@ MICROCHIP

Product Change Notification / SYST-18LHSB769

Date:

19-Oct-2023

Product Category:

Switching Regulators

PCN Type:

Document Change

Notification Subject:

Data Sheet - MCP1643 Data Sheet

Affected CPNs:

SYST-18LHSB769 Affected CPN_10192023.pdf
SYST-18LHSB769 Affected CPN_10192023.csv

Notification Text:

SYST-18LHSB769

Microchip has released a new Datasheet for the MCP1643 Data Sheet of devices. If you are using one of these devices please read the
document located at MCP1643 Data Sheet.

Notification Status: Final

Description of Change: ¢ Added information about the Automotive Qualification status of the device in “Features”
¢ Updated Table 5-1

e Updated package drawings in 7.0 “Packaging Information”

¢ Updated “Product Identification System” with Automotive Qualified devices

* Minor text and format changes throughout

Impacts to Data Sheet: See above details.

Reason for Change: To improve productivity.

Change Implementation Status: Complete

Date Document Changes Effective: 19 Oct 2023

NOTE: Please be advised that this is a change to the document only the product has not been changed.

Page 1 of 2



https://www.microchip.com/mymicrochipapi/api/pcn/DownloadPcnDocument?pcnId=20326&affectedcpns=pdf
https://www.microchip.com/mymicrochipapi/api/pcn/DownloadPcnDocument?pcnId=20326&affectedcpns=xls
https://www.microchip.com/mymicrochip/filehandler.aspx?documentid=9b54ae23-1adf-4f81-b8b3-b9e810334fc9

Markings to Distinguish Revised from Unrevised Devices:N/A

Attachments:

MCP1643 Data Sheet

Please contact your local Microchip sales office with questions or concerns regarding this notification.
Terms and Conditions:
If you wish to receive Microchip PCNs via email please register for our PCN email service at our PCN

home page select register then fill in the required fields. You will find instructions about registering for
Microchips PCN email service in the PCN FAQ section.

If you wish to change your PCN profile, including opt out, please go to the PCN home page select login
and sign into your myMicrochip account. Select a profile option from the left navigation bar and make
the applicable selections.



https://www.microchip.com/bin/downloadDocument?documentUuid=9b54ae23-1adf-4f81-b8b3-b9e810334fc9
http://www.microchip.com/distributors/SalesHome.aspx
http://www.microchip.com/pcn
http://www.microchip.com/pcn
http://www.microchip.com/pcn/faqs
http://www.microchip.com/pcn

MICROCHIP

MCP1643

1 MHz Low Start-up Voltage Synchronous Boost
LED Constant Current Regulator

Features

Passes Automotive AEC-Q100 Reliability Testing
1.6A Typical Peak Input Current Limit
Up to 550 mA LED Load Current

Low Start-up Voltage: 0.65V (typical, 25 mA LED
Current)

Low Operating Input Voltage: down to 0.5V
Maximum Input Voltage < V| gp < 5.0V
Maximum Output Voltage:

- 5.0V

- Overvoltage Protection

Low Reference Voltage:

- VEg=120 mV

- Minimal Power Loss on Sense Resistor
Pulse-Width Modulation Mode Operation (1 MHz)
Internal Synchronous Rectifier

Internal Compensation

Inrush Current Limiting

Internal Soft-Start (240 s typical)
Shutdown (EN = GND):

- True Load Disconnect

- Dimming Control by Variable Duty Cycle
Shutdown Current: 1.2 pA (typical)
Overtemperature Protection

Packages:

- MSOP-8

- 2mm x 3 mm DFN-8

Applications

One and Two Cell Alkaline and NiMH/NiCd
Portable LED Lighting Products

LED Flashlight and Head Lamps
Rechargeable Flashlights

Wall LED Lamps with Motion Detectors
LED supply for backlights

General LED constant current applications

Description

MCP1643 is a compact, high-efficiency, fixed
frequency, synchronous step-up converter optimized to
drive one LED with constant current, that operates from
one and two-cell alkaline and NiMH/NiCd batteries.
The device can also drive two red/green/yellow series
connection LEDs.

Low-voltage technology allows the regulator to start up
without high-output voltage and load-current overshoot
from a low 0.65V input. High efficiency is accomplished
by integrating the low resistance N-Channel Boost
switch and synchronous P-Channel switch. All
compensation and protection circuitry are integrated to
minimize external components.

The internal feedback (Vgg) voltage is set to 120 mV for
low power dissipation when sensing and regulating
LED current. A single resistor sets the constant current
output that drives the LED load.

The device features an output overvoltage protection
that limits the output voltage to 5.0V typical, in case the
LED fails or output load is disconnected.

The LED will either be turned OFF or turned ON using
the enable input. A True Output Load Disconnect mode
provides input-to-output isolation while Shutdown
(EN = GND) by removing the normal boost regulator
diode path from input to output. Shutdown state
consumes 1.2 pA from input at room temperature.

The LED can be turned on and off with a variable duty
cycle pulse-width modulation (PWM) signal applied to
the EN pin for dimming applications.

The device also features a thermal shutdown at
+150°C with +25°C hysteresis.

Two package options, MSOP-8 and 2 mm x 3 mm
DFN-8, are available.

The MCP1643 is AEC-Q100 qualified for automotive
applications.

Package Types

MCP1643 MCP1643
MSOP-8 2x3 DFN*

EN[T]° [BIVIN  EN[1:° 8|V
Veg[2] [7]1Senp VB 2 EP '7|Senp
NCI3] 6]PaND NC 396 Panp

Vourl4l [51SW

Vour |4: 9| SW
* Includes Exposed Thermal Pad (EP), see Table 3-1.
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MCP1643

Typical Applications
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MCP1643

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

EN, FB, VIN, sz, VOUT 2 GIN D e e e e e et eeaeee e e —————————— +6.5V
EN, FB oo < maximum Vgt or V|y > (GND - 0.3V)
(@18} o101 B g o)y QO (elU 1} @10 =1 o | PRSPPSO Continuous
oA i B IS T o F= (o o PRSPPI Internally Limited
o] =T T [ =T 0 0] 01T = (B = SR -65°C to +150°C
Ambient Temp. With POWEr APPIEA........ooooiiiiiiie e e aaree s -40°C to +85°C
Operating JUNCHON TEMPEIAtUIE.........cooiiuiie ettt et e st e e e e e s e e e e anee e e enneeeaneeeeeeeenneas -40°C to +125°C
ESD Protection On All Pins:
1SS 4 kV
I L ettt ettt et oo et e et e ettt e et eeeaaeeeeteeeeanteeeanneeeeneeeeanteeeanneeeenteeenseeeaneeeeteeeeanneeeaneeeanreeeans 300V

T Notice: Stresses above those listed under “Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions
above those indicated in the operational sections of this specification is not intended. Exposure to maxi-
mum rating conditions for extended periods may affect device reliability.

