NAT o cncun
LINEAR INTEGRATED CIRCUIT

Description

The SET SPWA419 incorporates all the functions required in the construction of a pulse-width
modulation switching circuit. Designed primarily for switching power supply control or DC-DC
convectors, it offers the systems engineer the flexibility to tailor control circuitry to its own
application.

Features and Applications

* Complete PWM power control circuitry

* Uncommitted outputs for 200mA sink or source current

*  Qutput control selects single ended or push pull operation
* Internal circuitry prohibits double pulses over total range
*  Easy synchronization

Device Information

Ordering Number Package Packing
SPW419-TD DIP-16 Tube
SPW419-RS SOP-16 Tape Reel
SPW419-RP TSSOP-16 Tape Reel

SPW419-TD
- NT: :
I (1) Package Typs (1) T: Tube, R: Tape Reel
(2) Packing Type (2) D: DIF-16, S: SOP-16, P: TSSOP-16
MARKING
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Absolute Maximum Ratings

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage(Note 3) Vee 41 V
Amplifier Input Voltage VN VCC+0.3 V

Collector Output Voltage Vour 41 V
Collector Output Current lco 250 mA
Power Dissipation (Ta=25C) Po 1000 mW
Derate at TA>25C 9.2 mW/C
Junction Temperature T, 125 T
Operating Temperature Torr -25~ +85 T
Storage Temperature Tste -40 ~ +150 T
Notes: 1. Absolute maximum ratings are those values beyond which the device could be permanently

damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.
2. All voltage values, except differential voltages are with respect to the network ground terminal.
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RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN TYP MAX UNIT
Supply Voltage Vce 7 40 V
Amplifier Input Voltage Vin -0.3 Vce2 V
Collector Output Voltage Vour 40 V
Collector Output Current (eachTransistor) Ic 200 mA
Current into Feedback I 0.3 mA
Timing Capacitor Cr 0.47 10000 nF
Timing Resistor Rr 1.8 500 kQ
Oscillator Frequency fosc 1 300 kHz
Operating Free-Air Temperature Ta 0 70 T

Electrical Characteristics
(Over recommended operating free-air temperature range, Vcc=15V, f=1kHz, unless otherwise

specified)
PARAMETER |SYMBOL| TEST CONDITIONS | MIN| TYP| MAX | UNIT
REFERENCE SECTION
Output Voltage Vour _ |lour=1mA 475 5 |525| V
Input Regulation Vin  [Vec=7V ~ 40V 2 25 | mV
Output Regulation Vour  |lout=1~ 10mA 1 15 mV
Output Voltage Change with ATA=MIN ~ MAX(note 2) 0.2 1 %
Temperature
Short-Circuit Output Current losc) |VRer=0 35 mA
OSCILLATOR SECTION
Frequency F Cr=0.01pF, Rr=12kQ 10 kHz
Standard Deviation of Frequency All Values of Vcc Cr, R, Ta 10 %
constant

Frequency Change with Voltage Vee=7V ~ 40V, T,=25C 0.1 %
Frequency Change with C1=0.01uF, R1=12kQ, 12 %
Temperature ATa=MIN ~ MAX

