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How Al is Accelerating Advancements in Electronics Manufacturing

Credit: Benedict O'Neill, Wevolver, How Al is Accelerating Advancements in Electronics Manufacturing, 21 March, 2024.

The electronics industry has some incredibly complex manufacturing practices and supply chains. Electronic technology
evolves at a rapid pace, and products often contain dozens of components sourced from all over the world. Take the
Apple iPhone 15, for example. The pocket-size device has a frame made by Chinese company Foxconn, a display made
by Korean tech giant Samsung, and communications chips from U.S. companies Qualcomm and Broadcom. That’s a lot

of technology and a lot of logistics.

But a complex supply chain is just the tip of the iceberg. Electronics manufacturers are faced with many diverse
challenges such as expanding into new markets, ensuring quality products while dealing with increasing part complexity,
reacting to supply chain volatility and resiliency, and dealing with rising concerns over the carbon footprint of electronics

throughout their life cycle. Safety issues and smaller forms add further challenges.

Current trends in electronics address some of these issues but exacerbate others. Developments in material science are re-
sulting in advanced electronics materials that are lighter and more energy-efficient, helping reduce the carbon footprint of
electronic products while heightening their performance. 2024 may even see a rise in the use of biodegradable electron-
ics. Elsewhere, electronics 3D printing continues to show promise in terms of agile manufacturing that eases pressure on
global supply chains by localising production, as well as specific applications like 3D printed flexible PCBs

(Printe Circvit Boands).
Yet these new developments bring added technological complexity and create new challenges.

So where does integration of artificial intelligence (AI) come into play? Al is expected to be a major electronics industry
trend in 2024 — in terms of production, supply chains, and features of products themselves. As the technology continues
to evolve at a rapid pace, engineers and product designers have the opportunity to harness Al for faster and more effective
ideation, rapid prototyping, and shorter time-to-market, while suppliers and OEMs (Original Equipment Menufacturers)
can deploy Al for tasks like predictive maintenance and defect detection. Al can also be deployed in procurement pro-
cesses for smart supply chain management, using big data to make better forecasting and buying decisions. Finally, con-
sumers are beginning to demand improved Al features in products. For example, the next iPhone is expected to provide a

revamp of the Al capabilities of its “Siri” digital assistant.
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One of the most exciting potential uses of artificial intelligence in the electronics industry is the acceleration of product
design and development. Engineers and product designers can use Al tools to expedite idea generation and iteration,
visualize and develop those ideas, automatically generate Design for Manufacturability (DfM) feedback, initiate and

oversee rapid prototyping, and ultimately reduce the time-to-market for cutting-edge products.

Al can be implemented at the earliest stages of product development. For example, during market research, companies
can use Al tools like Appen and Speak to turn data into consumer insights, helping them identify market opportunities.
Some of the biggest limitations on this kind of AI use is limited or noisy data, but the electronics industry — particularly

consumer electronics — can potentially provide vast datasets due to the large number of end-users.



3.0 A, Step-Down Switching
Regulator

LM2596

The LM2596 regulator is monolithic integrated circuit ideally suited
for easy and convenient design of a step—down switching regulator
(buck converter). It is capable of driving a 3.0 A load with excellent
line and load regulation. This device is available in adjustable output
version and it is internally compensated to minimize the number of
external components to simplify the power supply design.

Since LM2596 converter is a switch-mode power supply, its
efficiency is significantly higher in comparison with popular
three—terminal linear regulators, especially with higher input voltages.

The LM2596 operates at a switching frequency of 150 kHz thus
allowing smaller sized filter components than what would be needed
with lower frequency switching regulators. Available in a standard
5-lead TO-220 package with several different lead bend options, and
D2PAK surface mount package.

The other features include a guaranteed *4% tolerance on output
voltage within specified input voltages and output load conditions, and
+15% on the oscillator frequency. External shutdown is included,
featuring 80 wA (typical) standby current. Self protection features
include switch cycle-by-cycle current limit for the output switch, as
well as thermal shutdown for complete protection under fault
conditions.

