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Specifications and Applications

Information LOW-CURRENT
THREE-TERMINAL
- ADJUSTABLE POSITIVE
THREE-TERMINAL ADJUSTABLE VOLTAGE REGULATORS
OUTPUT POSITIVE VOLTAGE REGULATORS SILICON MONOLITHIC
The LM117L/217L/317L are adjustable 3-terminal positive voit- INTEGRATED CIRCUIT
age regulators capable of supplying in excess of 100 mA over an
output voitage range of 1.2 V to 37 V. These voltage regulators
are exceptionally easy to use and require only two external re-
gistors to set the output voitage. Further, they employ internal
current limiting, thermal shutdown and safe area compensation, Z SUFFIX
making them essentially blow-out proof. PLASTIC PACKAGE
The LM117L series serves a wide variety of applications in- CASE 29-04

cluding local, on card regulation. This device can also be used to {LM317 oniy)

make a programmable output regulator, or by connecting a fixed

resistor between the adjustment and output, the LM117L series PIN 1. ADJUST

can be used as a precision current regulator. 2. Vout ! P
@ Output Current in Excess of 100 mA 3-Vin 3
e Output Adjustable Between 1.2 Vand 37V

® Internal Thermal Overload Protection

® Internal Short-Circuit Current Limiting

@ Output Transistor Safe-Area Compensation D SUFFIX

® Floating Operation for High Voltage Applications PLASTIC PACKAGE

@ Standard 3-Lead Transistor Packages CA(SSEOEQ)'Q""

@ Eliminates Stocking Many Fixed Voitages Q{‘
: K

STANDARD APPLICATION

vln Vout
.——?—-——— LMI1t7L p———O
H SUFFIX
METAL PACKAGE 2
CASE 79-05
ladj 1 3
L . s
—- Cjn L Cq
T o uF T 1 uF {Bottom View)
! PIN 1.V
- Vin
2 3 2, ADJUST
Py 3. Vout
CASE °
IS QUTPUT
* = Cjp s required it regulator is located an appracisbla distance from power ORDERING INFORMATION
supply filter.
*2 = C, Is not needed for stability, however it does improve transient Tested Operating
responte. Device Temperature Range Package

LM117LH T) = —55°Cto +160°C Moetal Can

LM217LH T4 = —25°Cto +150°C Metal Can
Since 1agj is controlled to less than 100 HA, the error astociatad with this

term s nogllglblu in most applications LM317LH Ty = Cto +126°C Metal Can
LM317LZ Plastic

R2
Vour=1.28V {1+ 'rﬁ) +1aq] P2
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MAXIMUM RATINGS

Rating Symbaot Value Un|
Input-Output Volitage Differential Vi-Vo 40 Vde
Power Dissipation o Internally Limited
QOperating Junction Temperature Range LM117L Ty -55to +150 °Cc
LM217L —25to +150
LM317L 0to +150
Storage Temperature Range Tstg -65 to +150 °Cc
ELECTRICAL CHARACTERISTICS
(Vi -~ Vo = 60V;lo = 40 mA; T = Tiow to Thigh [38e Note 1); Imax and Pmay per Note 2; unless otherwise specified.)
LM117L/297L LM317L
Characteristic Figure | Symbol Min Typ Max Min Typ Max Unit
Line Regulation {Note 3) 1 Regline - 0.01 0.02 -— 0.01 0.04 %NV
TA = 25°C,30V<V|-Vg=40V
Load Regulation (Note 3), Tp = 26°C 2 Regjoad
5.0 mA < Ig = Imax — LM117L217L
10 mA < 19 < Imax — LM317L
Vo<b60V - 5.0 15 - 5.0 26 mV
Vo=60V — 0.1 0.3 — 0.1 06 | % Vo
Adjustment Pin Current 3 IAdj — 60 100 — 50 100 pA
Adjustment Pin Current Change 1.2 Aladj - 0.2 6.0 - 0.2 6.0 pA

26V < V|-Vo =40V, Pp < Pmax
5.0 mA < 10 = I;max — LM117L/217L
10 mA < Ig < Imax — LM317L