DC CHARACTERISTICS

Electrical Characteristics: Unless otherwise indicated, V| = EN = 1.2V, Coyr =20 puF, C\y = 10 pF, L= 4.7 pH,
ILep = 25 mA, T = +25°C. Boldface specifications apply over the Tp range of -40°C to +85°C.

Parameters Sym | Min ‘ Typ | Max ‘ Units ‘ Conditions

Input Characteristics

Minimum Input Voltage VIN — 0.5 — \Y Note 1, Note 3
After Start-Up
Start-Up Voltage VN — 0.65 0.8 \Y Note 2, Note 1
Output Overvoltage VouT ovp — 5.0 — \Y Note 3
Protection -
Shutdown lQSHDN — 1.2 — MA EN = GND;
Quiescent Current includes N-Channel and
P-Channel Switch Leakage
Feedback Voltage Veg 105 120 135 mvV | —
Feedback Input Ve — 60 — pA —
Bias Current
NMOS Switch Leakage INLK — 0.4 — pA VN = Vsw = 4.0V
VOUT =45V
VEN = VFB =GND
PMOS Switch Leakage IpLk — 0.25 — MA VN = VS = GND;
VOUT =45V
NMOS Switch RDS(ON)N — 0.2 — Q lLED =250 mA, (Note 3)
ON Resistance
PMOS Switch RDS(ON)P — 0.4 — Q lLED =250 mA, (Note 3)
ON Resistance
NMOS Peak lN(MAX) —_— 1.6 —_— A Note 3
Switch Current Limit
Maximum Duty Cycle DCmax — 90 — % Note 3

Note 1: For V|y<VouT, ILEp remains in regulation up to V|y = V| gp minus a headroom @ LED typical Vg and I.

2: Vpytcompletely discharged. If the output capacitor remains partially charged, the device will start-up at
the minimum possible voltage.

3: Determined by characterization, not production tested.

© 2013-2023 Microchip Technology Inc. and its subsidiaries DS20005208B-page 3



MCP1643

DC CHARACTERISTICS (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, V| = EN = 1.2V, Coyt =20 pF, Cjy = 10 pF, L= 4.7 pH,
ILep = 25 mA, T = +25°C. Boldface specifications apply over the T, range of -40°C to +85°C.

Parameters Sym Min Typ Max Units Conditions
Minimum Duty Cycle DCuin — 5 — % Note 3
Switching Frequency fsw 0.85 1.0 1.15 MHz |—
EN Input Logic High Viy 75 — — % of VN | ILep= 25 mA
EN Input Logic Low Vi — — 20 % of Vin | ILep = 25 mA
EN Input Leakage Current lENLK — 0.9 — MA Ven = 1.2V
EN Low-to-High,
— 240 — us 90% of Vour;

lLED =25 mA, (Note 3)

EN Low-to-High,
— 270 — us 90% of Vour;
lLED =300 mA, (Note 3)

Soft Start Time tss

Thermal Shutdown

Die Temperature Tsp - 150 — C ILep= 25 MA

Die Temperature

Hysteresis Tsoys — 25 — c |—

Note 1: For V|y<VouT, ILED remains in regulation up to V|y = V| gp minus a headroom @ LED typical Vg and I.

2: Vpytcompletely discharged. If the output capacitor remains partially charged, the device will start-up at
the minimum possible voltage.

3: Determined by characterization, not production tested.

TEMPERATURE SPECIFICATIONS

Electrical Characteristics: Unless otherwise indicated, V| = EN = 1.2V, Cqyt = 20 puF, Cy = 10 uF, L=4.7 pH,
ILep = 25 mA, T = +25°C. Boldface specifications apply over the T, range of -40°C to +85°C.

Parameters ‘ Sym ‘ Min ‘ Typ ‘ Max ‘ Units ‘ Conditions
Temperature Ranges
Operating Ambient Temperature Range Ta -40 — +85 °C | Steady State
Storage Temperature Range Ta -65 — +150 °C |—
Maximum Junction Temperature T, — — +150 °C | Transient

Package Thermal Resistances

Thermal Resistance, 8-Lead,

2 mm x 3 mm DFN Oua - 68 - Cw | —

Thermal Resistance, 8-Lead, MSOP 0,a — 211 — °C/IW |—

DS20005208B-page 4 © 2013-2023 Microchip Technology Inc. and its subsidiaries



MCP1643

2.0 TYPICAL PERFORMANCE CURVES

Note: The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range Se.g., outside specified power supply range) and, therefore, outside the warranted range.

Note: Unless otherwise indicated, V| = EN = 1.2V, Cqoyr =20 uF, Cy = 10 uF, L=4.7 pH, | gp = 25 mA, Tp = +25°C,

MSOP-8 package.
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FIGURE 2-1: One White LED I gp vs. V.
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MCP1643

Note: Unless otherwise indicated, V| = EN = 1.2V, Cqoyr =20 uF, C\y = 10 uF, L=4.7 pH, I gp = 25 mA, Tp = +25°C,

MSOP-8 package.
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FIGURE 2-10: Maximum I gp vs. V.
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MCP1643

Note: Unless otherwise indicated, V| = EN = 1.2V, Cqoyr =20 uF, C\y = 10 uF, L=4.7 pH, I gp = 25 mA, Tp = +25°C,

MSOP-8 package.
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MCP1643

3.0 PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 3-1.

TABLE 3-1: PIN FUNCTION TABLE
MCP1643 MCP1643 Symbol Description
2x3mmDFN| msop | Y P
1 1 EN Enable pin. The logic high enables the operation. Do not allow this pin to
float.
2 2 Vv Reference Voltage pin. Connect to the Vgg pin, the Rger (LED current set
FB resistor), and the cathode of the LED load.
3 3 NC Unconnected pin.
Boost Converter Output pin. Connect to this pin the anode of the LED load.
4 4 Vout ! L .
An output filter capacitor is required.
Boost and Rectifier Switch Input pin. Connect the boost inductor between
5 5 SW
SW and V|N'
6 6 PenD Power Ground Reference pin.
7 7 Senp | Signal Ground Reference pin.
8 8 VN Input Supply Voltage pin. A local bypass capacitor is required.
9 — EP Exposed Thermal Pad; must be connected to Pgnp and Sgnp.

