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DC-to-DC Converter Control Circuits HT34043

General Description

The HT34063 Series is @ monolithic control circuit contdining
the primary functions required for DCto-DC converters.

These devices consist of an internal temperature compensated
reference, comparator, controlled duty cycle oscillaior with
an active cument limii circuit, driver and high curent oufput
switch. This series was specifically designed fo be incorporated

in Step-Down and Step-Up and voltage- DIFS Inverting
applications with a minimum number of external components.

Features
> Operation from 3.0V to 40V Input
> Low Standby Current
¥» Current Limifing
> Oufput Switch Current to 1.5A
» Output Voltage Adjusiable
» Frequency Operation to 100kHz
» Precision 2% Reference
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Absolute Maximum Ratings (for IC in Package)
Rating Symbol Value Unit
Power Supply Voltage Vee 40 v
Comparator Input Voltage Range Vi -0.3 to +40 V
Switch Collector Voltage Ve(switch) 40 )
Switch Emitter Voltage (Ve =40 V) Ve{switch) 40 vV
Switch Collector to Emitter Voltage Vep(switch) 40 v
Driver Collector Voltage Ve(driver) 40 Y
Dover Collector Current (Note 1) Te(driver) 100 mA
Switch Current Tsw L5 A
Power Dissipation DIPg 1.25 W
SOP8 D 625 mW
Operating Ambient Temperature Range Ta 0~70 °C
Storage Temperature Range Tstg -65 to +150 °C
*Notes: 1.Maximum package power dissipation limits must be observed
2.ESD data available upon request
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FElectrical Characteristics (Unless otherwise specified: Vec=5.0V, Ta=0~70°C)

Characteristics | Ssymbol | Min | Typ | Max | Unit
OSCILLATOR
Frequency (Vpins = 0V, Cr= 1.0 1F, Ty =25°C) fose 24 33 42 kHz
Charge Current {(Vcc= 5.0V to 40V, T4 = 25°C) Tohe 24 35 42 BA
Discharge Current (Vo= 5.0V to 40V, T, =25°C) tischa 140 220 260 A
Discharge to Charge Curreat Ratio(Pin 7 to Ve, Ta=25°C) Liische! Tche 5.2 6.5 7.5 -
Current Limit Sense Voltage (Ichg = Iischg, Ta =25°C) Vipk(sence) 250 300 350 my
OUTPUT SWITCH(Note 3}
Saturation Voltage, Darlington Connection v
(sw=1.0 A, Pins 1, 8 connected) CE(sat) - 1.0 1.3 \
Saturation Voltage, Darlington Connection (Note 4)
(Isw= 1.0 A, Ry 8 =82Q to Vi , Forced B = 20) V CE(sat) - 0.45 0.7 v
DC Current Gain (Isyw =1.0 A, Vg =5.0 V, T, = 257) hee 50 | 75 - -
Collector Off-State Cuirent (Vg =40V) l(on - 0.01 100 pA
COMPARATOR
Threshold Voltage (Ta=25°C) Vih 1.225 1.25 1.275 v

=T Tr: 1.21 - 1.29
(TA *Tiow 10 Thish)

Threshold Voltage Line Regulation (Vec=3.0 to 40 V) Regline 1.4 - 5.0 mYy
Input Bias Current {Vin=0 V) s —_— -20 " -400 nA
TOTAL DEVICE
Supply Current
(Vee=50V 1040V, Ct=1.0nF, Pin 7= Vg, Ice - - 4.0 mA
Vpin 5 > Vih, Pin 2 = Gnd, remaining pins open)

Notes: 3. Low duty cycle pulse techniques are used during test fo maintain junction tempesrature as close to
ambient

temperature as possible.

