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PART I - SWITCHING COMPONENTS
SECTION I-SWITCHING REGULATORS

LAMBDA LAS 3800
FEATURES

& 12-40 volt operation

¢ 1,65 volt reference

o DC to 500 KHz oscillator

~ ® Programmable dead time

~ ® Programmable frequency shift

~ @ Multiple device synchronization
¢ Linear pulse width modulator

~ ® Double pulse suppression

DESCRIPTION

The LAS 3800 is a high performance monolithic inte-
grated circuit switching regulator designed for use in
fixed frequency power control applications such as
switching power supplies and motor controls. Included
in the hermetically sealed Dual in Line package are a
temperature compensated voltage reference, sawtooth
oscillator with overcurrent frequency shift, linear
‘trailing edge’ pulse width modulator with double pulse
suppression logic, error amplifier, high speed current
limit comparator, two symmetrical NPN output devices
with overcurrent protection, shutdown logic and pro-
vision for dynamic volt-time symmetry correction in
double ended systems. This circuit can be used to
implement switching regulators of either polarity, trans-
former coupled DC to DC converters, transformerless
voltage doublers, polarity converters, and DC/AC
motor controls. The LAS 3800 has been characterized
for operation over the —55°C to 125° C temperature
range.

BLOCK DIAGRAM

¢ Uncommitted error amplifier
¢ High speed current limit comparator
e Current limit frequency shift

~® Dual .5 ampere output transistors

¢ Output over-current protection
e Overvoltage shutdown

® Thermal shutdown
¢ Soft start capability

PIN CONFIGURATION

CONNECTION DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Input Voltage Range 12 —40 Volts
Collector Supply Voltage 40 Volts
Operating Temperature Range —55 to 125 °C
Thermal Resistance; junction/ambient 100 °C/Watt
Minimum Timing Resistor 5000 Ohms

ELECTRICAL CHARACTERISTICS

Unless otherwise stated, these specifications apply for Tj =0°C to 125°C, Vin = 15 volts, and f= 20 KHz (see Test Circuit)

PARAMETER TEST CONDITIONS TEST LIMITS
REFERENCE SECTION MIN MAX UNITS
Reference Voltage T;=25°C 1.56 1.74 \
Line Regulation Vin=12t0 40 volts; T;=25°C — .01 %/V
Temperature Coefficient — .01 %/°C
OSCILLATOR SECTION
Initial Frequency Accuracy Ti=25°C — +6 %
Line Regulation of Frequency Vin =12 to 40 volts, Tj=25°C — .036 %/V
Frequency T.C. — .05 %/°C
Maximum Frequency — 500 KHz
Dead Time Initial Accuracy Tj=25°C — +20% %
Dead Time T.C. — +.33 %/°C
Minimum Dead Time 1.5 — uS
ERROR AMPLIFIER SECTION
Input Offset Voltage Ti=25°C — +25 mV
DC Voltage Gain 60 — dB
Slew Rate Ti=25°C 4 N4 v/us
Output Source Current — 10 mA
Output Sink Current — .8 mA
Input Common Mode Range .6 11 Vv
Output Common Mode Range 4 8 \
Supply Rejection 70 — dB
CURRENT LIMIT COMPARATOR
Threshold Voltage Ti=25°C 2.28 2.52 Vv
Threshold Voltage T.C. —.3 —.4 %/°C
Common Mode Range 0 Vin—5 \%
Input Bias Current — —.6 mA
Time Delay to Outputs Off — 9 US
OUTPUT SECTION
Collector-Emitter Voltage 40 \
Output Current Limit 5A 14 A
On Voltage lour=.5A, Ti=25°C — 2 Vv
Leakage Current Vce =40V — 5 mA
Rise Time loutr=.5A 2 us
Fall Time lour=5A A us
SHUTDOWN LOGIC
Shutdown Temperature 150 200 °C
Over-Voltage Threshold Ti=25°C 13 14.5 vV
POWER CONSUMPTION
Standby Current (1Q) Test Circuit, Tj=25°C 7 13 mA




ESSENTIAL DESIGN
FEATURES THAT SEPARATE
LAMBDA FROM THE REST

DYNAMIC VOLT-TIME BALANCING

Dynamic volt-time balancing is essential in double-ended switching power supply systems
to prevent transformer saturation. Saturation can occur whenever a net DC voltage exists
across the switching transformer. This voltage reduces primary inductance causing switching
transistor current to increase rapidly. Excessive peak transistor current reduces maximum
system power and can result in switching transistor failure when available drive current is
not sufficient to cause transistor saturation. Transformer saturation is eliminated by forcing
alternate half-cycle volt-time products to be equal. (Volt-time = Transformer voltage X pulse
width “ON” time). Equal volt-time products eliminate transformer unbalance and results in
maximum power transmitted by the system. Volt-time balancing is accomplished during
steady-state and transient load conditions thereby assuring circuit and component reliability
for all operating conditions.

CURRENT LIMIT/FREQUENCY SHIFT

A high-speed current limit circuit is required in switching converters to protect the device
from destructive peak currents. The LAS 3800’s instantaneous peak current limiting guaran-
tees current limiting in all overload conditions, including transients, by using trailing edge
modulation. In some switching converter systems excessive power dissipation occurs in
the switching devices (transistors and rectifiers) during current limit. The LAS 3800 reduces
current limit power consumption by shifting the device oscillator down in frequency. Detec-
tion of an overcurrent condition terminates the device output pulse and reduces the slope
of the LAS 3800 ramp for the duration of the timing interval, thus decreasing the timing
frequency. Duty cycle (power consumption) is reduced and the user is alerted by an audible
switching frequency. Frequency shift may be programmed with one resistor. The current limit
frequency shift feature offered in the LAS 3800 enables the design engineer to operate switch-
ing transistors at maximum power with excellent reliability.

OUTPUT CURRENT CAPABILITY

Output drive capability of 0.5 Amps will directly drive most high-voltage switching transistors.
An internal current limit circuit protects the device from accidental short circuit or over-
load conditions by terminating the output pulse.

OVERVOLTAGE PROTECTION

Destructive output overvoltage conditions may be sensed with a LAMBDA overvoltage pro-
tector which crowbars the output of the power supply. With auxiliary circuitry the LAS 3800
can also be shut down simultaneously which protects the switching system and user load
from destructive overvoltage conditions.



INVERTER WITH BALANCE INVERTER WITH LAS 3800
DISCONNECTED BALANCE CIRCUIT CONNECTED

Veollector

100 Volts/Div.

Horizontal
10 us/Div.

Transistor
current

1 Ampere/Div.

The same inverter operated with/without current balancing. Both systems are delivering maximum power (4 amperes of transistor
current). The LAS 3800 system using Dynamic current balance produces 33% more peak output power.
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APPLICATIONS

OSCILLATOR

The LAS 3800 uses a sawtooth oscillator to
generate a linear ramp for the pulse width
comparator and system timing. Capacitor
charging current is controlled by the timing
resistor. Current limit inhibits device outputs
and reduces the positive slope of the oscillator
ramp. Thus, frequency shifting reduces system
power by reducing maximum duty cycle and is
a function of the severity of the over current
fault condition (maximum occurs at short cir-
cuit). Dead time is set by discharging the timing
capacitor with a constant current. This timing
pulse is used to synchronize all logic and pro-
vides output blanking to insure both chip out-
puts are not on at the same time during the
dead time intervai. A minimum dead time puise
width of 1.5us should be used to guarantee
proper device operation over line and tempera-
ture extremes. After selection of (a) system
frequency, (b) dead time, and (c) short circuit
frequency shift, select the proper external
device components as follows: 1) using graph
#1 select a timing capacitor for proper dead
time, 2) using graph #2 select the proper timing
resistor, 3) using graph #3 determine the proper
frequency shift control resistor.

VOLTAGE REFERENCE

The voltage reference is a precision tempera-
ture compensated zener circuit. A 7K ohm out-
put impedence allows the user to bypass system
switching noise; a .1uF capacitor is usually
sufficient.

CURRENT LIMIT

The current limit circuit is a high speed 2.4 volt
differential comparator designed to minimize
output turnoff delay and is operated on a
cycle-by-cycle basis via trailing edge modula-
tion. Turnoff delay is less than .9us under all
conditions to minimize any current overshoot.
Common-mode range extends from ground to
Vin —5 volts. Automatic system thermal derat-
ing is accompiished by a —8mv/°C threshoid
temperature coefficient. Frequency shift in cur-
rent limit mode is energized under the following
condition:

TON(MIN)

m> Imax (Rroap + Ruosses)

where, Tonming = (Toetay) ssoo + (Tmin) sw. TR,

For a practical system Tonmin Will be approxi-
mately 2us. As Rioap is decreased, Toer is
increased keeping the output current at some
preset limit (Imax). In the 3800 chip, Tonmin iS
never increased during frequency shift so that
the volt-time requirements on the inverter
transformer are never greater than normal
constant voltage operation.

VSECONDARY



ERROR AMPLIFIER

The error amplifier is a slightly modified opera-
tional amplifier with low input offset and high
slew rate necessary in dynamic volt-time
balancing.

Modiﬁcations include a constant-current sink to

ira amnnth Anaratinn Af tha Auarun~ l4ann
lIIQUIC IR RAVAVAR NI UPC' GLIUII vl llIU uvel VUILGyU

shutdown circuit and limiting current sourcing
capability so that the pulse width modulator
can be inhibited by shorting chip pin #7 to
ground (soft-start) with no damage to the error
amplifier. The gain of the current balance cir-
cuit is selectable by means of external resistors.

OUTPUT TRANSISTORS

LAS 3800 outputs are two NPN power transis-
tors with collector and emitter uncommitted.
Output current limiting of 1.4 amperes is pro-
vided and coupled directly to the pulse width
logic. The uncommitted collectors are intended
to enable the user to reduce device power dis-
sipation if output currents greater than .5
ampere are required.

SHUTDOWN LOGIC

Shutdown logic causes the chip to disable out-
puts until Vinis reduced below 3 volts. Thus,
conditions in the system considered dangerous
by the user may be detected and used to shut-
down the power conversion system. Forcing
internal junction temperature above 165° C
causes shutdown. External shutdown is accom-
plished by biasing device pin #7 above 13.8 volts
for 10us. Normal output range of the error
amplifier is .2—8 volts and cannot initiate
shutdown.
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ORDERING INFORMATION
DEVICE PRICE & QUANTITY
TYPE 1-24 25-49 50-99 | 100-249 | 250-499 | 500-999 | 1000-2499 | 2500-4999
LAS 3800 | $9.95 | $7.95 $7.95 $6.95 $6.95 $6.95 $6.20 $5.95

subject to change without notice.

Contact your area sales representative for higher quantity prices. Device configurations, specifications, and prices




TYPICAL APPLICATIONS

LAS 3800 STEP UP DC-DC CONVERTER

The above circuit is a simple 12 to 48 volt DC/DC using a PMD12K80 as the power switch.

Frequency—58 KHz The following LAS 3800 features are used:
Load regulation—13 mv 1. Error amplifier is voltage control

Line regulation—10 mv (10-14 V) 2. Internal reference

Full load current—.25 A 3. Current limit to protect 12K80; C,, D,

Max. Switch Current—3 A eliminate inductive spike across R,
Short circuit frequency shift—14X 4. Frequency shift

5. Timing Control

LAS 3800 STEP DOWN DC-DC CONVERTER

i2-2av

NG notconnected

The abdvé circuit iéé 2.5 Watt sfand éione 12-5 volt ‘DC/ DC converter.

Frequency—90 KHz The following LAS 3800 features are used:
Load regulation—5 mv (Vcc=15 V) 1. Error amplifier is voltage control

Line fegulat|0n—13 mv (FL, 12-24 V) 2. Internal reference

Full load output current—.5 A 3. Internal current limit protection

Short circuit current—1.4 A 4. Frequency shift

Short circuit frequency shift —6X 5. Timing Control



5 VOLT AT 40A

+12 VOLT AT 5A SWITCHING POWER SUPPLY

FEATURES

e +5, +12V outputs with remote sense OV
protection for 5V output

e Current limit protection for switching
transistor

¢ Dynamic volt-time balancing
¢ Short circuit frequency shift

z
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LAMBDA LAS 6300

PRELIMINARY

MONOLITHIC SWITCHING REGULATOR

FEATURES

® 5-35 volt operation.
2,00 volt reference
¢ DC to 200KHz oscillator
o Linear pulse width modulator
¢ Double pulse suppression
¢ Shutdown latch

_ » Uncommitted error amplifier
¢ Uncommitted output transistor
¢ 5 ampere output current
¢ High speed internal current limit

* Thermal shutdown
¢ Inherit Soft Start

DESCRIPTION

The LAS 6300 is a high performance monolithic integrated circuit
switching regulator designed for use in fixed frequency power
control applications such as switching power supplies and motor
controls. Included in the hermetically sealed eight pin TO-3 or
10 pin TO-96 packages are a temperature compensated voltage
reference, saw-tooth oscillator with over current frequency shift,
linear trailing edge pulse width modulator with double pulse sup-
pression logic, error amplifier, and a 5 ampere output transistor
with internal current limit protection. The LAS 6300 is characterized
for use over the —55° to 125° C operating temperature range.

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Input Voltage Range 5-20 Volts (TO-QFG_gaikd
ﬂput Voltage Range 5—40_~ Volts (TO-3 pacﬁ1
Collector Supply Voltage 40 Volts

Operating Temperature Range | —55 to 125 °C

Thermal Resistance 35 °C/W TO-3

UNLESS OTHERWISE STATED THESE SPECIFICATIONS
APPLY FOR T,=25°C, Vin=12 VOLTS, F=40KHz, AND

TO-3 PACKAGE.

PARAMETER TEST CONDITIONS TEST LIMITS
REFERENCE SECTION MIN TYP MAX UNITS
Reference Voltage ........0 ...}, 19 ... L2 e 21 ... .Volts
Line Regulation .......... Mec=61t035Volts .......oooviieiiiiie e 0.055 .. .foeeiiiii]l .%/V
Temperature Coefficient ... T;=0°Ct0 125°C ............. . viviiiiiiiiidfen.. 0.005 ...foceiiiiiiiniind) ..%/°C
OSCILLATOR SECTION
Initial Frequency ACCUIACY |.....ovviiiiiiiiiiiiinriinniiniidiiiinnnnann. 1 %
Line Regulation of
Frequency ............. Vee=61t035Volts ...l 006 ....J.cooeeiiiiiil). .%/Volt
Frequency Temperature
Coefficient ............. LTu=0°Cto125°C ....iviiiiiiiiiiiie e 0015 .. .| oeieiifen .%/°C
Maximum FreqQueNCY ...l .c.oiiiiiiiiiii i heiiiiee i 200 ..... ..KHz
Sawtooth Duty Cycle ... 0. L85 L b...%
ERROR AMPLIFIER SECTION
Input Offset Voltage ......0 ... e 10 ........ .mVolt
TransconductanCe ....... 0. ... e A0 e mA/Volt
Output Sink/Source
Current .o e e e 2 e ..mA
Input Common Mode
Range .. ..o e 15 oo 30 ...... ..Volts
OUTPUT SECTION
Collector-Emitter
Voltage ... b 40 ...... ..Volts
Qutput Current ... ... o e b S5 e ..Amperes
Saturation Voltage ........ .Emitter grounded 16=5A ....... .. ..o e 1 o) .Volts
Rise/Fall Time ............ dout=5amperes ... e e 1 o) .usec
Current Limit Sense
Voltage ... P ..Volts
Shutdown Threshold ... ... 08 ..., ..Volts
POWER CONSUMPTION
Standby Current . ... e 20 Lo ..mA
PACKAGE OUTLINES LAS 6300K
(Top View) LAS 6300L 8PINTO-3
10 PIN TO-96
ORDERING INFORMATION
PRICE QTY
DEVICE TYPE 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499 2500-4999
LAS 6300K $13.00 $11.50 $10.25 $9.50 $8.75 $7.50 $7.00 $6.60
LAS 6300L 10.00 9.25 8.50 8.00 7.50 6.75 5.90 5.35




BLOCK DIAGRAM OPERATIONAL DATA

Vec  POWER IN —> Fosc
INTERNAL 10Hz 100Hz 1KHz 10KHz 100KHz 1MHz
GND GROUND 1004F i
Ve/Ems + REFERENCE COLLECTOR OUT Co Cr
Eem— ERROR AMP (-)
CMP  COMPENSATION 10uF —— ——.01uF
Cr TIMING CAPACITOR o \
S ) —
OSCILLATOR
FREQUENCY EMITTER OUT Eo AuF [ —1.001uF
SHIFT CURRENT LIMIT
b 'WIRED AND'
PULSE OUT EnABLE | STSE (INTERNAL) T
-
SHUTDOWN '
CURRENT LIMIT SENSE (EXTERNAL) CLS J
SHT SHUTDOWN AuF 100pF
SHUTDOWN
LATCH OSCILLATOR FREQUENCY VS TIMING CAPACITOR

TYPICAL APPLICATIONS

MOTOR VOLTAGE +5 TO+35V

6300 APPLICATIONS STEP-DOWN CONVERTER

Vi +\>_ LAS 6300K
"
> o\To-3 L
s MOTOR ) ; L —<FVour
Re52
5 AMPERES MAX. r c 2 = 85uH
+|5 3 3
:E1Ku 4 5 g P < +
Ve - ASE o 5000 N KuF
iy lec .01 60002 1
5 Reme
Ci| RigRZC— | C2 1ouF +FREQ.
REMOTE SHUTDOWN > EMER" C” COMPENSATION
SHT T 10K o
CASE _—c2 S$R1 GND . ‘ ‘ ‘ GND
Fosd F T 3uF Ys00ka]-
Vo, PULSE WIDTH CONTROL 025t
o
POWER
GND ‘ \_@nouwo
FIGURE 1: A FRACTIONAL HORSE POWER D.C. MOTOR
SPEED CONTROL.
Vi MOTOR VOLTAGE +12 to +80V
™
Fosc? 30KC  Rv/Re2 C; OUTPUT OV SHUTDOWN
PIN1,2— +Vee INPUT 40 VOLTS MAX.
F1>. Ve PIN3—TIMING CAP. =.01uF FOR 30KC SWX FREQ.
PIN 4 — SHUTDOWN INPUT, THRESHOLD — .7V, GROUNDING PIN ENABLES DEV. OUTPUT

OVERVOLTAGE THRESHOLD IS .7V (1+R:/Rz2)=7V_ Ci DECOUPLES SWX NOISE
PIN 5 —Vern+/Vree— 2V VOLTAGE REFERENCE FOR OUTPUT VOLTAGE C. DECOUPLES
SWX NOI

30 SE.
AMPERES PIN 6 —VOLTAGE FEEDBACK VOLTAGE = VrerIN EQ.
MAX. PIN7 —VOLTAGE LOOP COMPENSATION, UNITY GAIN CROSSOVER GOES AS
THIS SYSTEM IS VERY STABLE Fo=26HZ ReweCome

PIN8—EMITTER OUT (POWER OUT)
OUTPUT FILTER POLE =545HZ: TWO DECADES BELOW Fswx

e
Wi
Vo> GoNTROL o0 o3 PMD18K100
?,,?? Dinere 1
: C4 SR
GND T AL I 4700F__ $o30 STEP-UP DC/DC CONVERTER
1 TEGRAL HORSE POWER D.C. MOTOR SPEED CONTROL
FIGURE2 G#lm‘zwe PMC63 AS CONTROL AND PMD18K100 AS THE POWER SWITCH. Tt Vo
Figures 1 and 2 show variable speed D.C. motor control systems using the Lambda .

LAS 6300 switching regulator. Speed is controlled by pulse width modulating the 500!!<ﬂ Co~ 1200uF
average applied motor voltage at a frequency sufficient such that the motor’s self :_T-WF )
inductance is the energy storage element (25 KHz in these applications). Motor
frequency is described by the equation;

F (motor) =Ke (Toa/T) Vm where,

K.— relates frequency to motor D.C. voltage

Ton/ T— pulse width modulation duty cycle (DC) GND

Vm— motor voltage.
The LAS 6300 controls the duty cycle ratio according to the equation;

PIN 1—
Ton/ T=2 (Vaar (1 A) — 1,225V Ve(A)) where; PIN 2 DEVICE g L ECTOR OUT
_ . o PIN 3—TIMING CAP. Fosc=30KC for Cr=.016uF

Ton— pulse width modulayor on’ time o PIN 4—SHUTDOWN (r\fECT JSED) 7=.016u

T— system switching period (4.0us in these applications) PIN 5— Venn+ /Vaer: VOLTAGE REFERENCE (2V); C BY PASSES SWX NOISE

A.—error amplifier gain (R2/R1) of LAS 6300 gm <757xgi;AglEJI%Lgpvgé.m%ESFETE%BACK

— 10N
V.et— LAS 6300 reference voltlage PIN 8 —POWER DEVICE EMITTER OUT (GROUNDED)
1,225V — LAS 6300 lower oscillator ramp voltage OUTPUT FILTER POLE =500Hz

Vc— pulse width control voltage

Thus, control of Ve will modulate the motor frequency (C3 is a high frequency by
pass for the LAS 6300 error amplifier)

Current limit protection and remote shutdown have been implemented to protect the
power switches and motors. In figure 1, currrent limit is internal to the LAS 6300 and no
user programming is necessary. In figure 2 switch current is sensed by R6 (D3 and C4
remove the effect of R6's inductance) and feed to the LAS 6300's current limit sense
pin via P1, R3 voltage divider ratio. When the voltage on pin 8 of the LAS 6300 reaches
1.7 volts the device output pulse will be terminated and frequency shift initiated
(Note: D2 is necessary to allow the LAS 6300's internal current limit to functional in
parallel with external sensing). In both applications current limit frequency shift limits
average power dissipation in the power switch and alerts the user to fault conditions.
Current limit is also useful for limiting maximum motor torque. Remote shutdown/
restart may be implemented using the LAS 6300 SHT pin. Driving this pin's voltage
above .8V will actuate the internal shutdown latch that inhibits device output pulses
until power is removed or the SHT pin is shorted to common. If the D.C. resistance of
Pin 1 (shutdown) to common, is less than 5000 ohms, operation of shutdown will be
inhibited.
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SECTION II -SWITCHING TRANSISTORS

A LAMBDA PMS SERIES

FEATURES

® Guaranteed and 100% tested for Is/b

- (second breakdown current) insuring

~maximum performance at high
~_energy levels.

e Guaranteed and 100% tested for Es/b
(second breakdown energy). Truly the
most rugged and superior switching

_ fransistors available today.

¢ Guaranteed collector to emitter break-
down sustaining voltage of 425 volts
on all switching transitors.

e Guaranteed DC current gain greater
than or equal to 5 on all the three
switching transistors. '

¢ Excellent thermal resistance on all
switching transistors providing for
more usable power and lower
operating temperatures.

¢ All switching transistors are
hermetically sealed and are subject
to leak testing.

e Full CVD Glass Passivation on all
switching transistors.

DESCRIPTION

The PMS series of switching transistors are NPN Sili-
con Power Transistors particularly suited for line
operated switching applications such as switching
regulators, inverters, solenoid and relay drivers, motor
controls and other high voltage power switching
applications.

The devices are fabricated on a passivated epitaxial
double diffused structure. The unique structure of the
device incorporates multiple emitters which are con-
nected to a common emitter electrode through dielec-
trically isolated polysilicon ballast resistors. These
ballast resistors insure uniform current density in each
emitter region and prevent hot spots, thus providing
exceptional Is/b and Es/b ratings necessary for high-
speed power switching applications.

Lambda’a switching transistors feature greatly en-
hanced forward and reverse second breakdown
characteristics. However, successful application of
these devices will require the use of proper negative
base drive (ls2) commensurate with adequate device
fall time and storage time characteristics. Presump-
tions of interchangeability of these devices with any
other similar devices should be approached with cau-
tion. Device characteristics with regard to switching
speed and reverse energy capability are compromises,
which are met with large variation in design goals from
one manufacturer’'s part number to another. When in
doubt, consult the factory for specific information
regarding either device parametric performance or
application information.

ABSOLUTE MAXIMUM RATINGS

RATING SYMBOL | PMS3K425 | PMS5K425 | PMS8K425 UNIT
Collector Emitter Voltage Veeo 425 425 425 Ve
Collector Base Voltage Veeo 470 470 470 Vac
Emitter Base Voltage Veso 7 7 7 Vac
Collector Current— Continuous lc 3 5 8 Adc
Collector Current—Peak lc 3 5 8 Adc
Base Current la 1 2 3 Adc
Total Internal Power Dissipation Po @ 150 150 225 Watts
Tc=0°C
Derate 1 1 1.49 W/°C
Tc>0°C
Temperature Range
Operating T, —65 to +150 | —65to +150 | —65 to +150 °C
Storage Tste —65 to +200 | —65 to +200 | —65 to +200 °C
Thermal Resistance Ressc 1 1 0.67 °C/W
ORDERING INFORMATION
DEVICE VOLTAGE CURRENT PRICE & QUANTITY
TYPE RATING RATING
Volts Amps 1-99 100-999 1000-2499 2500-4999
PMS3K425 425 3 $3.35 $2.70 $2.40 $2.35
PMS5K425 425 5 430 3.45 3.10 3.05
PMS8K425 425 8 9.30 7.45 6.70 6.55

Contact your area sales representative for higher quantity prices. Device configurations, specifications, and prices subject to change without notice.




ELECTRICAL CHARACTERISTICS

All parameters are guaranteed at T, of 0°C to 150°C, unless otherwise specified.

1. Pulse tested: pulse width is less than
or equal to 300 microseconds and duty
cycle is less than or equal to 2%.

2.Tj=25°C

3. Ta=25°C
4.Tc=25°C

PMS 3K 425
3 AMP 425V

PMS 5K 425
5 AMP 425V

PMS 8K 425
8 AMP 425V

DEVICE TYPE TEST SYMBOL | TEST CONDITIONS [ MIN.| MAX.| UNITS| NOTES
PMS3K425 Collector V. | lc=3Adc vd
PMS5K425 Emitter cEsar | [S-=5 lc=5Adc c
PMS8K425 Saturation 8 Ic=8Adc 2.5 1
Voltage
PMS3K425 Base V. | Ic=3Adc
PMS5K425 Emitter Besan | lo lc=5Adc Vde
PMS8K425 Saturation ls lc=8Adc 30 1
Voltage »
O
PMS3K425 DC [ lc=3Adc
Emggmgg 8uyrent 2 hee Vee=3Vdc }°:2ﬁ3° 5 | 25 1
ain w c= C
Forward 5
PMS3K425 Bias < s Vee=100 Vdc 1 Adc
PMS5K425 Second < 1 second 3
PMS8K425 Breakdown T nonrepetitive
Current O pulse
P4
Vec=400Vdc
PMS3K425 Second Ol En |is lc=3Adc | 45 my
PMS5K425 Breakdown ' E:5 lc=5Adc | 12.5 3
PMS8K425 Energy L=1mH Ic=8Adc 32
lg1=lg2
Collector
PMS3K425 Emitter Ic=100mAdc 425 vdc
PMS5K425 Breakdown V BRicEO 1,2
PMS8K425 Voltage ,
(Base Open)
PMS3K425 Collector 8 Ic=100mAdc
PMS5K425 Emitter = VR cer Ree=100Q2 425 Vdc 1
PMS8K425 Sustaining 0
Voltage E
PMS3K425 Base = Ves=7Vdc
PMS5K425 Emitter ) leso 1 | mAdc 1
PMS8K425 Leakage o
Current <I(
PMS3K425 Collector ) Vce=450Vdc
PMS5K425 Emitter v Icen Ree=100Q 3 | mAdc 1
PMS8K425 Leakage Current | O
PMS3K425 Rise . }’°°:400Vd0 Ic=3Adc
PMS5K425 Time " ' le__g lc=5Adc 075 | ws
PMS8K425 Ruis non-inductive| O lo1 lc=8Adc 4
O}.U_J lB1“|BZ
PMS3K425 Storage S s Y°°:400Vdc lc=3Adc 5
PMS5K425 Time <uw = lc=5Adc 1. us
PMS8K425 Rvis non-inductive| Z0 81 _ lc=8Adc 4
Dé |B1_lB2
PMS3K425 Fall =4 [ee=400Vde ]y —3adc 03 | us
PMS5K425 Time O ! ]L: lc=5Adc : H
PMS8K425 Rvis non-inductive - lc=8Adc 4
NOTES:

13
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SWITCHING TEST CIRCUIT

F Vee

Adjust R| to obtain desired Ic
Adjust Ig1+Ig2, Rpg1 to obtain Ip1=$ =Ig,

Adjust Ig1+igp to 0.5% Duty cycle with Pulse Rise

and fall times less than 100 ns

Ess TEST CIRCUIT

Ig1t!
0

(]

181+182 (

9

= Ve

-

Vgg=5v

PACKAGE OUTLINE

PMS 3K 425, PMS 5K 425
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SECTION III - SWITCHING DARLINGTONS

A LAMBDA PMD 20K & 25K SERIES

SWITCHING POWER DARLINGTONS

FEATURES

e —

¢ Full CVD glass passivation on all
Switching Darlingtons.

e Guaranteed hps greater than 300 at
10 amps.

e Guaranteed collector to emitter
breakdown sustaining voltages of 200,
150, and 120 Volts for 5 and 10 amp
Sw1tchmg Darlingtons.

e Guaranteed and 100% tested for I/
(Secondary Breakdown Current)
insuring Maximum performance at high
energy levels.

® Guaranteed secondary energy of 1.6
millijoules with a Baker Clamp Circuit.

e Excellent thermal resistance (6,c) on
all NPN Switching Darlingtons pro-
viding for more usable power and lower
operating temperatures.

e Built-in speed up diode for fast turn-off
with negative base drive.

e All NPN Switching Darlingtons are
hermetically sealed TO-3 packages and
subject to fine and gross leak testing.

DESCRIPTION

The PMD-20K and PMD-25K series of devicesare three
terminal NPN silicon Switching Power Darlingtons.
These monolithic devices are double-diffused epitaxial
structures with built-in base-emitter shunt resistors,
and they have been designed to switch at frequencies
up to 30kHz. These devices are CVD glass passivated to
improve reliability.

These darlingtons are designed to be used in power
applications such as in Switching Regulators and
Inverters, and can be driven directly by IC’s with no
negative base drive required for turn off. Internal diode
protection (D1) of the darlington configuration is built
into the structure to limit the device power dissipa-

ABSOLUTE MAXIMUM RATINGS

tion during negative overshoot. Diode D2 is built-in to
assist the reduction of device turn-off when negative
base drive is used.

The two different series of Switching Power Darlington
devices are available in sustaining voltages of 120, 150,
and 200 volts at a power dissipation level of 150 watts.
The devices feature high current gain (typically 1000
atlc=10amps forthe PMD-20K, and 1000 at Ic=5amps
for the PMD-25K). All darlington devices are hermetic-
ally sealed in steel TO-3 packages, providing high
reliability and low thermal resistance when used with
appropriate heat sinks.

