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4 Pin Configuration and Functions

DB, DW, OR NT PACKAGE

(TOP VIEW)
pout2 [[1 ~ 24[] pouTs
DouT1 [|2 23[] RIN3
RIN2 (|3 22[] ROUT3
RouUT2 [|4 21{] DIN4
DIN1 [|5  20[] bouT4
ROUT1 [| 6 19]] DIN3
RINT[]7  18[] DIN2
GND [| 8 17]] ROUT4
vcel]o  16]] RIN4
c1+[]10 15[ v-
v+ (|11 14]] co-
c1-[j12  13f] co+
Z 4-1. Pin Functions
PIN
NIE SRR TYPE(") DESCRIPTION
DOUT2 1 (0] RS232 line data output (to remote RS232 system)
DOUT1 2 (0] RS232 line data output (to remote RS232 system)
RIN2 3 | RS232 line data input (from remote RS232 system)
ROUT2 4 (0] Logic data output (to UART)
DIN1 5 | Logic data input (from UART)
ROUT1 6 (0] Logic data output (to UART)
RIN1 7 | RS232 line data input (from remote RS232 system)
GRD 8 - Ground
Vee 9 - Supply Voltage, Connect to external 3V to 5.5V power supply
C1+ 10 - Positive lead of C1 capacitor
V+ 11 (0] Positive charge pump output for storage capacitor only
C1- 12 - Negative lead of C1 capacitor
C2+ 13 - Positive lead of C2 capacitor
C2- 14 - Negative lead of C2 capacitor
V- 15 (0] Negative charge pump output for storage capacitor only
RIN4 16 | RS232 line data input (from remote RS232 system)
ROUT4 17 (0] Logic data output (to UART)
DIN2 18 | Logic data input (from UART)
DIN3 19 | Logic data input (from UART)
DOUT4 20 (0] RS232 line data output (to remote RS232 system)
DIN4 21 | Logic data input (from UART)
ROUT3 22 (0] Logic data output (to UART)
RIN3 23 | RS232 line data input (from remote RS232 system)
DOUT3 24 (0] RS232 line data output (to remote RS232 system)
Thermal Pad - - Exposed thermal pad. Can be connected to GND or left floating.

(1)  Signal Types: | = Input, O = Output, /0 = Input or Output.
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5 Specifications

5.1 Absolute Maximum Ratings

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

MIN MAX| UNIT
Vee Supply voltage range(? -0.3 6 \Y
V+ Positive charge pump voltage range@ Vge - 0.3 14 \%
V- Negative charge pump voltage range(@) -14 0.3 \Y
Drivers -0.3 V++0.3
Receivers 425 \
V| Input voltage range (DB package)
Receiver:
(De\;:vep:cljage) 30 v
Drivers V- -03 V++0.3
Vo Output voltage range \%
Receivers -0.3 Vee +0.3
Short-circuit duration DOUT Continuous
T, Operating virtual junction temperature 150 °C
Tstg Storage temperature range - 65 150 °C

(1) 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.

(2) All voltages are with respect to network GND.

5.2 ESD Ratings

VALUE UNIT

V €Esp) Electrostatic discharge

Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(1)
DOUT and RIN pins

+15 kV

(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.

5.3 Recommended Operating Conditions

See & 8-3and (V

MIN NOM MAX| UNIT
Supply voltage 4.5 5 5.5 \%
Viy Driver high-level input voltage DIN 2 \Y
Vi Driver low-level input voltage DIN 0.8 \%
Driver input voltage DIN 0 5.5
Receiver input voltage \%
-25 25
\ (DB package)
Receiver input voltage 30 30 v
(DW package) .
TRS208C 0 70
Ta Operating free-air temperature °C
TRS208I -40 85

(1) Test conditions are C1-C4 =0.1 uF at Vgc =5V £ 0.5V.
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5.4 Thermal Information

DB (SSOP) DW (SOIC)
THERMAL METRIC(") UNIT
24-Pins 24-Pins
R oA Junction-to-ambient thermal resistance 64.0 46 °C/W
R o8 Junction-to-board thermal resistance 32.8 54.8 °C/W
b g7 Junction-to-top characterization parameter 3.0 7.5 °C/W
by Junction-to-board characterization parameter 32.3 371 °C/W
R 0 Jcot) Junction-to-case (bottom) thermal resistance n/a n/a °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC package thermal metrics application

report.

