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Specifications and Applications
Information

THREE-TERMINAL ADJUSTABLE
OUTPUT POSITIVE VOLTAGE REGULATORS

The LM117L/217L/317L are adjustable 3-terminal positive voit-
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-
sistors to set the output voitage. Further, they employ internal
current limiting, thermal shutdown and safe area compensation,
making them essentially blow-out proof.

The LM117L series serves a wide variety of applications in-
cluding local, on card regulation. This device can also be used to
make a programmable output regulator, or by connecting a fixed
resistor between the adjustment and output, the LM117L series
can be used as a precision current regulator.

e Output Current in Excess of 100 mA

e Output Adjustable Between 1.2 Vand 37V

@ Internal Thermat! Overload Protection

® Internal Short-Circuit Current Limiting

@ Output Transistor Safe-Area Compensation

® Floating Operation for High Voltage Applications
® Standard 3-Lead Transistor Packages

@ Eliminates Stocking Many Fixed Voitages

LOW-CURRENT
THREE-TERMINAL
ADJUSTABLE POSITIVE
VOLTAGE REGULATORS

SILICON MONOLITHIC
INTEGRATED CIRCUIT

Z SUFFIX
PLASTIC PACKAGE
CASE 29-04
{LM317 only)

STANDARD APPLICATION

vln Vout
.——?—-——— LMTT7L p——@
1adj
L . P
+
- cIn L~ Co
T 0.1 uF 1 uF

* = Cjp s required it regulator is located an appracisbla distance from power
supply filter.
*2 = C, Is not needed for stability, however it does improve transient
responte.

R
Vour=1.28V (1+ 'rf) +1aq) P2

Since 1agj is controlled to Jess than 100 HA, the error associated with this
term [s nagiigible In most applications

PIN 1. ADJUST ,
2. Vout 2
3. Vin 3
D SUFFIX
PLASTIC PACKAGE
CASE 751-03
(SOP-8)
&%
H SUFFIX
METAL PACKAGE 2
CASE 78-05
1 3
{Bottom View)
! PIN 1. Vj
2 3 2 CIBJUST
3.
CASE out
IS QUTPUT

ORDERING INFORMATION

Tested Operating
Device Temperature Range Package
LM117LH T) = —55°Cto +160°C Metal Can
LM217LH T4 = —25°Cto +150°C Metal Can
LM317LH Moetat Can
Tj = 0°Cto +126°C
M3 7LZ Plastic

273

lowered by ICminer.com Electronic-Library Service CopyRight 2003




E ’ " i‘- .

MOTOROLA SC LTELECON}

L4E D

LM117L, LM217L, LM317L

MAXIMUM RATINGS
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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 =560V;Ip =40mA; Tj = Tigw to Thigh [see Note 1]; Imax and Pmax per Note 2; unless otherwise spacified.)
LM117L297L 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 %V
TA = 25°C,30V<V|-Vg=40V
Load Regulation (Note 3), Tp = 26°C 2 Regicad
6.0 mA < Ig = g — LM117/217L
10 mA < 19 € Imax — LM317L
Vo=60V - 6.0 15 - 6.0 26 mV
Vo=6.0V — 0.1 0.3 - 0.1 06 | %Vo
Adjustmant 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
6.0 mA < 10 < Imax — LM117L/217L
10 mA < 10 < Imax — LM317L
Reference Voltage {Note 4) 3 Vref 1.20 1.25 1.30 1.20 1.25 1.30 v
30V=V|—-Vg =40V, Pp < Ppax
5.0 MA < IQ < gy — LM117L217L
10 mA % [0 = Imax — LM317L
Line Regulation (Note 3) 1 Regline — 0.02 0.05 - 0.02 0.07 %N
30V=V|-Vo=s40V
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 1.5 % Vo
Temperature Stabllity (Tiow < Ty = Thigh) Ts - 0.7 — - 0.7 — % Vo
Minimum Load Current to Maintain 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 Junction to Case - Raic °cW
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
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(5} Capy. when used, is
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ground.
{8) Since Long Term Stability cannot be measured on each device before

shipment, this specification is an

stapility from lot to lot.
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SCHEMATIC DIAGRAM
VINO—
300 300 300 ak 300 70 6.8V
J___— 6.8V
S
35035 S18k
—
+

5 H
>500
>

2k $6k

VouT

Adjust

FIGURE 1 — LINE REGULATION AND Alagj/LINE TEST CIRCUIT

Vee

v -V
Line Regulation (%/V) = YoH" oL X 100
VoL

r‘VIH Vo
Vit Vin -J L-VOL

—

Cin 7"

