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TLx84xB High-Performance Current-Mode Pwm Controllers

1 Features

* Low Start-Up Current (<0.5mA)

»  Trimmed Oscillator Discharge Current

*  Current Mode Operation to 500kHz

» Automatic Feed-Forward Compensation

» Latching PWM for Cycle-by-Cycle Current Limiting

* Internally Trimmed Reference With Undervoltage
Lockout

» High-Current Totem-Pole Output Undervoltage
Lockout With Hysteresis

* Double-Pulse Suppression

2 Applications

» Switching regulators of any polarity
» Transformer-coupled DC/DC convertors

3 Description

The TL284xB and TL384xB series of control
integrated circuits provide the features that are
necessary to implement off-line or dc-to-dc fixed-
frequency current-mode control schemes, with a
minimum number of external components. Internally
implemented circuits include an undervoltage lockout
(UVLO) and a precision reference that is trimmed for
accuracy at the error amplifier input. Other internal
circuits include logic to ensure latched operation, a
pulse-width modulation (PWM) comparator that also
provides current-limit control, and a totem-pole output
stage designed to source or sink high-peak current.
The output stage, suitable for driving N-channel
MOSFETs, is low when the output stage is in the off
state.

The TL284xB and TL384xB series are pin compatible
with the standard TL284x and TL384x with the
following improvements. The start-up current is
specified to be 0.5mA (max), while the oscillator
discharge current is trimmed to 8.3mA (typ). In
addition, during undervoltage lockout conditions, the
output has a maximum saturation voltage of 1.2V
while sinking 10mA (Ve = 5V).

Major differences between members of these series
are the UVLO thresholds and maximum duty-cycle
ranges. Typical UVLO thresholds of 16V (on) and
10V (off) on the TLx842B and TLx844B devices
make them ideally suited to off-line applications. The
corresponding typical thresholds for the TLx843B and
TLx845B devices are 8.4V (on) and 7.6V (off). The
TLx842B and TLx843B devices can operate to duty
cycles approaching 100%. A duty-cycle range of 0%
to 50% is obtained by the TLx844B and TLx845B by

the addition of an internal toggle flip-flop, which blanks
the output off every other clock cycle. The TL284xB-
series devices are characterized for operation from
—40°C to 85°C. The TL384xB-series devices are
characterized for operation from 0°C to 70°C.

Package Information

PART NUMBER PACKAGE(") PACKAGE SIZE®?)
D (SOIC, 8) 4.90mm x 6.00mm
TLx84x D (SOIC, 14) 8.65mm x 6.00mm
P (PDIP, 8) 9.81mm x 9.43mm

(1)  For all available packages, see the orderable addendum at
the end of the data sheet.

(2) The package size (length x width) is a nominal value and
includes pins, where applicable.

D (SOIC) OR P (PDIP) PACKAGE

(TOP VIEW)
COMP[ 1 U 8 ] VREF
VFB[ 2 7 ] Vcc
Isense [13 6[] OUTPUT
Rr/Cr [ 4 5[] GND
D (SOIC) PACKAGE
(TOP VIEW)
comP[]1 ~ 14[] Vrer
Nc]2 13[INC
vFB[]s 12[] Ve
Nc[4 1nflve
lsensells 10[] ouTPUT
Nclle 9]l GND
Ry/crl7 8 [] POWER GROUND

NC - No internal connection

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Pin Configuration and Functions

D (SOIC) OR P (PDIP) PACKAGE

(TOP VIEW)

COMP
VFB

ISENSE
R1/Ct

< ] VRer

] Ve
] OUTPUT
] GND

BSOS I\ R
g o N o

D (SOIC) PACKAGE

(TOP VIEW)
COMP[] 1 > 14]] VRer
Ncl]2 131 NC
VFB[]s 12l Veo
Ncl]4 11[lve
lsensell 5 10[] ouTPUT
Nclle 9ll GND
Rr/Crll7 8|l POWER GROUND
NC - No internal connection
PIN
Type() |DESCRIPTION
NAME D (14 pins) | D or P (8 pins)
COMP 1 1 1/0 Error amplifier compensation pin
GND 9 5 - Device power supply ground terminal
ISENSE 5 3 Current sense comparator input
NC 2,4,6,13 - - Do not connect
OUTPUT 10 6 o PWM Output
gg\gEElD 8 - - Output PWM ground terminal
REF 14 O Oscillator voltage reference
RT/CT 7 1/0 Oscillator RC input
VC 11 - - Output PWM positive voltage supply
VCC 12 - Device positive voltage supply
VFB 3 | Error amplifier input
(1) = Input; O = Output; I/O = Input or Output
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5 Specifications
5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted) (V) (2)

