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I Read this first — solar is safe, with a few easy habits

Here's the good news first: a portable solar panel is one of the safest ways to make
your own power. There's no fuel, no flame, no engine, and no carbon monoxide, so it's
welcome right on a patio, a balcony, or the grass — no fumes to worry about. A panel
sitting in the sun is still quietly making real electricity, though, so a few gentle habits
keep it trouble-free: keep the plugs and connectors dry, never let the two bare metal
ends touch each other, and don't use a panel or cable that's cracked, frayed, or
chewed. Always plug a portable panel into a power station or battery — never straight
into your home's wall outlets or breaker panel. Set it where no one will trip over the
cord, and if anything ever looks scorched or feels too hot to touch, unplug it and let it
cool. This guide looks at the station's own solar input — the smart little controller inside
that decides how much sun it lets in — and the one number, voltage, that you never
want to push past its limit.

Let's look at the station's side of the plug

Most solar talk is about the panel. But the panel plugs into something — your
power station — and the station has its own set of rules about what it will accept.
Understanding that side is what keeps everything matched and safe.

I'm Bill, and | run Bill's Home Tech here in Portage County. In 30-plus years of helping folks
with their gear, I've learned that this one topic trips up more people than any other — not
because it's hard, but because nobody explains it plainly. So that's what I'll do here.

Don't worry: you won't need any math, and | won't quote you a single number. What matters is
understanding a few simple ideas — a window, a ceiling, and one number worth respecting —
so a panel and a station always fit together comfortably.

00 No question is too basic

If words like 'charge controller' or 'voltage window' sound like a foreign language, that's
perfectly normal — I'll translate every bit. Want me to check your own station with you?
Call or text me at (330) 200-8042.
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The station's solar input, on one page

If you remember only these ideas, you already understand the part that confuses
most folks.

0 Your power station has a built-in brain called a charge controller that manages the
sunshine-power coming in from the panel.

0 Two kinds exist: PWM (simpler) and MPPT (smarter, and better in weak light). Most
modern stations use MPPT.

0 The station accepts a voltage window — a minimum needed to start charging, and a
maximum it must never exceed.

0 Italso has a ceiling on amps or watts — the most it will take in at once. Beyond that, extra
panel power simply goes unused.

0 Voltage is the one number to respect: too much can damage the station, while a too-big
panel in watts is merely wasteful, not dangerous.

0 This is why series-vs-parallel wiring and panel sizing both come back to the station's
window.

[0 One number to respect above all

If you take away a single thing, make it this: never let a panel's voltage climb above the
station's maximum. Everything else is about charging faster or slower — that one is
about protecting the gear.
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Two sides of the same connection

Every solar hookup has two sides that have to agree — and folks often study one
while forgetting the other.

One side is the panel's own label: the numbers printed on the back that describe what it can
produce. We cover reading that label in our reading-the-numbers guide.

The other side — the subject of this guide — is the station's solar input: the numbers that
describe what the station is willing to accept. A panel and a station only work well together
when the panel's output fits inside what the station's input allows.

Why we look at the station's side here

Think of the panel as a guest and the station as the doorway. The guest can be any size, but
the doorway sets the rules about who fits through it comfortably. Once you know the doorway,
choosing a guest that fits becomes easy.

[0 Two labels, one match
You don't have to memorize either label — you just have to make sure they agree. This
guide explains the station's side so that agreement makes sense.
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The charge controller: a little brain inside

Tucked inside your power station is a small circuit that does the quiet, clever work
of managing solar. It's called a charge controller.

Sunlight arriving from a panel is a bit unruly — it surges when a cloud passes and rises and
falls through the day. The charge controller smooths all of that out, feeding the battery a
steady, safe stream and stopping when the battery is full. You never see it or touch it; it simply
does its job.

Because the controller is built in, you don't buy one or wire one up — it's part of what makes a
portable station so beginner-friendly. Your only task is to send it a panel whose output sits
inside the limits it's designed for, and it handles the rest.

O It protects the battery for you

The controller's whole purpose is to protect the battery and charge it safely. Respect
the station's input limits and you're letting that little brain do exactly what it was built to
do.
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Two kinds of controller: PWM and MPPT

You'll see two names for charge controllers. You don't choose between them
separately — they're built into the station — but it helps to know the difference.

PWM is the simpler, older design. It works perfectly well, but it leaves a little of the panel's
potential on the table, especially when the light is weak. MPPT is the smarter design: it works
harder to squeeze the most out of the same panel, and it shines on cloudy or
early-and-late-day light when every bit counts.