datasheet Rev. 1.1 3/9




NAT o cncun
LINEAR INTEGRATED CIRCUIT

Electrical Characteristics

PARAMETER [SYMBOL| TEST CONDITIONS | MIN |TYP|MAX|UNIT

AMPLIFIER SECTION

Input Offset Voltage |Error Viorr  |Vour (pin 3)=2.5V 2 10 | mV

Input Offset Current liorr)  |Vout (pin 3)=2.5V 25 | 250 nA

Input Bias Current heias) [Vour (pin 3)=2.5V 0.2 1 A

Common-Mode Input |Error Vee=7V ~40V -0.3~ \

Voltage Range Vee-2

Open-Loop Voltage Amplification AVour=3V, Vour=0.5V~3.5V| 70 | 95 dB

Unity-Gain Bandwidth GBw 800 kHz

Common-Mode Error Cwrr  |Vcc=40V,Ta=25. C 65 | 80 dB

Rejection Ratio

Output Sink Current(pin 3) losink  |Vip=-15mV ~ -5V, V(pin 03 | 07 mA
3=0.5V

Output source Current(pin 3) losource) | ViD=15mV ~ -5V, V(pin -2 mA
3=3.5V

OUTPUT SECTION

Collector off-state current lcorr) |Vce=40V, Vcc=40V 2 | 100 | pA

Emitter off-state Current leorr)  |Vec=Vce=40V, VE=0 -100| pA

Collector -emitter |Common-emitter Ve=0, I1c=200mA 111 1.3 \Y

Saturation Voltage |Emitter-Follower Vc=15V, le=-200mA 15| 2.5

Output Control Input Current Vin=VREF 3.5 | mA

DEAD TIME CONTROL SECTION

Input bias (pin 4) |I(BIAS) Vin=0 ~ 5.25V -2 -10 }JA

Maximum duty cycle, each output Vingpin 4=0 45 %

Input threshold Voltage(pin 4) ViR |Zero duty Cycle 3 133] V
Maximum duty cycle 0

PWM COMPARATOR SECTION

Input Threshold Voltage(pin 3) Vtr  |Zero Duty cycle 4 45| V

Input Sink Current (pin 3) lisink)  [Vipin3)= 0.7V 0.3 | 0.7 mA

TOTAL DEVICE

Standby Supply Vcc =15V Istey |pin 6 at Vrer, all other Inputs 6 10 | mA

Current Ve =40V and outputs open 9 15

Average supply current Vpin4=2V 7.5 mA

SWITCHING CHARACTERISTICS, TA=25C

Output Voltage Rise Time tr Common-emitter 100| 200 | ns

Output Voltage Fall Time t=  |configuration 25| 100 | ns

Output Voltage Rise Time tr Emitter-follower 100] 200 | ns

Output Voltage Fall Time t=_|configuration 40 | 100 | ns

Notes:

1. All typical Values except for temperature coefficient are at Ta=25C.

2. For conditions shown as MIN or MAX, use appropriate value under recommended operating

conditions.

3. Duration of the short-circuit should not exceed one second.

4. Standard deviation is a measure of the statistical distribution the mean as derived from the formula:
3 on?

O = [n=1
N-1
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Characteristics Curves
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Package Information

L9
NONINV y 16 NONINV
INPUT INPUT
INV INPUT 2 15 INV INPUT
FEEDBACK 3 14 VREF
DEAD-TIME 4 13 OUTPUT
CONTROL CONTROL
Cr 5 12 VC(;
Rt 6 11 c2
GND 7 10 E2
1 8 9 E1
PIN No. SYMBAL NAME AND FUNCTION
1.16 NONINV INPUT Error Amplifier NONINV Input
2,15 INV INPUT Error Amplifier INV Input
3 FEEDBACK Qutput Feedback Voltage
4 DEAD-TIME CONTROL |Output DEAD-TIME Control
5 Gl Timing Capacitor
6 RT Timing Resistor
7 GND Ground
8 C1 Internal Power NPN Collect1
9 E1 Internal Power NPN Emitter1
10 E2 Internal Power NPN Emitter2
11 Cc2 Internal Power NPN Collect2
12 Vce Supply Voltage
13 OUTPUT CONTROL Qutput mode select
14 VReF Reference Voltage
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Disclaimer

The content specified herein is for the purpose of introducing SET's products (hereinafter
"Products"). The information given in this document shall in no event be regarded as a guarantee of
conditions or characteristics. Examples of application circuits, circuit constants and any other
information contained herein illustrate the standard usage and operations of the Products. The
peripheral conditions must be taken into account when designing circuits for mass production.

SET does not assume any liability for infringement of patents, copyrights, or other intellectual
property rights of third parties by or arising from the use of the Products or technical information
described in this document.

The Products are not designed or manufactured to be used with any equipment, device or system
which requires an extremely high level of reliability the failure or malfunction of which may result in
a direct threat to human life or create a risk of human injury (such as a medical instrument,
transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-controller or other
safety device). SET shall bear no responsibility in any way for use of any of the Products for the
above special purposes.

Although SET endeavors to improve the quality and reliability of its products, semiconductor
products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Please be sure to implement safety measures to guard
them against the possibility of physical injury, and injury or damage caused by fire in the event of
the failure of a SET product.

The content specified herein is subject to change for improvement without notice. When using a
SET product, be sure to obtain the latest specifications.
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