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PI'N DESCRI PTI ONS
Pl N NAME DESCRI PTI ON
1 CSN2 |Out put current sense negative input for chlannel 2
2 CSN1 |Out put current sense negative input for <chlannel 1
3 CSP |Out put current sense positive input.
4 5 VOUT [Power Output Pin.
6, [ VIN [USB or AC Adapter input.
8 OVGATBEOut put to drive oppgriothadt elx€C efrmarmh ANWMOIS vol {age
9 OVSENRJSB or AC Adapter input sense.
10 SCL | 2C clock input.
11 SDA (I 2C data input.
12 PGND Power ground. Directly connect this pin t I C th
guality capacitors from BAT to PGND on the| same |
13 HSB |High side 6omasepina 47nF ceramic capacitor]| from H
14, 15 SW I nternal switch connected to a terminal of the ou
16 17 BAT BAT connecti on. Connect it to battery curjrent S €
' PGND pin with high quality ceramic capacitfors on
Battery charge current sense input. Connegt to c
18 BATS Kevin sense.
19 BATP|Connect to charge sense resistor negative Jtermina
20 BATC|[Battery central point connection. Connect fJto dual
Cel | bal ancing discharge. Connect to a dipscharge
21 CBD terminal
22 BATN|[Battery negative terminal
Fast charge current setting pin. Connect a resist
23 | CST|current. The current -1s eBtAt.i nTgh er avnod et sa gfer camt O|.hS A pi |
current and discharge current iresplkatgeemglde and
24 TH Temperature sensing input. Connect to a bafftery t
5V Bias output. Connect a 1. 0uF to this @gin. Thi
25 VREG [The bias turns on in charge mode and dischlarge mo
bias. Bias turns off in HZ mode.
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PI'N DESCRI PTI ONS
PI N| NAME DESCRI PTI ON
26 AGND|Logic ground output. Connect this pin to the expo
57 PB Push button input When this pindiisngiucatear § oar an
bled for 5 seconds.
28 LED1[(Battery | evel indicator.
29 LED2([(Battery |l evel indicator.
30 LED3|(Battery | evel indicator.
31 LED4|(Battery |l evel indicator.
32 LEDLS(LED1 threshold Il evel shift. Connect a resifstor fr
33 LEDLS|RED2 threshold |l evel shift. Connect a resifstor fr
34 LEDLS|]BED3 threshold |l evel shift. Connect a resifstor fr
35 LEDLS(4ED4 threshold Il evel shift. Connect a resifstor fr
36 PT LED indication mode input. The 5 modes of LED in
this pin. Connect a resistor at the pin to|] set th
37 RlI MC|RI MC Battery i mpedance compensation input.
38 HYST -(lj—g\?vshlyg:eliél?)ll,s ;Nllns()j‘owéllsettlng input . Conngct a r
39 DM Out put port auto detection input. Connecteld to po
40 DP Output port auto detection input. Connecteld to po
41 PGND tE)rig?fngld (F:)c?r?duthuiS\sitbye. sol dered to ground plane | a
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ABSOLUTE MAXI MNGSRAT

PARAMETER VALUE UNI T
LEDLS1, LEDLS2?2, LEDLS3, LEDL S4, Rl MC,-OHSSToamné |[PT Vt o [GND
LED1, LED2Z2, LED3 and LED4 to GNP 0.3 to +6 \%
PB, DM, DP, TH, SCL, SDA and I CBT to -GNB to +6 \%
OVSENS to GND 0.3 to +16 \
OVGATE to GND 0.3 to +12 \%
VI N, VOUT and VREG to GND 0.3 to +6 \%
CSP to CSN2, CSP to CSN1, CSP tp VOUF0.3 to +0. \%
BAT to BATS, BATS to BATP 0.3 to +0.P \%
BATC to BATN 0.3 to +6 \%
BAT to BATC 0.3 to +6 \%
BATN to GND 0.3 to +0.P \%
CBD to BAT 6 to +0.3 \%
BATN to CBD 6 to +0.3 \%
SW to PGND 0.3 to +12 \%
HSB to SW 0.3 to +6 \%
Junction to Ambientd;Jfher mal Res| stance 40 N/ W
Operating Junctigon Temperature T 40 to 150 N
Operating Tempegature Range (T 40 to 85 N
Store Temperature 55 to 150 N
Lead Temperature (Soldering, 10] sec) 300 N
Do not exceed these |imits to prevent damage to the device.
periods may affect device reliability.
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ELECTRI CAL CHARALCTER
(M 5¥s T5AC, unl ess otherwise specified.)