3.1 Enable Pin (EN)

The EN pin is a logic-level input used to enable or
disable device switching. Device has low quiescent
current while disabled. A logic high (>75% of V|y) will
enable the regulator output. A logic low (<20% of V)
will ensure that the regulator is disabled.

3.2 Feedback Voltage Pin (Vgg)

The Vg pin is used to regulate the voltage across the
RseT sense resistor to 120 mV, to keep the output LED
current in regulation.

3.3 Unconnected Pin (NC)

This pin is unconnected.

34 Output Voltage Power Pin (Voyr)

High current flows through the integrated P-Channel
and out of this pin to the output capacitor, LED load and
RseT sense resistor. The output voltage must be fil-
tered using a 4.7 yF to 20 yF X7R or X5R ceramic
capacitor. The value of the output capacitor depends
on the load current.

3.5 Switch Node Pin (SW)

Connect the inductor from the input voltage to the SW
pin. The SW pin carries inductor current and can be as
high as 1.6 A typical peak value. The integrated
N-Channel switch drain and integrated P-Channel
switch source are internally connected at the SW node.

3.6 Power Ground (Pgnp) and Signal
Ground Pins (Sgnp)

The power ground pin is used as a return for the high-
current N-Channel switch.

The signal ground pin is used as a return for the
integrated Vg and error amplifier.

The length of the trace from input cap return, output
cap return and Pgnp and Sgnp should be made as
short as possible to minimize noise on the ground pins.

The Sgnp and Pgnp pins are connected externally.

3.7 Power Supply Input Voltage Pin
(Vin)

Connect the input voltage source to V. The input
source should be decoupled to GND with a 4.7 pF
minimum capacitor.

3.8 Exposed Thermal Pad (EP)

There is no internal electrical connection between the
Exposed Thermal Pad (EP) and the Pgnyp and Sgnp
pins. They must be connected to the same potential on
the Printed Circuit Board (PCB).

DS20005208B-page 8
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MCP1643

4.0 DETAILED DESCRIPTION

4.1 Device Overview

The MCP1643 is capable of starting up with a low volt-
age, while achieving high efficiency to drive one or
more LEDs with constant current.

The MCP1643 is a fixed frequency, synchronous
step-up converter, with a low voltage reference of
120 mV, optimized to keep the output current constant
by regulating the voltage across the feedback resistor
(RseT)-

The normal boost converter with a high voltage refer-
ence has a high voltage drop across the current sense
resistor. The power dissipated in the sense resistor
reduces the efficiency of a LED driver solution. There-
fore, the voltage drop on the sense resistor used to reg-
ulate the LED current must be low, in this case by a low
Vg value of 120 mV.

The device can operate from one or two-cell alkaline
and NiMH/NiCd batteries. The maximum input voltage
is 5.0V. The device features an Overvoltage Protection

that protects the device if the output voltage (Voyr) is
higher than 5.0V. This usually happens if the LED is
disconnected. While V| < VouT, the load current (I gp)
remains in regulation until V| is close to V| gp (see
Typical Applications and Figures 2-1 to 2-3).

A True Output Load Disconnect mode provides input-
to-output isolation while in Shutdown (EN = GND). In
this state, the MCP1643 LED driver drains 1.2 YA cur-
rent from the battery at room temperature.

A high level of integration lowers the total system cost,
eases the implementation and reduces board area.
The device also features internal compensation, low
noise, soft start and thermal shutdown.

4.2 Functional Description

The MCP1643 is a compact, high-efficiency, fixed fre-
quency, step-up DC-DC converter that operates as a
constant current generator for applications powered by
either one or two-cell, alkaline, NiCd, or NiMH batter-
ies.

Figure 4-1 depicts the functional block diagram of the
MCP1643 device.

VouT

Direction
Control

Internal
VIN BIAS
sSw J
Gate Drive
and

EN Shutdown ‘ R
Control
Logic __JE%} "~ ISENSE

Panp Oscillator Corﬁlp?epnesation ( S>
SeND
PWM/PFM ILI
Logic ]
— 120mv
J VB
EA
FIGURE 4-1: MCP1643 Block Diagram.
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MCP1643

4.21 LOW-VOLTAGE START-UP

The MCP1643 LED Constant Current Driver is capable
of starting from a low-input voltage. Start-up voltage is
typically 0.65V for a 25 mA LED load.

For applications in which the device turns on and off
fast, the start-up voltage is lower than 0.65V, because
the output capacitor remains partially charged. After
start-up, the device operates down to 0.5V input.

There is no Undervoltage-Lockout feature for the
MCP1643 LED Constant Current Driver. The device
will start up at the lowest possible voltage and run down
to the lowest possible voltage.

When enabled, the internal start-up logic turns the
rectifying P-Channel switch on until the output
capacitor is charged to a value close to the input
voltage. The rectifying switch is current limited during
this time. After charging the output capacitor to the
input voltage, the device starts switching in open loop,
because the LED is turned off and the feedback input
voltage is zero. Once Vg is equal to the minimum for-
ward voltage (V) of the LED, the device enters in close
loop and regulates the voltage across the Rggt resis-
tor, which is connected between Vgg pin and GND.

422 PWM MODE OPERATION

The MCP1643 LED Constant Current Driver operates
as a fixed frequency, synchronous boost converter. The
switching frequency is internally maintained with a pre-
cision oscillator typically set to 1 MHz. Because the
LEDs require high currents, the device will work in
PWM Continuous mode. At very low LED currents, the
MCP1643 might run in PWM Discontinuous mode. As
it features an anti-ringing control, the switching noise is
low. The P-Channel switch acts as a synchronous rec-
tifier, by turning off to prevent reverse current flow from
the output cap back to the input in order to keep effi-
ciency high.

Lossless current sensing converts the peak current sig-
nal to a voltage to sum with the internal slope compen-
sation. This summed signal is compared to the voltage
error amplifier output to provide a peak current control
command for the PWM signal. The slope
compensation is adaptive to the input and output
voltage. Therefore, the converter provides the proper
amount of slope compensation to ensure stability, but is
not excessive, which causes a loss of phase margin.
The peak current limit is set to 1.6 A typical.

