A\ 225

A Peak Boost/Buck/Inverting
Switching Regulators

" MC33063A(AT)

Product Data Sheet

AOTE DCC
RELEASE




I\ AOTE MC33063

SEMICONDUCTOR

¢ Summary :

The MC33063 devices are easy-to-use ICs containing all the primary circuitry needed for building
simple DC-DC converters.These devices primarily consist of an internal temperature-compensated
reference, a comparator, an oscillator,a PWM controller with active current limiting, a driver, and a
high-current output switch.Thus,the devices require minimal external components to build converters in
the boost,buck,and inverting topologies.

The MC33063 device is characterized for operation from 0°C to 70°C.

+ Product features

= Wide Input Voltage Range: 3V to 40V
High Output Switch Current:Up to 1.5A
Adjustable Output Voltage

Oscillator Frequency Up to 100kHz
Precision Internal Reference: 2%

Short-Circuit Current Limiting

Low Standby Current

¢ Applications

= Blood Gas Analyzers: Portable
Cable Solutions

HMIs (Human Machine Interfaces)

= Telecommunications
Portable Devices

* Consumer & Computing
Test & Measurement

+ Device Information (1)

PART NUMBER PACKAGE (PIN) BODY SIZE

MC33063 SOIC(8) 490 mm x 3.91 mm

(1) For all available packages, see the orderable addendum at the end of the data sheet.
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+ Simplified Schematic
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+ Pin Configuration and Functions

D (SOIC) PACKAGE

(TOP VIEW)
Switch Collector J] 1 8 [|Driver Collector
Switch Emitter[] 2 7 Pk
Timing Capacitorl 3 6 |Vcc
GNDY 4 5 ]Comparator Inverting Input

MC33063

T The exposed thermal pad is electrically bonded internally to pin 4 (GND) .
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+ Pin Functions

PIN
TYPE DESCRIPTION
NAME NO.
Switch Collector 1 1/0 High-current internal switch collector input
Switch Emitter 2 1/0 High-current internal switch emitter output
Timing Capacitor 3 ) Attach a timing capacitor to change the switching
frequency
GND 4 - Ground
Comparator 5 Attach to a resistor divider network to create a feedback
Inverting Input I loop
Ve 6 I Logic supply voltage.Tie to V,,
[ 7 I Current-limit sense input
Driver Collector 8 1/0 Darlington pair driving transistor collector input

+ Specifications
Absolute Maximum Ratings Over operating free-air temperature range (unless otherwise noted)

- = MIN MAX UNIT
Ve Supply voltage - 40 \Y;
Vi Comparator inverting input voltage range 03 40 Vi

Ve | SWitch collector voltage - 40 Vv

Ve | Witch emitter voltage Vo =40V - 40 v

Ve | SWitch collector to switch emitter voltage _ 40 Vv

Ve rven Driver collector voltage - 40 \Yj

leariven Driver collector current - 100 mA
lw Switch current - 15 A
T, Operating virtual junction temperature _ 150 °C
Teg Storage temperature range 65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the
device.These are stress ratings only,and functional operation of the device at these or any other
conditions beyond those indicated under

(2) Recommended Operating Conditions is not implied.Exposure to absolute-maximum-rated conditions
for extended periods may affect device reliability.

AOTE All Rights Reserved. Release Date :April 7, 2026 www.aotesemi.com




I\ AOTE MC33063
SEMICONDUCTOR
+ ESD Ratings
VALUE | UNIT
Electrostatic Human body model (HBM), per ANSI/ESDA/JEDECJS-001,all pinsa) | 2500 v
Vo discharge
Charged device model(CDM),per JEDEC specification 1500

JESD22-C101,all pinse

(1)JEDEC document EP155 states that 500-V HBM allows safe manufacturing with a standard ESD
control process.
(2)JEDEC document JEP157 states that 250-VCDM allows safe manufacturing with a standard ESD

control process.