PARAMETER TEST CONDI TI DMEN TYP MAXUNI
|l nput Current Limit, Over Voltage Protection, Ou
I nput Vol tage Range 4.5 5.5 V
I nput Over Voltage Pr|9tMdcti qioOVvVP, V 5.5 5.7 5.9 V
l nput Over Voltage Hy¥tNrfalibking, VINJ|JOVP_HXSO mV
I nput Under -Q/wtl t age UYEK r i qiUVdg O V 4. 2 \%
I nput Under -Qtl tHygset eiddcddi § al | i ng, VI NJUVLO_HXYGT mV
I nput Current Limit Setting Range -10% 3.4 +10W A
Out put Under voltage |[pO0UdTefcali oinng UVPPUYUT_UVP3. 65 \Y,
Output Under Voltage |[POOTercitsiomgHy¥OET edVB_HYGT mV
Ql wait time in hiccdp mode 3 S
Boost Mode/ Charge Mode
Switching Frequency -15% 400 +15MKHz
Precondition Voltage |[YTBAEsShDI di #fngach Cell 2.8 V
Preconditioning currdghReércentage of fagqt chad§e cur|r ®n
Boost Charger UVLO VOUT rising, BST |UVLO 4. 2 \%

VBAT_EOC (AGCT)2804D) 5% 4.2 +0. Hw
BatterQiCEadge Vol tag

VBAT_EOC (ACT283F)XD) 5%4. 35+0. % w
End of Charge Detecti|lPar Canrtrage¢e of fagt chad@e cur|r@n
Buck mode/ Di scharge
Buck Under Vouttage Lg¥YABT falling, VBAT1, 22.9 V

REG3[1:0] =00 5.07 \Y,

REG3[1:0]=01 5.12 Y
VOUT Out put Regul ati A—V-o+—+—age

REG3[1:0]=10 5.17 Y

REG3[1:0] =11 5.22 Y

RCS1=25ml CC1 1.051.251. 4|0 A
VOUT1 and VOUT2 Cur r gat—t+—mi—t

RCS2=235ml CC2 2.452.652.8|5A
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ELECTRI CAL CHARACLCTSER

(M 5¥s T5AC, unl ess otherwise specified.)

PARAMETER TEST CONDI TI OINI N TYPMAXUNI|T
Buck Converter Under [V t Protect i_on .
Threshol d VOOUIT afgaqllng goes nto Bi6Bup \%
Buck Converter Over age _Protecgtd,o
Spek sony MAd U2 G & SR %t € SBidk® Moy p 5.7 Vv
Buck Convert Hiccup [Ti me 3.4 S
Buck Convelrded-o@dtgluffrent 5 10 15| mA
Buck Convelrded-o&utgbefgl itch
Ti me 12.5 s
Hi gh Side Switch PeaKkAIQurcroenndti tLionmi t 4.5 A
Over Temperature ProfCelcPt i on 160 N
Over Temperature Pr ofCelcPt_iHOY'STHy st er esi s 20 N
Battery Protection
Battery Over Charge [Current 2.6 3 A

Battery Over Voltage|Percentage of EOC VbO01 alh®2.150 3| B

Battery Under Voltagp and Short Circuit

Protection 1.6 v
Preconditioning timeflf timer expioéég, joes tlo | atghr

Charge mode 140 uA
TH Pwp ICurrent

Di scharge mode 100 uA

Charge mode 2.5 \%
TH High Threshold

Di scharge mode 2.5 \%

Charge mode 1 \%
TH Low Threshol d

Di scharge mode 0.57 \%
System Management
VREG Output Current 50 mA
PB Rising Threshol d PB rising, discharge mode95 \%
PB Falling Threshold|PB falling, dischafge moOdeé5 \%
PB internal pull up Peusl il s tugpn cteo i nt er na suppdl @ Mq
Fault CondFtéequeAtwprp@.5s on and 0.5s off 1.0 Hz
Fault Condition Al arm Ti mer 10 s
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ELECTRI CAL CHARACLCTSER

(M 5¥s T5AC, unl ess otherwise specified.)

