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Control No. Control name

KM-AG-A223011 (1/8) —SEIFE
2. —fREIEE

2.1.3#

AEHZEIE. NE FEIMRRESIZ L Y &iE ESh b Bluetooth® 5.3 /N1 J1) w KIC "EC2820AA2”
( “AEE” ITERALEY,

22.RAR
a) 1—H%—2a— K : EC2820AA2...nRF52820-QDAA-D-R
AR - EC2820

AESBEHRITHEEE, BEA(EC2820AA2)Z CHERACFZELY,
*A—H—a— FEBERBLZEICEREINDZEAHYET,

b) Fw 7 : Nordic nRF52820 (256kB Flash, 32kB RAM)
c) H ft . EEBETET1—/L (Bluetooth®5.3 #E#L)
d B & : loT#3. NLR&T 1y FRAMER, oYy —, ;E

e) ¥ & : VUIVE/ Iy IFEKRZERVERERERRE
AEGADEREYMESHICEAL, ROHSERICEELTWLEY,

f) 4 9.6 x12.9x2.0 mm
ATEY SURTYYERTLA
g9 & ® =L Rr—RLEICEEE, Ay MBS,

Tk ID (A& :MIC, 7 A)H:FCC, hF 4 :ISED), R4 EEF

hy FEE : BARLLIEFE2A

) HWERE  T—F&U—IL + TILIHES
W@ E: 1000
O TILEIEHEBEENREDIEENHY FT,
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Control No. Control name
KM-AG-A223011 (2/8) —SEIFE
) T

a. fR:E

1) AESKORIEFAZFHEIAEFEZEDORY TY ., KRIAFHLUNOEHTEFERICGE > -HER
HELEZFR - TEBIIDOFTFEL T, BUHEFIERZEVRRETIOTHTET I,
i#:@ EEEARFRIIEHLUNOEETEFERICE > 5HE. 3 — b E— FTHIET 5154

NHYFEFT ZREEDERDI=OIZ. 7 2 —XOBERRERBREDEMESBENRLET,

2) AH (I Bluetooth® DIMEICH>THESN-ERTHY . RKEFKORiEH Bluetooth® #R
UM L IXERBRICHDLLEVESR  (TBluetooth® MRIENEGZ] ) ~DERADIZE. ¥
HIFE=ZFOMUWHEEDREFIZE DLW RIBERZEVEEA, -, BHEIAREZH
AHEICENT Z2 LEDHERIIT 5D T, L Bluetooth® FRENEJADEAIZDL
TORIEFEVHILGIRIAZTSILDTEHY FE A,

) AHREEBAT HHEMO—MIZOWT, RBERZEZEATIHEENHY FT, REFERE. K
EHREICRBSN-RIEE (1%, M2, EREH. EEE. 2R (BIRESE) ) .
BEIUREBEICEL L, BUHICTTHKE (RL24GEMR) HAIEEL FIBTE L % L7 Bluetooth IC
USNDEMERRESETIEETET, @, FALLBHMEBIZOVTOENREIEIRED Y MME
[CHEREINET,

b. EALDIEEIER

1) AERBE. MHRFHRFFZLTEYFLADT, BIFEDRAFLRAZRITHRETTOER
[FEEFTTSULN,

2) ARGBEABERRIFMBZOBE T, FEDOERIRE R UHIRIRE (S & U ML ISHERE L#
BB ERHYET,

3) AHMF 24CGHz FORRBZEZFEMLTVEYT, ARG ZARG LR LRIKMZEEAL =1t
DEBHBORATIHEAICGY ET & AEREMD DD EREESR L DR TERTHN
RETHUREMEAHY EFT ., BERTELREL-GHE. HOBREBZFELET 0. FEH
DERGHEEASBEBRTSDELLGWRETIEAT S,

4) AEBFEICRB SN TOEIRERIE. AR T4y bR RAERHR. £oY— EMIIT (TR
&) &L TERET. R, HEShTEYFES . o T, B3, ARGICET L. KRR
LS ORETOESRME. EEtE. REMITOVT, ARMXIEETRNICHL—URIHRLFE
Ao IS, SEDREMPERENRO oNLIEHAKSE (ZTOEERSFLEL) | BERAK
. THAKS. HOVEHKHEEEF ( TSEEMEHS] ) ITXERECERAICGLLEI
[F. A ROBEEMHZHEEHRBESFOERETH2ICFHE, REFsh, THELTTEW, T,
SEBEEESFLUNO—BBBICEVWTIERIZLSEEICYH, BEHKRESOREETTILEER
EHFFHmEER SN, BEICIEC THRAFKICRERRFZEMLTTSIL. BFHKIE. A&
REERALAELEAARUNDOERBICOVT, FAELOFEAOKERE LU SHER.
Bk, MELOBEFICHY SBEMEFR. MEFK. HL, &, AEFHELLZ—UD
BEZAIETLILDEL. CThoDiEFIC *]‘L,’C BRIC—UIDB/EEZEZALTVLDELE
¥, T BEEKIE. SFRBEWERR. MEFER. FA, R, AEFOHEICOVWT, B
COEEEFEICEVTHRRIDZLDELFT,
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Control No. Control name
KM-AG-A223011 (3/8) —SEIFE

5) BARBRHIFER
AHRE, WET T T EOHAEOEICEVWTIERADAZZ T -EBRRETT,
HARBICHLTELEZHATT S ENARETY., HENNSCHRTEGVERICE, D
ROy VEREERGAZES S UREXERHBEEL) AT S EHARETY, ¥—7 1.
AFEBEEFEORELFERAELTICESBICHATE LA XITLTLEEL,

— |F 005-103119
-

T, AR GOREGRRAEICITEEZHARTI S EEHELET,

AHRBF, BREICEIKNENT—2BEVATLOERBE LT, TRHHADAEERIT
EEBRFBEABELTVET,

EC2820 : 005-103119

6) AT FHREIER
a) This device complies with Innovation, Science and Economic Development Canada’s
applicable license-exempt RSSs. Operation is subject to the following two conditions:
(2) this device may not cause interference, and
(2) this device must accept any interference, including interference that may cause
undesired operation of the device.