Reference Voltage {Note 4) 3 Vref 1.20 1.25 1.30 1.20 1.25 1.30 v
3.0V < V|-V <40V, Pp < Pmax
5.0 A < Ig < Imax — LM117L/217L
10 mA < I = lmax — LM317L

Line Regulation (Note 3) 1 Regline — 0.02 0.05 - 0.02 0.07 %N
30V=V|-Vos40V
Load Regulation (Note 3) 2 Regload
6.0 mA < Ig < Imgx — LM117L/217L
10 mA < [g = Imax — LM317L
Vo=<560V - 20 50 - 20 70 mv
Vo=50V — 0.3 1.0 — 0.3 1.6 % Vo
Temperature Stabllity (Tiow < Ty = Thigh) Ts - 0.7 — - 0.7 — % Vo
Minimum Load Current to Maintain 3 ILmin — 35 5.0 - 3.6 10 mA
Regulation (Vi-Vo = 40 V)
Maximum Output Current 3 Imax mA
Vi~VQ = 20 V, Pp = Ppyax, H Package 100 200 - 100 200 -
V|-V = 8.26 V, Pp = Pmgay, Z Package 100 200 - 100 200 -
Vi-Vpo = 40V, Pp s Prpay, TA = 25°C
H Package - 50 - — 50 -
Z Package -— 20 — — 20 -
RMS Noise, % of Vg — N — 0.003 - —_ 0.003 - % Vo
TA = 25°C, 10 Hz < f < 10 kHz
Ripple Rejection (Note 6) 4 RR dB
Vo =126V, f =120 Hz 66 80 - 60 80 -
CaApy = 10 uF Vo = 100V — 80 — — 80
Long Term Stability, Ty = Thigh (Note 6) 3 S — 0.3 1.0 - 0.3 1.0 |%1.0k
TA = 25°C for Endpoint Measurements Hrs,
Th I Resi Juniction to Case _ Rajc ‘W
H Package - 40 - - 40 -
Z Package — — — - 83 —
Thermal Resistance Junction to Air - RaJA cw
H Package - 185 — _ 185 —
Z Package —_ —_— — - 160 —_—
NOTES: {3) Load andline regulation are specified at constant junction temperature.
{1) Tigw = -55°C for LM117L Thigh =+150°C for LM117L Changes in Vg due to heating sffects must be taken into account
-25°C for LM217L =+150°C for LM217L separately. Pulse tasting with low duty cycle Is used.
0°C for LM317L =+125°C for LM317L {4) Selected devices with tightened tolerance raference voltage available.

{2) tmax = 100 mA
Pmax = 2 W for H Package
= 625 mW for Z Package

(5} Capy. when used, is db the pin and
ground.

{8) Since Long Term Stability cannot be measured on each device before
shipment, this specification is an i ing i of g

stapility from lot to lot.

274



T e e il

www.DataSheet.in

LM117L, LM217L, LM317L -
T-55-)) 23

SCHEMATIC DIAGRAM

VINO—

300 300 300 3k 300 70 68V

503
3 <

8.67
) L‘
6.1
k
>
2k $6k

VouT

Adjust

FIGURE 1 — LINE REGULATION AND Alagj/LINE TEST CIRCUIT

Vee

v -V
Line Regulation (%/V) = _o\l}__o_L X 100
L

ﬂ ViR ﬂ Vor
Vit Vin VoL
o
240
R
1% L

Cin 7"

C,,;T; 1 uFf

* Pulse Testing Requirad:
1% Duty Cycls
is suggested.
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FIGURE 2 — LOAD REGULATION AND Ala¢j/LOAD TEST CIRCUIT

Load Regulation (mV) = Vo (min. Load) ~ VO {max. Load)

) Load Regulatlon (%Vg) = Vo {min, Losd) —~ Vg {max, Luld)x 100 VO (min. Losd)
’ v
v* Vin Vout O (min. Load) VO (max. Losd)
*—@——O0— LM117L O Py . °
AL
{max. Load)
* HL
+ _ﬂ_ {min, Load)
Cin < 0.1 uF Co ﬁ: 14F
* Pulss Testing Requlred: J_