PARAMETER TEST CONDI TI ONfSMI NTYPMAXUNI|T

LED I ndication

LED4 Indication Lev]el Setting 5.5 8.8 V

LED Sink Current 3 mA

LED4 Scan Interval For each LED pattern|befo0®0@e5I1iglhtsi hg LEDs
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Copyright E -2@mi6, Acmhndve



active-semi® ACT 280 ¢

Solutions for Sustainability Rev 2.0 4F®EDb6

ELECTRI CAL CHARACLCTSER

(M 5¥s T5AC, unl ess otherwise specified.)

PARAMETER TEST CONDITI ONBEMI N TYP MAX| UNI T
SCL, SDA Input Low |[Vc&e 5V 0.4 V
SCL, SDA I nput HighVce 5V 125
SDA Leakage Current/|SDA=5V 1 oA
SDA Output Low lo,= 5 mA 0 .53 \Y
SCL Clock Fskequency, f 0 1000 kHz
SCL Low Pswiod, t 0.5 Os
SCL High yPegri od, t 0.26 Os
SDA Data Sedyup Ti meg, t 50 ns
SDA Data H@d d Ti me,|Sée Not e: 1 0 ns
Start Setsdp Ti me, t/fFor Start Condition|f 260 ns
Stop Setwp Time, t |For Stop Condition 260 ns
Capacitance on SCL |or SDA Pin 10 pF
SDA Fall Tésme SDA, Device requirement 120 ns
Ri se Time of both 39PAealNdt SCL3 t 120 ns
Fal l Ti me of bot h 9PAe aNdt SCL3 t 120 ns
Pul se Width of spikes must be sup- 0 50 ns
pressed on SCL and [SDA
Not e&: Comply to | 2C ti miffnagsst fModel MHIWS operati on
2. No internal timeout for 12C operations
3. This is a |1 2C system specification only. Ri se and Fa
4 . Devi ce7libdAiReasls Aid sli&teBsAs ainsd 8WwmBi5t e i s
+~—tsc.——>
| fW f [
| tsT —| |=tp — | tsy —| |- 1sp
— -————x — L
/ / \l/
SDA / y X
I AU A U
Start Stop
condition condition
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FUNCTI ONAL DESCRI PTI ON
ACT2804 i s a compl et e bahargegs cahtartghengcuamaent set b
di scharging power managemamectedl uattidrheroOST pin. Du
applicatiowsl lof -bakwldlumbackepe fast charge contghmues i
battery pack or power bankeaches the <charge terminati
With the advanced bidirepcot'|nonalhea‘r°‘€iﬁ??86tﬁpérgeas Ln
synchronous boost/ buck cdopeOf &r i s connected
from VOUT to switching no[geVI(SeW) amMsti tCi%MVse Frt 8dm Fast
coul d be configured as %rcvfooaﬁ thOV%Igartg)e EOC (E
battery or buck to dlschagvggn Nng cudokent is |less
Modes of Operation End of Charge
ACT2804 has 3 operation |m,9d¢§ 6@ r @6ddnodghen charge:
di scharge mmdmpedalnlc@l@IHZ}omoldoe% of set fast charge
Hi gh I mpedance (HZ) Mode converter goes into end of ct
HZ mode is the defaul't momaoen.'tlor{'lqg FnBSe,bataﬁ?r)fhveMtag
switches are turned off LReehiay g®B circuit alive and
the I'C draws |l ess than 10pA gwicrende it r¥gBel Mbatrteer i es
Di scharge Mode both battery voltagegdcevels d
In di scharge mode, Buck clant/laletreyr R)qmaoaaés in CV/
CC regul ation. VOUT1 currefntthl I’T‘blat sety ate mbvaeJA bo
and VOUT2 current [T imit ig5¢sgeh é Eé med regulation
Charge Mode Cel | Balance
ACT2804 i s configured i_n cph.ar_ge mo_d e (:b,0.0st .
mode) when VIN is wvalid senl It§B|asai arwn(iﬁjeéa 'Sy iat 'tbvsagtyedblsln
: ; o.p [ S E t
charged with tricklIe, pretondigionirng asti ¢ chharge,
t opf f and end of char%e ( dC). he yplcaF '
