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1.5 A, Step-Up/Down/ Inverting Switching Regulators
(compatible to MC33063)

The HT83063A Series 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.

Features
Operation from 3.0 V to 40 V Input 84 e

Low Standby Current 1

Current Limiting DIP-8
Output Switch Current to 1.5 A
Output Voltage Adjustable 8
Frequency Operation to 100 kHz

1
Precision 2% Reference
. DFN8 4*4
Pb-Free Packages are Available
1

ORDERING INFORMATION
HT83063AREZ ESOPS8

HT83063ARDZ DFNS8
HT83063ANZ DIPS8
Ta = -40° to 85°C for all packages.
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This device contains 79 active transistors.

Figure 1. Representative Schematic Diagram
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Figure 2. Pin Connections
MAXIMUM RATINGS
Rating Symbol Value Unit
Power Supply Voltage Vee 40 Vdc
Comparator Input Voltage Range VIR -0.3to +40 Vdc
Switch Collector Voltage Ve (switch) 40 Vdc
Switch Emitter Voltage (Vpi, 1 = 40 V) VE (switch) 40 Vdc
Switch Collector to Emitter Voltage VGE(switch) 40 Vdc
Driver Collector Voltage Ve (driver) 40 Vdc
Driver Collector Current (Note 1) IG(driver) 100 mA
Switch Current Isw 1.5 A
Power Dissipation and Thermal Characteristics
Plastic Package, P, P1 Suffix
Ta =25°C Pp 1.25 W
Thermal Resistance ReJa 115 °C/W
SOIC Package, D Suffix
Ta =25°C Pp 625 mwW
Thermal Resistance RoJa 160 °C/W
DFN Package
Tp = 25°C Pp 1.25 mw
Thermal Resistance RoJa 80 °C/W
Operating Junction Temperature Ty +150 °C
Operating Ambient Temperature Range Ta °C
HT84063 0to +70
HT82063 -40to +125
HT83063 -40to0 +85
Storage Temperature Range Tstg -651to +150 °C
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ELECTRICAL CHARACTERISTICS (Vcc =5.0V, Ta = Tiow to Thigh [Note 4], unless otherwise specified.)

Characteristics Symbol | Min | Typ | Max | Unit |
OSCILLATOR
Frequency (Vpin5 =0V, Cy =1.0 nF, Ta = 25°C) fosc 24 33 42 kHz
Charge Current (Vgc = 5.0 V10 40V, Tp = 25°C) Iehg 24 35 42 uA
Discharge Current (Vgc = 5.0 V10 40V, Tp = 25°C) ldischg 140 220 260 uA
Discharge to Charge Current Ratio (Pin 7 to Vg, Ta = 25°C) ldischg/lchg 5.2 6.5 7.5 -
Current Limit Sense Voltage (lchg = lgischg: Ta = 25°C) Vipk(sense) 250 300 350 mV
OUTPUT SWITCH (Note 5)
Saturation Voltage, Darlington Connection VGE(sat) - 1.0 1.3 \Y
(Isw = 1.0 A, Pins 1, 8 connected)
Saturation Voltage (Note 6) VGE(sat) - 0.45 0.7 \%
(Isw = 1.0 A, Rpin g = 82 Q to Vg, Forced § = 20)
DC Current Gain (Isyy = 1.0 A, Vgg = 5.0V, Ta = 25°C) hre 50 75 - -
Collector Off-State Current (Vg = 40 V) Ic(off) - 0.01 100 uA
COMPARATOR
Threshold Voltage Vin v
Ta =25°C 1.225 1.25 1.275
Ta = Tiow tO Thigh 1.21 - 1.29
Threshold Voltage Line Regulation (Vgc = 3.0 V to 40 V) Regjine mV
HT84064 - 1.4 5.0
HT83063 - 1.4 6.0
Input Bias Current (Vi, =0 V) B - -20 -400 nA
TOTAL DEVICE
Supply Current (Vg =5.0V 1040V, Ct=1.0nF, Pin 7 =V, lcc - - 4.0 mA

Vpin 5 > Vin, Pin 2 = GND, remaining pins open)