5.5 Electrical Characteristics

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

(see [ 8-3)
PARAMETER TEST CONDITIONS() MIN TYP MAX| UNIT
lec Supply current No load, Vee =5Y, Ta=25°C 11 20 mA
(1) Test conditions are C1 -C4 =0.1uF atVec =5V £ 0.5V.
5.6 Electrical Characteristics, Driver
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see ¥ 8-3)
PARAMETER TEST CONDITIONS(®) MIN TYP(M MAX| UNIT
Vou High-level output voltage DOUT atR, =3 kQto GND, DIN = GND 5 9 Y,
VoL Low-level output voltage DOUT at R =3 kQ to GND, DIN=V¢c -5 -9 V
iy High-level input current V) =Vce 15 200 ®A
M Low-level input current V| at 0V -15 -200 LA
los @ Short-circuit output current Vee =5.5V, Vo =0V +10 +60| mA
ro Output resistance Vee, V+,and V- =0V, Vo = +2V 300 Q

(1)  All typical values are at Vg = 5V, and Ty = 25°C
(2) Short-circuit durations should be controlled to prevent exceeding the device absolute power dissipation ratings, and not more than one

output should be shorted at a time.

(3) Test conditions are C1-C4 =0.1uF atVgc =5V £ 0.5V.
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5.7 Electrical Characteristics, Receiver

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)
(see [¥] 8-3)

PARAMETER TEST CONDITIONS(") MIN TYP  MAX| UNIT
VoH High-level output voltage lon= - 1mA 3.5 \Y,
VoL Low-level output voltage loL = 1.6mA 0.4 \%
Vir+ Positive-going input threshold voltage Veec =5V, Ta=25°C 1.7 24 \Y
Vir- Negative-going input threshold voltage Vee =5V, Ta=25°C 0.8 1.2 \Y
Vhys Input hysteresis (Vit+ - Vi1-) Vee =5V 0.2 0.5 1 Vv
i Input resistance V| =3V to 25V, Vee =5Y, Ta=25°C 3 5 7| kQ

(1) Test conditions are C1 -C4 =0.1 uF at Vgc =5V £ 0.5V.

5.8 Switching Characteristics, Driver

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)
(see [l 8-3)

PARAMETER TEST CONDITIONS®) MIN TYP() MAX| UNIT
. C_ = 50pF to 1000pF, R_ = 3kQ to 7kQ, .
Maximum data rate One DOUT switching, See 4] 6-1 120 kbit/s
t Propagation delay time, C. = 2500pF, R = 3kQ, 2
PLHD)  |ow- to high-level output All drivers loaded, See & 6-1 bs
t Propagation delay time, C. = 2500pF, R. = 3kQ, 2 s
PHLD)  high- to low-level output All drivers loaded, See & 6-1 .
C_ = 150pF to 2500pF, R, = 3kQ to 7kQ
() L L ,
tsk(p) Pulse skew! See [ 6.2 300 ns
Slew rate, transition region C_ = 50pF to 1000pF, R_ = 3kQ to 7kQ,
SR(tr) (see [4] 6-1) Voo = 5V 3 6 30| V/us

(1)  All typical values are at Vg = 5V, and Tp = 25°C.
(2) Pulse skew is defined as |tp .y — tpyL| Of each channel of the same device.
(3) Test conditions are C1-C4 =0.1 uF at Vg =5V £ 0.5V.

5.9 Switching Characteristics, Receiver

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)
(see [ 6-3)

PARAMETER TEST CONDITIONS(®) MIN TYP() MAX| UNIT
tPLH(R) Propagation delay time, low- to high-level output C_ = 150pF o = >
tPHL(R) Propagation delay time, high- to low-level output CL = 150pF o0 = -
tsk(p) Pulse skew(? 300 ns

(1) Alltypical values are at V¢ = 5V, and T = 25°C.
(2) Pulse skew is defined as [tp 4 — tpyL| Of each channel of the same device.
(3) Test conditions are C1-C4 =0.1uF atVgc =5V £0.5V.
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6 Parameter Measurement Information

Input M 3V
RS-232
Generator Output ov
(see Note B) 00 C tup P — O toyp
R_ (see Note A) | | || v
1 I Output 3V 1/ 3V "

- _ -3V
3V Voo

TEST CIRCUIT 6V VOLTAGE WAVEFORMS
SR(tf) = Tt orto
PHL (D) PLH (D)

NOTES: A. C, includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 120 kbit/s, Z5 = 50 Q, 50% duty cycle, t, <10 ns, t; <10 ns.

