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4 Pin Configuration and Functions

IN1

TG1

N.C

BG1

BG2

GND

Exposed
Thermal Pad

IN2

TG2

OuUTP

EN

4-1. DRR Package, 12-Pin WSON (Top View)

R 4-1. Pin Functions

PIN o(" DESCRIPTION

NO. NAME

1 IN1 | Bridge .rectifier input 1. Connect to top side MOSFET Q1 source and bottom side MOSFET
Q4 drain.

2 TG1 O Top side MOSFET gate drive 1.

3 N.C — No connection.

4 BG1 (0] Bottom side MOSFET gate drive 1.

5 BG2 (0] Bottom side MOSFET gate drive 2.

6 GND G Device ground. Connect to bottom side MOSFETs Q3 and Q4 source and output ground.

7 EN | Enable pin. Can be connected to OUTP for always ON operation

8 oUTP | Bridge rectifier output. Connect to top side MOSFETs Q1 and Q2 drain. Connect a minimum
of 0.1uF between OUTP and GND close to the IC.

9 N.C — No connection.

10 N.C — No connection.

11 TG2 O Top side MOSFET gate drive 2.

12 IN2 | Bridge _rectifier input 2. Connect to top side MOSFET Q2 source and bottom side MOSFET
Q3 drain.

(1) 1=input, O = output, G = ground
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5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
OUTP to GND -0.3 100
IN1, IN2 to GND -2 OUTP+2
Input Pins \
EN to GND -0.3 OUTP
IN1-IN2 -100 100
BG1, BG2 to GND -0.3 15
Output Pins \%
TG1 to IN1 and TG2 to IN2 -0.3 15
Operating junction temperature(?) —40 150 °C
Storage temperature, Tgig —40 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

(2)  High junction temperatures degrade operating lifetimes. Operating lifetime is de-rated for junction temperatures greater than 125°C.

5.2 ESD Ratings

VALUE | UNIT
o Human body model (HBM), per ANSI/ESDA/ JEDEC JS-001(") +2000
Vesp) |Electrostatic discharge - — \Y
Charged device model (CDM), per JEDEC specification JS-002(2) +500
(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 NOM MAX UNIT

OUTP to GND 5 80
Input Pins V

EN to GND 0 OuTP
Input to Output | s 44 1Nk -80 v
pins
External
MOSFET max |GATE to SOURCE 15 \
Vs rating
T, Operating junction temperature range(® —40 150 °C

(1) Recommended Operating Conditions are conditions under which the device is intended to be functional. For specifications and test

conditions, see 7352 5.5.
(2) High junction temperatures degrade operating lifetimes. Operating lifetime is de-rated for junction temperatures greater than 125°C.

5.4 Thermal Information

LM74680
THERMAL METRIC(") DRR (WSON) UNIT

12 PINS
Rgia Junction-to-ambient thermal resistance 60.9 °C/W
Rauctop) Junction-to-case (top) thermal resistance 48 °C/W
Rays Junction-to-board thermal resistance 31.5 °C/W
Wr Junction-to-top characterization parameter 1.2 °C/W
Y5 Junction-to-board characterization parameter 314 °C/W

4 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LM74680
English Data Sheet: SNOSDF8


https://www.ti.com/product/jp/lm74680?qgpn=lm74680
https://www.ti.com/jp/lit/pdf/JAJSVY2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVY2&partnum=LM74680
https://www.ti.com/product/jp/lm74680?qgpn=lm74680
https://www.ti.com/lit/pdf/SNOSDF8

13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

LM74680
JAJSVY2 — DECEMBER 2024

5.4 Thermal Information (#zX)

LM74680
THERMAL METRIC(") DRR (WSON) UNIT
12 PINS
Rauc(bot) ‘Junction-to-case (bottom) thermal resistance 7.1 °C/W

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

report.

