,-5.0 V reguiator can be used as a constant current
source when connected as above. The output current is the sum of
resistor R current and quiescent bias current as follows:

The quiescent current for this regulator is typically 4.3 mA.
The 5.0 volt regulator was chosen to minimize dissipation and to
allow the output voltage to operate to within 6.0 V below the
input voltage.

FIGURE 9 — CURRENT BOOST REGULATOR
{-5.0 V@ 4.0 A, with 5.0 A current limiting}

-10V 0.56 -50V
input =~—¢—"V\V\v— —& Output
0.56 2N3055°
;.v. - or Equiv
058
- MJE2002
Equi
uiv
2 —O+ MC7908 |—O—9
56
::‘;1.0 HF 1.0uFx2
Gnde *6—eGnd

- *Mounted on common heat sink, Motorola MS-10 or squivalent.

When a boost transistor is used, short-circuit currents are equal
to the sum of the ssries pass and regulator limits, which are
messured at 3.2 A and 1.8 A respectively in this case. Serias pass
fimiting is approximately equal to 0.6 V/Rgc. Operation beyond
this point to the pesk current capability of the MC7905C is pos-
sibte if the regulator is mounted on 8 heat sink; otherwise thermal
shutdown will occur when the sdditional toad current is picked up
by the regulator.
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FIGURE 10 — OPERATIONAL AMPLIFIER SUPPLY
(t15 V@ 1.0A)
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The MC7815 and MC7915 positive and negative regulators mey
be connected as shown to obtain s dual power supply for oper-
stional amplifiers. A clamp diode should be used at ths output of
the MC7816 to prevent p ial latch-up probl wh the
output of the positive regulator (MC7815) is drawn below ground
with an output current greater than 200 mA.
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SECTION 19 T-QD-20
PACKAGE OUTLINE DIMENSIONS

K SUFFIX LP, P, Z SUFFIX
 ome | o | wax METAL PACKAGE % WOHES PLASTIC PACKAGE
_' =21 CASE 1-03 ows v | e |k Y CASE 29-04
TENTE RgJA = 45°CW (TYP) i Tsn fomfom)  Roya = 200°C/W (TYP)
(= - (TO-3) 21|05 | oots | oo (TO-226AA/TO-92)
] fl Y 41 | 043 | 9016 | 0019 |
! 5215 NOTES: 15 | 139 | 0.045 | 0055 | NOTES:
. 14.89 BSC 1, DAMETER V AND SURFACE W ARE DA - 254 — -} 0100 1. CONTOUR OF PACKAGE BEYOND ZONE “P" 18
i 782 - | 0312 | — 2. POSITIONAL TOLERANCE FOR HOLE @: 42 | 268 | 0005 | 0105 UNCONTROLLED.
| e IUC O Prent ea i
: = = 3. POSITIONAL TOLERANCE FOR LEADS: 5 L= = 0 hUs a1
| 2 | CELIOI IO O O O v 270m
n | s — o] = {0.5% FROM SEATING PLANE.
39 | 050 [ 0015 | 0070 1 3. CONTROLLING DiM: INCH.
~——— A ‘——‘ 8 A
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<
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G, H SUFFIX TS F KC, T SUFFIX
MAX g
METAL PACKAGE wn 1;'?; ?“7:3 Eg ] PLASTIC PACKAGE
CASE 79-05 o o] CASE 221A-04
RgJa = 185°C/W (TYP) sl mlimlosl  Ryjp = 65°CW (TYP)
(TO-39) 42 | 268 | 0096 | 008 (TO-220AB)
80 | 393 0110 | 0.155
NOTES: 56 | oot | 00 |
|.mmmommmmm 1270 | 1427 | 0500 § 0562 NOTES:
2 CONTROLLING DIMENSION: BNCH. L BEIC] i ‘-WWTMWNMW
3 UmeMUREDmOMmMENS(ONA 254 _%_ g,g L:ig 2 CONTRblUNG DIMENSION: INCH.
m"n"ﬂs"m,- A 000 | 0110 | 3 pywZ DEFINES A ZONE WHERE ALL BODY AND
‘mmwzo?&ﬁuswzowmrgf 53 [0 1101 LeAD RREGULARTIES ARE ALLOKED.
AUTOMATIC HANDUNG. 47 | 0000 | 0050 |
Wlmmummhmugmuﬁwm =Tl - low Ea -y
UNCONTROLLED IN DIMEN: B e F € b
] BEYOND DIMENSION K MIMUM. jj /_ = 1_1 s
\,
R r
A 4
l i 12 ‘ lJJ
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PACKAGE OUTLINE DIMENSIONS (continued)
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INCHES
MIN | MAX
0572 | 0613

