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Power Switching Regulator

FEATURES

Output Switch Current in Excess of 3.0A
Operation from 2.5V to 40V Input

Low Standby Current

Precision 2% Reference

Controlled Duty Cycle Oscillator

Driver with Bootstrap Capability for
Increased Efficiency

Cycle-by-Cycle Current Limiting
Internal Thermal Shutdown Protection
Low Voltage Indicator Output for Direct
Microprocessor Interface

Heat Tab Power Package

TYPICAL APPLICATIONS

Set-Top Boxes
Industrial Controllers
Network Boxes
Automotive
Computing

Consumer Electronics

REPRESENTATIVE BLOCK DIAGRAM

GENERAL DESCRIPTION

The TC33163 is a monolithic power switching regulator
that contains the primary functions required for
DC-to-DC converters. This device is specifically designed
to be incorporated in step-up, step-down, and voltage-
inverting applications with a minimum number of external
components.

The TC33163 consists of two high gain voltage feed-
back comparators, temperature compensated reference,
controlled duty cycle oscillator, driver with bootstrap capabil-
ity forincreased efficiency, and a high current output switch.
Protective features consist of cycle-by-cycle currentlimiting,
and internal thermal shutdown. Also inciuded is a low
voltage indicator output designed to interface with micropro-
cessor based systems. This device is contained in a
16-Pin dual-in-line heat tab plastic package for improved
thermal conduction.

ORDERING INFORMATION

Part Temperature
Number Package Range
TC33163EOE 16-Pin SOIC (W) Ta =-40°to + 85°C

TC33163EPE

16-Pin PDIP (N) Ta = - 40° to + 85°C
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This device contains 114 active transistors.
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ABSOLUTE MAXIMUM RATINGS*

Power Supply Voltage ............cccceooeiiineennne Voo = 40V
Switch Collector Voltage Range ... V¢ (switch) = —1.0 to 40V
Switch Emitter Voltage Range VE switcHy =—2.0to V¢ (SWITCH)

Switch Collector to Emitter Voltage......... VeE@swiTcH) = 40V
Switch Current (Note 1) ........oooeeeiiiieeiie . lsw = 3.4A
Driver Collector Voltage .............. Veprivery = =1.0 to 40V
Driver Collector Current .........ccceoveeee. Ic (pRIvVER) = 150mMA

Bootstrap Input Current Range (Note 1) ...... lgs =—100 to +100mA
Current Sense Input Voltage Range:

....................... Vipkisensey= (Vcc— 7.0) to (Vg +1.0) V
Feedback and Timing Capacitor Input Roltage Range:
......................................................... Vin=-1.0to + 7.0V
Low Voltage Indicator Output Voltage Range: ..................
....................................................... Vevny =—1.0 to +40V

Low Voltage Indicator Output Sink Current ....... lc wvy = 10MA
Thermal Characteristics:
16-Pin PDIP (N) Package
Thermmal Resistance, Junction-to-Air ...... Rgya = 80°C/W
Themal Resistance, Junction-to-Case ........... Rgyc = 15°C/W
(Pins 4,512, 13)
16-Pin SOIC (W) Package
Thermal Resistance, Junction-to-Air ...... Roya = 94°C/W
Thermal Resistance, Junction-to-Case ........... Rgyc = 18°CW
(Pins 4,512, 13)
Operating Junction Temperature .................. Ty=+150°C
Operating Ambient Temperature (Note 3) ... Ta =—40 to +85°C
Storage Temperature Range ......... Te1a =65 to +150°C

*This is a stress rating only, and functional operation of the device at these
or any other conditions beyond those indicated in the operation section of
the specifications is not implied. Exposure to absolute maximum ratings
conditions for extended periods of time may affect device reliability.

ELECTRICAL CHARACTERISTICS: V¢ = 15V, Pin 16 = V¢, Ct = 620pF, for typical values Ta = 25°C, for
min/max values Tj is the operating temperature range that applies (Note 3), unless otherwise noted.

