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4 Pin Configuration and Functions

1A [] 1 U16]VCC
1Y [] 2 15[] 4A
12 ] 3 14]] 4Y
1,2ENT] 4 13]] 42
2Z (] 5 12[] 3,4EN
2Y[] 6 1[] 3z
2A[] 7 10]] 3Y
GND [] 8 9[] 3A

& 4-1. D, N, or NS Package (Top View)

Z 4-1. Pin Functions

PIN

NEWE NG TYPE(") |DESCRIPTION
1A 1 | Single Ended Data Input for Channel 1
1Y 2 O Non-Inverting Output for Differential Driver on Channel 1
1Z 3 (6] Inverting Output of Differnetial Driver on Channel 1
1,2EN 4 | Enable Input for Channels 1 and 2
2Z 5 (6] Inverting Output of Differnetial Driver on Channel 2
2Y 6 (0] Non-Inverting Output for Differential Driver on Channel 2
2A 7 | Single Ended Data Input for Channel 2
GND 8 GND | Device Ground
3A 9 | Single Ended Data Input for Channel 3
3Y 10 O Non-Inverting Output for Differential Driver on Channel 3
3z 11 (6] Inverting Output of Differential Driver on Channel 3
3,4EN 12 | Enable Input for Channels 3 and 4
4z 13 (6] Inverting Output of Differential Driver on Channel 4
4Y 14 (0] Non-Inverting Output for Differential Driver on Channel 4
4A 15 | Single Ended Data Input for Channel 4
Vee 16 P 5V Power Supply Positive Terminal Connection

(1)  Signal Types: | = Input, O = Output, I/O = Input or Output, P = Power, GND = Ground.
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5 Specifications

5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Ve (see @) Supply voltage 7 \Y
V, Input voltage 5.5 \%
Vo Output voltage 7 \%
Ty Operating virtual junction temperature 150 °C
Tstg Storage temperature range - 65 150 °C

M

Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress

ratings only, and functional operation of the device at these or any other conditions beyond those indicated under “recommended
operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

@

5.2 Recommended Operating Conditions

All voltage values, except differential output voltage, Vop, are with respect to the network ground terminal.

MIN NOM MAX UNIT

Vee Supply voltage 4.75 5 5.25 \Y

Viy High-level input voltage 2 \Y

ViL Low-level input voltage 0.8 \Y

Ta Operating free-air temperature 0 70 °C
5.3 Thermal Information

D (SOIC) N (PDIP) NS (SOP)
THERMAL METRIC(") UNIT
16-PINS

R 6ua Junction-to-ambient thermal resistance 84.6 60.6 88.5 °C/W

R 0 Jc(top) Junction-to-case (top) thermal resistance 43.5 48.1 46.2 °C/W

R o8 Junction-to-board thermal resistance 43.2 40.6 50.7 °C/W

b ogT Junction-to-top characterization parameter 10.4 27.5 13.5 °C/W

V4 Junction-to-board characterization parameter 42.8 40.3 50.3 °C/wW

R 0 Jcot) Junction-to-case (bottom) thermal resistance N/A N/A N/A °C/W

M

report.

For more information about traditional and new thermal metrics, see the Semiconductor and IC package thermal metrics application
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5.4 Electrical Characteristics

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX| UNIT
Vik Input clamp voltage lj=-18 mA -1.5 \%
Vou High-level output voltage ViL=038YV, Vig=2V, lon =-20 mA 25 \%
VoL Low-level output voltage ViL=038YV, V=2V, loL =48 mA 0.5 \%
Vool Differential output voltage R =100 @ See K| 6-1 2
Change in magnitude of differential _ -
AVop| output voltage(!) R =100 Q See & 6-1 +0.4 v
Voe Common-mode output voltage(? R. =100 Q See |4 6-1 3 \Y
Change in magnitude of common- _
AlVocl | mode output voltage(" Ru=100 @ See K 6-1 0.4 v
) Vo=6V 100
lo Output current with power off Vec=0 LA
Vo=-0.25V -100
igh-i - Vo=27V 100
loz High |rtnpedance state output Output enables at 0.8 V o LA
curren Vo=05V -100
I Input current at maximum input V=55V 100 LA
voltage
Ix High-level input current V=27V 50 LA
I Low-level input current V=05V -400 LA
los Short-circuit output current(®) Vi=2V -40 -140| mA
Outputs disabled 105
lec Supply current (all drivers) mA
Outputs enabled, No load 85
(1) Awopl and A[Voc| are the changes in magnitude of Vop and Voc, respectively, that occur when the input is changed from a high level
to a low level.
(2) In ANSI Standard TIA/EIA-422-B, V¢, which is the average of the two output voltages with respect to ground, is called output offset
voltage, Vos.

