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FEATURES
Switch ] ~ 8 Driver
@ Operation from 3.0 V to 40 V Input emedtox Collector
@®Low Standby Current Switch 2 7 | lpk Sense
L Emitter P
@®Current Limiting
@ Output Switch Current to 1.5 A Timing | 4 6 | Voc
; Capacitor
@ Output Voltage Adjustable Comparator
@®Frequency Operation to 100 kHz Gnd | 4 5 | Inverting
@ Precision 2% Reference input
Description

The IL34063A is a monolithic control circuit containing the primary functions required for DC-to-
DC converters. These devices consist of an internal temperature compensated reference,
comparator, controlled duty cycle oscillator with an active current limit circuit, driver and high
current output switch. This series was specifically designed to be incorporated in Step-Down and
Step-Up and Voltage-Inverting applications with a minimum number of external components.
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I
MAXIMUM RATINGS
Rating Symbol Value Unit
Power Supply Voltage Vee 40 Vdce
Comparator Input Voltage Range Vir -0.3 to +40 |Vdc
Switch Collector Voltage V Cswitch) 40 Vde
Switch Emitter Voltage (Vpin 1 =40 V) V E(switch) 40 Vdc
Switch Collector to Emitter Voltage V CEswitch) 40 Vde
Driver Collector Voltage I (driver) 40 Vde
Driver Collector Current (Note 1) Ic(driven) 100 mA
Switch Current Isw 1.5 A
Power Dissipation and Thermal Characteristics
DIP Package, N Suffix T, = +25°C Pp 1.25 W
Thermal Resistance Roja 100 °C/W
SOP Package, D Suffix TA = +25°C Pp 625 mW
Thermal Resistance Rgia 160 °C/W
Operating Junction Temperature TJ +150 °C
Operating Ambient Temperature Range Ta 0 to +70 °C
Storage Temperature Range Tstg -65t0+150 |°C

* 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 “recommended operating conditions” is not implied.

Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
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ELECTRICAL CHARACTERICISTICS
(Vee=35.0V, Tx=0 to +70°C unless otherwise specified.)

Characteristics |Symbol | Min |Typ |Max |Unit
OSCILLATOR
Frequency (Vpins= 0V, Cr=1.0nF, T, =25°C) fosc 24 33 42 kHz
Charge Current (Vcc=5.0V to 40 V, To=25°C) Ichg 24 33 42 HA
Discharge Current (Vee=5.0 Vto 40 V, T, =25°C) Idischg 140 200 260 HA
Discharge to Charge Current Ratio (Pin7 to Vce, T,=25°C) Idischg/Ichg |5.2 6.2 TS —
Current Limit Sense Voltage (Ichg = Idischg, T, =25°C) Vipk(sense) |250 300 350 mV
OQUTPUT SWITCH (Note 3)
Saturation Voltage, Darlington Connection (Igw = 1.0 A, Pins 1, 8 | V(sat) — 1.0 1.3 V
connected)
Saturation Voltage (Isw = 1.0 A, Rpin3= 82 Q to V. Vi(sat) — 045 0.7 \%
Forced B = 20)
DC Current Gain (Isw = 1.0 A, Vcg = 5.0 V, T, = 25°C) hgg 50 120 — —
Collector Off-State Current (Ve = 40V) I(off) — 0.01 100 pA
COMPARATOR
Threshold Voltage (Tx=25°C) Vth 1.225 125 1275 V
(Ta= Trow to Tuign) 1.21 — 1.29
Threshold Voltage (T, = 25°C) ** Vth 1.2375 1.25 1.2625 |V
Threshold Voltage Line Regulation (Vee=3 0V to 40 V) Regline 1.4 5.0 mV
Input Bias Current (Vin=0V) Iip o -40 -400 nA
TOTAL DEVICE
Supply Current (Vec=50V 1040 V,Cr=10nF, Vs =Vee.  |lec 25 4.0 mA
Vpins > Vth, Pin 2 = Gnd, Remaining pins open)

NOTES:

1. Maximum package power dissipation limits must be observed.

2. Low duty cycle pulse techniques are used during test to maintain Junction temperature as close to ambient temperature as possible

