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Descriptions

XBLW MC33063

1.5A Step-Up/Down/Inverting Switching Regulator

The XBLW MC33063 is a monolithic control circuit containing the primary functions required for DC-to-DC
converters. This device consists of an internal temperature compensated reference (1.25V) ,comparator,
controlled duty cycle oscillator with an active current limit circuit, driver and high current output switch. The IC is
specifically designed to be used in Step-Down and Step-Up and Voltage-Inverting applications with a minimum

number of external components.

The XBLW MC33063 is available in DIP8 and SOP8 package.

DIP-8 SOP-8
Feature . .
Functional Block Diagram
»  Current Limiting
» Low Standby Current
> Precision 2% Reference Drive 8 r i J Switch
> Output Voltage Adjustable Collector i J |
»  OQutput Switch Current to 1.5A | |
» Frequency Operation to 100kHz | 01I
»  Operation from 3.0V to 40V Input b 7 ! |
Sense i
I s I
Applications || Lol |
6 3.
: | 5Ti
» ADSL Modems Ve U_I Comparator | CI;TJIggitor
» Battery Chargers 1 1.25V |
> NICs / Switches / Hubs | Reference | |
> Negative Voltage Power Supplies c or 5 | T 4
omparator |
Inverting 0 GND
Input —_———————
Ordering Information
Product Model Package Type Marking Packing Packing Qty
XBLW MC33063AN DIP-8 MC33063AN Tube 2000pcs/Box
XBLW MC33063ADTR SOP-8 MC33063A Tape 2500pcs/Reel
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Pin Configuration

XBLW MC33063

1.5A Step-Up/Down/Inverting Switching Regulator

S
Switch Driver
1 ( )) 8
Collector Collector
Switch
) 2 7 Sense
Emaitter ka
Tlln_lng 3 6 Vee
Capacitor
Comparator
GND | 4 5 Inverting
Input
(Top View)
Pin Description
Pin Number | Pin Name |Function Description| Pin Number | Pin Name Function Description
1 SC Switch collector 5 Cu Comparator inverting input
2 SE Switch emitter 6 Vee Input voltage
3 CT Timing capacitor 7 Ipk Ipk sense
4 GND Ground 8 DC Drive collector
Absolute Maximum Ratings (Ta=25°C)
Parameter Name Symbol Value Unit
Power Supply Voltage Vce 40 \Y
Comparator Input Voltage Range ViR -0.3~40 \
Switch Collector Voltage Vc(switch) 40 vV
Switch Emitter Voltage (VPin1=40V) Ve(switch) 40 \%
Switch Collector to Emitter Voltage Vce(switch) 40 V
Driver Collector Voltage Vc(drive) 40 \Y
Driver Collector Current Ic(drive) 100 mA
Switch Current Isw 1.5 A
o DIP8 1.25 W
Power Dissipation Po
SOP8 625 mw
Operating Ambient Temperature Range Ta -20~85 'C
Storage Temperature Range Tstg -65~150 C
XBLW Version2.0 311 www.xinboleic.com
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XINBOLE 1.5A Step-Up/Down/Inverting Switching Regulator

Electrical Characteristics
(Unless otherwise noted ,Vcc=5.0V,Ta=25°C)

Parameter Name \ Symbol Min | Typ \ Max | Unit
OSCILLATOR
Frequency (Vpin5=0V,CT=1.0nF, Ta=25°C) fosc 24 33 42 kHz
Charge Current (Vcc=5.0~40V, Ta=25°C) Ichg 24 35 42 HA
Discharge Current (Vcc=5.0~40V, Ta=25°C) Idischg 140 220 260 MA
Discharge to Charge Current Ratio
- Idischg/Ichg 52 6.5 7.5
(Pin7 to Vcc, Ta=25°C)
Current limit Sense Voltage
- Vipk(sense) 250 300 350 mA
(Ichg=Idischg, Ta=25°C)
OUTPUT SWITCH
Saturation Voltage, Darlington Connection
Vce(sat) 1.0 1.3 Y
(ISW=1.0A, Pins 1,8 Connected)
Saturation Voltage, Darlington Connection
Vce(sat) 0.45 0.7 Y
(ISW=1.0A, Rpin 8=820Q to Vcc, Forced B = 20)
DC Current Gain (ISW=1.0A,VCE=5.0V, Ta=25°C) hFE 50 75
Collector Off-State Current (VCE=40V) Ic(off) 0.01 100 HA
COMPARATOR
Threshold Voltage (Ta=25°C) w 1.225 1.25 1.275 v
Threshold Voltage (Ta=0~70°C) 1.21 1.29
Threshold Voltage Line Regulation .
Regline 14 50 mV
(Vec=3.0~40V)
Input Bias Current(Vin=0V) lis -20 -400 nA
TOTAL DEVICE
Supply Current (Vce=5.0~40V, CT=1.0nF,
lcc 4.0 mA
Pin7=Vcc, Vpin5>Vth, pin2=Gnd, Remaining Pins Open)
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Characteristics Curves