5.5 Electrical Characteristics
T, =—-40°C to +125°C; typical values at T; = 25°C, OUTP = 24V, Vgy = OUTP, Coyr: 1 YF over operating free-air
temperature range (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT

SUPPLY VOLTAGE
Voutp OUTP voltage range 5 80 \Y
VouTP_PORR OUTP POR rising threshold 3.72 43 4.8 \
VouTp_PORF OUTP POR falling threshold 34 4.0 4.5 \
VouTP_POR_Hys OUTP POR Hysteresis 0.3 \%
la Operating Quiescent Current OUTP = 24V 270 450 uA
IsHpN Shutdown Supply Current Ven=0V 0.27 3.82 MA
linx Input pin current Vink — Voutp = 30mV 10 16 A
ENABLE INPUT
VEN_IL Enable input low threshold 0.413 0.7 0.96 v
VEN_H Enable input high threshold 0.631 0.9 1.15
VEN_Hys Enable Hysteresis 0.134 0.2 0.265 \Y
len Enable sink current Ven=48V 72 241 nA
Vin to Voute
VEwp Reverse to forward turn ON threshold 169 195 226 mV
VRev Threshold for reverse current blocking -17 -1 -5 mV
V16 _REG Top side gate regulation voltage 7 11 16| mV
V1G_REG_SINK Top side regulation sink current 5 10 16 HA
V16 Fc Full conduction threshold 56 mV
GATE DRIVE
V1ex — Ving Top Gate Drive Voltage 8.7 10 1.1 \%
Veex — VenD Bottom Gate Drive Voltage 11.96 13 13.85 Vv

Peak source current x'T'\‘GXX__\QGINNS: 51 ?/O mv, 124 165 210| pA
e . Ving— Vanp = —50 mV,

Peak sink current Vrox— Vi = 5 V 100 mA

Peak source current Veex— Venp =5V 1.8 2.5 35| mA
laex Peak sink current Viox— Vonp = 5 V 80 mA

5.6 Switching

Characteristics

T, =-40°C to +125°C; typical values at T; = 25°C, OUTP = 24 V, Vg = OUTP, Coyrt: 1uF over operating free-air temperature
range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
EN7oLy Enable (low to high) to TGx Turn On 175 300 us
delay
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5.6 Switching Characteristics ($tX)
T, =-40°C to +125°C; typical values at T; = 25°C, OUTP = 24 V, Vgy = OUTP, Coyt: 1uF over operating free-air temperature
range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

Enable (low to high) to BGx Turn On
delay

ENTDLY 6.5 1 Ms

Reverse voltage detection to TGx Turn

tReverse Delay Off delay V(IN)_ V(OUTP) =100 mV to =100 mV 2 3.5 Ms
trorward Forward voltage detection to TGx Turn _
Vany — V =-100 mV to 700 mV 5 9.1 S
Recovery On delay (IN)™ ¥(OuTR) H
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5.7 Typical Characteristics
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5.7 Typical Characteristics (continued)
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6 Parameter Measurement Information
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7 Detailed Description
7.1 Overview

The LM74680 is an ideal diode bridge controller designed for efficient input voltage rectification in applications
requiring high performance and low power loss. It operates by driving four external N-channel MOSFETs in a full-
bridge configuration. During startup, the MOSFET body diodes conduct and rectify the input voltage. Once the
output voltage is above the power-on-reset threshold (Voutp porr) and the EN pin voltage is above high
threshold (Ven_iH) , the LM74680 transitions to active control mode.

In active mode, the controller utilizes an internal charge pump to drive the MOSFET gates high, enabling low
voltage drop forward conduction. Internal comparators monitor current flow to ensure the MOSFETs are turned
off during reverse current conditions, effectively emulating an ideal diode bridge. The LM74680 is well suited for
power critical applications such as video surveillance systems, building automation, and other electronics
requiring robust and efficient power delivery.

7.2 Functional Block Diag

ram

ouTP EN

TG1 I:

w [
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7.3 Feature Description
7.3.1 Input and Output Voltage

LM74680 supports power sources with wide input voltage range enabling both AC power source (12VAC,
24VAC) or a DC polarity-agnostic power source to be connected to its IN1 and IN2 pins. LM74680 is designed to
operate with IN1 and IN2 designed to vary from 80V to —80V.