1% Duty Cycle Is suggested. —

FIGURE 3 - STANDARD TEST CIRCUIT

Vin Vout
O LM117L

0

Cin 7< 0.1 4F

AL

+
e 69

(D

A2
1%
_L Ta Calculate Ry:
Pulse Testing Required: = Vo =lseT Ra + 1.260 v
1% Duty Cycle Is suggested. Assuma lgeT = 6.26 mA

FIGURE 4 — RIPPLE REJECTION TEST CIRCUIT

14.30 v—%
430V Vin Vout Vo =1.26 V=

f=120Hz O—@——O0— LM117L l—o PY ° °
240 o1*
Adjust
Ay 1% 1N4002 R
+
Cin = 0.1 4F Co 1 uF Vo
T
1.66 K 0
R2 1% CaDJS ,T\ 10 uF -
I
¢ < -

'D1 Discharges Cxpy if Qutput is Shorted to Ground.
°"CapJ Provides an AC Ground to the Adjust Pin.

|||-—<
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FIGURE 6 — LOAD REGULATION FIGURE 6 — RIPPLE REJECTION
F4 04
w
g0 Vin=45V ER
3 Y Vour=5V 2
] A_IUSlMﬂmA_. =] —
w N I N~
ES 7 - o D
5-02 E 70
2 ™N Vi =10V W
£ e 4 E
£ 1L=51t0 100 mA & :
S s = 6o vp=10V
:é = Vip=Hto 24V
308
-10 50
50 -25 0 25 5 75 100 125 150 60 -25 0 25 50 715 100 125 150
Ty, JUNCTION TEMPERATURE (9C) Ty, JUNCTION TEMPERATURE (°C)
FIGURE 7 -~ CURRENT LIMIT FIGURE 8 — DROPOUT VOLTAGE
050 l 25
1
| Ty=259C ] h
: gm . 2 10 N
H - @ fPane
o T
> -
g N =2 T~ i =100ma
B e 030 25 T~
& NG Ea [~ \
8 < N g — T
w
EUN T \ ;5_5 I =5mA
H J N ZL T
s R AN 8% 10
0.10 ~J N |
N >
0 N 05 L J SN WS NS S—
10 0 a0 40 50 ’ 50 25 2 80 715 100 125 150
V| - Vg, INPUT - QUTPUT VOLTAGE DIFFERENTIAL (VOLTS) 73, JUNCTION TEMPERATURE (°C)
FIGURE 9 ~ MINIMUM OPERATING CURRENT FIGURE 10 ~ RIPPLE REJECTION versus FREQUENCY
50 100
45 I ‘ l 90 I l
. T ! 55°c| I | 1
40— H* —— - = 80 I 240 mA ——
E Ty=2500— g / N Vin =5V £1Vpp
£ asf 1)1 - = = z 10 \ Vp = 128V —
ud =
e 30 > 5 60
= d w \
; 225 e & 50 N\
: = /
: & 20 L )
t 8 Lo d & \
i 5 15 == / > : 30 \
3 10—t < 20
05 10
0 10 20 0 40 0 100 K 16K 100K Im
V{ ~ Vg, INPUT - OUTPUT VOLTAGE DIFFERENTIAL (VOLTS) 1, FREQUENCY (Hz)
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FIGURE 11 — TEMPERATURE STABILITY FIGURE 12 — ADJUSTMENT PIN CURRENT
1260 80 ™7
= Vip=6.25V
s in Vg = Vest
1 1.260 -] E o —--:.,= :gumAA
1 ] L=100m
E L~ ™~ 3w
=] / o
.8 2
Y1 N Z o5
& ~ 4 === 7T
& E w0 e
o vin.c.zv g - ’(
<1.230 Vo=Vni <
F IL=5mA <
1 Fa //
1220 35
-50 -25 0 25 50 75 100 125 150 -0 -2 0 25 &0 75 100 125 150
Ty, JUNCTION TEMPERATURE (7€) T, JUNCTION TEMPERATURE (°C)
FIGURE 13 - LINE REGULATION FIGURE 14 — QUTPUT NOISE
F Vip=4.251041.55V } ! !
W Vo= Vit Bandwidth 100 Hz to 10 kHz
2 02 IL=40mA 1 s
E3 >
=] 3
w 0 w
2 2
5 -02 5 a0 /,/
5 -4 7 a ]
E // 2 A /
o -06 6.0
S
3 -08
-10 40
-50 -25 0 25 50 75 100 125 150 50 -25 0 25 50 15 100 125 150
T, JUNCTION TEMPERATURE (9C) T,, JUNCTION TEMPERATURE (0C)
FIGURE 15 — LINE TRANSIENT RESPONSE FIGURE 16 — LOAD TRANSIENT RESPONSE
w15 w03 o
< 2o l‘\
5510 — 5502 / ﬂ
28 0s LI 28 g1|—Cum4FiCagy=104F \
D= \ = /
£ (1 £z,
55 0 1 = 7]
=] ] / CY '\,
JERRL Vg=125V / & i —s
- \} =
Y 'T'ifz‘;;'(‘f \\ T a2 \’l CL= 03 4F: Capy = 104F — ! gy
- tyy = 10mA
g 1oL °L=I° s ) ik 20 p
Es ld 2w "
Su -~ J =l j -
-8 o0s | - 50
52 | =g \ |
&= 0 < 9
25 0 10 P} 30 4 0 10 20 30 4
3 1+, TIME (us) t, TIME (9
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APPLICATIONS INFORMATION