0390 | 0415
0.170 | 0180

0025 | 003

T SUFFIX
PLASTIC PACKAGE
CASE 314D-02

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS!
Y14.5M, 1952,
2 CONTROLLING DIMENSION: INCH.

SEATHG
@m
la—

!
-

g/

———

e~ g

DT-1 SUFFIX
PLASTIC PACKAGE
CASE 369-03

1. DIMENSIONING AND TOLERANCING
PER ANSE Y1454, 1982,
2. CONTROLLING DIMENSION: INCH,

J.L

4
1 re—G J 3 la— H
o m——l f— H—p| |j— J
NIETORES G b
WAUWETERS | WNCHES
DT SUFFIX DM [ MIN | MAX | WIN | HAX H, G SUFFIX
PLASTIC PACKAGE 51| 939 ] 033 [ 0310 METAL PACKAGE
NN R AR CASE 603-04
- CASE 369403 S CsEo
088 | 0 1 DPAK - T [ — | o 8JA = 160°C/W
0. ) Y 0406 | 0433 | 0018 | 0013 {TO-100)
114 | 000 [ 0 564 85C 0730 B5C
T e NOTES: ot o] ekos wmaNes 0007) RADIUS OF TRUE
057 | 106 042 ‘ 737 | 114 | 0029 | 0045 N 0.18 mom (0
ode T o5 oo T oo D A LERAKEING 1200 [ Tuso | — ] FOSTONATSEATHG LANE AT kUM
260 | 259 | 0102 § 0414 y . 5 {1270 | 0250 | 0500 TERIAL CONDITION.
0 12 ol 2 CONTROLLING DIMENSION: INCH. L n 2 1s
51 ] 56 | o5 [ 05 = T [~ T o
064 | 088 | 00%5 | o 9 | 355 | 406 | 0300 | 010 -
o5t | — (oo | — 0254 102 T goio | 000 ALl JEDEC Dimensians and Notes Apply.
089 | 177 | o0% | oo
42 - 0179 { ~ f— A —oy
r._ B — c
= {°
e
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PACKAGE OUTLINE DIMENSIONS (continued)

Nl =
[ BIYIE

e i o A A L g

G SUFFIX DP2, D, J, L, N SUFFIX
METAL PACKAGE CERAMIC PACKAGE
ETERS INCHES
CASE 603C-01 ow | e | | MR CASE 620-10
Rgja = 150°C/W (TYP} A ‘3‘?3 ‘;-9‘; g-m gg . Rgya = 100°CW {TYP)
(T0'1 00) - .08 - 0200 NOTES:
584 BSC 0200 BSC 03 | 053] 0015 [ 00 1. LEADS WITHIN 0.13 mm (0.005) RADRUS OF TRUE
712 ] 086A| 0028 | 0.034 140} 178 | 0055 ) 04070 POSITION AT SEATING PLANE AT MAXIMUM
T3 | 14| 0029 [ 0.045 254 BSC 0.100 B5C MATERIAL CONDITION.
0 | — |00 | — 051 [ 114 | 000 1 0048 2. PACKAGE INDEX: NOTCH N LEAD NOTCH IN
6% |20 | 0250 | 0500 | NOTES: 020 | 030 | 0008 } 0012 CERAMIC OR INK DOT.
W] %° B5C 1, LEADS WITHIN 0.18 mm (0.007) RADIUS OF TRUE 316 | 432 ] 025 1 0.170 3. DM "L" TO CENTER OF LEADS WHEN FORMED
9 | = ] 1277 | — ] 0o POSITION TO DIM, “A” & “H" AT SEATING PLANE PARALLEL.
@ | 356 | 408 [ 0140 | 0160 AT MAXIMUM MATERIAL CONDITION. 4 DIM “A” AND "B" DO NOT INCLUDE
R_] 0254 102 | 0010 | 0.040 2. LEAD DIA UNCONTROLLED BEYOND DIM K™ MIN. GLASS RUN-OUT.
- 5. DIM “F* MAY NARROW TO 0.7 mm (0.030)
A — WHERE THE LEAD ENTERS THE CERAMIC BODY.
[ rC
E} P B /
{ H
. 1 ¥
£l K
weat |FF-HFE—
RNE
lte———— A ———— ¢ I+ L—>
1

