HTCSEMI
4K % HT84063A

DC-to-DC Converter Control Circuits
(compatible to MC34063)

1. DESCRIPTION

The HT84063A is a monolithic control circuit containing the primary functions required for DC-to-DC converters.
These devices consist of a 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.

2. FEATURES

* Operation from 3.0V to 40V Input
* Low Standby Current

* Current Limiting 8

* Output Switch Current to 1.5A 1

* Output Voltage Adjustable =
* Frequency Operation to 100kHz §

* Precision 2% Reference !

ORDERING INFORMATION
HT84063ANZ DIPS8

HT84063AREZ ESOP8
Ta =0°to 70°C for all packages.
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3. ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit
Power Supply Voltage Vee 40 Vdc
Comparator Input Voltage Range ViR -30 to +40 Vdc
Switch Collector Voltage V(switch) 40 Vdc
Switch Emitter Voltage (Vpin1 = 40V) Ve (switch) 40 Vdc
Switch Collector to Emitter VVoltage V ce(switch) 40 Vdc
Driver Collector Voltage V(driver) 40 Vdc
Driver Collector Current (Note 1) lcdriver) 100 MA
Switch Current lsw 15 A
Operating Junction Temperature T, +150 °Cc
Operating Ambient Temperature Range Ta 0to +70 °Cc
Storage Temperature Range Tsig -65to +150 °C
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4. ELECTRICAL CHARACTERISTIC (Vcc=5.0V, Ta= Tiow t0 Thign, Unless otherwise specified)

Characteristics Symbol Min \ Typ \ Max \ Unit
OSCILLATOR

Frequency (Vpins = 0V, Cy = 1.0nF, T5=25°C) fosc 24 33 42 kHz
Charge Current (Vcc=5.0 to 40 V, T»=25°C) lche 24 35 42 pA
Discharge Current (Vcc=5.0t0 40 V, Tx=25°C) Ipische 140 220 260 pA
Discharge To Charge Current Ratio Ioischa! Iche 5.2 6.5 75

Current Limit Sense Voltage (Iche= lpischs, Ta=25°C) Viok (sense) 250 300 350 mVv
OUTPUT SWITCH

Saturation Vqltage, Darlington Connecttion (Isy=1A Ve 10 13 v
Vee=5.0V, pin 1, 8 connected) (SAT)

\S,/E::tg:rgtg\r},\r/)?rl]?gieégarlmgton Connecttion (Isy=1A Veean 0.45 0.7 v
DC Current Gain (Isw=1A Vcc=5.0V, TA=25°C) hee 50 75

Collector Off-State Current (Vce=40V) l ooty 40 100 pA
COMPARATOR

Threshold Voltage Vth

(Ta=25°C) 1.225 1.275 Vv
(TA =Tiow 10 Thign) 1.21 1.29
Thieshold Voltage Line Regulation (Vcc=3.0V to 40V, ReGine 14 50 mV
Ta=25°C)

Input Bias Current (V,x=0V) lig -20 -400 nA
TOTAL DEVICE

Supply Current

(Vecc=5.0Vto40V,Cr=1.0nF,Pin7 =V, Vpin5 > Icc 4.0 mA
Vth, Pin 2 = Gnd, remaining pins open)

Note:
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.
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5. TYPICAL PERFORMANCE CHARACTERISTICS

Figure 1. Qutput Switch On-Off Time versus
Oscillator Timing Capacitor
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Figure 3. Emitter Follower Configuration Output
Saturation Voltage versus Emitter Current
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Figure 5. Current Limit Sense Voltage
versus Temperature
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Figure 2. Timing Capacitor Waveform
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6. APPLICATION CIRCUIT

6.1 Step-up Converter
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6.2 External Current Boost Connections for I Peak Greater than 1.5A
6.2a External NPN Switch 6.2b External NPN Saturated Switch
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6.3 Step-down Converter
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6.4 External Current Boost Connections for IC Peak Greater than 1.5A
6.4a External NPN Switch 6.4b External NPN Saturated Switch
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6.5 Voltage Inverting Converter

1.0pH
i Vout
100
Opfional Hiter
6.6 External Current Boost Connections for IC Peak Greater than 1.5A
6.6a External NPN Switch 6.6b External NPN Saturated Switch
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7. Design Formula Table

Calculation Step-Up Step-Down Voltage-Inverting
ton / tof Vout+ VF - Vin(min) Vout+ VF |V0ut| + VF
Vin(min) - Vsat Vinmin) - Vsat - Vout Vin + Vsat
(ton + tOff)max 1 1 1
fmin fmin fmin
Cr 4.0 x107° t,, 4.0 x107° t,, 4.0 x107° t,,
I ok(switch) t 2lout(max) t
e 2loutgmac| — +1 e 2loutgmac| — +1
toff toff
Rsc 0.3 / lpiswitch) 0.3 / lpkswitch) 0.3 / lpkswitch)
L (min) Vin(min) - Visat Vinmin) - Vsat - Vout Vin(min) - Vsat
————— | X ton(max) % ton(max) —————— | X ton(max)
Ipkswitch) Ipk(switch) Ipk switch)
Co 9 lout ton |pk(switchﬂon + toff) 9 lout ton
Vripple(pp) 8Vripp|e(pp) Vripple(pp)

Terms and Definitions

Vs — Saturation voltage of the output switch.

Ve — Forward voltage drop of the output rectifier.

The following power supply characteristics must be chosen:

Vin — Nominal input voltage
Vot — Desired output voltage.
loit — Desired output current.

fmin — Minimum desired output switching frequency at the selected values of V;, and Io
Viigpleop) — 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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MILLIMETER
SRS MIN | NOM | MAX & A

A 3.60 | 3.80 | 4.00
Al 051 _ | _
4| A2 | 320330 | 340
A3 | 155 | 1.60 | 1.65
B Al b 044 | _ | 052
A A A bl 043 | 046 | 0.49

~—b—m Bl1 1.52REF
-l Al ¢ 025 | _ | 029
D /é% ‘_H A Al e 024025 026
’_IT ’J_I_‘ H_H ﬂ BASE METAL 7 A D 9.15 | 925 | 9.35
W PLATING M. El | 625|635 | 645

SECTION B-B e 2.54BSC

) & eA 7.62REF
eB |762] _ |930
eC 0 | _ |o084

\_HLU—‘LUJLL‘ L 300 __ |

MILLIMETER
SYMBOL
b MIN NOM MAX
- Pestinia
bl | A | | e
B |
o [ Al 00s | — | ol1s
Z
W] a A2 130 | 140 | 150
BASE METAL //(/ 7B A3 | 060 | 065 | 070
'WITH PLATING b 039 [ _ | 047
SECTION B-B bl 0.38 0.41 0.44
¢ 020 | _ | 024
ol 0.19 | 020 | 021
D 480 | 490 | s5.00
D | E 580 | 6.00 | 620
' |
\M T R NN El 380 | 390 | 4.00
j A2 Al J Kﬁ, 025 e 1.27BSC
1
ey , B9 \ J padl
=S e 7\‘ ‘ r h 025 | _ | 050
WA] ) by T
b L 050 | 060 | 0.80
el ‘ L1 1 0SREF
)
H H H H | 0 0 I o I 8°
Size (nm)
LIF SiR DI E2 el
(mi 1)
E o 90*90 | 2.09REF | 2.09REF | 0.16REF
95%130 | 3.10REF | 221REF | O.10REF
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