MIN MAX| UNIT
Low impedance source 30
Y Supply voltage \Y
ce yveras lcc < 30 mA _ Self
limiting
V| Analog input voltage range VFB and Isense -0.3 6.3 \%
lec Supply current 30 mA
lo Output current +1 A
losink) Error amplifier output sink current 10 mA
Output energy Capacitive load 5 ud
T, Virtual junction temperature 150 °C
Tstg Storage temperature range —65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions.
If used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

(2) All voltages are with respect to the device GND terminal.

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all +3000
ins(")
Vesp) |Electrostatic discharge P - —— \Y
Charged device model (CDM), per JEDEC specification +2000
JESD22-C101, all pins®®

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

5.3 Recommended Operating Conditions

MIN NOM MAX| UNIT
v, Supply volt Vee OF
cc upply voltage Vel 30
R1/Ct 0 5.5
V| Input voltage \
VFB and lsgnse 0 5.5
OUTPUT 0 30
Vo Output voltage \Y
POWER GROUND™ -0.1 1
lec Supply current, externally limited 25 mA
lo Average output current 200 mA
logref) Reference output current -20 mA
fosc Oscillator frequency 100 500| kHz
TL284xB —40 85
T, Operating free-air temperature °C
TL384xB 0 70

(1)  The recommended voltages for VC and POWER GROUND apply only to the 14-pin D package.
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5.4 Thermal Information

TLx84xB
THERMAL METRIC(") D P D UNIT
8 PINS 8 PINS 14 PINS
Reua Junction-to-ambient thermal resistance 117.4 74.1 87.9 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
note.

5.5 Reference Section Electrical Characteristics

Ve = 15 V), Ry = 10 kQ, Ct = 3.3 nF, over recommended operating free-air temperature range (unless otherwise specified)

TL284xB TL384xB
PARAMETER TEST CONDITIONS UNIT
MIN TYP® MAX MIN TYP® MAX

Output voltage lo=1mA, T, =25°C 4.95 5 5.05 4.9 5 5.1 \%
Line regulation Vee=12Vio 25V 6 20 6 20 mV
Load regulation lo =1 mAto 20 mA 6 25 6 25 mV
Avergge temperature 0.2 0.4 0.2 04 mvrc
coefficient of output voltage
Output voltage, worst-case Vec=12V1to 25,
variation lo =1 mAto 20 mA 4.9 51 4.82 518 v
Output noise voltage f=10 Hzto 10 kHz, T, = 25°C 50 50 pv
Output-voltage long-term drift | After 1000 h at T; = 25°C 5 25 5 25 mV
Short-circuit output current -30 -100 -180 -30 -100 -180 mA

(1)  Adjust V¢ above the start threshold before setting Ve to 15 V.
(2) Alltypical values are at T; = 25°C.

5.6 Oscillator Section Electrical Characteristics

Ve = 15 V), Ry = 10 kQ, Ct = 3.3 nF, over recommended operating free-air temperature range (unless otherwise specified)
()]

TL284xB TL384xB
PARAMETER TEST CONDITIONS UNIT
MIN TYP® MAX MIN TYP® MAX
T,=25°C 47 52 57 47 52 57
Initial accuracy Ta = Tiow 0 Thign a4 60 a4 60| 2
Ty=25°C,Rr =62k, 225 250 275 225 250 275
CT =1nF
Voltage stability Veec=12Vio 25V 0.2 1 0.2 1 %
Temperature stability 5 5 %
Amplitude Peak to peak 1.7 1.7 \
T,=25°C,R{/CT=2V 7.8 8.3 8.8 7.8 8.3 8.8
Discharge current mA
Ri/Cr=2V 75 8.8 7.6 8.8

(1)  Adjust V¢ above the start threshold before setting it to 15 V.

