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The TL497A incorporates on a single monoltthic chip Lr} i
all the active functions required in the construction 1 [ } 2 [ I 3 ! 4 I 5 I l 5 l 7
of a switching voltage regulator. It can also be used as COM INMIBIT FREQ SUB  GND CAT™ 4NODE
. PARATOR CON  STRATE QCE
the contral element to drive external components for tNPUT TROL
high-power-cutput applications. The TL497A was
designed for ease of use in step-up, step-down, or NC~No nternal connection
voltage inversion applications requiring high
efficiency.

A block diagram of the TL497A 1s shown in the abaove pinout. The TLA97A s a fixed-on-time vaiiable-frequency
swiiching voltage regulator control circuit. The on tme is programmed by a sing'e external capaocitor connected
between the frequency control pin and ground. This capacitor, CT, 1s charged by an internal constant-current generator
to a predetermined threshold. The charging current and the threshold vary proportionally with V., thus the on time
remains constant over the specified range of input voltage {5 to 12 volts). Typical on times for various values of Ct are
as follows:

TIMING CAPACITQOR, CT (pF) 200} 250| 350 {400} 500 | 750 | 1000 | 1500 | 2000
ON-TIME {us) 191 22 26| 32 44 56 80} 120 180

The output voltage is controlled by an external resistor ladder network {R1 and R2 in Figures 1, 2, and 3) that provides
a feedback voltage to the comparator input. This feedback valtage is compared to the reference voltage of 1.2 volts
(relative ta the substrate pin) by the high-gain comparator. When the output voltage decays below the value required to
maintain 1.2 V at the comparator input, the comparator enables the oscillator circuit, which charges and discharges C1
as described above. The internal pass transistor is driven on during the charging of C. The internal transistor may be
used directly for switching currents up to 500 milliamperes. Its collector and emitter are uncommitted and it is current
driven to allow operation from the positive supply voltage or ground An internal Schottky diode matched to the
current characteristics of the internal transistor is also available for blocking or commutating purposes. The TL497A
also has on-chip current-limit circuitry that senses the peak currents in the switching regulator and protects the inductor
against saturation and the pass transistor against overstress. The current limit s adjustable and 1s programmed by a
single sense resistor, R¢|, connected between pin 14 and pin 13. The current-limit circuitry 1s activated when 0.7 volt
is developed across Rcy . External gating is provided by the inhibit input. When the inhibit input is high, the ourput s
turned off,

Simplicity of design is a primary feature of the TL497A. With oniy six external components (three resistors, two
capacitors, and one inductor), the TL497A will operate in numerous voltage conversion applications {stec-up, step-
down, invert) with as much as 85% of the source power delivered to the lcad. The TL497A replaces the TL437 in all
applications.

The TL497AM 1s characterized for operation over the full military temperature range of —-55°C to 125°C, the TL497A|
is characterized for operation from —25°C to 85°C, and the TL497AC from 0°Cto 70°C.
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TYPES TL437AM, TL4S37Al, TL437AC
SWITCHING VOLTAGE REGULATORS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Input woltage V¢ (see Note 1}
Output voltage
Comparator input voltage
Inhibit input voltage
Diode reverse voltage
Power switch current
Diode forward current .
Conunuous total dissipation at {or below) 25 C free-air temperature {see Note 2)
Operating free air temperature range TL497AM
TLAGTAI
TL497AC
Storage temperature range .o .
Lead temperature 1,6 mm (1,16 inch) from case for 60 seconds J package
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. N package

NOTES 1 All voltage vaiues except diode voltages are with respect to network ground terminal

15V
35V

5V

5V

35V

750 mA

750 mA

1000 mw

-55 Ctwo 125 C
~25°C 10 85°C
0°Cto70°C
-65°C10 150 C
. 300°C

. 260°C

2 Above 28°C free-aw temperature, derate the N package at the rate of 3 2 mW' > C. Above 41° C free-aw temperature, decrate the J glass-mounted
package at the rate of 8 2 mW/° C Above 53°C free-ar temperature, derate the J alloy-mounted package at the rate of 11 0 mW’*C In the J package,

TL497AM chips are alloy mounted, TL497AC chips are glass-mounted.