Le présent appareil est conforme aux CNR d’Innovation, Sciences et Développement
économique Canada applicables aux appareils radio exempts de licence. L’exploitation
est autorisée aux deux conditions suivantes:

1) 'appareil ne doit pas produire de brouillage;

2) I'utilisateur de I'appareil doit accepter tout brouillage radioélectrique subi, méme si le
brouillage est susceptible d’en compromettre le fonctionnement.

AREEIL ISED Mt ReRbrINT= RSS REICELTHEYET . BIEIXTEED 2 FHIC
HEWET,

(1) AEEF PERORERELEGYFEE A,

(2) AEERF. FELDLGWEREBEDORRALGHIEDISIGHEREZELLGEELRITA
nEd.

b) This product is certified as type of the portable device with Innovation, Science and
Economic Development Canada Rules. To maintain compliance with RF Exposure
requirement, please use within specification of this product and have a separation distance
of minimum 15 mm between the user and/or bystander and the antenna and /or radiating
element. This distance ensures that the output power (e.i.r.p.) of EC2820 is below the SAR
evaluation Exemption limits defined in RSS-102 issue 5.

Ce produit est certifié comme type de l'appareil portable avec Innovation, Sciences et
Développement économique Canada Régles. Pour maintenir l'acquiescement avec
exigence Exposition de RF, veuillez utiliser dans spécification de ce produit et respecter
une distance de séparation d'au moins 15 mm entre I'utilisateur et / ou un tiers et I'antenne
et / ou I'élément rayonnant. Cette distance garantit que la puissance de sortie (p.i.r.e.) d
EC2820 est inférieure aux limites d’exemption de I'évaluation SAR définies dans le numéro
5 de la norme RSS-102.

nE FEI %X &t 4-Aug.2023 Ver. 1.0 6/32
Copyright 2023 KAGA FEI Co., Ltd.



CONTINECT

Control No. Control name
KM-AG-A223011 (4/8) —SEIFE

AZ (X Innovation, Science and Economic Development Canada #8|(C&kYR—%T )L
TNNARELTRIAZZITTVET AR BEROEFHFOLOREMDOLEIRTERT
HETSHERIEE. A —Y—FIEEABED AL7TF% 15mm ULEEELTTIL, 0D
FifmIc&Y . EC2820 MHAE S (e.irp.) A RSS-102 issue 5 TEZESNTLVS SAR T
ARBENEEEZTESILIZHEYET,

c) Please notify certified ID by either one of the following methods on your product.
Specifiez ID certifiée dans votre produit par une de méthode suivante.
AEGERALAOHERICIE B ID ZTREVT DDA ETREETHFENLET,
-Contains Transmitter module IC : 28568-EC2820
-Contains IC :28568-EC2820

d) Please indicate your product name at any location on the exterior of the host product or
product packaging or product literature, which shall be available with the host product or
online.

AESFHAACHAITE, KRR FMRERONE, FREEE Ny r—2, FREKRR MR
ME—HICAFTELINENMN VSAM VTAFTELIXEDEINIC, HRBFDEHZE
BEWLLET,

e) Please include the following statements in rectangle on the user manual of the host device
of this module;
AED2a—IIDHRAMEGDI—HYI a2 F7ILIZUTOBRADXEZANTLLEZELY,

This device complies with Innovation, Science and Economic Development Canada

license-exempt RSS standards. Operation is subject to the following two conditions:

(1) This device may not cause interference.

(2) This device must accept any interference, including interference that may cause

undesired operation of the device.

Le présent appareil est conforme aux CNR Innovation, Sciences et Développement

économique Canada applicables auxappareils radio exempts de licence. L’ exploitation

est autorisée aux deux conditions suivantes :

1) I’ appareil ne doit pas produire de brouillage;

2) I’ utilisateur de I’ appareil doit accepter tout brouillage radioélectrique subi, méme si
le brouillage est susceptible d’ en compromettre le fonctionnement.

AEBXISED SA U AEZRBREINI-RSSIEZELICELTHY FI, BMEIXTRD 2%
HIZHONES,

(1) REB X BERORREIHYERE A,

(2) REEBI. FFELALBVEEHEDRRELDIEDLSBGEREZELEEALZITA
nEY,

7) FCC RR#lI1ER

a) This device complies with part 15 of the FCC Rules. Operation is subject to the following
two conditions:
(1) This device may not cause harmful interference, and
(2) this device must accept any interference received, including interference that may
cause undesired operation.
ANEB(L FCCHRAIE 15 FICEWM L TLET, BMEIXTRD 2 FHICHVET,
(1) XEEX. FELEHERORRAELEHY FEA,
Q) AEEF. FELLLBVWEEHFDRE LG AEDL S LBWEREZEL-HZELZ
FTANET,
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Control No. Control name
KM-AG-A223011 (5/8) —frEIEE
b) Please notify certified ID by either one of the following methods on your product.

d)

ABRBERAAOERICIE, BEEID ZTFRVITAODAETREEZHBELOLET,
-Contains Transmitter Module FCC ID; 2A6NFEC2820
-Contains FCC ID: 2A6NFEC2820

CAUTION: Changes or modifications not expressly approved by the party responsible for
compliance could void the user’s authority to operate the equipment.
BEICEEZRDEFEICL >TRRBINTVERVEREPHREF . EEERADREENED
ERYFET,

This product is certified as type of the portable device with FCC Rules. To maintain
compliance with RF Exposure requirement, please use within specification of this product.
AERIFCCICEYR—F TILTNARELTRIAEERZITTLET . SAR BEHE-FHEFF
Df=8. AEBOHEFRTRIEBEATIEACFZELY,

The antenna used for this transmitter must not be co-located or operating in conjunction
with any other antenna or transmitter.

