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4 Pin Configuration and Functions

4-1. D Package 14-Pin SOIC Top View
Eq 4-2. D or P Package 8-Pin SOIC or PDIP Top

View
£ 4-1. Pin Functions
PIN
TYPE(" DESCRIPTION
NAME D DorP
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
g?{\gEED 8 — — Output PWM ground terminal
REF 14 8 (0] Oscillator voltage reference
RT/CT 7 4 1/0 Oscillator RC input
VC 11 — — Output PWM positive voltage supply
Vee 12 7 — Device positive voltage supply
VFB 3 2 | Error amplifier input
(1) 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)(")

MIN MAX UNIT

Vee Supply Voltage® Self limiting —
A Analog input voltage range, VFB and ISENSE -0.3 6.3 \%
Vo Output Voltage 35 \%
\ Input Voltage, VC and D Package only 35 \%
lec Supply current 30 mA
lo Output current +1 A

error amplifier output sink current 10 mA
T, Virtual junction temperature 150 °C

Output energy (capacitive load) 5 ud
Tstg Storage temperature -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 pin.
5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins(") +3000
V(Esp) Electrostatic discharge \%
Charged device model (CDM), per JEDEC specification JESD22-C101, all pins(® +2000

(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

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

MIN TYP MAX UNIT
V¢e and VC) Supply Voltage 30 \%
V), RT/CT Input Voltage 0 5.5 \%
V), VFB and ISENSE Input Voltage 0 5.5 \%
Vo, OUTPUT Output voltage 0 30 \%
Vo, POWER GROUND("  Output voltage -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
TL284x -40 85
Ta Operating free-air temperature °C
TL384x 0 70
(1) These recommended voltages for VC and POWER GROUND apply only to the D package.
5.4 Thermal Information
TLx84x
THERMAL METRIC(") D (SOIC) D (SOIC) P (PDIP) UNIT
8 PINS 14 PINS 8 PINS
Resa Junction-to-ambient thermal resistance 117.4 87.9 741 °C/W

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

note.
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5.5 Electrical Characteristics

over operating free-air temperature range, Ve

=15 V("), Ry = 10 kQ, Ct = 3.3 nF (unless otherwise noted)

TL284x TL384x
PARAMETER TEST CONDITIONS(®) UNIT
MIN TYP@ MAX MIN TYP® MAX
Reference Section
Output voltage lo=1mA, Ty =25°C 4.95 5 5.05 4.9 5 5.1 \Y
Line regulation Vec=12Vto 25V 6 20 6 20 mV
Load regulation lo =1 mAto 20 mA 6 25 6 25 mV
Temperature coefficient of output voltage 0.2 0.4 0.2 0.4| mv/°C
Output voltage with worst-case variation \n/qcp(\:t: ;g \n/mtb? 25V lo=1 4.9 5.1 4.82 5.18 \Y
Output noise voltage ;;0100 Hz to 10 kHz, Ta = 50 50 (Y
Output-voltage long-term drift After 1000 h at Ty = 25°C 5 25 5 25 mV
Short-circuit output current -30 -100 -180 -30 -100 -180 mA
Oscillator Section
Oscillator frequency(® Tp=25°C 47 52 57 47 52 57| kHz
Frequency change with supply voltage Vee=12Vto 25V 2 10 2 10| Hz/kHz
Frequency change with temperature 50 50 Hz/kHz
peak-to-peak amplitude at RT/CT 1.7 1.7 \%
Error-Amplifier Section
Feedback input voltage COMP at2.5V 2.45 2.50 2.55 2.42 2.50 2.58 \%
Input bias current -0.3 -1 -0.3 -2 uA
Open-loop voltage amplification Vo=2Vto4V 65 90 65 90 dB
Gain-bandwidth product 0.7 1 0.7 1 MHz
Supply-voltage rejection ratio Veec=12Vito 25V 60 70 60 70 dB
Output sink current xFB’ at2.7V, COMP at 1.1 2 6 2 6 mA
Output source current VFB, at 2.3V, COMP at5V -0.5 -0.8 -0.5 -0.8 mA
Hihg-level output voltage \é',:\l% at2.3V, R =15kQto 5 6 5 6 \%
Low-level output voltage \(/5',:\1% at27V,R =15k to 0.7 1.1 0.7 1.1 \%
Current-sense Section
Voltage amplification See®) ) 2.85 3 3.13 2.85 3 315 VNV
Current-sense comparator threshold COMP at 5V, see 0.9 1 1.1 0.9 1 1.1 \Y
Supply-voltage rejection ratio Voo =12V to 25V, see® 70 70 dB
Input bias current -2 -10 -2 -10 HA
Delay time to output 150 300 150 300 ns
Output Section
High-level output voltage lon = 20 mA 13 135 3 135 \Y
lon =—200 mA 12 13.5 13 13.5
lon =20 mA 0.1 0.4 0.1 0.4
Low-level output voltage \%
lon = 200 mA 1.5 22 1.5 2.2
Rise time CL=1nF, Ta=25°C 25 150 25 150 ns
fall time CL=1nF, Ta=25°C 25 150 25 150 ns
Undervoltage-Lockout Section
Start threshold voltage TLx842, TLx844 15 16 17 14.5 16 17.5 v
TLx843, TLx845 7.8 8.4 9 7.8 8.4 9
Minimum operating voltage TLx842, TLx844 9 10 11 8.5 10 11.5 v
after startup TLx843, TLx845 7 7.6 8.2 7 76 8.02
Pulse-Width-Modulator Section
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5.5 Electrical Characteristics (¥tX)

