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DC/DC CONVERTER CONTROL CIRCUIT

GENERAL DESCRIPTION
The ML34063

circuit containing the primary functions required

is a monolithic control

for DC/DC converters. The device consists of an
internal temperature compensated reference,
comparator, controlled duty cycle oscillator with
an active current limit circuit, driver and high
current output switch. This device is specifically
designed to be incorporated in step-down,
step-up and voltage-inverting applications with a
minimum number of external components. The
+2% internal reference and low quiescent current
of 1.6mA are among the improvements of the

device over the competition

Functional Diagram

FEATURES

3V to 40V Input Voltage Operation.
Internal 1.5A Peak Current Switch.

*

Internal +2% Reference.

Low Quiescent Current .

Frequency Operation Up to 100KHz.

Low Dropout Operation: 100% Duty Cycle
Current Limiting.

Standard DIP8 and SOP8 Packages
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Applications
€ DC-DC Converter Module
ADSL Modems
Hub.
Battery Chargers

* o0

SCO ! 8 0 DRI
> S|
a1} -
&0
SE Q2 ” 0Pk
IS
’7 Orscillator
Teo-2 15 g vee
Comparator
1.25V “DJ
Reference
Voltage _
GND g4 | I ® oFB

Verl.0



JCTOF ML 34063

Pin Description

Symbol | Pin NO. Description

SC 1 1.5A switch collector

SE 2 Darlington switch emitter

TC 3 Oscillator timing capacitor
GND 4 Power GND

FB 5 Feedback comparator inverting input
VCC 6 Power supply input

IPK 7 Highside current sense input, VCC - VIPK=300mV
DRI 8 Drive collector

Ordering Information

ORDERI NG NUM BER PACKAGE
ML34063 SOPS8
ML34063A DIP8

Absolute Maximum Ratings

Comparator Input Voltage RaNge .........cooiiiieiii i e e e -0.3vV~40V
SWiItCh Collector VOItAgE  ....oeee e e e e e e e e e 40V
Switch Emitter VOIAGE ..o e e e e e e e 40V
Switch Collector to Emitter VOItage .......oeiiiiiiiie e e e e 40V
Driver ColleCtor VOIAGE  .o..e it et e e e e e e e e e 40V
SWICN CUITENT. .. et e e e e e e e e e e e e e e e e e e e e eeaes 1.5A

Power Dissipation and Thermal Characteristics
DIP Package

TaT 25 C et 1.0Ww
Thermal Resistance .........ccoiiiiiiii i e 100°C /W
SO Package

Ta= 25%C o 625mwW

Thermal ResSistance ..........cooooviiii i 160°C /W
Operating JUNCLION TEMPEIAtUIE .. .it ittt ee e e et e et e e ve e e e eaneaneee s 125°C
Operating Ambient Temperature Range .......ccooovviiiiiiiiiiie i e e e 0°C~70°C
Storage Temperature RANGE ... e e - 65°C~150°C
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Electrical Characteristics (Vcc= 5V, Ta=25°C (unless otherwise specified.)

Parameter Test Condictions Symbol MIN. TYP. MAX.| Unit
Oscillator
Frequency Vp|N5 =0V ,Ci=1nF fosc 24 35 46 KH;
Charging Current 5.0v~-VCC~40V lene 24 35 46 MA
Discharge Current 5.0vV~VCC~40V lbische 140 220 260 MA
Voltage Swing PIN 3 Vosc 0.6 Vv
Discharge to Charge Current Vipk(sense) =VCC Ioiscnc! lens 6.0
Ratio
Current Limit Sense Voltage lene-loisenc VIPK(SENSE) 250 320 400 mV
Output Switch
Saturation Voltage, Darlington Isw=1.0A; VeE (AT 1.0 1.3 \
Connection (SAT)
VcoRrIVER)Vc(swITCH)
Saturation Voltage Isw=1.0A; lc(oriver’50mA VCE (saT) 0.45 0.7 \%
(Forced 3=20)