COEBENMERT 7T FTREVDGE MO 7 T F RITEEHEE—TEE LU,
BEUVREFICBESELGVTTEL,

f) This module can change the output power depending on the circumstances by the

application software which is developed by module installer. Any end user cannot change
the output power.
COEDaA—LE ED2—IBARAEENFERTHT7 TV r—2a vV I b 7IC
FOT. RKRICELETHABNERETEES . TV FA—F—FHENEBNEEET S
CEFTEFEA

g) This device complies with part 15 of the FCC Rules.

-Part 15 Subpart C
ABEGZIEFCCHHRAl /N—F 15 ITHEELTLETD,
-IN— k15 HT/N—kC

h) The modular transmitter is only FCC authorized for the specific rule parts (Part 15 Subpart
C) listed on the grant, and the host product manufacturer is responsible for compliance to
any other FCC rules that apply to the host not covered by the modular transmitter grant of
certification. The final host product still requires Part 15 Subpart B compliance testing with
the modular transmitter installed.

ARKED 21— LA EHRIIRAGEICEH SN SIBFEDFCCRAUIDAICEE L TWWET(/\—F
15 $#I/X—FC), KRR FEFOEEEL. RX MIBEAIN D ZOMBRA~DHEEE
ENHY  EOMBFAEFED 1 —ILEEHRORAHETEAN—SNGEWRAEGY F
T mEARR MEREED 21— L EMARAATZKET/A—F 15 4 T/3— | B DBEESHER
ALETT,

i) Co-location of this module with other transmitters that operate simultaneously are required
to be evaluated using the FCC multi transmitter procedures. When installing this module
to your final devices, please make sure to carry out all the necessary evaluations according
to the applicable guidelines like follows:

-for RF exposure: KDB 447498, KDB 996369 and any other relevant guidelines
-for EMC: KDB 996369 D04 and any other relevant guidelines
nE FEI %X &t 4-Aug.2023 Ver. 1.0 8/32
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Control name

—REFEZ

N
CONTINECT

REFIZENMET B2 FDMEEHE—HICCDEDS 1 —IILERET 58, FCC TILFEE
HFIEZE > TFHHET IV ELAHY EFT . RERERICKED 2 —ILEHAADEHE. BH
FEMEEITODELHY FT,

-RF 25 : KDB 447498, KDB 996369, ZMOth@#@AT 5H4 K54 >

FTABTERHA RS A VIR VRBEL

-EMC : KDB 996369 D04, ZDhEHET 5H14 K514 >

i) When you install this module to your final devices, please ensure that your final composite
product complies with the applicable FCC rules in reference to a guidance in KDB 996369.
AED 21— EMAHADIHAIZIE, KDB996369 DHA # U RESE L., RIEEZHEE
I H5FCCHRAICZEMLTWES I LEHERLTLSIZELY,

K) Antenna List

This module is approved along with the following antenna.

You cannot use any antennas other than the listed one because it deviates from the

accredited conditions.

7UFFURE

Ziiznn(iu'FO)T‘zv_'ﬂ'&&%I:EEEIE—%H"CL\E?O
RAIERENLRIET 516, YA MESI=7 o TFLUNIFERTEEEA,

Manufacturer KAGA FEI

Part No. N/A (Printed on PCB)
Dimensions 9.0mm x 2.7mm

Antenna Type Monopole

Maximum Antenna Gain -2.6dBi

[) Please include the following statements in rectangle on the user manual of the host device

of this module;

AED2—ILDRRA FREDI—HFIZaTILIZUTOBRRNOXEEZANTLLEELY,

two conditions:

cause undesired operation.

This device complies with part 15 of the FCC Rules. Operation is subject to the following

(1) This device may not cause harmful interference, and
(2) this device must accept any interference received, including interference that may

AKEFFCCHRAE IS FICEMLTUVET, BEILTRD 2 ZHITHVET,
(1) AEEF. BEGHERORERLFLZY FEA,
(2 AEERF. FELLLBVWEEHEDRELLGHIEDE S BYEREREL-BELR

[FTANZET,

FCC CAUTION: Changes or modifications not expressly approved by the party
responsible for compliance could void the user’s authority to operate the equipment

BRICEEEZH DAFEICL - TERRSATLEVEECHERX . KEERADRENED

EBYFET,

The antenna used for this transmitter must not be co-located or operating in conjunction
with any other antenna or transmitter.

COEBENERT 57 0T FHREWALGHMDOT T RIFEEHER—ICEE LR,
BEURERFICBESELGVTTEL,

mE FEI K=t
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Control No. Control name
KM-AG-223011 (7/8) —SEIFE

This product is certified as type of the portable device with FCC Rules. To maintain
compliance with RF Exposure requirement, please use within specification of this
product.

ABERIEFCCITKYR—FITNTNARELTRIAEZRITTLET, SAR EHBEFHE
B, XEGOEHRTRISEBETIHERACIZSL,

8) CE MRHlIF#k
a) AEEZNET S EUMBETREY 2HMREAEZAFHRENDETT,
b) HADZIFHEICEBRMIORBRNBELLGY EFTH, EIRES D Conducted FHERHS
RREECHADTAO—MOENE LTTHELTWLET,

c. HiR—Fr&EH

1) BEHOHLEICEY. N\—FKITT7DHAEZLRENDBRE LG S-1BE., Bt IXEEHRDIK
FEICKY., BEIZTEAREZITVET, BL., ARFLORBRIZEYVELTIE, METER
WEEABYETDTIFOHITELEELY,

2) BEHICT, EEEAZZEHLT. ARNRICERT 2RENE L1156, B ILRIBEARR
DEDIZERDRFAZITVET, COFER. MBEOERNBEAICHEWN ENFBLE-EDS
BERHRADYR—MIDEFELTIE, —HEELSETCHETEIOT. FTOITRBLET,
#. COEOYR—FERICOETFELTIX. ZTOMETMEIREOL. EHSETEEZET,

