n‘ ’\p | LT1526/LT3526

TECHNOLOGY Regulating Pulse Width
| Modulator

FEATURES | DESCRIPTION
= 8V {0 35V Operation The LT1526 is an improved general purpose switching
® Guaranteed +1% 5V Reference regulator control ciruit. Included on the chip are a 1% volt-
» Guaranteed 10mV/1000 Hrs. Long Term Stability age reference, oscillator, error amplifier, pulse width
» Guaranteed +3% Oscillator Temperature Stability modulator and low impedance output drivers. Also in-
= Undervoltage Lockout cluded are protective features such as a current limit com-
n 100mASource/Sink0ptputs parator, undervoltage lockout, soft-start circuitry, and

adjustable deadtime. This versatile device can be used to
implement single-ended or push-pull switching regulators
of either polarity, both transformerless and transformer-
APPLICATIONS coupled, | |
= Switching Power Supplies
» Motor Speed Control
m Power Converters

Aithough pin-for-pin and functionally compatible with in-
dustry standard 1526 and 3526 devices, Linear Technology
has incorporated several improvements in the design of
the LT1526. A subsurface zener has been used to provide
excellent reference voltage stability and the reference of-
fers improved line regulation and load regulation. The cur-
rent limit comparator sense voltage initial accuracy and
temperature stability have been greatly improved. E

The combination of improved features and advanced lin-
ear processing for high reliability make Linear Technol-
ogy’s switching regulatorsvasuperior choice.
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LT1626/1LT3526
ABSOLUTE MAXIMUM RATINGS PACKAGE/ORDER INFORMATION

(Note 1)

0P VIEW ORDER PART
Input Voltage (+ VIN) - v+ v vvvvveeerniininiiniinns +40V e T NUMBER
Collector Supply Voltage (+Vg) .. vvveeveveenn.. +40V *Eﬁ:‘;ﬁ% %jj;
LogicInputs.........coovvvvviiinnnnnns ~-0.3Vto +5.5V ———— Foureur s
Analog quuts ........................... -0.3Vto +Vin — ] crouno LT15264
Source/Sink Load Current (each output)............ 200mA e [ M+ voousern | LT35264
Reference Load Current........................... 50mA cunmenT sense 5] S oureura LT35%N
Logic SinkCurrent...................oiii, 15mA JP—— T e '
Operating Junction Temperature Range ST ] Rocsomme
LT1526.....cccvvvvviineiinennnn. -55°Cto +150°C — T3 C v
LT3526.....cccvvvvvineiiiriienennnn. 0°Cto +125°C O v
Storage Temperature Range.......... -65°Cto +150°C 18 PIN HERMETIC 18 PIN PLASTIC
Lead Temperature (Soldering, 10sec)............ +300°C

RECOMMENDED OPERATING CONDITIONS (ote2

InputVoltage..........cooevveennennnnens +8Vio +35V  Oscillator Frequency Range............... 1Hz to 400kHz
Collector Supply Voltage............... +4.5Vto +35V  Oscillator Timing Resistor.................. 2kQ to 150kQ
Sink/Source Load Current (each output)...0mAto 100mA  Oscillator Timing Capacitor................. 1nF to 20uF

Reference Load Current................. -5mAto20mA  Available Deadtime Range at 40kHz.......... 3% t0 50%

€LECTRICAL CHARACTERISTICS

(+ Vix =15V, and over operating junction temperature, unless otherwise specified.)

LT1526 LT3526
PARAMETER CONDITIONS MIN we wax | mN TYP NAX UNITS
REFERENCE SECTION (Note 3)
Output Voltage Ti= +25°C 495 5.00 v
Line Regulation +Vin=8Vto 35V ® mv
Load Regulation IL= -5mAto +20mA ® mv
Temperature Stability ® mv
Total Output Over Recommended ° v
Voltage Range Operating Conditions
Short Circuit Current Vrer=0V e 25 50 100 25 50 100 mA
Long Term Stability Tj=125°C 4 mViVkhr
UNDERVOLTAGE LOCKOUT '
RESET Output Voltage Vrer = 3.8V ° 0.2 0.4 0.2 0.4 v
RESET Output Voltage Vrer = 4.8V o 24 438 24 48 v
OSCILLATOR SECTION (Note 4)
Initial Accuracy Tj= +25°C 18 +8 %
Voltage Stability +ViN=8Vto 35V o 1 1 %
Temperature Stability :
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ELECTRICAL CHARACTERISTICS

(+V,y=15V, and over operating junction temperature, unless otherwise specified.)

