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Description Features
The IP117A Series are three terminal positve ¢ Guaranteed 1% output voltage
adjustable  voltage regulators capable of ' ftolerance
supplying in excess of 1.5A over a 1.25V10 60V | Guaranteed 0.3% load regulation
output range. These regulators are exceptionally '
easy to use and require only two external ¢ Guaranteed 0.01 %/ line regulation _
resistors to set the output voltage. In additonto .,  nternal current limiting constant o
improved line and load regulation, a major feature with temperature 3
of the "A" series is the initial output voltage _>
tolerance, which is guaranteed to be less than ° Internal thermal overload "'gﬁtn
1%. Over full operating conditions, including protection §; :3
load, line, and power dissipation, the reference . Improved output transistor safe ST>S
voltage is guaranteed not to vary more than 2%. operating area compensation =<3gun
These devices exhibit current limit, thermal I= g Q!
overload protection, and improved power device . Output adjustable betwean 1.25V RN
. : d 60V NIFPE
safe operating area protection, making them an % '::(E &
essentially indestructible. . 100% thermal limit burn-in == § %
c 38
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Absolute Maximum Ratings
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Power Dissipation Intemally Limited Input to Output Voltage Differential
. " Non-HV 40V
Operating Junction Temperature Range
117AHVATTAITHVA17  -65°C10 +150°C HV Serles eov
217AHV/217A/217HV/217 -25°C to +150°C Storage Temperature Range -65°C to +150°C
317AHV/317A/B1THV/317 0°C to +125°C Lead Temperature (Soldering, 10 seconds) ~ 300°C

Absolute maximum ratings are those values beyond which the safety of the device cannot be guaranteed. They are not meant to
imply that the device should be operated at these limits. The alectrical characteristics provide condifions for actual device operation.

Electrical Characteristics (Notes 1 and 3)