PMD 20K PMD 25K PMD 20K PMD 25K PMD 20K PMD 25K
RATING SYMBOL 200 200 150 150 120 120 UNIT
Collector-Emitter Voltage Vceo 200 150 120 Vac
Collector-Base Voltage Veso 200 150 120 Vac
Emitter-Base Voltage Veso 2 2 2 Vac
Collector Current Cont. le 14 9 14 9 14 9 Adgc
Peak Ic 20 12 20 12 20 12 Adgc
Base Current lg 0.5 0.2 0.5 0.2 0.5 0.2 Adge
Po@
Total Internal Te=0°C 150 150 150 WATTS
Power Dissipation g
>0°C Derate at 1 Watt/°C
Temp. Range Oper. Tj —65to + 150 °C
Storage Tstg -65 to + 200 °C
Thermal Resistance ReJC 1.0 1.0 ] 1.0 °C/WATT
DEVICE VOLTAGE CURRENT QTy QTY QTyY QTY QTyY QTyY QTy QTY
TYPE RATING RATING 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499 2500-4999
PMD 20K 120 120V 14A $8.10 $7.20 $6.61 $6.39 $5.76 $4.85 $4.41 $3.97
PMD 20K 150 150V 14A 9.00 8.00 7.35 7.10 6.40 5.39 4.90 4.41
PMD 20K 200 200V 14A 11.00 9.90 9.00 8.70 7.80 6.60 6.00 5.40
PMD 25K 120 120V 9A 5.40 4.80 4.45 4.32 3.87 3.27 2.97 2.67
PMD 25K 150 150V 9A 6.00 5.45 4.95 4.80 4.30 3.63 3.30 2.97
PMD 25K 200 200V 9A 7.20 6.60 6.00 5.80 5.20 4.40 4.00 3.60

Contact your area sales representative for higher quantity prices. Device configurations, specifications, and prices subject to change without notice.
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PMD 20K, 25K SERIES

PERFORMANCE SPECIFICATIONS

ALL PARAMETERS ARE GUARANTEED AT A T, OF 0°C TO 150°C, UNLESS OTHERWISE NOTED

PMD-20K AND 25K SERIES

DEVICE TYPE TEST SYMBOL TEST CONDITIONS MIN. | MAX. | UNITS | NOTE
PMD-20K-SERIES Collector Ic=10Adc; ls=50MAdc 17 12
PMD-25K-SERIES | Emitter v Ic=5Adc; ls=25MAdc ‘ Vde ,
PMD-20K-SERIES | Saturation cESa lo=10Adc; ls=50MAdc 15 ]
PMD-25K-SERIES | Voltage le=5Adc; ls=25MAdc :

PMD-20K-SERIES | Base lc=10Adc 06 10
PMD-25K-SERIES | Emitter v le=5Adc | \\ _aq - vd ,
PMD-20K-SERIES | (Urn-On peom lo=10Adc | o= o o¢ ¢
Voltage — 2.8 1
PMD-25K-SERIES a lc=5Adc
PMD-20K-SERIES | Base- % ic=10Adc; ls=50MAdc 08 15
PMD-25K-SERIES | Emitter 5 lc=5Adc; ls=25MAdc - ,
PMD-20K-SERIES | Saturation Vessa S [ 1c=10Adc; la=50MAd Vde
meJt- Voltage © °” C: le= ¢ 2.8 1
PMD-25K-SERIES ks le=5Adc; ls=25MAdc
PMD-20K-SERIES | DC Current h O lc=10Adc; Vee=3Vdc 200 )
PMD-25K-SERIES | Gain FE z lc=>5Adc; Vee=3Vdc
Forward
Bias Vee=26V
PMD-20K-SERIES Second | 1 Second, non- 5.8 Adc 1
PMD-25K-SERIES Breakdown s repetitive pulse :
Collector Ta=25°C
Current
Second
PMD-20K-SERIES | Breakdown Eeo lc=843AdC || _4e 1y 16 Milli-
PMD-25K-SERIES | Energy Ta=25°C lc=6.7Adc : Joule
PMD-20K-120 Collector 120
PMD-25K-120 Emitter
PMD-20K-150 Breakdown lc=100MAdc
PMD-25K-150 Voltage Vigriceo |§:0 150 Vdc 1,2
(Base
PMD-20K-200 Open
PMD-25K-200 pen) 200
PMD-20K-120 120
PMD-25K-120 Collector
PMD-20K-150 Emitter Vericer Ic=100MAdc 150 s ]
PMD-25K-150 Sustaining (Sus) Ree=2.2K ohms
PMD-20K-200 Voltage 8 200
PMD-25K-200 B
PMD-20K-SERIES Emtter g
- - Base @ _ L
PMD-25K-SERIES Leakage leso 5 Veg=0.9Vdc; Ic=0 70 MAdc 1
Current 6
PMD-20K-120 w _
PMD-25K-120 Collector & | Vee=80vde
PMD-20K-150 Leakage -
PMD-25K-150 Current Iceo Vee=100Vdc 0.5 MAdc 2
PMD20K 200 | (e Vesm 150V
PMD-20K-120
Vee=80Vdc
PMD-25K-120 Collector €
PMD-20K-150 Emitter _ Ree=2.2K
PMD-25K-150 Eeakage Icer Vce=100Vdc ohms 5 MAdc 1
urrent
PMD-20K-200 _
PMD-25K 200 Vee=150Vdc
Non-Saturated
PMD-20K-SERIES Switching t lc=10Adc, Vcc=30V 0.3 uSs 23
PMD-25K-SERIES | Times ' 8 | le=5Adc, Vcc=30V : :
Rise Time =
0
PMD-20K-SERIES | Turn-On ¢ Q% | le=10Adc, Vee=30V 05 us 03
PMD-25K-SERIES | Time on 25 | lo=5Adc, Veo=30V : ,
PMD-20K-SERIES . 25 | lc=10Adc, Vee=30V
PMD-25K-SERIES | Fall Time b 565 | lc=5Adc, Voo=30V 0.8 us 23
PMD-20K-SERIES | Turn-Off ¢ Ic=10Adc, Vcc=230V 10 uS 23
PMD-25K-SERIES | Time oft lc=5Adc, Vcc=30V : ’

NOTES: (1) Pulse Tested: Pulse Width is less than or equal to 300 uSec. and Duty Cycle is less than or equal to 2.0%.
(2)Ty=25°C
(3) See A.C. test circuit.




PMD 20K, 25K SERIES
SWITCHING POWER DARLINGTONS
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PMD 20K, 25K SERIES

SWITCHING POWER DARLINGTONS
PMD 25K SERIES
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PART 11 - LINEAR COMPONENTS
SECTION I -VOLTAGE REGULATORS

LAS 723, 723B SERIES
FEATURES

¢ The only low-noise, temperature-compensated diode
reference voltage in the industry 2.5V +5%.
¢ Guaranteed line regulation:
‘ LAS-723: 0.020% Vo/V
~ LAS-723B: 0.008% Vo/V

¢ Guaranteed load regulation:
 LAS-723: 0.05% Vo @ 25mA

LAS-723B: 0.05% Vo @ 25mA

e Guaranteed input-output differential: +2.0 volts
® Guaranteed temperature coefficient:
0°Cto +125°C—0.015% Vo/°C
e Guaranteed ripple attenuation:
LAS-723: 60dB
LAS-723B: 69dB
e Guaranteed thermal resistance, junction to
ambient: 150°C/W

DESCRIPTION

The LAS-723 series voltage regulators are monolithic integrated
circuits designed for use in applications requiring a well regulated
positive output voltage. Outstanding features include full power
usage up to 150 milliamperes of load variation, internal current
limiting, and thermal shutdown on the chip under most operating
conditions. Hermetically sealed TO-96 packages are employed for
high reliability and low thermal resistance. A low-noise tempera-
ture stable diode reference is the key design factor insuring excel-
lent temperature regulation of the LAS-723 series. This, coupled to
a very low output impedance, insures superior performance and
load regulation. A very low reference voltage of +2.5 volts 5%
compared to +7.0 volts +5%, which is standard for similar devices,
allows the LAS-723 series a much greater output voltage range with-
out the use of external components.

The LAS-723 series of ten-terminal regulators is available in an
input voltage range from +5 to +40 volts, and an output voltage of
+2.63 to +38 volts. The high voltage version of this device, the
LAS-723B, is available in input voltage ranges from +5 to +50 volts,
and output voltage ranges from +2.63 to +48 volts. Both devices
offer low standby current drain, and high ripple rejection. When
additional current capability is required, series NPN or PNP
transistors may be added.

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL | MINIMUM|MAXIMUM | UNITS
Input Voltage

LAS-723 0 40"

LAS-723B Vin 0 50 Volts
Input/Output Differential

LAS-723 0 38"

LAS-723B Vin-Vour 0 48" Volts
Power Dissipation .
@ T. <25°C Po 0.8 Watts
Thermal Resistance °
Junction to Ambient 8n 150 CiWatt
Operating Junction T 0 150 oG
Temperature Range
Storage Temperature o
Range Tste 65 150 C
Lead Temperature
(Soldering, 60 Seconds Tieap 300 °C
Time Limit)

" The maximum input voltage of the LAS-723 Series is limited by the maximum
input-output differential, maximum power dissipation, and the maximum
current limit-sate operating area, whichever is less.

2 For operation above 25°C Tcase. derate @ 6.7 mW/°C.

REGULATOR PERFORMANCE SPECIFICATIONS -LAS 723,723B

Vin=+V=10 VOLTS; —V=0 VOLTS; Vo=+5 VOLTS; lo=1MA; Rsc=0; UNLESS OTHERWISE SPECIFIED.

TEST CONDITIONS LAS 723 LAS 723B
PARAMETER SYMBOL | Vin lo T, MIN. MAX. MIN. MAX. | UNITS
Output Voltage......... Vo.ooun.. .Vin=Vo+20V ..256mA ....].0-125°C |.2.63" .}...38 ...|...2.63".]..48...].volts
Input-Output Differential | Vin-Vo . .. .| . Vin=Vo+2.0V . . 150mA ...}].0-125°C |.20 ...f........., 20 L)oo .volts
Output Current ........ S S 25°C . ), 50 L ..150 .. }.mA
Line Regulation®....... REGwwne .| .Vo=+30V................ .0-125°C | ....... 0020..}........ ..0.0087.% Vo/V*®
VNn=+51t0+40V ... b .0.02% }.% Vo/V®
Load Regulation® ..... REGwoaD) fovvvvvvvvnnninn 1to 25mA |.0-125°C |....... 005...}........ ..0.05 .}.% Vo
......................... 1to 100mA|J.0-125°C |.......]...015...|........|..0.15 . ].% Vo
Quiescent Current...... lg.oovvnn V=40V 25°C Lo, A2 ..429 . ].mA
Reference Voltage...... L .25°C...].2.375 .|...2625.....2.375.]..2.625 |.volts
Reference Output
Current.............. ool No=10V ... .25°C Lol RUURC T 3L .mA
Temperature Coefficient | Tc .......0 ..o .0-125°C |........ L0015l 0.015 |.% Vo/°C*
Ripple Attenuation..... Ra....... Vin=+10V+1Vrms ........ .0-125°C |.60 ...} e, .69 . .dB
Output Noise Voltage™ . JWn «oooi i, .0-125°C | ....... B0 e ..50...].uVrms
Current Limit
Sense Voltage® ...... Vs vonn i .25°C...J.062 ..}|...074...|..062..}..0.73 .].volts
Error Amplifier
Voltage Gain......... Av oo .25°C...J.4000..|.......... 4000. .| ....... .V/V
M Vo=Va (1+ R“/Rz) ““ percentage times Vo; per °C change in temperature.
R1=Resistance from output to inverting input %' BW = 10Hz— 100KHz
R2 =Resistance from inverting input to common. ® Ree=1K()
2 |nstantaneous measurement, average chip temperature changes must 7 yn=+5 to 50 volts
be accounted for separately. ® Vin=-+10 to 20 volts; lour=25mA
® percentage times Vo; per volt change in Vin. " Vin=50 volts
ORDERING INFORMATION
Vo PRICE QTY
MODEL VOLTS lo 1-99 100-249 250-999 1000-2499 2500-4999
LAS 723 2.63-38 150mA $1.15 $1.04 $ .98 $ .92 $ .86
LAS 723B 2.63-48 150mA 1.19 1.08 1.02 .96 .90
LAS 1000 2.63-38 150mA 1.39 1.24 1.17 1.10 1.03
LAS 1100 2.63-48 150mA 1.64 1.43 1.40 1.33 1.23
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LAS 1000, 1100 SERIES

150 mA POSITIVE REGULATORS
FEATURES

® The only low-noise, temperature-compensated diode

e Guaranteed input-output dlffefential —1-2,0 volts

i ) -
reference voltage in the industry 2.5V +5%, * Guaranteed temperature ooefﬁciem. .
¢ Guaranteed line regulation: . 0°Cto +125°C—0.015% Vo/°C
o * 0, i L . -
LAS "1)00' 0. 00/" YolV * Guaranteed ripple attenuation:
e Guaranteed load regulation: » , LAS~1100 69dB .
- : 0 : .

LAS-1000: 0.05% Vo @ 25mA . * Guaranteed thermal resistance, junction to

LAS-1100: 0.05% VO @ 25mA : ambient‘ 150° c/w ‘
The ITAS-1QOO series voltage regulators are monolithic integrated  [pARAMETER symBoL | MINimuM|MAaXiMUM] UNITS
circuits designed for use in applications requiring a well regulated Input Voltage
positive output voltage. Outstanding features include full power LAS-1000 0 40"
usage up to 150 milliamperes of load variation, internal current LAS-1100 Vin 0 50" Volts
limiting, and thermal shutdown on the chip under most operating | : :
conditions. Hermetically sealed TO-96 packages are employed for ni%éalgg;t Differential 0 38"
high reliability and low thermal resistance. A low-noise temperature LAS-1100 Vin-Vour 1, 48" Volts
stable diode reference is the key design factor insuring excellent Power Dissipation
temperature regulation of the LAS-1000 series. This, coupled to a @ T.<25°C Po 0.8 @ Watts
very low output impedance, insures superior performance and load ™ | Resist
regulation. A very low reference voltage of +2.5 volts =5% Jur?gt?gn tgsl'\smiri‘gﬁt 6a 150 °C/Watt
compared to +7.0 volts 5%, which is standard for similar devices - -
allows the LAS-1000 series a much greater output voltage range _(r)perz:fnrggu\rlur%ct;on T 0 150 °C
without the use of external components. The addition of remote ?mp © nange
electronic/shutdown on this device type allows the designer a great gtorage Temperature Tera —65 150 °C
deal of flexibility in design and applications. ange
The LAS-1000 series of ten-terminal regulators is available in an |L€ad Temperature .
input voltage range from +5 to +40 volts, and an output voltage of (Tsi;':el_'i':l?t’)eo Seconds | Tieao 300 c
+2.63 to +38 volts. The high voltage version of this device, the — . - — .
LAS-1100, is available in input voltage ranges from +5 to +50 volts, m t’[‘::t'g’u‘;'gi;;‘;‘é‘n{i‘;sz‘gzxﬁr’“‘;‘; ;ﬁi‘gf’g?sggggz: lirmited by the maximum
and output voltage ranges from +2.63 to +48 volts. Both devices current limit-safe operating area, whichever is less.
offer low standby current drain, and high ripple rejection. When ' For operation above 25°C Tease, derate @ 6.7 mW/°C.

additional current capability is required, series NPN or PNP
transistors may be added.

REGULATOR PERFORMANCE SPECIFICATIONS - LAS 1000, 1100
+5 ; Rsc=0; U

Vin=+V=10 VOLTS; —V=0 VOLTS; Vo= VOLTS; lo=1MA NLESS OTHERWISE SPECIFIED.
LAS-1000 LAS-1100
LAS 1000, 1100 TEST CONDITIONS TEST LIMITS TEST LIMITS
PARAMETER SYMBOL | Vi lo T, MIN. MAX. MIN. MAX. | UNITS
Output Voltage......... Vo.oouunn .Vo+2.0 volts ...25mA .... | .0-125°C |.2.63" .|...38 ..... .2.63".}..48...].volts
Input-Output Differentiall Vin-Vo . .. .. .Vot+2.0volts ... 150mA ... |.0-125°C §.20 ...|....co. ... 20 . ).l .volts
Output Current ........ oo 25°C... ....... L1580 Lo ..150..J.mA
Line Regulation®....... REGuwie . .| Vot30volts .............. 0-125°C |....... ...0020.. . f....... ..0.008".% Vo/V*
Vin=+5to+40V ......... oo b ..0.02¢ 1.% Vo/V®
Load Regulation®...... REGuwoan) fovvvveennnien. 1to 25mA .10-125°C |........ ..005. ...l ..0.05 . }.% Vo
.......................... 1to 100mA].........|.......}...015....|.......]..015 . ].% Vo

Quiescent Current. .. ... log.ooeeotn L40volts......oiiiinn .25°C ... ...l A2 0 ..42° . I.mA
Reference Voltage...... VR oo . 25°C ... |.2.375 .]...2.625...].2.375.]..2.6257}.volts
Reference Output

Current.............. - .Vo=10volts ............... .25°C ...l R J S 3. l.mA
Temperature Coefficient f Tc ....... ...l .0-125°C | ....... ...0015 ...l ..0.015 }.% Vo/°C*
Ripple Attenuation..... Ra.oovnn.. .10 volts+1Vrms ........... 0-125°C J.60 ... ........... 69 .0l .dB
Output Noise Voltage® [ Vn ....... oo, [0-125°C |....... 10 I I ..50...).uVrms
Current Limit

Sense Voltage® ...... Vs oo 25°C...J.0.060 .}...0.110...}.0.060.}..0.110 }.volts
Error Amplifier

Voltage Gain......... Av o .25°C ... ].4000..}........... .4000. |........ VIV
Shutdown

Voltage Threshold . ...}V ........ ] 25°C....] 065 ..)...075....].065..]..0.75 . |.volts
Shutdown

Source Current ...... PP 25°C....|140...)...260 ....}.140 ..]..260.. |.uA
Current Limit

Source Current ...... P P RS 25°C....170..... ...130 ....}.70 ...}..130.. J.uA
D Vo=Va (1+R1R2) ‘““ percentage times Vo; per °C change in temperature.

R1=Resistance from output to inverting input. ' BW=10Hz— 100KHz.

R2=Resistance from inverting input to common. ® Rsc=1000
@ |nstantaneous measurement, average chip temperature changes must 7 Vin=4+5 to +50 volts

be accounted for separately. ® Vin=410 to +20 volts; lour=25mA
 percentage times Vo; per volt change in Vix. ® Vin=+50 volts




LAS 723, 723B, 1000, 1100 SERIES

150 mA POSITIVE REGULATORS
OPERATIONAL DATA
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LAS 723,723B, 1000, 1100 SERIES

TYPICAL APPLICATIONS
LAS 723, 723B
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LAS 1500, 15U, 15A00 SERIES

1.5 AMP POSITIVE REGULATORS

FEATURES

* Guaranteed input-output diferential:
[ +2.4 volts (LAS 1500 series)

* Guaranteed line regulation:
2.0% Vour @ AVin= 10 voits
(LAS 1500 series)

» Guaranteed temperature coefficient:
0 to 125° C —0.03% Vour/°C

¢ Guaranteed load regulation:
0.6% Vour @ 10mA to 1.5 amps
_ (LAS 1500 series)

e Guaranteed ripple attenuation:
58dB (LAS 1500 series)

® Guaranteed thermal resistance, junction
to case: 3°C/W

DESCRIPTION

The LAS-1500 series voltage regulators are monolithic integrated
circuits designed for use in applications requiring a well regulated
positive output voltage. Outstanding features include full power
usage up to 1.5 amperes of load current, internal current limiting,
thermal shutdown, and safe area protection on the chip, providing
protection of the series pass darlington, under most operating con-
ditions. Hermetically sealed steel TO-3 packages are utilized for
high reliability and low thermal resistance when used with an
appropriate heat sink. A low-noise temperature stable diode
reference is the key design factor insuring excellent temperature
regulation of the LAS-1500 series. This coupled to a very low output
impedance insures superior performance and load regulation.

The LAS-1500 series of three-terminal regulators are available in
fixed output voltage tolerances of +5% with nominal output voltages
ranging from +5 to +28 volts. The LAS-15A00 three-terminal
regulators are available in fixed output voltage tolerances of £2%
with nominal output voltages available of +5, +12, and +15 voilts.
The LAS-15U, a four-terminal adjustable regulator, is available
with an output range from +4 to +30 volts, adjustable with a
single potentiometer.

REGULATOR PERFORMANCE SPECIFICATIONS -LAS 1500, 15U

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL | MINIMUM|MAXIMUM | UNITS
Input Voltage Vin 0 35 (40)" | Volts
Input/Output Differential |Vin-Vour |0 30" Volts
Power Dissipation ", 2

@ Te<105°C Po 15 Watts
Thermal Resistance °
Junction to Case 0c 3 C/Watt
Operating Junction o
Temperature Range i —55 150 c
Storage Temperature _ °
Range Tsta 65 150 (e}
Lead Temperature

(Soldering, 60 Seconds Tieao 300 °C
Time Limit)

"' The maximum input voltage of the LAS-1500 Series is limited by the maximum
input-output differential, maximum power dissipation, or the maximum
current limit-safe operating area, whichever is less. Values of +35V apply to Vo of
+4V to +12V. Values of +40V apply to Vo of 13.8V to +28V.
® For operation above 105°C Tease, derate @ 333 mW/°C.

INPUT VOLTAGE TEST CONDITIONS ARE AS FOLLOWS: V,=Vo+5 VOLTS, V>=Vo+15 VOLTS, V3=Vo+20 VOLTS,

OR THE MAXIMUM INPUT WHICHEVER IS LESS.

LAS-1500 LAS-15U

TEST CONDITIONS TEST LIMITS TEST LIMITS
PARAMETER SYMBOL | Vi lo Ty MIN. MAX. MIN. MAX. | UNITS
Output Voltage......... Vo.ooeonn NMtoVa..... 10mA to 1.0A}25°C...|.0.95|Vo|"}..1.05/Vo |..4.0®..]...30...].volts
Input-Output Differential |Vin-Vo ....}........o.... 10A........ 0-125°C|.24 .....}........].. 24 .4 ... .volts
Output Current ........ lo......... B 25°C...{.10mA 15.. 10mA 1.5 .. .amps
Line Regulation‘z’. ....... REG(UNE) J.Vy to Vz ..... 10A........ 25°C .. |eeiiiild. 20............ .20 ..].% Vo
Load Regulation® ...... REGwoay | Vi .uvvonnnn. 10mA to 1.5A{25°C ...|..........}. 06....0........].. 06 ..4.% Vo
Quiescent Current. ..... a.oooee. Vil 10mA....... 25°C .. oot A0 L), ..10.. . mA
Quiescent Current Line . }lo wney ... .. Vito Va® ...} 10mA....... 25°C .. f....... ) 30.... ..ot} 3.0 ..].mA
Quiescent Current Load |la woapr. ... Vi ooovininn 10mA to 1.5A[25°C .. |.......... 30 ...} ..., .3.0 .mA
Current Limit .......... X1V R B 25°C .. ).l 35....4........ .35 ..}.amps
Short Circuit Current ... }ls......... B 25°C ...t} 35....}..... ... 3.5 ..].amps
Temperature Coefficient | Tc ........ Vieoooooonn 01A........ 0-125°C|..........|. 003...4........ .0.03 .{.% Vo/°C
Output Noise Voltage...|Wn........ Ny 01A........ 0-125°C|.......... 10° ... 0., 109, . {.uVrms/V
Ripple Attenuation ..... Ra.oovnnn. Vi 10A........ 0-125°C {.58“.....}........ .. 584, ...t .dB
Control Voltage ........ Ve ooounnn VitoVe..... 10mA....... 25°C ..ol .3.5. .4.0 ..{.volts

" Nominal output voltages are specified under ordering information.

@ |nstantaneous regulation, average chip temperature changes must be
accounted for separately.

® BW=10Hz— 100KHz.

““ Ripple attenuation is specitied for a 1Vrms, 120 Hz input ripple.
Ripple attenuation is a minimum of 58dB at a 5 volt output, and is 1dB less
for each volt increase in the output voltage.

® The maximum input voltage of the LAS-1500 series is limited by maximum
input-output differential voltage, maximum power dissipation, or the
current limit-SOA, whichever is less.

®Vo=Ve (1+R1/Ro)
R1=Resistance from output to control.
R2=Resistance from control to common.
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LAS 1500, 15U, 15A00 SERIES

1.5 AMP POSITIVE REGULATORS

REGULATOR PERFORMANCE SPECIFICATIONS ~LAS 15800

INPUT VOLTAGE TEST CONDITIONS ARE AS FOLLOWS: V;=Vo+5 VOLTS, V>.=Vo+15 VOLTS, V3=Vo+20 VOLTS,
OR THE MAXIMUM INPUT WHICHEVER IS LESS.

LAS-15A00
TEST CONDITIONS TEST LIMITS

PARAMETER SYMBOL Vin lo T, MIN. MAX. UNITS
Output Voltage ...........|.. Vo ovvvvnni VitoVo........ .10mAto 1.0A .}..25°C..... 0.98 Vo| ™ 1.02 Vo .volts
Input-Output Differential . .[..Vin-Vo ..... oot J10A L L.0-125°C . ...24 Lo ool .volts
OutputCurrent...........0..lo ..ooovl W) 12 ..25°C ... ]...10 .....}... 15 ..... mA
Line Regulation'z' .......... REG(UNE) V, to V2 ........ I0A Ll L25°C e .20 ... .. % Vo
Load Regulation® ........|.. REGuwoan) . .| Vi ..ot .10mAto15A . [..25°C ... |........... ..06 ..... % Vo
Quiescent Current........|.. o veeeennnn B mA........| 25°C e 10 mA
Quiescent CurrentLine .. .| .lowne ......| VitoVa........ L10mA L L25°C L ..3.0 ... .. mA
Quiescent Current Load. . .. .lo woap) - - ... Ny, .10mAto15A . |..25°C ....|........... ..3.0 mA
Current Limit............|.. [TV I & Vicoooooooon oo L25°C e .35 ... amps
Short Circuit Current ..... R R Vi L25°C e .35 ..... amps
Temperature Coefficient . ... Tc.......... Moo 01A ......... ..0-125°C ..., ..0.03 % Vo/°C
Output Noise Voltage .....|.. W o] Vioooooooooa. 01A .........] ..0-125°C fo.. 10°..... ..uVrms/V
Ripple Attenuation.......|.. Ra .........] Vi ) 10A .......... ..0-125°C . 58 L ..dB
" Nominal output voltages are specified under ordering information.
‘' Instantaneous regulation, average chip temperature changes must be

accounted for separately.
' BW=10Hz— 100KHz.
““ Ripple attenuation is specified for a 1Vrms, 120 Hz input ripple.

Ripple attenuation is a minimum of 58dB at a 5 volt output, and is 1dB less for

each voltincrease in the output voltage.
* The maximum input voltage of the LAS-1500 series is limited by maximuminput-output

differential voltage, maximum power dissipation, orthe currentlimiting-SOA, whichever

is less.

LAS 1500 SERIES 1.5 AMPS, 15 WATTS
NOMINAL PRICE QTY
o

MODEL VOLTS 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499 2500-4999
LAS 1505 5 $2.05 $1.88 $1.73 $1.61 $1.50 $1.43 $1.35 $1.28
LAS 15A08 5 2.75 2.50 2.30 2.15 2.00 1.90 1.80 1.70
LAS 1506 6 2.05 1.88 1.73 1.61 1.50 1.43 1.35 1.28
LAS 1508 8 2.05 1.88 1.73 1.61 1.50 1.43 1.35 1.28
LAS 1510 10 2.05 1.88 1.73 1.61 1.50 1.43 1.35 1.28
LAS 1512 12 2.05 1.88 1.73 1.61 1.50 1.43 1.35 1.28
LAS 15A12 12 2.75 2.50 2.30 2.15 2.00 1.90 1.80 1.70
LAS 15CB 13.8 2.05 1.88 1.73 1.61 1.50 1.43 1.35 1.28
LAS 1515 15 2.05 1.88 1.73 1.61 1.50 1.43 1.35 1.28
LAS 15A15 15 2.75 2.50 2.30 2.15 2.00 1.90 1.80 1.70
LAS 1518 18 2.05 1.88 1.73 1.61 1.50 1.43 1.35 1.28
LAS 1520 20 2.05 1.88 1.73 1.61 1.50 1.43 1.35 1.28
LAS 1524 24 2.05 1.88 1.73 1.61 1.50 1.43 1.35 1.28
LAS 1528 28 2.05 1.88 1.73 1.61 1.50 1.43 1.35 1.28
LAS 15U 4to0 30 4.25 3.86 3.55 3.33 3.09 2.94 2.78 2.63




LAS 1500, 15U, 15A00 SERIES

1.5 AMP POSITIVE REGULATORS

OPERATIONAL DATA
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LAS 1500, 15U, 15A00 SERIES

TYPICAL APPLICATIONS
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LAS 1800, 18U, 18A00 SERIES

1.5 AMP NEGATIVE REGULATORS

FEATURES

¢ Guaranteed input-output differential:
+2.1 volts (LAS 1800 series)

e Guaranteed line regulation:
2.0% Vour @ AVin=-15 volts
(LAS 1800 series)

e Guaranteed temperature coefficient:
0 to 125°C—0.03% Vour/°C

* Guaranteed load regulation:

0.6% Vour @ 10mA to 1.5 amps
(LAS 1800 series)

¢ Guaranteed ripple attenuation:
59dB (LAS 1800 series)

® Guaranteed thermal resistance, junction
tocase:3°C/W

DESCRIPTION

The LAS-1800 series voltage regulators are monolithic integrated
circuits designed for use in applications requiring a well regulated
negative output voltage. Outstanding features include full power
usage up to 1.5 amperes of load current, internal current limiting,
thermal shutdown, and safe area protection on the chip, providing
protection of the series pass darlington, under most operating con-
ditions. Hermetically sealed steel TO-3 packages are utilized for
high reliability and low thermal resistance when used with an
appropriate heat sink. A low-noise temperature stable diode
reference is the key design factor insuring excellent temperature
regulation of the LAS-1800 series. This coupled to a very low output
impedance insures superior performance and load regulation.

The LAS-1800 series of three-terminal regulators are available in
fixed output voltage tolerances of £5% with nominal output voltages
ranging from —2 to —28 volts. The LAS-18A00 three-terminal
regulators are available in fixed output voltage tolerances of +2%
with nominal output voltages available of —5, —12, and — 15 volts.
The LAS-18U, a four-terminal adjustable regulator, is available
with an output range from —2.6 to —30 volts, adjustable with a
single potentiometer.

ABSOLUTE MAXIMUM RATINGS

PARAMETER symBoL| MiNiMum]MAXiMum] UNITS
(1)
Input Voltage Vi :28 0 Volts
Input/Output Differential | Vin-Vour |0 30" Volts
Power Dissipation a2
@ Te<105°C Po 15 Watts
Thermal Resistance °
Junction to Case Ouc 8 Ciatt
Operating Junction _ o
Temperature Range T 55 150 c
Storage Temperature °
Range Tsta —65 150 (o}
Lead Temperature
(Soldering, 60 Seconds Tieao 300 °C
Time Limit)

" The maximum input voltage of the LAS-1800 Series is limited by the maximum
input-output differential, maximum power dissipation;and the maximum
current limit-safe operating area, whichever is less. Values of —35V apply
to LAS-1802— LAS-1812. Values of —40V apply to LAS-1815—LAS-1828,
and LAS-18U.

' For operation above 105°C Tcase, derate @ 333 mW/°C.

REGULATOR PERFORMANCE SPECIFICATIONS -LAS 1800, 18U

INPUT VOLTAGE TEST CONDITIONS ARE AS FOLLOWS: V;=Vo+ (—5)VOLTS, V>=Vo+(—15) VOLTS, V3=Vo+(—20) VOLTS,*

OR THE MINIMUM INPUT WHICHEVER IS LESS.

LAS-1800 LAS-18U
TEST CONDITIONS TEST LIMITS TEST LIMITS
PARAMETER SYMBOL |V lo T, MIN. MAX. MIN. MAX. | UNITS
Output Voltage. ........ Vo ovvnnnn LVito Vo ..... 10mA to 1.0A}25°C ... }.0.95|Vo|"|..1.05|Vo| .} .—30® | ..—2.6.} .volts
Input-Output Differential lVin-Vo ....{............. 10A........ 0-125°C J.—21....|......... 2 .volts
Output Current ........ loeeeenon.. P 25°C...].10mA...}.15..... 10mA |..15 .amps
Line Regulation®....... L REGwuine). .} Vito Voo .. 10A........ 25°C ...}l 20..... 4.0t ..2.0 ..1.% Vo
Load Regulation®...... | REGwoap) f Vi .ot 10mA to 1.5A|125°C ...}......... 06t ..06 ..}.% Vo
Quiescent Current ..... lgooveenn Viooooooon 10mA....... 25°C .. bt .10 Lo el ..10...}].mA
Quiescent Current Line | la wine - .. .} V4 to V3® 10mA....... 25°C ...l 13 13 L0 .mA
Quiescent Current Load} la woaoy .- f Vi oot 10mA to 1.5/|25°C ...}.........}. 075....}....... ..0.75 . }.mA
Current Limit.......... TV R L T 25°C ...l...ooenln. 35.... ). ..3.5 .amps
Short Circuit Current ..}ls......... 1T 25°C ...t .35 et ..35..).amps
Temperature Coefficientf T ........ Vi O1A........ 0-125°C |......... ..003...........].. 0.03 .|.% Vo/°C
Output Noise Voltage ..} Un........ Vi 01A........ 0-125°C|......... A [0 L S ..109. . uVrms/V
Ripple Attenuation..... Ra........ Vioooooooon 10A........ 0-125°C |59 .. ...} ......... J1C LN R .dB
Control Voltage........ Ve........ LViytoVa..... 10mA....... 0-125°C | ........ .......... .—2.6 —2.25].volts
" Nominal output voltages are specified under ordering information. ' The value of V3 is constrained to Vo-+(—20) volts or applicable absolute
@ |nstantaneous regulation, average chip temperature changes must be maximum input voltage rating, whichever is smaller in magnitude.
accounted for separately. ® Vo=Ve (1 +R%?2)

@ BW=10Hz— 100KHz.

“ Ripple attenuation is specified for a 1Vrms, 120 Hz input ripple.
Ripple attenuation is a minimum of 59dB at a 5 volt output, and is 1dB less
for each volt increase in the output voltage.

R1=Resistance from output to control.
R2=Resistance from control to common.
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LAS 1800, 18U, 18A00 SERIES

1.5 AMP NEGATIVE REGULATORS

REGULATOR PERFORMANCE SPECIFICATIONS, LAS 18A00

INPUT VOLTAGE TEST CONDITIONS ARE AS FOLLOWS: V;=Vo+(—5) VOLTS, V2=Vo+(—15) VOLTS, V3=Vo+ (—20) VOLTS,*
OR THE MINIMUM INPUT WHICHEVER IS LESS.