Forced B of output switch : IC 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.
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7. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to ambient temperature as possible.
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Test Conditions Results

Line Regulation

Vin=8.0V1t0 16V, Ig = 175 mA

30 mV = +0.05%

Load Regulation

Vin=12V,lg=75mAto 175 mA

10 mV = +0.017%

Output Ripple Vin=12V,lg=175mA 400 mVpp
Efficiency Vin=12V,lg =175 mA 87.7%
Output Ripple With Optional Filter Vin=12V,lg =175 mA 40 mVpp

Figure 9. Step-Up Converter
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Figure 10. External Current Boost Connections for Ic Peak Greater than 1.5 A

9a. External NPN Switch 9b. External NPN Saturated Switch
(See Note 8)

8. 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 us 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.
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Test Conditions Results

Line Regulation

Vin =15V 10 25V, Ig = 500 mA

12mV =+0.12%

Load Regulation

Vin = 25V, Ig = 50 mA to 500 mA

3.0 mV = +0.03%

Output Ripple Vin =25V, Ig = 500 mA 120 mVpp
Short Circuit Current Vin=25V,R_ =0.1Q 1.1A
Efficiency Vin =25V, Ig =500 mA 83.7%
Output Ripple With Optional Filter Vin =25V, Ig =500 mA 40 mVpp
Figure 11. Step-Down Converter
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Figure 12. External Current Boost Connections for Ic Peak Greater than 1.5 A

11a. External NPN Switch

11b. External PNP Saturated Switch
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Test Conditions Results
Line Regulation Vih=45V106.0V,Ilg=100 mA 3.0mV =£0.012%
Load Regulation Vihn=5.0V, Ip =10 mA to 100 mA 0.022 V = £0.09%
Output Ripple Vin=5.0V, Ip =100 mA 500 mVpp
Short Circuit Current Vih=5.0V,R.=0.1Q 910 mA
Efficiency Vin =5.0V, Ilp = 100 mA 62.2%
Output Ripple With Optional Filter Vih =5.0V, Io =100 mA 70 mVpp
Figure 13. Voltage Inverting Converter
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Figure 14. External Current Boost Connections for Ic Peak Greater than 1.5 A
13b. External PNP Saturated Switch

13a. External NPN Switch

Rev. 01



i

HTCSeMml

4 RS

HT83063A

Calculation Step-Up Step-Down Voltage-Inverting
fon/torf Vout + VF ~ Vin(min) Vout + VE Voutl + VE
Vin(min) = Vgat Vin(min) ~ Vaat — Vout Vin = Vsat
(ton + tofr) 1 1 1
f f f
b fon + tof fon + tof fon + tof
t t t
to—” + 1 to—” + 1 to—” + 1
off off off
ton (ton + tofr) — tost (ton + toff) — tost (ton + toff) — tost
Cr 4.0x10 5ty 4.0x107 51y, 4.0x 1075ty
| N
pk(switch) t t
2l on 1) 2l 5 ut(max 2l (ﬂ + 1)
out(max) (toﬁ (max) out(max) | T
Rsc 0.3/Ipk(switch) 0.3/Ipk(switch) 0.3/Ipk(switch)
L(mi _ _ _ _
(min) (Vin(min) Vsat) (Vin(min) Vsat Vout) N (Vin(min) Vsat)
"ok(swicry ) 0" 'ok(switch) on{max ok(switcn) ) °nMax)
Co 9 Ioutton ka(switch)(ton + toff) 9 IouttOh
A\ V.
ripple(pp) 8Vripple(pp) ripple(pp)

Vsat = Saturation voltage of the output switch.
Vg = Forward voltage drop of the output rectifier.

The following power supply characteristics must be chosen:
Vin — Nominal input voltage.

Vout — Desired output voltage, |V, | = 1.25
lout — Desired output current.

(i +

R2
Ri

)

fmin — Minimum desired output switching frequency at the selected values of Vi, and |g.
Viipple(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.

NOTE: For further information refer to Application Note AN920A/D and AN954/D.