PITAHV LM1ITHY
PATAN LM217HV
IP117A LM117
IP217A LM217
Parameter Test Conditions Min | Typ | Max | Min | Typ | Max | Units
~ Reference Voltage, VREF louT = 10mA 1.238 | 1.250 | 1.262 v
2 avVs{VinN-VouT) SVMAX o] 1.225 [1.250 | 1.270] 1.200 | 1.250 {1300 | V
! ".>-> 10mA < louT SIMAX: PS PMAX
) 2 E I3 [ine Regulation, AVOUT AVZVIN-VoUT < VMAX 0.005 | 0.010 0010|0020 | %N
‘_g =~ AVIN (See Note 2) . 0.010 | 0.020 0.020 {0,050 | %V
G E = Load Regulation, AVoyT 10mA <iguT <Imax [Vourssv 5 | 15 5§ | 15 [ mv
- - o
lﬁ = E% Alout (See Note 2) Voutz25V 01 | 03 01|03 | %
o ~ Vourssv | 16 50 20 50 | mV
oL g Voyur2sv | - 03 | 10 03 110 | %
> IZ?: N3 Thermal Regulation 20 msec Pulse 0.002 | 0.020 0.030 | 0.070 | %W
w & =2 Ripple Rejection Vour =10V, Capy=0 65 65 dB
SIIE f=120Hz Capy=10uF | <] 66 | 80 66 | 80 dB
BENT Adjust Pin Current, IADy . 80 | 100 50 | 100 | wA
no - Adjust Pin CurrentChange, Alapy |10 mA <lour S IMAX, . 02| & 02 | 5 | pA
<™ 2.5V s (ViN- VouT) sVmax
st Minimum Load Current, IpiN (VIN- VouT) =40V . 3.5 5 3.5 5 mA
o (ViN-VouT) =60V, HV Serles . a5 | 7 35 | 7 | mA
Current Limit, lop. (VIN-VouT)s15V| K,RPackage | -] 15 | 2.2 15 | 22 A
H Package «] 050 | 0.80 0.50 | 0.80 A
(Vin-VouT) =40V| K,R Package 0.30 | 0.50 0.30 | 0.50 A
H Package 0.15 | 0.20 0.15 | 0.20 A
N (VIN-VouT)=60V| K, R Package 0.10 0.10 A
HV Series H Package 0.03 0.03 A
Temperature Stability, AVoyT . 1 2 1 %
ATEMP
Long Term Stability, AVoyT Tp = 125°C, 1000 Hrs. 03 | 1 03 | 1 %
ATIME
RMS Output Noise (% of VouT). en |10Hz <1< 10kHz 0.001 0.001 %
Thermal Resistance Junction K Package 23 3 23 °C/W
to Case, ©jc R Package 5 7 5 °CIW
H Package 12 15 12 15 | °C/W
56 Py
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Electrical Characteristics 7-58-//-22
: IP317AHVA LMIITHV
H IP3TA by
. Parameter Test Conditions Min | Typ | Max | Min | Typ | Max | Units
Reference Voltage, VREF loyT=10mA 1.238] 1.250 | 1262 v
3V (VIN-VouT) SVMAX «|1225[ 1250 | 1270|1200} 1250|1300 | V
10mA < loyT S IMAX: PSPMAX
Line Regutation, AVouT 3Vs(ViN-VouT) SVMAX 0.005| 0010 0.010 | 0.040| %V
AVIN (SeeNote 2) . 0.010 0.020 0.020 | 0.070| %V
Load Reguiation, AVOUT TOmA<IoUT S IMAX | VOUTS5V 5 | = E [ 2 | mv
AlouT (See Note 2) Vout2 sV 01 { 05 01| 05) %
VouTs5v | ° 15 | 50 20 | 70 | mV
1 Vourz5v | * 03 | 10 03 | 15 | %
': Thermal Regulation 20 msec Puise ' 0.002| 0.020 0.030 | 0.070 | %/W
é Ripple Relection VouTr=10V, CADy = OpF 65 65 dB
8 f=120Hz Capy=10pF | | 66 80 66 80 dB
& AdjustPin Current, IapJ . 50 | 100 50 | 100 | pA _
Adjust Pin Current Change, Alapy | 10 mA <louT < IMaX, . 02| § 02 5 rA 2
2.5V < (VN - VouT) SVMAX §
Minimum Load Current, i (Vin- VouT) =40V . 35| 10 35 10 | mA T =
Vin-VouT) =60V . 35 | 12 35 | 12 | mA =23¢
Current Limit, ioy (VIN-VouT) s 15V| K, R, TPackage! =} 15 | 22 15 | 22 A 3 :\JE‘ ; %-
H Package -] 050 | 080 050 | 080 A <5 pol
(ViN-VouT) =40V| K, R, T Package 0.15 | 0.40 015 | 040 A -9
H Package 0.075| 020 0075 020 A g g N s
(VIN- YouT) =60V| K, R, T Package 0.10 0.10 A 3> ‘,_g
H Package 0.03 003 A X2
Temperature Stability, AVouT | TMINSTjSTMAX . 1| 2 1 % E 5 é’
ATEMP s8rcc
Long Term Stability, AVoyT 1000 Hrs. 0.3 1 0.3 1 % ;\E} :;El § '8:
ATIME _ <<INe
RMS Output Noise (% of VouT). € | 10Hz <f< 10kHz 0.003 0.003 % E
Thermal Resistance Junction K Package 23 3 23 3 |°CW w
to Case, ©jc R Package 5 7 5 7 jCW ~
T Package 4 5 4 § |°CW
H Package 12 15 12 15 | CW
The . #eeé\otes the specifications which apply over the full operating temperature range, all others apply atTl = 25°C unless otherwise
spedified.

Note1. Unless otherwise specified, ViN - VoUT = 5V, and loyT =0.1A for the TO-39 (H) Package, and loyT = 0.5A forthe TO-3
(K), TO-66 (R), and TO-220 (T) Packages. Although power dissipation i internally limited, these spedifications apply for
dissipations up to 2W for the TO-39, and 20W for the TO-3, TO-66 and T0-220. [pgax = 0.6A for the TO-39and 1.5A for
the TO-3, TO-66, and TO-220.

Note 2. Regulation is measured at constant junction temperature, using pulse testing ata low duty cycle, Changes In output
voltage due to heating effects are covered under thermal regulation specifications. Load regulation is measured from the
bottom of the package for the TO-3, and TO-66, and at the junction of the wide and narrow portion of the output lead for
the TO-220, and 1/8" below the base of the package on the output pin of the TO-39.

Note3., Vpax =40V for IP117A,IP217A, IP317A, LM117,LM217, LM317.
VmaX =60V for [P117AHV, IP21 7AHV, IP317AHV, LM117HV, LM217HV, LM317HV.
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Section 5 - Voltage Regulators
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Typical Performance Characteristics

OQutput Impedance

82D 00287 ~ D
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Adjustment Current
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/ 6
= -
E CaDJ* f:', /
F CouT -0 £
t“z; 0.1 4 E 0
< =1
2 /-\ p
g
Z 001 v F e A
2 e / g //
— 2 4
5 I Vi = 15V 3 4
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Typical Performance Characteristics (Cont.)