+ Recommended Operating Conditions

- - MIN MAX UNIT
Ve Supply voltage 3 40 v
Ta Operating free-air temperature MC33063 -40 125 °C
¢ Thermal Information
MC33063
- - P | DR P UNIT
8PINS

R ea Junction-to-ambient thermal resistance 97 41 85 °C/W

(1)For more information about traditional and new thermal metrics,see the IC Package Thermal Metrics
application report(SPRA953).

¢ Electrical Characteristics—Oscillator

Vee=5V, Ta=full operating range(unless otherwise noted)(see block diagram)

- PARAMETER TEST CONDITIONS T MIN TYP MAX UNIT

A
. Ves=0V, o

fosc Oscillator frequency C 1 25°C 24 33 42 kHz

7= InF

leng Charge current V=5V to 40V 25°C 24 35 42 MA

ldischg Discharge current V=5V to 40V 25°C 140 220 260 MA
Discharge-to-charge o

lasrs/hrg | o e O Vonr=Vec 25°C 5.2 65 75 )

Current-limit sense o

\ voltage lischg=leng 25°C 250 300 350 mV
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¢ Electrical Characteristics—Output Switch

Vee=5V, Ta=full operating range(unless otherwise noted)(see block diagram)a

PARAMETER TEST CONDITIONS Ta MIN | TYP | MAX [UNIT

Veegsay

Saturation voltage— Darlington kw=1Apins 1 and 8 connected Full range - 1 13 \Y
connection

Ve lsw=1A ~,Reine=82Qto V

Saturation voltage — W= PN e Full range - 0.45 0.7 \%
. . Forced 320

non-Darlington connection

hee DC current gain Isw=1A V=5V 25°C 50 75 - -

| Collector off-state Vee=40V Fulrange | - | 001 | 100 | pA

Coff current

(1)Low duty cycle pulse testing is used to maintain junction temperature as close to ambient temperature as
possible.

(2)In the non-Darlington configuration,if the output switch is driven into hard saturation at low switch currents (
<300 mA) and high driver currents (=30 mA), it may take up to 2 s for the switch to come out of saturation. This
condition effectively shortens the off time at frequencies >30 kHz, becoming magnified as temperature increases.
The following output drive condition is recommended in the non-Darlington configuration: Forced B of output
switch=lcsw/(Ic, ariver —=7mMA) >10,where ~7mA is required by the 100-Q resistor in the emitter of the driver to forward
bias the Ve of the switch.

¢ Electrical Characteristics—Comparator

Vee=5V, Ta=full operating range (unless otherwise noted) (see block diagram)

- PARAMETER TEST Ta MIN | TYP | MAX | UNIT
25°C 1.225 1.25 1.275
V \
th Threshold voltage )
Fullrange | 1.21 - 1.29
AV Threshold-voltage line
th ) V=5V to 40V Full range - 14 5 mv
regulation
be Input bias current V=0V Full range - -20 -400 nA

+ Electrical Characteristics—Total Device

Vee=5V, Ta=full operating range (unless otherwise noted) (see block diagram)

PARAMETER TEST Ta MIN | MAX UNIT

Vec=5V to 40V, Cr=1nr, Veinv=Vc,
lcc Supply current VPIN5>Vth,

Full )
Veine=GND, All other pins open ult range 4 mA
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+ Typical Characteristics
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Figure 3. Output Switch Saturation Voltage vs Figure 4. Standby Supply Current vs Supply Voltage
Collector Current (Common-Emitter Configuration)

¢ Detailed Description
Overview

The MC33063 devices are easy-to-use ICs containing all the primary circuitry needed for building
simple DC-DC converters.These devices primarily consist of an internal temperature-compensated
reference,a comparator,an oscillator,a PWM controller with active current limiting,a driver,and a
high-current output switch. Thus,the devices require minimal external components to build converters in
the boost,buck,and inverting topologies.