LT1526 LT3526

PARAMETER CONDITIONS NIN . MAX | MIN Yp NAX UNITS
OSCILLATOR SECTION (Note 4)
Minimum Frequency Rr=150kD, Cr=204F o 1 1 Hz
Maximum Frequency |, Rr=2kQ,Cr=1.0nF ® 400 400 : kHz
Sawtooth Peak Voltage +Vin=235V ) 3.0 35 30 35 v
Sawtooth Valley Voltage +ViN=8V ®| 05 1.0 05 1.0 v
ERROR AMPLIFIER SECTION (Note 5)
input Offset Voltage "1 Rs=2ke ) 2 5 2 10 mV
Input Bias Current ® -350 -1000 -350 -2000 nA
Input Offset Current ® 35 100 35 200 nA
DC Open Loop Gain Ru=10MD ®| 64 72 60 72 dB
High Output Voltage Vpint = Vpinz=2150mV, lsource=100,.A | @ | 36 42 36 42 v
Low Output Voltage Vpin2 = Vpin1 = 150mV, lsink = 100zA ® 0.2 04 0.2 0.4 v
Common-Mode Rejection Rs<2k0 ®| 70 94 70 94 dB
Supply Voltage Rejection +ViN=12Vto 18V ® | 66 80 66 80 dB
PWM COMPARATOR (Note 4) -
Minimum Duty Cycle Vompensation = + 0.4V o 0 0 %
Maximum Duty Cycle Veompensation = + 3.6V ®| 45 49 45 49 %
DIGITAL PORTS (SYNC, SHUTDOWN, and RESET)
HIGH Output Voltage Isource = 40pA ®| 24 40 24 40 )
LOW Output Voltage Isink=3.6mA ® 0.2 0.4 0.2 04 R
HIGH Input Current Vin= 424V ® -125 =200 -125 -200 pA
LOW input Current Vii= +04V ® -225 -360 -225 -360 wA
CURRENT LIMIT COMPARATOR {Note 6) .
Sense Voltage Rs<500 e XN 100 M0 80 100 120 mV
Input Bias Current ® -3 -10 -3 -10 pA
SOFT-START SECTION
Error Clamp Voltage RESET = +0.4V ° 0.1 0.4 0.1 0.4 v
Cs Charging Current RESET = +2.4V e 5 100 150 50 100 150 A
OUTPUT DRIVERS (Each Oulput) (Note 7)

lsource = 20mA ® | 125 135 125 13.5 v
HIGH Output Voltage leouea = 100MA ol 12 m r 3 v

lsink = 20mA ® 0.2 03 0.2 03 v
LOW Qutput Voltage o= 100mA . 12 20 12 20 v
Collector Leakage V=40V o 50 150 50 150 pA
Rise Time CL=1000pF L] 03 - 06 0.3 0.6 iS
Fall Time Ci=1000pF ® 0.1 02 |- 0.1 0.2 it
POWER CONSUMPTION (Note 8)
Standby Current | SHUTDOWN = +0.4v lo] 18 0 | 18 M [ mA
The ® denotes specifications that apply over the full operating tempera- Note 3: I =0mA.
ture range. Note 4: fogc=40kHz{Ry=4.12k1 £ 1%, Cr=0.014F = 1%, Ry=00).

