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SP6641A/6641B

500mA Alkaline DC/DC Boost Regulator in SOT-23

Ultra Low Quiescent Current: 10uA

Wide Input Voltage Range: 0.9V to 4.5V
90mMA loyrt at 1.3V Input (SP6641A-3.3V)
500mA lpyT at 2.6V Input (SP6641B-3.3V)
100mA Iyt at 2.0V Input (SP6641A-5.0V)
500mA loyT at 3.3V Input (SP6641B-5.0V)
Fixed 3.3V or 5.0V Output Voltage

Up to 87% Efficiency

0.3Q NFET Rpson

Startup Voltage Guaranteed at 0.9V
0.33A Inductor Current Limit (SP6641A)
1A Inductor Current Limit (SP6641B)
Logic Shutdown Control

SOT-23-5 Package

DESCRIPTION
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APPLICATIONS
m PDA'S
m DSC's
m_CD/MP3 Players
m\Pagers
m DigitakCameras
mPortable' Handheld Medical Devices

Now Available in Lead Free Packaging

The SP6641 is an ultra-low quiescent Currént, highefficiency, DC-DC boost converter designed
for single and dual cell alkaline, or Li-ion,batterny/-applications found in PDA'’s, MP3 players, and
other handheld portable devices» ThexSP6641 features a 10uA quiescent current, a 0.3Q N-
channel charging switch, 0.9V inputstartup,’and a 0.33A or 1.0A inductor current limiting feature.
The SP6641 is offered in a 5pin SOT-23.package and provides an extremely small power supply
footprint optimized for partable applications. The SP6641 is preset to 3.3V and can be controlled
by a 1nA active LOW shutdown’pin(
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Figure 1. Typical Application Schematic

Figure 2. Maximum Load Current in Operation

Rev. 5/26/05, *Patent Pending

1

SP6641A/6641B 500mA Alkaline DC/DC Boost Regulator in SOT-23

© Copyright 2002 Sipex Corporation




ABSOLUTE MAXIMUM RATINGS

These are stress ratings only and functional
operation of the device at these ratings or any other
above those indicated in the operation sections of
the specifications below is not implied. Exposure to
absolute maximum rating conditions for extended
periods of time may affect reliability.

ELECTRICAL SPECIFICATIONS

LX, Vour, SHDN, VgatT tO GND pin ....... -0.3t0 6.0V

LX CUITENT ..ot 1.5A
Reverse Veart Current ..........cvveeveeeiiiiiennees 220mA
Storage Temperature ...........occevveeeee. -65°C to 150°C
Operating Temperature .............c...... -40°C to +85°C
Lead Temperature (Soldering, 10 sec) .......... 300 °C

VearT = Vshon = 1.3V, lLoap = O0MA, -40°C <Tp < +85°C, Vour = +3.3V or +5.0\ preset, typical values at 27°C

unless otherwise noted.

PARAMETER MIN TYP MAX |UNLTS [X CONDITIONS
Input Voltage Operating Range, 0.5 4.5 \% after startup
VBatT
Startup Voltage, VeatT 0.85 0,90 VA RL0aD=3KQ, Ta =27°C
1.00 A RL0Ap=3kRQ,-40°C <Tp < +85°C
Output Voltage, Vout 3.16 3.30 3.44 \% 3.3V Vour preset
4.80 5.00 5.20 \/ 5.0V Vour preset

Quiescent Current into Vour, 10 15 uA Vout=3.5V, 3.3V Vour preset
IQ(OUT) Vout=5.5V, 5.0V Vour preset
Quiescent Current into VgatT, 250 500 nA Vour=3.5V, 3.3V Vgur preset
IQB Vout=5.5V, 5.0v VouTt preset
Shutdown Current into Vouyr, 1 500 nA Vsnpon =0V
IsHDN
Shutdown Current into VgatT, 20 100 nA Vshpon =0V
ISHDN
Inductor Current Limit 280 330 380 mA
(SP6641A)
Inductor Current Limit 850 1000 1150 mA
(SP6641B)
Output Current (SP664TAEK=3:3) 90 mA VearT =1.3V

190 mA VBaTT =2.6V
Output Current (SP6641BEK-3.3) 200 mA VearT =1.3V

500 mA VBaTT =2.6V
Output Current (SP6641AEK=5.0) 100 mA VearT =2.0V

175 mA VBaTT =3.3V
Qutput Current (SP6641BEK-5.0) 275 mA VgarT =2.0V

500 mA VBaTT =3.3V
Minimum Off-Time Constant 1.50 V*MS TOFF = KOFF/ (VOUT - V|N)
Korr
NMOS Switch Resistance 0.3 0.75 Q Inmos=100mA
SHDN Input Voltage Vil 20 % % of Veatt

Vih 80 % % of VBatT

SHDN Input Current 1 100 nA

Rev. 5/26/05, *Patent Pending
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PIN DESCRIPTION

PIN NO.