DC Current Gain Isw=1.0A; Vce=5.0V hre 50 75
Collector Off-State Current Vee=40V lcorp) 10 nA
Comparator
Threshold Voltage 0°C~Ta~70°C Vrs 1225 125 1.275 Y
Threshold Voltage 1.19 131 Vv
Threshold Voltage Line 3.0V~VCC~40V REGLINE 0.10.3 mv/Nv
Regulation
Input Bias Current VIN=0V 1B 041 HA
Supply current VIPK(SENSE)=VCC ICC 4 Ma

VPIN 5>VFB

5.0v~VCC~40V

CT=0.001pF, PIN 2=GND

Verl.0 3




ML 34063

Typical Performance Characteristics

Figure 1. Output Switch On-0Off Time versus
Oscillator Timing Capacitor

Figure 2. Timing Capacitor Waveform

W
=, 1000
=" N | | [ o [ [ ]
2 i - AHEEE
F a00l— I il
JJ: —_ — ]
5 ol Ve =50V '%
= = i — T
[ C pln 7 VCC f & 9 =
5 . Pin5=Gnd on- s [}
= L TA-257C i I 2
[ ) 11 '}
= - - - = =
= Fd [+ =]
g 5 s fof s o lu “
= - y W = 5,0V ine | 5 8 =
i ] G e |
3. GERTEY NAEN ||
oo 002 a8 o 1~ 0.6 14 24 5.0 e
Cy OSCILLATOR TIMING CAPACITOR (nF) 10 ps/DIV
Figure 4. Common Emitter Configuration
Output Switch Saturation Voltage versus
Collector Current
—_— 1.2 ..-_____,...-
= 11 L
1.0  —
é 0@ -""mT;CDthﬂln
= na ! !
& o7l Voo =sov e
= Fin 7 = Ve __/""
£ 08F pseass-ana A
E o5k Ta=25°C - Forced p = 20 ]
w
= 04 /
203 > :
&
S0z
=3 ' -
..—/
0.1
0 02 04 0.6 0.8 1.0 1.2 1.4 1.6
| COLLECTOR CURRENT (A}
Figure 5. Current Limit Sense \oltage Figure 6. Standby Supply Current versus
versus Temperature Supply Voltage
= 360
E 4,0
,J'I 340 VCC E.DV 36 |
2 lchg=|dischg o —
5 320 g a2
= 3000 — = 28 r‘
@ — o 24 Fin 7= Ve ]
& 260 — 3 | Pin 2 = Gnd
“ T 3 2,0 i in i
.= 280 E— » 1.6
— |
5 n4p o 12 /
B © 08
£ £ 20 G
=0 & 04
200
= 0
o 23 50 , 8 100 0 5010 15 20 5 30 35 40
T, ;AMBIENT TEMPERATURE ( C) Ve SUPPLY VOLTAGE (V)
Verl.0 4



-
Z
M

ML 34063

Application Information

Design Formula Table

CALCULATION STEP-DOWN STEP-UP VOLTAGE-INVERTING
tou Vour + Ve Vour + Ve —VN(HWJ |VOLT| + Ve
torr Vmwm - VSP._ - VCUT Vn.@*r - VSF—\_ Vn. - VSAT
1 1 1
t,, +t . - _ _
(fon + fore)wax FMIN FMIN FMIN
C; 4x105t,, 4 x 105, 4 x 105,
ton+ tos= ton+t
lc switch) 2lourmax 2louTanx (M) 2loyramax ( — OFF)
tor forr
RS 0.33/cswiren 0.33/ lc swiren 0.33/ lc swiren
L(MIN) (o = Vo VO e | (L Ve (nem = VATt
leswiren lciswrresy loswrer
Co leiswrery (ton + tose) lour tom lour ton
8VRI=‘F'-EIZ=‘ -P) \rippLERP - P) aireLEr - )
FMIN - Minimum desired output switching
VSAT =SS?tt;:ati°n voltage of the output frequency at the selected values for VIN
WI .
and IOUT
VF = voltage drop of the ringback rectifier VRIPPLE (P-P) - Desired peak-to-peak output