Most modern stations use MPPT, which is good news — it means you generally get more
from your panel without doing anything at all. If you're comparing stations, MPPT is a nice
thing to have, particularly here in Ohio where gray days are common.

0 MPPT: more from the same panel
The plain takeaway: MPPT gathers more from an identical panel, most noticeably in
imperfect light. You don't set it up or fuss with it — you just enjoy the extra it collects.
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The voltage window: a minimum and a maximum

Here's the single most useful idea in this whole guide. Picture a doorway with a
height you must fit between.

Your station accepts panel voltage within a window. There's a minimum: the panel needs at
least this much voltage to wake the controller and start charging at all. Below it, nothing
happens — like a doorway too tall for a short guest to trigger.

And there's a maximum: the most voltage the station is built to take. Go above it and you risk
banging the top of the frame — which, unlike the minimum, can actually damage the station.
Between the two is the comfortable zone where the panel charges the battery happily.

[0 Aim for the middle of the window

You don't need to hit an exact number — you just need to land inside the window,
comfortably above the minimum and safely below the maximum. Our
buying-the-right-size guide helps you pick a panel that does.
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Why voltage is the spec to respect

Of all the numbers on a station, voltage is the one that deserves genuine caution.
Let me be plain about why.

Too little voltage is a nuisance, not a danger: the station simply won't start charging until the
panel can provide enough. You fix it by aiming the panel better or, sometimes, by wiring
panels in series to lift the voltage.

Too much voltage is different. Pushing a panel voltage above the station's maximum can
harm the electronics inside — this is the one solar mistake that can actually damage your
gear rather than just slow it down. So while other numbers affect how fast you charge, the
maximum voltage is a hard line you never cross.

I The maximum voltage is a hard line

Never send a panel or a string of panels whose voltage can exceed the station's stated
maximum — not even briefly. When panels are wired in series their voltages add up,
and cold, bright conditions can nudge voltage higher, so leave yourself a margin. When
unsure, follow the station maker's guidance.
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The ceiling: max amps or watts

Alongside the voltage window, a station lists a ceiling on how much power it will
take in at once. This one is friendlier than voltage.

This ceiling — given as a maximum amps or a maximum watts — is simply the most the
station will draw from solar at a time. A good station takes what it can up to that limit and no
more. If a panel could deliver beyond the ceiling, the station just leaves the extra on the table.

So a panel that's larger than the station's ceiling isn't dangerous — it's merely partly unused,
which is a bit wasteful but perfectly safe. That's the key difference from voltage: exceeding the
amp or watt ceiling costs you efficiency, while exceeding the voltage maximum can cost you
the station.

[0 Bigger in watts is safe, just wasteful

If you already own a large panel and a smaller station, you can usually still use them
together — the station simply won't use all the panel's output. It won't be harmed.
Voltage is the only number that draws a hard line.
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The input limits don't beat the weather

It's worth an honest word here: matching a panel perfectly to your station's input
still can't out-argue a cloudy sky.

Even a flawless match makes far less on a gray day than in bright, direct sun. Clouds, haze,
shade, a low winter sun, and short winter days all cut what comes in — sometimes by a lot. A
clever MPPT controller helps gather more in weak light, but it can't create sunshine that isn't
there.

And remember, the panel's rated numbers come from ideal laboratory sunshine, so real-world
input runs below the sticker. The station's limits describe its ceiling; the weather decides how
close you actually get to it on any given day.

[0 Match for safety, plan for weather

Getting the voltage window right keeps things safe and charging. Keeping a battery
charged ahead of time keeps you covered through the gray stretches. You need both
— a good match and an honest plan for cloudy days.
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Two kinds of homes, two sets of needs

The station's input rules matter a little differently depending on how big a setup
you're building — and that often comes down to where you live.

If you live in town or the suburbs

In town or the suburbs, folks usually run a smaller station and a single panel, and your water
keeps flowing from the city main during an outage. The input side is refreshingly simple.

L]

With one modest panel, staying inside the station's window is usually automatic — a
matched kit handles it entirely.

You rarely need series or parallel wiring, so there's little chance of pushing past the
maximum voltage.

The goal is phones, lights, the internet box, and a device or two, well within a small
station's celiling.

If you ever add a second panel, that's when the window and the ceiling start to matter —
and it's easy to check.

If you are out in the country on a well

Out in the country, longer outages and more open sky tempt folks toward bigger setups with
more than one panel — which is exactly where the station's window earns your attention.

Wiring panels in series adds voltage, so watch the station's maximum carefully — this is
the one hard line.

Wiring in parallel adds current, so mind the station's amp ceiling and use a proper parallel
connector.