N, P1 SUFFIX L SUFFIX
PLASTIC PACKAGE . CERAMIC PACKAGE
CASE 626-05 - m.mm muasx IRCHES CASE 632-08
N | MAX
RgJa = 100°C/W (TYP) 1905 | 1994 1 0750 | 0385 RgJA = 100°C/W (TYP)
X 2| 2] 0245 0280 (TO-1186)
NOTES:
' 394 | 608 | 0155 | 0200
1. LEAD POSITIONAL TOLERANCE: ____ 39 | 050 | 0015 | 0020 | NOTES:
[$]connw ®[1{A @@ 140 | 165 | 0055 | 0.065 1. DIMENSIONING AND TOLERANCING PER ANSL
2 DIMENSION L TO CENTER OF LEADS WHEN FORMED 254 8SC 0,100 BSC Yi45M, 1962,
PARALLEL 1] 038 | 0008 | 0015 2. CONTROLLING DIMENSION: INCH.
3 PACKAGE CONTOUR OPTIONAL {ROUND OR SQUARE 318 | a3 | 0426 | 0070 3. DIMENSION € TO CENTER OF LEAD WHEN
CORNERS). .62 BSC 0300 8SC FORMED PARALLEL.
4 DIMENSIONS A AND B ARE DATUMS. T I I I 4. DIM F MAY NARROW TO 0.7 {0.030) WHERE THE
5. [SMENSIONING AND TOLERANCING PER ANS! N | o5t} tot [ 0020 [ 0040 LEAD ENTERS THE CERAMIC BODY.
YI4SM, 1982.
ot T e S e T el B e U e W e ¥
14 s {
}
1
a T T o7 o7 o7 o '\1:-' '_l
€
noTE4 —»{ Fje— f———L———n4 [ ]
T T | i R
7y ¢ L i
._‘. SEATHG L
()T J o R ¥
NAEE N P e R
D’”"\\—-smm L« Mo e’ Dun Jun
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PACKAGE OUTLINE DIMENSIONS (continued)