XBLW MC33063

1.5A Step-Up/Down/Inverting Switching Regulator
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£ 340 = 24
7] =~
e 320 W,
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¥ 200 0
= -5 -25 0 25 50 75 100 125 5.0 10 15 20 25 30 35 40
Ta, AMBIENT TEMPERATURE (°C) Ve, SUPPLY VOLTAGE (V)
Current Limit Sense Voltage Standby Supply Current versus
versus Temperature Supply Voltage
1.8 18 : , ' : , 180
= — Voo =5.0V,Pin7 =Vcc —
o 17 //" < [ Pin5=GND, Ty = 25°C 160 %
[G] =
= 16 " 14 140 >
a L—] 8
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= 12 Pins1,7,8=Vee — L 6 P —__le0 =
Bl Pins 3.5 = GND o A\ = OFF TIME (us) o
o - 959 ] ™. ] | | | =
w1 Ta=25°C 4 /,‘ — | i i 40 =
=
10 (See Note 7) 2|~ — < FREQUENCY (kHz) __|20 Z
0 02 04 06 08 10 12 14 18 o yd | | | l 0
Ie, EMITTER CURRENT (A
& (A 00 05 10 15 20 25 30 35 40 45 5.0
Emitter Follower Configuration Qutput Ct, TIMING CAPACITOR CAPACITANCE (nF)
Saturation Voltage versus Emitter Current Oscillator Frequency
1.1 - g
0 M Vee= 5V, Ct=10nF. Ta=25°C
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(52 0.8 —_— ] w
5 0 g
o 07 =]
=> . = al
= =
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Collector Current
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XINBOLE 1.5A Step-Up/Down/Inverting Switching Regulator

Typical Application
1. Step-Up Converter
170 uH
2888
L
r—————————_—_—— A
| |1
180 | |
2 T |
{ R Q1 I
7] I,
I || I| 1 W iNssig
N =
R C
I I 0sc :
3
V; 6
12V 0—'+—i Voo | o]
T 100 | 125V | T
= Comp. Ref y
| Reg | 13£0
5| | | 4
L J = 1.0uH
R2 Vout —
| VY 0 28 V/175 mA -—”’ml—o Vout
47k + +
R1 <22k 330T Co I 100
i i Optinn;l Filter
Test Conditions Results
Line Regulation Vin=8.0V~16V, lo=175mA 30mV=+0.05%
Load Regulation Vin=12V,lo=75mA~175mA 10mV=%0.017%
Output Ripple Vin=12V, lo=175mA 400mVpp
Efficiency Vin=12V, lo=175mA 87.7%
Output Ripple With Optional Filter Vin=12V, lo=175mA 40mVpp
2. Step-Down Converter
o
|
|
|
7l
|
| |
Rgc | |
033 | [
v, 6 |
et e e LE B
1007~ | 1.25V | T
= | Comp. Ref | 70
| 9 L B
5 |
| L
L 4 = 1.0uH
R2 Vour —
o 5.0V/500 mA -—"WY‘TO Vout
m% 2k 36k 0 C "100
. o I
- - Option; Fitter
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XBLW MC33063

1.5A Step-Up/Down/Inverting Switching Regulator

Test

Conditions

Results

Line Regulation

Vin=15V~25V, lo=500mA

12mV=+0.12%

Load Regulation

Vin=25V,lo=50mA~500mA

3.0mV=+0.03%

Output Ripple Vin=25V, lo=500mA 120mVpp
Short Circuit Current Vin=25V,RL=0.1Q 1.1A
Efficiency Vin=25V, lo=500mA 83.7%
Output Ripple With Optional Filter Vin=25V, lo=500mA 40mVpp
3. Voltage Inverting Converter
____________ -
| 1
|
O T |
R Qo
2
| |
Iok o I L H 88 uH
osc T | <
Voo { 3
125V 1L >
o Ref { ﬁ;f;“” A 1N5819
P Reg |
|_=47
J
———————————— d 1.0 uH
953

out
o -12 V/100 mA <—m""1—o Vout
1000 uf == Cq 100

Rzéa.z k I* *I
) Optional Filter
Test Conditions Results

Line Regulation

Vin=4.5V~6.0V, lo=100mA

3.0mV=+0.012%

Load Regulation

Vin=5.0V,lo=10mA~100mA

0.022v=+0.09%

Output Ripple Vin=5.0V, lo=100mA 500mVpp
Short Circuit Current Vin=5.0V,RL=0.1Q 910mA
Efficiency Vin=5.0V, lo=100mA 62.2%

Output Ripple With Optional Filter Vin=5.0V, lo=100mA 70mVpp
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Application Information