Your well pump is 240-volt and cannot run on a portable station — store drinking water for
the outage.

A bigger station and matched panels are still a real rural gift for phones, lights, the internet,
and medical devices.

O I'll read your station's window with you
Send me the make of your station, or a photo of its solar-input label, and I'll help you
understand its window and ceiling and pick panels that fit safely. Call (330) 200-8042.
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Why this ties to series and parallel

The moment you use more than one panel, the station's window is what decides
how you connect them. Here's the link, kept simple.

Wiring two panels in series adds their voltages together while the current stays about the
same. That's handy for reaching a station's minimum or for long cable runs — but it's also
how folks accidentally sail past the station's maximum voltage, so it calls for care.

Wiring in parallel adds their current instead, while the voltage stays about the same. That
keeps you clear of the voltage maximum, but now you watch the station's amp ceiling and use
a proper parallel connector. Which way to go depends entirely on your station's window.

[0 Let the window choose the wiring

You don't decide series-or-parallel by preference — you let the station's window decide
for you. Our series-vs-parallel guide walks through it with pictures, and a matched kit
avoids the question altogether.
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Why this ties to buying the right size

Everything on the station's input side feeds one practical decision: which panel to
buy. The window and the ceiling are your shopping guide.

When you shop, you're really answering two questions at once. Does the panel's voltage land
inside the station's window — above the minimum, below the maximum? And is the panel's
wattage within the station's ceiling, so its power is actually used rather than wasted?

Get both right and the panel charges as fast as the station allows, safely. Because real output
runs below the rating, sizing a touch generous helps on imperfect days — as long as the
voltage still respects the maximum. Our buying-the-right-size guide turns this into a simple
checklist.

[0 Two checks, one good match
Voltage inside the window, watts within the ceiling. Those two checks are the whole job
— and a matched kit does both for you at the factory.
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Where to find these numbers

None of this helps if you can't find the figures. Happily, they're usually printed right
where you'd hope.

Look near the station's solar-input port, in its manual, or on the maker's spec sheet. You're
hunting for two things: a solar input voltage range (the window) and a maximum solar input in
amps or watts (the ceiling). They're often listed together in a short line or a small table.

The panel's matching figures live on a label on its back. Set the two side by side — the
panel's voltage against the station's window, the panel's watts against the station's ceiling —
and you can see at a glance whether they'll get along. Our reading-the-numbers guide shows
exactly what each label term means.

[0 Can't find the label?

If the numbers are hiding, or the manual is long gone, send me the make and model
and I'll help you track down the input specs and read them with you. That's a quick one
| can often do for $49 right on your screen. Call (330) 200-8042.
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A good station is forgiving — within limits

Modern stations are built to be easygoing about solar. It helps to know where that
easygoing nature ends.

A good station simply takes what it can, up to its ceiling, and stops when the battery is full.
Send it a panel that's a bit small and it charges slowly; send it one that's a bit large in watts
and it just leaves the extra unused. In both cases, no harm done.

The forgiveness ends at voltage. That's the one input where 'a bit too much’ isn't shrugged off
— exceeding the maximum voltage can damage the electronics. So lean on the station's
easygoing nature everywhere except voltage, and treat the voltage maximum as the firm rule
it is.

(0 Easygoing on watts, strict on volts
A tidy way to remember it: the station forgives a mismatch in size, but not a mismatch
in voltage. Respect the voltage maximum and the rest is wonderfully hard to get wrong.
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The solar input port itself

Let's talk about the actual socket you plug into, because using the right one matters
as much as the numbers.

A station usually has more than one way to charge: an AC port for the wall charger,
sometimes a car-charging port, and the solar (DC) input. The panel goes into the solar input
— never the AC wall-charge port. They can look similar, so it's worth a moment to be sure.

Some stations have a small switch to turn the solar input on, or a setting to pick the input type.
And most show a 'solar in' light or reading once power starts flowing. If you plug in and
nothing happens, the port, the switch, and a fully seated plug are the first things to check.

00 Right port, plug pushed home

Two of the most common ‘it won't charge' calls | get come down to the wrong port or a
plug not pushed all the way in. Both are a ten-second fix once you know to look. Our
troubleshooting guide has the rest.
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Reading the 'solar in' display

Once power is flowing, the station usually shows you how much is coming in.
Learning to read it turns guesswork into confidence.

The 'solar in' number tells you what the panel is delivering right now. Watch it climb as you
aim the panel more squarely at the sun, and watch it sag when a cloud drifts over or a shadow
falls across the face. It's a wonderfully honest little coach for positioning your panel.