(2) Alltypical values are at T; = 25°C.

(3) Output frequency equals oscillator frequency for the TL3842B and TL3843B. Output frequency is one-half the oscillator frequency for
the TL3844B and TL3845B.
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5.7 Error-Amplifier Section Electrical Characteristics

Ve = 15 V), Ry = 10 kQ, Ct = 3.3 nF, over recommended operating free-air temperature range (unless otherwise specified)

TL284xB TL384xB
PARAMETER TEST CONDITIONS UNIT
MIN TYP® MAX MIN TYP® MAX
Feedback input voltage COMP =25V 2.45 2.5 2.55 2.42 2.5 2.58 \%
Input bias current -0.3 -1 -0.3 -2 MA
Open-loop voltage Vo=2Vto4V 65 90 65 90 dB
amplification
Gain-bandwidth product 0.7 1 0.7 1 MHz
Supply-voltage rejection ratio |V =12V to 25V 60 70 60 70 dB
Output sink current VFB=27V,COMP =11V 2 6 2 6 mA
Output source current VFB=23V,COMP =5V -0.5 -0.8 -0.5 -0.8 mA
. VFB =23V,
High-level output voltage Ry = 15 kQ to GND 5 6 5 6 \
VFB =27V,
Low-level output voltage R, = 15 kQ to GND 0.7 1.1 0.7 1.1 \Y

(1)  Adjust V¢ above the start threshold before setting it to 15 V.

(2) Alltypical values are at T; = 25°C.
5.8 Current-Sense Section Electrical Characteristics

Ve = 15 V@), Ry = 10 kQ, Ct = 3.3 nF, over recommended operating free-air temperature range (unless otherwise specified)

TL284xB TL384xB
PARAMETER TEST CONDITIONS UNIT
MIN TYP() MAX MIN TYP() MAX

Voltage amplification(2) (3) 2.85 3 3.15 2.85 3 315 VNV
current.sgfise comparalor | comp = 5 v 0.9 1 1.1 0.9 1 11V
Suppy-vollage rejection  yc =12V 10 25V 70 70 dB
Input bias current -2 -10 -2 -10 MA
Delay time to output VFB=0Vto2V 150 300 150 300 ns

(1) Alltypical values are at T; = 25°C.

(2) Measured at the trip point of the latch, with VFB at 0 V.

(3) Measured between Isgnse and COMP, with the input changing from 0 V to 0.8 V.

(4) Adjust V¢ above the start threshold before setting Ve to 15 V.
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5.9 Output Section Electrical Characteristics

Ve = 15 V@), Ry = 10 kQ, Ct = 3.3 nF, over recommended operating free-air temperature range (unless otherwise specified)

TL284xB TL384xB
PARAMETER TEST CONDITIONS UNIT
MIN TYP() MAX MIN  TYP() MAX
loy =—20 mA 13 13.5 13 13.5
High-level output voltage \Y
lon =—200 mA 12 13.5 12 13.5
loL =20 mA 0.1 0.4 0.1 0.4
Low-level output voltage \%
loL =200 mA 1.5 2.2 1.5 22
Rise time C.=1nF T,=25°C 25 150 25 150 ns
Fall time C.=1nF T;=25°C 25 150 25 150 ns
UVLO saturation Vec =5V, loL =1mA 0.7 1.2 0.7 1.2 \Y

(1) Alltypical values are at T; = 25°C.
(2) Adjust V¢ above the start threshold before setting Ve to 15 V.

5.10 Undervoltage-Lockout Section Electrical Characteristics

Ve = 15 V@), Ry = 10 kQ, Ct = 3.3 nF, over recommended operating free-air temperature range (unless otherwise specified)

TL284xB TL384xB
PARAMETER TEST CONDITIONS UNIT

MIN TYP(™ MAX MIN TYP( MAX
TLx842B, TLx844B 15 16 17 14.5 16 17.5

Start threshold voltage \
TLx843B, TLx845B 7.8 8.4 9 7.8 8.4 9

Minimum operating voltage | TLx842B, TLx844B 9 10 11 8.5 10 1.5 v
after start-up TLx843B, TLx845B 7 7.6 8.2 7 76 8.2

(1)  All typical values are at T, = 25°C.
(2) Adjust V¢ above the start threshold before setting V¢ to 15 V.

