X-90 Solar V3-AUX

Patent pending

Portable Fast-Charge Solar Battery Charger

Features

¢ Maximum Power Point Tracking
=  Up to 30% more power

¢ Universal Charging Algorithm
» |dentifies chemistry automatically
¢ Fully protected 12V/8A auxiliary output
¢ No User Input Required
¢ Fully Ruggedized Design
¢ Field Replaceable Sense Pins
¢ Fully Protected, including Reverse Polarity, Ovembperature,
and Active Current Limiting, and MIL-810F Compliant
¢ Integrated "Time Until Charged/Discharged" Caloofat
= An LED bar will indicate the time until charged discharged based on the energy source,
auxiliary load, and battery state of charge.
¢ 12V or 24V Solar Panel Input - No Minimum/Maximurol& Panel Wattage
¢ Polarized SAE plug to connect to solar panel ors®u
¢ Available extension input cable for use with otkelar panels or DC sources
¢ Available “Y” adapter, to parallel multiple solaampels for
maximum charge speed Supported Chemistry
¢ Compatible with "Smart X-90" adapters, allowing batteries
expanded operation with numerous batteries andtagap | BB/UBI-2590/U Li-lon
¢ Emergency regulated 14.4V Aux output when thereis BB-590/U NiCd
battery connected BB-390B/U NiMH
¢ Auto dimming LED indicators reduce the LED brightae UBBLO9 Li-lon
when there is no input power UBBL36 Li-lon
X-90 Smart Adaptefl Numerous

Description

The X-90 Solar Charger is a portable solar batbdygrger capable of charging a wide array of
typical portable rechargeable batteries. The drafgatures advanced digital control, which
enables automatic battery detection, maximum pgwert tracking (MPPT) of the solar panel,
and value-added features such as an unregulatecbd@®t, a "time until charged/discharged"
calculator, and the ability to use "X-90 Smart Agap" for charging numerous other types of
batteries. The charger is able to operate fromsatgr panel configuration with o¥en circuit <
60V. The charger directly plugs onto the top of Bupported batteries, and the only wiring
needed is the connection to the solar panel or B@ce using a polarized SAE plug. The
advanced charge controller minimizes charge time dharging two battery strings
simultaneously, while monitoring critical parameteo ensure safety and reliability. The
implementation of high-speed MPPT delivers maximeimarging current, even in low light or
poor weather conditions. The simple LED interfag®rms the user when the batteries have
been completely charged, and if there are any auiditions.
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Absolute Maximum Ratings

X-90 Solar V3-AUX

Patent pending

Parameters Max. Units
Vin Input Voltage 65 V
Vbatt / Vaux(3) Battery / Auxiliary Output Voltage 20 \%
Ibatt Battery Charging Current (Total) 8 A
laux (3) Auxiliary Current 16 A
TA Ambient Operating Temperature 60 °C
TSTG Storage Temperature 85 °C
Table 1: Absolute Maximum Ratings
Recommended Operating Conditions
Parameters Min. Typ. M ax. Units Conditions
Vin 12V PV Panel Voltage Mt 1V 20 28 \% TaneF25°C
24V PV Panel Voltage Mt 1V 40 56 \% Tanef25°C
DC Input Voltage 20 - 60 \%
Vpatt Battery Voltage 10 - 20 \%
. Vpare 0.9V - Voare 0.2V lu=(0.8)A with battery
®3) batf batf aux_
Vau Auxiliary Voltage - 14.4V - v without battery
Battery Charging Current )
Ibar (Total) 0 8 A
Ll Auxiliary Current 0 - 8 A Continuous
16 Peak, w/ battery connected only
P Input Power - - 140 W
Poatt Battery Charging Power 0 - 132 w pM=16.5V, L=8A W
Paus® Auxiliary Power - - 120 w Continuous, ¥,=15V
240 Peak, w/ battery only, \,=15V
- 0.8 - Vi,=20V ®
Is Self Consumption - 1.2 - w V=40V ©
- 0.45 - Vpa=15V, No V, @
i ] - 97.5 - \[,=20V, V=15V, ,=4A
ey . 96.2 . Vo=40V, Vou =15V, L,=4A
- 96.0 - \[,=40V, Vp=15V, 1,=8A @
Efficiency: Battery to - 94.75 - % \pa=16V, Vau,=15.5V, L,=4A
n Auxiliary - 93.6 . Vo= 15V, Vaum14.1V, Ly,=8A
_ - 93.1 - =20V, Vou,=14.4V, Ly,=4A
Efficiency: Input to n LA e
Auxili’éw &) ; 92.9 ; \(, =30V, Vo, =144V, L, =4A
- 91.0 - V=30V, V.,=14.4V, L,=8A
T, Ambient Operating -30 ) 60 °c
Temperature
Tsre Storage Temperature -50 - 85 °C
Auxiliary port turns off and battery|
Tim In@er_n_al Tempergture - 110 - °C charge power reduces to maintai
Limiting Protection T
temperature limif*
Table2: Electrical Characteristics
Notes:

@ Charging a BB-2590/U Li-lon battery with the rat@dximum charging current
@ Total self consumption current taken from batteithaut input power
® Auxiliary output is currently only enabled for Lot chemistry batteries
@ External case temperature can become very hotiaicéigh load conditions, use caution when hamgli
®) No battery connected, X-90 is running to supplyt¥4on the auxiliary output
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X-90 V3-AUX Label

WWW.APECOR.COM

SOLAR
Voc < 60V
Vunx power= 17V = 45V

Vi = 20V - 60V
Pwn > 140W

BATTERIES

BB/UBI-2590
UBBL36 UBBL09
BB-330 BB-530
X-90 ADAPTERS

Ya

LED Status Information

e ARECOHR.

Advam:er.f Paower tlectronics Corporation

X-90

SOLAR

MADE IN USA

TIME UNTIL TIME UNTIL
CHARGED DISCHARGED
1.2 4 6|6 4 2 1

soe BLINKING
==  SOLID: BATTERY FULL

AUXILIAR‘!
OUTPU

10.5V - 16 5V
8A MAX

AUX ENABLED [
v, HRg  FAULT

V3-AUX S/N: 13-XXXX
85% CHARGED [

[—— STATUS [

CHARGING

—

—

r

85% Aux . .
Fault Status Charged | Enabled Meaning Action to take
Red Green Green Green
Off Off Off Off Ready to connect Connect battery
Off Charging -
Optional: Disconnect battery and
Blinking _ . . connect a lower charged battery. Inh
off @ on® Chaé%l&g%u?lazgery S| the time it takes to charge the last
15%, the first 50% of an empty
battery could be chargef)
Off On On - Finished charging Disconnect battery
Check connections, make sure tha
on/ Fault, converter not . e
A - - - ; operation of converter is within the
Blinking running . .
maximum ratings
on Aux output is enabled An auxiliary Ioaq can be applied if
desired
The type of battery is not supporte
Off Aux output is disabled f_or auxiliary output or it has been
- - - disabled because of over-current g
over-temperature
o AuX output is close to Reduce the load on the auxiliary po
Blinking maximum current or : .
. to keep it from turning off
temperature rating
Table 3: LED statusinformation
Notes:

@ Only applies when charging Li-lon

@ Blinking speed changes based on charging currefit5+to 20) blinks/sec for a total charge curmf0 to 8) A
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Solar Maximum Power Point Tracking

The X-90 Solar Charger uses an advanced propristaey charge control algorithm which is
capable of extracting the maximum possible energyfthe solar source, and charging Li-lon,
NiMH, and NiCd at the fastest possible rate. ApEZDuniversal MPPT algorithm is

international patent pending, and is the only salaarge algorithm in the world capable of
MPPT fast-charging nickel based batteries. Thkided algorithm can safely charge NiMH and
NiCd at a rate up to 1C. The digital control alfons are extremely tolerant of solar variation,
and can operate down to only 5W of input power.e Higorithms will not be disrupted by

fluctuations of solar energy, or even if the chargele persists through the night.

Time Until Charged/Discharged Indicator

The X-90 Solar Charger has the capability to siemébusly harvest energy from a solar or DC
source, charge the connected battery, and provetacted auxiliary output. This in effect can
allow the system to become an uninterruptable poswgply (UPS), which can provide the
auxiliary power until the battery is fully dischady Depending on the balance of power, in
some cases the battery will be generally chargimgle in other cases the battery will be
discharging. For example, if the auxiliary loadisaverage 50W, but the available solar energy
is only 30W, there will be a 20W deficit, which nidee supplied by the battery. The X-90 V3
AUX will estimate the current battery state of d@(SOC) and based on the current conditions
calculate how much time it will take for the baytéo become completely charged or discharged,
depending on the balance of power. This is thdit@ted by the 10-segment LED bar below the
label.

Typical Charging Times

Battery | Chemistry | Capacity | Max Charge | Solar Pand | Typical Full Charge
(Ah) Current (Watts) Time (Hours)
62 4.5 (3 hrs 85%)
BB-2590 Li-lon 14.4 4A/String 124 2.65 (1.75 hrs 85%
DC Source 2.5 (1.5 hrs 85%)
BB-390 NiMH 9.8 2A/String 62 3
BB-590 NiCd 4.8 2A/String 62 15
62 5.25
UBBLO09 Li-lon 18.4 4A/String 124 3.25
DC Source 3
UBBL36 Li-lon 8.7 4A 62 2.75 (2 hrs 85%)
Table 4: Typical Charging Times
Notes:

@ Only applies when charging certain BB-2590 typetdsies. Depending on the design limitations ingabby
various manufacturers, the X-90 will automaticalharge some BB-2590 type batteries at 3.2A pergtri
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Dimensions and Weight

Parameters Typ. | Units
Lenath 119.0 mm

9 4.687 | inch

. 69.5 mm
Width 2.737| inch

. 41.8 mm
Height 1.645| inch

. 0.44 kg
Weight 0.965| Ibs

Table5: X-90 Dimensions and Weight

Figure 1: X-90 Dimensions (inches)

Preliminary

www.apecor.com




X-90 Solar V3-AUX

Patent pending

Application Examples

Figure 2: X-90 charging a BB-2590/U using the Global Solar P3-62W/24V panel

E
‘ pe—
==

Figure 3: X-90 Charging a BB-2590/U from a Soc a 12V CLA adapter output
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Application Examples (Continued)

Figure 4: X-90 Powering a RCR-123A LiFePO4 battery charger

5V. Ve <60V | BB-2590 8B.590

oV, 110w | BB-390

ol s e
Figure5: X-90 Charging a BB-2590/U with an extension cable, auxiliary output powering a PRC-148/152
battery eliminator adapter

Preliminary www.apecor.com




== 0208 X-90 Solar V3-AUX

Patent pending

Recommended Sources

Use only “12V” or “24V” PV Arrays, you can use 2 parallel with “Y” connector, for improved
charge speed.

Solar Panels- Global Solar Energy, Inc.
o P3-124W/12V, P3-124W/24V - Optimal for BB-2590aching
 P3-62W/12V, P3 - 62W/24V
s P3-30W/12V, P3 - 30W/24V

Other Solar Panels
» Open circuit voltage must be less than 60V
* Maximum power point voltage should be greater thavl for optimal operation,
although the X-90 will still work with a lower Vmpated panel
* There is no wattage restriction, but the X-90 wdl be able to utilize more than 140W

DC Sources
 20-60V DC, 140W minimum power capability

Recommended Batteries

UltraLife Batteries
 UBBLO02 (UBI-2590), UBBL10 (UBI-2590 SMBus), UBBLOQBI-2590 12V/24V),
UBBL36 (1/2 UBI-2590), UBBL13 (UBI-2590 HC)

Mathews Associates, Inc.
« BB-2590/U, BB-390A/U, BB-590/U

Bren-Tronics
« BB-2590/U, BB-390B/U, BB-590/U

Patco Electroncis, Inc.
« BB-2590/U

Available X-90 Smart Adapters

The X-90 V3 includes the capability to use adapsdles connected to the 6-pin XX90 barrel
connector to allow the charging of numerous othaftebies and accessories. The adapters
communicate with the X-90 V3 to indicate the typ@dapter connected, so as to allow the X-90
to implement the proper charge algorithm. ApECCO& the capability to provide specific
charging solutions for nearly all battery typesgse contact us at ask@apecor.com to request
specific charging capability.
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Warranty Statement

The X-90 Solar Charger is warranted to be free fawfects in material and workmanship
for a period of TWO (2) years from the date of simgmt to the original end user. ApECOR
will, at its option, repair or replace any suchetgive products.

Claim Procedure

» Before requesting warranty service, check the W&anual to be certain that there is a
problem with the controller. Contact ApECOR to resgu Returned Material
Authorization (RMA). Return the defective produa your authorized ApECOR
distributor with shipping charges prepaid. Provpdeof of date and place of purchase.

* To obtain service under this warranty, the returpeaducts must include the model,
serial number and detailed reason for the failtire,module type, solar panel size, type
of batteries. This information is critical to gra disposition of your warranty claim.

* ApECOR will pay the return shipping charges if tepairs are covered by the warranty.

Warranty Exclusionsand L imitations

This warranty does not apply under the followingditions:

» Damage by accident, negligence, abuse or impraogeer u
* PV orload currents exceeding the ratings of tloelpet.

* Unauthorized product modification or attempted repai
» Damage occurring during shipment.

THE WARRANTY AND REMEDIES SET FORTH ABOVE ARE EXCLSIVE AND IN
LIEU OF ALL OTHERS, EXPRESS OR IMPLIED. APECOR SPEALLY
DISCLAIMS ANY AND ALL IMPLIED WARRANTIES, INCLUDING, WITHOUT
LIMITATION, WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.

No ApECOR distributor, agent or employee is auttedi to make any modification or
extension to this warranty.

APECOR IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEBNTIAL
DAMAGES OF ANY KIND, INCLUDING BUT NOT LIMITED TO LOST PROFITS,
DOWNTIME, GOODWILL OR DAMAGE TO EQUIPMENT OR PROPHF.

3267 Progress Dr.
Orlando, FL 32826
Email: ask@apecor.com
Website: www.apecor.com
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