4. If the output switch is driven into hard saturation (non-Darlington configuration) at low switch currents [ <
300 mA} and high driver cuments (= 30 maA), it may take up fo 2.0 p s for it to come out of saturation. This condifion
will shorten the off ime at frequencies = 30 kikz, and is magnified at high temperatures. This condifion does not
oceur with a Darlington configuration, since the output switch cannot saturate. If a non-Darlington configuration is
used, ihe following output drive condition is recommended;

Forced B of output switch ; Ic cutput/ (Ic drive —7.0mA)}* 210

*The 100. resistor in the emitter of the driver device requires about 7.0 mA before the output switch conducts.
Figure 1. Step-Up Converter Y,
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test conditions Resulis
Ling Regulaiion Vin=8.0~168V, lo=175mA 30mV=140.05%
Load Regulation Vin=12V.lo=75~175mA 10mV=+0.017%
Ovuiput Ripple Vin=12V, lo=175mA 400mvpp
Efficiency Vin=12V, lo=175mA 87.7%
Quiput Ripple With Optionat Filler Vin=12V. lo=175mA 40mVpp

Figure2. External Current Boost Connections for Ic Peak Greater than 1.5A

(1).External NPN Switch

(2) External NPN Saturated Switch {Note 4}
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Figure 3. Step-Down Converter
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test conditions Results
Line Regulation Vin=15~25V, lo=500mA i2mv=H.12%
Load Regulgtion Vin=25V,l0=50~500mA 3.mv=1+0.03%
Quiput Ripple Yin=25V, 10=500mA 120mvVpp
Short Circuit Current Vin=25V,RL=0.1Q 1.1A
Efficiency Vin=25V, [0=500mA 83.7%
Output Ripple With Optional Filter Vin=25Y, lo=500mA 40mVpp

Figured. External Current Boost Connections for Ic Peak Greater than 1.5A
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Figure5. Voltage Inverting Converter
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test conditions Results

Line Regulction Vin=4.5~4.0V, lo=100mA 3.0mv=10.012%
Load Regulaiion Vin=5.0V,lo=10~100mA 3.0mv=+0.09%
Qutput Ripple Vin=5.0V, lo=100mA S500mvVpp
Short Circuit Current Vin=5.0V.RI=0.1Q 210mA
Efficiency Vin=5.0V. 10=100mA 62.2%
Output Ripple With Optional Filter Vin=5.0V, fo=100mA 70mvpp

Figure6. External Current Boost Connections for Ic Peak Greater than 1.5A

{1).External NPN Switch

(2} BExdernal NPN Saturated Switch
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Characterstics Curves

Outpui switch on-off time versus Timing capacifor
100

PinT=YCC
i FinS=Gnd
M.u.H W._u

AN e L

o.M m..o.m m._.u.m .m..m. . mw 4.5 1.8 " 24
Cr.sciaior Timing Coapacitorfng)

i

Fen-tofOupul Switch -0 lirhe ] s

Emitter follower configuration output common emitfer configuration output
Saturation voliage versus emitter switch saturation voltage versus
cument . collector curent
= _ N T
2 : : el a 1.0 T T e st :
= 1.7 I o S 0 ey Sarverion Conpaciion
W N 0 ‘ = .\\...\ B 0.g g o B W,me ernsciion
nm 1.& \\..\.\A\\W 'nlu 0.8 : .
2 s - e H vm (3.7 Pttt ot
= e T g 4 be VeTwSOY i e
m 1.4 st = 0.¢ Binf=Vce w L.\\x.\ .
= g 8.5] mpesgesn " Fompad § w20
m A e e - m g.6F q.h.ﬂuw.uu. u.\.\\\\
E voc=sgy 3 2oL (50 Mute q) —
T j.g Fins 1 ¥ EaWog 5., 0.3 : T
= Rt 5—8ns | £ og : et
CIRR 28T Ead & s i
£ svlod) V,.W 198 3 By : H
> Y52 ea 8 08 1o te 1.4 L& B2 0z me oo o2 1p 12 14 18
1, Emitier Cusent {4 ic. Collegior Cumania)
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