BASIC CIRCUIT OPERATION

The LM117L is a 3-terminal floating regulator. In
operation, the LM117L develops and maintains a nominal
1.25 volt reference (Vyof) betwesn its output and adjust-
ment terminals. This reference voltage is converted to a
programming current {IpROG) by R1 {see Figure 13),
and this constant current flows through R2 to ground.
The regulated output voltage is given by:

R
Vgut = Vref 1+ ﬁ%) + lAdl R2

Since the current from the adjustment terminal {1 adj}
represents an error term in the equation, the LM117L was
designed to control Iadj to less than 100 uA and keep it
constant. To do this, all quiescent operating current is
raturned to the output terminal. This imposes the require-
ment for a minimum load current. I the load current is
less than this minimum, the output voltage will rise.

Since the LM117L is a floating regulator, it is only the
voltage differantial across the circuit which is impartant
to performance, and operation at high voltages with
respect to ground is possible.

FIGURE 17 — BASIC CIRCUIT CONFIGURATION

Vin Vout
o—— wM17L "
Vret
Adjust \ llmoa
Vout
Iadi

Vet = 1.26 V TYPICAL

LOAD REGULATION

The LM117L is capable of providing extremely good
load regulation, but a few precautions are needed to
obtain maximum performance. For best performance, the
programming resistor (R1) should be connected as close
to the regulator as possible to minimize tine drops which
effectively appear in series with the reference, thereby
degrading regulation. The ground end of R2 can be
returned near the load ground to provide remote ground
sensing and improve load regulation.

279

EXTERNAL CAPACITORS

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

The adjustment terminal may be bypassed to ground to
improve ripple rejection. This capacitor (CADJ) prevents
ripple from being amplified as the output voitage is
increased. A 10 uF capacitor should improve ripple
rejection about 15dB at 120 Hz ina 10 volt application.

Although the LM117L is stable with no output capaci-
tance, like any feedback circuit, ceartain values of external
capacitance can cause excessive ringing. An output capaci-
tance (Co) in the form of a 1 uF tantalum or 25 pF
aluminum electrolytic capacitor on the output swamps
this effect and insures stability.