3) AHMEN—FIITOEERFITOLEVTTSVN, BHOHFAIGCEELEFEIC, T0X
BICE>TELEIRTOMEICH L THEHEI—VEEZAVEEA,

4) BUHEEEROI 7LV 7IREFET HHECEROFREFIHRLMEY . FEAHGRE
HARAALEEERORLOEAECIEE. TOMRE LORE - FES. SEHRORM~DHE
HRAH EDERGE - FEBICDOEFLTHRAEEAN E S ETIREF T,

d. WHIEEE
AHGZEZ. BAED MEABRUVNEESZE] EEES - RUZET) RU/XIFEHSN
Eo@mHEEEEERICEICHE (BRHEZEY) BF. ARAXFHFAORRELGLHEE
AHYET, AR ZEHE (BEL) 558123, 2THMMICCoBEERRNAEDSF
fie CHRIAE . REGBHRICIE. BEHROERELERICEWT, BYLEER - FATZHM
Y<fEEly,

e. {RELHARE
BMATMAZ —FR. REENAEHFEEEZRET S LEZRIA LT T RMARIZEH DALY
BIEIZOWTIEREDO LBRTDHELDELET,

f. HHREOLHFE
1) RUEBREICREOELEGRE, I8 EICKYRBRLEYS,
2) A—MRFFEF, BAFOLHZEXEL, BRETHERSINDBDELFET, BRICED
BIAEHETSROBMDATHY . MBFEEZZMNHRIHLDTEHY FEA,

nE FEI %X &t 4-Aug.2023 Ver. 1.0 10/32
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Control No. Control name
KM-AG-223011 (8/8) —SEIFE
9. #¥iEHE

1) Nordic Semiconductor ASA #th 5 A S iz, Erata [ERH D WDMIRFD FF A > ME
MABEINFTTOTHIT ZSEL S, Nordic Semiconductor ASA #th 5 A S hf=
BHRE. SEHDIVIEBBEETITT - HAREE. EEShEEROT T Tr—2 3 UnE
HTS5FEE. RUZTOFESICHET HIERICH L THHAFIRTOEEZEVEE A,

2) RBZIZIXEED SoftDevice (s140_nrf52_7.2.0_softdevice.hex) 77— L T 7 EEEA
ATWET, BEFIIHBDOEET SoftDevice ZELEEHRARIZADEREI7—4ADz
TOEZFRAAZHEREVHLET,

3) AEFRZEICHEEOESMIFHEMERRIE. L2 7 7—L4 = 7(s140_nrf52_7.2.0_softdevice.hex)
BEHEOHETT., BEFRO I 7—LVzTERELIGEICE. BGH5E1/HYEITD
TITATELY, Bluetooth F25E. BIRKERENENICLEHAREELHY £,

4) 2.4GHz %M 802.15.4 (X, chll (2405MHz) Hvi> ch26 (2480MHz) ET® 16ch Z{E A
LFEd, 802.15.4 M 1ch IZH I+ HEFEHIEMNLLV=-8. FCC (Federal Communications
Commission) HIRTEA A E S 2483.5MHz i T ch26 ZEET HE. MHFITI v ay
LARILA FCC FREIEEZBATLEVEY, LMo T. 26ch ZXETELZLMNDIY
Fi—HNZ0R Y I #BBRTERVWT IV —2a VEERT HIRENHY FT,

5) EC2820 &) —XETa—/)LIE, PHY ®&®D Component 15 3!) T Bluetooth SIG BiE %
MELTWET . ZOED1—ILD QDID [F 173809 T, &R E! & IZERFERITIZ End Product
& LT PHY (EYa—)), SoftDevice, 7AT7 7 A ILEHAEHLETCERIEEZIMEBTIHLEN
HYFES, Link LA 47 & Host L A YDA EHEIL. SoftDevice [ZTL>TEHGYET, LL
TORZCSRIEE. SEHRORIEE. BQC IZTEBULVEHET LY,

ACNEETOn N o et
Profile _| Profile(Nordic or others)

GAP | GATT ]

MP | ATT i Host L (Nordic)
S T SoftDevice ost Layer(Nordic

Link Layer j Link Layer(Nordic)

PHY Module | | EC2820 Series Module
(KAGA FEI)
nE FEl %X &%t 4-Aug.2023 Ver. 1.0 11/32
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Control No.
KM-AM-A223011

Control name

(171) | R HEKES

N
CONTINECT

HEX KR TEE
Symbol Parameter Min. Max. Units
VDD -0.3 +3.9 \Y
VDDH -0.3 +5.8 v
VBUS -0.3 +5.8 \
GND 0 \Y
VIO, VDD=3.6V -0.3 VDD+ 0.3 \Y
VIO, VDD>3.6V -0.3 +3.9 \Y
Storage temperature -40 +105 Deg-C
MSL Moisture Sensitivity Level
ESD HBM Human Body Model 1 kV
ESD MM Machine Model 100 Vv
Endurance Flash Memory Endurance 10000 write/erase cycles
Retention at 85 Deg-C Flash Memory Retention 10 years
Retention at 105 Deg-C Ell%slpeg/l teomlcé)rgORviﬁﬁglt:eorgse cycles 3 years
nE FEI %X &t 4-Aug.2023 Ver. 1.0 12/32
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Control No. Control name
KM-AE-A223011 (12) | BRI
4 BRI