Figure 17. Design Formula Table
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MILLIMETER
SYMBOL
b MIN NOM | MAX
w A o ies
(bl —]
e Al |oos | — | o1s
Z\E

W Ol A2 [ 130 | 140 | 150
L //‘/// b4 A3 | 060 | 065 | 070
"WITH PLATING b 039 | _ | 047
SECTION B-B bl 038 | 041 | 044
c 0.20 . 0.24
l 019 | 020 | 021
D 480 | 490 | 500
D - E 580 | 6.00 | 620

L
Yas T 1 El 380 | 3.90 | 4.00

1‘ A2 /l\ e 1.27BSC
1

%;,, ——l h 0.25 - 0.50

Al
L 0.50 0.60 0.80

L LI 1.0SREF
)
H H H H 1 0 0 I o I 8
Size (mm)
LUF i D1 E2 el

(i 1)

90*90 2.09REF | 2.09REF 0.16REF

95*130 | 3.10REF | 2.2IREF | 0.10REF

EE
|
L.
11T

wetJ
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DIP-8
NOTES:
«——D ——b—@ 1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994,
D1 — |<— 2. CONTROLLING DIMENSION: INCHES.
| 3. DIMENSION E IS MEASURED WITH THE LEADS RE-
N Yy rl E STRAINED PARALLEL AT WIDTH E2.
! 4. DIMENSION E1 DOES NOT INCLUDE MOLD FLASH.
8 | 5 T 5. ROUNDED CORNERS OPTIONAL.
H——4——H  E INCHES MILLIMETERS
[ DIM[ MIN [ NOM [ MAX | MIN [ NOM [ MAX
0 | . :1 P 0.210 —— 5.33
" ) N [— . N [—
PR HERY| b [0014 [0.018 [0022 | 035] 046[ 056
| C [0.008 [0.010 [0.014 [ 020 0.25] 0.36

0.355 | 0.365 | 0.400 9.02 9.27| 10.02

NOTE 5 D |o.
F ¢ —>jf=— D1]0.005 | ———— | ——— | 0.143] -] —-——-
<— E2

E | 0.300 |0.310 |0.325 7.62 7.87| 8.26
E1 | 0.240 |0.250 | 0.280 6.10| 6.35 7.11

END VIEW E2 0.300 BSC 7.62 BSC
NOTE 3 E3 | ——— [ ——— 10430 [ ——-[ ———-] 10.92
e 0.100 BSC 2.54 BSC

L [0.115 [0.130 [0.150 292] 3.30] 3.81

; L -
—F e ]

l«— 8X b

SIDE VIEW EH END VIEW
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NOTES:

HT83063A

1. DIMENSIONS AND TOLERANCING PER

ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30MM FROM TERMINAL TIP.

4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

. DETAILS A AND B SHOW OPTIONAL

CONSTRUCTIONS FOR TERMINALS.

MILLIMETER
DIM| MIN | MAX
A | 080 | 1.00
A1] 000 | 0.05
A3| 0.20 REF
b | 025 035
D | 4.00BSC
D2 1.91 [ 221
E | 4.00BSC
E2| 2.09 [ 2.39
e | 080BSC
K| o020 ——
L | 030 | 050
L1 ——|o015

SOLDERING FOOTPRINT*

[ 2.21

|1

8X
0.63

truq—_f
|
|

0.80
PITCH

v Lo

__D D_ K OUTLINE
s

DIMENSIONS: MILLIMETERS

Rev. 01



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for Switching Controllers category:
Click to view products by HTCSEMI manufacturer:

Other Similar products are found below :