PIN NAME

DESCRIPTION

1

LX

Inductor switching node. Connect one terminal of the inductor to the
positive terminal of the battery. Connect the second terminal of the
inductor to this pin. The inductor charging current flows into LX,
through the internal charging N-channel FET, and out through the GND
pin.

GND

Ground pin. The internal regulator bias currents and the inductor
charging current flows out of this pin.

Vour

Qutput voltage sense pin, internal regulator voltage supply, and
minimum off-time one shot input. Kelvin connect this pin to the positive
terminal of the output capacitor, but for SP6641B, use 10Q series
resistor and 1uF bypass per Figure 1 schematic.

SHDN

Shutdown. Tie this pin to Vgart for normal operation. Tie this pin the
ground to disable all circuitry insidestherchip{n shutdown mode, the
output voltage will float at a diode drep belew the battery potential.

VeatT

Battery voltage pin. The startup, €ircuitry runs off of this pin. The
regulating circuitry also uses this'voltage to control the minimum off-
time. Torr = Korr/ (Vout —¥in)-
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PERFORMANCE CHARACTERISTICS

Refer to the circuitin Figure 1, T, . = +25°C
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Figure 3. SP6641AEK - 3.3 Efficiency vs Load Current

Figure 4. SP6641BEK ~3:8 Efficiency vs Load Current
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Figure 7. SP6641AEK-5.0 Efficiency Vs Load Current

Figure 8. SP6641BEK-5.0 Efficiency Vs Load Current
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PERFORMANCE CHARACTERISTICS

Refer to the circuitin Figure 1, T, . = +25°C
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Figure 11. SP6641AEK-3.3 & SRB641AEK-5.0 NoWoad

Figure 12. SP6641BEK-3.3 & SP6641AEK-5.0 No Load
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Figure 13. SP6641AEK-3.3

& SP6641AEK-5.0

Maximum Resistive Load Current in Startup

Figure 14. SP6641BEK-3.3 & SP6641BEK-5.0
Maximum Resistive Load Current in Startup
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OPERATION

General Overview

The SP6641 isahigh efficiency, low quiescent
current step-up DC-DC converterideal for single
anddual cell alkalineandsinglecell Lithiumlon
battery applications such as medical monitors,
PDA’s, MP3 players, and other portable end
products. The SP6641's 10uA quiescent cur-
rent, low 0.3Q NFET switch, and unique PFM
control scheme combine to provide excellent
efficiency over awide output power range.

Other featuresinclude alogic level enable con-
trol pin, guaranteed 0.9V startup, atiny SOT23
5 pin package, and preciseinductor peak current
control. SP6641A sources up to 90mA at 1.3V,
typ. and SP6641B sources up to 500mA at 2.6V,
typ. by supporting different peak inductor current
levels. Only two capacitors, an inductor, and a
diode are required to build a power supply for
the SP6641A. The SP6641B, 1A peak current
requiresan additional small resistor and capaci-
tor asalow passfilter for theV oyt 1C power pin.

Loop Regulation

The SP6641 combines a fixed inductor peak
current limit, afeed-forward minimum off-time
one-shot, and a precision loop comparator“to
regulate the output voltage. Under light-load
conditions the loop operates as a standard PRM
converter. The frequency of fixed amplitude
inductor current trianglesis modulated to regu-
late the load. Under heavy load conditions, the
converter adjuststhe number,6fssuceessiveton-
tinuous mode current pul ses.te regul ate thie load.
Refer to the block diagram for<the following
explanation of operatingimodesitoopregulation.