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

TL284x TL384x
PARAMETER TEST CONDITIONS(®) UNIT
MIN TYP@ MAX MIN TYP® MAX

TLx842, TLx843 92% 97% 100% 92% 97% 100%
Maximum duty cycle

TLx844, TLx845 46% 48% 50% 46% 48% 50%
Minimum duty cycle 0% 0%

Supply Voltage

Start-up current 0.5 1 0.5 1 mA
Operating supply current VFB and ISENSE at 0 V 1 17 11 17 mA
Limiting voltage lcc =25 mA 39 39 \Y

M
(2
(©)

4)
®)

5.6 Typical Characteristics

All typical values are at TA = 25°C.

TLx844 and TLx845.

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

These parameters are measured at the trip point of the latch, with VFB at 0 V.
Voltage amplification is measured between ISENSE and COMP, with the input changing from 0 V to 0.8 V.

Output frequency equals oscillator frequency for the TLx842 and TLx843. Output frequency is one-half the oscillator frequency for the

9.2
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5-1. Oscillator Discharge Current vs Temperature for V|y =15
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5-2. Current Sense Input Threshold vs Error Amplifier Output
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5-3. Error Amplifier Open-Loop Gain and Phase vs
Frequency Vcc =15V, R =100 kQ, and T =25 °C

5-4.
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5.6 Typical Characteristics (continued)
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5-5. Output Saturation Voltage vs Load Current for Vgc = 15
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5-6. Reference Short Circuit Current vs Temperature for Vjy =
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5-7. Reference Voltage vs Source Current
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5-8. Reference Voltage vs Temperature
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5-9. Dead Time vs Timing Capacitance
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5-10. Timing Resistance vs Frequency
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6 Detailed Description
6.1 Overview

The TL284x and TL384x 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. Some of the internally implemented circuits are an undervoltage lockout (UVLO), featuring
a start-up current of less than 1 mA, and a precision reference 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 MOSFETSs, is low when it is in the off state.

Maijor differences between members of these series are the UVLO thresholds and maximum duty-cycle ranges.
Typical UVLO thresholds of 16 V (on) and 10 V (off) on the TLx842 and TLx844 devices make them ideally
suited to off-line applications. The corresponding typical thresholds for the TLx843 and TLx845 devices are 8.4 V
(on) and 7.6 V (off). The TLx842 and TLx843 devices can operate to duty cycles approaching 100%. A duty-
cycle range of 0 to 50% is obtained by the TLx844 and TLx845 by the addition of an internal toggle flip-flop,
which blanks the output off every other clock cycle.

The TL284x-series devices are characterized for operation from -40°C to +85°C. The TL384x devices are
characterized for operation from 0°C to 70°C.

6.2 Functional Block Diagram

12

Vee
34 V NOM UvLO
5-V REF 14
GND 9 - + EN T REF
/I Internal
\‘ I Bias
Vref
Good 1 vC
|-| |-| Logic
RT/CT L 0osC 10 OUTPUT
e
—PBT - — 8 POWER
GROUND
Error
Amplifier —1s
L o—
3 PWM
R
VFB Latch
comp ! Current-
Sense
5 Comparator
ISENSE

A. The toggle flip-flop is present only in TL2844, TL2845, TL3844, and TL3845. Pin numbers shown are for the D (14-pin) package.
6.3 Feature Description
6.3.1 Pulse-by-Pulse Current Limiting

Pulse-by-pulse limiting is inherent in the control scheme. An upper limit on the peak current can be established
by simply clamping the error voltage. Accurate current limiting allows optimization of magnetic and power
semiconductor elements while ensuring reliable supply operation
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6.3.2 Error Amplifier With Low Output Resistance

With a low output resistance, various impedance networks may be used on the compensation pin input for error
amplifier feedback.

