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EMC-OPTIMIZED CAN TRANSCEIVER

Check for Samples: SN65HVD1050-Q1

FEATURES
e Qualified for Automotive Applications

e Customer-Specific Configuration Control Can
Be Supported Along With Major-Change
Approval

e Improved Drop-In Replacement for TJA1050

* Meets or Exceeds the Requirements of
ISO 11898-2

e GIFT/ICT Compliant

e ESD Protection up to £8 kV (Human-Body
Model) on Bus Pins

e High Electromagnetic Immunity (EMI)
 Low Electromagnetic Emissions (EME)
e Bus-Fault Protection of =27 Vto 40 V

e Dominant Time-Out Function

e Thermal Shutdown Protection

e Power-Up/Down Glitch-Free Bus Inputs and
Outputs

— High Input Impedance With Low V¢
— Monotonic Outputs During Power Cycling

FUNCTION BLOCK DIAGRAM

APPLICATIONS

e GMW3122 Dual-Wire CAN Physical Layer

* SAE J2284 High-Speed CAN for Automotive
Applications

 SAE J1939 Standard Data Bus Interface

e 1S0O 11783 Standard Data Bus Interface

« NMEA 2000 Standard Data Bus Interface

e Industrial Automation
— DeviceNet™ Data Buses (Vendor ID #806)

DESCRIPTION

The SN65HVD1050 meets or exceeds the
specifications of the 1ISO 11898 standard for use in
applications employing a Controller Area Network
(CAN). The device is qualified for use in automotive
applications.

As a CAN transceiver, this device provides differential
transmit capability to the bus and differential receive
capability to a CAN controller at signaling rates up to
1 megabit per second (Mbps)®.

(1) The signaling rate of a line is the number of voltage

transitions that are made per second expressed in the units
bps (bits per second).
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DeviceNet is a trademark of Texas Instruments.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘m ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

DESCRIPTION (CONTINUED)

Designed for operation is especially harsh environments, the SN65HVD1050 features cross-wire, over-voltage,
and loss of ground protection from —27 V to 40 V, over-temperature protection, a —12-V to 12-V common-mode
range, and withstands voltage transients from —200 V to 200 V according to ISO 7637.

Pin 8 provides for two different modes of operation: high-speed or silent mode. The high-speed mode of
operation is selected by connecting S (pin 8) to ground.

If a high logic level is applied to the S pin of the SN65HVD1050, the device enters a listen-only silent mode
during which the driver is switched off while the receiver remains fully functional.

In silent mode, all bus activity is passed by the receiver output to the local protocol controller. When data
transmission is required, the local protocol controller reverses this low-current silent mode by placing a logic low
on the S pin to resume full operation.

A dominant time-out circuit in the SN65HVD1050 prevents the driver from blocking network communication with
a hardware or software failure. The time-out circuit is triggered by a falling edge on TXD (pin 1). If no rising edge
is seen before the time-out constant of the circuit expires, the driver is disabled. The circuit is then reset by the
next rising edge on TXD.

Ve (pin 5) is available as a V¢/2 voltage reference.
The SN65HVD1050 is characterized for operation from —40°C to 125°C.

SN65HVD1050
xo[I]:* s[Ids
GND 2 7 [ .T_] CANH
Vee 3 6 [ 1T ]CANL
RXD 4 5[ 1] V,e

ORDERING INFORMATION®

PART NUMBER PACKAGE® MAEgED ORDERING NUMBER
SN65HVD1050-Q1 soIc-8 H1050Q SN65HVD1050QDRQ1 (reel)

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
web site at www.ti.com.
(2) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.

Application Hint: CAN Nodes Using Common-Mode Chokes

The SN65HVD1050 has been EMC optimized to allow use in CAN systems without a common-mode choke.
However, sometimes the CAN network and termination architecture may require their use. If a common-mode
choke is used in a CAN node where bus-line shorts to dc voltages may be possible, care should be taken in the
choice of common-mode choke (winding type, core type, and value) along with the termination and protection
scheme of the node and bus. During CAN bus shorts to dc voltages the inductance of the common-mode choke
may cause inductive flyback transients. Some combinations of common-mode chokes, bus termination, and
shorting voltages take the bus voltages outside the absolute maximum ratings of the device, possibly leading to
damage.
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ABSOLUTE MAXIMUM RATINGS®
over operating free-air temperature range (unless otherwise noted)

UNIT
Vee  Supply voltage range@ -03Vto6V
Voltage range at any bus terminal (CANH, CANL, V) —-27Vto40V
lo Receiver output current 20 mA
vV, Voltage input range, ac transient pulse® (CANH, CANL) —200 V to 200 V
\ Voltage input range (TXD, S) -0.3Vio6V
T; Junction temperature range —40°C to 170°C
Ta Operating free-air temperature range —40°C to 125°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 voltage values, except differential 1/O bus voltages, are with respect to network ground terminal.