423 ADJUSTABLE OUTPUT LED
CURRENT

The MCP1643 LED’s current is adjustable with an
external resistor, called RggT, connected to Vg pin and
GND.

The device regulates the voltage on the Rggt and pro-
vides a constant current trough LED while V|y < Vourt
(minus a 300 mV-400 mV headroom in case of low
LED currents) (see Figures 2-1 and 2-2).

The internal Vreg voltage is 120 mV. There are limits
applied when the Rggt value is calculated over the
input voltages (see Typical Applications).

424 ENABLE

The enable pin is used to turn the boost converter on
and off. The enable threshold voltage varies with input
voltage. To enable the boost converter, the EN voltage
level must be greater than 75% of the V| voltage. To
disable the boost converter, the EN voltage must be
less than 20% of the V| voltage.

4241 True Output Disconnect

The MCP1643 device incorporates a true output
disconnect feature. With the EN pin pulled low, the
output of the MCP1643 is isolated or disconnected
from the input by turning off the integrated P-Channel
switch and removing the switch bulk diode connection.
This removes the DC path, typical in boost converters,
which allows the output to be disconnected from the
input. During this mode, 1.2 yA (typical) of current is
consumed from the input (battery). True output discon-
nect does not discharge the output; this allows a faster
start-up in dimming or load step applications.

4242 PWM Dimming

The MCP1643 allows dimming by turning the LED on
and off with a variable duty cycle PWM signal applied
to the EN pin. The maximum frequency for dimming is
limited by the internal soft-start of 240 us (typical). By
varying the duty cycle of the PWM signal applied on EN
input, the LED current is changing linearly (see
Figure 2-8).

425 INTERNAL BIAS

The MCP1643 LED Constant Current Driver gets its
start-up bias from V. Once the output exceeds the
input, bias comes from the output. Therefore, once
started, the operation is completely independent of V.
The operation is only limited by the output power level
and the input source series resistance. Once started,
the output will remain in regulation, down to 0.5V typi-
cal with 25 mA LED current for low-source impedance
inputs.

DS20005208B-page 10
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4.2.6 INTERNAL COMPENSATION

The error amplifier, with its associated compensation
network, completes the closed loop system by
comparing the voltage from the sense resistor to a
120 mV reference at the input of the error amplifier and
feeding the amplified and inverted signal to the control
input of the inner current loop. The compensation net-
work provides phase leads and lags at appropriate fre-
quencies to cancel excessive phase lags and leads of
the power circuit. All necessary compensation compo-
nents and slope compensation are integrated.

427 SHORT CIRCUIT PROTECTION

Unlike most boost converters, the MCP1643 LED Con-
stant Current Driver allows its output to be shorted
during normal operation. The internal current limit and
overtemperature protection limit excessive stress and
protect the device during periods of short circuit, over-
current and overtemperature.

4.2.8 OUTPUT OVERVOLTAGE
PROTECTION

Overvoltage Protection is designed to protect the
MCP1643 if the output voltage (VoyT) becomes higher
than 5.0V. Because the device is a step-up converter
that runs as a constant current generator, if the load is
disconnected, the output increases up to dangerous
voltages. This happens when the LED fails. The device
stops switching and the Vg7 value is verified periodi-
cally if it is higher than 5.0V (see Figure 2-18).

This feature does not protect the LED. An optional
Zener diode is added between Vg1 and Vg pins to
clamp the output voltage and protects the LED against
excessive voltage and current.

4.2.9 OVERTEMPERATURE
PROTECTION

Overtemperature protection circuitry is integrated in the
MCP1643 LED Constant Current Driver. This circuitry
monitors the device junction temperature and shuts the
device off if the junction temperature exceeds the typi-
cal +150°C threshold. If this threshold is exceeded, the
device will automatically restart once the junction tem-
perature drops by 25°C.

© 2013-2023 Microchip Technology Inc. and its subsidiaries
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5.0 APPLICATION INFORMATION

51 Typical Applications

The MCP1643 synchronous boost regulator operates
at 0.5V input. The maximum output voltage range is
limited by overvoltage protection at 5.0V. LED current
stays in regulation while V,y<Vpyt minus a
300 mV — 400 mV headroom. The power efficiency
conversion is high when driving LED currents up to
hundreds of mA. Output current capability is limited by
the 1.6A typical peak input current limit. Typical charac-
terization curves in this data sheet are presented to dis-
play the typical output current capability.

5.2 LED Brightness Control

5.2.1 ADJUSTABLE CONSTANT
CURRENT CALCULATIONS

To calculate the resistor values for the MCP1643’s LED
current, use Equation 5-1, where Rggt is connected to
Veg and GND. The reference voltage (Vgg) is 120 mV.

EQUATION 5-1:
Ve
I = _£3
LED ~ R
EXAMPLE 1:
VFB = 120 mV
lLED = 25mA
Rger = 4.8Q (with a standard value of 4.7Q,

lLED is 25.53 mA)

EXAMPLE 2:
VFB = 120 mV
ILED = 100 mA
RSET = 1.2Q

Power dissipated on the RggT resistor is very low and
equal with Vgg*l gp. For 100 mA LED current, the
power dissipated on sense resistor is only 12 mW, and
the efficiency of the conversion is high.

Equation 5-1 applies for one or even two LEDs in
series connection. The Typical Applications graphic
shows the maximum and minimum limits for Rggt over
the input voltage range that ensures current regulation
for a white LED.

5.2.2 PWM DIMMING

LED’s brightness can also be controlled by setting a
maximum current allowed for LED (using Equation 5-1)
and lowering it in small steps with a variable duty cycle
PWM signal applied to the EN pin. The maximum fre-
quency for dimming is limited by the soft start, which
varies with the LED current. By varying the duty cycle
of the signal applied on the EN pin (from 0 to 100%),
the LED current is changing linearly (see Figure 2-8).

5.3 Input Capacitor Selection

The boost input current is smoothed by the boost
inductor, reducing the amount of filtering necessary at
the input. Some capacitance is recommended to
provide decoupling from the source. Low ESR X5R or
X7R are well suited, since they have a low temperature
coefficient and small size. For most applications,
4.7 uF of capacitance is sufficient at the input. For high-
power applications that have high-source impedance
or long leads, connecting the battery to 10 uF capaci-
tance is recommended. Additional input capacitance
can be added to provide a stable input voltage.