charge management is showRuish FBwtuteni.
Precondition Charge PB is al ways watched in HZ m
; ; I p fé b.u_t on. PB i
When operating 1in precon&nl fstﬁpg Y% cel | i s
charged at a reduced cu jf néotde15/ohefLE(t_thésr3 wi 1
programmed maXxi mum fast rgemeacnonstn}aen’ I’'scharge m
current. gaPneach\é¢s t he precondltion
threshold voltage the state machine jumps to the
fast charge state.
Fast Charge
I f battery vol tage i s above preconditioning
threshol d, boost converter charges battery wi t h
constant current. I n fast charge state, the ACT2804
Veoc = T e
RECHARGE /” Syt
FAST CHARGEB CURRENT e
," urrent
....... oltage APPRECONDI $TAONE
v BFASCHARGETATE
I s CTOPRFBTATE
s D:ENBDRCHARGETATE
END-OF-CHARGE CURRENT ,'
PRECONDITION CHARGE CURRENT ,'
STATE
A B C D B
Figure 1. Typical Li+ Charge Profile and ACT2804 Cha
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APPLI CATI ONS TII NDINOR MA
Fast Charge Current ConltEDdIS3, LEDLS4 to APNG respec
The block diagram in FlgdreFiggﬁg\‘?{/s how battery
current is sensed for charge current control
___”_n__> ___I?__> !
Input VIN VOuT Octeut Ruvst | Rmc | Rist| Ris2| Riss| Riss
Cin Coutl
I ACT2804 ;L; I 2 2 2 % 2 —
- ICST RCS -
R BAT 25mK
ICST [ o % ™ I (‘7‘)
8D lBaneryl % 5 a (g g a
T 5 8 8 8
= Reep Battery2
o T ACT2804
Figure 2: Battery current mopitoring
A small percentage of chargel current is sensled and
sinked into a resistor conne ctpe.dguraet3p|L|EDItQSTshO|Idnsett.
charge mode, t his woul d ﬁall | set ast h
charge current based on thB€f Iolvalwmgfgeqs%%‘f to on shows
1000 resistor he LED thre
c(A) = 6] LEDILEDA4 indicator t hresthol d
5* R.s(mMW)* Rest(KW) 8. 8V.
10&wW
For examplAa, wigsh25qR and Viepxy) =9V +—F7-—- ()
_ R s« (KW)
Ri c&r8k
Recommended RICST is shown in following table:
R RLSx VLEDX RLS)< VLED)(
le( A) - ,'CST_ _ Unit s (&) (V) ( &) (V)
0.8 10 5 kY
1.0 8 4 kY 47 7.798 108 6.5
1.1 7.27 3.64 kY 49.1 7.7 120 6. 4
1.2 6.67 3.33 k\,{ 57 7.39H4 135 6.3
1.3 6.15 3.08 kY
1.4 5. 71 2.86 kY 60 v 3 180 6.1
1.5 5.33 2.67 kY 67.5 7.1 270 5.9
During di scharge mode, I VR EDS Ev & mpolad tieg ygi lernr éonyt t he
sense amp are flipped to sense discharge current,
and vo)ltage Iev.el at I'E)in |_IF_C[$TH)¢§1'1eb?)sussedwﬁia(rbdrow\/hgetti
system to monitor t he Ea@nl tqu de Q €82l 9F+ a
ge ti
current based on the foll r}ngidecﬁ'&é] écharge mode, the
vol tage i s higher t han i n f
Y, _IDISCHARGE3RICST (2) di scharge mode, the measured
IcsT — 20kW | ower To have ifeeht igfaaitgye be
_ ) , t toer_y, a programmabl e hyst
For examptOe:4VV with I_DIS%?IAFB_QGEW&@I,] tthe battery voltac
and c&8k mode), the thresholds become
LED Threshold Setting gg;}?;g voltage goes down, |
LED1, LED2, LED3 and LERéT2t8h0r4es \(?FdearPIYST i n t o
adjustable with geosti&ngl V\ferfsd'o%vtgr r ach indlcatpion | e
and _sRconnected from LEDLS , L DOLSZ,
Innovati V% Power -11 WwWw. acdeémie. com
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APPLI CATI ONS TII NOINORMA