4.1 HERBEEN

Symbol Parameter Min. Typ. | Max. | Units
VDD VDD supply voltage, independent of DCDC enable 1.7 3.0 3.6 \
VDDH VDDH supply voltage, independent of DCDC enable 2.5 3.7 5.5 \%
VBUS VBUS USB supply voltage 4.35 5 55 \%
VDD,POR VDD supply voltage needed during power-on reset. 1.75 \%
tR_VDD Supply rise time (0V to 1.7V)*1 60 ms
tR_VDDH Supply rise time (0V to 3.7V)*1 100 ms
TA Operation temperature*2 -40 25 85 Deg-C
TAEXT Extended operating temperature*3 85 105 | Deg-C

*1 Risetime t#% 2825 Fy TRDNNT—F 2ty FRIBIFELLEELEWS EA”HY FT,
Tz, BEREUEER. BIRATSEEEDT 03VUTICELE LTHLIBEIFTTELY,
B/ —F 2ty FRIBAELLEELLZW ENBY FT,

*2 ANT #R#&1& 32.768kHz & O v U [Z+50ppm DFEENLETT M, NET 5 32.768kHz /K&

R EEESE TE50ppm IZEBT DRTEHY TH A,

*3 ViREMERESFE CTE D 12— /ILZEB{E S 5154 . LFXODEBOUNCE L ¥ X 4 % Extended [ZE%7E

TEHELENHY ET, nRF52820 DEGLHRESHBL TS,

4.2.DC {14k
Topr.= 25 °C, VDD = VDDH = 3.0V TERIh 514k

Symbol Parameter (condition) Min. Typ. Max. Units
VIH Input high voltage 0.7 x VDD VDD \Y,
VIL Input low voltage GND SSS \Y,
VOH Output high voltage (high drive 5 mA), VDD=2.7 V VDD-0.4 VDD V
VOL Output low voltage (high drive 5 mA), VDD22.7 V GND GND+0.4 V
RPU Pull-up resistance 11 13 16 kohm
RPD Pull-down resistance 1 13 16 kohm
ITX,PLUS8d _
BM.DCDC TX only run current (DCDC, 3V) PRF=+8 dBm 14.0 mA
EFI\)Z,PLUSSd TX only run current PRF=+8 dBm 30.0 mA
IRX, 1M, RX only run current (DCDC, 3V) 1Mbps BLE 4.7 mA
DGDC y (DCDC, 3V) 1Mbp :
IRX,1M RX only run current 1IMbps BLE 9.8 mA
IRX,2M,
DCDC RX only run current (DCDC, 3V) 2Mbps BLE 5.2 mA
IRX,2M RX only run current 2Mbps BLE 10.9 mA
ION System ON, no RAM retention, wake on any event 0.4 uA
IOFF System OFF, no RAM retention, wake on reset 0.3 uA

nE FEI %X &t 4-Aug.2023 Ver. 1.0 13/32
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Control No. Control name

KM-AE-A223011 (2/12) ELREE

4.3.RF {14k

Symbol Description Min. | Typ. | Max. | Units
fOP Operating frequencies 2402 2480 MHz
PLL,CH,SP PLL channel spacing 1 MHz
fDELTA,BLE,1M Frequency deviation @ BLE 1Mbps +/-250 kHz
fDELTA,BLE,2M Frequency deviation @ BLE 2Mbps +/-500 kHz
PRF Maximum output power 8 dBm
PRFC RF power control range 28 dB
PRFCR RF power accuracy +/-4 dB
PRF1.1 1st Adjacent Channel Transmit Power 1 MHz (1 Mbps) -25 dBc
PRF2.1 2nd Adjacent Channel Transmit Power 2 MHz (1 Mbps) -54 dBc
PRX,MAX Maximum received signal strength at < 0.1% PER 0 dBm
prens s mote | Sty DS BUE ed arsuter
PSENS,IT,SP,2M,BLE IE:Qigitvlggzmgggﬁbfelsdeal transmitter, -92 dBm
PSENS,ITBLE LE125k | Sensitivity, 125 kbps BLE mode -103 dBm
PSENS,IT,BLE LE500k | Sensitivity, 500 kbps BLE mode -98 dBm

nRF52820 NH RO Errata ZENZ < DXERFXTRYVIICHYFET (YU HIBEBESIhZHEENH
VET), BHES 21— EFHHATIEE. ChoDBRFOXELLTIHERLESL,

nRF52820 Product Specification
https://infocenter.nordicsemi.com/topic/ps nrf52820/keyfeatures html5.html

nRF52820 Errata
https://infocenter.nordicsemi.com/topic/struct nrf52/struct/nrf52820 errata.html

S140 SoftDevice
https://infocenter.nordicsemi.com/topic/struct nrf52/struct/s140.html

For more information
https://infocenter.nordicsemi.com/index.jsp

nE FEI %X &t 4-Aug.2023 Ver. 1.0 14/32
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Control No. Control name
KM-MC-A223011 (1/4) [EE
5.[E X

51.7Aavy9584X¥5 3 A

DC/DC LC
Filter(DCC)

— VDD
— VDDH
— USB VBUS

|, USB D+
|, USB D-

OUT_ANT

OUT_MOD— Filter H nRF52820

-» SWDCLK
—» SWDIO

AR

- 16 GPIO
| | | | Include

RESET, and
X'tal 32MHz *4 X'tal 32.768KHz Analog input

4

*4 32MHz ) X'tal 4 X% 1.6mm x 1.2mm T3,
HFXODEBOUNCE L X4 % Db1024us [CERET D L #HEOH L FT, nRF52820 D H F 5%
SHBLTLESLY,

nE FEI %X &t 4-Aug.2023 Ver. 1.0 15/32
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Control name

(e #% ]

Control No.

