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Abstract

This thesis is Programmable Power Supply . Voltages regulater
is betwéen 0-18 wvolts . Microprocessor is controlled oulput woltage
and display with Seven Segment. It used of convenience by set needed

voltage on key board Programmable Power Supply has the overload

Protection when output short circuit.
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For complete data sheet, including Operation and Applicstions
In »mation, contact:
Literature Distribution Center
'P.0O. Box 20912
.Phoenix, Arizona 85036

LM117
LM217
LM317

. 3-TERMINAL ADJUSTABLE
OUTPUT POSITIVE VOLTAGE REGULATOR

The LM117/212/317 ate adjustable 3-terminal positive voltage
regulators capable of supplying in excess of 1.5 A over an output
voltage range of 1.2 V 1o 37 V. These voltage regulators are excep-
tionally easy to use and require only two external resistors 10 set the
output voltage. Further, they employ internal ‘current limiting,
thermal shutdown and safe area compensation, making them essen-
tially blow-out proof.

The LM117 series serve a wide variety of applications including
local, on card regulation. This device also makes an especially
simple adjustable switching regulator, ‘@ programmabie output.
regulator, or by connecting & fixed resistor between the agjustment
and output, the LM117 series can be used as a precision current
regutator,
® Qutput Cu‘rrent in Excéss of 1.5 Ampere in TO-3 and T0-220

Packages
Output Current in Excess of 0.5 Ampere in T0O-38 Package
Output Adjustable between 1.2 V and 37 V
Internal Thermat Overioad Protection
Internal Short:Circuit Current Limiting Constant with Temperature
Output Transistor Safe-area Compensation
Floating Operation for High Voltage Applications
Standard 3-lead Transistor Packages
Eliminates Stocking Many Fixed Voltages

3-TERMINAL
ADJUSTABLE POSITIVE
VOLTAGE REGULATOR

SILICON MONOLITHIC
INTEGRATED CIRCUIT

K SUFFIX
METAL PACKAGE
cASE 1
170-3 Type)

Ping 3 and 2 slscirically lsolsted from caeg.
Caea Is thitd electrical connection.

STANDARD APPLICATION

an epprecisble oisnce 10M power

*eCinis irea it "
supply fiter, .
** = Cg is not neected fer sudility, however [ does Improve transient

reponsa.
. Ry
Vout= 1.2 Vit ¢ -R—) * lagj R2
1

Since 1agj is controliad to lass than 100 pA, the error associated with this
wm is igh n mom

T SUFFIX
PLASTIC PACKAGE
CASE 221A
(to.220)

Pin 1 Adjunt
Pin2 Vou
Pin 3 vln

Heonink surface connecied
to Pin 2

et

. ————— -

H SUFFIX 2
METAL PACKAGE
CASE 79 1 3
(T0-39) ’
{Bottom View)
(Case Is output)
Pint V),
1 Pin 2 Adjust
Pind Vou
ORDERING INFORMATION
Device Tempacsture Rangs Packepe

LMIT7H | T3=-65%C 10 +150°C | Metal Can
LM117K | Ty=-550°C to +150°C | Meta) Powsr
LM217K | Y= «25°C to +150°C | Mewst Con
LM217K | Ty =-25°C 10 +150°C | Mots! Power

LM317H | T;=0°C 1o +1259C Mota! Con
LM31IK | T2 0°C 10 41259C | Metal Power
LMI1TT | Ty=0°C 10 +125°C | Pisstic Power




LM117, LM217, LM317 (continued)

MAXIMUM RATINGS

. Rating Symbol Value Unit
1npu1-Output Voltage Differential Vi-Vo 40 vde
Power Dussipation rp internally
. Limited
Operating Juncuion Temperature Range T oc A
LM117 -55 10 160
217 ~25 10 +150 -
LM317 0 to +125
Storape Temperature Range Teg | 6510150 | °c

ELECTRICAL CHARACTERISTIES (V| - Vo = 5 V: g 0.5 A for K and T packages;

ig = 0.1 A for H packaye;

T = Tiow 10 Thigh [see Note 1] lmax 8nd Prrpx Per Note 2; untess otherwise specified.)