The OUTP pin is used to power the LM74680 internal circuitry, typically drawing o when enabled and Igypn
when disabled. If the OUTP pin voltage is greater than the power-on-reset rising threshold, then LM74680
operates in either shutdown mode or active mode in accordance with the EN pin voltage. LM74680 supports an
OUTP voltage up to 80V during normal operation and can withstand voltage transients up to 100V ensuring
protection against surges.

7.3.2 Charge Pump

The internal charge pump supplies the voltage necessary to drive the gate of the external N-channel MOSFETs.
The charge pump is activated once the EN pin voltage is above the specified input high threshold, Vgy 1. If EN
pin is pulled low, then the charge pump remains disabled. By enabling and disabling the charge pump, the
operating quiescent current of the LM74680 can be optimized as per system requirements.

7.3.3 Gate Drivers

The gate drivers are used to control the external N-Channel MOSFETs by setting the GATE to SOURCE voltage
to the corresponding mode of operation. The FETs on the top side Q1 and Q2 are driven by gates TG1 and TG2
and the FETs on the bottom side Q3 and Q4 are driven by gates BG1 and BG2 respectively.

The internal charge pump powers the top side gate drivers and depending on the DRAIN to SOURCE voltage of
each MOSFET, LM74680 has three defined modes of operation the gate driver operates under which are
forward regulation, full conduction mode and reverse current protection. These modes are described in more
detailin 732> 7411, B/ a2 7.4.1.2,and 733 7.4.2. [X] 7-1 depicts how the modes of operation vary
according to the DRAIN to SOURCE voltage. The threshold between forward regulation and conduction modes
is when the DRAIN to SOURCE voltage is V1g reg- The threshold between forward regulation mode and
reverse current protection mode is when the DRAIN to SOURCE voltage is Vrgy.

Reverse Current

Protection Mode Regulated Conduction Mode Full Conduction Mode

|

|
< lg »l »
< > >

<

TGx to INx Voltage Regulated

v

<
<

T T
: 1 mv [
-1 mv 0omv Vrex—Voure 56 mV

7-1. Gate Driver Mode Transitions

The bottom-side gate drivers of the LM74680 are powered directly from the IN1 or IN2 voltage and operate in
two distinct modes which are forward full conduction and reverse current blocking. These gate drivers are
controlled by the following logic to ensure efficient power flow and protection against reverse current.

* BG1 is enabled and in full conduction when the voltage at IN1 is greater than that GND+2V and is disabled
when IN1 falls below IN2 to block reverse current flow.
» Similarly, BG2 is enabled when IN2 exceeds GND+2V and is disabled when IN2 is lower than IN1.
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7.3.4 Enable

The LM74680 has an enable pin, EN. The enable pin allows for the gate driver to be either enabled or disabled
by an external signal. If the EN pin voltage is greater than the rising threshold, the gate driver and charge pump
are activated as described in ©722> 7.3.3 and 72> 7.3.2. If the enable pin voltage is less than the input
low threshold, the charge pump and gate drivers are disabled placing the LM74680 in shutdown mode.

If the application doesn't need external ON/OFF control, the EN pin can be connected directly to OUTP pin.

A
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7.4 Device Functional Modes
7.4.1 Conduction Mode

Conduction mode occurs when the top gate drivers are enabled and there are two regions of operating in this
mode based on the source to drain voltage of the FETs driven by LM74680. The modes are described in 73
U 7411and B/ 7.4.1.2.

7.4.1.1 Regulated Conduction Mode

For the LM74680 to operate its top gates TG1 and TG2 in regulated conduction mode, the gate driver must be
enabled as described in ©71 =2 7.3.3 and the current from source to drain of the external MOSFET must be
within the range to result in an INx to OUTP voltage drop of Vrey to V1 rc. During forward regulation mode, the
INx to OUTP voltage is regulated to Vg reg by adjusting the gate to source voltage. This closed loop regulation
scheme enables graceful turn-off of the MOSFET at very light loads and ensures zero DC reverse current flow.

