TD3842A/3843A/ 3844A./ 3845A
HIGH PERFORMANCE CURRENT MODE PWM CONTROLLERS

DESCRIPTION

The TD3842A /3843A/3844A/3845A are fixed frequency current-mode
PWM controller. They are specially designed for Off - Line and DC-to-DC
converter applications with minimum external components.
These integrated Circuits feature a trimmed oscillator for precise duty cycle \0/,’{\
control, a temperature compensated reference, high gain error amplifier. & SOP-8
current sensing comparator, and a high current totempole output Ideally
suited for driving a power MOSFET. Protection circuity Includes built in
under-voltage lockout and current limiting. The TD3842A and TD3844A
have UVLO thresholdsof 16V (on) and 10V (off) The TD3843A and
TD3845A are 8.4V (on) and 7.6V (off) The TD3842A and TD3843A
can operate within 100% duty cycle. The TD3844A and TD3845A can
operate with 50% duty cycle.
FEATURES
» Low Start Up Current DIP-8
e Maximum Duty Clamp
e UVLO With Hysteresis
e Operating Frequency Up To 500KHz
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TD3842A/3843A /3844A | 3845A

MAXIMUM RATINGS

Rating Symbol Value Unit
Bias and Driver Voltages (Zero Series Impedance, see also Total Device spec) Vee, Ve 30 \Y
Total Power Supply and Zener Current (Icc +12) 30 mA
Output Current, Source or Sink (Note 1) lo 1.0 A
Output E nergy (Capacitive Load per Cycle) W 5.0
Current Sense and Voltage Feedback Inputs Vin -0.3t0o+55 \Y
E rror Amp Output Sink Current lo 10 mA

Power Dissipation and Thermal Characteristics
D Suffix, Plastic Package

Maximum P ower Dissipation @ Tp = 25°C Pp 862 mwW
Thermal Resistance, Junction-to-Air Raa 145 °C\W
N Suffix, Plastic Package

Maximum P ower Dissipation @ Tp = 25°C Pp 1.25 W

Thermal Resistance, Junction-to-Air Rqia 100 °CW
Operating Junction Temperature T; + 150 °C
Operating Ambient Temperature Ta Oto+70 °C
Storage Temperature Range Tstg - 65to + 150 °C

1. Maximum Package power dissipation limits must be observed.

ELECTRICAL CHARACTERISTICS (Vcc =15V, [Note 2], Rt =10k, Cy =3.3 nF, Tp = Tiow t0 Thignh [Note 3], unless otherwise noted.)

TD3842A/A3A/44A/A5A
Characteristics Symbol Min | Typ | Max Unit
REFERENCE SECTION
Reference Output Voltage (Io = 1.0 mA, T; =25°C) Vet 4.9 5.0 51 \Y
Line Regulation (Vcc =12V to 25 V) Regjine - 2.0 20 mV
Load Regulation (Ig = 1.0 mA to 20 mA) Redioad - 3.0 25 mV
Temperature Stability Ts - 0.2 - mV/°C
Total Output Variation over Line, Load, Temperature Vet 4.82 - 5.18 Vv
Output Noise Voltage (f =10 Hz to 10 kHz, Vi - 50 - nv
T; =25°C)
Long Term Stability (Tp = 125°C for 1000 Hours) S - 5.0 - mV
Output S hort Circuit Current Isc -30 -85 -180 mA
OSCILLATOR SECTION
Frequency fosc kHz
T;=25°C 47 52 57
Ta=Tiowt0 Thigh 46 - 60
Frequency Change with Voltage (Vcc =12 V to 25 V) Dfosc/Dv - 0.2 1.0 %
Frequency Change with Temperature Dfosc/Dr - 5.0 - %
Ta = Tiow 10 Thigh
Oscillator Voltage Swing (P eak+to+P eak) Vosc - 1.6 - \Y
Discharge Current (Vogc =2.0 V) ldischg mA
T;=25°C 7.5 8.4 9.3
Ta=Tiow tO Thigh 7.2 - 9.5
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TD3842A/3843A / 3844A | 3845A

ERROR AMPLIFIER SECTION

TD 3842A/A3A/44A/A5A
Characteristics Symbol Min Typ Max Unit
Voltage Feedback Input (Vg =2.5V) VEg 2.42 2.5 2.58 Vv
Input Bias Current (Vg =2.7 V) lis - -0.1 -2.0 mA
Open Loop Voltage Gain (Vo =2.0V to 4.0V) AvoL 65 90 - dB
Unity Gain Bandwidth (T; = 25°C) BW 0.7 1.0 - MHz
Power Supply Rejection Ratio (Vcc =12V to 25 V) PSRR 60 70 - dB
Output Current mA
Sink (V():l.l V, Vgg = 2.7 V) Isink 2.0 12 -
Source (Vo =5.0V, Vgg =2.3V) IS ource -0.5 -1.0 -
Output Voltage Swing Vv
High State (R =15 k to ground, Vgg =2.3 V) VoH 5.0 6.2 -
Low State (R, =15 k to Ve, VEg = 2.7 V) VoL - 0.8 1.1

2. AdjustV¢c above the Startup threshold before setting to 15 V.

3. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to ambient as possible.
Tiow = 0°C for TD3842A/43A/44A/45A Thigh = +70°C for TD3842A/43A/44A/A5A

ELECTRICAL CHARACTERISTICS (Vcc =15V, [Note 4], Rt =10k Cy=3.3nF, Tp =Ty t0 Thignh [Note 5],
unless otherwise noted.)