(M117/217 LM31?
Chaeracterstic Symbol Min Typ Max Min Tye Max Unit
Line Regulation (Note 3} Regiine ’ biid
Ta=25°C.3VeEVi~-Vo <40V ~ 0.01 0.02 - 001 | 0.04
Load Reguiation (Note 3} Regioed
Ta > 25°C. 10MA € 10 € Imax
VoS5V - L] 15 - 6 25 mv
vo2>5V - 0.1 03 - 0.1 0.5 % Vo'
Adjustment Pin Current lag, - 50 100 - 50 100 nA
Agustment Pin Current Change Slag; A
25VaV =-Vos4aV 1
10 mA < 1| € lmax. PD < Pmax i 0.2 s — 0.2 5
Reterence Voltage (Note 4} Vit v
Iviv—-vp<4a0yv
10mA € 10 % Imax. PD € Py A 1.20 1.25 1.30 1.20 1.25 1.30
- fLene Regulation (Note 3} Regune %XV
IVE V| -Vpos4DV - 0.02 0.05 - 002 | 0.07
Load Regulation (Note 3} Regoaa
0OmMASIOS bmpa 5
Vos<§sV - - 20 €0 - 20 70 mv
Vo »5V - 0.3 1 - 03 | 15 %*Vo
Temperature Stabiity (Tyoum = Ty Thign! Ts - 0.7 - - 0.7 - %Vp
WMinimum Losd Cuitent 10 LLmin mA
Maintain Regulstion (V) = Vo = 40 V)~ - 3.5 3 - 35 10
Marimum Ouwput Current imasx A «
Vi - Vo~ 15V, Pp & Py
K and T Packages 1.5 2.2 - 1.5 2.2 -
H Pachage 0.5 0.8 - 05 o8 -
A Vi =VO+40V,Pp € Pyyy. Ta = 25°C
K ana T Packapes 0.25 0.4 - 0.15 04 -
H Package - 0.07 = - 0.07 -
RMS Noise, » of Vo N %Vo
Ta*25°C, 10HIK 1 < 10 KH2 - Sa3 - - 0.003 -
Ripple Regection, Vo = 10V, = 120 Hz (Note §) AR o8
Without Capy - 65 - - 65 -
Capy® 10 wF : 66 80 - 66 80 -
Long Term Suabuity, Ty = Tp,gn (Note 6) - S %/1.06 Hry
Ta = 25°C for Endpoint Measurements - 0.3 1 - 03 1
Thermal Resistance Junction 10 Case : Raac : ocw
H Package {TO-39) - 12 15 - 12 15
K Package (TO-3) - 23 3 - 3 3
T Packaye (T0-220) b - - - - 5 -

NOTES: (1) Tjo,, = ~-55°C for LM117
= -259C for LM21Y
= 0°C for LM317

Prmax ® 20W for K (TO3) and T (T
= 2 W for H (TO39) Packape

Thigh * *150°C for LM117

® +150°C for 10217

» +125°C for LM317

(2)3max ® V.5 A for K [TO-3) and T {TO-220) Packapes
0.5 A for H (TOJ9) Package

0-220) Packages

{3) Load and line regui are if

junction tempuraturs. Changes in Vo due 1o healing

effects must be taken into account separately. Pulse
testing with low duty cycle is used.
(4) Sel ‘devices with ug
wvoltage available,
{5) CADJ. when used, is connected betwsen the
agjustment pin sng ground.
(6] Sinca Long Term Stability cannot bs rheasured on
each device befors shipment, this fication is sn
i ing esti of 0 bility from lot to

lot.




LM117, LM217, LM317 (continued)

.

APPLICATIONS INFORMATION

BASIC CIRCUIT OPERATION

The LM117 is a 3-terminat floating regulator. In opera-
tion, the LM117 develops and maintains a nominal 1.25
volt reference (Vpgf) between its output and adjustment
terminals. This reference voltage is converted to a pro-
gramming current (lpROG) by R1 (see Figure 1), and
this constant current flows through R2 to ground. The
regulated output voltage is'given by:

. R2
Vout ® Veef (1 + ‘Fﬁ) +lagj R2

Since the current from the adjustment terminal { 1Adj)
represents an error term in the equation, the LM117 was
designed to control [Adj to.less than 100 A and keep it
constant. To do this, all quiescent operating current is
returned to the output terminal, Thig impases the require-
ment for a minimum load current. It the load current is
less than this minimum, the output voitage will rise.

Since the LM117 is a tioating regulator, it is only the
‘voltage Qdifferential across the circuit which'is important
to performance, and operastion at high voltages with
respect to ground is possible.

FIGURE 1 ~ BASIC CIRCUIIT CONFIGURATION

Vin VYout
[ | LM112

Agjust

tag

Vier ® 1.25 V TYPICAL

LOAD REGULATION

The LM117 is capabie of providing extremely good
foad regulation, but a few precautions are needed to
obtain maximum performance. For best performance, the
programming resistor (R1) should be connected as close
10 the regulator as possible to minimize line drops which
effectively appear in series with the reference, thereby
degrading regulation. The ground end of R2 can be
teturned near the load ground to provide remote ground
sensing and improve load regulation.