6.3.3 High-Current Totem-Pole Output
The output of the TLx84x devices can sink or source up to 1 A of current.

6.4 Device Functional Modes
6.4.1 Shutdown Technique

The PWM controller (see [X| 6-1) can be shut down by two methods: either raise the voltage at ISENSE above 1
V 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 (see Functional 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 ISENSE terminal is
removed. In one example, an externally latched shutdown can be accomplished by adding an SCR that resets
by cycling VCC below the lower UVLO threshold. At this point, the reference turns off, allowing the SCR to reset.

1kQ

REF
COMP

Shutdown —p

ISENSE

Shutdown —» 500 O

To Current-Sense
Resistor

B 6-1. Shutdown Techniques

6.4.2 Slope Compensation

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 [X| 6-2).

e

Capacitor C forms a filter with R2 to suppress the leading-edge switch spikes.

1

N

T*
L R1 LISENSE

REF

R2

ISENSE —f‘ J/I_I/I_
— Ul
/‘I\ Rsense

B 6-2. Slope Compensation
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7 Application and Implementation

-
AT o7 7V r—variFliz, TI O®-EAERICE N0 TIEeL, Tl TEFO EMEFIdzets

PRAEV 2L ER A, 4 O BN T2/ O EPEIZ OV TIE, BREEROBEETHMTL T /722l
RET, BERITIAH ORGIRIELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

7.1 Typical Application

The following application is an open-loop laboratory test fixture. This circuit demonstrates the setup and use of
the TL284x and TL384x devices and their internal circuitry.

In the open-loop laboratory test fixture (see [X]| 7-1), 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 ISENSE terminal.

® ® REF
Rt
4.7 kQ Vee
2N2222
DUT
1002 CcomP R
1kQ =<0.1yF
e v
Error Am;)(:l_fle: VFB TL284x cc _T_
Jus TL384x ~~0.1yF
4.7 kQ
ISENSE
.—
Adjust RT/CT GND
- GND
N
Cr =8

7-1. Open-Loop Laboratory Test Fixture

7.1.1 Design Requirements

The design techniques in the following sections may be used for power supply PWM applications which fall
within the following requirements.

* 500-kHz or lower operation
» 30-V or less output voltage
* 200-mA or less output current
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7.1.2 Detailed Design Procedure
7.1.2.1 Current-Sense Circuit

Error
Is Amplifier
(see Note A) 2R
Current-Sense
COMP Comparator
—l L Ry J L ISENSE

Rs Ct
T

1V
Rs A small RC filter formed by resistor Rf and capacitor Cf may be required to

|
A.  Peak current (IS) is determined by the formula; -

suppress switch transients.

7-2. Current-Sense Circuit Schematic

7.1.2.2 Error-Amplifier Configuration

25V

Error
Amplifier

VFB ]

Zi 7
z COMP

A. Error amplifier can source or sink up to 0.5 mA.
7-3. Error-Amplifier Configuration Schematic

7.1.2.3 Oscillator Section

REF

Rt
(see Note A)

RT/CT

Cr
and %

& 7-4. Oscillator Section Schematic

f 172
A. ForRr>5kQ: R:C;
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7.1.3 Application Curve

The application curve shows oscillator characteristics for chosen capacitor and resistor values.

30

N
&)

N
o

'\

lcc— Supply Current — mA
>

0 5 10 15 20 25 30 35 40 45
Vcc— Supply Voltage — V

Eq 7-5. Supply Current vs Supply Voltage

7.2 Power Supply Recommendations

See Recommended Operating Conditions for the recommended power supply voltages for the TL284x and
TL384x devices. Tl also recommends to have a decoupling capacitor on the output of the device's power supply
to limit noise on the device input.

7.3 Layout
7.3.1 Layout Guidelines

Always try to use a low EMI inductor with a ferrite type closed core. Some examples would be toroid and
encased E core inductors. Open core can be used if they have low EMI characteristics and are located a bit
more away from the low power traces and components. Make the poles perpendicular to the PCB as well if using
an open core. Stick cores usually emit the most unwanted noise.