54 Output Capacitor Selection

The output capacitor helps provide a stable output
voltage and smooth load current during sudden load
transients, as is the PWM dimming. Ceramic capacitors
are well suited for this application (X5R and X7R). The
range of the output capacitor vary from 4.7 pF (in case
of light loads and static applications) up to 20 yF (for
hundreds of milliamp LED currents and PWM dimming
applications).

5.5 Connecting More LEDs to Output

White LEDs have a typical 2.7V to 3.2V forward voltage
(VE), which depends on the power dissipated according
to its VE/Ig characteristic. Because MCP1643 allows up
to 5.0V maximum to output, two white LEDs in series
connection are not possible.

Two or more white LEDs can be connected in parallel
to output, as shown in Figure 6-1. Current sensing is
necessary only for one LED. Each LED of the string is
passed by the calculated current according to
Equation 5-1. A protection circuit formed by a Zener
and general purpose diodes will protect the rest of
LEDs, if the LED in the sense loop fails.

Two red, green or yellow LEDs can be connected in
series to the output of MCP1643 (see application
example on Figure 6-2). Red LEDs have a typical Vg
between 1.8V and 2.2V (it depends on the real color),
yellow LEDs have the Vg between 2.1V and 2.2V, while
for green options, consider values from 2.0V to 2.4V.

DS20005208B-page 12
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5.6 Inductor Selection

The MCP1643 device is designed to be used with small
surface mount inductors. An inductance value of
4.7 yH is recommended to achieve a good balance
between the inductor size, converter load transient
response and minimized noise.

TABLE 5-1: MCP1643 RECOMMENDED
INDUCTORS
Part Number | Value | DCR | lsar ws)::)e(H
(H) | (Q-typ) | (A) (mm)
Wurth® Group
744025004 4.7 0.100 1.7 | 2.8x2.8x2.8
744042004 47 0.070 1.65 | 4.8x4.8x1.8
Coilcraft
ME3220 47 0.190 1.5 | 2.5x3.2x2.0
LPS4018 4.7 0.125 1.9 4x4x1.8
XFL4020 4.7 0.052 2.7 4x4x2.1
TDK Corporation
B82462 G4472M 47 0.035 2.2 6x6x3
B82462 A4472M 47 0.055 3.2 6x6x3
SLF6028- 4.7 0.028 1.6 6x6x2.8
4R7M1R6

Several parameters are used to select the correct
inductor:

* maximum-rated current
» saturation current
» copper resistance (ESR)

For boost converters, the inductor current can be much
higher than the output current. The lower the inductor
ESR, the higher the efficiency of the converter, a com-
mon trade-off in size versus efficiency.

The saturation current typically specifies a point at
which the inductance has rolled off a percentage of the
rated value. This can range from a 20% to 40%
reduction in inductance. As the inductance rolls off, the
inductor ripple current increases, as does the peak
switch current. It is important to keep the inductance
from rolling off too much, causing switch current to
reach the peak limit.

5.7 Thermal Calculations

The MCP1643 is available in two different packages:
MSOP-8 and 2 mm x 3 mm DFN-8. By calculating the
power dissipation and applying the package thermal
resistance (0,,), the junction temperature is estimated.
The maximum continuous ambient temperature rating
for the MCP1643 family of devices is +85°C.

To quickly estimate the internal power dissipation for
the switching boost regulator, an empirical calculation
using measured efficiency can be used. Given the
measured efficiency, the internal power dissipation is
estimated by Equation 5-2:

EQUATION 5-2:

(VOUT”OUT)%V el - p
Efficiency ouTr  "our Dis

The difference between the first term, input power, and
the second term, power delivered, is the internal
MCP1643’s power dissipation. This is an estimate
assuming that most of the power lost is internal to the
MCP1643 device and not Cy, Coyt and the inductor.
There is some percentage of power lost in the boost
inductor, with very little loss in the input and output
capacitors. For a more accurate estimation of the inter-
nal power dissipation, subtract the IINRMSZXLDCR
power dissipation.

5.8 PCB Layout Information

Good printed circuit board layout techniques are
important to any switching circuitry, and switching
power supplies are no different. When wiring the
switching high current paths, short and wide traces
should be used. For the MCP1643, these paths are
from V|y pin to the Vg output capacitor, LED load,
RseT sense resistor, and Sgyp and Pgyp pins to the
input capacitor. Therefore, it is important that the input
and output capacitors be placed as close as possible to
the MCP1643, to minimize the loop area.

The feedback track should be routed away from the
switching node and close to the Vgg pin. Rggt must be
connected as close as possible to the Vg pin, unless
regulation issues appears. When possible, ground
planes and traces should be used to help shield the
feedback signal and minimize noise and magnetic
interference.

© 2013-2023 Microchip Technology Inc. and its subsidiaries
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FIGURE 5-1: MCP1643 LED Constant Current Driver MSOP8 Recommended Layout. Apply the
same guidance for 8-Lead DFN package.
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6.0 TYPICAL APPLICATION CIRCUITS

L4
4.7 yH
lLED1 =50 mA
) C lLEDZ =50 mA ILED3 =50 mA
Battery input 47 %’\(l) F SW Vz =24V
(One or Two Cells) *-f--1VH VouT
o VN o WLED2 WLED3
l 3 N N
© N\ N - Cour
T T Vg 10...20 uF
= g Ry R3
2.4Q 2.4Q
EN
GND 1 L L 1
ON <
OFF| 0.12V

I =
LED
RSET

Note: Dz and D group protects WLED2 and WLEDS from excessive voltage and current, if WLED1
fails. The MCP1643 input quiescent current in Shutdown (EN = GND) is typically 1.2 pA. High-
load currents require additional output capacitance.

