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Low Noise 150 mA
Low Drop Out (LDO)
Linear Voltage Regulator

The MC78PCO00 are a series of CMOS linear voltage regulators with high
output voltage accuracy, low supply current, low dropout voltage, and high
Ripple Rejection. Each of these voltage regulators consists of an internal
voltage reference, an error amplifier, resistors, a current limiting circuit and a
chip enable circuit.

The dynamic Response to line and load is fast, which makes these
products ideally suited for use in hand—held communication equipment.

The MC78PCO00 series are housed in the SOT-23 5 lead package, for
maximum board space saving.

MC78PCO00 Features:

® Ultra—Low Supply Current: typical 35 uA in ON mode with no load.
¢ Standby Mode: typical 0.1 pA.

® Low Dropout Voltage: typical 0.2 V @ loyT = 100 mA.

* High Ripple Rejection: typical 70 dB @ f = 1 kHz.

* Low Temperature—Drift Coefficient of Output Voltage:

typical £100 ppm/°C.
® Excellent Line Regulation: typical 0.05%/V.
® High Accuracy Output Voltage: +2.0%.
® Fast Dynamic Response to Line and Load.

* Small Package: SOT-23 5 leads.
¢ Built-in Chip Enable circuit (CE input pin).
® Similar Pinout to the LP2980/1/2 and MIC5205.

MC78PCO00 Applications:

® Power source for cellular phones (GSM, CDMA, TDMA), Cordless
Phones (PHS, DECT) and 2—way radios.

* Power source for domestic appliances such as cameras, VCRs and
camcorders.

* Power source for battery—powered equipment.
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MC78PCO00 Series

MAXIMUM RATINGS

Rating Symbol Value Unit
Input Voltage VIN 9.0 \Y
Input Voltage VCcE -0.3~V|N 0.3 \%
Output Voltage VouT -0.3~V|Ny +0.3 \Y
Power Dissipation PD 250 mw
Operating Temperature Range TA —40 to +85 °C
Operating Junction Temperature T) +125 °C
Maximum Junction Temperature TImax +150 °C
Storage Temperature Range Tstg -55t0 +125 °C
ELECTRICAL CHARACTERISTICS (Tp =25°C)
Characteristic Symbol Min Typ Max Unit
Output Voltage (VN = VouT + 1.0V, loyT = 30 mA) VouT \%
MC78PC28 2.744 2.80 2.856
MC78PC30 2.94 3.00 3.06
MC78PC33 3.234 3.3 3.366
MC78PC50 4.9 5.0 5.1
Nominal Output Current (V|N = VoyuT + 1.0 V) louT 150 - - mA
Load Regulation (V)N = VoyT *+ 1.0V, 1.0 mA < lgyT < 80 mA) AVouyuT/AlouT - 12 40 mv
Supply Current in ON mode (V|N = VouT + 1.0V, loyT = 0 mA) Iss - 35 70 uA
Supply Current in OFF mode, i.e. Vcg = GND Istandby - 0.1 1.0 nA
(VIN=Vout +1.0V, louT =0 mA)
Ripple Rejection (f = 1.0 kHz, Ripple 0.5 Vp—p: VIN =VouT +1.0 V) RR - 70 - dB
Input Voltage VIN 2.7 - 8.0 \
Output Voltage Temperature Coefficient AVoUT/AT - +100 - ppm/°C
(loyT =30 mA, —40°C < Tp < +85°C)
Short Circuit Current Limit (VoyT =0 V) lim - 50 - mA
CE Pull-down Resistance RpD 25 5.0 10 MQ
CE Input Voltage “H” (ON Mode) VIH 15 - VIN \
CE Input Voltage “L” (OFF Mode) VL 0 - 0.25 \%
Output Noise Voltage (f = 10 Hz to 100 kHz) en - 60 - Wrms
ELECTRICAL CHARACTERISTICS by OUTPUT VOLTAGE V ouT (Ta = 25°C)
Characteristic Symbol Min Typ Max Unit
Dropout Voltage (loyT = 100 mA) VDIE \%
20<VoyTr=s24 - 0.30 0.70
25<Voyrt=<27 - 0.24 0.35
2.8<VoyT=<33 - 0.20 0.30
34<Voyr=<6.0 - 0.17 0.26
Line Regulation AVoUT/AVIN %IV
VouT+0.7V<V|NS80V, loyT=30mA,20V<sVoyTs24V) — 0.05 0.20

Moyt +05V<V|NS80V, loyT=30mA,25V<sVoyTt<s27V
28V<sVoyr=<33V
3.4V <sVoyr=<6.0V)
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MC78PCO00 Series

OPERATION
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In the MC78PCO00, the output voltage VouT is detected by R1, R2. The detected output voltage is then compared to the
internal voltage reference by the error amplifier. Both a current limiting circuit for short circuit protection, and a chip enable circuit
are included.