(3) Only one output at a time should be shorted, and duration of the short circuit should not exceed one second.

5.5 Switching Characteristics
over recommended operating free-air temperature range, Vec =5V

PARAMETER TEST CONDITIONS MIN MAX| UNIT
t Propagation delay time, low- to high-level output 20
PLH gt yame. 9 C_ =15 pF, See [ 6-2 ns
tPHL Propagation delay time, high- to low-level output 20
tsk Skew time C_ =15 pF, See ¥ 6-2 6 ns
tiop) Differential-output transition time CL =15 pF, See K| 6-3 20 ns
tpzn Output enable time to high level 30
- C_ =50 pF, See & 6-4 ns
tpzL Output enable time to low level 30
tpHz Output disable time from high level 25
: ; CL =50 pF, See K] 6-4 ns
tpLz Output disable time from low level 30
Copyright © 2024 Texas Instruments Incorporated TR 15 5
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6 Parameter Measurement Information

T 50 Q

& 6-1. Differential and Common-Mode Output Voltages

———————— 3V
Input % 15V 1.5v§k
I | oV

tPLH —
I

5V

Y Output

|
<= tpHL M) I+ tpry ¥

|
1 (see Note B) | | VoH
3V —Jd See Note C —- Z Output 1.5V 15V
——— VoL

TEST CIRCUIT VOLTAGE WAVEFORMS

Generator
(see Note A)

A. The input pulse is supplied by a generator having the following characteristics: t; < 5 ns, t < 5 ns, PRR < 1 MHz, duty cycle = 50% Z¢o

=50 Q.
B. C_includes probe and stray capacitance.
C. Alldiodes are TN916 or 1N3064.

Kl 6-2. Test Circuit and Voltage Waveforms

C|_l R =100 Q T -3
g Output . ov

| l | top) —» ¢ —» 4 tyoD)
= R as (see Note B) 10%

TEST CIRCUIT VOLTAGE WAVEFORMS

r———="

Generator
(see Note A)

A. The input pulse is supplied by a generator having the following characteristics: t; < 5 ns, t < 5 ns, PRR < 1 MHz, duty cycle = 50%,
ZO =50 Q.
B. C_includes probe and stray capacitance.

K 6-3. Test Circuit and Voltage Waveforms
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5V
r———=—" Output oj 2000
OVor3V

Generator
(see Note A)

TEST CIRCUIT
Enable Input S T G Input v
P 15V Enable Input 15V
| ov o
tPHZ P & Vo PzL P & SW1 Closed
0.5V SW1 Closed I\ ;5y SW2Open
Output | SW2 Closed Output | ) Vv
=15V t oL
tprz » e PZH ¥ &
W1 Closed VoH
Output ose Output
P 0.5V SW2 Closed p % 15V SW1Open
VoL SW2 Closed
VOLTAGE WAVEFORMS
A. The input pulse is supplied by a generator having the following characteristics: t; < 5 ns, t < 5 ns, PRR < 1 MHz, duty cycle = 50%,
Z5=50 Q.
B. C_includes probe and stray capacitance.
C. Alldiodes are TN916 or 1N3064.
Kl 6-4. Driver Test Circuit and Voltage Waveforms
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7 Device Functional Modes

Z 7-1. Function Table (Each Driver)

OUTPUTS
INPUT OUTPUT ENABLE(
Y z
H H H L
L H L H
X L 4 Z

(1) H=TTL high level, L = TTL low level, X = irrelevant, Z = High impedance

EQUIVALENT OF EACH INPUT

Vce

Input

TYPICAL OF ALL OUTPUTS

9 Q NOM

Output

Vce

& 7-1. Schematics of Inputs and Outputs
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8 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

8.1 BT FEHE A

SO EOFE A , T SR ti.com LRSI SOOI . st @A AT BVR] AR i A S
o HREMMEAMELE | i R O SO RS BT I k.