240
R
1% % L
+
Co ;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 Regulstlon (% g) =~ tmin, L°'3’ ~ Vg lmax. Losa) VO (min. Losd)
v* Vin Vout O (min. Load) VO {(max. Load)
*—@——O0— LM117L O Py . °
AL
{mex. Load)
* Ry
+ _] ]_ {min. Load)
Cin < 0.1 uF Co i 1 4F
* Pulss Testing Requlred: J_
1% Duty Cycle Is suggested. —
FIGURE 3 -- STANDARD TEST CIRCUIT
Vin Vout
o— LM117L 4 *
Q Adjust
vy AL
+
Cin 7= 0.1pF 1 uF GD
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= 120 Hz *—=@—0—| LM117L — $ & & &
D4*
Adjust 240
Ay 1% 1N4002 R
+
Cin = 0.1 4F Co 1 uF Vo
T+
168 K s
Rz 1% Cany s 10 uF
1
_T_ - + + -
—_ 'D1 Discharges Cxpy if Qutput is Shorted to Ground.
°"CapJ Provides an AC Ground to the Adjust Pin.
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FIGURE 5 ~ LOAD REGULATION

F4 04
w
& 92 Vig=45V |
- ¢ Vou=5V
: 0 A_IL-.SlMﬂmA_.
a -
502 AN
2 ™N Vi =10V
E -04 Vou=5V
E I =S5 t0 100 mA
3 -08
a
308
-10
60 -2 0 25 50 75 100 125 150
Ty, JUNCTION TEMPERATURE (0C)
FIGURE 7 —~ CURRENT LIMIT
050
T !1500
-
gm
&
goxn N\
= i
g ~N N
E‘m 0 N | N
3 ~N
s AN
0.10 <N
N
0 N
10 20 0 0 ]
V| - Vg, INPUT - GUTPUT VOLTAGE DIFFERENTIAL (VOLTS}
FIGURE © ~ MINIMUM OPERATING CURRENT
50
po{ IO I
. T‘ 55°c| I
| — W= — -
E 48 Ty» 2500
£ 35— Ty=15000 - ==
g
s 30 7L ="
e 25 ] =
E 20 1
5 S—do=r=F Ca
3 1t
? =
05
] 10 20 0 10
V1 - Vg, INPUT — QUTPUT VOLTAGE DIFFERENTIAL (VOLTS)
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V| - Vg, INPUT — DUTPUT VOLTAGE

T-55-)-93

FIGURE 6 — RIPPLE REJECTION

Z 80
=
2 P
g \\
< 10
d =40mA
g :I;lZOEz
- vg= 10V
o [
= 80 Vin= W10 2HY

50

T80 -25 0 25 50 75 100 125 150
Ty, JUNCTION TEMPERATURE (°C)
FIGURE 8 — DROPOUT VOLTAGE

25
@20 \~
2 <
g P ] I = 100 mA
2 I~ \*\
E15 L
g ’\ T
&5 I =5mA
£ ~
© 10

05 _ L

50 25 25 50 715 100 125 150

R.R. RIPPLE REJECTION (dB)

100

. ! L) A !
ag/ N v‘},.=5\7‘:|vw—
10/ \ Vg = 1.28V —
60

50 \

a0 N

" A\

0

0

T, JUNCTION TEMPERATURE (°C)

EIGURE 10 — RIPPLE REJECTION versus FREQUENCY

10 100 1K 19K 100K m

{, FAEQUENCY {H2)