Characteristics Symbol | Min | Typ | Max | Unit |
CURRENT SENSE SECTION
Current Sense Input Voltage Gain (Notes 6 & 7) Ay 2.85 3.0 3.15 VN
Maximum Current Sense Input Threshold (Note 6) Vin 0.9 1.0 11 \Y
Power Supply Rejection Ratio PSRR dB
Vcec =12 to 25V (Note 6) - 70
Input Bias Current lis - -2.0 -10 m
Propagation Delay (CurrentSense Inputto Output) | toiH(infout - 150 300 ns
OUTPUT SECTION
Output Voltage \Y
Low State (lsjnk =20 mA) VoL - 0.1 0.4
(Isink = 200 mA) - 1.6 2.2
High State (Igjnk = 20 mA) VoH 13 13.5
(Isink =200 mA) 12 13.4
Output Voltage with UVLO Activated VoLuvLo) v
Vee =6.0V, lging = 1.0 mA - 0.1 1.1
Output Voltage Rise Time (C =1.0 nF, T; =25°C) t - 50 150 ns
Output Voltage Fall Time (C_ =1.0 nF, T; =25°C) t - 50 150 ns
UNDERVOLTAGE LOCKOUT SECTION
Startup Threshold Vin \
TD3842A/TD3844A 14.5 16 175
TD 3843A/TD3845A 7.8 8.4 9.0
Minimum Operating Voltage After TurnOn Ve (min) \Y
TD3842A/TD3844A 8.5 10 11.5
TD3843A/TD3845A 7.0 7.6 8.2
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TD3842A/3843A /3844A / 3845A

PWM SECTION

Characteristics Symbol I Min | Typ | Max | Unit |
Duty Cycle %
Maximum TD3842A/TDd3843A DC max 94 96 100
TD3844A/TDdA3845A 47 48 50
Minimum DC min - - 0
TOTAL DEVICE
Power Supply Current (Note 4) lcc mA
Startup:
(Vcc =6.5V for TD3843A, - 0.5 1.0
14 V for TD3842A) Operating - 12 17
Power Supply Zener Voltage (Icc =25 mA) Vz 30 36 - \

4. AdjustVcc above the Startup threshold before setting to 15 V.

5. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to ambient as possible.
Tiow = 0°C for TD3842A/43A/44A/45A Thigh = +70°C for TD3842A/A3A/A4A/45A

6. This parameter is measured at the latch trip point with Vg =0 V.

DV Output Compensation

DV Current Sense Input

7. Comparator gain is defined as: Ay

s L JHUU U UL

Output/

Current Sense -~
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Figure 1. Timing Diagram
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TD3842A/3843A /3844A / 3845A

OSCILLATOR SECTION
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Shutdown TD3842A can be accomplished by SHUTDOWN TECHNIQUES

two methods; either raise pin 3 above 1V or pull
Pin 1 below a voltage two diode drops above
ground. Either method caused the output of PWM
comparator to be high(refer to block diagram).
The PWM latch is reset dominant so that the
output will remain low until the next clock cycle
after the shutdown condition at pins 1 and/or 3
is removed. In one example, an externally latched
shut—down may be accomplished by adding an
SCR which be reset by cycling Vcc below the Shutdown
lower UVLO threshold. At this point the reference
turns off allowing the SCR to reset.

—_—

Shutdown

To current
Sense resistor
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TD3842A/3843A/3844A / 3845A
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High peak current associated with capacity loads necessitate careful grounding techniques. Timing and bypass
capacitors should be connected close to pin 5 in single point GND. The transistor and 5k\Wpotentio-meter are used
to sample the oscillator waveform and apply an adjustable Ramp to Pin 3.

UNDER-VOLTAGE LOCKOUT

ON/OFF Command
to rest of IC

TD3842A/44A
TD3843A/45A

Von=16V, Voff=10V
Von=8.4V, Voff=7.6V

Icc

<15mA

<lmA

Voff

Vce

During Under-Voltage Lockout, the output driver is biased to a high impedance state. Pin 6 should be shunt to
GND with a bleeder resistor to prevent activating the power switch with output leakage currents.
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TD3842A/3843A/3844A / 3845A

CURRENT SENSE CIRCUIT

Error
Amplifier 2R

Current Sense
Comparator

Peak current (Is) determined by the formula:
IS(MAX)=1.0V/Rs.
A small RC filter be required to suppress switch transients.

ERROR AMPLIFIER CONFIGURATION

0.5mA

=
p =)

Error amplifier can source or sink up to 0.5mA

SLOPE COMPENSATION

J Isense

m i ¢ [l rense m

A fraction of the oscillator ramp can be resistively summed with the current sense signal to provide slope
compensation for converts requiring duty cycles over 50%.Note that capacitor C, forms a filter with R2 to suppress
the leading edge switch spikes.
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