N, P, N-14, P2 SUFFIX N, P SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
MILLBIETERS | WNCHES CASE 646-06 MILUMETERS | _iNCHES CASE 648-08
| DM | MN | MAX | MIN | MAX o | oM | MiN | MAX | MIN | MAX ] o
1a16_| 1958 | 0715 | 070 Rgsa = 100°C/W (TYP) g0 | vass Tow o]  Rgya = 100°C/W (TYP)
10 | 660 | 0240 | 0260 35 | 686 | 0250 | 0270 |
369 | 463 | 0.145 | 0185 .69 444 ) 0145 | 0.475
.38 | 053 [ 0018 | 0021 | nomes: 39 | 083 1 0015 [ 0021 | wores:
02 | 178 | 0040 | oot 1. LEADS WITHIN 0.13 mm (0.005) RADIUS OF TRUE 102 | 177 | 0040 | 0070 1. DIMENSIONING AND TOLERANCING PER
54 BSC 0.100 BSC POSITION AT SEATING PLANE AT MAXIMUM .54 BSC 0.100 B5C ANS! Y145M, 1962,
2 ) 241 | 0052 T o0 MATERIAL CONDITION, .27 BSC 0.050 BSC 2. CONTROLLING DIMENSION: INCH.
20 [ 03 | o008 | 0015 2. DIMENSION “L" TO CENTER OF LEADS WHEN 021 | 038 [ 0008 | 0015 | 3. DIMENSKON “L” TO CENTER OF LEADS VWHEN
52 | 343 | 0415 | 0.435 FORMED PARALLEL. X g-g 32 ;;g gg: FORMED PARALLEL.
762 BSC 0.500 BSC 3. DIMENSION “B" DOES NOT INCLUDE MOLD ] . ; 4. DIMENSION “B” DOES NOT INCLUDE MOLD
At o T [ oo [ i FLASH, Ml ¢ Tl ¢ | i FLASH,
039 ] 1011001570038 | 4 ROUNDED CORNERS OFTIONAL. s ' ost] 10t [ 002 | 008 ] 5 ROUNDED CORNERS OPTIONAL

ALV
14 8

’ DA ANAA
3 \ 18 9 '
O ] D B =
: : ° J 4
A NOTE4 ——l L—F c r__ L
—=F [ | \ s
r Ja| ) [T] e
iR
H r— -K J—onllee— M
] G |
—e{l-D 165t
ful——fo [#loz5000 @ 12 @]
P SUFFIX J-8, J, JG, U, Z SUFFIX
RS | Ticies PLASTIC PACKAGE CERAMIC PACKAGE
om | [ | CASE 648C-02 CASE 693-02
. X — 0,
810 | 660 | 0240 NOTES: RgJA = 100°C/W (TYP)
89 | 469 1 045 ] 0185 | " [eans wimkin 0.13 mm (0.005) RADIUS OF
38 1 053 | 0015 | 0021 TRUE POSITON AT SEATING PLANE AT
'g%ué'n oo 1 0t 4 MATERIAL CONDITION. NOTES
X . DIMENSION *L° QF LEADS WHEN :
38 | 201 [ 0015 [ 081 2 pomes punuig CHVTER OF LEADS 1.LEADS WITHIN 0.13 mm (0.005) RAD OF TRUE
2o LA | 3 ;ivNsION “B" DOES NOTINCLUDE MOLD POSITION AT EATIG PLARE AT HAXIUM
48 { o8 0. FUASH. ERAL :
18285 0300 85C 4, ROUNDED CORNERS OPTIONAL 2.DIMENSION "L" TO CENTER OF LEADS WHEN
e Jwlelw 5. EXTERNAL LEAD CONNECTION, BETWEEN 4 FORMED PARALLEL.
il o] worfoosTosd] ™ ppy aano 3 as svow,

“ﬁﬁf‘lﬁﬁﬁlj

o 1
PAYEVAY) (YR
AR

/—WTN

Ve R =
_} /%J\ [ =t " ~iae \J )
HL—“"“"‘—-ILDX o D STV ™ ’ ’ we

sEATNG SEATING MANE
nass
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PACKAGE OUTLINE DIMENSIONS (continued)