(3) Tested in accordance with ISO 7637-1, test pulses 1, 2, 3a, 3b, 5, 6, and 7. ISO 7637-1 transient tests are ac only; if dc may be coupled
in with ac transients, externally protect the bus pins within the absolute maximum voltage range at any bus terminal (=27 V to 40 V). If
common-mode chokes are used in the system and the bus lines may be shorted to dc, ensure that the choke type and value in
combination with the node termination and shorting voltage either will not create inductive flyback outside of voltage maximum
specification or use an external transient-suppression circuit to protect the transceiver from the inductive transients

ELECTROSTATIC DISCHARGE PROTECTION
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS UNIT
" Bus terminals and GND +8 kV
Human-Body Model @ Al o o
ins +
Electrostatic discharge - 3 p.
Charged-Device Model® | All pins +1.5 kV
Machine Model +200 V

(1) All typical values at 25°C.
(2) Tested in accordance JEDEC Standard 22, Test Method A114-A.
(3) Tested in accordance JEDEC Standard 22, Test Method C101.

RECOMMENDED OPERATING CONDITIONS

MIN MAX | UNIT
Ve Supply voltage 4.75 5.25 \%
V| orVc Voltage at any bus terminal (separately or common mode) -12 12 \%
Vi High-level input voltage TXD, S 2 5.25 \%
Vi Low-level input voltage TXD, S 0 0.8 \%
Vip Differential input voltage -6 6 \%
lon High-level output current Drlve-r ~10 mA
Receiver -2
loL Low-level output current Drlve-r 70 mA
Receiver 2
T; Junction temperature See Thermal Characteristics table 150 °C
SUPPLY CURRENT
over recommended operating conditions including operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
Silent mode S atVce, V| =Vee 6 10
lec 5-V supply current Dominant V=0V, 60-Q load, Sat0V 50 70| mA
Recessive V| =Vcc, No load, Sat0 Vv 6 10
Copyright © 2006-2010, Texas Instruments Incorporated Submit Documentation Feedback 3
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DEVICE SWITCHING CHARACTERISTICS
over recommended operating conditions including operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX | UNIT
Total loop delay, driver input to receiver output, ;
tdLoop1) recessive to dominant Sat0V, See Figure 9 90  230| ns
Total loop delay, driver input to receiver output, .
taLoopr2) dominant to recessive Sat0V, See Figure 9 90 230 ns

DRIVER ELECTRICAL CHARACTERISTICS
over recommended operating conditions including operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP®  MAX| UNIT
CANH  |v,=0V,Sat0V, R, =60Q, See Figure 1 29 34 45
i I ) » R , gure
Vo) Bus output voltage (dominant) CANL and Figure 2 08 1s \%
. V,=3V,Sat0V, R_=60Q, See Figure 1
Vo) Bus output voltage (recessive) and Figure 2 2 2.3 3 Vv
V,=0V,R_ =60Q, Sat0V, See Figure 1, 15 3 v
. . . Figure 2, and Figure 3 ’
Vob(p) Differential output voltage (dominant) -
Vi=0V,R.=45Q, Sat0V, See Figure 1, 1.4 3 vV
Figure 2, and Figure 3 ’
. . . V=3V, Sat0V, See Figure 1 and Figure 2 -0.012 0.012
Vobr) Differential output voltage (recessive) \%
V,;=3V,Sat0V, No Load -0.5 0.05
Steady state common-mode output
Vocss) ot ag‘é p 2 23 3| v
ch i Steadv-stat q SatO0V, Figure 8
ange in steady-state common-mode
AVoc(ss) output voltage 30 mv
hH High-level input current, TXD input V) at Ve -2 2
I Low-level input current, TXD input ViatoVv -50 -10| pA
looff) Power-off TXD output current VecatOV, TXD at5 VvV 1
Veann = =12 V, CANL open, See Figure 11 -105 —72
L Veann = 12 V, CANL open, See Figure 11 0.36 1
los(ss) Short-circuit steady-state output current - mA
Veane = —12 V, CANH open, See Figure 11 -1 -0.5
Veane = 12 V, CANH open, See Figure 11 71 105
Co Output capacitance See receiver input capacitance

(1) All typical values are at 25°C with a 5-V supply.

