Bay Linear

Inspire the Linear Power

 B3842/43/44/45A&A1
Description

»

e Low Start-Up and Operating Current
The Bay Linear B3842/43/44/45 are fixed frequency current- e Maximum Duty Cycle
mode PWM controller. These devices are designed for Off- e O tins F Up to 500KH
Line and DC-to-DC converter applications with minimum perating krequency p. 0 z .
external components. The B3842 family Feature a trimmed e Under voltage Lockout with Hysteresis
oscillator for precise duty cycle control, a temperature e Available in 8 pin SOIC
compensated reference, high gain error amplifier, current e  Similar to industry Standard UC3842

sensing comparator, and a high current totempole output.
Ideally suited for driving a power N-Channel MOSFET’s. It is
low when is on off stage. Protection circuitry includes built in
under-voltage lockout and current limiting.

Major differences between members of these series are the

UVLO thresholds and maximum duty-cycle ranges. Typical

UVLO thresholds of 16V (on) and 10V (off) on the B3842 and
B3844 devices make them ideally suited to off-line Appllcatlons

applications. These corresponding typical thresholds for the ¢ Switching Power Supply
B3842 and B3845 devcies are 8.4V (on) and 7.6V (off). The e  Monitor

B3842 and B3843 devcies can operate to duty cycles

approaching 100%. A duty-Cycle range of 0 to 50% is

obtained by the B3844 and B3845 by the addition of an

internal toggle flip-flop, which blanks the output off every

other clock cycle. It id available in 8 pin DIP and SOIC

packages.

Pin Connection Ordering Information

Devices Package Temp.
L B384X(Z)M SO-8 0°Cto70°C
B384X(Z)P 8-DIP 0°Cto70°C

Z=A ON Semi Z=A1 Fairchild & Samsung

8-Pin Surface Mount

comp [] 1 8 ] REF
Ne [ 2 7] vece
sense (] 3 6 ] outpur
rRCT[ ] 4 5] aNp
Top View
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B384X

Absolute Maximum Rating

Parameter Symbol Value Unit
Supply Voltage Vee 30 \
Output Current Io +1 A
Analog Input (pin 2,3) Viana) -0.3t06.3 \
Error Amp Output Sink Current Isink B.A) 10 mA
Power Dissipation Pp 1 W
Storage Temperature Range T -65 to 150 °C
Lead Temperature (Soldering 10 Sec.) Tp 260 °C

Electrical Characteristics
(Voe = 15V;Rr = 10Q), Cr = 3.3nF, T»=0 °C to +70°C, unless otherwise specified)

Parameter | Symbol | Conditions | MIN [ TYP | MAX | UNIT
REFERENCE SECTION
Reference Voltage VREer Ty=25 °C. Iggr= ImA 4.90 5.00 5.10 \%
Line Regulation REG (jiney | 12VEV 25V - 6 20 mA
Load Regulation REG ImA<IR<20mA - 6 25
(LOAD) T=25°C
Short Circuit Output Isc T=25°C - -100 -180 mA
Current
OSCILLATOR SECTION
Oscillator Frequency f T=25°C 47 52 57 KHz
Frequency Change with Af/AV e | 12VEV 25V - 0.05 1 %
Voltage
Oscillator Amplitude Vosc - 1.6 - Vpp
ERROR AMPLIFIER SECTION
Input Bias Current Igias - -0.1 -2 LA
Input Voltage Vigesa V,=2.5V 2.42 2.50 2.58 \
Open Loop Voltage Gain Gvo 2V<V <4V 65 90 - dB
Power Supply Rejection PSRR 12VLV(L25V 60 70 - dB
Ratio
Output Sink Current Isink V,=2.7V,V,=1.1V 2 7 - mA
Output Source Current Isource | Vo=2.3, V=5V -0.6 -1.0 - mA
High Output Voltage Vou V,=2.3, R = 15Q to GND 5 6 - \
Low Output Voltage VoL V,=2.7, R = 15Q to pin 8 - 0.8 1.1 \Y%
OUTPUT SECTION
Low Output Voltage VoL Iswk = 20mA - 0.08 0.4 \%
Isivg = 200mA 1.4 2.2
High Output Voltage Vou Source = 20mA 13 13.5 - Vv
Source = 200mA 12 13.0 -
Rise Time R T;=25 °C, C,=InF (note3) - 45 150 ns
Fall Time tr T,=25°C, C.=InF (note3) - 35 150 ns

Note: Output Switch tests are performed under pulsed conditions to minimize power dissipation
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Electrical Characteristics