L3L7253 0081745 B l
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FIGURE 11 — TEMPERATURE STABILITY FIGURE 12 — ADJUSTMENT PIN CURRENT
1260 8 ™7
- Vin=6.25V
s in Vg = Vest
1 1.260 -] E o —--:.,= :gumAA
[Z] o L= m
E L~ ™~ 3w
=] / o
- 2
10 \\ = 55
& ~ 4 === T
& E w0 e
& Vig=42V 3 /(
=1,230 Vo= Vi a 45
F IL=5mA <
y b //
120 35
80 -25 0 25 50 75 100 125 150 -0 -2 0 25 &0 75 100 125 150
T, JUNCTION TEMPERATURE {9C) T, JUNCTION TEMPERATURE (°C)
FIGURE 13 —~ LINE REGULATION FIGURE 14 — QUTPUT NOISE
F Vip=4.251041.25V } ! !
W Vo= Vit Bandwidth 100 Hz to 10 kHz
2 02 IL=40mA 10 S
E3 >
=] 3
w 0 w
2 2
5 -02 5 a0 /,/
E -04 —— / ; ]
E // S ] L1
o -06 6.0
)
3 -08
-10 40
-50 -25 0 25 50 75 100 125 150 50 -25 0 25 50 15 100 125 150
3, JUNCTION TEMPERATURE {0C) T), JUNCTION TEMPERATURE (9C)
FIGURE 15 — LINE TRANSIENT RESPONSE FIGURE 16 — LOAD TRANSIENT RESPONSE
w15 w03 o
< S l‘\
5510 — 5502 / j
o3 05 L SZ gyl L= 1uFitag = 104F \
D \ 2% /
EZ o \ =] y
2 H /] 22 i
>6a 08 Vg =125V / >e’:._u'I \ l' . V=15V
- \} =
9 a0 'II'IJ=2220":2A LY < -0.2 \"l CL’“I‘FicADJ‘WﬂF—vB.mv
- tyy = 10mA
Ss 9] 2w "t
Su it J B E j ~
-8 o0s | SZ 50
52 | =g \ |
= 0 - <9
=6 0 10 20 30 ) 0 10 2 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:

R2
Vout = Vref 1+ R.I) + 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
LMI17L

Adlust \

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.

Vowered by ICminer.com Electronic-Library Service CopyRight 2003
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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
D4
1N4002
Vin Vout

LM11T7L

+
Cin 1~ Ry Co
7 b2 T
Adjust 1N4002
Ry 7~ CanJ

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
PACKAGE OUTLINE DIMENSIONS

T-4D0-20

K SUFFIX LP, P, Z SUFFIX
| o | | wax | METAL PACKAGE % WCHES PLASTIC PACKAGE
S CASE 1-03 BT MEIRETD CASE 29-04
1] RgJA = 45°C/W (TYP) i Tsn fomfom)  Roya = 200°C/W (TYP)
HHEC |1 (TO-3) T oss | oote | 002 (TO-226AA/TO-92)
1 1430 41 | 048 | 0016 | 0019 |
0215 NOTES: 15 | 139 ] 0048 | 0055 | NOTES:
189 BSC 1, DAMETER V AND SURFACE W ARE DAI - 254 | — 10100 1. CONTOUR OF PACKAGE BEYOND ZONE “P" 18
73 ] = loan] — 2. POSITIONAL TOLERANCE FOR HOLE 0: 42 | 266 | 0005 | 0105 | UNCONTROLLED.
ottt | Hemmn el piest el
= = 3, POSITIONAL TOLERANCE FOR LEADS: = o 0 hrs 812
=Tl - RLsenEm o W]V ©l0 @] a2 OB | O N 2 70mm
A | 2] — 018 {057} FROM SEATING PLANE.
9 1050 [ 00151 06201 3. CONTROLLING DM: INCH.
—— A ———‘ 8 A
L4 c P T
o) i
X IM'NINI/ '
E /— o X - f bt
sownne’ | i 1o«
-~ F
- |
o 7
QN yal —é J l“-‘ s
a SECT.AA
H P ] — Ty R A c
v s In
G, H SUFFIX o %—FW”% KC, T SUFFIX
METAL PACKAGE 1;.: : 72: .gg g:g PLASTIC PACKAGE
CASE 79-05 a0r | 4e2 | 0150 | 0.190 | CASE 221A-04
RgJa = 185°C/W (TYP) o | oslom LU Roya = 65°CW (TYP)
(TO-39) 42 | 268 | 0096 | 008 (TO-220AB)
80 | 393 0110 | 0.155 |
NOTES: 55 | oon | o2
1. mmMMDmNEHM 1270 | 1427 | 0500 § 0562 NOTES:
2 CONTROLLING DIMENSION: BNCH. L BEIC] = W‘“" TOLERANCING PER ANSI
3 UmeMUREDmOMmMENS(ONA 2 54 _%_ g,g Lag 2 CONTRblUNG DIMENSION: INCH.
MAXIMUM. . 04 .080_| 0.110 | :
¥ Wm&%fﬁfmﬁ 51 Coos Tos | s N ALOHED.
swsmwwr m _I ojm _o?'
Wlmiummmugmu?nkwm =Tl - low (7] o
UNCONTROLLED N B Lo F C e
BEYOND DIMENSION K MINMUM.
=2 ' ] V/_ s
o \Ys * r
A d
12 lJJ
_E _ j___._ a
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PACKAGE OUTLINE DIMENSIONS (continued)