7.4.1.2 Full Conduction Mode

For the LM74680 to operate its top gates TG1 and TG2 in full conduction mode the gate driver must be enabled
as described in 73322 7.3.3 and the current from source to drain of the external MOSFET must be large
enough to result in an INx to OUTP voltage drop of greater than V1g rc. If these conditions are achieved the
GATE pin is internally connected to the charge pump resulting in the INx to OUTP voltage being equal to Vg —
Vinx- By connecting the internal charge pump to GATE the external MOSFET Rpg(on) is minimized reducing the
power loss of the external MOSFET when forward currents are large.

7.4.2 Reverse Current Protection Mode

For the LM74680 to operate in reverse current protection mode, the gate driver must be enabled as described in
/2l 7.3.3 and the current of the external MOSFET must be flowing from the drain to the source. When the
INx to OUTP voltage is typically less than Vrgy, reverse current protection mode is entered and the FET gates is
internally connected to the source. This connection of the TGx to INx pin disables the external MOSFET. The
body diode of the MOSFET blocks any reverse current from flowing from the drain to source.
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8 Application and Implementation

-
AT o7 7V r—variFliz, TI O®-EAERICE N0 TIEeL, Tl TEFO EMEFIdzets
PFEWZLER A, H 2 O B AR 28 OB AEPEIC OV T, BERO B THIKIL T 72Kz
R0FET, BEREITE ORI BEAZMIEL T ANTHZL T, VAT AOEREEZ R T OMLERHVET,

8.1 Application Information

The LM74680 drives four external N-channel MOSFETs in a diode bridge configuration, making it ideal for
rectifying an AC power supplies or polarity-agnostic DC power supplies. By replacing traditional diodes with
MOSFETs, the device minimizes conduction losses, resulting in improved thermal performance and increased
overall system efficiency. This makes it suitable for applications such as video door bell, industrial automation,
HVAC systems, and other AC-powered equipment where low power loss and high reliability are critical. The
schematic for a 24V AC input application is shown in [¢| 8-1 where the LM74680 is driving the high side
MOSFETs Q1, Q2 and low side MOSFETs Q3, Q4 in diode bridge configuration.

8.2 Typical Application

0—|

OUTP  EN
Q1 Q2
| |
6ov - TG1 TG2 6ov
p
LM74680
A o
IN1 IN2
0.1pF Cout
4
Q4 — Q3
24V AC C,\D 6ov BG2 BG1 |—1 6ov
\x‘ GND
*D1
SMBJ45CA
A 4 v
*Optional components for transient protection
Ed 8-1. Typical Application Circuit
8.2.1 Design Requirements
A design example, with system design parameters listed in & 8-1 is presented.
# 8-1. Design Parameters
DESIGN PARAMETER EXAMPLE VALUE
Input voltage and range 24V AC +10%
Maximum load current 2A
Output voltage ripple 10Vpp
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8.2.2 Detailed Design Procedure
8.2.2.1 Design Considerations

* Input operating voltage range, including line transients
*  Maximum load current
* Maximum ripple of output voltage

8.2.2.2 MOSFET Selection

The important MOSFET electrical parameters are the maximum continuous drain current Ip, the maximum drain-
to-source voltage Vpsgax), the maximum gate-to-source voltage Vgsmax), and the drain-to-source ON
resistance Rps(on)-

The Vps(max) rating of the MOSFET must be high enough to withstand the highest differential voltage seen in the
application, including any anticipated transients during fault conditions. For a 24V AC system, a MOSFET with a
voltage rating of 60V is recommended. The LM74680 can drive a maximum gate-to-source voltage of 13.8V. A
MOSFET with a minimum Vgguax) rating of 15V should be selected. For MOSFETs with lower Vgg ratings, a
Zener diode can be used to clamp the voltage to a safe level.