5.11 Pulse-Width Modulator Section Electrical Characteristics

Ve = 15 V@), Ry = 10 kQ, Ct = 3.3 nF, over recommended operating free-air temperature range (unless otherwise specified)

TL284xB TL384xB
PARAMETER TEST CONDITIONS UNIT
MIN  TYP(™ MAX MIN TYP() MAX
TLx842B, TLx843B 92 96 100 92 96 100
Maximum duty cycle %
TLx844B, TLx845B 46 48 50 46 48 50
Minimum duty cycle 0 0 %

(1) Alltypical values are at T; = 25°C.
(2) Adjust V¢ above the start threshold before setting it to 15 V.

5.12 Supply Voltage Electrical Characteristics

Ve = 15 V@), Ry = 10 kQ, Ct = 3.3 nF, over recommended operating free-air temperature range (unless otherwise specified)

TL284xB TL384xB
PARAMETER TEST CONDITIONS UNIT
MIN TYP() MAX MIN TYP() MAX
Start-up current 0.3 0.5 0.3 0.5 mA
Operating supply current VFB and Isgnsg at OV 11 17 11 17 mA
Limiting voltage lcc =25 mA 30 39 30 39 \Y
(1) Alltypical values are at T; = 25°C.
(2) Adjust V¢ above the start threshold before setting it to 15 V.
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5.13 Typical Characteristics
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Figure 5-1. Supply Current vs Supply Voltage
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Figure 5-2. Error Amplifier Open-Loop Gain And Phase vs Frequency
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Figure 5-3. Current-Sense Input Threshold vs Error Amplifier Output Voltage
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Figure 5-4. Oscillator Discharge Current vs Temperature
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Figure 5-5. Reference Voltage vs Source Current
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Figure 5-7. Reference Short-Circuit Current vs Temperature
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Copyright © 2024 Texas Instruments Incorporated Submit Document Feedback 11
Product Folder Links: TL284xB TL384xB


https://www.ti.com
https://www.ti.com/product/TL284xB
https://www.ti.com/product/TL384xB
https://www.ti.com/lit/pdf/SLVS610
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVS610C&partnum=TL284xB
https://www.ti.com/product/tl284xb?qgpn=tl284xb
https://www.ti.com/product/tl384xb?qgpn=tl384xb

13 TEXAS

TL284xB, TL384xB INSTRUMENTS
SLVS610C — AUGUST 2006 — REVISED OCTOBER 2024 www.ti.com

100

90

80

70

60

50

40

30

Dyjax, Maximum Output Duty Cycle (%)

20

10
0.1 02 03 05 1 2 3 5 10
R;, Timing Resistor (kQ)

Figure 5-9. Maximum Output Duty Cycle vs Timing Resistor
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6 Detailed Description
6.1 Functional Block Diagram

Vee
34V NOM UvLO
5-V VRer
GND 5 + EN T
77 /] Internal
25 V\I Bias
VRer
Good
Logic
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PWM
VFB R
Latch
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Sense

Comparator

VRer

OUTPUT

Copyright © 2024 Texas Instruments Incorporated

Submit Document Feedback 13

Product Folder Links: TL284xB TL384xB


https://www.ti.com
https://www.ti.com/product/TL284xB
https://www.ti.com/product/TL384xB
https://www.ti.com/lit/pdf/SLVS610
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVS610C&partnum=TL284xB
https://www.ti.com/product/tl284xb?qgpn=tl284xb
https://www.ti.com/product/tl384xb?qgpn=tl384xb

13 TEXAS
TL284xB, TL384xB INSTRUMENTS
SLVS610C — AUGUST 2006 — REVISED OCTOBER 2024 www.ti.com

7 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification,
and Tl does not warrant its accuracy or completeness. TI's customers are responsible for
determining suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

7.1 Application Information
The error-amplifier configuration circuit is shown in Figure 7-1.

25V

Error
Amplifier

VLO.S mA

VFB

Zi T
Z COMP

A.  Error amplifier can source or sink up to 0.5 mA.

Figure 7-1. Error-Amplifier Configuration

The current-sense circuit is shown in Figure 7-2.