KM-MC-A223011 (214)

51.) 77 L>REE

5.1.1.Normal voltage mode

BEREEA VDD E> & VDDH EvOMliAICHEfisnd L& (VDD A VDDH [2F L <% 5 &), Normal

voltage mode [CA Y F£T,

EDA-IVORBTUTTHEERT A
IZ1&. PAD22-PAD23 %#4#E#8 T HEMN
HYFET, BEHFICTERETRHSIS
Bix. TRZSSEICREELD SR
LTT&LY,

23m22) (1] |20

OUT_ANT OUT_MOD GND PO.18/RESET

o_(’ D- nII=ae u[_'_] =
L3SV O—D+ SEEEEEBE
O—{VBUS ;‘:.
T{VDDH i
VDD g
(Nomal voltage mode)
9 22
O-7P0.04_AIN2 OUT_MOD
O7{P0.06 ZI
O-5{P0.05_AIN3 OUT_ANT}=
O—={P0.07
15 EC2820AA2 GNDI
O—{SWDCLK GND
O—5={SWDIO GNDf==
O54{P030 GND
O5={P0.02 AINO GNDf==
O52{P0.03_AINI GND
o= P0.28 GND

VAR R VA =LY EPAS)
RF 4ae#BIET 55HE. PAD22 &
PAD23 DR ZED 2 — LD ZHINT
<&y,

v F&RF R4
TILOBRY 1+

I

211 120

OUT_ANT OUT_MOD  GND PO0.18/RESET

BESAVICRERNAIRRAIVTUOHEES 12— ILAEIZHRBEEINT
WET, LES-T, Mt IFavToo2EmMT 20 EXHYEE A,
=L, Ny TU—TBESESBEIE. EZEBOEERTEEEL
T NNANRIAVTUHY% 100uF BEEBMTEIEEHELET . B
EHICEIBREEDEFHNARENGS., BHET AL HYE
T BERRD/NYT) —HREICISCTREMNESIMESTL TS,

¥,1.8V TIEEMELFEE A,

SWD(IUTIL T4 T ITAG [TRDBEVHDODIEWEMRE 2 EY T/3\v5 iR—kTF, J-Link Lite ZRLY
TIDHFNST7—LIzTRT7T)r—2avVIDEERAAEITVET,

Nordic DK [ZffEBEh TL 34 —T L% J-LINK Lite DEHKIZHERT DIE, SEHAR—FAIZ 1.27mmEYF 25 10EY
ORI A ({A:PSS-720153-05,FE#5158) #RETHIVENHYE T, ¥ —TILICIEFESLHEAESN TEYET DT, £
FRE OARIAECHERICHESEEE. 7 BEVERYRWTRESINFEFT LS5BFELBLET, J-Link Lite (X 3.3V TEELE

SWDIO SAVIZEBT. IC AERIZTIL 7 v T 13KOMEZSNTLVET,
SWDCLK SAUIZEWT, IC AEIZT LT U 13kQAEZ LN TNET,

mE FEI K=t
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Copyright 2023 KAGA FEI Co., Ltd.



CONTINECT

Control No. Control name
KM-MC-A223011 (3/4) [EE

5.1.2.High voltage mode
CDED2a—IFE UFIOLAFUEMOUSB NR/NT—LE, BR55VDEREEEEYHR—FLE
T, EREEHINVDDH EVIZOAER M. VDD E N EDERIZHES SN TV LGS  High voltage
mode [CAY FT,

USB R LG WGE

18 5
ER]
5]
20 -
40

=

re-chargeablle [] 5.9V (Max.)

battery eic, > GND

=
%
5 8}
=
e
-

. TLLIL

PO.06

-
POOS_AINZ OUT_ANT=
POLOT EC2820AA2

I

PO.04 AINZ OUT MOD ]
¥

T

GMND
SWDCLK GMD

Tl el

GMND
USB #RY 554&
USB2.0 Full j“? ? T ?—?r j)‘:‘?
Gt o 22823zk8
D+ USBVEUS 15V HD fESEEEgsE
VBLUS - — & 3 VBUS R
DX Ll VDDH =
GNDJ—>GND O—{VDD g
Q i)
O P0.04_AIN2 OUT_MOD =
Oﬁ PO E
O—={P0L05_AIN3 OUT_ANT=
0[_2 PO EC2820AA2 i
15 GND
OI_:l SWDCLK GMD
O-57{SWDIO GND
5{Po30 GND
O-5z{P0.02_AIND GND
SPO.03_AINI GND
o
GND
nE FEI %X &t 4-Aug.2023 Ver. 1.0 17/32
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Control No. Control name
KM-MC-A223011 (4/4) [EE
5.1.3. D1t

P0.02-0.30 I£ GPIO T% , 7 FUH— 3 Y I TCRETHET. UART E2EY L TEHIENTEET,
REAEIL OPEN TELXAHYFEBAD, TCHSIEERESIZHIHWIEEHEELET,

GPIO @ high BEI(E VDD EVDEELAIILERELCIZHS>TWNET,GPIO BEIETREOEETIHATSLY,
Normal voltage mode IZE L T, GPIO MEXE(Z VDD EV[Z#tfash 5 EBELZLL. High voltage mode Tl&L
L X4 REGOUTO (Factory default : 1.8V) TIEESINFEELANILEZLLGYET,

GPIO high (V): 0.7xVDD to VDD
GPIO low (V): GND to 0.3xVDD

High voltage mode Tl&. VDD EVM N EREIBRNBHEHBT S LIETEEE AN

nE FEI %X &t 4-Aug.2023 Ver. 1.0 18/32
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Control No. Control name
KM-AD-A223011 (1/2) SN2 ~TiEE
6.5\ F2~T &K
NZE: +/-0.2mm o
BHL : (mm) |L . 4|

9.6

. ) e
mo [ [L_]]

[ ]

MAX2.0

HRSVEDH A XIF/ VB A XERLTT,

5.65
Top view 4.35
43-0.6x 1.0 1.8 1.8 2-1.5x1.0

00000 D0RE
2-3.0x3.4 D ] D|D [ D D D Es
.

| EJ I:l 0 o o

=== i N P

i SR EEEER
| = S -

. iy :
no0n00000S
000000 #/E

0.5

1.0x7=7.0

h.0x7=7.0

| 5.5

¥R NFERIARILIRY
Pad size Metal mask opening size

Signal pad 43 -0.6 x 1.0 mm 0.5x0.9 mm
Cornerpad 2-1.5x1.0 mm 1.0x 0.7 mm
Centerpad 2-3.0x3.4mm 2.6 x3.0 mm