TEST CIRCUITS

Figure 1. Standard Test Circuits Figure 2. Supply Current Test Circuit
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Figure 3. Ripple Rejection, Line Figure 4. Load Transient Response
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MC78PCO00 Series

Figure 5. MC78PC30 Output Voltage versus

Output Current
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Figure 7. MC78PC50 Output Voltage versus
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Figure 9. MC78PC40 (4.0 V) Output Voltage
versus Input Voltage
45
4.0
35
lout =
301 1omA
30mA Tp=25°C
251 50mA |
2.0 3.0 4.0 5.0 6.0 7.0 8.0

ViN, INPUT VOLTAGE (VOLTS)

VouT, OUTPUT VOLTAGE (VOLTS) VouT, OUTPUT VOLTAGE (VOLTS)

VouyT: OUTPUT VOLTAGE (VOLTS)

Figure 6. MC78PC40 (4.0 V) Output Voltage
versus Output Current
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Figure 8. MC78PC30 Output Voltage versus
Input Voltage
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Figure 10. MC78PC50 Output Voltage versus
Input Voltage
5.5
5.0
45
4.0
loyT=1.0 mA/
35 /
3.0
/'50 mA Tp=25°C
2.0 3.0 4.0 5.0 6.0 7.0 8.0

VN, INPUT VOLTAGE (VOLTS)

MOTOROLA ANALOG IC DEVICE DATA



MC78PCO00 Series

Figure 11. MC78PC30 Dropout Voltage versus
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Figure 13. MC78PC50 Dropout Voltage versus
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Figure 15. MC78PC40 (4.0 V) Output
Voltage versus Temperature
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Figure 12. MC78PC40 (4.0 V) Dropout Voltage
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Figure 14. MC78PC30 Output
Voltage versus Temperature
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Figure 16. MC78PC50 Output
Voltage versus Temperature
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MC78PCO00 Series

Figure 17. MC78PC30 Supply Current
versus Input Voltage

Figure 18. MC78PC40 (4.0 V) Supply Current
versus Input Voltage
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Figure 19. MC78PC50 Supply Current Figure 20. MC78PC30 Supply Current
versus Input Voltage versus Temperature
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Figure 21. MC78PC40 (4.0 V) Supply Figure 22. MC78PC50 Supply Current
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MC78PCO00 Series

Figure 23. Dropout Voltage versus

Figure 24. MC78PC30 Ripple Rejection

Output Voltage versus Frequency
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Figure 25. MC78PC30 Ripple Rejection Figure 26. MC78PC40 (4.0 V) Ripple
versus Frequency Rejection versus Frequency
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Figure 27. MC78PC40 (4.0 V) Ripple Figure 28. MC78PC50 Ripple Rejection
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MC78PCO00 Series

Figure 29. MC78PC50 Ripple Rejection
versus Frequency

Figure 30. MC78PC30 Ripple Rejection
versus Input Voltage (DC Bias)
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Figure 33. MC78PC30 Line Transient Response Figure 34. MC78PC30 Line Transient Response
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MC78PCO00 Series

Figure 35. MC78PC30 Line Transient Response Figure 36. MC78PC30 Load Transient Response
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Figure 37. MC78PC30 Load Transient Response Figure 38. MC78PC30 Load Transient Response
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MC78PCO00 Series
APPLICATION HINTS

When using these circuits, please be sure to observe the

following points:

Phase compensation is made for securing stable operation
even if the load current varies. For this reason, be sure to
use a capacitor Coyt with good frequency characteristics
and ESR (Equivalent Series Resistance) as described in
the graphs on page 11.

On page 11, the relations between IoyT (Output Current)

and ESR of Output Capacitor are shown. The conditions
where the white noise level is under 40 uV (Avg.) are
marked by the shaded area in the graph. (note: When
additional ceramic capacitors are connected to the Output
Pin with Output capacitor for phase compensation, there is
a possibility that the operation will be unstable. Because of
this, test these circuits with as same external components
as ones to be used on the PCB).

Figure 39. Measuring Circuit for White Noise: MC78PC30

o —O—e *
VIN Vout
@ SPECTRUM
40V — CERAMIC CERAMIC ANALYSER
CAPACITOR 2 L GND CAPACITOR
1O yF l
w3
lout
71

MEASURING CONDITIONS: (1) FREQUENCY RANGE: 10 Hz TO 1.0 MHz
(2) TEMPERATURE: 25°C

Please be sure the Vjp and GND lines are sufficiently wide.
When the impedance of these lines is high, there is a
chance to pick up noise or to malfunction.

Connect the capacitor with a capacitance of 1.0 uF or more
between Vjn and GND as close as possible to Vj, or GND.

« Set external components, especially the Output Capacitor,
as close as possible to the circuit, and make the wiring as
short as possible.

Figure 40. Typical Application

out
Vout
+

CE
IN >—¢ MC78PCxx
VIN
+
CAP. GND
77

CAP.

10

MOTOROLA ANALOG IC DEVICE DATA



ESR(Q)

MC78PCO00 Series

Figure 41. Ceramic Capacitor 4.7 pF
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Figure 42. Ceramic Capacitor 6.8 pF
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Figure 43. Ceramic Capacitor 10 pF
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MC78PCO00 Series

OUTLINE DIMENSIONS

N SUFFIX
PLASTIC PACKAGE
CASE 1212-01
(SOT-23-5)
ISSUE O

NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.

] 2. INTERPRET DIMENSIONS AND TOLERANCES
A D—>| PER ASME Y14.5M, 1994,
Al — 005 O] [sta—ns 3. DATO C 1A SEATING PLANE
H H MILLIMETERS
5 @ DIM| MIN | MAX
E * 12 3 I L 1 0.00 0.10
_ A2 | 1.00 | 130
i i L El B | 030 050
| c _,I C | 010 02
L1 B sx D | 280 | 300
E | 250 [ 310
|€B|0.10®|C|B@|A©| EL| 150 | 180
e e 095BSC
el el 1.90 BSC
L] 020 ] —
1] 045 | 075

CASE 1212-01
ISSUE O

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
ordeath may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shallindemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
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