XBLW MC33063

1.5A Step-Up/Down/Inverting Switching Regulator

Calculation Step-Up Step-Down Voltage-Inverting
ton/toft Vout ¥ VE ~ Vin(min) Vout * VE Voul + VE
Vin(min) - Vsa.t Vin(min) ~ Vsat ~ Vout Vin - Vsat
(ton + tof) 1 1 1
f f f
tott ton + tog ton + tog ton + tog
fon 4 4 fon fon
t01"f tof'f t01"f
ton (ton + tot) — tof (ton + toff) — tof (ton + toff) — toff
Cr 4.0x10 51, 4.0x 1075 1y, 4.0x10 51y,
I .
pk{switch) ton ) t
21 +1 2l yut(max 2l 2N g
out(max) (toﬁ ( ) out(max) tos
Rsc 0.3/lpk(switch) 0.3/Ipk switch) 0.3/Ipk (switch)
Lmi _ —_ _ _
(min) (Vin(min) Vsat) t (Vin(min) Vsat Vout i (Vin(min) Vsat) t
| ok (switch) on(max) ok (switch) on(max) | pk(switch) on(max)
Co 9 _loutton lok(switch) fon + o) 9 _loutton
V. V.
ripple(pp) 8V ipple(pp) ripple(pp)

Vsat = Saturation voltage of the output switch

VF = Forward voltage drop of the output rectifier

The following power supply characteristics must be chosen:

Vin — Nominal input voltage

RZ)

Vout — Desired output voltage , | Vout |= 1.25 x (1 + —

lout — Desired output current

R1

fmin — Minimun desired output switching frequency at the selected values of Vin and lo

Vripple(pp) — Desired peak-to—peak output ripple voltage. In practice, the calculated capacitor value will

need to be increased due to its equivalent series resistance and board layout. The ripple

voltage should be kept to a low value since it will directly affect the line and load regulation.
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Package Information

XBLW MC33063

1.5A Step-Up/Down/Inverting Switching Regulator

* DIP-8
Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min (mm) Max (mm) Symbol Min(in) Max (in)
A 3. 710 4.310 A 0. 146 0.170
Al 0.510 Al 0. 020
A2 3. 200 3. 600 A2 0.126 0.142
B 0. 380 0. 570 B 0.015 0. 022
Bl 1. 524 (BSC) Bl 0. 060 (BSC)
C 0. 204 0. 360 C 0. 008 0.014
D 9. 000 9. 400 D 0. 354 0. 370
E 6. 200 6. 600 E 0. 244 0. 260
E1 7.320 7.920 El (. 288 0.312
e 2. 540 (BSC) e 0. 100(BSC)
L 3.000 3. 600 L 0.118 0.142
E2 8. 400 9. 000 E2 0. 331 0. 354
El
|
: =
— |
|
|
' E2
D
B I I Y S O
T
|
|
r'"l“\\
r |
/
- h ¥ A
—— ___T__+__ j' ______
\ | /
g N | Vi
\__I__,J
|
!
L1 LT 7L T [
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XBLW MC33063

XINBOLE 1.5A Step-Up/Down/Inverting Switching Regulator
.|
» SOP-8
Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min (mm> Max (mm) Symbol Min(in) Max (in)
A 1. 350 1. 750 A 0. 053 0. 069
Al 0. 100 0. 250 Al 0. 004 0,010
A2 1. 350 1. 550 A2 0. 053 0. 061
b 0.330 0.510 b 0.013 0. 020
c 0. 170 0. 250 c 0. 006 0.010
D 4. 700 5. 100 D 0. 185 0. 200
E 3. 800 4. 000 E 0. 150 0. 157
El 5. 800 6. 200 El 0. 228 0.224
e 1. 270 (BSC) e 0. 050 (BSC)
L 0. 400 1. 270 L 0.016 0.050
0 0° 8° 0 0° 8°
D
. | P
3 |
| i
| |
8 | E— S i
r/T\\ i I
f‘T‘j | |
\‘_“ | I
T ! !
H L
I | I
b e C
::L
= ——
2 a ; 1 <
\ | ]
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XINBOLE

1.5A Step-Up/Down/Inverting Switching Regulator

Statement:

B XBLW reserves the right to modify the product manual without prior notice! Before placing an order,
customers need to confirm whether the obtained information is the latest version and verify the
completeness of the relevant information.

B Any semi-guide product is subject to failure or malfunction under specified conditions. It is the buyer's
responsibility to comply with safety standards when using XBLW products for system design and whole
machine manufacturing. And take the appropriate safety measures to avoid the potential in the risk of loss
of personal injury or loss of property situation!

®  XBLW products have not been licensed for life support, military, and aerospace applications, and therefore
XBLW is not responsible for any consequences arising from the use of this product in these areas.

® If any or all XBLW products (including technical data, services) described or contained in this document are
subject to any applicable local export control laws and regulations, they may not be exported without an
export license from the relevant authorities in accordance with such laws.

B The specifications of any and all XBLW products described or contained in this document specify the
performance, characteristics, and functionality of said products in their standalone state, but do not
guarantee the performance, characteristics, and functionality of said products installed in Customer's
products or equipment. In order to verify symptoms and conditions that cannot be evaluated in a standalone
device, the Customer should ultimately evaluate and test the device installed in the Customer's product
device.

®  XBLW documentation is only allowed to be copied without any alteration of the content and with the relevant
authorization. XBLW assumes no responsibility or liability for altered documents.

m  XBLW is committed to becoming the preferred semiconductor brand for customers, and XBLW will strive to
provide customers with better performance and better quality products.
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