ZMORBOHIDHIFE/YFOFIDTT,
AFNIAVE 0.1mm DIFETY  RGHFEIRLEREICEZLSLOSMOZRBLTTIL,

nE FEI %X &t 4-Aug.2023 Ver. 1.0 19/32
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Control No. Control name
KM-BA-A223011 (1/2) EYLA7I b
7.EVLAT b
Pin Descriptions
Pin Pin name Pin function Description
1 VDD Power Power supply
2 VDDH Power High voltage power supply
3 GND Power Ground
4 VBUS Power 5 V input for USB 3.3 V regulator
5 GND Power Ground
6 D- USB USB D-
7 D+ USB USB D+
8 GND Power Ground
9 P0.04 Digital I{O General' purpose I/O
AIN2 Analog input Analog input
10 P0.05 Digital I{O General' purpose I/O
AIN3 Analog input Analog input
11 P0.06 Digital /10 General purpose 1/0O
12 P0.07 Digital 1/0 General purpose I/0
13 GND Power Ground
14 SWDIO Debug Serial wire debug 1/O for debug and programming
15 SWDCLK Debug sgiga;\-;vnvqirrsi:;bug clock input for debug and
16 PO0.15 Digital 110 General purpose I/O
17 P0.20 Digital 110 General purpose 1/O
18 P0.17 Digital 1/0 General purpose I/0
19 P0.16 Digital 110 General purpose I/O
20 E(I)EégT Digital /0 ggrr]l%ilrgglrg (;Ssepli/noRESET (Factory default : GPIO)
21 GND Power Ground
29 OUT _MOD RF In/Out zfxgﬁggézzmﬁéecmmededKH%nZSOUT;ANT
22 [oUTANT | artema inout | S Sherne et b comecte o P 22
o4 P0.02 Digital I/_O General_ purpose /O
AINO Analog input Analog input
o5 P0.03 Digital I/_O General_ purpose /O
AIN1 Analog input Analog input

mE FEI K=t

4-Aug.2023 Ver. 1.0
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Control No. Control name
KM-BA-A223011 (2/2) EYLA7I b
Pin Pin name Pin function Description
26 P0.28 Digital I/0 General purpose I/0
27 P0.30 Digital I/O General purpose 1/0
28-36 | GND Power Ground
37 P0.14 Digital I/0 General purpose I/0
38 GND Power Ground
39 P0.29 Digital 1/0 General purpose 1/0
40 P0.08 Digital I/0 General purpose /0
41 -43 | GND Power Ground
44 GND Power Ground Center pad
45 GND Power Ground Center pad
46 GND Power Ground Corner pad
47 GND Power Ground Corner pad
Top view
23| [22] |21] |20| [19] |18 |17] [16] | 4/
OUT_ANT OUT_MOD GND P0.18/RESET FO.16  P0.17 _ P0.20  PO.15 GND
15
43| |42 |41 |40| |39] (38| |37 (36| L
GND  GND  GND  P0.OB  PD.23  GND P04 GND 14
55 SWoIo
GND 13
54 GND
44 45 GND 12
53 P0.07
GND 1
57 P0.06
GND GND oo 10
P0.05
240 |25 260 (27) 28] |29 |30 |3 :
FO.OZ P0.03 P028  FO30  GND  GND_ GND GND 5004
1 20 3] 4] |5 ‘ 6| | /| |8 16
VDD VDDH _ GND __ VBUS __ GND D- Dt CND —

mE FEI K=t
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MQ-H-001 (172) BGEEESE
8. FEELE

AEFETIEIFICEREROEFEL - FEITOVWTRELETS .
fEIREL -

8.1.FH - RERENDEE
1. B HABONZIREIRETRET 5158, 40°C/90%RH LLTORBETHRELTLEELY,
2. TEMDEEIL 30°C/60%RH LI FIZEE L TL &L,
3. EVA—IILEFHBRKETRET H(TEBOFEEL)HEE. 25+5C/10%RH LI TNDIRIET
RELTLEELY,

8.2 B MmEMREF DEIFELY - £

hEEEMmAER. HERICN, RIF, FXEOLVEZHERLTLESL, AN—EENH o1
58, (8.2 2TV NEZHBENELET,

HalCBEEDIRNILE TSRS,

1. #Hagm”Ns 12 4 ALURICETOERE() 70 )EZ(T—980)ZRTLTLEELY,

2. FiRREHIRE,. ELICEES VO —4—ICTHERNDREN<SIONRH THH L%
FERELTLIEELY,

3. Btk 168 BEILINICE TOEREEEZ T—IET) 7A—EH)EERTLTLEELY,
AKED2—ILUNDEEFRESHFT

4. (8.1)IE. RU(8.2)-2"(8.2)-3 DEEMNLIETTNIZIFZE. 125C 24h [IZTTR—F 25 %#fT>TK
=&y,

5 (82-4BRHDEHICKEIA—F U JIF1EEZRAELET,

B.K%Dl—»@m%(#%%%ﬁ?é#&>mm¢c@# FITBE L TLZEL(100V ELTF)
WEIZHRLT, EEI YL 7T—RNVR -HEH - (AT F—FxANT, HEIOXE
%Lr(téu

7. BEWAIRE)., BEEBALLECL, BTFIELRNTLEEL,

8. EVaA—IIEEETIRICIE. EEDOEBZEZRHBL TN,

9. REFDRFITHELEFLA, RRFETIHEE. F. ZRERICKERHEEEF T2 ITHEEL
THhHDTHEACEIL, #. RERADEFICETHAIRESICEALELTE, HE—UnE
FEEEVEEA,

nE FEI %X &t 4-Aug.2023 Ver. 1.0 22132
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Control name
(2/12) BiGEEEE