B384X

(Vee = 15V;R1=10Q), Cr = 3.3nF, T5=0 °C to +70°C, unless otherwise specified)

Parameter | Symbol | Conditions | MIN [ TYP [ MAX | UNIT
CURRENT SENSE SECTION
Gain Gy (Note 1 & 2) 2.85 3 3.15 VIV
Maximum input Signal Vinmaxy | Vi=5V (Note 1) 0.9 1 1.1 \Y
Power Supply Rejection PSRR | 12V<V <25V 70 - dB
Ratio
Input Bias Current Igias -3 -10 LA
UNDER-VOLTAGE LOCKOUT SECTION
Start Threshold Vinen B3842/B3844 14.5 16 17.5 v
B3843/B3845 7.8 8.4 9
Min-Operating Voltage v B3842/B3844 8.5 10 11.5 v
(after Turn On) OFRMIN [7B3843/B3845 7.0 7.6 8.2
PWM SECTION
B3842/B3843 95 97 100
Max Duty Cycle D(MAX %
*ONY Y MAY) I B3saa/Basas 47 ai >0 0
Min Duty Cycle D (MIN) - - 0 %
TOTAL STANDBY CURRENT
Start-Up Current - B3842A/43A/44A/45A - 0.17 0.3 mA
B3842A1/43A1/44A1/45A1 0.45 1
Operating Supply Current Iccoorry | V3=V,=ON - 14 17 mA
Zener Voltage vV, Icc 30 38 - \4
Block Diagram
Vco EE * +
34v uvLO : Zl& y
_1 gy REF
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Gnd [5/9 i | 50mA
250V
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RT\GT Ezl— Osc
E Output
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Amp
E Pwr
Ground
VFe |2(3
Current
Comp [1]1] Sense
Comparator
c/s [3/5
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— 1 B384X

Figure 1: Error Amp Configuration
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Error Amp can Source and Sink up to 0.5mA, and Sink up to 2mA.

Figure 2: Under-Voltage Lockout

| lce
|
ON/OFF COMMAND
TO REST OF IC
|
| <7mA |
|
| 3
|
| 3842 | 3843 05mA -+
I 18V 8.4V I } =~ Vce
l Vorr | 10V 7.6V Vore Vo
L During UVLO, the Output is low.
Figure 3: Current Sense Circuit
ERROR
AMP
| o
lls A 1V
COMP CURRENT
SENSE
| r L éa CURRENT COMPARATOR
cA< SENSE
Rs 3 GND
R
Peak Current (Is) is Determined By The Formula
1.0V
lsMax = Rs
A small RC filter may be required to suppress switch transients.
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— 1 B384X

QOutput Saturation Characteristics Error Amplifier Open-Loop Frequency Response
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Open-Loop Laboratory Test Fixture
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High peak cumrents associated with capacitive loads necessi- ground. The transistor and 5k potentiometer are used to sam-
tate careful grounding techniques. Timing and bypass capaci- ple the oscillator waveform and apply an adjustable ramp to
tors should be connected close to pin 5 in a single point pin 3.
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Figure 4: Slope Conpensation Techigues
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SCR must be selected for a holding current of less than 0.5mA.
The simple two transistor circuit can be used in place of the SCR as shown.
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Error Amp compensation circuit for stabilizing any current-mode topology except
for boost and flyback converters operating with continuous inductor current,

From V,

Error Amp compensation cireuit for stabilizing current-mode boost and flyback
topologies operating with continuous inductor current.

Figure 6. Error Amplifier Compensation
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Figure 8. Soft-Start Circuit
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Figure 9. Osciliator and Qutput Waveforms
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Advance Information- These data sheets contain descriptions of products that are in development. The specifications are based on the engineering calculations,
computer simulations and/ or initial prototype evaluation.

Preliminary Information- These data sheets contain minimum and maximum specifications that are based on the initial device characterizations. These limits are
subject to change upon the completion of the full characterization over the specified temperature and supply voltage ranges.

The application circuit examples are only to explain the representative applications of the devices and are not intended to guarantee any circuit
design or permit any industrial property right to other rights to execute. Bay Linear takes no responsibility for any problems related to any
industrial property right resulting from the use of the contents shown in the data book. Typical parameters can and do vary in different
applications. Customer’s technical experts must validate all operating parameters including *“ Typical” for each customer application.

LIFE SUPPORT AND NUCLEAR POLICY

Bay Linear products are not authorized for and should not be used within life support systems which are intended for surgical
implants into the body to support or sustain life, in aircraft, space equipment, submarine, or nuclear facility applications without
the specific written consent of Bay Linear President.
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