Error
Is Amplifier
(see Note A) 2R
Current-Sense
| ] ] comp Comparator
< Ry I ISENSE

Rs Ct
GND
. 77

A. Peak current (Is) is determined by the formula: Ismax) = 1 V/Rs
B. A small RC filter formed by resistor R; and capacitor C; may be required to suppress switch transients.

Figure 7-2. Current-Sense Circuit

The oscillator frequency is set using the circuit shown in Figure 7-3. The frequency is calculated as:
f=1/R:Ct

For Rt > 5 kQ:

f£1.72/R:Ct
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VREF ﬁ

Rt
Ry/Ct
Cr
GND %

Figure 7-3. Oscillator Section
7.2 Shutdown Technique

The PWM controller (see Figure 7-4) can be shut down by two methods: either raise the voltage at Isgnsg above
1V or pull the COMP terminal below a voltage two diode drops above ground. Either method causes the output
of the PWM comparator to be high (refer to block diagram). The PWM latch is reset dominant so that the output
remains low until the next clock cycle after the shutdown condition at the COMP or Isgnsg terminal is removed.
In one example, an externally latched shutdown can be accomplished by adding an SCR that resets by cycling
V¢ below the lower UVLO threshold. At this point, the reference turns off, allowing the SCR to reset.

1kQ

VREer
COMP

Shutdown —p

Isense

Shutdown —p 500 & =—m E—

To Current-Sense
Resistor

Figure 7-4. Shutdown Techniques

A fraction of the oscillator ramp can be summed resistively with the current-sense signal to provide slope

compensation for converters requiring duty cycles over 50% (see Figure 7-5). Note that capacitor C forms a filter
with R2 to suppress the leading-edge switch spikes.

VRer 1
i

0.1 uF

Ry/Ct

- R1 ibENSE

R2

Rsense

Figure 7-5. Slope Compensation
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7.3 Open-Loop Laboratory Test Fixture

In the open-loop laboratory test fixture (see Figure 7-6), high peak currents associated with loads necessitate
careful grounding techniques. Timing and bypass capacitors should be connected close to the GND terminal
in a single-point ground. The transistor and 5-kQ potentiometer sample the oscillator waveform and apply an
adjustable ramp to the Iggnsg terminal.

. . REF
| Son
4.7 kQ Vee
2N2222 »
100 kQ COMP VREF RN
1O f TL284xB Tk
+—s VFB  TL3gaxp Ve
Error Amplifier Adjust 0.1 uF
—T~U. 1T L
5ko 5 Isense OUTPUT o KBIW_ (oyrpyr
4.7 kQ
ISENSE R+/C ®
Adjust T GND
i GND
i ) S [ A
Cr =
Figure 7-6. Open-Loop Laboratory Test Fixture
7.4 Typical Application
7.4.1 Application Curves
100 100
Vee= 15 V
S0l R25kKQ 50
30| T,= 25C
20 g 30
3
10 8 20
2 §
T 5 »
g 2 2
) E 5
1 E
Dé_
0.5 3
0.3 2
0.2
01 > 5 5 10 20 30 20 100 01 03 1 3 10 30 100 300 1000
C,,Timing Capacitance(nF) f,Frequency(kHz)

8 Device and Documentation Support
8.1 Related Links

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

Table 8-1. Related Links

TECHNICAL TOOLS & SUPPORT &
PARTS PRODUCT FOLDER SAMPLE & BUY DOCUMENTS SOFTWARE COMMUNITY
TL284xB Click here Click here Click here Click here Click here
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Table 8-1. Related Links (continued)

TECHNICAL TOOLS & SUPPORT &
PARTS PRODUCT FOLDER SAMPLE & BUY DOCUMENTS SOFTWARE COMMUNITY
TL384xB Click here Click here Click here Click here Click here

8.2 Trademarks

All trademarks are the property of their respective owners.
8.3 Electrostatic Discharge Caution

A
A

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.