LAS-18A00
TEST CONDITIONS TESTLIMITS

PARAMETER SYMBOL Vin lo T MIN. MAX. UNITS
Output Voltage . .......... No v S VitoVe....... ..10mAt01.0A .|..25°C..... ..0.98Vo|™" |..1.02Vo| .}..volts
Input-Output Differential ..|.Vin-Vo.....}..oooviiit R 0 7. L.0-125°C . .21 Lol ..volts
Output Current........... dooooiiii] B T ..25°C..... 10mA L 15 Ll ..amps
Line Regulation'z’ ......... . REG(UNE) ooVitoVa. .l L10A L L25°C e .20 ..., ..% Vo
Load Regulation® ........ .REGwoapy - {- V1 .ot ..10mAto15A . ]..256°C.....|........... ..06 ..... ..% Vo
Quiescent Current........ da ool Vi LI0mA L L25°C L 10 ..mA
Quiescent CurrentLine ...|.laawne ..... L VitoVs® Lol LI0mA L L25°C L 13 L ..mA
Quiescent Current Load. .. |.lawoany ... .. Vi .ooiiiiiit. ..10mAto15A . ..25°C.....}........... ..075 ... ]..mA
CurrentLimit............. dumeeennn Vi 225°C L e ..35 ..., ..amps
Short Circuit Current ... .. N FYP Vi L25°C e .35 ..., ..amps
Temperature Coefficient ..|.Tc........ N LLLOTA L ..0-125°C .}l ..0.02 ....1..%Vo/°C
Output Noise Voltage ..... WN e SViaaoaoaa LOTA L ..0-125°C il L1090 ..uVrms/V
Ripple Attenuation........ Ra ...l Vi LI10A L. ..0-125°C .. ). .59 .. ... ). ... ..., ..dB
" Nominal output voltages are specified under ordering information.
' Instantaneous regulation, average chip temperature changes must be

accounted for separately.
' BW=10Hz-- 100KHz.
“ Ripple attenuation is specified for a 1Vrms, 120Hz input ripple.

Ripple attenuation is a minimum of 59dB at a 5 volt output, and is 1dB less for

each voltincrease in the output voltage.
" The value of V3 is constrained to Vo + (— 20) volts orapplicable absolute maximuminput

voltage rating, whichever is smaller in magnitude.

LAS 1800 SERIES 1.5 AMPS, 15 WATTS
NOI(I/INAL PRICE QTY
o
MODEL VOLTS 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499 2500-4999
LAS 1802 -2 $2.95 $2.70 $2.47 $2.30 $2.10 $1.95 $1.80 $1.60
LAS 1805 -5 2.95 2.70 2.47 2.30 2.10 1.95 .80 1.60
LAS 18A05 -5 3.60 3.35 3.15 3.00 2.85 2.70 2.55 2.40
LAS 18052 —5.2 2.95 2.70 2.47 2.30 2.10 1.95 1.80 1.60
LAS 1806 —6 2.95 2.70 2.47 2.30 2.10 1.95 1.80 1.60
LAS 1808 —8 2.95 2.70 2.47 2.30 2.10 1.95 1.80 1.60
LAS 1810 —-10 2.95 2.70 2.47 2.30 2.10 1.95 1.80 1.60
LAS 1812 —-12 2.95 2.70 2.47 2.30 2.10 1.95 1.80 1.60
. LAS 18A12 —12 3.60 3.35 3.15 3.00 2.85 2.70 2.55 2.40

LAS 1815 —-15 2.95 2.70 247 2.30 2.10 1.95 1.80 1.60
LAS 18A15 —15 3.60 3.35 3.15 3.00 2.85 2.70 2.55 2.40
LAS 1818 —18 2.95 2.70 2.47 2.30 2.10 1.95 1.80 1.60
LAS 1820 —20 2.95 2.70 2.47 2.30 2.10 1.95 1.80 1.60
LAS 1824 —24 2.95 2.70 2.47 2.30 2.10 1.95 1.80 1.60
LAS 1828 —28 2.95 2.70 2.47 2.30 2.10 1.95 1.80 1.60
LAS 18U —30to —2.6 5.40 5.03 4.73 4.50 4.28 4.05 3.82 3.60




LAS 1800, 18U, 18A00 SERIES

1.5 AMP NEGATIVE REGULATORS
OPERATIONAL DATA
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LAS 1800, 18U, 18A00 SERIES

TYPICAL APPLICATIONS

i

RECTIFIED
INPUT 3 | Las-1800 2 OUTPUT
18A00 g
2.2uF b > 1uF
SoLID soLID

c2
TANTALUM T * TANTALUM

c1 1
I*
O

L

C1 AND C2 TO BE AS CLOSE TO THE
DEVICE AS POSSIBLE.
FILTER CAPACITOR = 2000uF/AMP

1.5 AMP NEGATIVE REGULATOR CIRCUIT

RECTIFIED
INPUT 1 2 OUTPUT
LAS-18U -0
2.2uF s
-2p 7 o uF
<
soLID ¢, L_,.3 3 ¢ 5 souio
TANTALUM Radj TANTALUM
+S
= v,
Radj ™
10MA

PIN 11S CONNECTED TO CASE.

C1 AND C2 TO BE AS CLOSE TO THE
DEVICE AS POSSIBLE.

FILTER CAPACITOR = 2000uF/AMP.

1.5 AMP NEGATIVE ADJUSTABLE REGULATOR

RECTIFIED o
INPUT 3 LAS-1800 | 2, <—
1
8A00 R
2.2uF - ‘L -
SOLID cl 1 Vo @ R
TANTALUM + | 1uF <>+
3 t'\_
-—
= | ouTPUT
Vo Q
Vol —
L a -

C1 TO BE AS CLOSE TO THE
DEVICE AS POSSIBLE.
FILTER CAPACITOR = 2000uF/AMP.

1.5 AMP FIXED CURRENT REGULATOR

RECTIFIED Io
INPUT 1 ) -——
o- LAS-18U
2 L sl
2uF 1uF
SOLID c1 ]3 S-Sk
TANTALUM M 4 R STsS, Souo
adj < | TANTALUM
s N
o- ¢
Vo Vo -i— | ouTPUT
gt g = a

R —

. VOLTAGE ACROSS R

PIN 1 1S CONNECTED TO CASE.
C1TO BE AS CLOSE TO THE

DE VICE AS POSSIBLE.

FILTER CAPACITOR = 2000uF/AMP.

1.5 AMP NEGATIVE ADJUSTABLE CURRENT REGULATOR

4 3 POSITIVE OUTPUT
RECTIFIED INPUT o._—I— LAS-15U ]_ 0
IC1 A Fad,_ m][ca‘I
COMMON O
l l L common
al 3 2 =
c2 Padi D2 4Ca
1 |
RECTIFIED INPUT LAS-18U 0
2 NEGATIVE OUTPUT
v,
._0o
Radi = Toma

DIODES D1 & D2 SHOULD BE LOW V_, HIGH CURRENT DIODES FOR OPTIMUM PROTECTION.
C1, C2, C3 AND C4 TO BE PLACED AS CLOSE TO DEVICE AS POSSIBLE.

FILTER CAPACITOR = 2000uF/AMP.

1.5 AMP DUAL ADJUSTABLE REGULATOR

OUTLINE DRAWING

LAS-1800

LAS-18A00

TO-3 3-TERMINAL (STEEL)

0.188R MAX
BOTH ENDS 0.529R MAX
fo—1.575 MAX — =
»&?{i‘w NOTE
3388 S
L | 838
’ \MTG —;IIO
4300 - BASE | 0430
2'LEADS 3 (CASE)
L1907
Ti77
0,161 ol 0.675
9151 O \ 0.655 PIN FUNCTION
1 COMMON
2 OUTPUT
3 INPUT

NOTE (X) = CASE TEMPERATURE
MEASURED AT THIS POINT.

TO-3 4-TERMINAL (STEEL)

LAS-18U
FOR METRIC DIMENSIONS
SEE PAGE 114-115

0 175R MAX
BOTH ENDS
0.525R MAX
bo—1.575 MAX —-=f

0.875

FUNCTION

INPUT (ELEC)
OUTPUT
CONTROL
COMMON
INPUT

NOTE (X) = CASE TEMPERATURE
MEASURED AT THIS POINT




LAMBDA LLM 317
1.5 AMP 3-TERMINAL ADJUSTABLE REGULATOR

!'EATURES

alAdiuMable output down to 1.2V . ~ ecCurrent limu aomtqnl wm; !amp«am
~ * Guaranteed 1.5A output current \' s Eliminates the need to stock many vol ges

e Line regulation tvmcaifvﬂm%/v - ~ eStandard 3-tea¢mm{stmpac age
. Lnadmculallon typit:aﬂym% ' f - ~maa rippln rejection

DESCRIPTION ABSOLUTE MAXIMUM RATINGS

The LLM317 is an adjustable 3-terminal positive voltage regulator T S
capable of supplying in excess of 1.5A over a 1.2V to 37V output | waet Bss:patmn .. imemaﬁy imﬁtaé

range. This voltage regulator is easy to use and requires only two .
external resistors to get the output voltage. Outstanding features m‘wt Output VQMQ‘ Bffferanﬁal

include internal current limiting, thermal shutdown and safe area . Operatmg Junc’uon Tempermure Ranga
protection on the chip. Hermetically sealed steel TO-3 packages are :
utilized for high reliability and low thermal resistance when used | LLM317

with an appropriate heat sink. -
The LLM317 serves a wide variety of applications including local, Storage T&mpa{afure .

on card regulation. This device also makes a simple adjustable l..ead Temperatum csmdefmgy 10 saconds)
switching regulator, a programmable output regulator, or by con-
necting a fixed resistor between the adjustment and output, the
LLM317 can be used as a precision current regulator.

ELECTRICAI. CIIABACTERISTICS (NOTE 1)

COND!T!ONS

=25°C, 3V < Vin— vomswv .
' (Note 2. , .
Ta=25°C, 10MA < loyr < lmx .

Vour = 5V, (Note 2)
Vour =8V, (Note 2)

 PARAMETER
‘Lme Regu!atlon

'k,,Loa&c{ Begulation ‘

Thermal Regulation | n=25'C.20msPuse - 1 Foos |
AdjustmenthCurrent . P 10 |
Ad;ustmantpm Current Change . L OmA=h=iwe @ 1 L2 5
- o leSi=fieVamesy . L Ll
faeterem:em‘tage,,f. . S=(WnVa=dv,, = 11201 15| 130] v
. . - ' . 10 mA’< iou‘( fMAX,P“:PMAZ( o L , ,
| UineRegulaion ;svsv,ww;_«;m, (Note'zzj 1 oo oo
| LoadReguiation | ~.mmA<fom<:mx, (Note 2
... | Nour=5V .
. « . "’Vour:’SV ’
TemperatureStabmty . ’ aTum<Tj<?mx .
»QM;mmum LoadCurrent . - , Vm~Vom~—4f)V ;‘ ‘ .
"Currentle%t . ‘Vm‘VauT<15V - B
~ RMS Output Nmse,%cfvc;m | =050 10H2*‘<f<?QkHz ~ ‘
*R:ppia Re;ectton Ratio ;Vom—‘iOV f=120bz ]

Thermal Res:stance Junct&on to Case

Note 1: Unless otherwise specafled these specifications apply 0°C= T; <=+125°C forthe LLM317; Vin-Vour =5V and lour = 0.5A. Although power
dissipation is internally limited, these specmcatlons are applicable for power dissipations of 20W. Iuax is 1.5A.

Note 2: Regulation is measured at constant junction temperature, using pulse testing with a low duty cycle. Changes in output voltage due to
heating effects are covered under the specification for thermal regulation.
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TYPICAL PERFORMANCE CHARACTERISTICS

Load Regulation
0.2 ’ Adjustment Current
g | * |
z 0 - Current Limit _
<] — 5 1 80
g o2 | — g =
g < =4 L1
@ N E 4 b 70
—-04 o
8 [ ; Z 3 1
s T 3 © 60
3 06 4 3 z “
> O w
z -2 = 50
S 08 2 &
a a |
£ Vin=10V 5 2 ©
Vour=5V [a]
° 121 5A °© ‘ 3 <
1
75 = 30
7% -5 -25 0 25 50 75 100 125 150 0 5 10 15 20 25 30 35 40 75 -50 25 0 25 50 75 100 125 150
TEMPERATURE (° C) INPUT-OUTPUT DIFFERENTIAL (V) TEMPERATURE (° C)
Dropout Voltage Temperature Stability Minimum Operating Current
35— 1.260
s AVoyr =100 mV __L °
) 1 —
2 30 <1250 2 s
— :
x 25 I.=15A—]  1:240 z 4
w T L1 1A 5 o
& I— N SOO’mA o 1 &
8 20 . — = : 1.230 3 3
= I —
- — —  E—
. —— S N % 1220 =
o T — @ 6 2
s} 1L 200 A Tr— 7 w 2
5 10 lk=20mA & 1.210 5
g s}
4
~-75 -50 —-25 0 25 50 75 100 125 150 75 50 -25 0 25 50 75 100 125 150 0 5 10 15 20 25 30 35 40
TEMPERATURE (° C) TEMPERATURE (° C) INPUT-OUTPUT DIFFERENTIAL (V)
Output Impedance
10 ;
i
Vin= 15V
—Vour=10v e
f—1.=500 mA
T=25°C
10° A
R = =
e ,I j,
Ripple Rejection w ya
(&}
120 T E
Ripple Rejection Vin 15V a Caoy=0 / /
Vour= 10V w0
100 g 100 1500 mAT g /,’ 7
5 2 T=25°C = 7 7
T 80 Z a0 . 7 7
s B Chcs -~ 104F 2 L | 5
5 5] \\cw 104F 3 Couos = 104
560 i 5 60 — 10+ =]
2 p .
2 T _Cw 0 4 ™~ \ = 7
£ 40 ¥ w0 X 7
u 1500 mA & Chou=0 \ VA
& 2 Vi~ Vour -5V T2
k4 f=120 Hz
T=25°C 10
5 10 15 20 25 30 35 10100 Tk 10k 100k M o 100 T 10k 100k 1M
OUTPUT-VOLTAGE (V) FREQUENCY (Hz) FREQUENCY (Hz)
1.2V—25V Adjustable Regulator ' TO-3 STEEL
LLM317
0»1755 /'
HA,
Vour T1 BOTH ENDS PIN FUNCTION
1 ADJUSTMENT
2 Vin
0.352
0.775 0.35
1Cl‘2g 0116 r MAX 0.325 CASE OUTPUT
MAX DIA 12
NOTE (X): CASE TEMPERATURE
ME‘%‘%UHED AT THIS
E —3 PO
= 0043 pa | A A BASE I‘- g
= 0.038 2 LEADS ]|
. . . 1.197
tOptional—improves transient response 177 0.670
. . L . . 0161 pa 0.660
Needed if device is far from filter capacitors 0.151 2HOLES
'H'Vour =125V [(1+R2
R1
PRICE QTY
Vo
MODEL VOLTS lo 1-24 25-49 | 50-99 100-249 250-499 500-999 1000-2499 2500-4999
LLM 317 1.2-37.0 1.5A $3.75 $3.10 $3.10 $2.65 $2.65 $2.65 $2.00 $1.90




LAS 1600, 16U SERIES
2.0 AMP POSITIVE REGULATORS

FEATURES

e Guaranteed input-output differential:
+2.60 volts

® Guaranteed line regulation:
2.0% Vour @ AV‘N =7 volts

® Guaranteed load regulation:
0.6% Vour @ 10mA to 2.0 amps

* Guaranteed temperature coefficient:
0 to 125°C —0.02% Vour/°C

e Guaranteed ripple attenuation: 60dB

e Guaranteed thermal resistance, junction
to case:
LAS-1600/2.5°C/W
LAS-16U/2.5°C/W

DESCRIPTION

The LAS-1600 series voltage regulators are monolithic integrated
circuits designed for use in applications requiring a well regulated
positive output voltage. Outstanding features include full power
usage up to 2.0 amperes of load current, internal current limiting,
thermal shutdown, and safe area protection on the chip, providing
protection of the series pass darlington, under most operating con-
ditions. Hermetically sealed steel TO-3 packages are utilized for
high reliability and low thermal resistance when used with an
appropriate heat sink. A low-noise temperature stable diode
reference is the key design factor insuring excellent temperature
regulation of the LAS-1600 series. This coupled to a very low output
impedance insures superior performance and load regulation.

The LAS-1600 series of three-terminal regulators are available in
fixed output voltage tolerances of 5% with nominal output voltages
ranging from +5 to +15 volts. The LAS-16U, a four-terminal
adjustable regulator, is available with an output range from +4 to
+30 volts, adjustable with a single potentiometer.

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL MINIMUM MAXIMUM UNITS
Input Voltage Vin 0 30 (35)"  Volts
Input/Output Differential  Vin-Vour 0 25" Volts
Power Dissipation "2

@ To=<100°C Po 20" # Watts
Thermal Resistance o
Junction to Case b 25 C/Watt
Operating Junction = o
Temperature Range T 55 150 c
Storage Temperature _

Range Tsta 65 150 °C
Lead Temperature

(Soldering, 60 Seconds Tiean 300 °C
Time Limit)

' The maximum input voltage of the LAS-1600 Series is limited by the maximum
input-output differential, maximum power dissipation, or the maximum
current limit-safe operating area, whichever is less. Value of +30V applies
to Vo of +5 to +12V. Value of +35 volts applies to Vo of +13.8V and +15V.

@ For operation above 100°C Tcase, derate @ 400 mW/°C.

REGULATOR PERFORMANCE SPECIFICATIONS

INPUT VOLTAGE TEST CONDITIONS ARE AS FOLLOWS: Vy=Vo+3 VOLTS, V2=Vo+10 VOLTS, V3=Vo+12 VOLTS,

OR THE MAXIMUM INPUT WHICHEVER IS LESS.

LAS-1600 LAS-16U

TEST CONDITIONS TEST LIMITS TEST LIMITS
PARAMETER SYMBOL |V lo T, MIN. MAX. MIN. MAX. | UNITS
Output Voltage. ........ V. VitoVe....|.10mA to 2.0A[25°C ... |.0.95Vol™ | 1.05)Vd . |. 4.0¢ 30 volts
Input-Output Differential {Vin-Vo ....}....... .. ... L20A ...l 0-125°C J.26 ......0........ 26 L)l volts
Output Current ........ 1Y Y 25°C....|.10mA ....120...... 10mA .1.2.0 amps
Line Regulation®....... REGwne - | VitoVa....J.10A........ 25°C el 20.... .ot .20 % Vo
Load Regulation® ...... REGwono) | Vot+5V..... .10mA to 2.0AJ25°C ...|.......... 06.....0cc.cnn. .06 ...1.% Vo
Quiescent Current. ..... oo Ny J10mA L. 25°C .. e} 150.... ..., 150 ... mA
Quiescent Current Line . |lo wne) - . ... Vi to Vz 10mA....... 25°C ..}l 50 ) 50 ... mA
Quiescent Current Load |lo woam. ...} Vi .ot .10mA to 2.0A|25°C ... }...ouunnn. 50.....0........ ..5.0 .. |.mA
Current Limit .......... [TV R NVo+5V o 25°C ...}l 45..... ........ ..4.5 amps
Short Circuit Current ... |ls......... NVo+5V ... 25°C .fooeeel 45 .. ... ... 45 .. .| amps
Temperature Coefficient |Tc ........ Moo OAA L 0-125°C |.......... L0.02....0.......). 0.02 . J.% Vo/°C
Output Noise Voltage...{Wn........ Moo OAA L 0-125°C |.......... L10® ..o e L. 107, . J.uVrms/V
Ripple Attenuation ..... Ra........ Vi JA0A L 0-125°C .[.60“..........on.n. B0, dB
Control Voltage ........ Ve.o.ooooo.. NVytoVe ... . 10mA L. 25°C ..l ooeiiiiideiee 3.6 .4.0 volts

" Nominal output voltages are specified under ordering information.

@ |Instantaneous regulation, average chip temperature changes must be
accounted for separately.

® BW = 10Hz— 100KHz.

““ Ripple attenuation is specified for a 1Vrms, 120 Hz input ripple.
Ripple attenuation is a maximum of 60dB (60dB for LAS-16U)
at a 5 volt output, and is 1dB less for each volt increase in the
output voltage. Vwn=Vo+5

®Vo=Ve (1+RLA0)

R1=Resistance from output to control
R2=Resistance from control to common.
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LAS 1600, 16U SERIES

2.0 AMP POSITIVE REGULATORS

OPERATIONAL DATA

25— ¢ 35
%) w
2 230
2 20— 2 N ‘\
E o 25
S a \ \\
Q15 & 2.0
T o5
: \ I I
@10 \\ = RNERF
2 \ 210 N
= 5
g5 3 5
o
a 0 . A
oy, 0 5 10 15 20 25 30 35 40 45
55 20 40 60 80 100 120 140 150 160 INPUT OUTPUT DIFFERENTIAL
CASE TEMPERATURE (“C) MEASURED VOLTAGE, VOLTS
BETWEEN THE TERMINALS TYPICAL CURRENT LIMIT VS
POWER DERATING INPUT-OUTPUT VOLTAGE
DIFFERENTIAL
4 30
<
g
z 25
£
v <) 20 =
a3 _— n
5>15
E LA
5 10 5A
s |
2 5 |
E 1
%550 2% 0 25 50 75 100 125
JUNCTION TEMPERATURE “C
TYPICAL INPUT-OUTPUT
DIFFERENTIAL VOLTAGE VS
JUNCTION TEMPERATURE
100
L
100 (é)
3 1
] =i
S 80 =410 =
g 60 = o
z Viy = 10+ Wane z Viy = 1oV
= | = 5A o V. = 5V
= 40 o w °
< Vg = BV g o = 5A
2 Ta = 25C ! Ty = 25°C
g 20 g
0 o
10 100 K 0K 100K
FREQUENCY, HERTZ
RIPPLE ATTENUATION VS FREQUENCY o 100 K 10K 100K
FREQUENCY, HERTZ
TYPICAL OUTPUT IMPEDANCE
VS FREQUENCY
LAS 1600 SERIES 2.0 AMPS, 20 WATTS
NOMINAL PRICE QTY
Vo
MODEL VOLTS 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499 2500-4999
LAS 1605 5 $3.00 $2.80 $2.60 $2.40 $2.24 $2.15 $2.05 $1.90
LAS 1608 8 3.00 2.80 2.60 2.40 2.24 2.15 2.05 1.90
LAS 1612 12 3.00 2.80 2.60 2.40 2.24 2.15 2.05 1.90
LAS 16CB 13.8 3.00 2.80 2.60 240 2.24 2.15 2.05 1.90
LAS 1615 15 3.00 2.80 2.60 2.40 2.24 2.15 2.05 1.90
LAS 1€U 4to 30 4.50 4.20 3.90 3.60 3.40 3.25 3.08 2.85




LAS 1600, 16U SERIES

2.0 AMP POSITIVE REGULATORS

0.188R MAX
BOTH ENDS

0.038
2 LEADS

0.151

\

TO-3

LAS-16U

0 i 75R MAX
BOTH ENDS

jo—1.575 MAX -
0875

MA X |
O1A i

0.6
0.161 D'A\ 0.6
2 HOLES

,,,,,, B e—

MTG
0.043 o 8ASE | 0440
0.038 - V== 2
aL

0.525R MAX

po—1.575 MAX ——ai
0875

F' MAX -
0.066 ol
0

- :7/1,\]—\_._ &
0.083 1

FUNCTION

INPUT
OUTPUT
COMMON

NOTE (X) = CASE TEMPERATURE
MEASURED AT THIS POINT.

4-TERMINAL (STEEL)

0.525R MAX

4

0.a50
9250

0.480

161 5,8
1351 ©

FOR METRIC DIMENSIONS

SEE PAG

E 114-115

FUNCTION

COMMON (ELEC)
CONTROL
OUTPUT

INPUT

COMMON

NOTE (X) = CASE TEMPERATURE
MEASURED AT THIS POINT.

FUNCTIONAL BLOCK DIAGRAM

CURRENT
LIMITING
AMPLIFIER

umit

030

SAFE AREA
PROTECTION

INPUT

——O OUTPUT

VOLTAGE

SENSE

® 025K ¢

(DEPENDS ON Vo)

CONTROL FOR

L—— REGULATION
AMPLIFIER

THERMAL OVERLOAD

>
1KQ

@

O | 'AS 16U ONLY

——

THESE INTERNAL CONNECTIONS
FOR FIXED LAS 1600 ONLY

———O COMMON

LAS 1600, LAS 16U

TYPICAL APPLICATIONS

RECTIFIED
INPUT 1 2
o LAS-1600 |
l C2 L *
c 3 Vo R
Tzzup l A < -
° i‘L
= | ouTPUT
L oe+ Vo Q
Sig 2 <
R
C1 TO BE PLACED AS CLOSE TO THE
DEVICE AS POSSIBLE.
FILTER CAPACITOR = 2000uF/AMP.
2.0 AMP FIXED CURRENT REGULATOR
RECTIFIED
INPUT 2 OUTPUT
LAS-1600 |
AuF
cl 3 c2 “

—

C1 AND C2 TO BE PLACED AS CLOSE TO THE
DEVICE AS POSSIBLE.
FILTER CAPACITOR = 2000uF/AMP

1

2.0 AMP POSITIVE REGULATOR CIRCUIT

RECTIFIED
INPUT ) 3

| LAS-16U ‘I c2
o—-fmT‘ +Sl "
€
a > |
| Fai_cy | 9
Vo =
. =

IL:IO R

A\ A4

UTPUT

PIN 1 1S CONNECTED TO CASE.

C1 TO BE PLACED AS CLOSE TO THE
DEVICE AS POSSIBLE.

FILTER CAPACITOR = 2000uF/AMP,

2.0 AMP POSITIVE ADJUSTABLE CURRENT REGULATOR

RECTIFIED

INPUT 4 3 OuUTPUT
LAS-16U -0
22uF +s
ct I Sc2 u
>
1 2 R >
adj
" -S
- L
= Vo
Rad;
10MA

PIN 1 1S CONNECTED TO CASE.

C1 AND C2 TO BE PLACED AS CLOSE TO THE
DEVICE AS POSSIBLE.

FILTER CAPACITOR = 2000uF/AMP,

2.0 AMP POSITIVE ADJUSTABLE REGULATOR
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LAMBDA LAS 1400, 14AU SERIES

3 AMP POSITIVE VOLTAGE REGULATOR

e Guaranteed input-output differential:
LAS01400/+2.50 volts
LAS014AU/-+2.30 volts

e Guaranteed line regulation:
LAS-1400/1.0% Voutr @ A Vin = 10 volts
LAS-14AU/1.0% Vour @ A Vin = 9 volts

* Guaranteed load regulation:
0.6% Vout @ 10mA to 3.0 Amps output current

» Guaranteed temperature coefficient:
LAS-1400/0° C to +125° C:0.02% Vo/° C
LAS-14AU/0° C to +125° C: 0.02% Vo/° C

e Guaranteed ripple attenuation:
LAS-1400/60dB min
LAS-14AU/66dB min

¢ Guaranteed thermal resistance junction to case:
LAS-1400/2.25° C/W
LAS-14AU/1.5° C/W

DESCRIPTION

ABSOLUTE MAXIMUM RATINGS

The LAS-1400 series and the LAS-14AU voltage regulators are PARAMETER SYMBOL |[MINIMUM]MAXIMUM | UNITS
monolithic integrated circuits designed for use in applications Input Voltage Vin 0 35 (40)" Volts
requiring a well regulated positive output voltage. Outstanding Input/ Output Differential | Vin-Voor |0 250 Volts
features include full power usage up to 3.0 amperes of load current, Power Dissipation
internal currentlimiting, thermal shutdown, and safe area protection @ Te 2105°C 14AU
i idi i i i £ - P — 3002 Watts
on the chip, providing protection of the series passdarlington, under @ T 80°C 1400 [
most operating conditions. Hermetically sealed steel TO-3 pack- Thermal Resistanceli 4AU - 15 .
ages are utilized for high reliability and low thermal resistance when Junction to Case 1200 e - 505 °C/Watt
used with an appropriate heat sink. A low-noise temperature stable [ Operating Junction -
, ; v X . P 9 T —55 150 °C
diode reference is the key design factor insuring excellenttempera Temperature Range ’
ture regulation. Thiscoupled toaverylowoutputimpedanceinsures Storage Temperature .
superior performance and load regualtion. Range Toe —65 ) 150 c
Lead Temperature
N o
The LAS-1400 series of three-terminal regulators are available in frslggimg) 60Seconds | Ticao 300 c

fixed output voltage tolerances of 5% with nominal output volt-
ages ranging from +5 to +15 volts. The LAS-14AU, a four-terminal
adjustable positive voltage regulator, is available with an output
voltage that can be adjusted over a 4.0 to 35 volt range by the use
of a single potentiometer.

ELECTRICAL CHARACTERISTICS

(1) The maximum input voitage of the LAS-1400 Series is limited by the maximum
input-output differential. maximum power dissipation. or the maximum current
limit-safe operating area. whichever is less. VN (MAX) for LAS-1405. 1406, 1408
1410, and 1412 is + 35V V) (MAX) for LAS-14CB. 1415 and 14AU is 40V

(2) For operation above 80° C Tcagg .- derate @ 444 mW/° C for LAS-1405-1415 Above
105°C TCASE derate (@ 667 mW/° C for LAS-14AU

INPUT VOLTAGE TEST CONDITIONS ARE AS FOLLOWS: V, = Vo +5 VOLTS, V, = Vo +10 VOLTS V; = Vo +15 VOLTS, OR THE
MAXIMUM INPUT WHICHEVER IS LESS. [FOR LAS-14AU, V, = Vo +3 VOLTS, V, = Vo +10 VOLTS V; = Vo +12 VOLTS]

LAS-1400 LAS-14AU

TEST CONDITIONS TEST LIMITS TEST LIMITS
PARAMETER SYMBOL | Vin lo T, MIN. MAX. MIN. MAX. | UNITS
Output Voltage . ........|. Vooveunin, VitoVa...... .10mAt03.0A].25°C .. |..0.95|Vo|"]..1.05|Vol} .. 4.0. ..} ..35® .| .volts
Input-Output Differential | Vin-Vo ....}.....ooott. L30A ... .0-125°C[..25 ...} ... 23 .. ) volts
OutputCurrent......... dowevinn) Mo .25°C..J..0....... 30.. 0 ..3.0 ..}.amps
Line Regulation® . ...... REGwne - J.VitoVa...... 20A ... .25°C Ll 10.... ...t 10 ..].% Vo
Load Regulation® ...... REGuwoapy Vi .oooovn... .10mAto3.0A.25°C ..}.......... 06....0........ ..06 ..].% Vo
Quiescent Current...... ool Ny A0mA L. 25°C L) A8 Lo 21 ).mA
Quiescent CurrentLine .Llowne ... J.VitoVa.. ... BmA L .25°C Lol 13 ..o 50 .}.mA
Quiescent Current Load .|. la woam . .. J- Vi oo .5mAt03.0A |.25°C ..|.......... 150 5.07 mA
CurrentLimit. .......... v e Vot+5V ..o oo L25°C bl LB2 ) 55 amps
Short Circuit Current .. .Lls........ No+8V b .25°C L B2 ) 55 ..}.amps
Temperature Coefficient | Tc ........ Y ST 5mA....... ] .0-125°Cl ......... ). 002...0........}.. 0.02 .}.% Vo/°C
Output Noise Voltage .. [ Wn........ Nl 01A ..., L0-125°C| ..ol LA I R 10°. .} .uVrms/V
Ripple Attenuation...... LRa....o. B 20A ... ... .0-125°C|..60“ . ....}......... .60"’..1 ........ .dB
Control Voltage ........ Ve ... VytoVe...... 10mA......] 25°C L 3.6.. 4.0 ..}.volts

" Nominal output voltages are specified under ordering information

@ Instantaneous regulation, average chip temperature changes must be
accounted for separately.