%] 6-1. Driver Slew Rate

- — — =3V
RS-232 Input 15V 15V
Generator 5 Output | | oV
Q
(See Note B) CL tPHL ©) |<_»I_ tPLH )
Ry (see Note A)
| | Von
— = Output 50% 50%

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. C, includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 120 kbit/s, Z, = 50 Q, 50% duty cycle, t, < 10 ns, t, < 10 ns.

s

| 6-2. Driver Pulse Skew

- — — — 3V
Input 15V 15V

I I
Output -3V

Generator [ |

(see Note B) 50 Q c. tonL ®) —,d—b: Pty R
see Note A '
( ) 1 | VOH
Output 50% 50%
— — - VOL
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. C, includes probe and jig capacitance.
B. The pulse generator has the following characteristics: Z5 = 50 Q, 50% duty cycle, t. < 10 ns, t; < 10 ns.
& 6-3. Receiver Propagation Delay Times
Copyright © 2024 Texas Instruments Incorporated TR 15 7
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7 Device Functional Modes

Function Table
Each Driver (1)

INPUT DIN

OUTPUT DOUT

L
H

H
L

(1)  H=highlevel, L = low level

Function Table
Each Receiver (1)

INPUT RIN OUTPUT ROUT
L H
H L
Open H

(1)  H=high level, L = low level, Open = input disconnected or

connected driver off
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8 Application and Implementation

#HiE
PAR RS o 145 BANE T T1 8RR e L, TR AR LR MR se et . T 1% 7 N f 3 e
SR TG TR . P RIIE S F IR B, AR R G T RE

8.1 Application Information

8.1.1 Capacitor Selection

The capacitor type used for C1 - C4 is not critical for proper operation. The TRS208 requires 0.1 1 F capacitors,
although capacitors up to 10 1 F can be used without harm. Ceramic dielectrics are suggested for the 0.1 1 F
capacitors. When using the minimum recommended capacitor values, make sure the capacitance value does not
degrade excessively as the operating temperature varies. If in doubt, use capacitors with a larger (2x) nominal
value. The capacitors' effective series resistance (ESR), which usually rises at low temperatures, influences the
amount of ripple on V+and V - .

Use larger capacitors (up to 10 1 F) to reduce the output impedance at V+ and V -.

Bypass V¢ to ground with at least 0.1 1 F. In applications sensitive to power-supply noise generated by the
charge pumps, decouple V¢ to ground with a capacitor the same size as (or larger than) the charge-pump
capacitors (C1 - C4).

8.1.2 Electrostatic Discharge (ESD) Protection

Tl TRS208 devices have standard ESD protection structures incorporated on the pins to protect against
electrostatic discharges encountered during assembly and handling. In addition, the RS-232 bus pins (driver
outputs and receiver inputs) of these devices have an extra level of ESD protection. Advanced ESD structures
were designed to successfully protect these bus pins against ESD discharge of £15kV when powered down.

8.1.3 ESD Test Conditions

ESD testing is stringently performed by TI, based on various conditions and procedures. Please contact Tl for a
reliability report that documents test setup, methodology, and results.

8.1.4 Human-Body Model (HBM)

The HBM of ESD testing is shown in & 8-1, while [¥| 8-2 shows the current waveform that is generated during a
discharge into a low impedance. The model consists of a 100pF capacitor, charged to the ESD voltage of
concern and subsequently discharged into the DUT through a 1.5kQ resistor.

¥ 1 e
- DUT
Ve C) 100 pF

& 8-1. HBM ESD Test Circuit
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1.5 T T T
Vuew =2 kV

DUT = 10-V, 1-Q Zener Diode

1.0 ! \

lpur -A

0.5

0.0
0 50 100 150 200

Time - ns
& 8-2. Typical HBM Current Waveform

8.1.5 Machine Model (MM)

The MM ESD test applies to all pins using a 200pF capacitor with no discharge resistance. The purpose of the
MM test is to simulate possible ESD conditions that can occur during the handling and assembly processes of
manufacturing. In this case, ESD protection is required for all pins, not just RS-232 pins. However, after PC
board assembly, the MM test no longer is as pertinent to the RS-232 pins.

10 R 15 Copyright © 2024 Texas Instruments Incorporated
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8.1.6 Typical Application

1 24
DOUT2 DOUT3
pouT1 2 12 RiN3
5kQ
3 - 22
RIN2 ROUT3
RouT2 — 4 awke |
F—— DIN4
5V
2 pouts
,| ok sV
DIN1T — 2]
. 400 kQ
ROUT1 L Py L
5V
%400 kQ e
RINT — o< Py DIN2
5kQ .
ROUT4
16
Tl—o RIN4
L 16V
15
V- - s

14

= 0.1 uF
+ 16V
01uF _L*
6.3V - 12 C1- C2+ 13

NOTES: A. Resistor values shown are nominal.

B. Non-polarized ceramic capacitors are acceptable. If polarized tantalum or electrolytic capacitors are used, they should be
connected as shown.

K 8-3. Typical Operating Circuit and Capacitor Values
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9 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.