The output voltageisinternally divited down and
fed to the negativeterminaliof the loop compara-
tor. A +1.25V bandgap/reference voltage is ap-
pliedtothepositiveterminalof thecomparator. As
the output voltage droopSibelow the regulation
threshold due to the load the loop comparator
output (signd Vourow) transitions to a logic
“1”. This sets the SR latch and initiates inductor
charging by pulling the signal NGATE high. In-
ductor charging continuesuntil thecurrent reaches
the internally programmed limit, at which point,
the off-time one-shot is triggered.

The off-time one-shot viasignal Togr resetsthe
SRlatchregardlessof the SET state(V outow)),
opens the NMOS charge switch, and forces the

inductor to discharge through the rectifying
diode for a minimum time defined by the one-
shot duration. The end of the off-time pulse
releasesthe SR latch, anditsoutput stateisonce
again determined by the output of the loop
comparator (Vout(Low)). Under light load con-
ditions, the output voltagewill have been pulled
above the regulation threshold during the mini-
mum off-time, the signal VoutLow) will be a
logic “0”, and the NMOS charging switch will
remain open. The inductor current discharges
until it reaches, z&ro orythe loop comparator
triggers a new charge¢ycle.

Under a heawy loady the output voltage will
remain belew theregulation point at the end of
the off-time pulse. In this condition, Voutow)
has alogic value of 1 which immediately starts
a néw-charge/discharge cycle defined by the
peak” inddetor current and the minimum off-
time. The inductor current will remain in a
continuousconduction modeuntil theloop com-
parator indicates the output voltageisabovethe
regulation threshold, and the inductor current
will\relax towards zero.

During continuous mode bursts, the inductor
current frequency and rippleamplitude are con-
trolled by the minimum off-time one-shot and
theinput and output voltagelevels. The SP6641
sets the minimum off-time to:

Korr
(VOUT — V|N), where:

Korr  =Off-timeConstant, typically 1.5us*V
Vour = Output Voltage
VN = Input Voltage

Torr =

Plugging the Tope expression into the boost
mode equations yields the maximum output
current in regulation:

lout(Max) =M Vin = —Korr
\VouT 2L
where;
M = Efficiency, typically 0.80 to 0.90

Ik =Programmedinductor peak current, typi-
cally 0.33A for the SP6641A, typically
1.0A for the SP6641B.

L = Inductor value

Rev. 5/26/05, *Patent Pending
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OPERATION

Loop Regulation: continued

The SP6641 feed forward off-time control de-
livers more load current than constant off-time
control because the input battery voltage drops
duringitslifecycle. Theterm (Ipx —Kore/2L) iS
the average current delivered to the output ca-
pacitor during the discharge phase. Thisiscon-
stant with respect to input and output voltage.
With constant off-time control, the average dis-
charge current term becomes

(Ip-Torr* (Vout-Vin)/2L),
which decreases as the input voltage drops.

Table 1 illustrates the average inductor current
deliveredtotheload during dischargeversusthe
input voltage. The SP6641 feed forward off-
time control and the constant off-time control
are compared. For purposes of illustration, the
off timesof each control schemearenormalized
at atypical two cell alkaline input voltage of
2.6V. Thevauesusedin Table 1 are:

|p|< =0.33A

L =22uH

VOUT: 3.3V

Torr (SP6641) =1.5Vv* MS/(3.3-V|N)

Torr (constant) = 2.14us

SP6641A Constant Fore
Vin | Tore | AvglL Tore | ‘Avglg
3.0 | 5.00us | 0.30A 2714us, | 0.32A
2.6 | 2.14us | 0.30A 2.¥us | “0.30A
20 | 1.15us | 0.30A 2:14us} 0.27A
13 | 0.75us | 080A ch'2.14ns | 0.23A
1.0 | 0.65us/Y +0.30A 214us | 0.22A

Table 1- Average | vs. lnput Voltage

The following equation defines the burst mode
frequency under heavy load conditions:

Vin—Vc
Vour +Vp—-Vc

Faurst = (VO;T_V'N
OFF

where;
Vp = Forward schottky drop, (0.4V, typ)

V¢ = Average charging switch drop,
Rnmos* I, typically 0.1V

Ignoring the conduction losses of Vp and Vo,
the burst frequency equation simplifies to:

Voutr —Vin)V
FBURST:( our —Vin)Vin

KorrVout
Startup

Theinternal regulator circuitry is bootstrapped
to the Vout pin. This requires a low voltage
oscillator and charging switch powered from the
VgaTT Pin to pump up the output voltage until
the referenceis established. The reference pro-
videsaREFREADY signa that determineswhen
output control,is hahded over to the regulator.
REFREAD Y. 'shuts down the startup circuit and
enablestheregulator whenthereferenceisvalid
and V gyt isabove +1.9V. Oncetheregulator is
givemcontrol it will continue to pump up the
output atfull power until regulation is reached.