Symbol Parameter Test Conditions Min Typ Max Units
Oscillator
fosc Frequency Ta=25°C 46 50 54 kHz
Total variation over Voo = 2.5V to 40V, 45 — 55
and Temperature
lcHa Chérge Current — 225 — HA
IpiscHG Discharge (—fﬂf}ént — 25 — | pAﬁW
lchg/ IbiscHg  Charge to Discharge Current Ratio : - 8.0 9.0 10 -
Voscp) Sawtooth Peak Voltage - 1.25 — \Y
Voscv) Sawtooth Valley Voltage — 0.55 - v
Feedback Comparator 1
VTH(FB1) Threshold Voltage Ta=25°C 4.9 5.05 52 \Y
Line Regulation (Vg = 2.5V to 40V, Ta = 25°C) — 0.008 0.03 %V
Total Variation Over Line, and Temperature 4.85 — 5.25 \
lis(FB1) Input Bias Current Vgg1 = 5.05V — 100 | 200 | 'pA' o
Feedback Comparator 2
VTH(FB2) Threshold Voltage Ta=25°C
Line Regulation (Vgc = 2.5V to 40V, Ta = 25°C) — 0.008 0.03 %N
Total Variation Over Line, and Temperature 1.225 1.25 1.275 \Y
liB(FB2) input Bias Current Vege = 1.25V 04 0 04 HA

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 as possible.

3. TLow =—-40°C THigH = +85°C
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ELECTRICAL CHARACTERISTICS: Vcc = 15V, Pin 16 = Ve, Cr = 620pF, for typical values Ta = 25°C, for

min/max values T, is the operating ambient temperature range that applies (Note 3), unless otherwise noted.

Symbol Parameter Test Conditions Min Typ Max Units
Current Limit Comparator
VtHLPk sensg)  Threshold Voltage Ta =25°C — 250 — mV
Total Variation Over Vgc = 2.5V 230 — 270
to 40V, and Temperature
liB(SENSE) Input Bias Current - ) VLPK (SENSE) = 15V — 1.0 20 HA
Driver and Output Switch (Note 2)
VcE(saT) Sink Saturation Voltage lsw = 2.5A, Pins 14, 15 Grounded \
Non-Darlington Connection Rping = 110 to V ¢, lsw/lprv = 20 — 0.6 1.0
Darlington Connection Pins 8, 10, 11 Connected — 1.0 1.4
lc(oFF) Collector Off-State Leakage Current VCE _ 40V — 0.02 100 HA
Isource (DRv) Bootstrap Input Current Source VBS Vee + 5. OV 0.5 2.0 4.0 mA
Vz B Bootstrap Input Zener Iz = 25mA o Ve +6.0 | Voo +6.0 | Vo +9.0 \Y
Clamp Voltage
Low Voltage Indicator
V1H Input Threshold Vepe Increasing 1.07 1.125 1.18 Y
VH Input Hysteresns : VVFBQ Decreasing — 15 — mvV
VoL Output Sink Saturation Voltage ~ Isnk=2.0mA — 0.15 0.4 Vv
E)H o mOutput Off- Stéféiféakééé Current Von = 15V — 0.01 5.0 A
Total Device
icc Standby Supply Current Vce = 2.5V 1o 40V, Pin 8 = V¢, — 6.0 10 mA
Pins 6, 14, 15 = 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 as possible.
3. Tiow =—40°C  THigH = +85°C

Ipk SENSE
>
Rsc2

0.25V Current

Driver Collector

._[s: . — Limit
Pt
-

e
Timing Capacitor
1ol e
G T
Shutdown a
"‘r{:e

GND

Voltage Feedback 1 E_i_L

>
>

45k

' Feedback
@Comparator
=1.25V15K Q)z.OmA
9+
I1a2sv,~= Frov

Vee o

Switch Collector

I BT T

+ -
2
(2]
=
.||-1
pa;
[2)
4
(=]

i

o

Nﬂ_{l

E

Switch Emitter

bt |

Voltage Feedback 2 E

LVI Output E

1HY

= Sink Only

1
Bootstrap Input ~ Positive True Logic

LVI

(Bottom View)

Figure 1. Representative Block Diagram
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Figure 2. Typical Operating Waveforms
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