The MC33063 device is characterized for operation from 0°C to 70°C.
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¢ Functional Block Diagram
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¢ Feature Description

= Wide Input Voltage Range: 3V to 40V

= High Output Switch Current: Up to 1.5A
Adjustable Output Voltage

Oscillator Frequency: Up to 100kHz

* Precision Internal Reference: 2%

Short-Circuit Current Limiting

Low Standby Current

¢ Device Functional Modes Standard operation block diagram

Based on the application, the device can be configured in multiple different topologies. See the
Application and Implementation section for how to configure the device in several different operating
modes.
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¢ Application and Implementation
Attention:

Information in the following application sections is not part of the AOS component specification,
and AOS does not warrant its accuracy or completeness. AOS’ s customers are responsible for
determining the suitability of components for their purposes.Customers should validate and test their
design implementation to confirm system functionality.

+ Application Information External Switch Configurations for Higher Peak Current

| 3L i
D—’VWB i_ _________ _E1 "lio\lou-r ID—’V\/\fs | _E1 * D—H‘T(VOUT
il
= ' + REaw | =
7| E : |
{ | 2 2
' I [
< | g 8 R
Vin 8 —=_O Vin 0—-—6 —=_0
| | <L
|
L I* ° | >

*R — 0 for constant V;,

a) EXTERNAL npn SWITCH b) EXTERNAL npn SATURATED SWITCH (see Note A)

A. If the output switch is driven into hard saturation (non-Darlington configuration) at low switch currents (=300 mA) and
high driver currents (230 mA), it may take up to 2 ps to come out of saturation. This condition will shorten the off time
at frequencies 230 kHz and is magnified at high temperatures. This condition does not occur with a Darlington
configuration because the output switch cannot saturate. If a non-Darlington configuration is used, the output drive
configuration in Figure 7b is recommended.

Figure 5. Boost Regulator Connections for Ic Peak Greater Than 1.5 A
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+ Application Information(continued)
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Figure 6. Buck Regulator Connections for I Peak Greater Than 1.5 A
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Figure 7. Inverting Regulator Connections for I Peak Greater Than 1.5 A

+ Typical Application Voltage-Inverting Converter Application

i
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8.2kQ 1000 uF [+ T

Option a] Filter

Figure 8. Voltage-Inverting Converter
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+ Typical Application(continued)

Design Requirements

The user must determine the following desired parameters:

V.x=Saturation voltage of the output switch

Ve=Forward voltage drop of the chosen output rectifier

The following power-supply parameters are set by the user:

Vin=Nominal input voltage

Vow=Desired output voltage

lo=Desired output current

fuin=Minimum desired output switching frequency at the selected values of Vin and lout

Viese=Desired peak-to-peak output ripple voltage.The ripple voltage directly affects the line and load
regulation and,thus,must be considered.Inpractice,the actual capacitor value should be larger than the
calculate dvalue,to account for the capacitor's equivalent series resistance and board layout.

¢ Detailed Design Procedure

CALCULATION VOLTAGE INVERTING
Vout + VF-Vin(min)
t°“/t°ﬂ Vin(min) - Vsat
1
(t)n+t0f‘f) f
ton + t|:|ff
on 1
toff toﬂ'
ton (ton + tof-f)- toff
G 4x10°t,,
2, [t% 1)
ka(switch) o (max) to1’f
0.3
Ry S
pk(swn:ch)
(Vin(min) = Vsat )
—_ \ton(max)
L(min) Ipk (switch)
9 Ioul ton
Go Vri pple(PP)
1 .25(1 + %J
Vou See Figure 10
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+ Application Performance

380 v
s ~— |cc|:-|(c:;-= IpiscHe |
=S 340 =W
55 320 ——
§§ 300 \
gg 280
£§ 260
S8 240
220
200

=30 =25 0 25 50 75 100 125
Ta, Ambient Temperature (°C)
Figure 9. Current-Limit Sense Voltage vs Temperature

TEST CONDITIONS RESULTS
Line regulation V,=4.5V to 6V,l,=100mA 3mV+0.12%
Load regulation V,,=5V,10=10mA to 100mA 0.022V+0.09%
Output ripple V=5V, 1,=100mA 500mVpp
Short-circuit current V=5V, R =0.1Q 910mA
Efficiency V=5V,lb=100mA 62.2%
Output ripple with optional filter V=5V,1,=100mA 70mV,,
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Step-Up Converter Application