PROTECTION DIODES

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

Figure 14 shows the LM117L with the recommended
protection diodes for output voltages in excess of 25V or
high capacitance values (Co > 10 uF, CADJ > 5 uF).
Diode D1 prevents Co from discharging thru the 1.C.
during an input short circuit. Diode D2 protects against
capacitor CADJ discharging through the 1.C. during an
output short circuit. The combination of diodes D1 and
D2 prevents CApJ from discharging through the LC.
during an input short circuit.

FIGURE 18 — VOLTAGE REGULATOR WITH
PROTECTION DIODES

D1

_____K__——

1N4002

Vin Vout
LM117L
+

Cin fr Ry

Adjust

Ra 7~ Cans

h3L?7253 DDBL?H?-L '
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FIGURE 19 — ADJUSTABLE CURRENT LIMITER FIGURE 20 — 5 V ELECTRONIC SHUTDOWN REGULATOR
Dq
+26V Vout Ry Vo —3 Io
O— LMi17L. ——O0—WA—¢——@ 1N4002
Vin 125k Vin Vout
LM117L -———~
L
R2 By
Adjust 500 1N914
*To provide currant limiting of 1o to [P} Adjust
the system ground, the source of the 1N914
current limiting diode must be tied TTL
to a negative voltage below -7.25 V. 720 Control
An > Veef
2 Ipss 1NB314
Aym—ret .
1 Tomax * Toss = Minimum Vg e = 126V
Vo <Poy + 1.26 V + Vgg
Iimin-1p<!o<100mA-1p Vgg* D4 protects the device during an input short circuit.
As shown O < Ig < 96 mA.
FIGURE 21 — SLOW TURN-ON REGULATOR FIGURE 22 — CURRENT REGULATOR
[}
Vin Vout Vin Ry Ra LI
Ol LM117L Q Oo— LM117L p———
Vout
1N4002
1 am:
Adjust O Adjust Adi
Vret
R2 & toutmax = ( ;:1 ) + lagj = 1‘:51\1
~ 10 uF v
ref 1.25Vv
loutmin = (m ) + lagj = Wi * Rz
- 8 mA < lgyy < 100 mA
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SECTION 19 T-QD-20
PACKAGE OUTLINE DIMENSIONS

K SUFFIX LP, P, Z SUFFIX
 ome | o | wax METAL PACKAGE % WOHES PLASTIC PACKAGE
_' =21 CASE 1-03 ows v | e |k Y CASE 29-04
TENTE RgJA = 45°CW (TYP) i Tsn fomfom)  Roya = 200°C/W (TYP)
(= - (TO-3) 21|05 | oots | oo (TO-226AA/TO-92)
] fl Y 41 | 043 | 9016 | 0019 |
! 5215 NOTES: 15 | 139 | 0.045 | 0055 | NOTES:
. 14.89 BSC 1, DAMETER V AND SURFACE W ARE DA - 254 — -} 0100 1. CONTOUR OF PACKAGE BEYOND ZONE “P" 18
i 782 - | 0312 | — 2. POSITIONAL TOLERANCE FOR HOLE @: 42 | 268 | 0005 | 0105 UNCONTROLLED.
| e IUC O Prent ea i
: = = 3. POSITIONAL TOLERANCE FOR LEADS: 5 L= = 0 hUs a1
| 2 | CELIOI IO O O O v 270m
n | s — o] = {0.5% FROM SEATING PLANE.
39 | 050 [ 0015 | 0070 1 3. CONTROLLING DiM: INCH.
~——— A ‘——‘ 8 A
L4 [] P T
i = e
= SEATHG 7 ¥
E /— o K - " bt
sownne’ | i 1o«