3. If the output switch is driven into hard saturation (non Darlington configuration) at low switch currents (< 300 mA) and high
driver currents (>30 mA), it may take up to 2.0 ps to come out of saturation This condition will shorten the off time at frequencies >
30 kHz, and is magnified at high temperatures This condition does not occur with a Darlington configuration, since the output switch
cannot saturate If a non Darlington configuration is used, the following output drive condition is recommended

Forced B of output switch = I¢, output/(Ic, driver -7.0 mA*) > 10

*The 100 Q. resistor in the emitter of the driver device requires about 7.0 mA before the output switch conducts

**Possible version for shipment
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TYPICAL APPLICATION CIRCUITS

Step-Up Converter
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100 pF 1T 34063A/E 1.5nF
R1 R2
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Test Condition (VOUT =28 V)
Test Conditions Value (Typ) Unit
Line Regulation Vin=8to 16 V.Ip =175 mA 30 mV
Load Regulation Vin=12 V. Ip=751t0 175 mA 10 mV
Output Ripple Vin=12V, [ =175 mA 300 mV
Efficiency V=12V, [5=175mA 89 %
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Step-Down Converter
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Test Condition (VOUT =5 V)
Test Conditions Value (Typ) Unit
Line Regulation Vin=15t025V,15=500 mA 5 mV
Load Regulation Vin=25V,I5=50to 500 mA 30 mV
Output Rlpple VIN =25 V, 10 =500 mA 100 mV
Efficiency Vin=25V, ;=500 mA 80 %
ISC Vin=25V,RLOAD =0.1 Q 1.2 A
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Voltage Inverting Converter
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Test Conditions Value (Typ) Unit
Line Regulation Vin=45t06V,I5=100 mA 15 mV
[.oad Regulation Vin=5V,Ip=10to 100 mA 20 mV
Output Ripple Vin=5V,I,=100 mA 230 mV
Efficiency Vin=5V, =100 mA 58 %
ISC Vin=5V,RLOAD=0.1Q 0.9 A
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Calculation
Parameter Step-Up Step-Down Voltage Inverting
(Discontinuous mode) (Continuous mode) (Discontinuous mode)
ton/toff Vout +VF'V in{min) Vout +VF | Voutl T VF
Vin[min) N Vsat Vin[min) . Vsat il Vout Vin i Vsat

(ton £s toﬂ')max l/fmin Urfmin l"rfmin
Cr 4.5x10"t,, 4.5%10"t,s 4.5x10"t,,
IPK[ switch) 210ut(max)[(t0n/t0ff)+ 1 ] 210Ut[ max) 210ut(max)[(ton/toff)+1 ]
RSC 0-3‘IIPK[ swiich) 0~3/IPK(switch) 0-3‘IIPK[ switch)
CO - Inuttnn IPK( switch) (ton e tnﬁ‘) - Inutton

_ Vrinnle(n-n) Svrinnlg[n-n) 7 Vrinnlglp-n)
L(mm) Vin min) ~ Vsat Vin[mjn)'vsat'vout Vin min) ~ Vsat

IPK[ switch) ton(max) IPK( switch) ton(ma.‘() IPK[switch) tun(max)

NOTES:

V. = Saturation voltage of the output switch

Vi = Forward voltage drop of the output rectifier

THE FOLLOWING POWER SUPPLY CHARACTERISTICS MUST BE CHOSEN:
Vin = Nominal input voltage
Vot = Desired output voltage,
I, = Desired output current
fmin = Minimum desired output switching frequency at the selected values of Vin and lo

Viispie = Desired peak to peak output ripple voltage. In practice, the calculated capacitor value will and 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.

Voul =1.25(14Ro/R))

Step-up With External NPN Switch
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Step-down With External NPN Switch
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Voltage Inverting With External NPN Switch
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Voltage Inverting With External PNP Saturated Switch
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Dual Output Voltage
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Order information

. Marking
Order Number Package Package Quantity On The park
IL34063ADT-TUDI SOP8 Tape,Reel, 2500 IL34063ADT
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Package SOP8
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! Dimensions Dimensions
~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
< <
Lo\ |
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Important statement:

@ TUDI Semiconductor 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.

@® 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 TUDI Semiconductor
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!

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

@If any or all TUDI Semiconductor 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.

@ The specifications of any and all TUDI Semiconductor 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.

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

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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