The following power supply characteristics must
be chosen:

VIN -Nominal input voltage.
VOUT  -Desired output voltage,

[VOUT]| =1.25 (1 + RB/RA)
IOUT - Desired output current.

ripple voltage.In practice, the calculated
value will need to be increased due to the
capacitor equivalent series resistance
and board layout. The ripple voltage
should be kept to a low value since it will

directly effect the line and load regulation.
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Application Examples
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0. 33 7 lipk sE |2
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C1 ~T~100pF e 36K
1 A
oL = = 1.2K
Line Regulation Vin= 10V ~20V @ lo=500mA 40mV
Load Regulation Vin= 15V, @ lo=10mA ~ 500mA smV
Short Circuit Current V=15V, @ R. =0.1Q 1.3A

Fig.1 Step-Down converter
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Fig.2 Step-Down converter with External PNP Saturation Switch
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Application Examples (Continued)
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Line Regulation Vin= 8V ~16V @ lo=180mA S0mv
Load Regulation Vin= 12V, @ lo=80mA ~ 180mA 10mV

Fig.3 Step-Up converter
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Fig.4 Step-up Converter with External NPN Switch

Verl.0 7



CONDUCTOR

ML34063

Application Examples (Continued)
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Line Regulation Vin=4.5V~6V @Io=100mA 20mv
Load Regulation Vin=4.5V~6V @Io=100mA 100mVv
Fig.5 Inverting Converter
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Fig 6. Voltage Inverting Converter With PNP Saturated Switch
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PACKAGE DESCRIPTION

SOP8 PACKAGE OUTLINE DIMENSIONS

il

.

B Dimensiona In Millimetera Dimensiona In Inches
ymae Nin Max Min Wax

A 1,350 1. 750 0.053 0. 069
Al 0. 100 0. 250 0. 004 0.010
A2 1. 390 1. 550 0. 053 0, &1
b 0. 330 0.510 0,013 0. 020
¢ 0.170 0. 250 0. 006 0.010
[ 4,700 5,100 0,185 0. 200
E 3. 800 4,000 0. 150 0. 157
Ei 5. 800 §. 200 0,228 0. 244
3 1, 270(BSE) 0. 050 (BSC)
L 0. 400 1,270 0,016 0. 050
1 ] 8" 0 B
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DIP8 PACKAGE OUTLINE DIMENSIONS
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INCHES MILLIMETERS
STYMBOL NN MAX NN AN NOTES

A - 0200 - 308
L1 014 0023 .36 038
b2 0.045 .0G6Ss 1.14 163
cl 0008 15 0,240 0.38
D 0.335 (.4 () 9.02 10,16
E 0220 310 5.59 787
& 0. 100 BSC 2.5 BSC
e 0300 BC 762 BEC
L 125 0200 3.13% 508
Q 0015 OG0 038 1.52
gl 0005 = 013 =
i@ g’ 105" 9q" 105"
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Copyright © 2008 by HOTCHIP TECHNOLOGY CO., LTD.

The information appearing in this Data Sheet is believed to be accurate at the time of
publication. However, HOTCHIP assumes no re om the use of the
specifications described. The applications mentioned herein are used solely for the purpose
of illustration and HOTCHIP makes no warranty or representation that such applications will

be suitable without further modification, nor recommends the use of its products for
application that may present a risk to human life due to malfunction or otherwise.
HOTCHIP’s products are not authorized for use as critical components in life support
devices or systems. HOTCHIP reserves the right to alter its products without prior
notification. For the most up-to-date information, please visit our web site at
http://www.hotchip.net.cn.
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