170 uH
YT
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o
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% 0 I £
! | |1
Rsc | Tk | 3 )
0220 cr
Vin 6 | | V‘L
C
12 VCC
| 1.25.V L pFI
+ ReferenceR | -
I1 00 uF | Comparator egulator |
N 5| \—jﬁ
i
_Rz———————— = 1.0 yH
Vour A = R2
AN v =1.25(1+
« po e O 28 vi175 maA e s
R1 T
e i 330 uF I 100 uF

Optiona_l Filter

Figure 10. Step-Up Converter

Design Requirements

The user must determine the following desired parameters:

Vsat = Saturation voltage of the output switch

VF = Forward voltage drop of the chosen output rectifier

The following power-supply parameters are set by the user:

Vin = Nominal input voltage

Vout = Desired output voltage

lout = Desired output current

fmin = Minimum desired output switching frequency at the selected values of Vin and lout. Vripple =
Desired peak-to-peak output ripple voltage. The ripple voltage directly affects the line and load
regulation and, thus,must be considered. In practice, the actual capacitor value should be larger than
the calculated value to account for the capacitor's equivalent series resistance and board layout.
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¢ Detailed Design Procedure
CALCULATION STEPUP
Vout + VF-Vin(min)
o/t vV v
i Vin(min) - Vsat
(t0n+toff) l
f
ton + toff
o fon , 4
tof'f
ton (ton + tof'f)' toff
G 4 x107t,,
ton ,
ka(switch) 2Iou|(max)[ i 1J
0.3
Rsc ka(switch)
( in(min) ~ sat)
L miny [ pk(swm::h) ] on(max)
Tt
9 outon
co Vn‘nple(pp)
R2
Vs 1 25{1+ IFJ
See Figure 10
+ Application Performance
TEST CONDITIONS RESULTS
Line regulation V=8V to 16V,lb=175mA 30mV+0.05%
Load regulation V=12V,1,=75mA to 175mA 10mV+0.017%
Output ripple V=12V, lb=175mA 400mVpp
Efficiency V=12V, le=175mA 87.7%
Output ripple with optional filter | V,=12V,lo=175mA 40mV,,

AOTE All Rights Reserved. Release Date :April 7, 2026
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¢ Step-Down Converter Application

SRQ Q2

| ||
| |1N5819 %
Rsc | lpk |
|
I

0.33Q -
Oscillator 4 3
2 ves o1 %HL
125V 220 uH
ReferenceR | 47 pFI
100 uF Comparator egulator | B
P R Y —— 1.0 uH
= =
Vour R2
Iy o
[ © 5v/500 mA Vour = 125 (1+ g}
o 3.8kQ + +
Co L 100 uF
- 470 F i /I

Optional Filter

Figure 11. Step-Down Converter

Design Requirements

The user must determine the following desired parameters:

Vsat = Saturation voltage of the output switch

Ve=Forward voltage drop of the chosen output rectifier

The following power-supply parameters are set by the user:

Vin=Nominal input voltage

Vow=Desired output voltage

low=Desired output current

fuin=Minimum desired output switching frequency at the selected values of Vin and lout. Vripple =
Desired peak-to-peak output ripple voltage. The ripple voltage directly affects the line and load
regulation and, thus, must be considered. In practice, the actual capacitor value should be larger than
the calculated value to account for the capacitor's equivalent series resistance and board layout.
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¢ Detailed Design Procedure
CALCULATION STEPUP
Vout + VF
tor\/toff in(min) T Viat T Vout
1
(b tor) f
ton + toﬂ
tof‘f tﬂ.’- 1
toff
ton (ton + toff)‘ toft
)
Cr 4x10 "ty
I pk(switch) 2 Iout(max)
0.3
Rsc I pk (switch)
(Vin(m'rl) = Vsat = Vout )
L(min) | ton(ma)(}
pk(switch)
ka(switch) (t°”+ tOff)
Co 8V .
ripple (pp)
1.25(1 + F\Q
VOU(
k R1 )See Figure 11
+ Application Performance
TEST CONDITIONS RESULTS