For twao cell akaline input voltages and above,
the output.voltage will be pulled above +1.9V
guickly through the rectifying diode before the
feference has a chance to establish. In this sce-
nari@.the startup circuit will coarsely regulate
around +2.8V until the REFREADY signal as-
serts. This keeps the output from overshooting
In startup with higher input voltages.

Startupisguaranteed at +0.9V at room tempera-
turewith a3k< load. Heavier loadswill require
a higher input voltage.

Shutdown/Enable Control

Pin 4 of the deviceis aVgatT referred control
pin that shuts down the converter with the pin
tied to ground, or enablesthe converter withthe
pin tied to Vgatt. When the converter is shut-
down the power switch is opened and dl circuit
biasingisextinguishedleaving only junctionlesk-
age currents on supply pins 3 and 5. The output
voltage will droop to one diode drop below the
battery voltage through the rectifying diode.
After pin4isbrought high, the startup circuit is
enabled and starts pumping up the output until
REFREADY hands over control to the internal
regulator.
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APPLICATION INFORMATION

Circuit Layout

Printed circuit board layout isacritical part of a
power supply design. Poor designscanresultin
excessive EMI on the voltage gradients and
feedback paths on the ground planeswith appli-
cations involving high switching frequencies
and large peak currents. Excessive EMI can
result in instability or regulation errors. All
power components should be placed on the PC
board as closely as possiblewith the traces kept
short, direct, and wide (>50mils or 1.25mm).
Extra copper on the PC board should be inte-
grated into ground as a pseudo-ground plane.
Onamultilayer PC board, route the star ground
using component-side copper fill, then connect
ittotheinternal ground planeusing vias. For the
SP6641A/6641B devices, input and output fil-
ter capacitors should be soldered with their
ground pins as close together as possible in a
star-ground configuration. The VOUT pin must
be bypassed directly to ground as close to the
SP6641A/6641B devices as possible (within
0.2in or 5mm). The DC-DC converter and any
digital circuitry should be placed on the oppo*
site corner of the PC board as far away fram
sensitive RF and analog input stages. Naisy
traces, such asfrom the LX pin, should,be kept
away from the voltage-feedback VQUWT node
and separated from it using grounded copper to
minimizeEMI. Seethe SP6641A/6641BEval u-
ation Board Manual for PC Beard Layout de-
sign details.

Component Selection

Selection of capacitors;inductors and'schottky
diodes for SP6641A, and SP6641B power sup-
ply circuits can,de"maderthroligh the use of
Table 1 component sel estionsCapacitor equiva-
lent series resistance.’s a major contributor to
output ripple, usually greater than 60%. Low
ESR capacitors are recommended. Ceramic ca-
pacitors have the lowest ESR. Low-ESR tanta-
lum capacitors may be a more acceptabl e solu-
tion having both alow ESR and lower cost than
large ceramic capacitors. Designers should se-
lect input and output capacitors with a rating
exceeding the peak inductor current. Do not

allow tantalum capacitorsto exceedtheir ripple-
current ratings. For example, in the SP6641A a
22uF, 6V, low-ESR, surface-mount tantalum
output filter capacitor typically provides 60mvV
output ripple when stepping up from 1.3V to
3.3V a 20mA. An input filter capacitor can
reduce peak currentsdrawn fromthebattery and
improve efficiency. Low-ESR aluminum elec-
trolytic capacitorsare acceptablein someappli-
cations but standard aluminum electrolytic ca-
pacitors are not recommended.