HYST pin is regulated at THVvoltageéenpilihe cACT2804 wddrhpa
determine hysteresis adjusheenttH egual |wi tthyypdamlae Jdhigvted r. n
Connect HYST to APGN vi d hrae srheodidsst aro det esremi ne i f <ch

hysteresis window. al!owed T.ﬁ/\}\hHQ@rT\Aia'VHH it wi ||
Beside the hysteresis windowddgroed ylogtgch o Qn rfigght, th
oscillation, fixed 100mV Igo&fl"zﬁ s‘}t@‘ih duyns tdrb% M Opf Ma
each LEVEL comparator. 1. Push PB when Iatch of f bit |
Y : . . . 2. cl ea 'n standt
ysteresis window is giveRg’ |p|y &e\l/lolev te(gu&lag\;vé)ln

_ 54K
HYSTV) = RHYST(KW) (4)

Viys{4:3) =05 HYST  V,;(2:1)=06*HYST ()

ACT2804 ICHG=140uA

CHG_HOL

CHG_COLD,
| View25V

AA‘AA

Then RHYST Example is given|b he‘D‘SﬂObAgoJ[
Ruvst &) VLHEYDSl1 VLHEYDSZT VLHEYDS3'I VLHEYDS4T e (L
Fl oat|i ©gnV omvV 0omVv 0omV ois_con "+
270 | 120my 120my 100my100njv e
135 | 240mYy 240mYy 200my200mV
90 360my 360my 300my300mV FigurMdhe4 mi stor setting
67.5 480mYy 480mYy 400my400nV
54 600m 600my 500my500 mVv
45 720mYy 720mYy 600mYy600mMV Vier = lene * RO (7)
Battery | mpedance Compe%TSHﬁ‘CﬁGglRCOId (8)

To avoid the number of LEDs ch®ggpes between
charge and discharge model%j‘lOt—IRb-t—«e—#nF—Pgm i mpedance(9)

compensation circuit is built i a+RNJPChexternaI resistor
i s used to set t he qnnm)edance from 100m

800gm RI MC i s correspondi oRa%F%thtery

i mpedance. -4T hteh rlLeEDhilo |

erc%dt (10
osd cm/MSCharge
n

i
down based on t he pr

current and set i mpeda e Iue i gi

bel ow equation. RNTCC hﬁﬁ'C 6]? i r a\{ oli))é t e my

Rvtch NTC Resistor at hot tempe

R.s(mW) From (7) (8) (9) and (10) ca

Ruvic (KW) = 2160(W3RBS(W) (6) charge mode, as the same meth

AT di scharge mode can be calcul a

I n case not using compensari exampleat uRé MEXRThIENXH103
there is no compenpsaitnitosn. agmpBpetatbPet find chhamghg weode |
RI MC example is given by KRewl& 207w 2t1aokl eand N4.o9Nek at
RBATQqfm10Q20p30p40pPp50p6007090D respectivel y. We cagn ancdal cul

RCS =q2p5540[R7Qk8(3k33k08RO0k77 Rb=2.q8b7&ksed on the above forn
RCS =q5p128[6MJdx63dx73d%x16%k80d%k54k same met hod we can calcul at e

r ﬁ-%mrteo N6s0

BATTERY TEMPERATURE MONISTEE

The ACT2804 monitors lth 6 ytIBnck
temperature by measuring FFQTZ%(D‘}a % adesithre dHS plievels
as shows in Figure 4. Theé BRppisathorepalst®Eads So conne
the thermistor resistor nBT whincht ¢ncirwdensd aame g dthievev
temperature coefficient Pptrhoedrrminsst drh.e IARD imdécmaali on p
current source provides a bias current to generate
Innovati V% Power -12 WwWWw. acgémie. com
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Solutions for Sustainability Rev 2.0 4F®EDb6

APPLI CATI ONS TII NONORMA

ayso, _ Us.e om sense
ndi oadthieomehaviors for boﬁh setégl\hlg agge %eaml Coand tr

s chbarlge TOdbell . S‘from IZIATS and BATP pins.
ee el ow a e or moreénv\t?rmal . .
noi sy node swit
t h