" BW =10Hz — 100KHz

“ Ripple attenuation is specified for a 1Vrms, 120 Hz input ripple.
Ripple attenuation is a minimum of €0dB (60dB for LAS-14AU) at a 5 volt output,
and is 1dB iess for each volt increase in the output voltage. Vin=Vo +5
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' Vo=Ve (1417 )
R1==Resistance from output to control.
R2=Resistance from control to common
" lo=10mA for LAS-14AU
" 1o=10mA to 3A for LAS-14AU




OPERATIONAL DATA
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“lo =2A (LAS-14AU ONLY)

TYPICAL RIPPLE ATTENUATION VS

FREQUENCY
g g 10 —F
80
NNEEAE : ;
= . f = 120Hz 3
g ) g Vi~ t10VDC ¢ 1vrms § r
Vin = 10V N s T 25°¢C
uw 10F v SV < NS . m ]
% -—'oO = ‘f** v/\&o°-4 % °0 w g /, | 'y 1A
g TA 25°C / \,Pg ;: . g 1 ’/ F——3Vin" Vo= ov3
E . < E S S f= 1K H,
s 7 w s IS —
: F oo s oo
2 H LAS-1400 Only 2 —TLAS-1400 Only !
5 o1 30 1 L L 5ol -
o) 10 100 1K 10K 100K [¢] 5 10 15 20 25 30 35 o o 5 10 15 20 25 30 35
FREQUENCY. (HERTZ)
‘10 = 2A (LAS 14AU ONLY) OUTPUT VOLTAGE (VOLTS) OUTPUT VOLTAGE (VOLTS)
TYPICAL OUTPUT TYPICAL RIPPLE TYPICAL OUTPUT
IMPEDANCE VS FREQUENCY ATTENUATION VS OUTPUT VOLTAGE IMPEDANCE VS OUTFPUT VOLTAGE
LAS 1400 SERIES 3.0 AMPS, 30 WATTS
NOMINAL PRICE QTY
Vo
MODEL VOLTS 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499 2500-4999
LAS 1405 5 $5.00 $4.75 $4.50 $4.30 $4.10 $3.90 $3.70 $3.40
LAS 1406 6 5.00 4.75 4.50 4.30 4.10 3.90 3.70 3.40
LAS 1412 12 5.00 4.75 4.50 4.30 4.10 3.90 3.70 3.40
LAS 1415 15 5.00 4.75 4.50 4.30 4.10 3.90 3.70 3.40
LAS 14AU 4t0 35 9.00 8.00 7.50 7.25 6.22 5.55 4.95 4.60
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FUNCTIONAL BLOCK DIAGRAM

SAFE AREA
PROTECTION

INPUT

LAS 1400 SERIES

PACKAGE OUTLINE

LAS 14AU
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E AMPLIFIER SEnsE ? —Q OUTPUT e
3 $ o2skn SR o105
g (DEPENDS ON V,) conTroL ,L v
a VOLTAGE 0.042 _ 304 bia
SRt ! —ose | e i
3 K THIS INTERNAL
i
REF f 2 HOLES
L»‘:\JSL‘:AOO SERIES \ oA ,
'3 —O COMMON o4t
s 515
. 0.
LAS-1400 Series, LAS 14AU 3 (CASE] 5 (cAsEf
TO-3 3-TERMINAL (STEEL) TO-3 4-TERMINAL (STEEL)
PIN  FUNCTION PIN  FUNCTION
1 INPUT 1 COMMON (ELEC)
2 OUTPUT 2 CONTROL
3 COMMON 3 OUTPUT
NOTE (X)=CASE TEMPERATURE MEASURED 4 INPUT
AT THIS POINT. 5 COMMON
RECTIFIED RECTIFIED
INPUT 1 2 OUTPUT INPUT 1 2
O 9 LAS 1400 O ¢ LAS 1400
.22;1Fl -22uF I c2
c1 3 c2 JuF c1 3 Vo @ R
— | )
-_L = v ouUTPUT
= _ Vo Q
C1 AND C2 TO BE PLACED AS CLOSE AS I =lgt— —
POSSIBLE TO DEVICE, R
FILTER CAPACITOR = 2000uF/AMP.
# PIN 3 1S CONNECTED TO CASE.
C1 TO BE PLACED AS CLOSE AS
3.0 AMP POSITIVE REGULATOR CIRCUIT POSSIBLE TO DEVICE.
FILTER CAPACITOR = 2000uF/AMP.
3.0 AMP FIXED CURRENT REGULATOR
RECTIFIED
INPUT 4 3
o~ - . LAS-14AU = ™ co
RECTIFIED oUTPUT 22’;_[_ ) ‘1 JuF
INPUT 4 3 c1 R
° . LAS-14AU . - 1 zLﬁ_": <
.22uF_L +S adi_g 1.
> +
c1 Sc2 AuF @
12 L“R_"P = Vo Vo == T 9 output
adj__ IL =1 +——— Q
. S t Q R
© 1 Radi -
—— v
Radj = —
10MA

PIN 11S CONNECTED TO CASE.

C1 AND C2 TO BE PLACED AS CLOSE TO THE
DEVICE AS POSSIBLE.

FILTER CAPACITOR = 2000uF/AMP.

3.0 AMP POSITIVE ADJUSTABLE

CURRENT REGULATOR

PIN 11S CONNECTED TO CASE.
C1 TO BE PLACED AS CLOSE TO
DEVICE AS POSSIBLE.

THE

FILTER CAPACITOR = 2000uF/AMP.

REGULATOR

3.0 AMP POSITIVE ADJUSTABLE



LAMBDA LLM 350

3 AMP 3-TERMINAL ADJUSTABLE REGULATOR

FEATURES

.. Ad]ustabla butput down to 1, 2v
. . Guamnteed 3A output cumnt

~ ® Line regulation typically 0. DOS%/V
~ ®lLoad regulation typicaliy 0.1%

- *Cu rrem limit constant with iemperature

. Eﬁmlmtcs the need to m‘, :mmy vottages

“ . Siandard 3~lead tranststor package
%80 dB rlpple fe]actlun -

~ * Guaranteed thermal regulation

DESCRIPTION

The LLM350 is an adjustable 3-terminal positive voltage regulator
capable of supplying in excess of 3A over a 1.2V to 33V output
range. This voltage regulator is easy to use and requires only two
external resistors to get the output voltage. Outstanding features
include internal current limiting, thermal shutdown and safe area
protection on the chip. Hermetically sealed steel TO-3 packages are
utilized for high reliability and low thermal resistance when used
with an appropriate heat sink.

The LLM350 serves a wide variety of applications including local,
on card regulation. This device also makes a simple adjustable
switching regulator, a programmable output regulator, or by con-
necting a fixed resistor between the adjustment and output, the
LLM350 can be used as a precision current regulator.

ABSOLUTE MAXIMUM RATINGS

‘Pawer Dzssapaf:on -
mputwOutput Voltage Difiereﬂha#
\Gperatmg Junc!son Tamperaiure Range
upese ‘ €)°Cto+'¥25“

. Storage Temperature 4 —*65"&3 to + 1 50"0 ,
fifLead Tamparazure {Beldermg, 10 second} . swe

1ntefrnaﬁy hmateé

EI.ECTRICAL CHABACTEBISTICS (NOTE 1)

PARAMﬁfER

Lme Regutatson

,is«\L‘éuad E‘?Q’v“,@ﬁon . \

 Thermal Regulation

\perature Stability
inimum Load Current
urr nthi_igfﬁ; .

ﬁf};};ﬂe Fte;echon Rat

Thermal Resistance, Junctwﬁ to C}ase

Note 1: Unless otherwise specified, these spemflcatcons app!y 0°C= T) < +125°C forthe LLM350; V.N -Vour =5V and loyr = 1.5A. Although power
dissipation is internally limited, these specifications are applicable for power dissipations up to 30W

Note 2: Regulation is measured at constant junction temperature. Changes in output voltage due to heating effects must be taken into account

separately. Pulse testing with low duty cycle is used.



TYPICAL PERFORMANCE CHARACTERISTICS

Load Regulation
02 Current Limit Adjustment Current
_ 6 — — e Q0 —
g T
z 0 s T,=-55° C 2w
' 8
2 . —t z AP 2
& = a & b —
o
Q 04 ™~ ?‘; l ‘:' é |
5 3 - 60
R 8} ! 7=150° =
S os = / ! T=150°C K\L z //
g 2 2 i s -
= i N = I
5 o8 5 i \ % P!
I Vi = 1 o / 3
= =10V 1 Py 3 40
> Vour 5V i <
o I3A i
75 50 25 0 25 50 75 100 125 150 0 5 10 15 20 25 30 35 3075 50 25 0 25 50 75 100 125
TEMPERATURE (° C) INPUT-OUTPUT DIFFERENTIAL (V) TEMPERATURE (° C)
Dropout Voltage Temperature Stability Minimum Operating Current
35 —
= T T 1.260 ——- 6
i— AVour = 100mV ’
z a0 S 1.250 — g 5
g - 5 — ] e
€ 25 = — 2 1240 z 4
w ~ | — h=0A 5 «
& I~ T o 4
5 20 =1 [+ J=2A"] g 1.230 § 3
=) ——T—
[ — 1.=500 mA | & 1200 g .
3 > & 2
£ 10 1L=200 mA ] %-'
5 ' T=aomA © 1210 3 1
z
z 1 -
75 -50 -25 0 25 50 75 100 125 150 75 50 -25 0 25 50 75 100 125 150 0 5 10 15 2 25 30 35 40
TEMPERATURE (° C) TEMPERATURE (° C) INPUT-OUTPUT DIFFERENTIAL (V)
Output Impeaance
10" = ;
==
Vi~ 15V -
—Vour = 10V—
1500 mA
T-25°C Choy=0
10 7
Ripple Rejection - v
o VA
Ripple Rejection %
<
~ 100 I g 100 @ o
uE] 80 g & E 7 /7
z N Caos = 104F 2 L1 Caos=104F 5 F—
£ e z l< 5 @ 60 AN % /.
2 T~ ADY e Caoy \ o / Caoy = 104l
g 40 T Y w0 \\ 107 e
o = / -
g M oA E . voov -
g ® f-120Hz | 20F1,=500mA 1/
z —5° N4
T, 25°C T=25°C
0 5 10 15 20 25 30 35 10 100 1k 10k 100k 1M 100 L=
OUTPUT-VOLTAGE (V) FREQUENCY (Hz) 10 100 1k 10k 100k ivi
FREQUENCY (Hz)
1.2V—25V Adjustable Regulator TO-3 STEEL
LLM350 1.02 MAX
Vin'  Vour, 0-178
Vin=
in= 28V ADJ Vour 11 BOTH ENDS
0.51R MAX
R1 . 1683 R PIN FUNCTION
+ 1 ADJUSTMENT
ci* 120 cat 0775 0352 2 Ve
0.1uF 1uF ot DIA *l 0.325 CASE ouTPUT
MA —
R2 4 NOTE (X): CASE TEMPERATURE
5k - ] MEASURED AT THIS
MTG | o 0.420 POINT
0043 pia | BASE MIN
- 0.038 2 LEADS
1197
1.17 0.670
. . . 0.161 ) a7 1 0660
t+Optional—improves transient response o187 2 HOLES |‘—-"
*Needed if device is far from filter capacitors
26
+1Vour=1.25V {1 +R2 0220 1
R1 0.210 —@
NOTE
ORDERING INFORMATION
PRICE QTY
Vo
MODEL VOLTS lo 1-24 25-49 | 50-99 100-249 250-499 500-999 | 1000-2499 2500-4999
LLM 350 1.2-33.0 3.0A $5.75 | $4.80 | $4.80 $4.00 $4.00 $4.00 $3.35 $3.20




LAMBDA LAS 1900, 19U SERIES

5 AMP POSITIVE VOLTAGE REGULATOR

FEATURES

* Guaranteed input— output differential: +2.6 Volts

e Guaranteed line regulation: 2.0% Voutr @ A Vin= 9 Volts
_ » Guaranteed load regulation: 0.6% Vour @ 10mA to 5 Amps

e Guaranteed temperature coefficient:
- LAS-1900/0° C to +125° C:0.03% Vo/° C
LAS-19U/0° C to +125° C:0.02% Vo/° C

¢ Guaranteed ripple attenuation:
LAS-1900/60dB min
LAS-19U/62dB min

LAS-19U/0.9° C/W

e Guaranteed thermal resistance junction to case:
LAS-1900/0.9° C/W

DESCRIPTION

The LAS-1900 series voltage regulators are monolithic integrated
circuits designed for use in applications requiring a well regulated
positive output voltage. Outstanding features include full power
usage up to 5.0 amperes of load current, internal current limiting,
thermal shutdown, and safe area protection on the chip, providing
protection of the series pass darlington, under most operating con-
ditions. Hermetically sealed copper TO-3 packages are utilized for
high reliability and low thermal resistance when used with an
appropriate heat sink. A low-noise temperature stable diode refer-
ence is the key design factorinsuring excellenttemperature regula-
tion of the LAS-1900 series. This coupled to a very low output
impedance insures superior performance and load regulation.

The LAS-1900 series of three-terminal regulators are available in
fixed output voltage tolerances of £5% with nominal output volt-
ages ranging from +5 to +15 volts. The LAS-19U, a four terminal
adjustable, regulator is available with an output range from +4 to
+30 volts, adjustable with a single potentiometer.

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS

[PARAMETER

Input Voltage

Input/Output Differential

Power Drrssu)ation
@Tc=90°C

Junction To Case

Range

Time Limit)

Thermal Resistance

Operating Junction
Temperature Range

Sitorrrage Termrperraturei ‘

(Soldering, 60 Seconds

'SYMBOL | MINIMUM[MAXIMUM
VIN 0 30 (35)
VIN-VOUuT | 0 25

PD 5011 2

Ao} 0.9

T -55 135

TsTG —65 150

TLEAD 300

 Volts

Watts

°C

UNITS
Volts

° C/Watt

°C

°C

(1) The maximum input voltage of the LAS-1900 Series is limited by the maximum
input-output differential. maximum power dissipation, or the maximum current
limit-safe operating area, whichever is less. Value of 30V applies to Vo of < 5V to
+12V.Value of 35V applies to Vo of 13.8V, 15V, and LAS-19U

(2) For operation above 90° C Toogg . derate @ 1.111 watt/° C

INPUT VOLTAGE TEST CONDITIONS ARE AS FOLLOWS: V, = Vo +3 VOLTS, V, = Vo +10 VOLTS, V, = Vo +12 VOLTS

OR THE MAXIMUM INPUT WHICHEVER IS LESS.

LAS-1900 LAS-19U

TEST CONDITIONS TEST LIMITS TEST LIMITS
PARAMETER SYMBOL | Vin lo T, MIN. MAX. MIN. MAX. |UNITS
Output Voitage . ........ Moot VitoVe..... .10mAt05.0A125°C. .. {.0.95|Vo|" .. 1.05[Vo| {.4.0® .30 ... .jvoits
Input-Output Differential [ Vin-Vo ... ..ot 50A........ 0-125°C |26 ......[......... | 26 ... ...l volts
Output Current......... oo.vvin B 25°C....[.10mA 5G..... 10mA .|.5.0 ...famps
Line Regulation® ....... .REGwne . {.VitoVa..... LB0A L. 25°C ..ol 20 .4 e 1.0 ...]1% Vo
Load Regulation® ...... .REGuwoapy {-Vi.oovvunnn ..10mAto5.0A |25°C ...|.......... 06.....0........]. 06 ...1%Vo
Quiescent Current...... g B A 10mA....... 25°C ...} 200....4........ 250 ..fmA
Quiescent CurrentLine Jlowne ...|.VitoVa..... ..10mA....... .25°C ...}l 50.....4........]. 50 ...]mA
Quiescent Current Load .. la woapy - .. {. Vi ovivet ..10mAt05.0A}25°C ...}..........} 50.....{.couun 50 ...ImA
Current Limit........... N ATV E Vot5V ... 25°C .. .foeaiiil) 120 ... ... 12.0 ...}amps
Short Circuit Current .. fls........ No+5V Lo 25°C .. .beeial) 120 ...t 12.0 ...}amps
Temperature Coefficient | Tc ....... " T A 01A ........ 0-125°C | ....... .} 003....0........ 0.02 ..1% Vo/°C
Output Noise Voltage .. .[Wn....... Vioooooo 01A ........ 0-125°C {..........} 10% .0 109 L fuVrms/V
Ripple Attenuation...... LRa....... Vicoooooon 20A........ 0-125°C .[60“......}.oovuni ] 60“.. ..} ... dB
Control Voltage ........] Ve.o..... VitoVa..... 10mA....... 125°C Lol 3.6 .4.0 ...}volts

" Nominal output voltages are specified under ordering information.

@ |nstantaneous regulation, average chip temperature changes must be
accounted for separately.

@ BW =10Hz— 100KHz.

“ Ripple attenuation is specified for a 1Vrms, 120 Hz input ripple.
Ripple attenuation is a minimum of 60dB (60dB for LAS-19U) at a 5 volt output,
and is 1dB less for each volt increase in the output voitage. Vin=Vo + §

® Vo= Ve (1+R1LR0)
R1=Resistance from output to control.
R2 = Resistance from control to common.

43



44

OPERATIONAL DATA

60—3%

AN

AN

N

POWER DISSIPATION (WATTS)
3

e
55

N

N

-55 +70 80 90 100 110 120 130 140
CASE TEMPERATURE (°C) MEASURED
BETWEEN THE TERMINALS

POWER DERATING

(%]

B 3.0 T

S o

< \ 1,=5.04
é 25 = o=5.0/
= 1o =4 0A
z — Y

o —

] — —]

w T —

o I ———
= 15 7 \‘

2 i = 2 UAL-:Us 104 >

s [ [ o= 05A

8 1.0 I 1 ]

5 —55 -25 0 25 50 75 100 125
% JUNCTION TEMPERATURE, (°C)

TYPICAL INPUT-OUTPUT DIFFERENTIAL
VOLTAGE VS JUNCTION TEMPERATURE

OUTPUT CURRENT (AMPS)
w
=S

TN
N
1.0 \\

0 4 8 12 16 20 24 28 32
INPUT-OUTPUT VOLTAGE (VOLTS)

TYPICAL CURRENT LIMIT VS INPUT-
OUTPUT VOLTAGE DIFFERENTIAL

o
A e asiasasas e e st
Q 4V, - 10V {1-LAS 1900,
$ 90 ] L lv Y
;' 80; o = ! ? 2A
S 70 ] LAS 1900 ) T == S
2 60 A L1 2 o LA
Z 50 10V W, c // LAS 19U
\% t : w
‘E fto o VD RMS ] % .
: ﬁgi' N 28 LAS 19U e L ]
z 10 A C [V > [T
&
o i T 501 : .
o 10 100 LK 10K 100K @] 10 100 1K 10K 100K
FREQUENCY. (HERTZ) FREQUENCY. (HERTZ)
TYPICAL RIPPLE ATTENUATION VS TYPICAL OUTPUT
FREQUENCY IMPEDANCE VS FREQUENCY
LAS 1900 SERIES 5.0 AMPS, 50 WATTS
NOMINAL PRICE QTY
Vo
MODEL VOLTS 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499 2500-4999
LAS 1905 5 $14.00 $12.50 $11.75 $10.00 $7.85 $7.85 $7.00 $6.85
LAS 1912 12 14.00 12.50 11.75 10.00 7.85 7.85 7.00 6.85
LAS 1915 15 14.00 12.50 11.75 10.00 7.85 7.85 7.00 6.85
LAS 19U 4-30 16.00 14.50 13.75 10.25 9.75 9.00 8.50 8.00




BLOCK DIAGRAM PACKAGE OUTLINE

LAS 1900 SERIES LAS 19U

O INPUT "'\ 3 N
- Jorrmye:r:
. SAFE AREA //i | Dremoaiax | /2

J;_ ®

C1 AND C2 TO BE PLACED AS CLOSE TO THE
DEVICE AS POSSIBLE.
FILTER CAPACITOR = 20001 F/AMP.

5.0 AMP POSITIVE REGULATOR CIRCUIT

RECTIFIED
INPUT 4 3 OuUTPUT
o * LAS-19U |
.22uF| +S

c1 c2 AuF

1 2 >
| Radi |
—-S
o :

L

PIN 1 1S CONNECTED TO CASE.

C1 AND C2 TO BE PLACED AS CLOSE TO THE
DEVICE AS POSSIBLE.

FILTER CAPACITOR = 2000uF/AMP,

5.0 AMP POSITIVE ADJUSTABLE REGULATOR

5 ¥
IROYECTIDN / N i i vAx | . |
0.188R MAX B BOTH ENDS \ S
l BOTH ENDS VOj?J“ MA X vo EPSLR MA X
| N - LT le 1.575 MAX r- 1575 MAX . o
CURRENT 0.875 | 0.875
‘1 LIMITING MA X | (-g:‘x -1
| AMPLIFIER 0.065 | DIA i 8:(']5 | | \
O OUTPUT 0,053 | e N} > |
L o B 0450
THERMAL } 025K Li__.[,____a. ] $3%8 i”"“t \‘——L’ joz%0
. : — R SS ‘
oveRoan | | — (DEPENDS ON V) ¥ Ymre | odn | /ﬂ Mra | 0.480
| VOLTAGE ooazy | 7| ease | 0a33 gg‘é oia 1J ease | 0230
REGULATION & O CONTROL gz%ﬁ‘m - T aLEADLs |
AMPLIFIER (FOR LAS-19U ONLY) s 1ass | ! oo
1K F T .1 ‘)‘ ! ‘ T ‘—54,_.1
@ ¢ 0163 | 0673 | 2 161
THESE INTERNAL CONNECTIONS 0751 DIAN 1| Foes ™ | L )’“r_ || eoe
FOR FIXED LAS 1900 ONLY 2HOLES A\ | | ‘ o ) HOLES
Vaer \{ oAy l ‘/7\
1 0.435 ° 2
- b 0.437 0azs
o3 o ° 2 ‘rﬂ
- . —O COMMON ) 470/ | 155
5.20% - 0 L 018a 288
0077 ~ 017
3 (CASE) 5 (CASE) ras'L Ser0.
0660
LAS-1900 Series, LAS 19U TO-3 3-TERMINAL (COPPER) TO-3 4 TERMINAL (COPPER)
PIN FUNCTION PIN FUNCTION
1 INPUT 1 COMMON (ELECH
2 OUTPUT 2 CONTROL
3 COMMON 3 OuUTPUT
NOTE (X)- CASE TEMPERATURE MEASURED 4 INPUT
AT THIS POINT. 5 COMMON
RECTIFIED
INPUT 1 2
o~ o LAS-1900 |
.22uF I
RECTIFIED u
INPUT 1 2 OUTPUT 1
o— . LAS-1900 ¢ R
.22uF .
lL
o3} 3 c2 AuF
—
- | OuUTPUT
O~ Lo=14+ Vo .
o ! Lo T -
R

C1 ANDC2 TO BE PLACED AS CLOSE TO THE
DEVICE AS POSSIBLE.
FILTER CAPACITOR = 2000uF/AMP.

5.0 AMP FIXED CURRENT REGULATOR

RECTIFIED
INPUT 4 3
- ¢ LAS-19U
22uF c2
et AuF
R
1
'L
Vo Vo | ouTPUT
Ie =1 + Q
a R
adj -

PIN 1 1S CONNECTED TO CASE.

C1 AND C2TO BE PLACED AS CLOSE TO THE
DEVICE AS POSSIBLE.

FILTER CAPACITOR = 2000uF/AMP.

5.0 AMP POSITIVE ADJUSTABLE CURRENT REGULATOR



LAMBDA LLM 338
5 AMP 3-TERMINAL ADJUSTABLE REGULATOR

FEATURES

e Guaranteed 7A peak output current
e Guaranteed 5A output current

¢ Adjustable output down to 1.2V

¢ Line regulation typically 0.005%/V

DESCRIPTION

The LLM338 is an adjustable 3-terminal positive voltage regulator
capable of supplying in excess of 5A over a 1.2V to 32V output
range. This voitage regulator is easy to use and requires only two
external resistors to get the output voltage. Outstanding features
include internal current limiting, thermal shutdown and safe area
protection on the chip. Hermetically sealed steel TO-3 packages are
utilized for high reliability and low thermal resistance when used
with an appropriate heat sink.

The LLM338 serves a wide variety of applicationsincluding local,

¢ Load regulation typically 0.1%

® Guaranteed thermal regulation

® Current limit constant with temperature
¢ Standard 3-lead transistor package

ABSOLUTE MAXIMUM RATINGS

Internally limited

Power Dissipation

Input—Output Voltage Differential 35V

Operating Junction Temperature Range
LLM338

Storage Temperature

0°C to + 125°C
—65°C to + 150°C

46

on card regulation. This device also makes a simple adjustable Lead Temperature (Soldering, 10 second) 300°C
switching regulator, a programmable output regulator, or by con-
necting a fixed resistor between the adjustment and output, the
LLM338 can be used as a precision current regulator.
ELECTRICAL CHARACTERISTICS (note 1)
‘ E ND LLM338
PARAMETER CONDITIONS MIN | TYP | MAX UNITS
Line Regulation Ta=25°C, 3V < V\n— Vour = 35V, 0.005| 0.03 Y%/V
(Note 2)
Load Regulation Ta=25°C, 10 mA < loyr < 5A
Vour < 5V, (Note 2) 5 25 mV
Vour = 5V, (Note 2) 0.1 0.5 %
Thermal Regulation Pulse =20 ms . 0.002 | 0.02 %/W
Adjustment Pin Current 45 100 HA
Adjustment Pin Current Change 10MA<I.<5A 0.2 5 UA
3V = (Vin-Vour) =35V
Reference Voltage 3 = (Vin-Vour) = 35Y, 119 | 1.24 | 1.29 V
10 mA = lour = 5A, P< 50W
Line Regulation 3V = Vin-Vour = 35V, (Note 2) 0.02 0.06 %/N
Load Regulation 10 mA < loyr =5A, (Note 2)
Vour =5V 20 50 mV
Vour =5V 0.3 1.0 %
Temperature Stability Tuin=Tj = Tuax 1 %
Minimum Load Current Vin-Vour = 35V 3.5 10 mA
Current Limit Vin-Vour = 10V
DC 5.0 8 A
0.5 ms Peak 7 12 A
Vin—Vour = 30V 1 A
RMS Output Noise, % of Vour Ta=25°C, 10Hz =f < 10kHz 0.003 %
Ripple Rejection Ratio Vour = 10V, f= 120 Hz 60 dB
Caoy =10 uF 60 75 dB
Thermal Resistance, Junction to Case 1.0 °C/W

Note 1: Unless otherwise specified, these specifications apply: 0° C < Tj< +125°C for the LLM338; Vin-Vour =5V and loyr = 2.5A. Although power
dissipation is internally limited, these specifications are applicable for power dissipations up to 50W.

Note 2: Regulation is measured at constant junction temperature. Changes in output voltage due to heating effects must be taken into account

separately by thermal regulation.




TYPICAL PERFORMANCE CHARACTERISTICS

Load Regulation Current Limit Adjustment Current
-~ 0 12 %
S _ - ———Peak Currenmmj _
S ~01 ol é/—:\ v DC gggrEnE Limit <3 0 |
E \ < SIS E
< 02 ~>< . \; | W - g 70
g z °® Y \A%\— Preload ~3A 4 —
w 5 A\ Prefoad = 5A 3 L
@ 03 g 6 A . 60
S o \»— Preload 0 E
3 04 5 I\ Preload = 1A g /‘
g -o 2 4 <t + g 5
= = \\\\ n ~
2 o5 yn=10V 3 B S g ©
= Y lour= Z
il - 2
3 I ISA N
-75 -50 -25 0 25 50 75 100 125 150 0 5 10 15 20 25 30 35 05 o0 25 0 2 80 75 00 125 150
TEMPERATURE (° C) INPUT-OUTPUT DIFFERENTIAL (V) TEMPERATURE (° C)
Dropout Voltage Temperature Stability Minimum Operating Current
< 35 ;vl ‘]‘;v 1.260 6 I
-~ ouT m 1
2 30 S 1250 = ) —
= g L £
Z T I =5A & . Tl 1250 C
E 25 < 1.240 z 4 - <=
I T I 5 o T25°C LD
g 20 —— L3 2 1 20 ’ g, |~ 2~
s | 1T wt o =
2 | L=1A > = 1= —55
E o5 & 1220 g
2
e I & [ [
5 10 & 1210 |—— S '
z 1 |
75 ~50 -25 0 25 50 75 100 125 150 ~75 -50 -25 0 25 50 75 100 125 150 0 5 10 15 2 25 30 35 40
TEMPERATURE (° C) TEMPERATURE (° C) INPUT-OUTPUT DIFFERENTIAL (V)
Ripple Rejection Output Impedance
10'
Ripple Rejection 10 r ]
| | |
100 T . 80 — g w
g . I N P T Crov=0 |
> Z 60 — +— z
S E— I Fd
& J Caou=104F 5 U\ 2 .,
5 60 \‘ | 8 40 Ay =0 % 10
o ~——_] Caoy=0 i J | = NS /Am.:w;f
ul + o« | s I
T 40 w | S 10
| w20 i T T
Yy Vin—Vour =5V g vy | N\ £ V=15V
[, h=2A__] E Vowr=10v| | o 10+ Vour =10V_
z =120 Hz O i=2a ] 1 1L=2A
T.=25°C T.=25° cJ i 0 Te=25"C
— 1 5
0 s kY 15 20 % 30 35 2010 100 1k 10k 100k 1M 10 100 Tk 10k 100k 1M
OUTPUT-VOLTAGE (V) FREQUENCY (Hz) FREQUENCY (Hz)
1.2V—25V Adjustable Regulator
LLM338
0.992 MAX
Vin  Vour
Vin =28V Vour 11
?‘}\537 PIN FUNCTION
BOTH ENDS 0.492 R MAX * 1 ADJUSTMENT
——1.54 MAX
c1* ca2t 0% 2 Vin
0.1uF 1uF o, 0945 b=-0.875 CASE OUTPUT
RE %ﬁi( NOTE (X): CASE TEMPERATURE
MEASURED AT THIS
* POINT
ﬁ
___L_ T \ MTG 0.433
- BASE 0.472
0.0374 _} 14
. ) ) 0.0425 18
tOptional—improves transient response E DA 120
“Needed if device is far from filter capacitors [0.665
TTV 125V R2 0 165 0.681
=1. 1+
out = 2 HOLES
R1 L < ,
I 0.421
@ 0.437
NOTE
PRICE QTY
Vo
MODEL VOLTS lo 1-24 25-49 | 50-99 100-249 250-499 500-999 | 1000-2499 2500-4999
LLM 338 1.2-32.0 5.0A $7.60 | $6.39 | $6.39 $5.00 $5.00 $5.00 $4.15 $4.00
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LAMBDA LAS 3900
8 AMP POSITIVE VOLTAGE REGULATOR

FEATURES

. Guarant“d mpnt-uulputdlffemnual' . . Guaranteed temperature coeﬂtctent.
. ' 0w125°c —0.03% Vour/°C -
. Gua‘fanteed me:mal fegist&nce ]umtich tocase:
07°CW e e

' Guaranteed laad mgui ‘ cm.os% Vowr .  * 100% pawercycled under load

S o Sense terminal pin eliminates line drop
. aumnmawhatmmm.mda@mﬁz  problems i

DESCRIPTION ABSOLUTE MAXIMUM RATINGS

The I...tA%-SQ_OO sdel;ies voltage re?ula}ors are mpnolithiclintegrated PARAMETER SYMBOL| MINIMUM| MAXIMUM| UNITS
circuits designed for use in appl lcqtnons requiring a well regulated input Voltage Vin 0 2501 Volts
positive output voltage. Outstanding features include full power imoutOutout Dift P EVIVRY, T
usage up to 3.0 amperes of load current, internal current limiting, npu UPU _' erentiall ViN-Vour 10 20 Volts
thermal shutdown, and safe area protection on the chip, providing g’%e;%'jf' ation PD 8011 23 Watts
protection of the series pass darlington, under most operating con- — -
ditions. Hermetically sealed copper TO-3 packages are utilized for Jﬂggi'gé F;_gsg;asréce 64 0.7 °C/Watt
high reliability and low thermal resistance when used with an _ -
appropriate heat sink. A low-noise temperature stable diode reference  [OPerating Junction T —55 150 °c
: : f . [Temperature Range
is the key design factor insuring excellent temperature regulation
of the LAS-3900 series. This coupled to a very low output impedance ggage Temperature | 1o —65 150 °c
insures superior performance and load regulation. 9
lLead Temperature
Soldering, 60 Seconds | TLEAD 300 °C
Time Limit)
; ; (1) The ma tvoltage of the LAS-3900 S limited by th t-
Device Pins VOUT Tolerance outeprL?t ;:;?:rg]nl{:;u rr‘:gxuangsrg poier dl55|patl:rzleosr'?h;mrkzx'rrzlumecn\}?:elrwlfnr:‘n:pss‘ve
LAS 3905 4 +5% operating area, whichever is less.
" (2) For operation above 94°C Tcase, derate @ 1.42 watt/°C.
LAS 39U 4 Adlusmb‘e (3) In case of a short circuit, with input-ouptut voltages approaching the maximum
LAS 3905K 2 + 5%’ —3% input-output differential, this regulator may require the removal of the input voltage

to restart.

ELECTRICAL CHARACTERISTICS

INPUT VOLTAGE TEST CONDITIONS ARE AS FOLLOWS: V;=Vo+3 VOLTS, Vo=V +10 VOLTS, Va=Vo+ 15 VOLTS, OR THE
MAXIMUM INPUT WHICHEVER IS LESS.