9.1 WO SEHTE A

FROCOREERE R | 75 AU ti.com ERIEAE SO mith @Ay FEATIEN , RV AT ARG A B
2o ARESNEMEE | AR M DT TS BT i k.

9.2 XHFBHR

TIE2E™ 32 Frgtn 2 TREMPEESE TR, fTHBEMNE ARG HRE . 2B IEN@EmLt#l. %
WA ARE SR H B ORI, SRAFRT 5 PSR T B .

FER N A RS TR IZIRRE” SRt . RN E IR T BARMNE | I HA— @ kB TI B ES 10
TI B 4K

9.3 Fitr

TI E2E™ is a trademark of Texas Instruments.

IR B bR 9 % B T & B
9.4 FEMHEES

H O (ESD) SRR LB . AR (TI) EEUCE IS 24 TS 1S M kb B AT B ML B o 01 S S0 5 T P b B
A RUSERLRE | TR AR ER HE R L B .

‘m ESD R /NE S EBUNRITERERE | REBEA SR, R RN REE A BRI, REFNIEE AN S
K DR T e 2 S B R S LR A AR AHAT -

9.5 RiEXR
TI RiEF* RAREFR G NIRRT RIE. 1 RRIS AR E L.

10 Revision History
T DU RRCAS B DR T BE -5 24 RS 1) TR AN (]

Changes from Revision * (July 2007) to Revision A (July 2024) Page

o BRE TR BRI X BB I T TR et 1

* Changed the DB package Input voltage range for Receivers from £30V to +25V in the Absolute Maximum
Ratings and the Recommended Operating CONGItiONS ..............ccccuuueeeeiieeeei et e e a e 4

11 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.

12 R 15 Copyright © 2024 Texas Instruments Incorporated
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

TRS208CDB Obsolete Production SSOP (DB) | 24 - - Call Tl Call Tl Oto 70 RUO8C
TRS208CDBR Obsolete Production SSOP (DB) | 24 - - Call Tl Call Tl Oto 70 RUO08C
TRS208CDWR Active Production SOIC (DW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TRS208C

TRS208CDWR.A Active Production SOIC (DW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TRS208C

TRS208I1DB Obsolete Production SSOP (DB) | 24 - - Call Tl Call Tl -40 to 85 RUO08I
TRS208IDBR Active Production SSOP (DB) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 RUO08I
TRS208IDBR.A Active Production SSOP (DB) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 RUO8I
TRS208IDWR Active Production SOIC (DW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TRS208I

TRS208IDWR.A Active Production SOIC (DW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TRS208I

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® |ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

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
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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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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o 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 0 O0 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)
TRS208CDWR SolIC DW 24 2000 330.0 244 |10.75| 157 | 2.7 12.0 | 24.0 Q1
TRS208IDBR SSOP DB 24 2000 330.0 16.4 8.2 8.8 25 12.0 | 16.0 Q1
TRS208IDWR SOIC DW 24 2000 330.0 244 110.75| 15.7 | 2.7 12.0 | 24.0 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)

TRS208CDWR SoIC DW 24 2000 350.0 350.0 43.0
TRS208IDBR SSOP DB 24 2000 353.0 353.0 32.0
TRS208IDWR SoIC DW 24 2000 350.0 350.0 43.0
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MECHANICAL DATA

DW (R—PDS0O—-G24) PLASTIC SMALL QUTLINE

0.614 (15,60)
0.598 (15,20)

AAAAARRRARARR

0.299 (7,60)
0.291 (7,40)

JHHHEHOHHEH A

0.020 (0,51)
Pin 1 J [0.050 (1,27)] JLOM

Index Area ‘%‘OOWO 025 ) @]

-

0.104 (2,65) Max 0.004 (0,10)
0.013 \
0.008 (0,20) 008 1 / \

\ \
: [ ]0.004 (0,10)
Gauge Plane —{ !

? Seating Plane

0.010 (0,25) of _

0.050 (1,27)
0.016 (0,40)

4040000-5/G 01/11

NOTES:  A. Al linear dimensions are in inches (millimeters). Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

D

Falls within JEDEC MS—013 variation AD.
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MECHANICAL DATA

MSSO002E — JANUARY 1995 — REVISED DECEMBER 2001

DB (R-PDSO-G*¥)

28 PINS SHOWN

PLASTIC SMALL-OUTLINE

A

AEELLEELERIN

— 2,00 MAX

o
)
a

o

> — 5

©

Gage Plane

/ | (/\ Y
!;\ I_*_ Seating Plane * . J_\ }
~—

0,05 MIN
PINS **
14 16 20 24 28 30 38
DIM
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30

4040065 /E 12/01

NOTES: A. Alllinear dimensions are in millimeters.

Cow

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-150
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