recommended operating conditions

MIN MAX UNIT
Input voltage, V| . L. . oL 4.5 12 \
Qutput voltage: step-up configuration (see Figure 1) Vi+2 30 vV
step-down configuration (see Figure 2) Viet V=1 \
inverting regulator (see Figure 3) ~Vref -25 v
Power switch current 500 mA
Diode forward current 500 mA
electrical characteristics at specified free-air temperature, V| = 6 V (unless otherwise noted)
TL4A97AM, TLAY7AI TL497AC
PARAMETER TEST CONDITIONS? = UNIT
MIN TYPI MAX MIN  TYPI MAX
High-level 1nhibit input voltage 25 C 2.5 2.5 Vv
Low-level inhibit input voltage 25 C Q0.8 Q.8 v
|_High-level inhibit input current | Vi) <5V Full range 0.8 1.5 0.8 15 mA
| Low-levet inhibit 1nput current | V(1) -0V Full range 5 20 5 10 [ kA
'L Comparator reterence voltage V| <45V io6V Fullrange ! 1 14 1.20 1.26 | 108 1.20 132 \
[Iompararor input bias current V=6V Full range ; 40 100 40 100 KA
I0=100mA | 25¢C | 013 02 013 0.2
- =45V
Switch on-state voltage V) .5 Ty~ 500 mA | Full range | : 085 \
PO 10 ) 10 50
ft stas = v, Vg = A
Switch off staie current V=45V, 0=30V Fall range 550 300 K B
Current-hinut sense voltage Vy=§V 25 C G 45 1 {Q4as 1 % ’
1o = 10mA Full range 0.75 095 0.75 0.85
Dincte tarvrira vsitage 1o - 100 mA Full range | Q9 11 0.9 v
10 500 mA i Fult range | 133 i 75 133 135
- 1o 500 uA | Full range' 230
O nve se sol"
1 J10de reve se vOltage P 300 4 A ‘lFuHrange: 30 \%
] . i [ 25C | 1 14 11 14
X On-stite supoly ~urrent ! Foll tange T 5 mA
[ [ | 5¢C 6 e 5 s ,
e Sud [ nA
Ot state: cueply »urrent { (Foil range 3 0 m .

Eute ange 50 T AT a0 g 0w tn

ANt s anes seeoat T

25 C tor TLA972 s 25 Cro85 C ana ‘or TLI37AC 1s0'C o 7G°C
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TYPES TLAS7AM, TL437Al, TL4S7AC,
SWITCHING VOLTAGE REGULATORS

TYPICAL APPLICATION DATA
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EXTENDED POWER CONFIGURATION

(USING EXTERNAL TRANSISTOR)

DESIGN EQUATIONS

Vo
e | =210 max |—
PK 0] v

{ Ml (us)
o L {uH) = — 1qnlus
K on

Choose L {50 10 500 uH), calculate
ton (25 to 150 us)

* Ct(pF)= 12 tgnlus)

R1= (Vg - 1.2) kQ

05V
* RcL=
Pk
Vo K
¢ CrluF)=tgqg —
FWF)= ton Vripple (PK)

FIGURE 1-POSITIVE REGULATOR, STEP-UP CONFIGURATIONS
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EXTENDED POWER CONFIGURATION

(USING EXTERNAL TRANSISTOR)

DESIGN EQUATIONS

e Ipk =2 IlQ max
Vi—-Vo
e L (uH) = = tonlus
IPK

Choose L {50 to 500 uH), calculate
ton (10 to 150 us)

e Cyi(pF) =12 tgnlus)

e Ri1={(Vg—-1.2)kQ

osv
s ReL=—
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Vi
—_— I
va 'PK 10
* Cfr (uF) = tgoq
Vripple (PK)

FIGURE 2—-POSITIVE REGULATOR, STEP-DOWN CONFIGURATIONS
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TYPES TL437AM, TL437Al, TL437AC
SWITCHING VOLTAGE REGULATORS

TYPICAL APPLICATION DATA
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BASIC CONFIGURATION
(Ipk < 500 mA) ® C1(pF) =12 tgnlus)
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L 3
EXTENDED POWER CONFIGURATION *Use external catch-diode, e.g., 1N40Q1, when building an
{USING EXTERNAL TRANSISTOR) inverting supply with the TL497A.
FIGURE 3-INVERTING APPLICATIONS
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EXTENDED INPUT CONFIGURATION WITHOUT CURRENT LIMIT
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CURRENT LIMIT FOR EXTENDED INPUT CONFIGURATION
FIGURE 4—EXTENDED INPUT VOLTAGE RANGE (V| > 15 V)
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