il
3
3

‘1'_

v
L
™
<
D
8
n;m

T
6
[ -3
[ ]
A
-
5
i ‘?1
z[-—égl

G, H SUFFIX TS F KC, T SUFFIX
MAX g
METAL PACKAGE wn 1;'?; ?“7:3 Eg ] PLASTIC PACKAGE
CASE 79-05 o o] CASE 221A-04
RgJa = 185°C/W (TYP) sl mlimlosl  Ryjp = 65°CW (TYP)
(TO-39) 42 | 268 | 0096 | 008 (TO-220AB)
80 | 393 0110 | 0.155
NOTES: 56 | oot | 00 |
|.mmmommmmm 1270 | 1427 | 0500 § 0562 NOTES:
2 CONTROLLING DIMENSION: BNCH. L BEIC] i ‘-WWTMWNMW
3 UmeMUREDmOMmMENS(ONA 254 _%_ g,g L:ig 2 CONTRblUNG DIMENSION: INCH.
m"n"ﬂs"m,- A 000 | 0110 | 3 pywZ DEFINES A ZONE WHERE ALL BODY AND
‘mmwzo?&ﬁuswzowmrgf 53 [0 1101 LeAD RREGULARTIES ARE ALLOKED.
AUTOMATIC HANDUNG. 47 | 0000 | 0050 |
Wlmmummhmugmuﬁwm =Tl - low Ea -y
UNCONTROLLED IN DIMEN: B e F € b
] BEYOND DIMENSION K MIMUM. jj /_ = 1_1 s
\,
R r
A 4
l i 12 ‘ lJJ
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INCHES
MIN | MAX
0572 | 0613

0390 | 0415
0.170 | 0180

0025 | 003

T SUFFIX
PLASTIC PACKAGE
CASE 314D-02

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS!
Y14.5M, 1952,
2 CONTROLLING DIMENSION: INCH.

SEATHG
@m
la—

!
-

g/

———

e~ g

DT-1 SUFFIX
PLASTIC PACKAGE
CASE 369-03

1. DIMENSIONING AND TOLERANCING
PER ANSE Y1454, 1982,
2. CONTROLLING DIMENSION: INCH,

J.L

4
1 re—G J 3 la— H
o m——l f— H—p| |j— J
NIETORES G b
WAUWETERS | WNCHES
DT SUFFIX DM [ MIN | MAX | WIN | HAX H, G SUFFIX
PLASTIC PACKAGE 51| 939 ] 033 [ 0310 METAL PACKAGE
NN R AR CASE 603-04
- CASE 369403 S CsEo
088 | 0 1 DPAK - T [ — | o 8JA = 160°C/W
0. ) Y 0406 | 0433 | 0018 | 0013 {TO-100)
114 | 000 [ 0 564 85C 0730 B5C
T e NOTES: ot o] ekos wmaNes 0007) RADIUS OF TRUE
057 | 106 042 ‘ 737 | 114 | 0029 | 0045 N 0.18 mom (0
ode T o5 oo T oo D A LERAKEING 1200 [ Tuso | — ] FOSTONATSEATHG LANE AT kUM
260 | 259 | 0102 § 0414 y . 5 {1270 | 0250 | 0500 TERIAL CONDITION.
0 12 ol 2 CONTROLLING DIMENSION: INCH. L n 2 1s
51 ] 56 | o5 [ 05 = T [~ T o
064 | 088 | 00%5 | o 9 | 355 | 406 | 0300 | 010 -
o5t | — (oo | — 0254 102 T goio | 000 ALl JEDEC Dimensians and Notes Apply.
089 | 177 | o0% | oo
42 - 0179 { ~ f— A —oy
r._ B — c
= {°
e
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PACKAGE OUTLINE DIMENSIONS (continued)