DRIVER SWITCHING CHARACTERISTICS
over recommended operating conditions including operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
tpLH Propagation delay time, low-to-high level output S at 0V, See Figure 4 25 65 120| ns
tpHL Propagation delay time, high-to-low level output S at 0V, See Figure 4 25 45 120| ns
tr Differential output signal rise time S at 0V, See Figure 4 25 ns
t Differential output signal fall time S at 0V, See Figure 4 50 ns
ten Enable time from silent mode to dominant See Figure 7 1| ps
t(dom) Dominant time out 1V, See Figure 10 300 450 700| s
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PARAMETER TEST CONDITIONS MIN TYP® MAX | UNIT
Vir+ Positive-going input threshold voltage S at0V, See Table 3 800 900| mV
Vir_ Negative-going input threshold voltage S at0V, See Table 3 500 650 mV
Vhys  Hysteresis voltage (Virs — V1) 100 125 mv
VoH High-level output voltage lo =—2 mA, See Figure 6 4 4.6 Y
VoL Low-level output voltage lo =2 mA, See Figure 6 0.2 0.4 Y
CANH or CANL =5V,
li(offy Power-off bus input current Other pinat0V, 165 250 | pA
VccatOV, TXDat 0V
lory  Power-off RXD leakage current VecatOV,RXD at5V 20| uA
C Input capacitance to ground (CANH or CANL) \T/.)(I——Dtitzlssi\é’MEGnt) +25V 13 pF
Cp Differential input capacitance TXD at 3V, V| =0.4 sin (4E6nt) 5 pF
Rip Differential input resistance TXDat3V,Sat0V 30 80| kQ
Rin Input resistance (CANH or CANL) TXDat3V,Sat0V 15 30 40| kQ
o ey oo Vs =V s o 9w
(1) All typical values are at 25°C with a 5-V supply.
RECEIVER SWITCHING CHARACTERISTICS
over recommended operating conditions including operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYP  MAX| UNIT
tpLH Propagation delay time, low-to-high-level output 60 100 130 ns
tpHL Propaga?ion de.lay Fime, high-to-low-level output Sat0V or Vee, See Figure 6 45 130 ns
t Output signal rise time ns
t Output signal fall time ns
S PIN CHARACTERISTICS
over recommended operating conditions including operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
Iy High level input current Sat2Vv 20 70| pA
I Low level input current Sat08V 5 30| pA
VREF PIN CHARACTERISTICS
over recommended operating conditions including operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Vo Reference output voltage —50 pA < lg <50 pA 0.4Vee 0.5Vee 0.6 Ve \%
Copyright © 2006-2010, Texas Instruments Incorporated Submit Documentation Feedback 5
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THERMAL CHARACTERISTICS
over recommended operating conditions including operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
] ] ) Low-K thermal resistance @ 211
03a Junction-to-air thermal resistance - - °C/IW
High-K thermal resistance 131
03 Junction-to-board thermal resistance 53 °CIW
0;c Junction-to-case thermal resistance 79 °C/W
VCC=5V, TJ=27°C, RL=6O Q, SatOV,
Input to TXD at 500 kHz, 50% duty cycle square wave, 112
o CL at RXD = 15 pF
Pp Average power dissipation mw
Vcc =55V, TJ = 130°C, R|_ =45 Q, Sat0 V,
Input to TXD at 500 kHz, 50% duty cycle square wave, 170
CL at RXD = 15 pF
Thermal shutdown temperature 190 °C

(1) Tested in accordance with the low-K or high-K thermal metric definitions of EIA/JJESD51-3 for leaded surface-mount packages.
FUNCTION TABLES

Table 1. DRIVER®

INPUTS OUTPUTS
BUS STATE
TXD S CANH CANL
L L or Open H L Dominant
H X Z V4 Recessive
Open X Z z Recessive
X H Z z Recessive

(1) H=high level, L = low level, X = irrelevant, ? = indeterminate, Z = high impedance

Table 2. RECEIVER®

DTS N
Vpz20.9V L Dominant
05V<Vp<09V ? ?
Vp=<05V H Recessive
Open H Recessive

(1) H =high level, L = low level, X = irrelevant, ? = indeterminate, Z = high impedance
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PARAMETER MEASUREMENT INFORMATION

IO(CANH i
O ) Dominant .35V — Voreant

VO(CANH) + YO(CANL) Recessive

~25V
2
Vi II(S) «— Voc
. locany) 1
VI_(S) VO(CA‘\NL) ——— =15V — Vo(canL)
Figure 1. Driver Voltage, Current, and Test Figure 2. Bus Logic State Voltage Definitions
Definition
330 Q +1%
CANH
TXD
oV
—ZVSVTESTS7V
S
CANL 330 Q1%
Figure 3. Driver Vgp Test Circuit
CANH Veo
T Vi | Vcel2 | Vcel2
=600 | =7 —— o
+1% Vo tpLy — (D teHL —H—J
C_=100 pF - - Vo)
(see Note B) 09V — 90% - —
Vo | , I\ 0sv
- T Vo)
(See Note A) CANL t _’I j— te —¥ F_