LU L 1 LED4 Refreshing Cycl e
INRARARA < Every time when VIN is plugce
LED4 LED3 LED2 LED1 VREG pus h Ed, L EDl, 2, 3 y 4 turns O
A BAT interval, like a LED scannin
BATS T corresponding mode defined by
iy " LED4 Fault Alarm Signal
BATC;ACT2804 — At fault conditions, action:
L cep | i meanti me, all the 4 LEDs tur
] LS ). — and 0.5s off for 10 seconds
BATN out. The fault conditions inc
= LEDS4 LEDS3 LEDS2 LEDS1 PT O T P
RSISRSIS RSIS SIS Ror PCB Board Layout Guidance
When l aying out t he printed
foll owing checklist should be
Figure 5: LED Indicati@%er ation of the 1| C.
I n di scharge mode, when 1bArrangevtomeagewegroecsomponent
bel ow LED1 threshold, LEDlAGtIaGCIp; afrleaas.hi ng unt.i
Buck (discharge ode) tur sp|oaff t“haetﬂegth?fn;é'Q:rbtran
|l oad or Buck UVLO. '_I'he a(§|h ereﬂHerBCA'Tesmn |b055|t
the LEDs are 0.5Hz with 13 @é?pé‘é‘ltalﬁc@ fccombination to
In HZ mode, when PB is preparfdorfmancdedms, Buck
turns on. I f VBAT<LED1, L3E BB agte@ rithse fyle@cSohy pMl Gi anntCI roami
Buck turns off. to VIN pin, VOUT pin, and B.
Conventional indication p4atUtSeerrb%p5gplg|§r¢@afvgr tpPower
have two appl i ceatdikotno hSevietyingsi Bation and noise i mmun!
Ml wayso,s@nttipFrgl 21IRt o h d&ide
|
i

=

|solated away from rest

# | NDI CATI ON PATT|ERR, EMI and | ow noise operation

Conventional 7. Ther mal pad is connected to

la Al ways On In D{sdtfarpe vias. PGND and AGNDposihnotul d
1b Conventional 1 2ak connected.

5s Indication i|n E??scharSg.eRC snubber and external Sch

Breathing SW to PGND <can be added a

2 5s Indication in2§%schargeredUC| ng SW spi ke and l

Bottom Chargijlg performance.

3 5s I ndication in4§%scharge
Circulating
4 5s Indication in5|:§c|1kscharge
Bel ow shows 4 LED indication patterns.
Bottom
Conventional Charging Circulating Breathing

<25% PRRX ORXR¥Y O000 OVXQ
25%0c<50% OPRYY OORYWY 0000 OOX
s0%BoC<15% OODK OCO0K 0000 OO0
7s%cgoc<1000 OO0 ©OO0C 0000 OO0O0O
eoc 0000 OO00O0 0000 OO0O

&> Flash © circulatingon  © Alwayson
© Breathing onfoff X Off
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APPLI CATI ONS ISCCHE MAT

éRZS |

— R12R11|R10| RO [ R8| R7| RE J7
223323z
R3 | |
l\/\/ [ s - [8) ~ < %] N — <
+\/\/ o a2 38 9499943 «
Output | p. C16 | R3A T 888 - /« LED4
USB 2 —_— CSN2 - 4 44 LED3 ¢
. g /7 LED3
CSN1 LED2 ¢
v« LED2
R2A csp LED1 _
= FAAA /¢ LEDL| __
avAY; vouT PB 5 o
ol R2 L] st
Output C17 vout ACT2804 oo
usB 1 R — VIN VREG i v
v c13

- c2 VIN TH NN/
Q1 I R17
= — OVGATE ICST N\

PGND RS
| OVSENS BATN R18 Rure
N/ \/ sCL CBD
R20 a] » a O
i < z @ E E E E E
ot | o R 1 Optenal MU 30%33255333 R15Q S Ris
USB | D+ _l '_l o | R14
: o1 , ‘ AN
__—,_ 1T I
_ = C7 c8 R4
R19 e
YY) RAA BATI|_
Cco[C10 Ci11 I
- D1& fme, ._—|_
C3[C4|C5]|C6 | optional
1 c12 = =
Figure 6. ACT2804 typical application ci.
(I'nput current | imit 3.4A, fast charge current | imit 1.