7.3.1.1 Feedback Traces

Try to run the feedback trace as far from the inductor and noisy power traces as possible. Also, keep the
feedback trace to be as direct as possible and somewhat thick. These two sometimes involve a trade-off, but
keeping it away from inductor EMI and other noise sources is the more critical of the two. Run the feedback trace
on the side of the PCB opposite of the inductor with a ground plane separating the two.

7.3.1.2 Input/Output Capacitors

When using a low value ceramic input filter capacitor, it should be located as close to the V¢ pin of the IC as
possible. This will eliminate as much trace inductance effects as possible and give the internal IC rail a cleaner
voltage supply. Some designs require the use of a feed-forward capacitor connected from the output to the
feedback pin as well, usually for stability reasons. In this case it should also be positioned as close to the IC as
possible. Using surface mount capacitors also reduces lead length and lessens the chance of noise coupling into
the effective antenna created by through-hole components.

7.3.1.3 Compensation Components

External compensation components for stability should also be placed close to the IC. Surface mount
components are recommended here as well for the same reasons discussed for the filter capacitors. These
should not be located very close to the inductor either.
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7.3.1.4 Traces and Ground Planes

Make all of the power (high current) traces as short, direct, and thick as possible. It is good practice on a
standard PCB board to make the traces an absolute minimum of 15 mils (0.381 mm) per Ampere. The inductor,
output capacitors, and output diode should be as close to each other possible. This helps reduce the EMI
radiated by the power traces due to the high switching currents through them. This will also reduce lead
inductance and resistance as well, which in turn reduces noise spikes, ringing, and resistive losses that produce
voltage errors.

The grounds of the IC, input capacitors, output capacitors, and output diode (if applicable) should be connected
close together directly to a ground plane. It would also be a good idea to have a ground plane on both sides of
the PCB. This will reduce noise as well by reducing ground loop errors as well as by absorbing more of the EMI
radiated by the inductor. For multi-layer boards with more than two layers, a ground plane can be used to
separate the power plane (where the power traces and components are) and the signal plane (where the
feedback and compensation and components are) for improved performance. On multi-layer boards the use of
vias will be required to connect traces and different planes. It is good practice to use one standard via per 200
mA of current if the trace will need to conduct a significant amount of current from one plane to the other.

Arrange the components so that the switching current loops curl in the same direction. Due to the way switching
regulators operate, there are two power states. One state when the switch is on and one when the switch is off.
During each state there will be a current loop made by the power components that are currently conducting.
Place the power components so that during each of the two states the current loop is conducting in the same
direction. This prevents magnetic field reversal caused by the traces between the two half-cycles and reduces
radiated EMI.

7.3.2 Layout Example
LEGEND
Power or GND Plane *
O VIA to Power Plane vV
¢™1 VIA to GND Plane ] o
_{I 1 ! REF 16 I O
| COMP | -- i
Error signal - 2 VF T|_Xl84 VCC 15 O
X
Current Sense W‘ I 3 ISENSE I OUTPUT
- - o]
=5 —farer — —4 GND viout

%] 7-6. Layout of D-8 or P Package for TLx84x Devices
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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 ©)
@ ©)

TL2842D Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 85 TL2842
TL2842D-8 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 TL2842
TL2842DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 TL2842

TL2842DR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 TL2842
TL2842DR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 TL2842
TL2842DR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 TL2842

TL2842P NRND Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL2842P
TL2842P.A NRND Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL2842P
TL2843D-8 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 TL2843
TL2843DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL2843

TL2843DR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL2843
TL2843DR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL2843
TL2843DR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL2843
TL2843DRE4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL2843
TL2843DRG4-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL2843

TL2843P Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL2843P
TL2843P.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL2843P

TL2844D Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 85 TL2844
TL2844D-8 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 TL2844
TL2844DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL2844

TL2844DR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL2844
TL2844DR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL2844
TL2844DR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL2844
TL2844DRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL2844

TL2844P NRND Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40to 85 TL2844P
TL2844P.A NRND Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40to 85 TL2844P
TL2844PE4 NRND Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL2844P

TL2845D Obsolete  Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 85 TL2845
TL2845D-8 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 TL2845
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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 ®)
@ ®)