Figure 4. Driver Test Circuit and Voltage Waveforms

CANH
V| (CANH) RXD
4+— o
Vie = VLCANH) * Vi (cANL) T
ic= 2
Vo

vicany 4| CANL |

Figure 5. Receiver Voltage and Current Definitions
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PARAMETER MEASUREMENT INFORMATION (continued)

CANH 35V
" 2V 2.4V
| |
VI | |_ ————— 15V
tpLy —1e T
CANL C. =15 pF +20% PLH 0% |-, Von
See Note A R =10 pF x207% —0.75V
) S sTB = (SeeNoteB) | | Vo Vo 025V, .— e
T 0% VoL

A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty cycle,
t;<6ns, t<6ns,Zo=500Q.

B. C, includes instrumentation and fixture capacitance within +20%.

Figure 6. Receiver Test Circuit and Voltage Waveforms

Table 3. Differential Input Voltage Threshold Test

INPUT OUTPUT
VeanH Veant [Vipl R
-11.1V -12V 900 mV L
12V 111V 900 mV L
VoL
-6V -12V 6V L
12V 6V 6V L
-11.5V -12V 500 mV H
12V 115V 500 mV H
12V 6V 6V H Vou
6V 12V 6V H
Open Open X H
___bur
r l
| | ,cANH Vee
| T
oV TXD : cw<s 60Q v® 0.5V,
| - +1% — oV
| O | |
I~ canL I
STB _
v, | : T Vou
v I 0.5V,
RXD | | ° | - / VoL
. | -t
| Ny
Vo L= __ J

_ |15 pF=20%

A. C_ =100 pF and includes instrumentation and fixture capacitance within +20%.

B. All V, input pulses are supplied by a generator having the following characteristics: t, or t < 6 ns,
pulse repetition rate (PRR) = 125 kHz, 50% duty cycle.

Figure 7. tg, Test Circuit and Waveforms
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O

V
VO(CANH) + VochN L) 0c(ss)

Voc = 2 7{ -

+ voc [
VO(CANH) F
VO(CANL) l
v

NOTE: All V, input pulses are from 0 V to V¢ and supplied by a generator having the following characteristics: t; or t; < 6 ns,
pulse repetition rate (PRR) = 125 kHz, 50% duty cycle.

Figure 8. Common-Mode Output Voltage Test and Waveforms

60 Q
+1%

o

A. C_ =100 pF and includes instrumentation and fixture capacitance within +20%.

B. AllV, input pulses are from 0 V to V¢ and supplied by a generator having the following characteristics: t, or t; < 6 ns,
pulse repetition rate (PRR) = 125 kHz, 50% duty cycle.

Figure 9. t oop) Test Circuit and Waveforms

CANH

R =60Q c.®

v
+1% op

CANL

A. AllV, input pulses are from 0 V to V¢ and supplied by a generator having the following characteristics: t, or t; < 6 ns,
pulse repetition rate (PRR) = 500 Hz, 50% duty cycle.

B. C_ =100 pF includes instrumentation and fixture capacitance within +20%.

Figure 10. Dominant Time-Out Test Circuit and Waveforms
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| los(ss) |
los
+«—
D CANH
0VorVee L 12y
S CANL @ -12Vori2Vv
-12V

Figure 11. Driver Short-Circuit Current Test and Waveforms
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Equivalent Input and Output Schematic Diagrams

TXD Input RXD Output
vcc -
25Q
Output
| o
CANH Input CANL Input
- Vcc
10 kQ
20 kQ -
Input
10 kQ
40V
S Input CANH and CANL Outputs
- vcc VCC -
4.3 kQ p———— CANH
Input - CANL
6V 40 kQ 4 4V 4V
Vref Output
- VCC
2 kQ
Output
2 kQ
40V
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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 ©)
@ ©)
SN65HVD1050QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 H1050Q
SN65HVD1050QDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 H1050Q

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 TI'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. TI 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.

OTHER QUALIFIED VERSIONS OF SN65HVD1050-Q1 :
o Catalog : SN65HVD1050
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o Enhanced Product : SN65HVD1050-EP

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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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 O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
SN65HVD1050QDRQ1 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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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)
SN65HVD1050QDRQ1 SOIC D 8 2500 353.0 353.0 32.0
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2025, Texas Instruments Incorporated
Last updated 10/2025
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