TEST CONDITIONS LAS 3905,3905K LAS 39U

PARAMETER SYMBOL| Vi lo T, MIN. MAX. MIN. MAX. |UNITS
Output Voltage . ........ Vo...... L VitoVe. |l 10mAto 8.0A|25°C ... |.0.95/Vo| " 1.05|Vo| .[.4.0%...].16 .... |volts
Input-Output Differential |Vin-Vo ... ... f ot 80A........ 0-1 25°C 26 o) 26 ..l volts
Output Current......... lo....... Vi 25°C...J.10....... 80...... .10mA .{.8.0 ... Jamps
Line Regulation® ....... REGune {..VitoVs..|.... 5A.......... 25°C ..beoll 20. ... e .20 ...1% Vo
Load Regulation® ...... REGuwosoi|. . V1 ...... ....10mAt08.0A |25°C ...} .......... 06 ... .f....... .06 ...{%Vo
Quiescent Current...... la....... Vi 25°C e 20 ...l .25.0 ..]JmA
Quiescent Current Line .{loawne ..{. . VatoVa..|.... 10mA....... 25°C ... 5.......0........1.50 .../mA
Quiescent Current Load. {ka woam - - {.. Vi ......f ..., 10mAto8.0A|25°C ...[.......... [ TP DA .50 ...]mA
CurrentLimit........... [TV L NMo+5V L 25°C ..o 14 e .14.0 .. Jamps
Short Circuit Current ... Jls....... VoSV 25°C ..o 14 .. .14.0 .. Jamps
Temperature Coefficient |{Tc...... Vi 01A........ 0- 125°C ........... 003....0........ .0.08 ..]% Vo/°C
Output Noise Voltage ... |Wn...... SV 01A ........ 0-125°C | .......... 109 o .109. . juVrms/V
Ripple Attenuation. ... ... Ra...... Vi 20A........ 0-125°C |.60“......|......... 60 dB
Control Voltage ........ Ve.oo.... VitoVao ... 10mA....... 25°C oo .3.6....1.40 ...|volts
"’ Nominal output voitages are specified under ordering information. Ry
' Instantaneous regulation, average chip temperature changes must be % Vo=Vc(1 +R2)

accounted for separately. R1=Resistance from output to control.
¥ BW=10Hz—100KHz. R2=Resistance from control to common.
“' Ripple attenuation is specified for a 1Vrms, 120 Hz input ripple. ©'|_AS 3905K Vo min=0.97 Vo, REGiLoaor max=2%

Ripple attenuation is a minimum of 60 dB (60 dB for LAS-39U) at a 5 volt output,
and is .1dB less for each volt increase in the output voltage. Vin=Vo+5



OPERATIONAL DATA
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JUNCTION TEMEPERATURE,C FREQUENCY, HERTZ
TYPICAL INPUT-OUTPUT TYPICAL RIPPLE ATTENUATION
DIFFERENTIAL VOLTAGE vs vs FREQUENCY
JUNCTION TEMPERATURE
NOMINAL PRICE QTY
Vo
MODEL VOLTS 1-24 25-49 50-99 100-249 250-499 500-999 | 1000-2499 2500-4999
LAS 3905 5 $18.00 | $1650 | $15.75 $13.00 $13.00 $11.90 $10.65 $10.00
LAS 3905K 5 16.00 14.25 13.80 11.65 10.75 9.85 9.50 9.25
LAS 39U 4-16 19.00 17.50 16.75 14.00 14.00 12.90 11.65 11.00
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A LAMBDA LAS 3900 SERIES

8 AMP, 80 WATT MONOLITHIC POSITIVE VOLTAGE REGULATORS
OUTLINE DRAWING

BLOCK DIAGRAM , e

) 1

SOA
PROTECTION
o L
< CURRENT [¢ ;
S LIMIT 2R3
& AMP OuTPUT
> —o
(@]
-
2 $R, SENSE
&
T | L_]voLTace
E
Lr l COMMON
)
LAS-3905
RECTIFIED
o— INPiT 1 LAS 2 OUTPUT

AR S

Cin c1 3 c2 3 R

1 L 1
8 AMP POSITIVE REGULATOR CIRCUIT
RECTIFIED ——
INPUT 4 3
LAS 39U _ Vo

Rag,=
AuFl T 10 mA

—71

CIN

.22;1Fl +S
<

—~ ct ]l R.
gl s 3

o——¢

PIN 1 1S ELECTRICAL COMMON
CASE IS MECHANICAL COMMON

8 AMP POSITIVE ADJUSTABLE REGULATOR

RECTIFIED 3
INPUT 1 4

LAS-3905
22uF AuF
_.I__C‘I 2

T .

PIN 2 1S CONNECTED TO CASE.
C1 AND C2 TO BE PLACED AS CLOSE TO THE DEVICE AS POSSIBLE
FILTER CAPACITOR =2000uF/AMP

8.0 AMP POSITIVE REGULATOR CIRCUIT

RECTIFIED 3
INPUT .

22uF l
c1
O—I i
- IO

P Vo
Lt7la* R

LAS-3905

z 1
__T._ LOLUTPUT

PIN 2 IS CONNECTED TO CASE.
C1 TO BE PLACED AS CLOSE TO THE DEVICE AS POSSIBLE.
FILTER CAPACITOR =200uF/AMP

8.0 AMP FIXED CURRENT REGULATOR

LAS 3905K SERIES

1.050
x
0.188R MAX
BOTH ENDS 0.525R MAX
le—1.575 MAX - =
0.875
. f= MA X
0.065 DA
0053 —_— -t
I L 1338
r \ MTG 0.471
0.042 R BASE | 0433
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1 0418
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PIN FUNCTION

1 INPUT
2 OUTPUT
3 COMMON

NOTE (X)=CASE TEMPERATURE MEASURED
AT THIS POINT.

LAS 3905

0.175 R MAX
BOTH ENDS

LAS 39U

0 175R MAX
BOTH ENDS
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o x 2 COMMON (ELEC)
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4 OUTPUT
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LAMBDA LAS 3700
FLOATING REGULATOR

FEATURES

¢ Voltage/current regulation with automatic crossover ~ ® On chip stabilized heater

_ ® Load regulation —.003% + 1mV ¢ Adjustable current source for programming voltage
¢ Line regulation—.01% +=1mV V= 15-25V ® Fixed current source for current regulator

¢ Short circuit protection ® Hermetic TOS5 package '

DESCRIPTION ABSOLUTE MAXIMUM RATINGS

The LAS 3700 floating regulator is designed for applications requir- PARAMETER SYMBOL | MINIMUM | MAXIMUM [UNITS

ing “laboratory” power supply performance at voltages limited

only by the external series pass transistor. Both output voltage and Input Voltage Vaux 0 40 Volts

output current are adjustable. A unique feature of the LAS 3700 is | Thermal Resistance | 220 °C/W
: : . h [ Junction to Ambient " att
the incorporation of an on chip heater which maintains a constant

junction temperature. of 115C. This feature is responsible for the Operating Ambient

T, —30 115 °C
excellent temperature performance of the regulator. Temperature Range e
Storage Temperature | Tsra —65 150 °C
Lead Soldering o
Temperatﬂurg 300 c
PARAMETER SYMBOL MINIMUM MAXIMUM UNITS
Auxilary Input Voltage™ .................... o VAUX e 14 A0 ....Volts
Auxilary Input Current® ® ... ... .......... codaux e 8 i, 150 L ...mA
Reference Current-Voltage Loop® ........... B PV B L...mA
Reference Current-Current Loop“ .......... N P A U K- U ...mA
Thermal Resistance ........................ B 27 S P 220 o ...C/Watt
OutputCurrent ..., codout v e B AP ...MmA
OQutput Short CircuitCurrent ................ s e e 3 e ...MmA
Regulation—Line fora 5V ChangeinVaux ...}...REGwne -+ f.covviviiit. o 08% 1 L L...mV
Regulation— Load for a 0-1 mA Change in
OutputCurrent ... ... i, .. BEG oaDt ceiiiii ....008% Vaux£1 ...1...mV
Temperature Coefficient .................... T e ....005% Vour . ...... ....Volts
°C
Common Mode Rejection ............ooooc b B0 L. ...dB
Input Offset Voltage™® (Voltage Amp) . .......foveeeiiiin i A0 L ....mV
Input Offset Voltage™ (Current Amp) .........J..ooovvviinii it A0 L ...mV

HEATER

Prrrr
W W W W w w l_ EIN CONNECTIONS

ADY

VOLTAGE LOOP COMPENSATION
CURRENT LOOP COMPENSATION
OUTPUT

VOLTAGE SENSE

CURRENT OFFSET

CURRENT SENSE

VOLTAGE REFERENCE CURRENT ADJUST
Vaux POSITIVE

COENPM B WN =
<

—

ORDERING INFORMATION

PRICE QTY

MODEL 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499 2500-4999

LAS 3700 $14.00 $13.75 $13.15 $12.05 $11.65 $10.75 $9.80 $9.00
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OPERATIONAL DATA

TYPICAL INPUT CURRENT VS INPUT VOLTAGE
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TYPICAL RIPPLE ATTENUATION VS FREQUENCY TYPICAL INPUT CURRENT VS TIME

T
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FIG.5
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Vaux = 15V
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1
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10 100 1K 10K 100K
FREQUENCY (HERTZ)

TYPICAL CIRCUIT CONNECTION

NOTES

5 20 25 30 35 40
TIME (SECONDS)

+ HIGH VOLTAGE

C1 .01/lf

Vaux POSITIVE R4
O C2 01Mf
Dy
9 34

o]

LAS 3700

Qi

-Dspt—e

Rsc
+Vour

VAux COMMON '—D4

FIG. 2

O
RADJ >

1. THE AUXILIARY INPUT VOLTAGE MUST FLOAT AND BE ELECTRICALLY ISOLATED
FROM THE UNREG!

ULATED HIGH VOLTAGE SUPPL Ca Auf

2. THE AUXILIARY INPUT CURRENT IS THE SUM OF THE REGULATOR BIAS

3.
4

CURRENT AND THE ON CHIP HEATER CURRENT. SINCE HEATER CURRENT IS A
FUNCTION OF AMBIENT CONDITIONS, THE AUXILIARY INPUT CURRENT WILL
VARY OVER A WIDE RANGE. REFER TO FIG. 3 FOR |aux DEPENDENCE ON TEMP.
AND VOLTAGE. _79
Iner IS PROGRAMMED BY R, VIA THE RELATIONSHIP Irer = R, (K) . lner 1S
LIMITED TO 1 mA TO MINIMIZE ON CHIP TEMPERATURE GRADIENTS.
THERMAL RESISTANCE IS PURPOSEFULLY SET TO 220°C/WATT TO MINIMIZE
THE POWER REQUIREMENTS OF THE ON-CHIP HEATER.

5. AN OFFSET IS PROGRAMMED INTO BOTH THE CURRENT AND VOLTAGE

+ SENSE

— LOAD

11
1

—Vour

—SENSE

AMPLIFIER TO INSURE BOTH OUTPUT VOLTAGE AND CURRENT CAN BE
ADJUSTED TO ZERO.

6. THE AUXILIARY CURRENT SUPPLY SHOULD BE CAPABLE OF SUPPLYING A

150 mA TRANSIENT AT TURN ON TO INSURE RAPID HEATER TEMPERATURE
STABILIZATION.

DESIGN CONSIDERATIONS

1,

2.

o 0 A~ ow

©

CONSTANT VOLTAGE—SELECT Ry ACCORDING TO THE RELATIONSHIP Iper,=

—HIGH VOLTAGE

7.9

Vour = (lner) (RADJ) lrer IS LIMITED TO 1 mA MAX. R‘W

CONSTANT CURRENT—SELECT Rz TO GIVE A DESIRED OFFSET ACCORDING
TO THE RELATIONSHIP Vorrser=(1 mA) (R2)—SELECT Rsc ACCORDING TO THE
RELATIONSHIP lioap rsc = Vorrser WHERE lioap IS THE DESIRED CONSTANT
CURRENT (R2z IN KQ).

D,, D3, AND D4 ARE NECESSARY TO PROTECT THE LAS 3700 FROM TRANSIENT
OR SHORT CIRCUIT CONDITIONS

D: IS NECESSARY TO PROTECT THE 3700 FROM A FAILURE OF THE SERIES
PASS ELEMENT.

C,, C2, AND C4 ARE COMPENSATION CAPACITORS FOR THE VOLTAGE AND
CURRENT AMPLIFIERS.

FOR OPTIMUM REGULATION, LIMIT THE CURRENT FROM PIN 5 TO AS LOW A
VALUE AS POSSIBLE (1 mA MAX) TO PREVENT REGULATION DEGRADATION DUE
TO THERMAL GRADIENT EFFECTS.

TO PREVENT EXCESSIVE ON CHIP HEATER CURRENTS, THE LAS 3700 SHOULD
BE LOCATED IN AN AREA PROTECTED FROM AIR CURRENTS SUCH AS CAUSED
BY COOLING FANS.

Qi MAY BE REPLACED BY A TRIPLE DARLINGTON OR OTHER GAIN CON-
FIGURATION IF MORE CURRENT IS REQUIRED. THE REGULATOR OUTPUT
VOLTAGE IS LIMITED BY THE BVceo OF Qu.

C4 IS NECESSARY IN APPLICATIONS REQUIRING VERY LOW OUTPUT NOISE.

TO-96 10-TERMINAL

Bottom View



LAS 2000 SERIES REGULATORS

5 AMP, 85 WATT POSITIVE AND NEGATIVE

FEATURES

¢ 0.01% regulation—line
¢ 0.2% regulation — load

® Thermal protection

¢ 0.007%/° C temperature coefficient
o Short circuit and overload protection

* Remote programming

* Remote sensing

® Electrically isolated case
® Dual-tracking connection

¢ Increased power loading capability with external

DESCRIPTION

The LAS 2100, 2200 and 2700-2800 Series of Power Hybrid
Voltage Regulators is designed for applications requiring a well

OUTLINE DRAWING

040 DIA 020
PIN

NOTES
regulated output voltage for load current variations up to 5.0 LA s Semiee
amperes. A key feature of the LAS series of Power Hybrid Voltage T%’j ) , SEPNSNO L3S BT oNy
Regulators is its construction. A high degree of thermal isolation l¢a AND LAS 2900 SERIES USE
g g g

between the heat generating power elements and the heat sensitive +
control and reference elements is achieved by the placing of the
power section on the heat-dissipating base of the unit, and the
control stage on the heat-dissipating upper surface. This thermal
isolation results in extremely low thermal drift characteristics for
changes in power levels. In addition, a unique thermal power limit-
ing circuit is built into the power section of the unit for increased
operational reliability. This reliability is accentuated by a dem-

onstrated MTBF of 100,000 hrs.

3 NET WEIGHT 3 0Z

s
]

| k{187

ALL PINS EXCEPT NO 5

2 Single DC input voltage.

** Separate DC input voltages for power circuit (pin 1) and control

circuit (pin 20) Vin minimum = 9.5 volts at pin 20.
‘ Maximum storage temperature limited by tantalum capacitor.

|5 constant for entire range from Viy minimum to Viy maximum.

® V,n constant for entire range from 0 to full load.
" Ripple attenuation is 54dB minimum for 20V, 24V, and 28V models.

" Minimum input-output differential based on T, = 25°C.
19" 5.2 for Model LAS 2700 and L AS 2800 series.
" Voltages and currents are negative for models LAS 2700 and
LAS 2800 series.

*This parameter or note applies only to LAS 2200 and 2700 series.

cASE 2 CASE | R T
OUTLINE DRAWING, POWER HYBRID
REGULATOR, LAS 2000 SERIES
ELECTRICAL CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS MIN. MAX. UNITS
Inputvoltage ....................... MVineoooabeeon oo ..9.6 400 ... ...volts
Output voltage™ ................. ... P T ..25 280 ......... ...volts
Input-output differential®® .......... VineVo oo 4.6" 375V ........ ..volts
*Input-output differential®® .......... VineVo oo 2.5 RIRCY 1) VAR .volts
Outputcurrent™ ... ... ... . ... o vevviiiib o 0...... .50 L ...amps
Standby current ........ ... ..ol - TS Y ..100 L.l ..mA
Power dissipation ................... Po oot ...Plate#1 @25°C .}........... .85 L ...watts
Power dissipation® ................. Po oo ..FreeAir@25°C .}........... 90 .......... ..watts
Thermal resistance junction—Case #1 [.6,—C1 ....}........ ..o, 20 ...l ...°C/watt
Thermal resistance junction—Free Air | .6,—FA ...} .o o 150 L.l ...°C/watt
Storage temperature .......... ... .. Ts oo —55 +125 ..., ...°C
Power transistor junction temperature |. Ty .........f oo b +200 ........ ...°C
Regulation line® . ........cooeeviiiidorineniniaboineiniiiiiiiiiidiinin. ..0.01 ... %/ Vin
Regulationload® ...........ooooicii b .02 %
*Programmingresistance ............ oo oo b 1000 nominal . {...ohms/volt
*Programmingvoltage ............. oo ...one/one ..... ...volt/volt
Temperature coefficient ............. TC o) ..0.007 ........ ...%/°C
Ripple attenuation” ................ .} .o oo SVinminimum L0060 e ..dB
lo maximum
NOTES: " Varies with model number. ® See figures on following pages.
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LAS 2000 SERIES

OPERATIONAL DATA
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LAS 2000 SERIES

OPERATIONAL DATA

HO% 4000 T i T m
| ] i il i
oo _ o il i il il
" 100%, / / =
RATED OUTPUT
CURRENT /
7
/
80% | 1
[V i
i
/
/

@
]
e

S K4
MAXIMUM
/ /

\//7 S
20%| ’ //_‘ 4 S

OUTPUT IMPEDANCE -OHMS

>

o

*
|

RATED OUTPUT VOLTAGE (V)

I — e

LAS2I15,LAS2615 4+

L1A/ P00 i
% 30% R:;)a) oc]?l}uv ﬁ;’?x:&'ﬁ"xo; TSOX 150% 170% OHZ 100HZ IKFO:‘ZEQUENCIVOKNZ 100K HZ IMHZ
SHORT CIRCUIT PROTECTION CHARAC- TYPICAL OUTPUT IMPEDANCE VS
TISTIC FREQUENCY

ORDERING INFORMATION
LAS 2100, LAS 2200 SERIES 5 AMPS, 85 WATTS POSITIVE REGULATOR

PRICE QTY
Vo
MODEL VOLTS 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499
LAS 2105 5fixed $47.00 $47.00 $35.00 $31.00 $31.00 $26.00 $24.00
LAS 2205 5ADJ 47.00 43.00 35.00 31.00 31.00 26.00 24.00
LAS 2206 6 ADJ 47.00 43.00 35.00 31.00 31.00 26.00 24.00
LAS 2112 12 fixed 47.00 43.00 35.00 31.00 31.00 26.00 24.00
LAS 2212 12ADJ 47.00 43.00 35.00 31.00 31.00 26.00 24.00
LAS 2115 15fixed 47.00 43.00 35.00 31.00 31.00 26.00 24.00
LAS 2215 15ADJ 47.00 43.00 35.00 31.00 31.00 26.00 24.00
LAS 2124 24 fixed 47.00 43.00 35.00 31.00 31.00 26.00 24.00
LAS 2224 24 ADJ 47.00 43.00 35.00 31.00 31.00 26.00 24.00
LAS 2228 28 ADJ 47.00 43.00 35.00 31.00 31.00 26.00 24.00

LAS 2700, LAS 2800 SERIES 5 AMPS, 85 WATTS NEGATIVE REGULATOR

LAS 2705 — 5ADJ $47.00 $44.00 $36.00 $32.00 $32.00 $28.00 $26.00
LAS 2812 —12fixed 47.00 44.00 36.00 32.00 32.00 28.00 26.00
LAS 2712 —12ADJ 47.00 44.00 36.00 32.00 32.00 28.00 26.00
LAS 2715 —15ADJ 47.00 44.00 36.00 32.00 32.00 28.00 26.00
LAS 2724 —24ADJ 47.00 44.00 36.00 32.00 32.00 28.00 26.00

CONNECTION DIAGRAMS
POSITIVE REGULATOR

In ) |

? T Y ? )| C';; | Vin + |
e —t g
4 PIN POWER HYBRID VOLTAGE REGULATOR 4 PIN POWER HYBRID VOLTAGE REGULATOR CIRCUIT
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LAS 2000 SERIES

CONNECTION DIAGRAMS
POSITIVE REGULATOR

VOLT
_ oVOLT SENSE oVRer

+ OYOLT SENSE (NON-INVERTING}, |\ o1
— OCURRENT SENSE
CURRENT SENSE +v,
+ 0O O+Viy
} ] (CoNTROL
AMPLIFIER)

jgé & 0b® é
0900 00 o
i

[ ]
CURRENT SENSE T VN
AT o
ODRIVER QUTPUT o+vo
14 PIN POWER HYBRID VOLTAGE

REGULATOR

v
SENSE |

POSITIVE POWER HYBRID VOLTAGE
REGULATOR CIRCUIT
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POWER HYBRID VOLTAGE REGULATOR USED
WITH PARALLEL PASS TRANSISTOR FOR
HIGHER OUTPUT CURRENT
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LAS 2000 SERIES

NEGATIVE REGULATORS
CONNECTION DIAGRAMS
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LAS 2000 SERIES

CONNECTION DIAGRAMS
NEGATIVE REGULATORS
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POWER HYBRID CURRENT REGULATOR
CIRCUIT

NOTES

10.

11.

12.
. R8for LAS 2205 is not required.
14.

15.

16.

18.

. Minimum value of input filter capacitors C1 and C3 is

determined by: C1, C3 = |5 (1000 mfd/amp) recommended.
Minimum value of output capacitors C2 and C4 is determined
by C2,C4 =15 (100mfd/amp).

Minimum value of output voltage adjust resistors R1 and R3
for LAS 2205 and LAS2905 is 3K ohms. See note 4 to
determine value for all other models.

Minimum value of output voltage adjust resistros R1 and R3
is determined by: R1, R3 = (0.25V, x 1000£2/V) ohms
wirewound. Use next highest standard value.

. Values of tracking reference voltage divider resistors R2 and

R4 for all models except LAS 2205, and 2206 are
determined by:

a) R2=(2000Vg, —7150) ohms, £ 1%, %W film
b) R4 =7.15K ohms, + 1%, %W film

. Value of tracking reference voltage divider resistor R2 and R4

for LAS 2205 is:
a) R2=7.50K + 1% %W film
b) R4 =243K + 1% %W film

. Value of tracking reference voltage divider resistor R2 and R4

for LAS 2206 and LAS 2406 is:
a) R2=8.06K + 1% %W film
b) R4 =4.02K + 1% %W film

. Values of current sharing resistors R5 and R6 are determined

by: R5, R6 = (N x 0.5V)/MAX o ohms + 3% wirewound where
N = number of emitter current sharing resistors required.

. Nominal value of the current sharing resistor R10 for Figs. 58

& 64 is determined from table below:

R10 Model

10022 LAS 2205, 2206, 2212, 2215, 2705, 2712, 2715
.150Q LAS 2220

.200Q LAS 2224,2724

.250Q LAS 2228, 2728

Value of current sensing resistor R7 is determined by R7 =
(2.4V)/1 5 ohms, nominal, wirewound.

R8 (part of reference voltage divider) = 750 ohms nominal,
1/2 W film resistor for all models except LAS 2205 and 2206.

R8 for LAS 2206 is 3.2K nominal, 1/2W film.

Rectifiers CR1 and CR2 should be rated at peak inverse

voltage of 50 V and forward current equal at least to maximum
rated lo.

Value of I¢p drain resistor R9, is determined by: R9 = (Vg)/(N
x MAX Icpo) ohms, £ 5% composition where N = number of
external series pass transistors.

All fixed resistors shown on diagrams with given values in

ohms are %W composition.

. Temperature rise of case 2, A TCy, is given by the following:

a) For no external heat sink on case 2.
ATCy=0.25Ppoy 1 - A
b) For an external heat sink on case 2 with thermal resistance 6
6 - HSo

ATCp = ————————  xPpoyj.a
50° C/W + 6 HS»

Nominal values of R8 and R11 1/2W film resistors (Fig. 66):

R8 Ohms R11 Ohms Modet

o (open) O(short) LAS 2705,

15,500 4,500 LAS 2706,
9,700 12,300 LAS 2712,
9,700 11,700 LAS 2715,
9,700 10,700 LAS 2724
9,700 10,300 LAS 2728



LAS 3000 SERIES REGULATOR

10 AMP, 140 WATT POSITIVE REGULATOR
FEATURES

# 0.01% regulation line . ~* Remote programming
® 0.2% regulation load ‘ __ ® Remote sensing
* 0.015%/° C temperature coefficient ¢ Electrically isolated case
_ ® Short circuit and overload protection ___ ® Dual-tracking connection

DESCRIPTION OUTLINE DRAWING
The LAS 3200 Series of Power Hybrid Voltage Regulators is 040 BN
designed for applications requiring a well regulated output voltage
for load current variations up to 10 amperes. A key feature of the
LAS series of Power Hybrid Voltage Regulators is its construction.
A high degree of thermal isolation between the heat generating léa
power elements and the heat sensitive control and reference ele-
ments is achieved by the placing of the power section on the heat-
dissipating base of the unit, and the control stage on the heat-
dissipating upper surface. This thermal isolation results in extremely
low thermal drift characteristics for changes in power levels.

166 DIA.
6 HOLES

NET WEIGHT 3 0Z.
5

e
f—1.187 —»f J
| .

45° TYR CASE 2 J — CASE | \'-56 RoTYR
OUTLINE DRAWING, POWER HYBRID
REGULATOR, LAS 3000 SERIES
ELECTRICAL CHARACTERISTICS
PARAMETER SYMBOL CONDITION MIN. MAX. UNITS
Input voltage to pin (1)~ ........... VINGD) e 52 ...]...400 .......... volts
Input voltage to pin (20)* ............ ViN(20) oo 79 ...]...400 ......... ] volts
Outputvoltage ..................... No v 27 ...)...294 ...l volts
Input-output differential®®™ .......... AVIN(D)-Vo) b 25 ...)...286 ......... volts
Input-output differential ®® ... ... L(Vin(20)-Vo)l . ..o 5.2 ..286 .........| volts
Outputcurrent ..................... do v e L1000 ... amps
Standby current ... ... .. L da() oo 200 ...l mA
Standbycurrent ...l da(20) oo e 70 ..ol mA
Power dissipation ................... Po .ol ...Plate#1 @25°C ....}........ L...140 L.l watts
Power dissipation ................... Po ool ...Free Air@25°C Amb]........ R watts
Thermal resistance junction—Case #1 |.6,-C1 ..... . ...t n, 125 ...l °C/watt
Thermal resistance junction—Free Air |.6,-FA ... ... oo oo, L. 16 .°C/watt
Storage temperature ................ Ts oo e =55 .. }....+150 ........ .°C
Power transistor junctiontemperature {. Ty ........ b +200 ........ .°C
Regulationline® .................... b 001 .........| .%/*Vin
Regulationload® ...................f....ooooo) S [ 0.2 ..., ... %
Programmingresistance ........... . oo b 1000 nominal . |...ohms/volt
Programmingvoltage ............... oo b ....one/one ...... ...volt/volt
Temperaturecoefficient ............. ... b ....0.015 ........ ...%/°C
Ripple attenuation® ................. ... ... ... SNV () minimum L 0160 L e ...dB
lo maximum

NOTES:

‘' Separate DC input voltages for power circuit (pin 1) and control circuit

pin (20).

® Common input voltages for power circuit (pin 1) and control pin (20).
‘“ 1o constant for entire input voltage range from [Vin (1) & Vin (20) min.] to
[Vin(1) (20) max. ]

Vin constant for entire range from 0 to full load.

‘® Ripple attenuation is 54 dB min. for 24V and 28V models.

‘' Minimum input-output differential based on T,, >25°C.

@ Maximum input voltage is 30V for LAS 3205 and LAS 3206.

]}
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LAS 3000 SERIES

OPERATIONAL DATA
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100W

PRICE QTY
Vo—ADJ

MODEL VOLTS 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499
LAS 3205 5 $54.00 $47.00 $41.00 $35.00 $35.00 $30.00 $29.00
LAS 3212 12 54.00 47.00 41.00 35.00 35.00 30.00 29.00
LAS 3215 15 54.00 47.00 41.00 35.00 35.00 30.00 29.00
LAS 3224 24 54.00 47.00 41.00 35.00 35.00 30.00 29.00
LAS 3228 28 54.00 47.00 41.00 35.00 35.00 30.00 29.00




LAS 3000 SERIES

CONNECTION DIAGRAMS
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LAS 3000 SERIES

CONNECTION DIAGRAMS
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NOTES

11.

12.

. Minimum value of input filter capacitors C1 and C3 is

determined by: C1,C3 = 15X (1000mfd/amp) recommended.
Minimum value of output capacitors C2 and C4 is determined
by: C2, C4 = 15X (100 mfd/amp).

Minimum value of output voltage adjust resistors R1 and R3
for LAS 3205 is 3K ohms. See note 4 to determine value for
all other models.

Minimum value of output voltage adjust resistors R1 and R3 is
determined by: R1, R3 = (0.25V, x 1000£2/V) ohms

Values of tracking reference voltage divider resistors R2 and
R4 for all models are determined by:

a) R2=(2000V, — 2490) ohms + 1%, %W film

b) R4 =2.49K ohms, + 1%, %W film

Values of current sharing resistors R5 and R6 are determined
by: R5, R6 = (N x 0.5V)/MAX lo ohms + 3% wirewound
where N = number of emitter current sharing resistors required.
Nominal value of the current sharing resistor R10 for Fig. 85 is
determined from table below:

R10 Model

.05Q LAS 3205, 3206
.064% LAS 3212, 3215, 3224
07582 LAS 3228

Value of current sensing resistor R7 is determined by R7 =
2.5V/! g ohms, nominal, wirewound.
Rectifiers CR1 and CR2 should be rated at peak inverse voltage
of 50V and forward current equal at least to maximum rated lo.
Value of oy g drain resistor R9, is determined by R9= (V)/(N
x MAX lcpe) ohms, £56% composition where N = number ot
external series pass transistors.
All fixed resistors shown on diagrams with given values in ohms
are %W composition.
Temperature rise of Case 2, A TCo, is given by the following:
a) For no external heat sink on case 2.

ATC2=0.25Ppoy 1 — A
b) For an external heat sink on case 2 with thermal resistance

0 - HSo

ATCo= ——— 2
27 50° C/W + 0HS,

xPpoy1.A



LAS 5000 SERIES REGULATOR
20 AMP, 270 WATT POSITIVE

FEATURES

* 0.01% regulation line * Remote programming

® 0.2% regulation load © Remote sensing
~ ©0.015%/° C temperature coefficient ® Electrically isolated case
® Short circuit and overload protection © Dual-tracking connection

DESCRIPTION OUTLINE DRAWING

The LAS 5200 Series of Power Hybrid Voltage Regulators is

designed for applications requiring a well regulated output voltage Ey Typical

for load current variations up to 20 amperes. A key feature of the 1

LAS series of Power Hybrid Voltage Regulators is its construction. 13 3

A high degree of thermal isolation between the heat generating 260

power elements and the heat sensitive control and reference ele- i»ml l NET WEIGHT 8 0z.

ments is achieved by the placing of the power section on the heat-
dissipating base of the unit, and the control stage on the heat-
dissipating upper surface. This thermal isolation results in extremely

U MATES WITH AMP INC.
~ #42428-9 TYPE C

040 DIA. PIN 032x 110 LUG RECEPTACLE OR

’ ’ 400+ EQUIVALENT

.166 DIA.
low thermal drift characteristics for changes in power levels. 6 HOLES p—:—: - 23
090 & ;e - =090 1687
N
150
Ro o l . ' '
’ » 21
2 e '3 ‘
062 co—o gw
CASE 2 LCAse | Rr e

OUTLINE DRAWING, POWER HYBRID VOLTAGE
REGULATOR, LAS 5000 SERIES

PARAMETER SYMBOL CONDITION MIN. MAX. UNITS
Input voltage to pin (1)*™ ........... MVIN(D) e 725 ...|...400 ......... . ...volts
Input voltage to pin (20)~ . ......... WVIN(20) o 1.9 ..|...400 ......... ....volts
Outputvoltage ..................... No e 475 ..|....294 ......... ....volts
Input-output differential®® . ... .. .... VIN(D)-Vo) e 25 ...1....286 ......... ....volts
Input-output differential ®® . ......... AVIN(20)-Vo) |ove e 720 .....286 ......... ....volts
Outputcurrent ..................... dovvioiii i ....200 ...l ....amps
Standby current ....... ... ...l da(1) oo ....300 ......... L...mA
Standby current ..... e da(20) oo 70 ..ol L ...mA
Power dissipation ................... Po oo ...Plate#t @25°C ....|........ 270 L. ..watts
Power dissipation ................... Po oo ...Free Air@25°C Ambj ........ R I ... .watts
Thermal resistance junction—Case #1].6,-C1 ..... 0. ..o e 065 ......... ....°C/watt
Thermal resistance junction—Free Air} .6-FA ... . . ... oo ....120 oL ....°C/watt
Storage temperature ................ Ts oo =55 .. ]....F1256 (... ....°C
Power transistor junctiontemperature | . Ty ... oo ....1T200 ........ ....°C
Regulationline® ...............o.oo oo 0.014 ........ ... %/ Vin
Regulationload™ ..............oooiiiiiiiiin o] 02 .......... ... %
Programmingresistance ............ 0. oo ....1000 nominal .|....ohms/volt
Programmingvoltage ..............)oeoeiiiiiiii oo ....one/one ..... . ...volt/volt
Temperature coefficient ............ oo i 0.015 ........ ....%/°C
Ripple attenuation® ........... ... . ool .. Vin (1) minimum ....}60 ....}.......... ... ....dB
lo maximum

NOTES:

* Separate DC input voltages for power circuit (pin 1) and control circuit
pin (20).

® Common input voltages for power circuit (pin 1) and control pin (20).

© 15 constant for entire input voltage range from [Vin (1) & Vin (20) min.] to
[Vin(1) (20) max. ]

‘©"Vix constant for entire range from 0to full load.

‘® Ripple attenuation is 54 dB min. for 24V and 28V models.

' Minimum input-output differential based on Ty, >25°C.

‘" For AC source to Pin 20 with source resistance less than 10 ohms,
minimum VAC = 12V rms. For other conditions consult factory.