A, B, N, P SUFFIX J, L SUFFIX
R | PLASTIC PACKAGE | G CERAMIC PACKAGE
oM | T’M_;x"’ 1 W CASE 707-02 CASE 726-04
o ore [om| RoJA = 100°C/W (TYP) RgJA = 100°C/W (TYP)
e PR
i L%tﬁcﬁ e Toms T om NOTES:
@] 152 | 0.060 l‘fsz ssé °-1°7g°° s&‘:n 1, LEADS, TRUE POSITIONED WITHIN 0.25 mm
T Sh o Lo 7 RV
L 182 asts‘ oezoo ascs' N [os1 | iplom ol 2 % TO CENTER OF LEADS WHEN FORMED
1 I
| 3'51 15 | oo | Olw 1FDlM"A":"B"INCLUDEShENISCUS.
- 4 "F" DIMENSION IS FOR FULL LEADS. “HALF*
HOTES: i N LEADS ARE OPTIONAL AT LEAD POSITIONS 1.9,
1 TOLERANCE OF LEADS (D}, SHALL BE iy ””? ' 10, ARD 18,
WITHIN 0.25mm{0.010) AT MAXIMUM MATERIAL
CONDITOH, WRELATON 10 SEATING PLANE
AND EACH OTHE
2 AWRENSION L 10 CENTER OF LEADS WHEN
FORMED PARALLEL. " DN
2 DIMENSION B DOES NOT INCLUDE MOLD FLASH. T
ANOOAOOANA
[ ® _II!' VQVEVUQV?
UUUUUUU:} ‘ GL— m"f'-‘“'
T 7
' L é
R —
¢ 1
Ny K —-/ \—m
~ Fu F—-Ial-—"""'\ﬂ;n Vil 9+
D SUFFIX D SUFFIX
on ::.'m CASE 751-03 PLASTIC PACKAGE
A [aw PLASTIC PACKAGE CASE 751A-02
3 S0-8, SOP-8 $0-14
s RgJA = 190°C/W (SO-8) RgJA = 145°C/W (TYP)
g ;11 RgJA = 160°C/W {SOP-8) Y
: °'°1° s | 50 | 078 | 0oa 1#31&;@5&3 RCAEND § ARE DATUMS ANDTIS A
p i en Lo o] A Lox 1 oo Lo Lo d ﬁm&;‘;mum FOR D DIMENSION
s [+lozs 0o @118 Gla 0l
1. O'iaer:'s?usF ARNDB AREONTUS ANDTISA ey TOLERANCE FOR P BMENSION
\TUM SURI :
[onnn®le @l
% : s’mﬂsﬂ' TOLERANCE FOR D DENSIOK IS n mmer:"snomm AND TOLERANCING PER ANS!
[+ oseno @1l Gfa O Y145M, 1982.
5 FOSTONAL TOLRANCE R ONENSON B SRS AN 300 ot NGLUDE oD
e o @) PROTRUSION.
e—{A]— 4. DIMENSIONING AND TOLERANCING PER ANSI —{A}- " ﬁ’}"é?‘.,‘é” HOLD PROTRUSION 0.15 (000
Yi45M, 1982, AR R
RHE 5. CONTROLLING DIMENSION: MILUMETER.
0 0 6. DIMENSION A AKD B DO KOT INCLUDE MOLD " '
PROTRUSION, =
B Lo 7. MAXIMUM MOLD PROTRUSION 0.15 (0.006) P 1M
® . PER SIDE. ® ?
) L U I
__IGH R —-l RX45° gl c "l[““x“'
s {j%l L | Lt lem A=
B —n—_;l o Ik ma M F Lk D->”4—“H- K S ] F—sl L—EJ
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DW SUFFIX
PLASTIC PACKAGE
10 CASE 751G-01
! S0O-16L

= 7!&5.:& Moigso 0012
K | 010 | 025 | oo 008
] i I
P 1006 | 105 [ 03% | 045 | pores.

075 ] 075 | 000 1. DIMENSIONS A AND B ARE DATUMS AND TIS A

DATUM SURFACE,
2. DIMENSIONING AND TOLERANCING PER ANSI

Y145M, 1982,

3. CONTROLLING DIMENSION: MILLIMETER.

4. DIMENSION A AND 8 DO NOT INCLUDE MOLD
PROTRUSION.

5. MAXIMUM MOLD PROTRUSION 0.15 {0.006)
PER SIDE.

[+]025 0019 @8 @]
L"L

0.5 {0.010)

T8

HOTES:

LED
(4]

CASE 762-01
PLASTIC MEDIUM
POWER PACKAGE

SiP-9

AND C ARE DATUMS.

1. DIMERSIONS
AND T- IS A DATUM PLANE.
2 POSIONAL FOR

02 0010 @] T AD)
FOR
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