In selecting an inductar,“the saturation current
specified for the'inductor needs to be greater
then the SP6641A/B;peak current to avoid satu-
rating the inductor, which would resultin aloss
in efficieficy and could damage the inductor.
The SRE641A, ‘evaluation board uses a Sumida
CDRH5D28'22uH inductor with an Isat value
of\0.9A and a DCR of 0.095Q, which easily
handlesthe | peak of 0.33A of the SP6641A and
willsdeliver\high efficiencies. The SP6641B
evaluation’board uses a Sumida CDRH5D28
10uH inductor with an Isat value of 1.3A and a
DCR 0of 0.065Q, which easily handlesthe | peak
of{2.0A of the SP6641B and will deliver high
efficiencies. Other inductors could be selected
provided their Isat is greater than the Ipeak of
the SP6641A/SP6641B.

Output Filter or LDO Regulator

Designers could add LC pi filters, linear post-
regulators, or shidding in applications necessary
to address excessive noise, voltageripple, or EMI
concerns. TheL Cpi filter’ scutoff frequency should
be at least a decade or two below the DC-DC
converters switching frequency for the specified
loadandinputvoltage. TheSP6201, asmall SOT23-
5pin200mA Low Drop Out linear regulator canbe
used at the SP6641A/6641B output to reduce
output noiseandripple. Theschematicinfigure15
illustratesthis circuit on the SP6641A Evauation
Board with the SP6641 3.3V output followed by
the Sipex SP6201 3.0V output Low Drop Out
linear regul ator.
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APPLICATION INFORMATION: continued

Maximum Startup Current

It should be noted that for low input voltagesthe
SP6641 startup circuit can not support large
load currents at startup. In startup the SP6641
needs to boost the output from zero volts using
a charge pump which has a limited current
capacity. Once the output is greater than 1.7 to
1.9V the operate circuit takes over and the
SP6641 can supply much more current. Curves
of maximum resistiveload current in startup for
the SP6641A and SP6641B are shown in Fig-
ures 13 & 14 and can be compared with Figure
2, maximum load current in operation. Also,
Table 2 provides SP6641A 3.3V resistive load
current in startup for some low cost 1812 size
chip inductors.

TABLE 1. COMPONENT SELECTION

From the curvesin Figures 13 and 14, you can
seethat for low input voltages, the 22uH induc-
tor has more current capacity at startup than the
10uH inductor, due to more energy per charge
cycle in the relationship ¥.L12. Thus for 1 cell
applications, 22uH is recommended for more
startup current than 10uH.

For 1-cell battery applications, itisrecommended
toapply any largeload current after the SP6641
hasstarted up, typically inafew millisecs. This
istypically not aproblem in many applications
wheretheloadisaprogessor whoseload current

islow until the processor voltage comes up.

INDUCTORS - SURFACEMOUNT,
Maductor(Specification
Sipex Inductance Manufacturer/ Series R Isat Size EXWxH, Inductor Manufacturer
Part Number (uH) Part Number (Q) (A) (mrh), Type Website
SP6641A Ipk = .33A 22 Sumida CDRH5D28-220 | 0.095. 0.90%™ 5.7x5Hx3 Shielded Ferrite Core | www.sumida.com
SP6641A Ipk = .33A 22 Coilcraft DO1608C-223 | 0870 Q.70 | (6,6x4.5x2.9 | Unshielded Ferrite Core | www.coilcraft.com
SP6641A Ipk = .33A 22 TDK NLC453232T-220 4,%0.,900 0.374] M4x3.2x3.2 Unshielded Ferrite Core www.tdk.com
SP6641A Ipk = .33A 22 Murata LQH43C220K 04y 1+ 0.600" 0.42% 4.5x3.2x2.6 | Unshielded Ferrite Core | www.murata.com
SP6641B Ipk = 1A 10 Sumida CDRH5D28-400 | 9.065 1330 | 5.7x5.5x3 Shielded Ferrite Core | www.sumida.com
SP6641B Ipk = 1A 10 Coilcraft DO16Q8C<103 4=0.160 1.10 | 6.6x4.5x2.9 Unshielded Ferrite Core | www.coilcraft.com
SP6641B Ipk = 1A 10  |Murata LQH55DN100MO%{ 0.077 1.70 5x5x4.7 Unshielded Ferrite Core | www.murata.com
SP6641B Ipk = 1A 22 Sumida GEDRH6D287220 | 0,128 1.20 6.7x6.5x3 Shielded Ferrite Core www.sumida.com
SP6641B Ipk = 1A 22 |Murata LQH55DN220M04~0"160 1.20 5x5x4.7 Unshielded Ferrite Core | www.murata.com
CARACITORS - SURFACE MOUNT & THRU-HOLE
Capacitor Specification
ESR Ripple Size
Sipex Capégitance Manufaéttirer/ (max) Current LxWxH Voltage Capacitor Manufacturer
Part Number (uF) PartNumber (Q) @ 45°C (A)|  (mm) v) Type Website
SP6641A Ipk = .33A 22 TDK 83225X5R0J226M | 0.010 4.00 1210 6.3 SMT X5R Cer. www. tdk.com
SP6641B Ipk = 1A 100 SANYO 10TPA100M | 0.080 1.20 7343 6.3 [SMT POSCAP Tant. | www.sanyovideo.com
SP6641B Ipk = 1A 100 SANYO 16SA100M | 0.030 2.70 |8Dx10L | 16.0 | Thru-hole OS-CON | www.sanyovideo.com
SCHOTTKY DIODE - SURFACE MOUNT
Diode Specification
Sipex Manufacturer/ VF@ IF IF(AV) Size LxWxH Reverse V Package Manufacturer
Part Number Part Number V) (A) (mm) V) Type Website
SP6641A Ipk = .33A| STMicro STPS0520Z 0.39 0.50 3.9x1.7x1.3 20 SOD-123 www.st.com
SP6641B Ipk = 1A Zetex ZCHS2000 0.42 2.00 3x3x1.4 40 SOT23-6 www.zetex.com