™ Maximum input voltage is 30V for LAS 5205 and 5206
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LAS 5000 SERIES

OPERATIONAL DATA
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TERISTIC, LAS 5000 SERIES

20 \\ \ NOTE: ' 20 \ \ \ \ NOTE:
\ MAXIMUM ALLOWABLE \ MAXIMUM ALLOWABLE
CURRENT MUST NOT EX- CURRENT MUST NOT EX-
18 CEED MAX RATINGS 18 CEED MAX RATINGS
\ SHOWN IN RATINGS TABLE SHOWN IN RATINGS TABLE
\ N FOR ANY GIVEN MODEL \ \ \ FOR ANY GIVEN MODEL.
16 CURVE 6SINK TO AIR 16 \' CURVE CASE TEMP
\ \ \ & a 2icmw 2 \ \ \ \ \[\ A 150°C
o 14 8 1”c/w s 14 N 8 125°C
m c 0.5°C/W < £ c 100°C
MANNNENG .- HUANSN .
:. q : % e 1 G e
[ TamsienT - 40°€ ¥ \ \ D\
é 10 \ \ \\\\ \\ g 10 \& ‘\\\\
3 D 3] e \
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C
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A —
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2 2
o o
5 10 15 20 25 30 5 10 15 20 25 30
INPUT-OUTPUT DIFFERENTIAL INPUT-OUTPUT DIFFERENTIAL
Vinava Vo avg! VOLTS Vin ave - Vo ave) VOLTS
DC SAFE OPERATING AREA AS A FUNC- DC SAFE OPERATING AREA AS A FUNC-
TION OF HEATSINK T;HERMAL RESIS- TION OF MODULE CASE TEMPERATURE
TANCE TO AIR AT 40" AMBIENT TEM- FOR LAS 5000 SERIES
PERATURE FOR LAS 5000 SERIES
LAS 5200 20 AMPS, 270 WATTS
PRICE QTY
Vo—ADJ
MODEL VOLTS 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499
LAS 5205 5 $112.00 $91.00 $77.00 $65.00 $65.00 $58.00 $54.00
LAS 5212 12 112.00 91.00 77.00 65.00 65.00 58.00 54.00
LAS 5224 24 112.00 91.00 77.00 65.00 65.00 58.00 54.00




LAS 5000 SERIES

CONNECTION DIAGRAMS
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] 1. Minimum value of input filter capacitors C1 and C3 is
| A @ 59 a-\fc determined by: C1,C3 = 15X (1000 mfd/amp) recommended.
%“ 4 ! 2 2. Minimum value of output capacitors C2 and C4 is determined
6 by: C2, C4 = 15X (100 mfd/amp):
5 L .. .
’ EX ] D 1 4, Minimum value of output voltage adjust resistors R1 and R3
— - is determined by: R1, R3 = (0.25V_ x 1000£/V) ohms
. . o
v wirewound. Use next highest standard value.
;<+c| 00— 5, Values of tracking reference voltage divider resistors R2 and
VSENSE R4 for all models are determined by:
— o~ a) R2 = (2000V_ — 2490) ohms, + 1%, %W film
b) R4 = 2.49K ohms, * 1%, %W film
6. Rectifiers CR1 and CR2 should be rated at peak inverse
POSITIVE POWER HYBRID VOLTAGE voltage of 50V and forward current equal at least to maximum
REGULATOR CIRCUIT rated |0-
SERIES CURRENT SENSE
oo yvdi T v EXTENAL Ve
1 1
E 4 —o*Vewn —g'v——o-l'
i_ i 2 Sé S 14
CURRENT
LIMITER
*ON LAS 7000
v + SERIES
g Tee Vi,
b Vger IS PIN 15
v VOLTAGE :: NON INV PIN 16
N REGULATOR
(CONTROL AupP 73 External Jumpers
AMPLIFIER) Required
‘b
*18 h $ 6
el 0 "sense -~
. 17 REFERENCE 5 |
P Vo ————— -

LAS 3000, LAS 5000 AND LAS 7000
SEE LAS 2000 SERIES FOR LAS 3000 PIN CORRECTION.
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LAS 7000 SERIES REGULATOR

30 AMP 400 WATT POSITIVE REGULATOR
FEATURES

*0.016% regulation line Remote programming :
¢ 0.2%regulationload *Remotesensing -
 ©0.015%/° C temperature coefficient : * Electrically 1soiated case -
® Short circuit and overload protection . Dual-tracking aonneqtmn‘ .

DESCRIPTION OUTLINE DRAWING

The LAS 7200 Series of Power Hybrid Voltage Regulators is ¥
designed for applications requiring a well regulated output voltage . )
for load current variations up to 30 amperes. A key feature of the
LAS series of Power Hybrid Voltage Regulators is its construction. !
A high degree of thermal isolation between the heat generating - Azt
power elements and the heat sensitive control and reference ele- l 75 * NET WEIGHT 10 02
ments is achieved by the placing of the power section on the heat- i
dissipating base of the unit, and the control stage on the heat- 040 DIA PIN —V’_i, &3
dissipating upper surface. This thermal isolation results in extremely 032 THX X 250 WIDE Lucﬁ L
low thermal drift characteristics for changes in power levels. SERIES FASTON RECEPTACLE . ,3
o pe 15 . —2g — ™
60° TYP 'SGSODL‘E‘S s0ala 32’] r‘oso 19853 —o
________ I - Flo /4
|
o e T1 |
T = 2 LN :3‘60‘* \36—9‘4
psob y o7so | ¢ q D
hs pef—rp |
L oa 750 |
f ! ;
e ¢
casE 2— Lcnss l LRRTve
OUTLINE DRAWING, POWER HYBRID
VOLTAGE REGULATOR, LAS 7000 SERIES
ELECTRICAL CHARACTERISTICS
PARAMETER SYMBOL CONDITION MIN. MAX. UNITS
Input voltage to pin (1)*™ ........... CVIN(D) e ... 725 ..]....400 ......... ....volts
Input voltage to pin (20)™© ......... ]| LVUIN(20) ...123 ..]....400 ......... ....volts
Outputvoltage .................... Vo e ...475 ..)....294 ......... ....volts
Input-output differential®™ .........| GVIN(D)=Vo) e ...25 .. )....286 ......... ....volts
Input-output differential®® ......... (VIN(20)-VO) | oo ...760 ..]....286 ......... ....volts
Outputcurrent .................... ] o e ....300 ...l ....amps
Standbycurrent ......... ... .. L) cda(1) ce e ....40.0 ......... ....mA
Standby current ....... ... oL L da(20) L) 70 ..., ....mA
Power dissipation ..................]| Pooon ...Plate#1 @25°C .J..........| ....400 .......... ....watts
Thermal resistance junction—Case #1] .6,-C1 ..... 0. ... ... ool 044 ......... ....°C/watt
Storage temperature ............... | LTs e ...=55 .1 ..H126 Ll ....°C
Power transistor junctiontemperature|.. Ty ......... oo oo ....1200 ........ ....°C
Regulationline® ................... oo o 0.016 ........ . %/ Vin
Regulationload®™ ................. oo e 02 .......... %
Programmingresistance ............ ..o oo e ....1000 nominal |....ohms/volt
Programmingvoltage ............ ..l oo  IERRERRRRRS ....one/one ..... ....volt/volt
Temperature coefficient .......... oo e ....0015 ......., ....%/°C
Ripple attenuation® ................{ ..ol oVin (1) minimum . [...60 ... ) o ....dB
lo maximum
NOTES:
‘A" Separate DC input voltages for power circuit (pin 1) and control circuit

pin (20).

'® Common input voltages for power circuit (pin 1) and control pin (20).

‘© 1o constant for entire input voltage range from [Vin (1) & Vin (20) min.] to
[Via(1) (20) max. ]

© v,y constant for entire range from 0 to full load.

‘® Ripple attenuation is 54 dB min. for 24V and 28V models.

" Minimum input-output differential based on T, > 25°C.

‘S For AC source to Pin 20 with source resistance less than 10 ohms,
minimum VAC = 12V rms. For other conditions consult factory.

" Maximum input voltage is 30V for LAS 7205 and 7206.



LAS 7000 SERIES

OPERATIONAL DATA

MAXIMUM POWER DISSIPATION (WATTS)

OUTPUT CURRENT AMPS

450

400

350 \

300

250 ‘\

200
150 \\
100 \
50
o o o o o o o o o o
0 25 50° 75° 100 125 150 175 200 225

CASE 1 TEMPERATURE (°C)

POWER DERATING CURVE AS A
FUNCTION OF CASE 1 TEMPERA-
TURE

36 , -
NOTE:
MAXIMUM ALLOWABLE
CURRENT MUST NOT EX-
32 CEED MAX RATINGS
SHOWN IN RATINGS TABLE
\ \ \ \\ FOR ANY GIVEN MODEL.
| h
28 F CURVE  CASE TEMP
N A 150,C
£ B 125°C
c 100°C
24 ) 75C
\ N E 500C
\ \ D \ F 25°C
20 \ \ \\
[ \\
" \ N \\\
12 ~
\ \\
8 ~ \\
\ ~
a —
0
5 10 15 20 25 30

INPUT-OUTPUT DIFFERENTIAL (VN avG - Vo AuG)

DC SAFE OPERATING AREA AS A
FUNCTION OF MODULE CASE
TEMPERATURE FOR LAS 7000 SERIES

ORDERING INFORMATION
LAS 7200 30 AMPS, 400 WATTS

RATED OUTPUT VOLTAGE (Vg)

120%

100%

100%

RATED OUTPUT
CURRENT

80%

60%

AXIMUM

40%

/

20%

//

o
10% 30% 50% 70%

90%

110% 130% 150%

RATED OUTPUT CURRENT (lg)

SHORT CIRCUIT PROTECTION
CHARACTERISTIC LAS 7000

SERIES
36 T T —
NOTE:
MAXIMUM ALLOWABLE
32 CURRENT MUST NOT EX-
CEED MAX RATINGS
SHOWN IN RATINGS TABLE
\ \ \ FOR ANY GIVEN MODEL
] ) )
28 ICURVE 0SINKTO AIR
A 22¢c/W
~ B 1°G/W
P 24 c 0.7,C/W
5 D 0.5C/W
2 E 0.3°C/W
N \ F F 0.0°C/W
5 20 4
& N\ 1
x \AMBIENT IS 40°C
2 16
(8] A
. N E
2 NENAN
=12
3 C\\\
D \
8 \‘\ P
N \\ \N
\ N
4 P
~—]
0
5 10 15 20 25 30

INPUT-OUTPUT DIFFERENTIAL (V|N AVG - VO AVG)

DC SAFE OPERATING AREA AS A
FUNCTION OF HEATSINK THERMAL
RESISTANCE TO AIR AT 40° AMBIENT
TEMPERATURE FOR LAS 7000 SERIES

PRICE QTY
Vo—ADJ
MODEL VOLTS 1-24 25-49 50-99 100-249 250-499 500-999 1000-2499
LAS 7205 5 $161.00 $132.00 $112.00 $95.00 $95.00 $90.00 $78.00
LAS 7215 15 161.00 132.00 112.00 95.00 95.00 90.00 78.00
LAS 7224 24 161.00 132.00 112.00 95.00 95.00 90.00 78.00
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LAS 7000 SERIES

CONNECTION DIAGRAMS

_ OYOLT SENSE

+ :VOLY SENSE

(NON—-INVERTING).. .
et PO NVERTING)

—0oVREF

iNPUT

V) (VAC)

] (CONTROL
AMPLIFIER)

P

9

K3

12) (18)(1s, @

(3]

——O0+V|N
Ee— s 1T ]

—O0-Vo

—O+Vo

9-PIN POWER HYBRID VOLTAGE
REGULATOR

aug%& |

Yl
UG
o

1

R
. VSENSE .
P — Yo+
%Hg— - 3) @ 3@ @_‘ G%D
Q _u_—$ +
D m o &
L
T~C,
MASTER $Re
COMMON
I —
gﬂg—@’ ® @O® % $ole,
Pl @ - ® [*
R C3 - Vo o
SLAVE VSENSE o-

DUAL TRACKING POWER HYBRID
VOLTAGE REGULATOR

—————-

—wr__ _ VSENSE o,
. Y0 o4 NOTES:
| M .
9 Tc
o @ @ : 1. Minimum value of input filter capacitors C1 and C3 is
]| 3] O . determined by: C1, C3 = 15X (2000 mfd/amp) recommended.
= 2, Minimum value of output capacitors C2 and C4 is determined
Yo, by: C2,C4 = 15X (100 mfd/amp):
v - 4, Minimum value of output voltage adjust resistors R1 and R3 is
L SENSE determined by: R1, R3 = (0.25Vg x 100082/V) ohms
wirewound. Use next highest standard value.
5. Values of tracking reference voltage divider resistors R2 and
POSITIVE POWER HYBRID VOLTAGE R4 for all models are determined by:
REGULATOR CIRCUIT a) R2 = (2000V — 2490) ohms, + 1%, %W film
b) R4 = 2.49K ohms, + 1%, LW film
6. Rectifiers CR1 and CR2 should be rated at peak inverse
voltage of 50V and forward current equal at least to maximum
rated | .
SERIES CURRENT SENSE
REGULATOR RESISTOR 7 EXTERNAL Vaos
- A\ oVt 1
1
oo Lo
20 'Y * 14
CURRENT
LIMITER
*ON LAS 7000
v + SERIES
" Tee - o
9 Vrer IS PIN 15
v VOLTAGE 3 NON INV PIN 16
IN REGULATOR -
(CONTROL AMP 273 External Jumpers
AMPLIFIER) Required
*18 J :E
L=} —O  SENSE -~ — —
3 *7 REFERENCE 5 i
_vo ————— _’I

LAS 3000, LAS 5000 AND LAS 7000
SEE LAS 2000 SERIES FOR LAS 3000 PIN CORRECTION.



SECTION I1-POWER DARLINGTONS

FEATURES

® The only 200° C operating junction temperature

Darlington power transistors available in the industry.
__® The only hard glass passivated 200° C Darlington

power transistors available in the industry.

¢ Guaranteed leakage current stability at 200° C — lcer
is equal to 5mA or less, up to 150 watts; Icerisequalto
7mA orless, at 225 watts; Icerisequal to 10mA orless,
at 240 watts.

e All Darlington power transistors are hermetically
sealed and subject to leak testing.

® Guaranteed DC current gain greater than or equalto
1000 for NPN and 800 for PNP at collector currents
of 4, 6, 10, and 15 amps.

¢ All Darlington power transistors are guaranteed
and 100% tested for Is» (Secondary breakdown
Current) insuring maximum performance at high
energy levels.

¢ Excellent thermal resistance (Rg.c) onall Darlington

power transistors providing for more usable power
and lower operating temperatures.

DESCRIPTION

The PMD-10K, 12K, 16K, 1600K, and 18K series of devices are

three-terminal NPN Darlington Power Transistors. The PMD-11K,

13K, 17K, 1700K, and 19K series of devices are three-terminal PNP
Darlington Power Transistors. These devices are monolithic
epitaxial base structures with built-in base to emitter shunt resis-
tors. The devices are CVD glass passivated to increase reliability
and provide reduced high temperature reverse leakage current.
This important feature helps to enable this series of Darlington
devices to meet guaranteed operating junction temperatures of
200°C. Internal diode protection (D1) of the Darlington configura-

ABSOLUTE MAXIMUM RATINGS

tion is built into the structure to limit the device power dissipation
during negative overshoot.

The five different series of NPN and five different series of PNP
Darlington Power Transistors are available in sustaining voltages
ranging from +40 to +100 volts, and power dissipation levels from
100 to 240 watts. All Darlington devices are hermetically sealed
steel or copper TO-3 packages, depending on power dissipation
requirements, providing high reliability and low thermal resistance,
when used with appropriate heat sinks.

12K 40 |12K 60 | 12K 80 |12K 100 |10K 40 |10K 60 |10K 80 |10K 100 |1601K |1602K | 1603K
RATING SYMBOL | 13K 40 {13K 60 |13K 80 |[13K 100 {11K 40 |11K 60 [11K 80 | 11K 100 |1701K | 1702K | 1703K | UNITS

Collector
Emitter Voltage Veeo 40 60 80 100 40 60 80 100 60 80 | 100 | Vvdc
Collector
Base Voltage Vceo 40 60 80 100 40 60 80 100 60 80 100 Vdc
Emitter
Base Voltage Veso 5 5 5 5 5 5 5 5 5 5 5 | Vdc
Collector Current

Cont. lc 8 8 8 8 12 12 12 12 20 20 20 Adc

Peak lc 16 16 16 16 20 20 20 20 40 40 40
Base Current ls 0.12 0.12 0.12 0.12 0.2 0.2 0.2 0.2 0.5 0.5 0.5 Adc
Thermal Réic 15| 15| 15 1.5 1.0 | 10 | 10 1.0 83 | 83| .83 |°c/w
Resistance

Po
Total Internal @Tec = 100 100 100 100 150 150 150 150 180 180 180
Dissipation 50°C Watts
Derate at 0.667 W/°C, Derate at 1 W/°C, Derate at 1.2 W/°C
Derate Ta=50°C Ta=50°C Ta=50°C
Temp. Range
Operating T, —65° to +200°C —65° to +200°C —65° to +200°C °C
Storage Tsta
16K 60 16K 80 16K 100 18K 60 18K 80 18K 100
RATING SYMBOL 17K 60 17K 80 17K 100 19K 60 19K 80 19K 100 UNITS

Collector
Emitter Voltage Vceo 60 80 100 60 80 100 Vdc
Collector
Base Voltage Veeo 60 80 100 60 80 100 Vdc
Emitter
Base Voltage Veso 5 5 5 5 5 5 Vde
Collector Current

Cont. I 20 20 20 30 30 30 Adc

Peak Ic 40 40 40 60 60 60
Base Current ls 0.5 0.5 0.5 .75 75 .75 Adc
Thermal Resistance | Réic 0.67 0.67 0.67 625 625 625 °C/W

Po
Total Internal @ Tc= 225 225 225 240 240 240
Power Dissipation 50°C Watts
Derate at 1.5 W/°C Derate at 1.6 W/°C
Derate Ta=50°C Ta=50°C

Temp. Range
Operating Ty —65° to +200°C —65° to +200°C
Storage Tsta
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ORDERING INFORMATION

Rated Price — Quantity Rated Price — Quantity
Voltage Power 1- 100- 1000- 2500- Voltage Power 1- 100- 1000- 2500-
Type Rating (watts) 99 999 2499 4999 Type Rating (watts) 99 999 2499 4999

PMD 10K 40 40V 150 $1.90 $1.55 $1.39 $1.33 |PMD 11K 40 40V 150 $1.90 $155 $1.39 $1.33
PMD 10K 60 60V 150 2.10 1.68 1.50 1.44 | PMD 11K 60 60V 150 2.10 1.68 1.50 1.44
PMD 10K 80 80V 150 232 186 167 1.60 |PMD11K80 8ov 150 232 186 167 1.60
PMD 10K 100 100V 150 2.70 2.16 1.94 1.86 | PMD 11K 100 100V 150 2.70 2.16 1.94 1.86
PMD 12K 40 40V 100 1.10 .88 .81 .78 | PMD 13K 40 40V 100 1.10 .88 .81 .78
PMD 12K 60 60V 100 1.14 .91 .84 .81 | PMD 13K 60 60V 100 1.14 9N .84 .81
PMD 12K 80 8oV 100 1.20 .95 .87 .85 | PMD 13K 80 8ov 100 1.20 .95 .87 .85
PMD 12K 100 100V 100 125 1.00 92 .89 |PMD 13K 100 100V 100 125 1.00 .92 .89
PMD 1601 K 60V 180 295 235 210 2.02 |PMD1701K 60V 180 295 235 210 202
PMD 1602 K 80V 180 3.35 2.67 240 230 |PMD 1702 K 80V 180 3.35 2.67 2.40 2.30
PMD 1603 K 100V 180 3.90 3.10 2.78 2.66 |PMD 1703K 100V 180 3.90 3.10 2.78 2.66
PMD 16K 60 60V 225 468 378 342 333 |PMD17K60 60V 225 520 420 380 3.70
PMD 16K 80 80V 225 505 415 350 3.42 |PMD 17K 80 80V 225 560 460 3.90 3.8
PMD 16K 100 100V 225 560 460 390 3.80 |PMD17K100 100V 225 616 506 430 4.18
PMD 18K 60 60V 240 5.38 4.35 3.93 3.83 |PMD 19K 60 60V 240 5.92 4.78 4.33 4.21
PMD 18K 80 80V 240 580 477 403 3.93 |PMD 19K 80 80V 240 6.38 525 443 437
PMD 18K 100 100V 240 6.44 5.29 449  4.37 [PMD 19K 100 100V 240 7.08 5.82 4.93 4.81

Contact your area sales representative for higher quantity prices. Device configurations, specifications, and prices subject to change without notice.

CROSS REFERENCE GUIDE FOR IMPROVED EQUIVALENTS
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MOTOROLA LAMBDA FAIRCHILD LAMBDA RCA LAMBDA
PART LAMBDA IMPROVED PART LAMBOA IMPROVED PART LAMBDA IMPROVED
NUMBER EQUIVALENT  REPLACEMENT NUMBER EQUIVALENT  REPLACEMENT NUMBER EQUIVALENT  REPLACEMENT
MJ 3000 MJ 3000 PMD 10K 60 2N 6050 2N 6050 PMD 11K 60 2N 6282 2N 6282 PMD 16K 60
MJ 4033 LMJ 4033 PMD 10K 60 SE 9403 LSE 9403 PMD 11K 60 2N 6283 2N 6283 PMS 16K 80
MJ 3001 LMJ 3001 PMD 10K 80 SE 9404 LSE 9404 PMD 11K 80 2N 6284 2N 6284 PMD 16K 100

MJ 4034 LMJ 4034 PMD 10K 80 SE 9405 LSE 9405 PMD 11K 100
MJ 4035 LMJ 4035 PMD 10K 100 2N 6285 2N 6285 PMD 1701K
SE 9303 LSE 9303 PMD 12K 60 2N 6286 2N 6286 PMD 1702K
SE 9304 LSE 9304 PMD 12K 80 2N 6287 2N 6287 PMD 1703K
MJ 2500 LMJ 2500 PMD 11K 60 SE 9305 LSE 9305 PMD 12K 100
MJ 4030 LMJ 4030 PMD 11K 60 2N 6285 2N 6285 PMD 17K 60
MJ 2501 LMJ 2501 PMD 11K 80 SE 9403 LSE 9403 PMD 13K 60 2N 6286 2N 6286 PMD 17K 80
MJ 4031 (MJ 4031 PMD 11K 80 SE 9404 LSE 9404 PMD 13K 80 2N 6287 N 6287 PMD 17K 100
MJ 4032 (MJ 4032 PMD 11K 100 |  SE 9405 LSE 9405 PMD 13K 100
TEXAS
MJ 1000 LMJ 1000 PMD 12K 60 oN 6282 2N 6282 PMD 1601K INSTRUMENTS LAMBDA
MJ 1001 LMJ 1001 PMD 12K 80 2N 6283 oN 6283 PMD 1602K PART LAMBDA IMPROVED
oN 6284 2N 6284 PMD 1603K NUMBER EQUIVALENT  REPLACEMENT
MJ 900 LMJ 900 PMD 13K 60 oN 6282 2N 6282 PMD 16K 60
MJ 901 MJ 901 PMD 13K 80 2N 6283 2N 6283 PMD 16K 80 TP 640 LTIP 640 PMD 10K 60
2N 6284 2N 6284 PMD 16K 100 | TP 641 LTIP 641 PMD 10K 80
2N 6282 oN 6282 PMD 1601K TP 641 LTIP 642 PMD 10K 100
2N 6283 2N 6283 PMD 1602K N 6285 2N 6285 PMD 1701K
2N 6284 2N 6284 PMD 1603K 2N 6286 2N 6286 PMD 1702K TP 645 LTIP 645 PMD 11K 60
2N 6287 2N 6287 PMD 1703K TP 646 LTIP 646 PMD 11K 80
TP 647 LTIP 647 PMD 11K 100
2N 6282 2N 6282 PMD 16K 60 2N 6285 2N 6285 PMD 17K 60
2N 6283 2N 6283 PMD 16K 80 2N 6286 2N 6286 PMD 17K 80 STANDARD LAMBDA
2N 6284 N 6284 PMD 16K 100 N 6287 2N 6287 PMD 17K 100 | COMMERCIAL LAMBDA IMPROVED
- - o 10K = Y, PART NUMBER  EQUIVALENT  REPLACEMENT
2N 6286 2N 6286 PMD 1702K PART LAMBDA IMPROVED 2N 6057 2N 6057 PMD 10K 60
2N 6287 2N 6287 PMD 1703K NUMBER EQUIVALENT REPLACEMENT 2N 6058 2N 6058 PMD 10K 80
2N 6059 2N 6059 PMD 10K 100
2N 6285 2N 6285 PMD 17K 60 RCA 8350 LCA 8350 PMD 11K 40
2N 6286 2N 6286 PMD 17K 80 RCA 83504 LCA 8350A PMD 11K 60 2N 6050 2N 6050 PMD 11K 60
2N 6287 N 6287 PMD 17K 100 RCA 83508 LCA 83508 PMD 11K 80 2N 6051 2N 6051 PMD 11K 80
2N 6052 2N 6052 PMD 11K 100
ACA 1000 LCA 1000 PMD 12K 60
FAIRCHILD LAMBDA RCA 1001 LCA 100} PMD 12K 80 2N 6055 2N 6055 PMD 12K 60
PART LAMBDA IMPROVED 2N 6056 2N 6056 PMD 12K 80
NUMBER EQUIVALENT REPLACEMENT RCA 8350 LCA 8350 PMD 13K 40
RCA 83504 LCA 83504 PMD 13K 60 2N 6053 2N 6053 PMD 13K 60
S, e R RCA 83508 LCA 63508 PMD 13K 80 2N 6054 2N 6054 PMD 13K 80
SE 9303 (SE 9303 PMD 10K 60 2N 6282 2N 6282 PMD 1601K 2N 6383 2N 6383 PMD 12K 40
SE 9304 LSE 9304 PMD 10K 80 2N 6283 2N 6283 PMD 1602K 2N 6384 2N 6384 PMD 12K 60
SE 9305 (SE 9305 PMD 10K 100 2N 6284 2N 6284 PMD 1603K 2N 6385 2N 6385 PMD 12K 80




A LAMBDA
POWER DARLINGTON NPN SERIES -

PMD 10K, 12K, 16K, 1600K, 18K

ELECTRICAL CHARACTERISTICS

ALL PARAMETERS ARE GUARANTEED AT Tj of 0° C t0 200° C, UNLESS OTHERWISE SPECIFIED -

DEVICE TYPE TEST SYMBOL TEST CONDITIONS MIN. MAX. UNITS | NOTE
PMD 10K SERIES Ic =6Adc; Is = 24mAdc
PMD 12K SERIES gg‘;ggor lc = 4Adc; Is = 16mAdc
PMD 16K SERIES | Saturation | Vce (Sat) Ic = 10Adc; ls =40mAdc 20 vdc 1
PMD 1600K SERIES| Voltage Ic = 10Adc; Is = 40mAdc
PMD 18K SERIES Ic = 5Adc; Is = 60mAdc
PMD 10K SERIES Ic =6Adc
PMD 12K SERIES 235.3 Ic = 4Adc
PMD 16K SERIES | T(im-on Vee (on) lc =10Adc | Voe =3Vdc 28 vdc 1
PMD 1600K SERIES| voltage Ic =10Adc
PMD 18K SERIES »l lc=15Adc
o
PMD 10K SERIES %| lc=6Adc; Is =24mAdc
PMD 12K SERIES E;‘-‘iier 38| lc=4Adc; Is = 16mAdc ‘
PMD 16K SERIES | Saturation | Vee (Sat) | §| lc=10Adc; s = 40mAdc 238 Vdc 1
PMD 1600K SERIES| Voltage S| lc=10Adc; Is = 40mAdc
PMD 18K SERIES O| lc=15Adc; Is =60mAdc
Z,
PMD 10K SERIES Ol Ic=6Adc 1000
PMD 12K SERIES | DC lc = 4Adc 1000
PMD 16K SERIES | Current hre lc =10Adc | Vce =3Vdc | 1000 20,000* 1
PMD 1600K SERIES| Gain lc=10AdC |, 1,0 | 750
PMD 18K SERIES lc=15Adc | '~ 1000
PMD 10K SERIES | oo g Ta=25°C 5.0
PMD 12K SERIES | Bias Vce = 30Vdc 3.0
PMD 16K SERIES Second Is/b 1 second nonrepetitive 75 Adc
PMD 1600K SERIES| Breakdown pulse 6.0
PMD 18K SERIES | current 8.0
PMD 10K, 12K-40 40
PMD 10K, 12K Collector
16K, 18K-60 Emitter 60 Vdc 1
PMD 1601K Breakdown lce = 100mAdc
PMD 10K, 12K, ?/é)ltage T)=25°C
16K, 18K-80 5 ase V(8R) cEO 80
PMD 1602 pen)
PMD 10K, 12K
16K, 18K-100 - 100
PMD 1603K 38
12
PMD 10K, 12K-40 5 40
PMD 10K, 12K, S
16K, 18K-60 Collector 5 60 Vdc 1
PMD 1601K Emitter. V(8R) CEO 6 lce = 100mAdc
PMD 10K, 12K Sustaining | Ree=22Kohms
16K, 18K-80 Voltage w 80
PMD 1602K ©
PMD 10K, 12K,
16K, 18K-100 100
PMD 1603K
All NPN Series Ves = 5Vdc
Emitter
Base leBo lc =0A 3.0 mAdc 1
Leakage
Current
PMD 10K, 12K-40 | coector Vce = 20Vdc 5.0
PMD 10K, 12K-60 | Emitter Vce = 40Vdc |Ree = 5.0
PMD 10K, 12K-80 | Leakage Icer Vce = 54Vdc |2.2Kohms 5.0 mAdc 1
PMD 10K, 12K-100 | Current Vce = 67Vdc 5.0

continued on next page




2

ELECTRICAL CHARACTERISTICS (continued)

DEVICE TYPE TEST SYMBOL TEST CONDITIONS MIN. | MAX. | UNITS | NOTE
PMD 16K-60 Collector a
PMD 1601K Emitter Icen 2| Vee =40Vde
PMD 16K-80 Leakage = 7.0 mAdc
PMD 1602K Current &| Ve =54vdc | Ree =
PMD 16K-100 g 2.2Kohms
PMD 1603K S| Vee =67Vdc 1
PMD 18K-60 Q| Voe =40vdc
PMD 18K-80 | Voe =54Vdc 10.0
PMD 18K-100 Vce =67Vdc
PMD 10K SERIES 300
PMD 12K SERIES 200
PMD 16K SERIES 8“*9“‘. Vcs = 10Vdc; le = 0Adc 400 pf
apacitance _
PMD 1600K SERIES Cobo  |,| f=1MHz 400
PMD 18K SERIES S| m=25°C 600
PMD 10K SERIES 3| Ic=5Adc
PMD 12K SERIES | Small 8| lc=3Adc | Vce=3Vdc
PMD 16K SERIES | Signal hre 8| Ic=7Adc | F=1kHz 300 1
PMD 1600K SERIES | Current Gain Ol lc=7Adec | Tu=25°C
PMD 18K SERIES €| lc=9Adc
= «©
PMD 10K SERIES | Common g lc =5Adc
PMD 12K SERIES | Emitter lc=3Adc | Vce=3Vdc
PMD 16K SERIES | ghort-Cireuit| lc=7Adc | f=1MHz 4 1
PMD 1600K SERIES | Transfer lc=7Adc | Tu=25°C
PMD 18K SERIES  |Ratio lc =9Adc

NOTES:

1. Pulse Tested: Pulse Width is less than or equal to 300uSec. and the Duty Cycle is less than or equal to 2.0%.
DEVICE PRICES, SPECIFICATIONS, AND CONFIGURATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

OPERATIONAL DATA
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OPERATIONAL DATA (continued)

POWER DERATING
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A LAMBDA
POWER DARLINGTON PNP SERIES -
PMD 11K, 13K, 17K, 1700K, 19K

ELECTRICAL CHARACTERISTICS

ALL PARAMETERS ARE GUARANTEED AT Tj of 0° C to 200° C, UNLESS OTHERWISE SPECIFIED

DEVICE TYPE TEST SYMBOL TEST CONDITIONS MIN. max. | uNITs | NOTE
PMD 11K SERIES Ic =6Adc; Is = 24mAdc
PMD 13K SERIES Collector lc =4Adc; Is = 16mAdc
PMD 17K SERIES | Emitter Vce (Sat) Ic = 10Adc; Is =40mAdc 20 Vdc 1
PMD 1700K SERIES 33};;3;‘0” Ic = 10Adc; Is = 40mAdc
PMD 19K SERIES Ic =15Adc; Is = 60mAdc
PMD 11K SERIES Ic =6Adc
PMD 13K SERIES | Base lc =4Adc
PMD 17K SERIES | Emitter Ve (on) lc =10Adc | Vce =3Vdc 2.8 Vdc 1
PMD 1700K SERIES | arh-on Ic = 10Adc
age
PMD 19K SERIES Ic=15Adc
(2]

PMD 11K SERIES § Ic =6Adc; Is = 24mAdc
PMD 13K SERIES Base 5 lc =4Adc; Is = 16mAdc
PMD 17K SERIES gﬂ;'tte;_ Vee (Sat) | 5| lc=10Adc; le = 40mAdc 2.8 Vdc 1
PMD 1700K SERIES | S@turation S| lc=10Adc; Is = 40mAdc
PMD 19K SERIES Sl lc=15Adc; Is = 60mAdc
PMD 11K SERIES &| 1c=6Adc 800
PMD 13K SERIES | DC Ic =4Adc 800
PMD 17K SERIES g:i';em hre lc =10Adc | Vce =3Vdc | 800 20,000 * 1
PMD 1700K SERIES le=10Ade |, ., | 750
PMD 19K SERIES lc=15Adc | 800
PMD 11K SERIES Ta=25°C 5.0
PMD 13K SERIES g?ar\s/vard Vce = 30Vdc 3.0
PMD 17K SERIES Second Isb 1 second nonrepetitive 7.5 Adc
PMD 1700K SERIES| Breakdown pulse 6.0
PMD 19K SERIES | current 8.0
PMD 11K, 13K-40 40
PMD 11K, 13K
17K, 19K-60 Collector 60 Vdc
PMD 1701K Emitter lce =100mAdc
PMD 11K, 13K, Breakdown Ty=25°C
17K, 19K-80 Voltage V(BR) CEO 80 1
PMD 1702 (Base
PMD 11K, 13K Open)
17K, 19K-100 100
PMD 1703K
PMD 11K, 13K- 40 40
PMD 11K, 13K, 8
i7K, 19K-60 Coiiector b 60 Vdc i
PMD 1701K Emitter V(BR) CER 5 lce =100mAdc
PMD 11K, 13K Sustaining sus) | S| Ree=2.2K ohms
17K, 19K-80 Voltage g 80
PMD 1702K <
PMD 11K, 13K, ©
17K, 19K-100 w 100
PMD 1703K )
All PNP Series Emitter Ves =5Vdc

ﬁgaslfage leso lc=0A 3.0 mAdc 1

Current
PMD 11K, 13K-40 Collector Vce =20Vdc 50
PMD 11K, 13K-60 Emitter Vce =40Vdc |Ree = 5.0
PMD 11K, 13K-80 '(-J‘fﬁ'r‘:r?f Icer Vce = 54Vdc |2.2Kohms 50 mAdc 1
PMD 11K, 13K-100 Vce = 67Vdc 5.0

continued on next page



ELECTRICAL CHARACTERISTICS (continued)

DEVICE TYPE TEST SYMBOL TEST CONDITIONS MIN. MAX. UNITS | NOTE
PMD 17K-60 Collector
PMD 1701K Emitter Icer g Vce = 40Vdc
PMD 17K-80 Leakage = 7.0 mAdc
PMD 1702K Current 2| Voe =54vdc | Ree =
PMD 17K-100 < 2.2Kohms )
PMD 1703K 8| Vee=67Vdc
PMD 19K-40 2| vee=20vdc
PMD 19K-60 2| Vee =4ovde
PMD 19K-80 O| Vece =54Vdc 10.0
PMD 19K-100 Vce = 67Vdc
PMD 11K SERIES 300 |
PMD 13K SERIES 200
PMD 17K SERIES  |Output Vcs = 10Vdc; le = 0Adc 400 pt
PMD 1700K SERIES |Capacitance|  Cobo || f=1MHz 400
PMD 19K SERIES 8| m=25°C 600
2]
PMD 11K SERIES g lc =5Adc
PMD 13K SERIES  |Small &l Ic=3Adc Vce =3Vdc
PMD 17K SERIES [Signal | e 8| 1c=7Adc | f=1kHz 300 1
PMD 1700K SERIES |CurrentGain Ol le=7Adc | Tu=25°C
PMD 19K SERIES E| lc=9Adc
«©
PMD 11K SERIES Common O§~ lc =5Adc
PMD 13K SERIES  |Emitter lc=3Adc | Vce=3Vdc
PMD 17K SERIES  |Forward hte lc=7Adc | f=1MHz 4 1
PMD 1700K SERIES [Transfer lc=7Adc | Ty=25°C
PMD 19K SERIES | Ratio lc =9Adc

NOTES:

1. Pulse Tested: Pulse Width is less than or equal to 300uSec. and the Duty Cycle is less than or equal to 2.0%.
DEVICE PRICES, SPECIFICATIONS, AND CONFIGURATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

OPERATIONA
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Safe Operating Area
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OPERATIONAL DATA (continued)

POWER DERATING
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TYPICAL APPLICATIONS
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SECTION III - OVERVOLTAGE PROTECTORS

FEATURES

. T‘rue temperature compensated nvervottage
protection —2A, 6A, 12A, 20A, 35A

DESCRIPTION

The L-2-OV and the L-6-OV series of devices are monolithic over-
voltage protectors. These two-terminal devices are available in
2 amp and 6 amp versions. The L-12-OV, L-20-OV and the L-35-OV
series of devices are hybrid overvoltage protectors. These devices
are available in 12 amp, 20 amp and 35 amp versions. They have
been designed to prevent damage to a load caused by excessive
power supply output voltage, improper connection, a disconnected
sense lead, or failure of the power supply.