Nl =
[ BIYIE

e i o A A L g

G SUFFIX DP2, D, J, L, N SUFFIX
METAL PACKAGE CERAMIC PACKAGE
ETERS INCHES
CASE 603C-01 ow | e | | MR CASE 620-10
Rgja = 150°C/W (TYP} A ‘3‘?3 ‘;-9‘; g-m gg . Rgya = 100°CW {TYP)
(T0'1 00) - .08 - 0200 NOTES:
584 BSC 0200 BSC 03 | 053] 0015 [ 00 1. LEADS WITHIN 0.13 mm (0.005) RADRUS OF TRUE
712 ] 086A| 0028 | 0.034 140} 178 | 0055 ) 04070 POSITION AT SEATING PLANE AT MAXIMUM
T3 | 14| 0029 [ 0.045 254 BSC 0.100 B5C MATERIAL CONDITION.
0 | — |00 | — 051 [ 114 | 000 1 0048 2. PACKAGE INDEX: NOTCH N LEAD NOTCH IN
6% |20 | 0250 | 0500 | NOTES: 020 | 030 | 0008 } 0012 CERAMIC OR INK DOT.
W] %° B5C 1, LEADS WITHIN 0.18 mm (0.007) RADIUS OF TRUE 316 | 432 ] 025 1 0.170 3. DM "L" TO CENTER OF LEADS WHEN FORMED
9 | = ] 1277 | — ] 0o POSITION TO DIM, “A” & “H" AT SEATING PLANE PARALLEL.
@ | 356 | 408 [ 0140 | 0160 AT MAXIMUM MATERIAL CONDITION. 4 DIM “A” AND "B" DO NOT INCLUDE
R_] 0254 102 | 0010 | 0.040 2. LEAD DIA UNCONTROLLED BEYOND DIM K™ MIN. GLASS RUN-OUT.
- 5. DIM “F* MAY NARROW TO 0.7 mm (0.030)
A — WHERE THE LEAD ENTERS THE CERAMIC BODY.
[ rC
E} P B /
{ H
. 1 ¥
£l K
weat |FF-HFE—
RNE
lte———— A ———— ¢ I+ L—>
1

N, P1 SUFFIX L SUFFIX
PLASTIC PACKAGE . CERAMIC PACKAGE
CASE 626-05 - m.mm muasx IRCHES CASE 632-08
N | MAX
RgJa = 100°C/W (TYP) 1905 | 1994 1 0750 | 0385 RgJA = 100°C/W (TYP)
X 2| 2] 0245 0280 (TO-1186)
NOTES:
' 394 | 608 | 0155 | 0200
1. LEAD POSITIONAL TOLERANCE: ____ 39 | 050 | 0015 | 0020 | NOTES:
[$]connw ®[1{A @@ 140 | 165 | 0055 | 0.065 1. DIMENSIONING AND TOLERANCING PER ANSL
2 DIMENSION L TO CENTER OF LEADS WHEN FORMED 254 8SC 0,100 BSC Yi45M, 1962,
PARALLEL 1] 038 | 0008 | 0015 2. CONTROLLING DIMENSION: INCH.
3 PACKAGE CONTOUR OPTIONAL {ROUND OR SQUARE 318 | a3 | 0426 | 0070 3. DIMENSION € TO CENTER OF LEAD WHEN
CORNERS). .62 BSC 0300 8SC FORMED PARALLEL.
4 DIMENSIONS A AND B ARE DATUMS. T I I I 4. DIM F MAY NARROW TO 0.7 {0.030) WHERE THE
5. [SMENSIONING AND TOLERANCING PER ANS! N | o5t} tot [ 0020 [ 0040 LEAD ENTERS THE CERAMIC BODY.
YI4SM, 1982.
ot T e S e T el B e U e W e ¥
14 s {
}
1
a T T o7 o7 o7 o '\1:-' '_l
€
noTE4 —»{ Fje— f———L———n4 [ ]
T T | i R
7y ¢ L i
._‘. SEATHG L
()T J o R ¥
NAEE N P e R
D’”"\\—-smm L« Mo e’ Dun Jun
—iH a e
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PACKAGE OUTLINE DIMENSIONS (continued)

N, P, N-14, P2 SUFFIX N, P SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
MILLBIETERS | WNCHES CASE 646-06 MILUMETERS | _iNCHES CASE 648-08
| DM | MN | MAX | MIN | MAX o | oM | MiN | MAX | MIN | MAX ] o
1a16_| 1958 | 0715 | 070 Rgsa = 100°C/W (TYP) g0 | vass Tow o]  Rgya = 100°C/W (TYP)
10 | 660 | 0240 | 0260 35 | 686 | 0250 | 0270 |
369 | 463 | 0.145 | 0185 .69 444 ) 0145 | 0.475
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PACKAGE OUTLINE DIMENSIONS (continued)
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