TL2845DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL2845
TL2845DR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL2845
TL2845DR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL2845
TL2845DR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL2845
TL2845DRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL2845
TL2845P NRND Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL2845P
TL2845P.A NRND Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL2845P
TL3842D-8 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 TL3842
TL3842DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR Oto 70 TL3842
TL3842DR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR 0to 70 TL3842
TL3842DR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR Oto 70 TL3842
TL3842DR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR Oto 70 TL3842
TL3842DRE4-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR Oto 70 TL3842
TL3842P Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3842P
TL3842P.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3842P
TL3842PE4 Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3842P
TL3843D Obsolete  Production SOIC (D) | 14 - - Call Tl Call Tl 0to 70 TL3843
TL3843D-8 Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 TL3843
TL3843DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3843
TL3843DR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TL3843
TL3843DR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3843
TL3843DR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3843
TL3843P Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3843P
TL3843P.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3843P
TL3844D Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl 0to 70 TL3844
TL3844D-8 Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 TL3844
TL3844DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3844
TL3844DR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TL3844
TL3844DR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3844
TL3844DR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3844
TL3844P Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3844P
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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 ®)
4 (©)]
TL3844P.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TL3844P
TL3844PE4 Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3844P
TL3845D Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3845
TL3845D-8 Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 TL3845
TL3845D.A Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3845
TL3845DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3845
TL3845DR-8 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3845
TL3845DR-8.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TL3845
TL3845DR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL3845
TL3845P Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3845P
TL3845P.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3845P
TL3845PE4 Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL3845P

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

@ Mmaterial 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.
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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. 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
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
ti @) | @ )
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)
TL2842DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL2842DR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL2843DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL2843DR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL2844DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL2844DR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL2845DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL2845DR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL3842DR SolIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
TL3842DR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL3843DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL3843DR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL3844DR SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL3844DR-8 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL3845DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL3845DR-8 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)

TL2842DR SOIC D 14 2500 353.0 353.0 32.0

TL2842DR-8 SoIC D 8 2500 353.0 353.0 32.0
TL2843DR SolIC D 14 2500 353.0 353.0 32.0

TL2843DR-8 SOIC D 8 2500 353.0 353.0 32.0
TL2844DR SOIC D 14 2500 353.0 353.0 32.0

TL2844DR-8 SoIC D 8 2500 353.0 353.0 32.0
TL2845DR SolIC D 14 2500 353.0 353.0 32.0

TL2845DR-8 SOIC D 8 2500 353.0 353.0 32.0
TL3842DR SOIC D 14 2500 353.0 353.0 32.0

TL3842DR-8 SOIC D 8 2500 353.0 353.0 32.0
TL3843DR SolIC D 14 2500 353.0 353.0 32.0

TL3843DR-8 SOIC D 8 2500 353.0 353.0 32.0
TL3844DR SOIC D 14 2500 353.0 353.0 32.0

TL3844DR-8 SOIC D 8 2500 353.0 353.0 32.0
TL3845DR SolIC D 14 2500 353.0 353.0 32.0

TL3845DR-8 SOIC D 8 2500 353.0 353.0 32.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TL2842P P PDIP 8 50 506 13.97 11230 4.32
TL2842P.A P PDIP 8 50 506 13.97 11230 4.32
TL2843P P PDIP 8 50 506 13.97 11230 4.32
TL2843P.A P PDIP 8 50 506 13.97 11230 4.32
TL2844P P PDIP 8 50 506 13.97 11230 4.32
TL2844P.A P PDIP 8 50 506 13.97 11230 4.32
TL2844PE4 P PDIP 8 50 506 13.97 11230 4.32
TL2845P P PDIP 8 50 506 13.97 11230 4.32
TL2845P.A P PDIP 8 50 506 13.97 11230 4.32
TL3842P P PDIP 8 50 506 13.97 11230 4.32
TL3842P.A P PDIP 8 50 506 13.97 11230 4.32
TL3842PE4 P PDIP 8 50 506 13.97 11230 4.32
TL3843P P PDIP 8 50 506 13.97 11230 4.32
TL3843P.A P PDIP 8 50 506 13.97 11230 4.32
TL3844P P PDIP 8 50 506 13.97 11230 4.32
TL3844P.A P PDIP 8 50 506 13.97 11230 4.32
TL3844PE4 P PDIP 8 50 506 13.97 11230 4.32
TL3845D D SoIC 14 50 506.6 8 3940 4.32
TL3845D.A D SOIC 14 50 506.6 8 3940 4.32
TL3845P P PDIP 8 50 506 13.97 11230 4.32
TL3845P.A P PDIP 8 50 506 13.97 11230 4.32
TL3845PE4 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.

[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.
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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.
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
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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