MOTOROLA SC {TELECOM} -F'QOEZO LY4E D ' E3L7253 0082090 ].l

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

i e—G J ] l—H
] m——l rg— H—| la— J
036 (001) @] 7] 0 @) G b
WRLWETERS WCHES
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 369A-03 ~107 ;57"33 u-;fz g-;: R -°C/W
088 | 0 1 DPAK - T [ — | o 8JA = 160
0. ) Y 0.406 | 0433 | 0018 | 0019 {TO-100)
1. 1 ? 584 BSC 020 B3C
453 65C 0.180 BSC NOTES: 712 ] 0864 | 0078 | 0038 NOTE: VT 018 0.0 AL OF THLE
087 ] 106 | ows | o047 ‘ RANCING 737 | 114 ] 0079 | 0045  LEADS WATHIN 0.18 mm (0
048 | 058 ] 0018 | 0023 b &ﬁi’}fs'?ﬂ?ﬁ,ﬂ‘;&” 12 = losw0] — POSITION AT SEATING PLANE AT MAXIMUM
260 | 289 | 0402 | 014 2 CONTROLLING DXMENSION: INCH. 35 11270 [ 0250 | 0600 ]  MATERIAL CONDITION.
27985C 0090 BSE A % 37 85C
521 | 548 | 05 | 0215 = 17 [ = T om0
064 | 083 | 0.025 | 0035 Y | 356 | 406 | 00 | 0180 -
o5t | — (oo | — 0254 102 T goio | 000 ALl JEDEC Dimensians and Notes Apply.
089 | 127 | 00% [ 00
42 - 0179 { ~ f— A —oy
r._ B — c
~ {°
e
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PACKAGE OUTLINE DIMENSIONS (continued)

DP2, D, J, L, N SUFFIX

el

G SUFFIX
METAL PACKAGE CERAMIC PACKAGE
CASE 603C-01 CASE 620-10
RgJA = 150°C/W (TYP) RgJA = 100°C/W (TYP)
y (TO-100} — |ox0 | yores:
o8 _O_OL% 1. LEADS WITHIN 0.13 mm (0.005) RADRUS OF TRUE
Mz £ 78 | 0055 } 0.070 POSITION AT SEATING PLANE AT MAXIMUM
1 254 BSC 0.100 BSC MATERIAL CONDITION.
) Y 051 | 114 | 0020 | 0045 2. PACKAGE INDEX: NOTCH IN LEAD NOTCH IN
[ 6% | 1270 [ ozs0 | 0500 | NOTES: 020 030 | 0008 1 0012 CERAMIC OR INK DOT.
W % BSC 1. LEADS WITHIN 0.18 mm [0.007) RADIUS OF TRUE 3. DIM “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 DI “A” AND "8" DO ROT INCLUDE
R 02541 107 | 0010 | 0040 2. LEAD DIA UNCONTROLLED BEYOND OiM "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
£ i 1 i“r
= ‘ li
R B
Fl K
weat |FF-HFE—
RNE
le———————— A ————— -G lt— L —2
1