The MOSFET Ip rating must exceed the maximum continuous load current to ensure reliable operation under full
load conditions. Additionally, the MOSFET thermal resistance should be considered to ensure the junction
temperature (T,) remains within safe limits under the expected maximum power dissipation including the initial
inrush phase when the output capacitors are charged through the MOSFETs body diode. This helps maintain
reliability and performance in the application.

To reduce the MOSFET conduction losses, the lowest possible Rpson) is preferred, but selecting a MOSFET
based on low Rpsion) may not always be beneficial. Higher Rps(on) Will provide increased voltage information to
LM74680 reverse comparator at a lower reverse current. Reverse current detection is better with increased
Rps(on)- Choosing a MOSFET with Rps(on) that develops <30mV forward voltage drop at maximum current is a
good starting point. Usually, Rps(on) increases drastically below 4.5V Vgs and Rpg(on) is highest when Vgg is
close to MOSFET Vy,. For stable regulation at light load conditions, it is recommended to operate the MOSFET
close to 4.5V Vgg, that is, much higher than the MOSFET gate threshold voltage. It is recommended to choose
MOSFET gate threshold voltage Vi, of 2.5V to 3.5V maximum. Choosing a lower Vi, MOSFET also reduces the
turn ON time.

CSD88537ND Dual N-channel MOSFET from Texas Instruments is selected to meet this 24VAC bridge rectifier
design and it is rated at:

* VDS(MAX): 60V
. VGS(MAX): +20V
*  Rps(on): 12.5mQ (typical) and 15mQ (maximum) at 10V Vgg

8.2.2.3 Output Capacitance

A minimum ceramic capacitor of 0.1uF is recommended to be placed across the OUTP and GND pins as close
to the LM74680 as possible for decoupling. Additional output capacitance Coyt may be required to ensure that
the rectified output voltage remains within the recommended operating range of the LM74680 and also to meet
the output voltage ripple requirements of downstream circuitry depending on the system's tolerance.

The additional capacitance required between OUTP and GND is based on the downstream power demands and
the allowable voltage ripple. Coyt in the hundreds to thousands of microfarads is common. A good starting point
is selecting Coyt such that:

Cour = Iroap / (VrippLe X 2 X Freq) (1)

Where,

* lLoap is the average output load current
*  VRgippLE is the maximum tolerable output ripple voltage
* Freqis the frequency of the input AC source
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For example, in a 50Hz, 24V AC application where the load current is 1A and the tolerable ripple is 1V, choose
Cout = 1A/(10V x 2 x 50Hz) = 1mF.

8.2.3 Application Curves

m M ™ I ™ Te2IN2 n - " n n n " -

Ed 8-2. 24V AC Input, Coyt = 1mF, 30W Load, Ed 8-3. 24V AC Input, Coyt = 1mF, 30W Load, EN
Steady State Toggle High

p e P o -\ " I n n 1 r\ n n ] " fa n n
e - n - " n ~ ~ P ~ n n A A A A n
Lo e A A e = T = =
L e VS N S RN WD D | Y VR U (S VY B

-

o faw-cn = B B [ s ome

8-4. 24V AC Input, Coyt = 1mF, 30W Load, EN 8-5. 24V AC Input, Coyt = 1mF, 30W Load, EN
Toggle Low High, Input Hotplug

[ oute

——————— e~~~ S~~~ ] A e e e e~ e e e S e e e ]
o A m n A " " n n A A n n N N N N A A \
Wy
N A A n ) " ) ) A ) I " n n ] A n A A h
| f—— — — — - e e - -]

o e o : E
B 8-6. 24V AC Input, Coyt = 1mF, Load Step From 8-7. 24V AC Input, Coyt = 1mF, Load Step From
10W to 30W 30W to 10W
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a2 W W

A ANV A YA ANVAN

& 8-9. 12V DC Input, Startup

oute

K 8-10. —12V DC Input, Startup

N Y SR SR B A A Y
les o S S S S N S

SR S NEORRY [ WO S VRS A VPSR . UG (S WO S Y . SO R W

i 20 R i
8-11. 24V AC Input, Freq = 1kHz, Coyt = 1mF,
Steady State

8.3 Power Supply Recommendations
8.3.1 Transient Protection

The TVS at input or output is not required for the LM74680 to operate, but it may be required to clamp the
voltage transients caused by lightning, switching surges, or power disturbances that can exceed the voltage
ratings of MOSFETs and the controller possibly causing damage. A TVS diode protects against such events by
clamping the transient voltages to safe levels. For 24V AC systems, a bidirectional TVS with a standoff voltage
above the AC peak and a clamping voltage below the MOSFET's maximum rating is recommended. In well-
regulated applications with minimal transient risks, a TVS diode may not be necessary.