Load protection is accomplished by effectively short circuiting
the ouptut terminals of the power supply when the trip point vol-
tage limit of the overvoltage protector is exceeded. All overvoltage
protectors in each series have fixed trip point voltage values and

ABSOLUTE MAXIMUM RATINGS

¢ Complete overvoltage protectors in single package ‘

cannot be adjusted. To reset the overvoltage protector, interrupt
power to the overvoltage protector, allow the overvoltage protector
to cool below 71°C, and reconnect the power.

Both the L-2-OV and the L-6-OV series are available for applications
in nominal supply voltage ranges from +5 to +28 volts. The steel
TO-3 and TO-66 packages that are used for these device series are
hermetically sealed and offer low thermal resistance characteristics.
The L-12-OV and the L-20-OV series are available for applications
in nominal supply voltage range from +5 to +30volts. The L-35-OV
series are available for applications in nominal supply voltage
range from +5 to +12 volts.

L-2-0V L-6-OV L-12-0V L-20-0V L-35-0V
PARAMETER SYMBOL SERIES SERIES SERIES SERIES SERIES
MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX
On State Current loc — 2A — 6A — 12A — 20A — 35A
. ) ) i
On State Voltage Voc — 26V — 26V — 16V — 1.75V _— 2.2V stcroiglsu:‘?ilfal current duration of 8.3 milli
voP **Case temperature for overvoltage protector in
g‘o”‘Rgpe““Vﬁ eak| |, — 20A — 70A — 200A — 260A — 350A nonconducting or “OFF” state.
urge Gurren **Case temperature for overvoltage protector in
Standby Current Is — 35mA — 25mA — 30mA — 30mA — 30mA conducting or “ON" state. Power must be removed
and case temperature allowed to drop to 71°C
Operating Tempera- | v, | 40°c| +100°C | ~40°C| +100°C | —40°C| +100°C | —40°C| +100°C | —40°C | +100°C before application of output voltage.
ture (Blocking)** The overvoltage protector requires an external
T heat sink to maintain case temperature below rated
Ppe%"”g ) e’,’?pe'.a; Tee ~-40°C| +150°C | -40°C| +150°C | —40°C| +140°C | —40°C | +140°C | ~40°C | +140°C limit. When the overvoltage protector is used with a
ure (Conducting) Lambda power supply the power supply chassis acts
Storage Temperature|  Ts 40°c| +150°C| —40°c| +150°Cc| -40°c| +125°C | —40°C| +125°C | ~40°c | +125°C as the heat sink. The L-12-OV, L-20-OV, L-35-OV,
overvoltage protector is supplied with mating con-
Power D|55|pat|on Po nectors for pins on overvoltage protector (+V and
@ Tc=2 30 150 —V engraved on unit).
Derate Watts Watts
above 50°C @06w/°Cl @15w°(
Thermal Resistance | Rgyc 5.0°C/W 1.0°CW
NOM
SUPPLY TRIP POINT PRICE QTY PRICE QTY
VOLTAGE VOLTAGE* 2 AMP 6 AMP
(VOLTS) (VOLTS) MODELS 1 100 250 1000 MODELS 1 100 250 1000
5 6.61+0.2 L-2-OV-5 $2.50 | $2.00 $1.90 $1.70 L-6-OV-5 $5.00 | $4.00 $3.75 $3.40
6 7.3£0.2 L-2-OV-6 2.50 2.00 1.90 1.70 L-6-OV-6 5.00 4.00 3.75 3.40
12 13.7+0.4 L-2-0OV-12 2.50 2.00 1.90 1.70 L-6-OV-12 5.00 4.00 3.75 3.40
15 17.0+0.5 L-2-0V-15 2.50 2.00 1.90 1.70 L-6-OV-15 5.00 4.00 3.75 3.40
18 20.5+1.0 L-2-0V-18 2.50 2.00 1.90 1.70
20 22.8+0.7 L-2-OV-20 2.50 2.00 1.90 1.70
24 27.3+0.8 L-2-0V-24 2.50 2.00 1.90 1.70 L-6-0OV-24 5.00 4.00 3.75 3.40
28 31.9+1.0 L-6-OV-28 5.00 | 4.00 3.75 3.40
NOM
SUPPLY TRIP POINT PRICE QTY PRICE QTY PRICE QTY
VOLTAGE VOLTAGE* 12 AMP 20 AMP 35 AMP
(VOLTS) (VOLTS) MODELS 1 100 250 1000 | MODELS 1 100 250 1000 | MODELS 1 100 250 1000
5 6.6+0.3 |L-12-OV-5 |$15.30 | $11.10 |$10.45 | $9.50 | L-20-OV-5 |$22.20 | $15.60 | $14.50 [$13.20|L-35-OV-5 |$27.80 | $20.13 | $18.90 |$16.90
6 7.4+0.2 |L-12-OV-6 1530 | 11.10 | 10.45| 9.50 |L-20-OV-6 | 22.20 | 1560 | 14.50 | 13.20|L-35-OV-6 | 27.80 | 20.13 | 18.90 | 16.90
9 10.5+0.5 |L-12-OV-9 1530 | 1110} 10.45) 9.50
12 13.8+0.5 |L-12-OV-12| 1530 | 11.10 | 1045 9.50 | L-20-OV-12| 22.20 | 15.60 | 14.50 | 13.20|L-35-OV-12| 27.80 | 20.13 | 18.90 | 16.90
15 17.0+0.5 |L-12-OV-15| 1530 | 11.10 | 10.45] 9.50 | L-20-OV-15]| 22.20 | 1560 | 14.50 | 13.20
20 22.8+0.7 JL-12-Ov-20| 1530} 11.10 | 10.45] 9.50 |L-20-OV-20| 22.20 | 15.60 | 14.50 | 13.20
24 27.3+0.8 |L-12-OV-24| 1530 | 11.10 | 10.45 ] 9.50 |L-20-OV-24| 22.20 | 15.60 | 14.50 | 13.20
28 . 319+10 |L-12-0Vv-28| 1530 | 11.10 | 10.45} 9.50 |L-20-OV-28| 22.20 | 15.60 | 14.50 | 13.20
30 33.5+1.0 |L-12-OV-30} 1530} 11.10 | 10.45] 9.50 |L-20-OV-30| 22.20 | 15.60 | 14.50 | 13.20

*TRIP POINT VOLTAGE TOLERANCE SPECIFIED OVER A TEMPERATURE RANGE OF 0°C TO 71°C
Contact your area sales representative for higher quantity prices. Device configurations, specifications, and prices subject to change without notice.



OVERVOLTAGE PROTECTORS

L-2-0v

SCR
i LOAD
DEPENDENT
VALUE
R
Ry $ N
V:,
- o-

HYBRID OVERVOLTAGE PROTECTOR

LAMBDA L-2-OV USED TO BUILD HIGHER

SCHEMATIC DIAGRAM CURRENT LEVEL OV PROTECTOR.
TO-66 (STEEL) TO-3 (STEEL)
L20V L6 OV ]
VA
s niles: |
0.525R MAX
1.875 MAX——-I
0875
ar'y 0.450
0.500 0.066 ,‘ ” 0250
le— MAX 0.340 5.059 R S
0.075 DIA 0.250 t
T : T
‘H!l‘ DIA-—/“_—\ :Igi ff "
2 CEhos ose2
0968
0.142 0.590
0.152 D'A\ I‘o‘.sv_o
2 HOLES
) MONOLITHIC
A L-6-OV
"\‘ 6 AMP
0107
0.093
3 (CASE) 3 (CASE)
_PIN_ CONNECTIONS m CONNECTIONS
2 +V —~ DISCONNECT —
TO RESET 1 NO CONNECTION-BUT
cast v NG FOR PROPER
OPERATION OF OV
2 +V — DISCONNECT TO
RESET
CASE -V
3 TYP. 1
5 32 4 PLACES N - I AKING
32 1% MARKIN
TYP.2 H - HYBRID
Puaces o ;_EgP{ v 7 1% Laoov oy
N : Q 9 3 -
9
] ey 131 Lasov
$——17
] 3 e —
33— 051~ MATES WITH AMP CONNECTOR 60348-2
DIA. 19
54
3
. . 8
| oo ]
s T j 3
327
2 HYBRID
u P L-20-OV
. A
PLACES L 20 AMP
1 0.040 T3
64 DIA. | na
3 vy 8 L-12-0V
8 (s 4|
;‘50 1 0.190
TYP."27Vp - MATESWITH AMP CONNECTOR
9 424282
i —
! 39
i
foon =i HYBRID
T 5
%‘J: 1 %_J ‘e L-35-0V

35 AMP
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SECTION IV-POWER DRIVERS

LPD 4100 SERIES

2.0 AMP POWER DRIVERS
!'EATURES

. Two drivers per T0-3 package.
s Full 2 amperes of outpu( current on each tfriver.

* Six dual 2 input lognc conligurations avaalable‘
~ Dual AND, dual NAND, dual OR, dual NOR,
Buﬂer, and Inverter

. Full 4 amperes of oulput currem in a parallel

 * 100% compatible interface with TTL low power

mode of opefatlon.

- SCHOTTKY TTL, and CMOS
e Duty cycle up to 100% (DC),wboth outputs.

DESCRIPTION

ABSOLUTE MAXIMUM RATINGS

The LPD—4100 Series of Dual Power Drivers are monolithic bi- |PARAMETER SYMBOL|MiNnIMUM[MAXIMUM| UNITS
polar integrated circuits capable of switching load currents up to Supply Voltage Voc 0 10 Volts
two (2) Amperes per output. The input characteristics of these Hiah Level
power drivers are fully compatible with TTL, Low Power Schottky- OL?tput Voltage Von 40 Volts
TTL, and CMOS when operated at an appropriate power supply
level. The six functions available in the LPD—4100 Series include |'NPut Voltage Vin —15 30 Volts
Dual 2 input AND, Dual 2 input NAND, Dual 2 input OR, Dual 2 |Low Level ot 20 Amps
input NOR, Dual INVERTER, and Dual BUFFER. The output of |Output Current
each power driver consists of an open collector transistor which is |Power Dissipation Po 3.0 Watts
capable of sustaining 40 volts. The devices are specifically designed |(Each Driver) )
to interface TTL logic levels to high current, high voltage output |Power Dissipation Po (Total) 5.0 Watts
drive requirements, such as relay drivers, lamp drivers, solenoid |(Total)" ° )
drivers, and stepper motors. The devices are assembled in a hermetic  |Thermal Resistance o) 5 o C/Wat
8-pin TO-3 package for high reliability and low thermal resistance. |Junction to Case ¢ ‘ att
Each output may be operated up to 2 /}mperes at a 100% duty |Operating Junction T s 150 oG
cycle. The outputs of the dual power driver may be paralleled to  [Temperature Range J
achieve a load current capability of 4 Amperes. Storage Temperature .
Range Tste —55 200 (o]
Lead Temperature
(Soldering, 60 Seconds Tieao 300 °C
Time Limit)
(1) For operation above 104°C Tcase, derate @ 285mwW/°C.
LPD-4101|LPD-4102 OTHER INPUT
LPD-4104|LPD-4103
JUNCTION LPD-4106|LPD-4105 LPD-4101|LPD-4104|LPD-4102|LPD-4103 N
TEMPER- DRIVEN |DRIVEN LIMITS DUAL [DUAL [DUAL [DuAL  [-PD-41057,
CHARACTERISTIC | SYMBOL|ATURE Vec . |INPUT |INPUT |OUTPUTMIN. MAX. UNITS |AND OR NAND [NOR
1" Input Voltage .. .Vin ...... 0-125°C ...[Min 20 b — o ove . NA
“0" Input Voltage .. \.ViL ...... 0-125°C...|Min — 08V J-NA
“1" Input Current .. fhu....... 0-125°C...|Max..|.27V ... L27V....}........ —_ 20 L)AL OV ..... ov..... |- NA
“0” Input Current .. L. ..... 0-125°C...|Max..}.04v ... Joav. ... |........ - =500 . uA L OV oV ..... .NA
Input Clamp Diode
Voltage..........| Veo. ... 0-125°C...[Min .. |.—12mA L —12mA |........ — P T I P e R . NA
1" Output
Reverse Current . Jlon ...... 0-125°C...|Min ..}.20v ... Jov...... V... .}— 100 ... uA L 2.0V ov..... 2.0V OV ... .NA
“0"” Output Voltage. | Vor...... +25°C....|Min ..].0.8V ...} 2.0V 0.5A — ...05..]...V. Nee. ... 0.8v 2.0V 0.8V .NA
“0" Output Voltage. | VoL...... +25°C....|Min..|.08v ...| 2.0V 1.0A —....]...08..]...v Vee. ... 0.8V 2.0V 0.8V _NA
“0” Output Voltage. . Vor...... +25°C. ..[™min..].08v ...} 2.0v 2.0A - L1500 Nee. ... 0.8V 2.0V 0.8V .NA
“1" Output Level
Supply Current .. flcch ..... 0-125°C ... |Max NMeen. ... OV oo — .30 ... .mA . Veen Veen OV ov.....| .NA
“0" Output Level
Supply Current .. Llcce ..... 0-125°C...|Max..}.0V ..... L2.0V..... - ...400 ..|...mA . OV oL ov..... | 2.0V 2.0V ] NA
Turn-On Delay .....| TPD—...}+25°C....|Vcen. . |- See Test Figure ... —. ...350 ..]...n Sec
Turn-Off Delay .... .} TPD+ ...} +25°C ... .| Veen..|.See Test Figure ... .J......... — ..20...}...uSec

*Dual INVERTER **Dual BUFFER

SWITCHING CHARACTERISTICS

= = —E0,
VCC 5 VOLTS, VOH—40 VOLTS, Ty 25°C

PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNITS

Turn—on Delay TPD— See ‘‘Switching _ 350 nS
Test Circuit”

Turn—off Delay TPD+ See ““Switching 20 uS
Test Circuit” -

RECOMMENDED OPERATING
CONDITIONS

Supply Voltage

Maximum (VCC MAX) + 5.5 Volts
Supply Voltage

Nominal (VCCN) +5.0 Volts
Supply Voltage

Minimum (VCC MIN) +4.5 Volts



LPD 4100 SERIES

ORDERING INFORMATION

PRICE QTY
DEVICE NO. LOGIC FUNCTION 1-99 100-999 1000-2499 2500-4999
LPD-4101 Dual AND $6.00 $4.00 $3.50 $3.25
LPD-4102 Dual NAND 6.00 4.00 3.50 325
LPD-4103 Dual NOR 6.00 4.00 3.50 3.256
LPD-4104 Dual OR 6.00 4.00 3.50 3.25
LPD-4105 Dual INVERTER 6.00 4.00 3.50 3.25
LPD-4106 Dual BUFFER 6.00 4.00 3.50 3.25

Contact your area sales representative for higher quantity prices. Device configurations, specifications, and

prices subject to change without notice.

FUNCTIONAL BLOCK DIAGRAMS

LPD-4101
VCC a7
b1y
1A g L
1B 8
31 GND
4 CASE
2A
2B 8
6
\\-—-Dzv
DUAL "“AND" DRIVER
POSITIVE LOGIC Y=AB
LPD-4103
VCC a7

GND
CASE

p 2v

DUAL “NOR" DRIVER
POSITIVE LOGICY = A+B

LPD-4105
VCC a7

r/--o1y

1A |

% 3 L GND
CASE
4
2A @
8h oy

DUAL “INVERTER" __
POSITIVELOGICY =A

LPD-4102
VCC a7

2 by
1A -
18 ¢

y 3 bono
2a g 3
28 42 6
2y

DUAL "“NAND” DRIVER
POSITIVE LOGICY = AB

LPD-4104
VCC A7

p2Y

DUAL “OR"” DRIVER
POSITIVE LOGICY = A+B

LPD-4106
VCC a7
2
Y. L
3
2A =
N

DUAL “BUFFER"
POSITIVE LOGICY = A

1Y

GND
CASE

2y



[AY]

Power Dissipation (WATTS)

LPD 4100 SERIES

SWITCHING TEST CIRCUIT
Vv

cC o +40V
PULSE 1
GENERA-
TOR 1
— 150 PF
T —
50 NOTE b
OHM
@

INPUT

OUTPUT

SWITCHING WAVEFORMS
(NON-INVERTING FUNCTIONS)

50%
TPD+

90% 90%

3.5V
50%
GND
.-r TPD-
a0v

50%
10%
voL
Ts

INPUT WAVEFORM: TR =TF <100 NS

DUTY CYCLE =10%

NOTE: ALL INPUTS ARE AT EITHER LOW OR HIGH LEVELS, DEPENDING ON THE CORRECT LOGIC STATES REQUIRED

IN THE TRUTH TABLES.

TRUTH TABLES

LPD-4101 LPD-4102
“AND” “NAND""
INPUTS |OUTPUT INPUTS |OUTPUT
AlB Y AlB Y

ojo ) 0 1
of1 0 of1 1
1]0 0 1[0 1
1]1 1 11 0

LPD-4104

“OR"

LPD-4105

INPUTS |OUTPUT “INVERTER"’
AlB ¥ INPUT | OUTPUT
ofo 0 A Y
o1 1 0 1
1{0 1 1 0
1)1 1

OPERATIONAL DATA

- > 1.4
[a]
Lz ; 1.2
4 S0 2o a0
5 N 23 i
\ o
4 S 2 N 2.6
3 % g TJ =25 § a
2 03> 2
. AN sgl | I/ ,
<3 .
By NN
65° 90 100 110 120 130 TIME BASE: 2uS/DIVISION

Case Temperature {°C)

POWER DERATING (NON-INVERTING FUNCTION)

TYPICAL SWITCHING SPEED WAVEFORMS

LPD-4103
“NOR"’

INPUTS | OUTPUT
AlB Y

(=]

ml=mlo|lo
=0O|=|O
o

o

LPD-4106
“BUFFER”
INPUT | OUTPUT
A Y
0 0

1 1

/7

-+

0

4 .8 1.2 1.6
COLLECTOR CURRENT (AMPS)
TYPICAL COLLECTOR EMITTER

SATURATION VOLTAGE VS
COLLECTOR CURRENT (vOL)

2



LPD 4100 SERIES

450 14 e
IC=20Al_~T
400 1.2 O O 1.010
2 2 . MA X
E 0180 MAX
£ 3503 1.0 /,’/ BOTH ENDS __L
= =
R 1 __ Vece - -
uz" 300 - g \'sthﬂ/}— e 8 b ] 0.505 MAX
= T
z 2 \% Q l——1.552 MAX —m
=] 2 -
(; 250 p o6 IC = 1.0A f—0 830~
% <O e | 0.100 MA X
& 30FI 4 0.085 DIA
8 5 IC - 500MA ‘ — 2360
20 - 2 0337
3 * DIA—J\ \ 0.470
10 —L L MTG y 0350
.50 256 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150 0042 | _U_N_¥_ CASE
0.038
AMBIENT TEMPERATURE 'C AMBIENT TEMPERATURE ' C 8 LEADS 1192
TYPICAL SUPPLY CURRENT VS AMBIENT TEMPERATURE TYPICAL COLLECTOR-EMITTER SATURATION VOLTAGE VS 1182
AMBIENT TEMPERATURE (VOL)
700 3.5
e %]
= 1
g 600 I 3.0 )
o] o IL - 100MA
9 500 I 55 2|
z . 71
] LED /// IL=2A o \
G 400 S 20 v
5 E / LEAD
& 300 5 s A CIRCLE a0
5 & v TYP
[} IL = 100MA - 5A 5 A /] 7PLCS
= 200 g 10
o - ey
& 100 o 5 e
N R
1 lﬁ
50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
AMBIENT TEMPERATURE "C AMBIENT TEMPERATURE 'C
TYPICAL PROPAGATION DELAY VS TEMPERATURE TYPICAL PROPAGATION DELAY VS TEMPERATURE PIN FUNCTION
1 INPUT 1
2 OUTPUT 1
3 GROUND (CASE)
4 INPUT 3
5 INPUT 4, NC FOR 4105 & 4106
6 OUTPUT 2
7 Vee
8 INPUT 2, NC FOR 4105 & 4106
NOTE (X) = CASE TEMPERATURE
MEASURED AT THIS POINT
NC = NO CONNECTION

TYPICAL APPLICATIONS

BASIC DRIVING INDUCTIVE DRIVE PARALLEL CONNECTION
CIRCUIT CIRCUIT OF DRIVER OUTPUTS

C, may be necessary to slow the L is an inductive load such as a relay
4100 slew rate during turn off to prevent solenoid or DC motor. Outputs from each driver may be connected in
overvoltages due to stray inductance. 02 parallel to increase load current to 4 amps.
should be added to prevent ringing in Diode D1 is necessary to protect the
applications where long B+ lines are used 4100 output transistor from overvoltage
or when the B+ supply has poor switching transients during turnoff. D4

transient load regulation. should be a fast switching diode.
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SECTION V-RECTIFIERS

LAMBDA PMR-27K, 31K,35K, 36K SERIES
MONOLITHIC FULL-WAVE, CENTER-TAP

POWER RECTIFIERS

FEATURES

* Replaces two stud mount rectifiers

e Available in 15 and 30 Amperes per diode in
each rectitier ' -

DESCRIPTION

Four series of three-terminal monolithic Center Tap Rectifiers have
been designed for use in power supplies. The PMR-27K and
PMR-35K devices are a common cathode configuration; the
PMR-31K and PMR-36K are a common anode configuration. Both
configurations are available in average forward current ratings of 15
and 30 amperes. Peak reverse voltage ranges of 50, 100 and 200

ABSOLUTE MAXIMUM RATINGS

volts are available in the PMR-27K, 31K series; 50, 100, and 200
volts are available in the PMR-35K, 36K series. All power rectifiers
are hermetically sealed in either steel or copper TO-3 packages,
depending on the power dissipation requirement; providing high
reliability and low thermal resistance, when used with appropri-
ate heat sinks.

PARAMETER SYMBOL | PMR31K00 | PMR3IK100 | PMRaIK200 | PMAsakosd | Phinatcios | Prnaacass | uniTs
2”5:&'32%?22"631!; Vaam 50 100 200 50 100 200 VOLTS
g:f;?;gn\;oﬁgﬂgse Vriams) 35 70 141 35 70 141 VOLTS
Forward Corrent. lo 15 15 15 20 30 %0 AMPS
gﬁfgé%f frgf;{‘f, s yo) Iesm 250 250 250 400 400 400 AMPS

e tor ImSren o T 240 240 240 600 600 600 Aaus2 S
ot Packan Po 150 150 150 150 150 150 WATTS
gt%?:gtien?e?:gerature T Tsre —65 to 200 °c
Jhermal Res stance Réic 1.0 10 1.0 0.67 0.67 0.67 °C/WATT

(1) For PMR-27K & 31K Series, derate @ 1W/°C above 50°C (Tc).
For PMR-35K & 36K Series, derate @ 1.5W/°C above 100°C (Tc).

ELECTRICAL CHARACTERISTICS

T,=0°C to 200°C

CROSS REFERENCE GUIDE

TEST SYMBOL|TEST CONDITIONS|MIN.[MAX. [UNITS| R711 PMR27K100 UES2601 PMR27K050 NSR8140 PMR27K100
= R711A PMR31K100 UES2601R PMR31K050 NSR8140A PMR31K100
Full Cycle Average lo=15A (PMR27/31) R712 PMR27K200 UES2602 PMR27K100 NSR8141 PMR31K200
Forward Voltage lo=30A (PMR35/36) R712A PMR31K200 UES2602R PMR31K100 NSR8141A PMR31K200
Drop Ve f=30Hz, each diode 1.4 |VOLTS] UES2603 PMR27K200
Maximum Reverse UES2603R PMR31K200
Current lam Vaam, €ach diode 10 |MAdc
PRICE QTY
COMMON CATHODE COMMON ANODE Vram lo 1-99 100-249 250-999 1000-2499 2500<5K
PMR 27K 050 PMR 31K 050 50 15 | $2.08 $1.25 $1.10 $ .95 $ .91
PMR 27K 100 PMR 31K 100 100 15 2.15 1.30 1.15 1.00 .96
PMR 27K 200 PMR 31K 200 200 15 2.25 1.35 1.20 1.05 1.00
PMR 35K 050 PMR 36K 050 50 30 4.75 2.85 2.57 2.18 2.10
PMR 35K 100 PMR 36K 100 100 30 5.00 3.00 2.70 2.30 2.20
PMR 35K 200 PMR 36K 200 200 30 5.25 3.15 2.83 2.42 2.30

Contact your area sales representative for higher quantity prices.
Device configurations, specifications, and prices subject to change without notice.



PMR 27K, 31K, 35K, 36K SERIES

OPERATIONAL DATA

175
(9]
[ua
=~ 150 PMR 35, 36
g 4
g /
— 125
z N
S . 4
~ 100 7
g PMR 27, 31
» 75
@
[STT]
z \\
z 2
o
& 0
0 25 50 75 100 125 150 175 200
CASE TEMPERATURE (°C)
POWER DERATING
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T,= +200°C / /
10 < 4
8 /
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/1N
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TYPICAL FORWARD VOLTAGE
VS CURRENT: PMR 27,31

FORWARD CURRENT—AMPERES

OUTLINE DRAWINGS
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PMR 27K, 31K
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NOTE (X) = CASE TEMPERATURE

MEASURED AT THIS POINT.
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PART III -DEFINITION OF TERMS

Cobo: Common base open-circuit output
capacitance

The capacitance measured across the output
terminals of the collector and base.

Es/b: Reverse biased second breakdown
energy

The maximum quantity of stored energy which can
be non-destructively dissipated by a transistor
during turn-off under the specified turn-off condi-
tions.

hgg: Static common emitter forward cur-
rent transfer ratio

The ratio of the dc output current to the dc input
current.

hie: Small-signal common emitter
short-circuit forward current transfer
ratio

The ratio of the ac output current to the small-
signal ac input current with the output short-
circuited to dc.

Ig: dc base-terminal current
The value of the dc current into the base terminal.

Ic: dc collector-terminal current
The value of the dc current into the collector termi-
nal.

Icer: Collector cutoff current, dc with a

resistance between base and emitter.

The dc current into the collector terminal when it is
biased into the reverse direction* with respect to

the emitter terminal and the base terminal is re-

turned to the emitter terminal through a specified

resistance [Rgg]

*for NPN transistors—collector more positive than
emitter.

*for PNP transistors—collector more negative than
emitter.

leBo: Emitter cutoff current dc, collector
open

The dc current into the emitter terminal when it is
biased in the reverse direction with respect to the
base terminal and the collector terminal is open-
circuited.

Ir: Forward current

The respective value of current that flows through
a semiconductor diode or rectifier diode in the
forward direction.

Irsm: Forward current, surge peak

The maximum (peak) surge forward current hav-
ing a specified waveform and a short specified
time interval.

12T: 1 squared T

The measure of the maximum forward non-
recurring overcurrent capability for very short
pulse durations. The value is valid only for the
pulse duration specified. | is in RMS AMPERES
and T is in seconds.

86

lo: Average forward current, 180° con-
duction angle, 60-Hz, half sine wave

The value of the forward current averaged over a
full cycle.

lo pk: Average forward current-peak
The maximum specified value of the forward cur-
rent averaged over a full cycle.

lq: Bias current or quiescent current
Input current of the regulator that is not delivered
to the load.

in(Rec): Reverse recovery current

The transient reverse current associated with a
change from forward current condition to reverse
condition.

Is: Standby Current
The input current drawn by a regulator with no
output load and no reference voltage load.

Isc: Short-circuit current
The output current drawn with the output shorted
to common.

Isip: Forward bias second breakdown col-
lector current

The maximum amount of collector current which
can be safely handled by an “ON" transistor for a
specified time (usually 1 Sec.) under specified
VCE conditions.

Pp: Power Dissipation

The maximum amount of power that a device can
safely dissipate consistent with other device
specifications limit.

Pr: Total non-reactive power input to all
terminals

The sum of the products of the dc input current
and voltages or the sum of the products of the
instantaneous input currents and voltages.

Pr(max): Total maximum non-reactive
power input to all terminals _

The maximum specified sum of the products of the
dc input currents and voltages or the maximum
specified sum of the products of the instantane-
ous input currents and voltages.

Ra: Ripple attenuation

The ratio of peak to peak input ripple voltage (un-
regulated) to the peak to peak output ripple volt-
age.

REGn: Line regulation

The maximum amount of output voltage change
as a result of a change in the input voltage with
load current and ambient temperature held con-
stant.

REG.: Load regulation

The maximum amount of output voltage change
due to a change in the load, from no-load to full
load or for a specified load change with line volt-
age and ambient temperature held constant.

Rbsc: Thermal resistance junction to
case

The steady-state thermal resistance from the
semiconductor or IC’s junction to the case with
infinite heat sink.

Ta: Ambient temperature
The temperature of ambient under operating
conditions.

Tc: Temperature coefficient of regulator
voltage, temperature coefficient at ref-
erence voltage

The ratio of the change in the respective regulator
voltage or reference voltage, usually expressed
as a percentage of the regulator or reference volt-
age, tothe change in temperature. This ratio is the
average value for the total temperature change.

Tcase: Case temperature
The temperature measured at a specific location
on the case of the device.

Tce: Case temperature, blocking mode
The temperature measured at a specific location
on the case of the device when the junction in
question is reversed biased.

Tcc: Case temperature, conducting

The temperature measured at a specific location
on the case of the device when the junction in
question is forward biased.

Tg: Junction temperature
The temperature of a semiconductor junction.