EXTERNAL CAPACITORS

A 0.1 pF disc or 1 uF tantalum input bypass capacitor
{Cin} is recommended to reduce the sensitivity to input
line impedance.

The adjustment termina! may be bypassed to ground to
improve ripple rejection. This capacitor {CADJ) prevents
ripple from being amplified as the output voltage is
increased. A 10 uF capacitor should improve ripple
rejection about 15dB at 120 Hxin a3 10 volt spplication,

Although the LM117 is stable with no output capaci-
tance, like any feedback Eircuit, certain values of external
capacitance can cause excessive ringing. An output capaci-
tance (Co) in the form of a 1 pF tantalum or 25 uF
aluminum electrolytic capacitor on the output swamps
this effect and insures stability.

PROTECTION DIODES "

When external capacitors are used with any 1.C. regu-
fator it is sometimes necessary to add protection diodes to
prevent the capacitors from discharging through low
current points into the regulator.

Figure 2 shows the LM117 with the recommended
protection diodes for output voltages in excess of 25 V or
high: capacitance values (Co > 25 uF, Capy > 10 uF).
Diode Ot prevents Co from discharging thru the 1.C.
during an input short circuit. Diode D2 protects against
capacitor Capy discharging through the 1.C. during an
output short circuit. The combination of diodes D1 and
D2 prevents CAopy from discharging through the I.C.
during an input short circuit.

FIGURE 2 ~ VOLYTAGE REGULATOR WITH
PROTECTION DIODES

Dy
[ g B
N
1IN4002
Vin *
._T-— (€15}
+*
Cin 7 Co
r o
Adjust IN40O2
~ CaDs

—




LM137, £ 4217, LM317 {contii uc 1) N ’

.r_ A
i % MILLIMETERS INCHES
; - DIM| MIN [ MAX | MIN | MAX
H SUFFIX l ! a | 02|93 |o3ss| o
METAL PACKAGE I K ] .00 {881 | 03157 0338
CASE 29 . .19 | 4.57 $5 ] 0.180
{TQ-3s1 o bt 4] 83 Y
~ewd el CASE 7903 [1] 035
42 1 19
T0-39 23 631 [ 0.150] 0210
- N ¥ .02 034
N = 150°CW (Typ) Q/.] G 19¢ ) 1.07_| 0023 | 0.040 |
127001 - 500 |~
) / "F (N (o] "4S*HOM | 45O WO
Pin 3 connected 10 Case. F _2MTYP 8100 TYP
01 S09NOM $0° NOM
LAV 3
\/<:.>\/
‘I...——l_.i c
L )] MILLIMETE RS INCHES
f — —_— DIM MIN MAX MIN MAX
K SUFFIX ] ] J B - 172231 < = 75
METAL PACKAGE £ ol ) C 635 | 11.43 | 0.250- 4
cAsE 1 SEATING { 090 | 103 | 0.038 | 004
(TO-3 Typel PLANE - 4 - 135
A et CASE 103 29.90 1 304 AN 97
J ] TO-3Type | & 1062 11 420 440
H § 22 1 0205 0.225
Rgya = 35°C/w (Typ) Q 4 1664 | V1.0 655 0.675
z - 10317 -
4 { . B4 | 408] 01851 161
n | N 3 GRS - | i33] = 525
_LT T - en] - 188
s :
MILLIMETERS INCHES
Dim [MiN I Max | Min T max
A 11511 [ 1575 10595 | 0620
Y SUFFIX ] §5 ) 1029 | 0.380 405
PLASTIC PACKAGE C | 405 ] 482 | 0160 | 0180 |
CASE 2214 ; 89 | 002 35_|
[TRCN y 13 142 14)
170 220 G 6 10035 1 0
CASE 221A ¥ A 30 10130 1 6130 |
10.220 36 | 086 {0014 ] 0022
° - 1 1427 50 562
Rgia » 65°C/W (Typ) N 4 “"“;D—‘
r 37 [D 180 [ 0710 |
« HMestsina surface : . ; : o’%""ﬁg—‘
-CONNecieo 1o 1 o
conser pin 39 44 55
48 3910255 )
u 21 10030 ] 0050 |
—! N Yy m .
THERMAL INFORMATION
The i power plion ah inteprated circuit ’Jlmn) « Maximum Operating Junction Temperature as listed
can tolerate at & given operating smbient temperature, can be 'n the Maximum Ratings Section
tound ¢ o .
ound from the equation T T, = Maximum Desired Operating Ambient Temperature *
. Jmax) " TA > R alTypl = Typical Thermal Resi ) 0 A
- . ZVlg-Vqa i
OITA) " Ry alTvel t's*Yo’o 15 = Total Supply Current
Where: 'D(TAl = Power Dissipation aliowable at a piven
Oparating smibwent temperature.
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