8.2 T RRIE

TIE2E™ h 0 it dn f TRIM R EES H Yokl | W EB L RO RAYOE . S IiF Mmas it 5. B
WU R B O R, SR AT T RS B B

VRN A B S AN TR “HERE” SR, XS TI HARME | I BA—E B T A 530
TI A F 2 2K

8.3 Trademarks
TI E2E™ is a trademark of Texas Instruments.

JITA B bR N % B T & R
8.4 B e g S

HH O (ESD) SR AR L . AR (TI) EEUCE IS 24 TS5 HS M kb B AT B P ML B o 01 SR S0 5 T ) b B
A RIS | TS SR B

‘m ESD RSN S EBU/NRITERERE L , KA. RS RSE R REE A B R BBIL |, REBINIEE AN S
K DSCRR T e & S B E S LR A AR AAT .

8.5 RiER
TI RiE# RARNEFR I NIRRT ARIE . 1 F BRI AR E L

9 Revision History
T o DLRTRRAS B DU AT 85 24 i RSAS B TR AN [

Changes from Revision C (February 2004) to Revision D (March 2024) Page
o BT EA SRR IR BFIZE LS TG THE T o 1

10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Tem Op Temp (°C Device Markin Samples
ge lyp g g p p p g p
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

MC3487D LIFEBUY SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 MC3487
MC3487DE4 LIFEBUY SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 MC3487

MC3487DR ACTIVE SolIC D 16 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 MC3487

MC3487N ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type 0to 70 MC3487N
MC3487NE4 ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N / A for Pkg Type 0to 70 MC3487N
MC3487NSR ACTIVE SO NS 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 MC3487
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Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
MC3487DR SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
MC3487NSR SO NS 16 2000 330.0 16.4 8.2 105 | 25 12.0 | 16.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

MC3487DR SoIC D 16 2500 340.5 336.1 32.0
MC3487NSR SO NS 16 2000 356.0 356.0 35.0

Pack Materials-Page 2
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
MC3487D D SOIC 16 40 506.6 8 3940 4.32
MC3487D D SoIC 16 40 507 8 3940 4.32
MC3487DE4 D SoIC 16 40 507 8 3940 4.32
MC3487DE4 D SOIC 16 40 506.6 8 3940 4.32
MC3487N N PDIP 16 25 506 13.97 11230 4.32
MC3487N N PDIP 16 25 506 13.97 11230 4.32
MC3487NE4 N PDIP 16 25 506 13.97 11230 4.32
MC3487NE4 N PDIP 16 25 506 13.97 11230 4.32

Pack Materials-Page 3



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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PACKAGE OUTLINE
NSO016A SOP - 2.00 mm max height

SOP

14X
10.4 2X
10.0
NOTE 3
0.51
64 16X o 30 L
8] 5.2 - (9 [0.25@ [c|A[B] —=12.00 MAX
NOTE 4
/ "
/ [ )
\ J \ 3 j L 0.15TYP
| , iy
AN . pa \f

— SEE DETAIL A

GAGE PLANE

0.3

J 0.1
0°-10° Yﬂ !

oes DETAIL A
TYPICAL
(1.25)

4220735/A 12/2021

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT
NSO016A SOP - 2.00 mm max height

SOP

SEE
DETAILS

16X (1.85) ﬁ SYMM
1 ¢
i | o
|
oo [ | .
|
o O
) | ) sy
_ ) M ¢
7 | ! |
== T
14X (1.27) ! | !
] | 1]
|
; | )
(RO.05) TYP ! !
—
LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL /QPENlNG OPENING‘\ /METAL

,,,,,,,,,,,

JL 0.07 MAX JL* 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220735/A 12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
NSO016A SOP - 2.00 mm max height

SOP

[y
[«2)

16X (0.6) T ‘

16X (1.85) ﬁ SYMM
5 I
|
|
|
|
|

E=
R e
-

©

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220735/A 12/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
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LAND PATTERN DATA

D (R—PDSO—G16)

PLASTIC SMALL OUTLINE

—

et s Sz
—— ~—16x0,55
——I |<—14x1,27 ‘ ——I |<—14x1,27
AEEEENNENEENENE 16x1.50 L[]
HEERERERRRN * Uuuuogt
5,40 5.40
N
/I_II_I‘\I_II_II_II_II_II_I l L H A &
\|_||_|/"|_||_||_||_||_||_| ooty
N
[_/
|
|
,’ Example
i Non Soldermask Defined Pad Example
! Pad Geometry
i /// (See Note C)
y—
|
1,55 \ Example
UL T s g
——ll~—0,07 /
All Around /
\ /
N e
S 7
4211283-4/E 08/12

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

Customers should
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ol I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone & \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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