Linere gulation

V=15V to 25V,l=500mA

12mV+0.12%

Loadre gulation V,,=25V,1,=50mA to 500 mA 3mV+0.03%
Output ripple V,,=25V,lo=500mA 120mV,,
Short-circuit current V,=25V,Ri=0.1 Q 1.1%
Efficiency V,,=25V,lo=500mA 83.7%
Output ripple with optional filter V,,=25V,le=500mA 40mV,,
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+ Power Supply Recommendations
This device accepts 3V to 40V on the input.It is recommended to have a 1000-pF decoupling capacitor on
the input.

Layout

Layout Guidelines

Keep feedback loop layout trace lengths to a minimum to avoid unnecessary IR drop.In addition,the loop
for the decoupling capacitor at the input should be as small as possible.The trace from VIN to pin1 of the
device should be thicker to handle the higher current.

Layout Example

1 1
1 8
X . 0.33 0
2 7] 2w
- MC33063A 5 N
CT _:- I I J_
L 4 5 100 uF
— — | |
VOUT AN\~ =
B J: R2 1

Figure 12. Layout Example for a Step-Down Converter
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+ Electrostatic Discharge Caution

These devices have limited built in ESD protection.The leads should be shorted together

or the device placed in conductive foam during storage or handling to prevent electrostatic damage to
the MOS gates.

Orderable . Ro . MSL
Status | Material | Packag Package Lead finish/Ball . Part
part ) . HS ) rating/Pea | Optemp (°C) .
type e|Pins qty|Carrier material marking
number k reflow
Level-1
Mc33063 | NR Prt‘i’:nuc SOIC | 75[TUBE | Yes 260C- 0070 | M330
AD ND (D)8 NIPDAU UNLIM 63A
Level-1
MC33063 | NR | Produc| soiC | 75uge | ves 260C- M330
AD.A ND tion (D)| 8 NIPDAU ONLIM 0to 70 £3A
Level-1
MC33063 | NR | Produc | soic | s5yge | ves 260C- M330
ADE4 ND tion (D) 8 NIPDAU ONLIM 0 to 70 £3A
Level-1
MC33063 | NR | Produc | soic | s5ruge | ves 260C- M330
ADG4 ND tion (D) 8 NIPDAU UNLIM 0 to 70 £3A
2500 | Level-1
MC33063 | Acti | Produc | soic | apgE | ves 260C- M330
ADR ve | fon | I8 | 1aRr NIPDAU UNLM | 2170 | g3
2500 | Level-1
MC33063 | Acti | Produc | soic | apgE | ves 260C- M330
ADRA ve tion (D)| 8 T&R NIPDAU UNLIM 0to 70 63
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¢+ TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

|<—K0 <P

LRl R g 0

W
© ’63 53 ﬁ
Reg

Diameter

—

Cavity »A0 |«

A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
K0 | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

EReel Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

|
|
Q1 : Q2
1-—9--1
Q3 I Q4 User Direction of Feed
.S
T
~
Pocket Quadrants
All dimensions are nominal
Reel | Reel .
Packa | Packa Di R Pin1
iame i
Devi ge | geDra | Pins SPQ | ¢ . A0 | BO | KO | P1 W | Quadra
evice Type | wing er (mm) [(mm) |(mm) |{(mm)|(mm) nt

(mm) | (mm)

MC33063ADR| SOIC D 8 |2500| 3300 | 124 | 64 |52 |21 |80 |120] Q1
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¢ Attention

= AOTE implements dynamic technical updates. Specifications are subject to change. Refer to the official
website for the latest version.

= Users must strictly adhere to specified conditions. Failures caused by misuse (overload, high
temperature, incompatible circuits) are excluded from warranty.

= Contact technical support for customized validation in critical applications (medical devices, industrial
control).

= This document is valid until December 31, 2026. Updates will be notified on the official website.

= For further clarification on technical specifications or application solutions, please contact us through
official channels:
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