t

piniE NP A

N, P1 SUFFIX L SUFFIX
PLASTIC PACKAGE . CERAMIC PACKAGE
CASE 626-05 " mmmun:sx mm:;“ CASE 632-08
RgJa = 100°C/W (TYP) A 1908 T1ese T 0750 [ 0.8 RgJA = 100°C/W (TYP)
X 2| 2] 0245 0280 (TO-1186)
NOTES:
1 LEADPOSTONALTOLRAKCE: T o6 oo o | nores:
[$]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 | ad | 0a% | 0110 3. DIMENSION € TO CENTER OF LEAD WHEN
CORNERSL 62 6SC 0300 8SC FORMED PARALLEL.
4. DIMENSIONS A AND B ARE DATUMS. A1 & [ 157 1 ¢ [ 15 | 4 DIMFMAY NARROW T00.76 {0.030) WHERE THE
5. [SMENSIONING AND TOLERANCING PER ANS! N | o5t} tot [ 0020 [ 0040 LEAD ENTERS THE CERAMIC BODY.
YI4SM, 1982.
m » !
ot T e S e T el B e U e W e ¥
14 s {
}
‘-\ir' A w7 QA T WA ‘\14-'
A o
noTE4 —»{ Fje— f———L———n4 [ ]
T T | i R
7y ¢ L
SEATHG K
Y J .75 3 JES— 4
U H Nj I F:I G N'—-—f ‘IL
D’”“\\—-smm L Mo ,./ D wn Jun
—iu—-d 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
oM | M T wax | M | max o | oM | MiN | MAX | MIN | MAX ] o
1816 | 1958 | 0215 | 0770 RgJa = 100°C/W (TYP} 1880 | 1955 | 0740 | 0770 Roga = 100°C/W (TYP)
10| 660 | 0240 | 0260 35 | 685 | 0250 | 0.270
369 | 463 | 0.145 | 0185 .69 444 | 0145 | 0.475
.38 | 053 [ 0018 | 0021 | nomes: 39 | 083 1 0015 [ 0021 | wores:
02 178 | 0040 | 0070 1. LEADS WITHIN 0.13 mm (0,005} RADIUS OF TRUE 102 1 177 | 0040 | 0070 1. DIMENSIONING AND TOLERANCING PER
54 BSC 0.100 BSC POSITION AT SEATING PLANE AT MAXIMUM .54 BSC 0.100 B5C ANS! Y145M, 1962,
2 | 241 | 0052 | 0095 MATERIAL CONDITION, .27 BSC 0050 BSC 2. CONTROLLING DIMENSION: INCH.
20 [ 03 | o008 | 0015 2. DIMENSION “L" TO CENTER OF LEADS WHEN 021 1 038 | 0008 | 0015 | 3 DIMENSION "L TO CENTER OF LEADS WHEN
52 | 343 | 0415 | 0435 FORMED PARALLEL. X g-g 32 ;;g gg: FORMED PARALLEL.
762 BSC 0.500 BSC 3. DIMENSION “B" DOES NOT INCLUDE MOLD ] . ; 4. DIMENSION “B" DOES NOT INCLUDE MOLD
At o T [ oo [ i FLASH, M1 ¢ T 1 | e | i FLASH,
039 ] 1011001570038 | 4 ROUNDED CORNERS OFTIONAL. s ' ost] 10t [ 002 | 008 ] 5 ROUNDED CORNERS OPTIONAL

ALV
14 8

, NN,
18 9
8 \I\ I \
O \ b B \
' : o J 4
: SIS L e
—=F L L \ s
r Ja| _{ [T7] seama
it
H r— -K J—onllee— M
] G |
—{bu-D 165t
~ul——e = (o650 8 [1119)
P SUFFIX J-8, J, JG, U, Z SUFFIX
AT | ] PLASTIC PACKAGE CERAMIC PACKAGE
om | [ | CASE 648C-02 CASE 693-02
.. X —_— 0,
510 | 660 | 0240 NOTES: RoJA = 100°C/W (TYP)
89 | 469 1 045 ] 0185 | " [eans wimkin 0.13 mm (0.005) RADIUS OF
138 { 053 § 0035 | oon TRUE POSITON AT SEATING PLANE AT
12 ) 178 | 0040 | oo7e 4 MATERIAL CONDITION, .
254 B5C 0.10 8SC 2. DIMEKSION “L” TO CENTER OF LEADS WHEN KOTES:
38 | 241 | 0015 [ 006 FORMED PARALLEL 1.LEADS WITHIN 0.13 mm (0.005) RAD OF TRUE
2o LA | 3 ;ivNsION “B" DOES NOTINCLUDE MOLD POSITION AT EATIG PLARE AT HAXIUM
48 L0 : FLASH. ERLAL L
16285C 0300 BSC 4, ROUNDED CORNERS OPTIONAL 2.DIMENSION "L" TO CENTER OF LEADS WHEN
e Jwlelw 5. EXTERNAL LEAD CONNECTION, BETWEEN 4 FORMED PARALLEL.
il o] worfoosTosd] ™ ppy aano 3 as svow,

“ﬁﬁf‘lﬁﬁﬁlj

o 1
PAYEVAY) (YR
AR

/—WTN

Ve R =
_} /%J\ [ =t " ~iae \J )
HL—“"“"‘—-ILDX o D STV ™ ’ ’ we

o SEATIMG MANE
™
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PACKAGE OUTLINE DIMENSIONS (continued)