FIGURE 6-1: Three White LEDs Application Powered from One or Two Cells.
L1
4.7 uH
M\_‘ ] e
LED R
. SW SET
Battery input Cin
(One or Two Cells) 4.7 -10 pF Vour ®
© YN T/ \ LED1-RED
> N —L Cour
T & 20 pF
- 2 \VA § LED2 - RED
V
"N enp e L
PWM signal, f = 400 Hz, LT -
Duty Cycle variable - R
From PIC® MCU 1/0 % 0 SsEzTQ ILep = 150 mA
FIGURE 6-2: 150 mA Two Power Red LEDs Driver with PWM Dimming Control from PIC®

Microcontroller.
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7.0 PACKAGING INFORMATION

71 Package Marking Information

8-Lead DFN (2 x 3 x 0.9 mm) Example

CIT I CJLCJ

CIT COJCaOdJLCJd
xxx Part Number Code

MCP1643-IIMC AKF AKF
YWW MCP1643T-I/MC AKF 233
‘NN E

.

i Y s e O s |

PN 1 farac1ca
_pIN 1
8-Lead MSOP Example
Part Number Code H H H H
MCP1643-/MS 1643
MCP1643T-I/MS 1643l 1643I
MCP1643-I/MSVAO 1643l 233256

MCP1643T-I/MSVAO 1643l O @

Legend: XX..X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
@ RoHS Compliant JEDEC designator for Matte Tin (Sn)
* This package is RoHS Compliant. The RoHS Compliant
JEDEC designator (@) can be found on the outer packaging
for this package.
e, A, V¥V Pin one index is identified by a dot, delta up or delta down (triangle mark).

Note: In the event the full Microchip part number cannot be marked on one line, it will be car-
ried over to the next line, thus limiting the number of available characters for customer-
specific information.
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8-Lead Plastic Dual Flat, No Lead Package (MC) - 2x3x1 mm Body [DFN]

Note:
http://www.microchip.com/packaging

For the most current package drawings, please see the Microchip Packaging Specification located at

(D}
A,
I
/(I
(DATUMA) —— | |
(DATUM B)
NOTE 1\' 7T T T [E]
I
N
/;/-/]'
2X . //
N 0.15]C oA /,i
1 2
2X
TOP VIEW
* //10.10|C
A A1
SEATING, J_Zl_‘—IZI—IZI—’_lJ ———————— l - r
PLANE ax
Do e |
$]0.100|c|A[B]
D2
1 2
NOTE 1~ TR
ii\k%u U [ |o.10@[c|A[B]
AN
. \\1
_L_\\__ — 11 E2
| .

alaiiaia

—{ @]~

BOTTOM VIEW

T

0.10(M
0.05(W

AlB]

i

Microchip Technology Drawing C04-123 Rev E Sheet 1 of 2
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8-Lead Plastic Dual Flat, No Lead Package (MC) - 2x3x1 mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

NOTE 2
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Terminals N 8
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Length D 2.00 BSC
Exposed Pad Length D2 130 | - | 155
Overall Width E 3.00 BSC
Exposed Pad Width E2 1.50 - 1.75
Terminal Width b 0.20 0.25 0.30
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed-Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package may have one or more exposed tie bars at ends.
3. Package is saw singulated
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-123 Rev E Sheet 2 of 2
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8-Lead Plastic Dual Flat, No Lead Package (MC) - 2x3x1 mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

EV

(——
[

0ol

ﬁQV

O
C Y2 EV
1 2‘ ! X1
e
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NoM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width X2 1.55
Optional Center Pad Length Y2 1.75
Contact Pad Spacing C 3.00
Contact Pad Width (X8) X1 0.30
Contact Pad Length (X8) Y1 0.85
Contact Pad to Center Pad (X8) G1 0.20
Thermal Via Diameter V 0.30
Thermal Via Pitch EV 1.00

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during

reflow process

Microchip Technology Drawing C04-2123 Rev E
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8-Lead Plastic Micro Small Outline Package (MS) - 3x3 mm Body [MSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

2x[>]020[H

sl m \_Lij U 2X 4 TIPS

£10.25(C

Bl 4 |—

TOP VIEW
A
| 8 -
A A2 * L \ (A Jo.10 ‘
t‘:':::l:l:l:lj — SEATING !
PLANE
? Al _f 8X b ; A J
| ]0.25@[c|AB|D|
SIDE VIEW
-

SEE DETAIL B

/ At
J l,\\/ L y
VIEW A-A T

Microchip Technology Drawing C04-111-MS Rev F Sheet 1 of 2
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8-Lead Plastic Micro Small Outline Package (MS) - 3x3 mm Body [MSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
/,\ ~—— 4X 01
R1
R
L -
SEATING | |
PLANEE
l— (L1)
4X 61
| ——
DETAIL B
Units MILLIMETERS

Dimension Limits|  MIN | Nom | MAX
Number of Terminals N 8
Pitch e 0.65 BSC
Overall Height A — — 1.10
Standoff A1 0.00 — 0.15
Molded Package Thickness A2 0.75 0.85 0.95
Overall Length D 3.00 BSC
Overall Width E 4.90 BSC
Molded Package Width E1 3.00 BSC
Terminal Width b 0.22 - 0.40
Terminal Thickness C 0.08 - 0.23
Terminal Length L 0.40 0.60 0.80
Footprint L1 0.95 REF
Lead Bend Radius R 0.07 — —
Lead Bend Radius R1 0.07 — —
Foot Angle 0 0° — 8°
Mold Draft Angle 01 5° — 15°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-111-MS Rev F Sheet 2 of 2
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8-Lead Plastic Micro Small Outline Package (MS) - 3x3 mm Body [MSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

SILK SCREEN
C G1
- Y
| |
X
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C 4.40
Contact Pad Width (X8) X 0.45
Contact Pad Length (X8) Y 1.45
Contact Pad to Contact Pad (X4) G1 2.95
Contact Pad to Contact Pad (X6) GX 0.20

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-2111-MS Rev F
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APPENDIX A: REVISION HISTORY

Revision B (October 2023)

Added information about the Automotive
Qualification status of the device in “Features”

Updated Table 5-1

Updated package drawings in 7.0 “Packaging
Information”

Updated “Product Identification System” with
Automotive Qualified devices

Minor text and format changes throughout

Revision A (August 2013)

Original release of this document
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NOTES:
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

Temperature Range:

Package:

Qualification:

PART NO. X IXX XXX
Device Temperature Package Qualification
Range
Device: MCP1643: LED Constant Current Regulator

MCP1643T:  LED Constant Current Regulator
(Tape and Reel)
| = —40°Cto +85°C (Industrial)
MC = Plastic Dual Flat, No Lead Package -
2x3x0.9 mm Body (DFN)
MS = Plastic Micro Small Outline Package (MSOP)

<Blank>= Standard Part
VAO = Automotive AEC-Q100 Qualified

Examples:

a)

b)

c)

d)

e)

Note:

MCP1643-I/MC: Industrial Temperature,
8-Lead 2x3 DFN package
Tape and Reel,
Industrial Temperature,
8-Lead 2x3 DFN package
Industrial Temperature,
8-Lead MSOP package
Tape and Reel,
Industrial Temperature,
8-Lead MSOP package
Industrial Temperature,
8-Lead MSOP package,
Automotive Qualified
MCP1643T-I/MSVAO: Tape and Reel,
Industrial Temperature,
8-Lead MSOP package,
Automotive Qualified

MCP1643T-I/MC:

MCP1643-I/MS:

MCP1643T-I/MS:

MCP1643-/MSVAO:

Tape and Reel identifier only appears in the catalog
part number description. This identifier is used for
ordering purposes and is not printed on the device
package. Check with your Microchip Sales Office for
package availability with the Tape and Reel option.