If that reading is lower than you'd expect, the usual suspects are a panel that's not aimed well,
partial shade, clouds or a low sun, a dirty face, or simply realistic weather. If it shows nothing
at all, look to the port, the switch, the plug, or a panel voltage below the station's minimum.

(0 Let the number guide your aim

Nudge the panel while you watch the 'solar in' reading and stop where it peaks —
you've just found the best angle for that moment. Do it again in a few hours as the sun
moves. Our sun-angle guide goes deeper.
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Staying safe on the input side

The reassuring part first: a solar panel makes low-voltage DC power with no fuel,
no flame, and no fumes. The input side just asks for a little ordinary care.

The one rule that protects your gear is the one we keep returning to: never push a panel
voltage above the station's stated maximum. Everything else on the input side is about
charging well, not about danger.

Beyond that, keep the solar input port and the connectors dry and off wet ground, don't force
a plug that doesn't fit (use the proper adapter instead), and don't use a cracked or chewed
cable. Plug the panel into the station's solar input — never into a wall outlet or your home's
breaker panel.

I Voltage limit first, dry connectors second

Two habits cover almost everything: respect the station's maximum voltage, and keep
the input port and plugs dry. Do those and the little brain inside your station takes care
of the rest, safely and automatically.
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A simple way to picture the whole thing

Let's tie it together with one homely picture you can keep in your back pocket.

Think of the station's solar input as a doorway. The voltage window is how tall a guest must
be to fit: too short and the door won't open (below the minimum), too tall and they hit the
frame (above the maximum, which can cause harm). Somewhere comfortably in between,
they walk right through.

The amp or watt ceiling is how wide the doorway is — how much can flow through at once. A
crowd larger than the doorway just waits its turn; nobody gets hurt, some simply don't get in.
That's why an oversized panel is wasteful but safe, while the wrong height — voltage — is the
real concern.

0 Height matters, width is forgiving
Height (voltage) has a hard ceiling you must respect. Width (amps or watts) just limits
the flow. Keep that one picture in mind and the whole input side makes sense.
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Common input mistakes to sidestep

A short list of slip-ups accounts for most solar-input trouble. Knowing them ahead
of time makes them easy to avoid.

+ Exceeding the maximum voltage — usually by wiring too many panels in series. This is
the one that can damage the station.
« Using the AC wall-charge port for the panel instead of the solar (DC) input.

+ Leaving the input switched off, or not pushing the plug fully home, then wondering why
nothing charges.

+ A panel below the minimum voltage, so the station never wakes up and starts charging.

« Expecting the ceiling in cloudy weather — the limits describe the best case, not a gray
day.

[0 All easy to avoid

Notice that only the first one can harm your gear — the rest just stop or slow the
charging until you fix them. Our common-mistakes guide gathers these and more, with
the quick fix for each.
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Questions to ask about your station's input

Whether you're shopping or checking gear you already own, these questions get
you to a safe, confident match.

Q: What's my station's solar input voltage window?
Find the minimum to start charging and the maximum never to exceed. Every panel choice
flows from these two figures.

Q: What's the maximum amps or watts it will take?
This ceiling tells you how big a panel is worth pairing with it. Bigger than the ceiling is safe but
partly wasted.

Q: Is it PWM or MPPT?
Most modern stations are MPPT, which gathers more from the same panel in weak light. It's a
nice-to-have, not a must.

Q: If  add a second panel, series or parallel?
That depends on the window. Series adds voltage (watch the maximum); parallel adds current
(watch the amp ceiling).

(0 There's no silly question

If a salesperson can't tell you a station's voltage window in plain terms, that's a reason
to slow down, not to buy. These are basic, fair questions — you deserve clear
answers.
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Common Questions

The questions | hear most about the station's solar input, answered plainly.

Q: What actually happens if the voltage is too high?

Too much voltage can damage the electronics inside the station — it's the one input mistake
that harms gear rather than just slowing things. That's why the maximum voltage is a hard
line, with a margin to spare.

Q: Can | use a panel that's bigger than my station?
If you mean bigger in watts, usually yes — the station just won't use all of it, which is wasteful
but safe. If you mean higher in voltage than the window allows, no; that can cause harm.

Q: Do | have to set up the charge controller?
No. It's built into the station and fully automatic. Your only job is to send it a panel whose
voltage fits the window; it handles everything else on its own.

Q: Why won't my station start charging from the panel?
Common reasons are the wrong port, a loose plug, the input switched off, or a panel voltage
below the minimum. Our troubleshooting guide walks through each one.

O Still have questions?