A, B, N, P SUFFIX J, L SUFFIX
R | PLASTIC PACKAGE | G CERAMIC PACKAGE
oM | T’M_;x"’ 1 W CASE 707-02 CASE 726-04
o ore [om| RoJA = 100°C/W (TYP) RgJA = 100°C/W (TYP)
e PR
i L%tﬁcﬁ e Toms T om NOTES:
@] 152 | 0.060 l‘fsz ssé °-1°7g°° s&‘:n 1, LEADS, TRUE POSITIONED WITHIN 0.25 mm
T Sh o Lo 7 RV
L 182 asts‘ oezoo ascs' N [os1 | iplom ol 2 % TO CENTER OF LEADS WHEN FORMED
1 I
| 3'51 15 | oo | Olw 1FDlM"A":"B"INCLUDEShENISCUS.
- 4 "F" DIMENSION IS FOR FULL LEADS. “HALF*
HOTES: i N LEADS ARE OPTIONAL AT LEAD POSITIONS 1.9,
1 TOLERANCE OF LEADS (D}, SHALL BE iy ””? ' 10, ARD 18,
WITHIN 0.25mm{0.010) AT MAXIMUM MATERIAL
CONDITOH, WRELATON 10 SEATING PLANE
AND EACH OTHE
2 AWRENSION L 10 CENTER OF LEADS WHEN
FORMED PARALLEL. " DN
2 DIMENSION B DOES NOT INCLUDE MOLD FLASH. T
ANOOAOOANA
[ ® _L' VQVEVUQQV
UUUUUUU:} ‘ GL— m"f'-‘“'
T 7
' L é
R —
¢ 1
Ny K —-/ \—m
~ Fu F—-Ial-—"""'\ﬂ;n Vil 9+
D SUFFIX D SUFFIX
on ::.'m CASE 751-03 PLASTIC PACKAGE
A [aw PLASTIC PACKAGE CASE 751A-02
3 S0-8, SOP-8 $0-14
s RgJA = 190°C/W (SO-8) RgJA = 145°C/W (TYP)
g ;11 RgJA = 160°C/W {SOP-8) Y
: °'°1° s | 50 | 078 | 0oa 1#31&;@5&3 RCAEND § ARE DATUMS ANDTIS A
p i en Lo o] A Lox 1 oo Lo Lo d ﬁm&;‘;mum FOR D DIMENSION
s [+lozs 0o @118 Gla 0l
1. oéaer:'s?usF ARNDB AREONTUS ANDTISA ey TOLERANCE FOR P BMENSION
DATUM SUR d
[onnn®le @l
% : s’mﬂsﬂ' TOLERANCE FOR D DENSIOK IS n mmer:"snomm AND TOLERANCING PER ANS!
[+ oseno @1l Gfa O Y145M, 1982.
5 FOSTONAL TOLRANCE R ONENSON B SRS AN 300 ot NGLUDE oD
e o @) PROTRUSION.
e—{A]— 4. DIMENSIONING AND TOLERANCING PER ANSI —{A}- " ﬁ’}"é?‘.,‘é” HOLD PROTRUSION 0.15 (000
Yi45M, 1982, AR R
RHE 5. CONTROLLING DIMENSION: MILUMETER.
0 0 6. DIMENSION A AKD B DO KOT INCLUDE MOLD " '
PROTRUSION, =
B Lo 7. MAXIMUM MOLD PROTRUSION 0.15 (0.006) P 1M
® . PER SIDE. ® ?
) L U I
__IGH R —-l RX45° gl c "l[““x“'
s {j%l L | Lt lem A=
B —n—_;l o Ik ma M F Lk D->”4—“H- K S ] F—sl L—EJ
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MOTOROLA SC {TELECOM}=r~gpn-9p L4E D l L3L7253 008209y =1|

DW SUFFIX CASE 762-01
PLASTIC PACKAGE PLASTIC MEDIUM
CASE 751G-01 POWER PACKAGE
SO-16L SiP-9
P o] ngu
X .10 025 | 0004 | 0009 "?T%sn;m AND C ARE DATUMS.
ToE ow e o NOTES: L OSIIOWR TSNS 16
075 ] 035 | oot0 1. DIMENSIONS A AND B ARE DATUMS AND T 15 A

LEAD :
[#] ¢05 00 @] 7A@
FOSITIONAL [

DATUM SURFACE.

2. DiMENSIONING AND TOLERANCING PER ANSI
Y145M, 1982,
3. CONTROLLING DIMENSION: MILLIMETER.
\ 4. DIMENSION A AND 8 DO NOT INCLUDE MOLD

PROTRUSION.
5. MAXIMUM MOLD PROTRUSION 0.15 {0.006)
PER SIDE.

nmammm s —c
@ s 113 X~
g4 8 g H 88 H__ _ﬂ
7 — o
T b i 3
b N |
025 {0.010 Ti8 A F_-JLIJ ml: Fi vvyﬂ '-vao —-D! : - .J.—:—_H
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