Line Transient Response Load Transient Response
15 T 1 1 15 YT
l I VouTt = 10V w ' CL=0.CADJ"0
1 IouT = 50mA —f S
§; \CLI' 0.CADJ=0 | Tj=25%C E; 05 I I I
Kz 05 g8 CL = 1uF. CADJ = WOuF J
[==] ’_: 0 ’I P 1
£% o 23 -1
53 Ei-os VI - 18V —]
13 CL = tuF, CAD) = 104F <] \ Vout = 10V
3~ -8 -1 PRELOAD = 100mA ~|
15 Tj= 25°C ]
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Applications Information
IP317A Rp (MAX DROP 300+ outeuT 13174 ov E
vinO—= Vin  VOuT AA— —_0 5V ViN O— vViN - Vout VouT —ry
o [ v . s Iimsz ; !
7 2 T~ \F % il
2542 [l s N7,
pol L 1K
A=A | 1 Lo AN 2N3904 i E by n e
$ 1210 + $ AL e 383 - N
b St 8 1 3K NTPO
4 sF < >
= é —0 <-"Tu
p —_— L}
3 a3 — — g @
1 254 RETURN = N g
S—AA—S —O0 . NP E
RETURN 6V Regulator with Shut Down 3 > 5
° Ixke
<< E pad
Remote Sensing 1P3174 <-4 D
VIN VIN vouTt —() 5V E -D ..\‘8
1P317A " I ADJ sn b W—c
+24 IN out TO Vgp I I 2121 4]
.l ADJ N0
1uF & 2490 = IT—~=
(H 2 R2 S <<\|m
{ S 383 T 104F - 'r_
b &L o ° =
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X shauk ie smatt
comyrared 10 R2 N
READ < 324k
$ 3 I L
WRITE =2 1 Improving Ripple Rejection

& IN4001 1P317A
>
: BYTE ERASE b3 18k VIN VIN vout
k'—-| »——' ALL GATES 7406 ADJ
)
CHIP ERASE 2100k 2:35‘:
< W P
L p ::IOK
= 5009  THERMALLY
— < ==l +
3 Von ///CGUPLE \\é 12v
READ ov 5v [ -
WRITE 283906 jr’“"
BYTE sv | aiv {
cHIP <
€ RASE 12v | 21v S50
[
2816 EEPROM Supply Programmer for
Read/Write Control Temperature Compensated Lead Acid Battery Charger
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Order Information

Part Number Temperature Range Package
IP117AK/IP117AHVKALM117KAM117HVK -55°C to +150°C TO-3
IP117AH/IP117AHVH/LM117H/LM117HVH -55°C to +150°C TO-39
IP117AR/IP117AHVR/IP117R/1P117HVR -55°C to +150°C TO-66
IP117AG/P117AHVG/IP117G/P117HVG -55°C to +150°C Hermetic TO-220
IP217AK/NP217AHVKAM217K/LM217HVK -25°C to +150°C TO-3
IP217AR/IP217AHVR/IP217R/IP227HVR -25°C to +150°C TO-66
1P317AK/IP317AHVK/LM317K/LM317HVK 0°C to +125°C TO-3
IP317AR/IP317AHVR/IP317R/IP317HVR 0°C to +125°C TO-66
IP317ATAP317AHVT/LM317TLM317HVT 0°C to +125°C TO-220

Section 5 - Voltage Regulators

IP117A, IP217A, IP317A, LM117, LM217, LM317,
IP117AHV, IP217ARV, 1P317AHV,
LM117HV, LM217HV, LM317HV

Integrated Power Semiconductors, Ltd. cannot assume responsibllity for use of any dircultry other than circuitry entirely embodied in
an Integrated Power product. No circuit patent licenses are implied. integrated Power reserves the right to change the circuitry and
specifications without notice at any time.

Integrated Power Semiconductors, Ltd.

2727 Walsh Avenue, Suite 201, Santa Clara, CA 85051 « Telephone :408-727-2772 Telax: 350073 (IPS SNTA) « FAX: 4068-068-8185
8 Quaker Drive, West Warwick, RI 02893 « Telephone: 401-821-4260 - Telex: 332948 (IPS RI) « FAX: 401-823-7260

2081 Business Center Drive, Suite 140, Ivine, CA 82715 - Telephone: 714-762-0188 + FAX: 714-752-6019

789 Tumpike Street, North Andover, MA 01845 « Telephone: 617-683-9042 « FAX: 617-975-0183
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