Tstg: Storage temperature

The temperature at which the device, without any
power applied, is stored.

ta: Delay time

The time interval from the point at which the lead-
ing edge of the input pulse has reached 10% of its
maximum amplitude to the point at which the lead-
ing edge of the output pulse has reached 10% of
its maximum amplitude.

ts: Fall time

The time duration during which the trailing edge of
pulse is decreasing from 90% to 10% of its
maximum amplitude.

toti: Turn-off time
The sum of ts + tf.
ton: Turn-on time
The sum of td + tr.

t:: Rise time

The time duration during which the leading edge
of a pulse is increasing from 10% to 90% of its
maximum amplitude.

ts: Storage time

The time interval from a point 90% of the maximum
amplitude on the trailing edge of the input pulse to
a point 90% of the maximum amplitude on the
trailing edge of the output pulse.



V(sr)ceo: Breakdown voltage, Collector-
to-base, emitter open

The breakdown voltage between the collector
terminal and the base terminal when the collector
terminal is biased in the reverse direction with
respect to the base terminal and the emitter termi-
nal is open circuited.

V(Briceo: Breakdown voltage, Collector-

to-emitter with base open

The breakdown voltage between the collector

terminal and the emitter terminal when the collec-

tor terminal is biased in the reverse direction* with

respect to the emitter terminal and the base termi-

nal is open-circuited.

*for NPN transistors—collector more positive than
emitter.

*for PNP transistors—collector more negative than
emitter.

Vc;n(,u.). Sustaining voltage, collector-
to-emltter, resistance between base and
emitter

The collector-to-emitter breakdown voltage at
relatively high values of collector current where
the breakdown voltage is relatively insensitive to
changes in collector current. The base terminal is
returned to the emitter terminal through a
specified resistance.

V(er)eBo: Breakdown voltage, emitter-
to-base, collector open

The breakdown voltage between the emitter and
base terminals when the emitter terminal is biased

POSITIVE REGULATOR

le (MAXIMUM)
(CONTROL

IN
AMPLIFIER)
IN"YO
SAT. DIFFERENTIAL

(ViN—Vo)
Vin (MINIMUM)

VI N (AVERAGE)
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in the reverse direction with respect to the base
terminal and the collector terminal is open-
circuited.

VBe(on): Base-emitter turn-on voltage

The dc voltage between the base and emitter
terminals measured in the common-emitter con-
nections at a specified collector to emitter voltage
and specified collector current.

VBE(sat): Saturation voltage, dc, base-to-
emitter

The dc voltage between the base and emitter
terminals for specified base-current conditions
which are intended to insure that the collector
junction is forward biased.

VcEe(sat): Saturation
collector-to-emitter
The dc voltage between the collector and emitter
terminals for specified saturation conditions.
Vpc: On-state voltage

voltage, dc,

Vpo: Dropout voltage

The minimum voltage between the input terminal
and the output terminal at which the device
ceases to regulate within specifications.

Vr: Forward voltage, dc
The dc voltage across a semiconductor diode
associated with the flow of forward current.

Vin: Input Voltage
The dc voltage measured between the input ter-
minal and the common terminal.

Vn: Output noise voltage

The rms value of the random noise voltage mea-
sured between the output terminal and common
with a constant load current and a dc input volt-
age.

Vin-Vo: Input-Output differential
The voltage measured between the input terminal
and the output terminal.

Vo: Output voltage
The dc voltage measured between the output
terminal and the common terminal.

VR: Reverse voltage

The voltage applied to a semiconductor diode or
rectifier diode which causes the respective cur-
rent to flow in the reverse direction.

VRer: Reference voltage
The value of the internal voltage standard which is
compared to the sense voltage during regulation.

VRrrm: Repetitive peak reverse voltage
The maximum instantaneous value of the reverse
voltage, including all repetitive transient voltages
but excluding all non-repetitive transient voltages,
which occurs across a semiconductor rectifier
diode.

Vs: Sense voltage
Voltage that is a function of the output voltage and
is used for feed back control of the regulator.

NEGATIVE REGULATOR

(Vg AVG™
VoAVG)

UFFERENTIAL ViN
’ ’ AVERAGE

(Vin-Vo!
SAT. DIFFERENTIAL

I

VIN [
(MINIMUM)
v,
VIN .‘O
(CONTROL i
AMPLIFIER)

(VINAVG-V, AVG)
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GENERAL
ORDERING
INFORMATION

PRICES
U.S.—All prices F.O.B. Melville, N.Y.; Corpus
Christi, Texas.
Canada—Please contact Montreal office for
prices and handling charges of units shipped
from Montreal, Canada. All prices are effective
Oct. 15, 1981 and are in U.S. funds.

TERMS
Net 30 days.

TAXES
All applicable taxes, federal, state and local, are
extra.

DISCOUNTS
Available to quantity buyers. For details consult
with the Lambda Sales Department or Field Sales
Engineer.

QUOTATIONS
All written quotations will be honored for 30 days
from the date on which they are made.

DISTRIBUTION POINTS
Lambda power semiconductors are shipped from
three distribution points for minimum shipping
costs.

DISTRIBUTION CENTERS
1. Melville, New York
2. Corpus Christi, Texas
3. Montreal, Canada

SHIPMENT

Express truck shipment in our experience has
provided the fastest and safest delivery of power
devices. Unless you specifically request other-
wise, your order will be forwarded in the best
manner. Urgent needs can be accommodated by
air express or air freight in accordance with
your instructions. If devices are received dam-
aged, it is the customer’s responsibility to contact
the carrier and file a claim for damages.

TESTING
Each Lambda power device is electrically tested
to insure conformance with applicable specifi-
cations.

WARRANTY
We warrant each product manufactured by us,
and sold by us or our authorized agents, to be
free from defects in material and workmanship,
and that, upon delivery, it will perform within
applicable specifications. Our obligation under
this warranty is limited to replacing products
determined to be defective, and returned to us,
in accordance with the provisions set forth below
under the heading “Shipments To Factory.”

This warranty is in lieu of all other warranties,
express or implied and constitutes fulfillment of
all our liabilities to purchaser. We do not warrant
that the products can be used for any particular
purpose other than those covered by the appli-
cable specifications. We assume no liability, in
any event, for consequential damages; for antici-
pated or lost profits, incidental damages or loss of
time or other losses incurred by purchaser orany
third party in connection with products covered
by this warranty or otherwise.

oeT Lol

without notice, and to make modifications in
design without incurring any obligation to make
such modifications to products previously sold.

We reserve the right to discontinue products

SHIPMENTS TO FACTORY

If the customer notifies Lambda within 30 days
after receipt of shipment that our parts have failed
incoming inspection, the parts may be returned
for replacement. Replacement will be issued
subject to Lambda’s inspection and verification
of D.O.A. part. D.O.A. replacements require
authorization prior to returning devices. Contact
the originating factory for a return authoriza-
tion number as shipments to the factory cannot
be accepted without reference to this number.

All returned devices must be new, unused and in
the original carton. Returned devices must be
shipped to the factory within 30 days after receipt
of return authorization number. Shipments must
be prepaid, contain return authorization number
and reason for return plus instructions for return
shipment, and be packed in amannerto preclude
shipping damage. Any shipping damage will be
the responsibility of the customer.



PRODUCT/PRICE INDEX

VOLTAGE REGULATORS, POSITIVE MODELS

WIDE RANGE PRICE QTY
Vo 1- 25- 50- 100- 250- 500-

MODEL PAGE VOLTS lo 24 49 99 249 499 999
LAS 3700 51 0-* 6mA $14.00 $13.75 $13.15 $12.05 $11.65 $10.75
LAS 723 21 2.63-38 150mA 1.15 1.15 1.15 1.04 .98 .9
LAS 7238 21 2.63-48 150mA 1.19 1.19 1.19 1.08 1.02 1.02
LAS 1000 21 2.63-38 150mA 1.39 1.39 1.39 1.24 1.17 1.17
LAS 1100 21 2.63-48 150mA 1.64 1.64 1.64 1.43 1.40 1.40
LAS 15U 25 4-30 1.5A 4.25 3.86 3.55 3.33 3.09 2.94
LLM 317 33 1.2-37.0 1.5A 3.75 3.10 3.10 2.65 2.65 2.65
LAS 16U 35 4-30 2.0A 4.50 4.20 3.90 3.60 3.40 3.25
LAS 14AU 38 4-35 3.0A 9.00 8.00 7.50 7.25 6.22 5.55
LLM 350 41 1.2-33.0 3.0A 5.7 4.80 4.8 4.00 4.00 4.00
LAS 19U 43 4-30 5.0A 16.00 14.50 13.75 10.25 9.75 9.00
LLM 338 46 1.2-32.0 5.0A 7.60 6.39 6.39 5.00 5.00 5.00
LAS 39U 48 4-16 8.0A 19.00 17.50 16.75 14.00 14.00 12.90
*Limited only by external components
FIXED PRICE QTY

lo Po 1- 25- 50- 100- 250- 500-
MODEL PAGE AMPS WATTS 24 49 99 249 499 999
5V
LAS 15A05 25 1.5 15 $ 275 $ 2.50 $ 2.30 $ 215 $ 2.00 $ 1.90
LAS 1505 25 1.5 15 2.05 1.88 1.73 1.61 1.50 1.43
LAS 1605 35 2.0 20 3.00 2.80 2.60 2.40 2.24 2.15
LAS 1405 38 3.0 30 5.00 4.75 4.50 4.30 4.10 3.90
LAS 1905 43 5.0 50 14.00 12.50 11.75 10.00 7.85 7.85
LAS 2105 53 5.0 85 47.00 43.00 35.00 31.00 31.00 26.00
LAS 3905 48 8.0 80 18.00 16.50 15.75 13.00 13.00 11.90
LAS 3905K 48 8.0 80 16.00 14.25 13.80 11.65 10.756 9.85
6V
LAS 1506 25 1.5 15 $ 205 $ 1.88 $1.73 $ 1.61 $ 1.5 $ 1.43
LAS 1406 38 3.0 30 5.00 4.75 4.50 4.30 4.10 3.90
8V
LAS 1508 25 1.5 15 $ 2.05 $ 1.88 $ 1.73 $ 1.61 $ 1.50 $ 1.43
LAS 1608 35 20 20 3.00 2.80 2.60 2.40 224 2.15
10v
LAS 1510 25 1.5 15 $ 2.05 $ 1.88 $ 173 $ 1.61 $ 1.50 $ 143
12v
LAS 15A12 25 1.5 15 $ 275 $ 2.50 $ 2.30 $ 215 $ 2.00 $ 1.90
LAS 1512 25 1.5 15 2.05 1.88 1.73 1.61 1.50 1.43
LAS 1612 35 2.0 20 3.00 2.80 2.60 2.40 2.24 2.15
LAS 1412 38 3.0 30 5.00 4.75 4.50 4.30 4.10 3.90
LAS 1912 43 5.0 50 14.00 12.50 11.75 10.00 7.85 7.85
LAS 2112 53 5.0 85 47.00 43.00 35.00 31.00 31.00 26.00
13.8V
LAS 15CB 25 1.5 15 $ 275 $ 1.88 $ 173 $ 1.61 $ 1.50 $ 1.43
LAS 16CB 35 2.0 20 3.00 2.80 2.60 2.40 2.24 2.15
15V
LAS 15A15 25 15 15 $ 275 $ 2.50 $ 2.30 $ 215 $ 2.00 $ 1.90
LAS 1515 25 1.5 15 2.05 1.88 1.73 1.61 1.50 1.43
LAS 1615 35 2.0 20 3.00 2.80 2.60 2.40 2.24 2.15
LAS 1415 38 3.0 30 5.00 4.75 4.50 4.30 4.10 3.90
LAS 1915 43 5.0 50 14.00 12.50 11.75 10.00 7.85 7.85
LAS 2115 53 50 85 47.00 43.00 35.00 31.00 31.00 26.00
18V
LAS 1518 25 1.5 15 $ 205 $ 1.88 $1.73 $ 1.61 $ 1.50 $ 1.43
20V
LAS 1520 25 1.5 15 $ 2.05 $ 1.88 $ 173 $ 1.61 $ 1.50 $ 1.43
24V
LAS 1524 25 1.5 15 $ 2.05 $ 1.88 $ 1.73 $ 1.61 $ 1.50 $ 1.43
LAS 2124 53 3.0 85 47.00 43.00 35.00 31.00 31.00 26.00
28V
LAS 1528 25 1.5 15 $ 205 $ 1.88 $ 1.73 $ 1.61 $ 1.50 $ 1.43

PRICE QTY

Vo 1- 25- 50- 100- 250- 500-
MODEL VOLTS lo 24 49 99 249 499 999
LMC 7805CK 5.0 15 $2.15 $2.00 $1.88 $1.50 $1.50 $1.50
LMC 7806CK 6.0 1.5 2.15 2.00 1.88 1.50 1.50 1.50
LMC 7808CK 8.0 1.5 2.15 2.00 1.88 1.50 1.50 1.50
LMC 7812CK 12.0 15 2.15 2.00 1.88 1.50 1.50 1.50
LMC 7815CK 15.0 1.5 215 2.00 1.88 1.50 1.50 1.50
LMC 7818CK 18.0 1.5 215 2.00 1.88 1.50 1.50 1.50
LMC 7824CK 24.0 1.5 2.15 2.00 1.88 1.50 1.50 1.50
LLM 340K-5 5.0 1.5 2.05 1.90 1.75 1.45 1.45 1.45
LLM 340K-6 6.0 1.5 2.05 1.90 1.75 1.45 1.45 1.45
LLM 340K-8 8.0 15 2.05 1.90 1.75 1.45 1.45 1.45
LLM 340K-12 12.0 1.5 2.05 1.90 1.75 1.45 1.45 1.45
LLM 340K-15 15.0 1.5 2.05 1.90 1.75 1.45 1.45 1.45
LLM 340K-18 18.0 1.5 2.05 1.90 1.75 1.45 1.45 1.45
LLM 340K-24 24.0 15 2.05 1.90 1.75 1.45 1.45 1.45
LLM 323K 3.0 30 4.50 4.25 4.00 3.80 3.60 3.40

$ 1.80
1.35
2.05
3.70
7.00

24.00

$ 1.35

$ 1.35

$ 1.35
24.00

$ 1.35

2500-
4999

$ 1.70
1.28
1.90
3.40
6.85

10.00
9.25

oW
OB ONN
noo®o

[ RPN
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noo®o

$ 1.28

$ 1.28

2500-
4999

$1.40
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VOLTAGE REGULATORS

ADJUSTABLE PRICE QTY
lo Po 1- 25- 50- 100- 250-

MODEL PAGE AMPS WATTS 24 49 99 249 499

5V+5%

LAS 2205 53 5.0 85 $ 47.00 $ 43.00 $ 35.00 $31.00 $31.00

LAS 3205 59 10.0 140 54.00 47.00 41.00 35.00 35.00

LAS 5205 63 20.0 270 112.00 91.00 77.00 65.00 65.00

LAS 7205 66 30.0 400 161.00 132.00 112.00 95.00 95.00

6V-£5%

LAS 2206 53 5.0 85 $ 47.00 $ 43.00 $ 35.00 $31.00 $31.00

12V+5%

LAS 2212 53 5.0 85 $ 47.00 $ 43.00 $ 35.00 $31.00 $31.00

LAS 3212 59 8.5 140 54.00 47.00 41.00 35.00 35.00

LAS 5212 63 15.0 270 112.00 91.00 77.00 65.00 65.00

15V + 5%

LAS 2215 53 5.0 85 $ 47.00 $ 43.00 $ 35.00 $31.00 $31.00

LAS 3215 59 8.0 140 54.00 47.00 41.00 35.00 35.00

LAS 5212 63 15.0 270 112.00 91.00 77.00 65.00 65.00

LAS 7215 66 220 400 161.00 132.00 112.00 95.00 95.00

24V 5%

LAS 2224 53 3.0 85 $ 47.00 $ 43.00 $ 35.00 $31.00 $31.00

LAS 3224 59 7.5 140 54.00 47.00 41.00 35.00 35.00

LAS 5224 63 14.0 270 112.00 91.00 77.00 65.00 65.00

LAS 7224 66 21.0 400 161.00 132.00 112.00 95.00 95.00

28V+5%

LAS 2228 53 2.0 85 $ 47.00 $ 43.00 $ 35.00 $31.00 $31.00

LAS 3228 59 7.0 140 54.00 47.00 41.00 35.00 35.00

WIDE RANGE PRICE QTY
Vo 1- 25- 50- 100- 250-

MODEL PAGE VOLTS lo 24 49 99 249 499

LAS 18U 29 —30to —2.6 1.5A $ 540 $ 5.03 $ 4.73 $ 4.50 $ 4.28.

FIXED PRICE QTY
lo 1- 25- 50- 100- 250-

MODEL PAGE AMPS Po 24 49 99 249 499

—2v

LAS 1802 29 1.5 15 $ 295 $ 270 $ 247 $ 2.30 $ 210

—5V

LAS 18A05 - 29 1.5 15 $ 3.60 $ 3.35 $ 3.15 $ 3.00 $ 285

LAS 1805 29 1.5 15 295 270 2.47 2.30 2.10

~5.2V

LAS 18052 29 1.5 15 $ 2.95 $ 2.70 $ 2.47 $ 2.30 $ 210

—6V

LAS 1806 29 1.5 15 $ 2.95 $ 2.70 $ 247 $ 2.30 $ 210

—8v

LAS 1808 29 15 15 $ 2.95 $ 2.70 $ 247 $ 2.30 $ 210

—10v

LAS 1810 29 1.5 15 $ 295 $ 2.70 $ 247 $ 2.30 $ 210

—12v

LAS 18A12 29 1.5 15 $ 3.60 $ 3.35 $ 3.15 $ 3.00 $ 285

LAS 1812 29 15 15 2.95 2.70 2.47 2.30 2.10

LAS 2812 53 25 85 47.00 44.00 36.00 32.00 32.00

—15V

LAS 18A15 29 1.5 15 $ 3.60 $ 3.35 $ 3.15 $ 3.00 $ 285

LAS 1815 29 1.5 15 295 2.70 2.47 2.30 210

—18V

LAS 1818 29 1.5 15 $ 295 $ 2.70 $ 247 $ 2.30 $ 210

—20V

LAS 1820 29 1.5 15 $ 295 $ 270 $ 247 $ 230 $ 210

—24v

LAS 1824 29 1.5 15 $ 295 $ 270 $ 247 $ 2.30 $ 210

—28V

LAS 1828 29 15 15 $ 295 $ 270 $ 247 $ 230 $ 210

500-
999

$ 4.05

500-
999

$ 1.95

o~
oo

$ 1.95

$ 1.95

$ 1.95

$ 195

$ 1.95

$ 1.95

$ 1.95

1000

$24.00
29.00
54.00
78.00

1000-
2499

$ 382

1000-
2499

$ 1.80

$ 1.80

$ 1.80

$ 1.80

$ 1.80

$ 1.80

2500-
4999

$ 3.60

2500-
4999

$ 1.60

on
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VOLTAGE REGULATORS

ADJUSTABLE PRICE QTY

lo Po 1- 25- . 50- 100- 250- 500-
MODEL PAGE AMPS WATTS 24 49 99 249 499 999
—5V+E5%
LAS 2705 53 5.0 85 $47.00 $44.00 $36.00 $32.00 $32.00 $28.00
—12V+5%
LAS 2712 53 5.0 85 $47.00 $44.00 $36.00 $32.00 $32.00 $28.00
—15V£5%
LAS 2715 53 5.0 85 $47.00 $44.00 $36.00 $32.00 $32.00 $28.00
—24V 5%
LAS 2724 53 3.0 85 $47.00 $44.00 $36.00 $32.00 $32.00 $28.00

LAMBDA IMPROVED SECOND SOURCE PRODUCTS

PRICE QTY
Vo 1- 25. 50- 100- 250- 500-
MODEL voLTs lo 24 49 99 249 499 999
LMC 7905CK 50 1.5 $2.90 $2.80 $2.52 $2.00 $2.00 $2.00
LMC 7906CK 6.0 1.5 2.90 2.80 2.52 2.00 2.00 2.00
LMC 7908CK 8.0 1.5 2.90 2.80 2.52 2.00 2.00 2.00
LMC 7912CK 12.0 1.5 2.90 2.80 2.52 2.00 2.00 2.00
LMC 7915CK 15.0 1.5 2.90 2.80 2.52 2.00 2.00 2.00
LMC 7918CK 18.0 15 2.90 2.80 2.52 2.00 2.00 2.00
LMC 7924CK 24.0 1.5 2.90 2.80 2.52 2.00 2.00 2.00
LLM 320K-5 5.0 1.5 3.30 3.00 2.75 2.35 2.35 2.35
LLM 320K-6 6.0 1.5 3.30 3.00 2.75 2.35 2.35 2.35
LLM 320K-8 8.0 1.5 3.30 3.00 2.75 2.35 2.35 2.35
LLM 320K-12 12.0 1.5 3.30 3.00 2.75 2.35 2.35 2.35
LLM 320K-15 15.0 1.5 3.30 3.00 2.75 2.35 2.35 2.35
LLM 320K-18 18.0 1.5 3.30 3.00 2.75 2.35 2.35 2.35
LLM 320K-24 24.0 1.5 3.30 3.00 2.75 2.35 2.35 2.35
PRICE QTY
DEVICE 1- 25 50- 100- 250- 500- 1000- 2500-
TYPE PAGE 24 a9 99 249 499 999 2499 4999
LAS 3800 2 $ 9.95 $ 795 $ 795 $6.95 $6.95 $6.95 $6.20 $5.95
LAS 6300K 10 13.00 11.00 10.25 9.50 8.75 7.50 7.00 6.60
LAS 6300L 10 10.00 9.25 8.50 8.00 7.50 6.75 575 5.00
VOLTAGE  RATED PRICE QTY
, RATING  POWER 1- 100- 1000- 2500-
MODEL PAGE VOLTS  WATTS 99 999 2499 4999
PMD10K40 69 40 150 $1.90 $1.55 $1.39 $1.33
PMD10K60 69 60 150 2.10 1.68 1.50 1.44
PMD10K80 69 80 150 2.32 1.86 1.67 1.60
PMD10K100 69 100 150 2.70 2.%6 1.94 1.86
PMD11K40 69 40 150 1.90 1.55 1.39 1.33
PMD11K60 69 60 150 2.10 1.68 1.50 1.44
PMD11K80 69 80 150 2.32 1.86 1.67 1.60
PMD11K100 69 100 150 2.70 2.16 1.94 1.86
PMD12K40 69 40 100 1.10 .88 .81 78
PMD12K60 69 60 100 1.14 .91 .84 .81
PMD12K80 69 80 100 1.20 .95 .87 .85
PMD12K100 69 100 100 1.25 1.00 .92 .89
PMD13K40 69 40 100 1.10 .88 .81 78
PMD13K60 69 60 100 1.14 91 .84 .81
PMD13K80 69 80 100 1.20 .95 .87 .85
PMD13K100 69 100 100 1.25 1.00 .92 .89
PMD1601K 69 60 180 2.95 2.35 2.10 2.02
PMD1602K 69 80 180 3.35 2.67 2.40 2.30
PMD1603K 69 100 180 3.90 3.10 2.78 2.66
PMD1701K 69 60 180 2.95 2.35 2.10 2.02
PMD1702K 69 80 180 3.35 2.67 2.40 2.30
PMD1703K 69 100 180 3.90 3.10 2.78 2.66
PMD16K60 69 60 225 4.68 3.78 3.42 3.33
PMD16K80 69 80 225 5.05 4.15 3.50 3.42
PMD16K100 69 100 225 5.60 4.60 3.90 3.80
PMD17K60 69 60 225 5.20 4.20 3.80 3.70
PMD17K80 69 80 225 5.60 4.60 3.90 3.80
PMD17K100 69 100 225 6.16 5.06 4.30 418
PMD18K60 69 60 240 5.38 4.35 3.93 3.83
PMD18K80 69 80 240 5.80 4.77 403 3.93
PMD18K100 69 100 240 6.44 529 4.49 4.37
PMD19K60 69 60 240 5.92 478 4.33 4.21
PMD19K80 69 80 240 6.38 5.25 4.43 4.37
PMD19K100 69 100 240 7.08 5.82 4.93 4.81

1000

$26.00

$26.00

$26.00

$26.00
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MODEL

2N6050
2N6051
2N6052
2N6053
2N6054
2N6055
2N6056
2N6057
2N6058
2N6059

2N6282
2N6283
2N6284
2N6285
2N6286
2N6287

2N6383
2N6384
2N6385

2N6648
2N6649
2N6650

MODEL

LMJ 900
LMJ 901
LMJ 1000
LMJ 1001
LMJ 2500
LMJ 2501
LMJ 3000
LMJ 3001
LMJ 4030
LMJ 4031
LMJ 4032
LMJ 4033
LMJ 4034
LMJ 4035
LMJ 11011
LMJ 11012
LMJ 11013
LMJ 11014

VOLTAGE RATED
RATING POWER
VOLTS WATTS

60 150

80 150

100 150

60 100

80 100

60 100

80 100

60 150

80 150

100 150

60 160

80 160

100 160

60 160

80 160

100 160

40 100

60 100

80 100

40 100

60 100

80 100
VOLTAGE RATED
RATING POWER
VOLTS WATTS

60 90

80 90

60 920

80 90

60 150

80 150

60 150

80 150

60 150

80 150

100 150

60 150

80 150

100 150

60 200

60 200

90 200

90 200

1-
99

1-
99

$1.69
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PRICE QTY

100- 1000-
999 2499
$2.25 $2.10
2.50 225
2.80 2.50
1.45 1.35
1.70 1.53
1.05 1.05
1.25 1.18
1.85 1.80
2.00 1.97
2.35 2.30
2.50 2.35
2.70 2.53
3.00 2.90
3.00 2.92
3.20 3.10
3.50 3.40
112 1.09
1.25 1.19
1.35 1.28
1.12 1.09
1.256 1.19
1.35 1.28
PRICE QTY
100- 1000-
999 2499
$1.25 $1.18
1.45 1.36
1.10 1.08
1.30 1.22
2.50 2.35
2.80 2.63
2.05 1.93
2.40 226
3.75 3.53
4.15 3.90
4.85 4.56
3.25 3.06
3.60 3.38
4.20 3.95
4.50 4.41
4.00 3.92
4.90 3.86
4.35 4.28

SWITCHING POWER DARLINGTONS

MODEL

PMD20K120
PMD20K150
PMD20K200
PMD25K120
PMD25K150
PMD25K200

PAGE

VOLTAGE CURRENT

RATING RATING

VOLTS AMPS
120 14
150 14
200 14
120 9
150 9
200 9

1-
24

HIGH SPEED SWITCHING TRANSISTORS

MODEL

PMS3K425
PMS5K425
PMS8K425

DUAL POWER DRIVERS

MODEL

LPD-4101
LPD-4102
LPD-4103
LPD-4104
LPD-4105
LPD-4106

PAGE

12
12
12

PAGE

VOLTAGE CURRENT

RATING RATING
VOLTS AMPS
425 3
425 5
425 8

LOGIC FUNCTION

Dual AND

Dual NAND
Dual NOR

Dual OR

Dual INVERTER
Dual BUFFER

1-
99

$3.35
4.30
9.30

1-99

PRICE QTY
25- 50- 100- 250-
49 99 249 499
$7.20 $6.61 $6.39 $5.76
8.00 7.35 7.10 6.40
9.90 9.00 8.70 7.80
4.80 4.45 4.32 3.87
5.45 4.95 4.80 4.30
6.60 6.00 5.80 5.20
PRICE QTY
100- 1000- 2500-
999 2499 4999
$2.70 $2.40 $2.35
3.45 3.10 3.05
7.45 6.70 6.55
PRICE QTY
100-999 10002499  2500-4999
$4.00 $3.50 $3.25
4.00 3.50 3.25
4.00 3.50 3.25
4.00 3.50 3.25
4.00 3.50 3.25
4.00 3.50 3.25

1.85
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OVERVOLTAGE PROTECTORS

NON SUPPLY TRIP POINT PRICE QTY
VOLTAGE VOLTAGE
MODEL PAGE VOLTS VOLTS 1-99 100-249 250-999 1000
L-2-0V-5 78 5 6.6+0.2 $ 2.50 $ 2.00 $ 1.90 $ 1.70
L-2-OV-6 78 6 7.3+0.2 2.50 2.00 1.90 1.70
L-2-0V-12 78 12 13.7+0.4 2.50 2.00 1.90 1.70
L-2-OV-15 78 15 17.0+0.5 2.50 2.00 1.90 1.70
L-2-OV-18 78 18 20.5+1.0 2.50 2.00 1.90 1.70
L-2-0V-20 78 20 22.8+0.7 2.50 2.00 1.90 1.70
L-2-0V-24 78 24 27.3+0.8 2.50 2.00 1.90 1.70
L-6-0OV-5 78 5 6.60.2 5.00 4.00 3.75 3.40
L-6-OV-6 78 6 7.31£0.2 5.00 4.00 3.75 3.40
L-6-0OV-12 78 12 13.7+0.4 5.00 4.00 3.75 3.40
L-6-OV-15 78 15 17.0+0.5 5.00 4.00 3.75 3.40
L-6-OV-24 78 24 27.3+0.8 5.00 4.00 3.75 3.40
L-6-OV-28 78 28 31.9+1.0 5.00 4.00 3.75 3.40
L-12-0OV-5 78 5 6.6+0.3 15.30 11.10 10.45 9.50
L-12-0V-6 78 6 7.4+0.2 15.30 11.10 10.45 9.50
L-12-0V-9 78 9 10.5+0.5 15.30 11.10 10.45 9.50
L-12-0V-12 78 12 13.8+0.5 15.30 11.10 10.45 9.50
L-12-OV-15 78 15 17.04+0.5 15.30 11.10 10.45 9.50
L-12-0V-20 78 20 22.8+0.7 15.30 11.10 10.45 9.50
L-12-0OV-24 78 24 27.3+0.8 15.30 11.10 10.45 9.50
L-12-OVv-28 78 28 31.9£1.0 15.30 11.10 10.45 9.50
L-12-0V-30 78 30 33.5+1.0 15.30 11.10 10.45 9.50
L-20-OV-5 78 5 6.6+0.3 22.20 15.60 14.50 13.20
L-20-OV-6 78 6 74402 22.20 15.60 14.50 13.20
L-20-OV-12 78 12 13.8+0.5 22.20 15.60 14.50 13.20
L-20-OV-15 78 15 17.0+0.5 22.20 15.60 14.50 13.20
L-20-OV-20 78 20 22.8+0.7 22.20 15.60 14.50 13.20
L-20-OV-24 78 24 27.3+0.8 22.20 15.60 14.50 13.20
L-20-OV-28 78 28 31.0+1.0 22.20 15.60 14.50 13.20
L-20-OV-30 78 30 33.5+1.0 22.20 15.60 14.50 13.20
L-35-0OV-5 78 5 6.6+0.3 27.80 20.13 18.90 16.90
L-35-0V-6 78 6 74102 27.80 20.13 18.90 16.90
L-35-0V-12 78 12 13.84+0.5 27.80 20.13 18.90 16.90

FULL-WAVE, CENTER-TAP RECTIFERS

PRICE QTY

VRam lo 1- 100- 250- 1000- 2500-
MODEL PAGE VOLTS AMPS 99 249 999 2499 4999
COMMON CATHODE
PMR27K050 84 15 $2.08 $1.25 $1.10 $ .95 $ .91
PMR27K100 84 100 15 215 1.30 1.15 1.00 .96
PMR27K200 84 200 15 2.25 1.35 1.20 1.05 1.00
PMR35K050 84 0 30 4.75 2.85 2.57 2.18 2.10
PMR35K100 84 100 30 5.00 3.00 2.70 2.30 2.20
PMR35K200 84 200 30 5.25 3.15 2.83 242 2.30
COMMON ANODE
PMR31K050 84 50 15 $2.08 $1.25 $1.10 $ .95 $ .91
PMR31K100 84 100 15 2.15 1.30 1.15 1.00 91
PMR31K200 84 200 15 2.25 1.35 1.20 1.05 1.00
PMR36K050 84 50 30 4.75 2.85 2.57 2.18 2.10
PMR36K100 84 100 30 5.00 3.00 2.70 2.30 2.20
PMR36K200 84 200 30 5.25 3.15 2.83 242 2.30

93



94

NOTES




NOTES

95



A LAMBDA SEMICONDUCTORS

To contact the direct-factory Lambda Sales Engineer responsible for your account and located in your area, or to contact
Customer Service for price, delivery or placing purchase orders, call @ 800-255-9606 @ (in Texas call) 512-289-0403

ADDRESS ALL CUSTOMER
CORRESPONDENCE TO:
LAMBDA SEMICONDUCTORS
121 INTERNATIONAL DRIVE
CORPUS CHRISTI, TEXAS 78410
TWX: 910-876-1404

CANADA POWER SEMICONDUCTORS
Veeco Lambda Ltd. DESIGNED, DEVELOPED
100C Hymus Blvd. AND MANUFACTURED BY

Pointe-Claire, Quebec-HIR 1E4 =
Tel. 514-697-6520
TWX: 610-422-3029

Veeco Lambda Ltd. -
P.O. Box 501, Postal Station K : -
Toronto, Ont., M4P 2G9 A
LAMBDA
TWX: 610-442-3029

SEMICONDUCTORS

DIVISION of ‘/eeco INSTRUMENTS INC.
®
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