Features
® Adjustable Output Voltage Range 1.23 V-37V
® Guaranteed 3.0 A Output Load Current

® Wide Input Voltage Range up to 40 V

® 150 kHz Fixed Frequency Internal Oscillator

® TTL Shutdown Capability

® [ow Power Standby Mode, typ 80 uA

® Thermal Shutdown and Current Limit Protection
® Internal Loop Compensation

® Moisture Sensitivity Level (MSL) Equals 1

® These Devices are Pb—Free

Applications

e Simple High—Efficiency Step—-Down (Buck) Regulator
e Efficient Pre—Regulator for Linear Regulators

® On-Card Switching Regulators

® Positive to Negative Converter (Buck—Boost)

® Negative Step—Up Converters

°

Power Supply for Battery Chargers

2 Tnya Junn
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TO-220
1 TV SUFFIX
5 CASE 314B

Heatsink surface connected to Pin 3

TO-220
T SUFFIX
CASE 314D

Pin

Vin
Output
Ground
Feedback
ON/OFF

arwn

D2PAK
D2T SUFFIX
CASE 936A

-

Heatsink surface (shown as terminal 6 in
case outline drawing) is connected to Pin 3

MARKING DIAGRAMS

O] o0.]O

2596-ADJ
LM LM
2596 T-ADJ AWLYWWC,% 2596T-ADJ
AWLYWWG U U U U U AWLYWWG
I.I |.| |.| | 5
1 5
1 5
A = Assembly Location
WL = Wafer Lot
Y =Year

WW = Work Week
G = Pb-Free Package

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 23 of this data sheet.
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Typical Application (Adjustable Output Voltage Version)

i_ I_(I;eedback R1
12V Wil imoses 14 0wl Lo
Unregulated | 33 uH 3.1k
DC Input ' 1 |_8UIPU! ELIN -l_CFFO 5.0 V Regulated
Colt | _ 1% Lot l Output 3.0 A Load
100 ”FI 3GGND ?_&io—N/OFF imsazz* Cout

T 220 uF

Block Diagram

+V; I |
Unrggcullﬁ:)i?o l C1)In : 3.;{ ;./gll?lgig:al ON/OFF I| ;)N/OFF
Cin =+ I l | =
Feedback I |
i | Current +-L :
R2 | Fixed Gain Limit_~]1 I
CFFT 4 ! Error i\mplmer Comparator l_ _ I
Ri | Driver | Regulated
| Freq Latch | L1 (0] vtp ut
| Shift | Qutput (T out
I S0kHz T 30Amp |2 l
| | 1285V | ¥ Switch | GND DI =Cou
| | Band-Gep | [ 150Ktz Rosot || Thermal r‘ﬁ : | 1 o
| Oscillator Shutdown | 1 = =
.- 4
-
Figure 1. Typical Application and Internal Block Diagram
MAXIMUM RATINGS
Rating Symbol Value Unit
Maximum Supply Voltage Vin 45 \%
ON/OFF Pin Input Voltage - -0.3V<V<+V, \%
Output Voltage to Ground (Steady-State) - -1.0 \%
Power Dissipation
Case 314B and 314D (TO-220, 5-Lead) Pp Internally Limited w
Thermal Resistance, Junction-to—Ambient Roua 65 °C/wW
Thermal Resistance, Junction-to-Case Rouc 5.0 °C/W
Case 936A (D2PAK) Pp Internally Limited w
Thermal Resistance, Junction-to—-Ambient Roua 70 °C/W
Thermal Resistance, Junction-to-Case Rouc 5.0 °C/W
Storage Temperature Range Tstg -65to +150 °C
Minimum ESD Rating (Human Body Model: C = 100 pF, R = 1.5 kQ) - 2.0 kV
Lead Temperature (Soldering, 10 seconds) - 260 °C
Maximum Junction Temperature Ty 150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

3 Tya TUnn
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PIN FUNCTION DESCRIPTION

Pin | Symbol Description (Refer to Figure 1)

1 Vin This pin is the positive input supply for the LM2596 step—down switching regulator. In order to minimize voltage transi-
ents and to supply the switching currents needed by the regulator, a suitable input bypass capacitor must be present
(G, in Figure 1).

2 Output This is the emitter of the internal switch. The saturation voltage Vg of this output switch is typically 1.5 V. It should be
kept in mind that the PCB area connected to this pin should be kept to a minimum in order to minimize coupling to
sensitive circuitry.

3 GND Circuit ground pin. See the information about the printed circuit board layout.

4 Feedback | This pin is the direct input of the error amplifier and the resistor network R2, R1 is connected externally to allow pro-
gramming of the output voltage.

5 ON/OFF | It allows the switching regulator circuit to be shut down using logic level signals, thus dropping the total input supply
current to approximately 80 uA. The threshold voltage is typically 1.6 V. Applying a voltage above this value (up to
+Vin) shuts the regulator off. If the voltage applied to this pin is lower than 1.6 V or if this pin is left open, the regulator
will be in the “on” condition.

OPERATING RATINGS (Operating Ratings indicate conditions for which the device is intended to be functional, but do not guarantee
specific performance limits. For guaranteed specifications and test conditions, see the Electrical Characteristics.)

Rating Symbol Value Unit

Operating Junction Temperature Range Ty -40to +125 °C

Supply Voltage

Vin 4.510 40 v
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