That's exactly what I'm here for. Reading a station's input window with someone is one
of my favorite quick jobs, because it takes all the worry out of buying a panel. Call or
text me at (330) 200-8042.
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You don't have to do this alone

You just have to remember that a friendly, patient person is one call away.

| hope this guide made your power station's solar input feel a little less daunting and a lot
more doable. Keep it in a drawer with your other home papers, come back to a page
whenever you need it, and don't worry about memorizing anything.

When you'd rather have a hand, that's exactly what | do. | come to your home, work at your
pace, and never make you feel rushed or silly for asking. A first visit is a flat $99, and for the
parts that don't need me on-site | can often help right on your screen for $49. Every visit
comes with a 30-day, come-back-free guarantee. Most portable solar setups are simple,
plug-and-play, and need no wiring at all — but if yours ever calls for a licensed electrician, I'll
help you line up a trustworthy local pro.

0 Bill's Home Tech —real help, close to home

Call or text me at (330) 200-8042, or visit BillsHomeTech.com. Serving Atwater and all
of Portage County. 30+ years of patient, plain-English tech help — and if you're ever
not 100% happy with a visit, I'll make it right or refund it. That's a promise. — Bill
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PWM vs MPPT Controllers

Two kinds of brain inside your station

PWM MPPT
In short Simpler Smarter
Weak light Loses more Grabs more
Most stations Older, basic Modern ones
Bottom line It works A bit better

Most modern stations use MPPT -- more from the very same panel.
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How the Station Takes In Solar

The controller lets in only what's safe

o || @ || @ |[ ©
Panel makes DC Into solar input Controller Battery refills
From the The right port, checks Up to the
sunlight - not the wall -] Is voltage in - station's limit
the window?
\. J U J U J \ y

The controller only lets in what the battery can safely take.
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Will This Panel Fit the Window?

Panel voltage against the station's window

Panel voltage vs the station

Below the Inside the Above the
minimum? window? maximum?
4 N\ N\ [ N\
Won't start -- Just right -- Stop -- too much
try panels it charges can damage
in series safely the station
\. J . VRN J

Voltage is the one to respect; too-high can harm the station.

llustration - a schematic, not to scale. Your setup may differ
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Voltage vs Watts -- Which Matters?

One is a hard line, the other just wasteful

Too much voltage Too big in watts

The result Can damage it Just unused
Is it harmful? Yes No
The rule Never exceed Fine, if
wasteful
Watch it? First, always Second

A too-big panel is only partly used; too-high voltage is the danger.

Tech Made Simple — Service Made Personal

For general information only — not professional advice. Use at your own risk. For electrical,
gas, water, or ladder work, please call a licensed professional. — Bill's Home Tech
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BILL'S HOME TECH

Home & Small Business Tech Solutions

Need a Real Person?

You do not have to remember all of it.
You just have to remember you can call.
Friendly, in-home tech help -- | come to you.

If you are not 100% happy with a visit, | will
make it right -- or refund it. No awkwardness,
no fine print. That is how | would want to be treated.

(330) 200-8042 - BillsHomeTech.com

Bill@BillsHomeTech.com - Mon-Sat 9:00 AM — 7:30 PM
— Bill

Bill can screen-share and fix many things remotely — a flat $49, free for Support Plan members.

© 2026 Bill's Home Tech, LLC - 30+ years of tech experience - Serving Portage County since 2025 - Fully Insured
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Home & Small Business Tech Solutions

A Note From BIll

A quick note from Bill.
| write these guides to make home tech a little less frustrating, and | do my best to keep every step
accurate and up to date. Still, every home, device, and setup is a bit different, so | can't promise a guide
will match yours exactly or fix your particular problem. These guides are for general information only —
they're not professional, legal, or financial advice, and they don't replace your device's own manual or
the manufacturer's instructions. Please go slow, use your own good judgment, and use everything here
at your own risk. If a step involves electrical wiring, a gas appliance, a water heater, plumbing, or
climbing a ladder — or if anything just doesn't feel safe — please stop and call a licensed professional
(or give me a call at 330-200-8042). Bill's Home Tech and Bill Davis can't be responsible for any
damage, data loss, or injury that comes from using these guides. Thanks for reading, and stay safe out
there.

.'i'-'-;

l"

Book a visit —
billshometech.com/book

Use of these guides is subject to our Terms of Use (billshometech.com/terms-of-use).

(330) 200-8042 - BillsHomeTech.com
Bill@BillsHomeTech.com - Mon-Sat 9:00 AM — 7:30 PM

For general information only — not professional advice. Use at your own risk. For electrical,
gas, water, or ladder work, please call a licensed professional. — Bill's Home Tech
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