To avoid output voltage buildup during input hotplug conditions due to coupling from MOSFET gate capacitance
using MOSFETs with input capacitance of at least 1nF is recommended. If the input capacitance of the selected
MOSFET is less than 1nF, add a 1nF capacitor between the gate and source of the top-side MOSFETSs.

8.4 Layout
8.4.1 Layout Guidelines

» Place the decoupling capacitor close to the OUTP pin and IC GND.
* For the top side MOSFETSs, connect the INx, TGx, and OUTP pins of LM74680 close to the MOSFET

SOURCE, GATE, and DRAIN pins.

« The high current path is through the MOSFETSs, therefore it is important to use thick and short traces for the
source and drain of the MOSFET to minimize resistive losses.
» The TGx and BGx pins of the LM74680 must be connected to the respective MOSFET gate with a short

trace.

* Place transient suppression components close to LM74680.
» Obtaining acceptable performance with alternate layout schemes is possible, however the layout shown in =
7> ar 8.4.2 is intended as a guideline and to produce good results.
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8.4.2 Layout Example

ouT @ O GND

® o
CSD88537ND :l |: CSD88537ND

Dual N-FET © Dual N-FET

EREmAnt

0] (@) © ©
© LM74680 ©
Top layer
Thermal Pad
IN1 e @ IN2 Bottom layer
G
0.1uF
X 8-12. LM74680 Example Layout
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9 Device and Documentation Support

9.1 RF+a AV MOEFBEMERITIMSHE

R 2 A D EH IOV TOBIEZ T EDITIE ., www.tij.cojp DT /A AR 7 4 V2 % BV TLIE S, @] 27
Vo7 U TRERT D8, BRSNTZT R TORNERICEAT XAV AN B2 T IDZENTEET, BHOFEMIC
DONTE, WETENTRF 2 A MIEEFN TWDSRET R B30,

9.2HR—F-UY—2X

TRA A AL AV LAY E2E™ PR —h T F—F AL, TV =T RRRERE A DRI LR T A M Ao
—IPLRGEN D EBEGAZEN TEXAGI T, BEFEORIEERR LD, ME OEME LIV T52L T, i T
TR XA RIS N TEET,

Vo 7STNBar 7o 0%, FEFRE LIV BUROFE RIS NDIH DT, ZNHIETF TR A AV LAY DA
BERRERR TALDTITRL, T L TR F R A AV LAY O R A KM LSO TIEHVER A, T H R AR
A DER G EZRLTTIESN,
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THRP R AL AV )AL E2E™ is a trademark of Texas Instruments.
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10 Revision History
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DATE REVISION NOTES

December 2024 * Initial Release

11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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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 ©)
@ ©)
LM74680DRRR Active Production WSON (DRR) | 12 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L74680
LM74680DRRR.A Active Production WSON (DRR) | 12 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L74680

@ 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.
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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 OO0 O 00 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)
LM74680DRRR WSON DRR 12 5000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 19-Dec-2024

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LM74680DRRR WSON DRR 12 5000 367.0 367.0 35.0

Pack Materials-Page 2



GENERIC PACKAGE VIEW
DRR 12 WSON - 0.8 mm max height

3x 3, 0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
DRRO0012G WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

WSON - 0.8 mm max height
PLASTIC SMALL OUTLINE - NO LEAD

DRR0012G
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SOLDER MASK DETAILS
4227052/A 08/2021

NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DRRO0012G WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 13
82% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
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NOTES: (continued)

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