© 2013-2023 Microchip Technology Inc. and its subsidiaries
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Note the following details of the code protection feature on Microchip products:

. Microchip products meet the specifications contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is secure when used in the intended manner, within operating specifications, and

under normal conditions.

. Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code protection features of
Microchip product is strictly prohibited and may violate the Digital Millennium Copyright Act.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not
mean that we are guaranteeing the product is "unbreakable" Code protection is constantly evolving. Microchip is committed to
continuously improving the code protection features of our products.

This publication and the information herein may be used only
with Microchip products, including to design, test, and integrate
Microchip products with your application. Use of this informa-
tion in any other manner violates these terms. Information
regarding device applications is provided only for your conve-
nience and may be superseded by updates. It is your responsi-
bility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at https:/
www.microchip.com/en-us/support/design-help/client-support-
services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FORA
PARTICULAR PURPOSE, OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL, OR CONSE-
QUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY
KIND WHATSOEVER RELATED TO THE INFORMATION OR
ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
ORITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applica-
tions is entirely at the buyer's risk, and the buyer agrees to
defend, indemnify and hold harmless Microchip from any and
all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under
any Microchip intellectual property rights unless otherwise
stated.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec, AVR, AVR
logo, AVR Freaks, BesTime, BitCloud, CryptoMemory, CryptoRF,
dsPIC, flexPWR, HELDO, IGLOO, JukeBlox, KeeLoq, Kleer,
LANCheck, LinkMD, maXStylus, maXTouch, MediaLB, megaAVR,
Microsemi, Microsemi logo, MOST, MOST logo, MPLAB, OptoLyzer,
PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
QTouch, SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash,
Symmetricom, SyncServer, Tachyon, TimeSource, tinyAVR, UNI/O,
Vectron, and XMEGA are registered trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries.

AgileSwitch, ClockWorks, The Embedded Control Solutions Company,
EtherSynch, Flashtec, Hyper Speed Control, HyperLight Load, Libero,
motorBench, mTouch, Powermite 3, Precision Edge, ProASIC,
ProASIC Plus, ProASIC Plus logo, Quiet-Wire, SmartFusion,
SyncWorld, TimeCesium, TimeHub, TimePictra, TimeProvider, and ZL
are registered trademarks of Microchip Technology Incorporated in the
US.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any
Capacitor, AnyIn, AnyOut, Augmented Switching, BlueSky, BodyCom,
Clockstudio, CodeGuard, CryptoAuthentication, CryptoAutomotive,
CryptoCompanion, CryptoController, dsPICDEM, dsPICDEM.net,
Dynamic Average Matching, DAM, ECAN, Espresso T1S,
EtherGREEN, EyeOpen, GridTime, IdealBridge, IGaT, In-Circuit Serial
Programming, ICSP, INICnet, Intelligent Paralleling, IntelliMOS, Inter-
Chip Connectivity, JitterBlocker, Knob-on-Display, MarginLink,
maxCrypto, maxView, memBrain, Mindi, MiWi, MPASM, MPF, MPLAB
Certified logo, MPLIB, MPLINK, mSiC, MultiTRAK, NetDetach,
Omniscient Code Generation, PICDEM, PICDEM.net, PICkit, PICtail,
Power MOS |V, Power MOS 7, PowerSmart, PureSilicon, QMatrix,
REAL ICE, Ripple Blocker, RTAX, RTG4, SAM-ICE, Serial

Quad I/0, simpleMAP, SimpliPHY, SmartBuffer, SmartHLS, SMART-
1.S., storClad, SQI, SuperSwitcher, SuperSwitcher II, Switchtec,
SynchroPHY, Total Endurance, Trusted Time, TSHARC, Turing,
USBCheck, VariSense, VectorBlox, VeriPHY, ViewSpan, WiperLock,
XpressConnect, and ZENA are trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the
U.S.A.

The Adaptec logo, Frequency on Demand, Silicon Storage
Technology, and Symmcom are registered trademarks of Microchip
Technology Inc. in other countries.

GestlC is a registered trademark of Microchip Technology Germany Il
GmbH & Co. KG, a subsidiary of Microchip Technology Inc., in other
countries.

All other trademarks mentioned herein are property of their respective
companies.

© 2013-2023, Microchip Technology Incorporated and its subsidiaries.

All Rights Reserved.

ISBN: 978-1-6683-1456-2

© 2013-2023 Microchip Technology Inc. and its subsidiaries

DS20005208B-page 27


https://www.microchip.com/en-us/support/design-help/client-support-services
https://www.microchip.com/en-us/support/design-help/client-support-services
https://www.microchip.com/en-us/support/design-help/client-support-services
www.microchip.com/quality
www.microchip.com/quality

MICROCHIP

Worldwide Sales and Service

AMERICAS

Corporate Office

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200

Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com

Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455

Austin, TX
Tel: 512-257-3370

Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075

Dallas

Addison, TX

Tel: 972-818-7423
Fax: 972-818-2924

Detroit
Novi, MI
Tel: 248-848-4000

Houston, TX
Tel: 281-894-5983

Indianapolis
Noblesville, IN

Tel: 317-773-8323
Fax: 317-773-5453
Tel: 317-536-2380

Los Angeles
Mission Viejo, CA
Tel: 949-462-9523
Fax: 949-462-9608
Tel: 951-273-7800

Raleigh, NC
Tel: 919-844-7510

New York, NY
Tel: 631-435-6000

San Jose, CA
Tel: 408-735-9110
Tel: 408-436-4270

Canada - Toronto
Tel: 905-695-1980
Fax: 905-695-2078

DS20005208B-page 28

ASIA/PACIFIC

Australia - Sydney
Tel: 61-2-9868-6733
China - Beijing

Tel: 86-10-8569-7000
China - Chengdu
Tel: 86-28-8665-5511
China - Chongqing
Tel: 86-23-8980-9588