The shaded electrical specifications indicate those parameters which have Note 5: Vgy=0Vio +5.2V.

been improved or guaranteed test limits provided for the first time. Note 6: Vg =010 Vyy —3V. The current limit sense voltage for the LT1526 is
Note 1: Values beyond which damage may occur. 80mV <Vgense < 120mV for temperatures less than 0°C or greater than 125°C.
Note 2: Range over which the device is functional and parameter limits are Note7: Vo= +15V.

guaranteed. Note8: +Vyy= +35V, Ry=4.12k0.
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TYPICAL PERFORMANCE CHARACTERISTICS

Reference Voltage vs Supply
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TV/PICI'-IL PERFORMANCE CHARACTERISTICS

Error Amplifier Open Loop Gain vs

Frequency Soft-start Time Constant vs Cg
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APPLICATIONS INFORMATION

FUNCTIONAL DESCRIPTION AND PIN FUNCTION
Voltage Reference

The reference regulator (pin 18) supplies a regulated 5.0V
to all internal circuitry, as well as up to 20mA for external
circuitry. It is fully active at supply voltages (pin 17) of 8V
and greater.

The LT1526 can operate from a 5V supply by connecting
+ V|N to Vger (pin 18 to pin 17) and maintaining the supply
between 4.8V and 5.2V.

Undervoltage Lockout

The undervoltage lockout circuitry protects both the
switching regulator and the power devices it controls from
inadequate supply voitage, which can result in unstable
control circuitry. If + V) is too low, the circuit turns off
the output drivers, holds RESET (pin 5) low and the soft-
start capacitor in a discharged state.

Soft-Start

The soft-start circuitry protects the power devices from
high surge currents during power supply turn-on by limit-
ing the available PWM duty cycle.

When + V|y reaches a sufficient voltage to allow RESET to
go high, a 100xA current source charges the external Cs
capacitor (pin 4) linearly to 5V. The ERROR AMPLIFIER
output is clamped to 600mV above the Cs voltage, and the
available duty cycle of the PWM increases linearly. Maxi-
mum duty cycle is available when the Cg voltage reaches
about 3V.

Digital Control Ports

The three digital control ports are bidirectional. Each port
can drive TTL and 5V CMOS logic directly. They can also
be driven by open-collector TTL, open-drain CMOS, and
open-coliector voltage comparators.

Driving SYNC (pin 12) low causes a discharge cycle in the
oscillator. Driving SHUTDOWN (pin 8) low causes the out-
puts to turn off, Driving RESET (pin 5) low causes the out-
puts to turn off and discharges the Cg capacitor.

Oscillator

The internal oscillator circuitry sets the frequency of
operation for the switching regulator. Frequency is set by
Rr (pin 9), C1 (pin 10), and Rp (pin 11). With Rp=00, the
values for Rt and Cr may be chosen from the oscillator
period graph. If the desired deadtime is increased, the

. value of Ry may need to be decreased to maintain the de-

sired frequency.

The frequency at either output is half that of the oscillator,
and the frequency at +Vg (pin 14) is equal to the
oscillator. _

Synchronous Operation

Two or more switching regulators may be synchronized by
setting the master to the desired frequency and sharing
the oscillator signals with the slave units. Slave Cr pins
are tied to the master Cr pin, and slave SYNC p|ns are tied
to the master SYNC pin. Slave Ry and Rp pins are left
open.

External logic synchronizahdn can be used by setting the
oscillator period to be 10% longer than the external clock
period, and connecting the external clock to the SYNC pin.

- A periodic low of about 0.54s wide will lock the oscillator

to the external frequency.

Error Amplifier

The differential input (pins 1 and 2), single-ended output
(pin 3) transconductance amplifier provides about 70dB of
gain. The output has an impedance of 2MQ, and since all
voltage gain occurs at the output, the gain characteristics
can be controlled with shunt reactance to ground.

OQutput Drivers

The totem-pole output drivers can source and sink 100mA
continuously and 200mA peak. The outputs are driven
180° out of phase by the flip-flop. Loads can be driven ei--

. ther from the outputs or the + Vg pin. Since large transient

currents occur within the output stages during switching,
a resistor is recommended in series with + Vg (pin 14) to
limit the peak current. The resistor value should be
+Vc/200mA.
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APPLICATIONS INFORMATION

Current Limit

The current limit comparator turns off the outputs when sis is built into the trip point, of about 10mV, to prevent
the input voltage (pin 7 to pin 6) exceeds 100mV. Hystere-  oscillations.

TYPICAL APPLICATIONS
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TYPICAL APPLICATIONS

LT1526 Lab Test Fixture
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