Charge: Cold: OAC, Hot20MGACHotDiI skcthfaG.ge: Col d:
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Tabl e 5: BOM Li st

I TEM REFERENCE DESCRI PTI ON QTY[MANUFACTUIRER
1 c1 Ceramic capacitor, 4. 7uF/110]V, MUTR} al DK
2 cC2,C3,C4,C5,|C&r a3 cCklapacitor, 22uH/ 176 V|, KdRat 200K
3 CcC6, C10 Ceramic capacitor, 0. 1uF/216]V, MUTR} a0 Gg[DK
4 c7 Ceramic capacitor, 47nH/ 10V, XuRataédB®K
5 cl2 Ceramic capacitor, 2.2nF/116(V, MKT7TRt a0 g|D&
6 C1l3 Ceramic capacitor, l1uF/{1QV, XKMBRr ab a0 3I|DK
7 CcC1l4 Ceramic capacitor, 100nF/116/]V, MK7TR}t a0 DK

C15 Ceramic capacitor, 2. 2ulF/110[V, MKY Rt a0 6|DK
9 cl6, C17 Ceramic capacitor, 3. 3uF/210V, M¥T7TRBRt a0 D&
10 D1 MBR1020VL, 20V,opltA ocahoft tik y|, Panjit
11 L1 Core SWPAB8040S4R7NT 4. 7uH 5. 9ASunl ord
12| LED1, LED2, LLEEB, LEDO 3, Bl ue 4 LED Man
13 R1 Chip Resqgqdat/adm, 2% 0803 1 Mur at a/ TIDK
14 |R2, R2A, R3, R3|EhRoH, Reasicgs,1 /o2, 5D, 120|6 6 SART
15 R5 Chip Resqg,5ftd0W, 8k %, 060|3 1 Mur at a/ TIDK
16 R 6 Chi p Resiqsit/olrO,W,8 31k%, 06D 31 Mur at a/ TIDK
17 R7 Chip Resi gt1drl,0Ws 3 .18k 0603 Mur at a/ TIDK
18 R8 Chip Resigtldri,owg1l.144& 0603 Mur at a/ TIDK
19 R9 Chip Resi gtldrl,0 W 1 .19k 0603 Mur at a/ TIDK
20 R10 Chi p Resigqslt/olrO,W,1 25k%, 0631 Mur at a/ TIDK
21 R11, R12 Chip ResiglbdpW54QRk, 0602 Mur at a/ T|IDK
22 R13 Chip Resigs,1/o8W, 05%7 0805 1 Mur at a/ TIDK
23 R14, R16 Chi p Resiqslt/olro,W,5 110%, 06p32 Mur at a/ TIDK
24 R15 Chip Resq.,5towW, 8%, 1206 1 Mur at a/ T|IDK
25 R17 Chip Resistor, 3k, 1/ 10W,1 1{%, M0O6@as8a/ TIDK
26 R18 Chip Resistor, 32k, 1/ 1{0 W, 1%Mub@ada/ TIDK
27 R19 Chip Resq,stldrl,0 W0 1 %, 0603 Mur at a/ TIDK
28 R20 Chip Resiqslt/olrO,W,2050%, 06p31 pptMuornaatia/ T|DK
29 R21 Chi p Resiqslt/olrO,W,1050%, 06p31 Mur at a/ TIDK
30 R22, R23|Chip ResigtlbodlPW715kk, 0602 Mur at a/ TIDK
31 RnTc 103AT NTC Ther mi stor, NXRT15 XHMu3 At a
32 Q1 8205A, Rdsqoant «v@&@S5m 4. 5| V1 opti omhwl
33 P B Push Button Switch 1 Ni kkai Omron
34 USB 10. 2*14.6*7mm, 4 P 2
35 Mi cU®B MI CRO USB 5P/ F SMTB 1
36 ul I C, ACT28040 QFN 55 1 Act-Se ei
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(Séchematic as show in Figure 6, Ea = 25AC, unl ess otherwise specifi
-
Charge Current vs. Output CurrentBatter Charge V/ I Profile
-
+— 35076 T > c 12070 T T >
c Vi 5.0V P ° Vig 5.0V o
[©] a - lcure 1. 0A o
_ 30 0f6 Z 100[0 :
8 3 8
—_ . =}
- 250/ g o g
o I nput Cu ent 80
Pl
2000/ \ ®
b Output Chrrent =] 60
S 1500 N
o 40
e
10 0[@0 harge Cufrent <
— \\ / O
50 \ 20 j
0 0 —
0 5 10 15 20 25 30 0 0.51.01.52.02.53.03.54.04.5
Test Point Vbat (V)
< Charge Efficiency S Di scharge Efficiency
°© 96 .o —T—— > Z 1oof® . >
~ N . (] (e}
- lenre 1A 4 > Vear 6.0V o
N N
; 9510 g 2 95. 2
@ \\ 8 @ / 3
— 94 .10 —
o N o 90.
"~ 93.6 "
— —
“— \\ — 85.
w 92.te \ w
o1 lo \ 80 .1
—~ hd —
<
€ 90.lo 75 b
~ 5 5 6.0 6.5 7.0 7.5 8.0 8.5 0 500100050®R00®50®B00MB5004000
e Vbat (V) Out put Current ( mA)
()
= ~—
= Battery Charge Current vs. JuBstieny Leakage vs. Junction Te
8 Temperature ) (HZ Mode)
(o2}
25.18
1400y T 5 Gy z © Z
o Vear 7.5V 3 ~ i
©® 120 N « /N
- [ o 20.|e @
@ g 3 g
- 100 \ 5 /c»
O 80 > 15.|8
> \ o Vea+ 7-//
o °° ~ 10.}6 Vet 8.2V \ ‘/
- - %
— 40 m \ //
o 5.
m 20
0 0
20 0 20 40 60 80 100 120 140 20 0 20 40 60 80 100 120
Temperature (AC) Temperature (AC)
Innovati V% Power -16 WwWWw. acgémie. com
Copyright E -2@mi6, Acmhndve