Note: Components highlighted in bold are those used on the SP6641A or SP6641B Evaluation Board.
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APPLICATION INFORMATION: continued

+0.9V to +3.3V Input

Vout
+3.0V

(5]

VBATTO I
C1
22uF
L1
22uH
Cinav
1 SIeR
LX U1 VBaTT|S
2 SP6641
D1 rGND 1 b
3
SHDN[4—2 QJ1

’/VOUT

czﬂ_

22uF

OVout

gsIr\av Vourt

GND SP6201

j ~1uF

ENABLE

RESET

1

2

‘C
A4

+3.3V

Figure 15. SP6641A 3.3V Evaluation Board with SP6201 LDO Regulator

SuperCap Application on the
SP6641 Output

When the battery input to SP6641A isremoved,
the SP6641A output will end up in the charge
mode and will slowly discharge a Supercap
connected to the output. The typical Supercap
of 0.22F will go from fully charged at 3.3V to
lessthan 2V in 5 minutes. Thefollowing appli

cation.circuit'in figure 16 is recommended to
disconnectthe SP6641 output fromthe SuperCap
whenthebattery isremoved. Thesmall SOT23-
3pindOSswitchesare an inexpensive addition
to the SP6641 circuit and work well to maintain
SuperCap voltagetoretainNon-VolatileCMOS
Memery while a battery is changed.

TABLE 2. SP6641A Resistive Load. Current iniStartup

- low cost inductors

SP6641A APPLICATION CIRCUIT WITH PANA{ TO! g SP6641A APPLICATION CIRCUIT WITH TDK INDUCTOR
L1 = ELJ-PB220KF 22uH, IDCmax = 3({0@ DC& L1 = NLC453232T-220K 22uH, IDCmax = 370mA, DCR = 0.9Q
Startup Vout @) up Startup Vour lout Startup
Load ) after 0 aftjé &1 Load ) after after then
Vin Rour (min) Startl \» ad Vin Rour (min) Startup Startup Load
v Q v A ANeA (max) v Q v mA_ | mA (max)
0.86 16000 331 0.2 37 0.86 16000 3.30 0.2 42
0.88 1500 3.31 2 39 0.88 1500 3.30 2 43
0.90 800 3.30 4 40 0.90 900 3.30 4 44
0.95 230 3.30 14 44 0.95 260 3.30 13 48
1.00 125 3.30 26 48 1.00 126 3.30 26 52
1.10 73 3.29 45 56 1.10 66 3.29 50 60
1.20 58 3.29 57 63 1.20 49 3.29 67 69
1.30 50 3.28 66 71 1.30 43 3.29 77 77
1.40 43 3.28 76 78 1.40 39 3.29 84 84
1.50 39 3.28 84 86 1.50 36 3.29 91 91
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APPLICATION INFORMATION: continued