NCP1218AD65R2G NCP1234AD100R2G NCP1244BD065R2G NCP1336ADR2G NCP6153MNTWG NCP81101BMNTXG
NCP81205MNTXG SJE6600 AZ7500BMTR-E1 IR35215SMTRPBF SG3845DM NCP4204MNTXG NCP6132AMNR2G
NCP81102MNTXG NCP81203MNTXG NCP81206MNTXG NX2155HCUPTR UBAZ2051C IR35201IMTRPBF FSL4110LRLX
NCP1015ST65T3G NCP1240AD065R2G NCP1240FD065R2G NCP1336BDR2G NCP1361BABAYSNT1G NCP1230P100G
NX2124CSTR SG2845M NCP1366BABAYDR2G NCP8110IMNTXG TEA19362T/1J NCP81174NMNTXG NCP4308DMTTWG
NCP4308DMNTWG NCP430BAMTTWG NCP1366AABAYDR2G NCP1256ASNG65T1G NCP1251FSN65T1G NCP1246BLDO065R2G
MB39A136PFT-G-BND-ERE1 NCP1256BSN100T1G LV5768V-A-TLM-E NCP1365BABCYDR2G NCP1365AABCYDR2G
IR35204M TRPBF MCP1633T-E/MG MCP1633-E/MG NCV1397ADR2G NCP81599MNTXG NCP1246ALDO065R2G



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/power-management-ics/voltage-regulators-voltage-controllers/switching-controllers
https://www.x-on.com.au/manufacturer/htcsemi
https://www.x-on.com.au/mpn/onsemiconductor/ncp1218ad65r2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1234ad100r2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1244bd065r2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1336adr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp6153mntwg
https://www.x-on.com.au/mpn/onsemiconductor/ncp81101bmntxg
https://www.x-on.com.au/mpn/onsemiconductor/ncp81205mntxg
https://www.x-on.com.au/mpn/onsemiconductor/sje6600
https://www.x-on.com.au/mpn/diodesincorporated/az7500bmtre1
https://www.x-on.com.au/mpn/infineon/ir35215mtrpbf
https://www.x-on.com.au/mpn/microsemi/sg3845dm
https://www.x-on.com.au/mpn/onsemiconductor/ncp4204mntxg
https://www.x-on.com.au/mpn/onsemiconductor/ncp6132amnr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp81102mntxg
https://www.x-on.com.au/mpn/onsemiconductor/ncp81203mntxg
https://www.x-on.com.au/mpn/onsemiconductor/ncp81206mntxg
https://www.x-on.com.au/mpn/microsemi/nx2155hcuptr
https://www.x-on.com.au/mpn/philips/uba2051c
https://www.x-on.com.au/mpn/infineon/ir35201mtrpbf
https://www.x-on.com.au/mpn/onsemiconductor/fsl4110lrlx
https://www.x-on.com.au/mpn/onsemiconductor/ncp1015st65t3g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1240ad065r2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1240fd065r2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1336bdr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1361babaysnt1g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1230p100g
https://www.x-on.com.au/mpn/microsemi/nx2124cstr
https://www.x-on.com.au/mpn/microsemi/sg2845m
https://www.x-on.com.au/mpn/onsemiconductor/ncp1366babaydr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp81101mntxg
https://www.x-on.com.au/mpn/nxp/tea19362t1j
https://www.x-on.com.au/mpn/onsemiconductor/ncp81174nmntxg
https://www.x-on.com.au/mpn/onsemiconductor/ncp4308dmttwg
https://www.x-on.com.au/mpn/onsemiconductor/ncp4308dmntwg
https://www.x-on.com.au/mpn/onsemiconductor/ncp4308amttwg
https://www.x-on.com.au/mpn/onsemiconductor/ncp1366aabaydr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1256asn65t1g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1251fsn65t1g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1246bld065r2g
https://www.x-on.com.au/mpn/infineon/mb39a136pftgbndere1
https://www.x-on.com.au/mpn/onsemiconductor/ncp1256bsn100t1g
https://www.x-on.com.au/mpn/onsemiconductor/lv5768vatlme
https://www.x-on.com.au/mpn/onsemiconductor/ncp1365babcydr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1365aabcydr2g
https://www.x-on.com.au/mpn/infineon/ir35204mtrpbf
https://www.x-on.com.au/mpn/microchip/mcp1633temg
https://www.x-on.com.au/mpn/microchip/mcp1633emg
https://www.x-on.com.au/mpn/onsemiconductor/ncv1397adr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp81599mntxg
https://www.x-on.com.au/mpn/onsemiconductor/ncp1246ald065r2g