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.

8.4 Glossary

Tl Glossary

This glossary lists and explains terms, acronyms, and definitions.

9 Revision History

Changes from Revision B (July, 2007) to Revision C (October, 2024) Page
» Updated the numbering format for tables, figures, and cross-references throughout the document................. 1
» Changed ESD ratings, CDM rating from £3000V t0 £2000V...........uuuiiiiiiiieeiiieiicierr e e e e e e e e 4
+ Changed thermal information for D-8, D-14, and P-8 packages...........ccuuiiiiiiiiiiieiiiiiiee e 5
* Changed Electrical Char. table, TOTAL STANDBY CURRENT, VCC Zener voltage, typical value from 34V to
BV e e ee e e e e oo t——eeeeieh———eeeea———eeeeiat—eeeeeeiabeeeeeeaateeeaeeiatteeeeeeataeeeeeaasbaeeaeeaaraeeaaeaans 5
» Changed in Electrical Char. table, Oscillator Section: at Tj=25C, min. value from 49kHz to 47kHz, max. value
FTOM BEKHZ 10 STKHZ.....ceeii ettt e e e et r et e e e e e e s sa s s tetaeeeeeeaeeeeessaassstenaneenaaaeeeeanannns 5
» Changed in Electrical Char. table, Oscillator Section: at TA=Tlow to Thigh, min. value from 48kHz to 44kHz,
max. value from S56KHZ t0 BOKHZ...........ceeiiiii e e e e e e et e e e e e e e e e e e s s anenrereeeeeaeaeeeeananns 5

Changed in Electrical Char. table, OUTPUT Section: Rise and fall time, typical value from 50ns to 25ns........ 7
Changed in Electrical Char. table, PWM: maximum duty cycle of TLx842/3B, minimum value from 94% to

1S SO PSPPSR 7
Changed in Electrical Char. table, PWM: maximum duty cycle of TLx844/5B, minimum value from 47% to

0.ttt e e —— e e e et ———eeeeea——eeeeia——e—eeaaat—eeeeaaaateeeeeaaateeeeaaaatreeaeaaattaeeeeaaaaeeeeeaarreeeeaanres 7
Changed Part NUMDErS €dIted............ueiiiiiiiii et e e s e e e s ba e e e e s nneeeeas 7
Updated the Typical Characteristics graphs for lgischarge @and Ta, lycc-Vee, @and Diax @nd Rt.......oeeiinnn 8

Updated Application Curves for tdeadtime-Ct and Ri-f.........ooooiiiiii e

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

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 ©)
@ ©)

TL2842BD Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 85 TL2842B
TL2842BD-8 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 2842B
TL2842BDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL2842B

TL2842BDR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2842B
TL2842BDR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 2842B
TL2842BDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL2842B

TL2842BP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL2842BP
TL2842BP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL2842BP

TL2843BD Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 85 TL2843B
TL2843BD-8 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 2843B
TL2843BDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL2843B

TL2843BDR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2843B
TL2843BDR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 2843B

TL2843BDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL2843B
TL2843BDRG4-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2843B

TL2843BP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL2843BP
TL2843BP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL2843BP
TL2844BD-8 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 2844B
TL2844BDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes Call Tl | Nipdau Level-1-260C-UNLIM -40 to 85 TL2844B

TL2844BDR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2844B
TL2844BDR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 2844B

TL2844BDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL2844B
TL2844BDRG4-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2844B

TL2845BD Obsolete  Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 85 TL2845B
TL2845BD-8 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 2845B
TL2845BDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL2845B