Low Battery Circuit for SP6641
Application

Thecircuit in figure 17 uses the Sipex SPX432
shunt regulator as a reference and comparator
circuit to detect alow battery conditionand give
a high level, typically 1.7V output. When the
battery is good, the SPX432 output is low, but
not at ground but at 0.8V or about one Vhe
below the 1.24V reference. To trandate that
level toaCMOSLow of lessthan 0.4V, an NPN
and 2 signal diodes can be added to the SPX 432

output, as shown. The small SOT23-3pin
SPX 432 and 2N3904 bipolar transistor and di-
odes are small and inexpensive to add to the
SP6641 circuit and work well to add a Battery
L ow detection circuit, with the addition of about
130uA current from 3.3V out. Asabonus, the
output of this circuit can be used to drive the
SP6641 SHDN_N pin 3 to GND when the bat-
tery isremoved, which would reset the SP6641
and eliminate the need for the SuperCap Switch
shown in figure 16.

VBATTO

22uF

L
22uF
L1
22uH 2.7Vp0:9Q PMOS
Vobir SOT28-3 IRLML6302 3.3Vto
E& +33V 3 Ql, Nonvolatile Function
1 5O LLI * | O
LX VBATT — —
R1 c3
SHDN M
£ GNDSP6641 1 .22F Supercap
Diode ! 1 14
Schottky >
Vour  SHDN[ 3
8 1 |E Q2 SOT23-3 IRLML2402
2.7V NMOS
c2——

Figure 16. SP6641A 3.3V with Super€ap Svitch

VBATTO

m
g;
El
|

2 GND Ul
D1 SP6641
3 Vour SHDN [4—|

Diode
Schottky

1.8VTHRES. VTHRES =1.24V(1 + R1/R2)

u2
1 SPX432M
REF

Al
K SOT23-3

BATT GOOD

2V = BATT GOOD
0V = LOW BATT

R5
100k

Vout 3.3V

c2——

22uF$

Figure 17. SP6641A 3.3V with Low Battery Detection
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PACKAGE: 5 Lead SOT23

a

P

v |

C ~—E1—T 5

SYMBOL MIN MAX

A 0.90 1.45
Al 0.00 0.15
A2 0.60 130
b 0.25 0.50
c 0.09 0.20
D 2(80 3.10
E 2.60 3.00
E1 1.50 1.75
L 0.35 0.55
e 0.95ref
el 1.90ref
a 0 10°
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Part Number

SP6641AEK-3.3/TR ..
SP6641BEK-3.3/TR ..
SP6641AEK-5.0/TR ..
SP6641BEK-5.0/TR ..

ORDERING INFORMATION
TOP MARK Temperature Range Package Type
........... Kl....ooooeeeeeeen. -40°C to 85°C........ (Tape & Reel) 5-Pin SOT-23
........... L1 ......ccccceveee. -40°C 10 85°C......... (Tape & Reel) 5-Pin SOT-23
........... Pl.............-40°Cto85°C........ (Tape & Reel) 5-Pin SOT-23
........... Ql......ccocceeeeenennn. -40°C to 85°C......... (Tape & Reel) 5-Pin SOT-23

Available in lead free packaging. To order add “-L” suffix to part number.

Example: SP6641AEK-3.3/TR = standard; SP6641AEK-L-3.3/TR,= ledd"free, Top Mark “H4".

/TR = Tape and Reel

Pack quantity is 2,500 for SOT23.

Cirmav

ViIp-N

SIGNAL PROCESSING EXCELLENCE

Sipex Corporation

Headquarters and
Sales Office

22 Linnell Circle
Billerica, MA 01821
TEL: (978) 667-8700
FAX: (978) 670-9001
e-mail: sales@sipex.com

Sales Office

233 South Hillview Drive
Milpitas, CA 95035
TEL: (408) 934-7500
FAX: (408) 935-7600

Sipex Corporation reserves the right to make changes to any products described herein. Sipex does not assume any liability arising out of the
application or use of any product or circuit described herein; neither does it convey any license under its patent rights nor the rights of others.
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Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

© View 5P6641AEK-L-5-0/TR on WIN SOURCE

@ axLinear Ind Information

Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution
Obsolete Management
Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management


https://www.win-source.net/products/detail/maxlinear-inc/sp6641aek-l-5-0-tr.html
https://www.win-source.net/manufacturer/maxlinear-inc