China - Dongguan
Tel: 86-769-8702-9880

China - Guangzhou
Tel: 86-20-8755-8029

China - Hangzhou
Tel: 86-571-8792-8115

China - Hong Kong SAR
Tel: 852-2943-5100
China - Nanjing

Tel: 86-25-8473-2460
China - Qingdao

Tel: 86-532-8502-7355

China - Shanghai
Tel: 86-21-3326-8000

China - Shenyang
Tel: 86-24-2334-2829

China - Shenzhen
Tel: 86-755-8864-2200

China - Suzhou
Tel: 86-186-6233-1526

China - Wuhan

Tel: 86-27-5980-5300
China - Xian

Tel: 86-29-8833-7252

China - Xiamen
Tel: 86-592-2388138

China - Zhuhai
Tel: 86-756-3210040

ASIA/PACIFIC

India - Bangalore
Tel: 91-80-3090-4444

India - New Delhi
Tel: 91-11-4160-8631

India - Pune
Tel: 91-20-4121-0141

Japan - Osaka
Tel: 81-6-6152-7160
Japan - Tokyo
Tel: 81-3-6880- 3770

Korea - Daegu
Tel: 82-53-744-4301

Korea - Seoul
Tel: 82-2-554-7200

Malaysia - Kuala Lumpur
Tel: 60-3-7651-7906

Malaysia - Penang
Tel: 60-4-227-8870
Philippines - Manila
Tel: 63-2-634-9065
Singapore

Tel: 65-6334-8870

Taiwan - Hsin Chu
Tel: 886-3-577-8366

Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei

Tel: 886-2-2508-8600

Thailand - Bangkok
Tel: 66-2-694-1351

Vietnam - Ho Chi Minh
Tel: 84-28-5448-2100

© 2013-2023 Microchip Technology Inc. and its subsidiaries

EUROPE

Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen
Tel: 45-4485-5910

Fax: 45-4485-2829

Finland - Espoo
Tel: 358-9-4520-820

France - Paris

Tel: 33-1-69-53-63-20

Fax: 33-1-69-30-90-79
Germany - Garching

Tel: 49-8931-9700

Germany - Haan
Tel: 49-2129-3766400

Germany - Heilbronn
Tel: 49-7131-72400

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich

Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Germany - Rosenheim
Tel: 49-8031-354-560

Israel - Ra’anana
Tel: 972-9-744-7705

Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781
Italy - Padova

Tel: 39-049-7625286
Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Norway - Trondheim
Tel: 47-7288-4388

Poland - Warsaw
Tel: 48-22-3325737

Romania - Bucharest
Tel: 40-21-407-87-50
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Gothenberg
Tel: 46-31-704-60-40
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820


http://support.microchip.com
http://www.microchip.com

SYST-18LHSB769 - Data Sheet - MCP1643 Data Sheet

Affected Catalog Part Numbers (CPN)

MCP1643-1/MS
MCP1643-1/MSVAQO
MCP1643-1/MC
MCP1643T-I/MS
MCP1643T-I/MSVAO
MCP1643T-I/MC

Date: Thursday, October 19, 2023




	Features
	Applications
	Description
	Package Types
	Typical Applications
	1.0 Electrical Characteristics
	Absolute Maximum Ratings †
	DC Characteristics (Continued)
	Temperature Specifications

	2.0 Typical Performance Curves
	FIGURE 2-1: One White LED ILED vs. VIN.
	FIGURE 2-2: One Red LED ILED vs. VIN.
	FIGURE 2-3: Two Series Connection Red LEDs ILED vs. VIN.
	FIGURE 2-4: One White LED Efficiency vs. ILED.
	FIGURE 2-5: One Red LED Efficiency vs. ILED.
	FIGURE 2-6: Two Red LEDs Efficiency (in Series Connection) vs. ILED.
	FIGURE 2-7: One White ILED vs. Ambient Temperature.
	FIGURE 2-8: ILED vs. VEN Duty Cycle.
	FIGURE 2-9: Duty Cycle vs. Ambient Temperature.
	FIGURE 2-10: Maximum ILED vs. VIN.
	FIGURE 2-11: fSW vs. Ambient Temperature.
	FIGURE 2-12: VFB vs. Ambient Temperature.
	FIGURE 2-13: Start-up After Enable.
	FIGURE 2-14: 100 mA PWM Operation.
	FIGURE 2-15: 400 Hz PWM Dimming, 85% Duty Cycle.
	FIGURE 2-16: Start-up when VIN = VEN.
	FIGURE 2-17: 400 Hz PWM Dimming, 15% Duty Cycle.
	FIGURE 2-18: Open Load Response.

	3.0 Pin Descriptions
	TABLE 3-1: Pin Function Table
	3.1 Enable Pin (EN)
	3.2 Feedback Voltage Pin (VFB)
	3.3 Unconnected Pin (NC)
	3.4 Output Voltage Power Pin (VOUT)
	3.5 Switch Node Pin (SW)
	3.6 Power Ground (PGND) and Signal Ground Pins (SGND)
	3.7 Power Supply Input Voltage Pin (VIN)
	3.8 Exposed Thermal Pad (EP)

	4.0 Detailed Description
	4.1 Device Overview
	4.2 Functional Description
	FIGURE 4-1: MCP1643 Block Diagram.

	5.0 Application Information
	5.1 Typical Applications
	5.2 LED Brightness Control
	5.3 Input Capacitor Selection
	5.4 Output Capacitor Selection
	5.5 Connecting More LEDs to Output
	5.6 Inductor Selection
	TABLE 5-1: MCP1643 Recommended inductors
	5.7 Thermal Calculations
	5.8 PCB Layout Information
	FIGURE 5-1: MCP1643 LED Constant Current Driver MSOP8 Recommended Layout. Apply the same guidance for 8-Lead DFN package.

	6.0 Typical Application Circuits
	FIGURE 6-1: Three White LEDs Application Powered from One or Two Cells.
	FIGURE 6-2: 150 mA Two Power Red LEDs Driver with PWM Dimming Control from PIC® Microcontroller.

	7.0 Packaging Information
	7.1 Package Marking Information

	Appendix A: Revision History
	Revision B (October 2023)
	Revision A (August 2013)

	Product Identification System
	Worldwide Sales and Service