TL2845BDR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2845B
TL2845BDR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 2845B
TL2845BDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL2845B
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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 ®)
@ ®)
TL2845BDRG4-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2845B
TL3842BD Obsolete  Production SOIC (D) | 14 - - Call Tl Call Tl 0to 70 TL3842B
TL3842BD-8 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 3842B
TL3842BDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TL3842B
TL3842BDR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 3842B
TL3842BDR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 3842B
TL3842BDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3842B
TL3842BP Obsolete Production PDIP (P) | 8 - - Call Tl Call Tl Oto 70 TL3842BP
TL3843BD Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl 0to 70 TL3843B
TL3843BD-8 Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 3843B
TL3843BDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3843B
TL3843BDR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 3843B
TL3843BDR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 3843B
TL3843BDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3843B
TL3843BP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3843BP
TL3843BP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3843BP
TL3844BD-8 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 3844B
TL3844BDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes Call Tl | Nipdau Level-1-260C-UNLIM 0to 70 TL3844B
TL3844BDR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 3844B
TL3844BDR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 3844B
TL3844BDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes Call Tl Level-1-260C-UNLIM Oto 70 TL3844B
TL3844BP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3844BP
TL3844BP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3844BP
TL3845BD Obsolete Production SOIC (D) | 14 - = Call Tl Call Tl 0to 70 TL3845B
TL3845BD-8 Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 3845B
TL3845BDR Obsolete  Production SOIC (D) | 14 - - Call Tl Call Tl 0to 70 TL3845B
TL3845BDR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 3845B
TL3845BDR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 3845B
TL3845BP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TL3845BP
TL3845BP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3845BP
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@ 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 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 TL2843B :

o Automotive : TL2843B-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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)
TL2842BDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL2842BDR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL2843BDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL2843BDR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL2844BDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL2844BDR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL2845BDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL2845BDR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL3842BDR SolIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
TL3842BDR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL3843BDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL3843BDR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL3844BDR SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL3844BDR-8 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL3845BDR-8 SOIC D 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)
TL2842BDR SOIC D 14 2500 353.0 353.0 32.0
TL2842BDR-8 SoIC D 8 2500 353.0 353.0 32.0
TL2843BDR SolIC D 14 2500 353.0 353.0 32.0
TL2843BDR-8 SOIC D 8 2500 353.0 353.0 32.0
TL2844BDR SOIC D 14 2500 353.0 353.0 32.0
TL2844BDR-8 SoIC D 8 2500 353.0 353.0 32.0
TL2845BDR SolIC D 14 2500 353.0 353.0 32.0
TL2845BDR-8 SOIC D 8 2500 353.0 353.0 32.0
TL3842BDR SOIC D 14 2500 353.0 353.0 32.0
TL3842BDR-8 SoIC D 8 2500 353.0 353.0 32.0
TL3843BDR SolIC D 14 2500 353.0 353.0 32.0
TL3843BDR-8 SOIC D 8 2500 353.0 353.0 32.0
TL3844BDR SOIC D 14 2500 353.0 353.0 32.0
TL3844BDR-8 SoIC D 8 2500 353.0 353.0 32.0
TL3845BDR-8 SOIC D 8 2500 353.0 353.0 32.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TL2842BP PDIP 8 50 506 13.97 11230 4.32
TL2842BP.A P PDIP 8 50 506 13.97 11230 4.32
TL2843BP P PDIP 8 50 506 13.97 11230 4.32
TL2843BP.A P PDIP 8 50 506 13.97 11230 4.32
TL2844BDR D SOIC 14 2500 507 3940 4.32
TL2844BDR.A D SoIC 14 2500 507 3940 4.32
TL3843BP P PDIP 50 506 13.97 11230 4.32
TL3843BP.A P PDIP 50 506 13.97 11230 4.32
TL3844BDR D SOIC 14 2500 507 3940 4.32
TL3844BDR.A D SoIC 14 2500 507 3940 4.32
TL3844BP P PDIP 8 50 506 13.97 11230 4.32
TL3844BP.A P PDIP 8 50 506 13.97 11230 4.32
TL3845BP P PDIP 8 50 506 13.97 11230 4.32
TL3845BP.A P PDIP 8 50 506 13.97 11230 4.32
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. 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 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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.
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

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.
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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.
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
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L ¢ DETAILS

— :

8X (.024) j C?
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X
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|
|
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.
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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

www.ti.com



MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
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P8 S WS I Wy
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/ T o 38)
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0.100 (2,54) O 430 (10, 92
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0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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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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