< <
£ £

active-semi® ACT 280 ¢

Solutions for Sustainability c
° ° Rev 2504F®Db6
=}
TXYPI CAL PERFORMANCES CHARAG@I ERI STI CS cCOW
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- Vs. Temperature = Vs. Temperature
» » 5
- 1 3 0[O0 > 275 T >
Vear| 8. 4 o < Vea= 8.4V [0
o cv=| 4.0 - [} Cv= 4.0V |-
©] 1250qu:7y¥m o) : Q 2 7 0lo RCS=215[1]%—):
8 3
- = o~ =
w 120[0 - 2651
= \ >
= 1150 = 260[0
5 5
O 1100 O 2550
X X
o losfe o 2508
) =}
B~ 19o0lo A 2450
> >
30 0 30 60 90 120 150 30 0 30 60 90 120 150
© Temperature (AC) o Temperature (AC)
(o)) (o))
« ©
3 Buck Outputl Voltage vs O%tDUtB@@KF©@ﬁput2 Vol tage vs. Outoput
> 5.5 > > 5.25 >
(@] (¢}
= =
j 5. 2fo © : 5. 90 o
3 g = :
e 5. 45 © o 5. s =
+— — o
S Vear 8. 4
o~ 5. ko—or éx 5. ffo— Vear 8. 4
< < /
f/ 5. 0O f/ 5.9 —
S S e —
m": 5. 00 Vyar6. 0 _QC‘ 5.08-y. 6.0V ——
o o |
~ 4.95s . 4.9s
- 0 200 400 600 800 100012001400 - 0 500 1000 1500 2000 2500 3000
=} =}
O Buck Outputl Current (mA) Buck Output2 Current ( mA)
c c
- Buck Outputl ConstantatCurrent LBtk ®8tp¥t2 ConstantgatCurrent L
O 1248 > @ 2720 >
< le) c o
© = o =
N Pay
© 12 30 § O 270 %
2
j = i 2 6 8f8 8
S 1218 S |
f f MGG"/¢’
s 1208 =]
o O 264}e
X 1198 x _
o o 262
=} =}
m  118lo m 260l
5.8 6.2 6.6 7.0 7.4 7.8 8.2 8.6 5.8 6.2 6.6 7.0 7.4 7.8 8.2 8.6
Vbat (V) Vbat (V)
Innovati V% Power -1 7 WwWWw. acgémie. com

Copyright E -2@mi6, Acmhndve



active-semi® ACT 280 ¢

Solutions for Sustainability Rev 2.0 4FE D6

TYPI CAL PERFORMANCE CHARA@ERI STI CS COWM

(Schematic as show in Figure 6, Ta = 25AC, unless otherwise specifi
Battery Leakage vs. Battery V
= Buck Standby Current vs Bagtery Vol tageHzZ Mode)
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CH1liyV 200mV/ div CH1:urV 200mV/ div
CH26ur | 500mA/ di v CH2¢ur | 1A/ div
TI ME: 1ms/div TIME: 1ms/div
Innovati V% Power -18 WwWWw. acgémie. com

Copyright E -2@mi6, Acmhndve