CONTINECT

10. EDa—/ILDY) 7O0—BFEEEEX. TEROHEEATIT>TTELY,
Joo—E#FTEXK2EELTTFSLY,

Recommented Reflow Profile

300
Temp(de
pldeg) Peak Temp:250deg Max
250 + /
» 230deg up : 40secMax
200 +
150 +
100 |
130-180deg Pre-heat
50 + : 60~120sec
0
IN ouT
M FEI R4 4-Aug.2023 Ver. 1.0 23/32
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Control No. Control name
KM-BB-A223011 (1/4) WaaskE
9B BMLHRE
Packaging Specification
9.1 ALk
(1)Packaging Material 8@ %1%}
Name QOutline Materials
R BE mE
Emboss 24 mm wide - 12 mm Pitch Couductive PS
IUHRR 24 mmig - 12mmEy F HEM PS
Cover Tape _ _
HiIN—F—T
Reel Couductive PS
= ¢330 mm WE PS
gzeé‘!%ﬁam 30g x 1 _
Humidity indicator card _ _
BEA DS —4
Aluminum moisture barrier bag 420% 460 (mm) (AS)PET/AL/NY/PE(AS)

FIVIHESR

Label
X)L

Corrugated cardboard box(Inner)
EEFE

339x351x74 (mm)

Corrugated cardboard box(Outer)
SV EFE

369 x 369 X 277(mm)

(2)Packaging Unit
HaH=E

Max 1,000 pieces/Reel
(3)Packing Figure

Humidity indicator card

Max 3,000 pieces/Box(Outer)

N —~ Label-2
BEA VST —4 j — Label-3
Desiccant TNIN-2 / SRIL-3

BRI

Corrugated cardboard box(Inner)

/ N
= | 4
Aluminum moisture

barrier bag
7ILS RS J

nE FEI %X &t 4-Aug.2023 Ver. 1.0 24/32
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Control No. Control name
KM-BB-A223011 (2/4) WaaskE
Label-1 Corrugated cardboard @ I%aie)lb
5 AL box(inner) Label-1
RS - Purchase order ¥X&EE
\ - Part No. Eiik%

- Quantity #H=Z

- LotNo. Ay &S

- Country of origin REE
Label-2

41

LN

- Serial No. ') 7JL No.
- Part No. E1E4
- Quantity #H=E
Corrugated|cardboard * Country of origin [RZE
box(Outer) Label-3 ) e
PR - Caution label EFES NI
* MSL Level3

Tape specification

9.2.7—E T {t#k

The direction of a tape drawer

T—IBIEHLAM

ONCHONONON®)

First Pin Mark

1Ev<—%
End part Module receipt part Lead part
R umED B 1) —5—Hf
A A N
4 hYd N7 ™
[ 2°200000000000009000000000000000000000000000000000
160mm Ll E | | 100mm LKL E 300mm Ll E
More than160mm | | More than100mm More than300mm
The direction of a tape drawer
T—JElIEHLAM
nE FEI %X &t 4-Aug.2023 Ver. 1.0 25/32
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Control No.

Control name

KM-BB-A223011 (3/4) WEatiEE
2,000
1200k /400800

TN 1
f . _ I S I N N BN
I e =T
L | : o
| | | | 1Y Y L I L A (1 !
I‘.I i 1 1 I ET =
0 | I i
[ X H &4 s
] 1/ i
1 '
1 | J'; 1
| /]
i
sl A . | 0.30+0.08
#1.50-0 / b= 2.20£01
Section B-B
00040
5}
N |
T
1
I
section A—4
Reel specification
9.3.1) — )Ltk
(Unit:mm)
C\ ¢ 330+2
¢ 13+0.2
W-1.5/+2
Tape wide| 8mm 12mm 16mm 24mm 32mm 44mm
W 9.4mm 13.4mm | 17.4mm | 25.4mm | 33.4mm | 45.4mm

mE FEI K=t
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Control No. Control name
KM-BB-A223011 (4/4) WaaskE

Taping performance
9.4 T—E T MHE

Both of an embossing tape top cover tape bear this, when the power of 10N is applied in the direction
of a drawer.

ITURRT—T, by ThN—T—T&3I2, BIZHLARIZION DAZEMAFHEIC, ChICHZ
35 &,

The exfoliation adhesion of a top cover tape is the intensity of 0.1~1.3N.

(The angle to pull is 165~180 degrees. The speed to pull is 300 mm/min)

by TAN—TFT—TORIEEEE L. AE 165~180 EIZRSE. 300mm/min DAE— KT by Th/—
T—T%5|ok>f=&E. 0.1~13N &F B,

Note

e

Lack of the parts in 1 reel is with two or less pieces.
1)—ILHOBROREF2EFETELFEY, (SRNULRFHELHBAYKEIRALCLTY, RELIFT—
TATOED 2 —ILIRFA 2BETHESE TV ECEVWSERICHEYVET, )

MSL Level 3 Under control
MSL (ZLANJIL 3 TEELTWET,

nE FEI %X &t 4-Aug.2023 Ver. 1.0 27132
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Control No. Control name
(1/3) FoTFT7ITVr—ar/—+k

10.7>F+7FUsr—av/—+h
1014 4 VERADE S 1 — LRG| (L1 HE)

EEBRN-EEREA-HEFELTIT7 1
/ FrT I RERA— 2 TYT (28)*2

G A
RO

10mmbLl £ |_10mmLlE

| 13mmuit

/‘ 30mmEl E2X3

Smmbi £

Smmbi £

BLEES 1 )l =

*1 FREMAIETHGOEMACLIZE. A1 U ERUNDOEERS (BE. SREXK. SBRH-EDH
BEE) BEWMRICLTLESVW, BEANSERBMERB LAV EEZHELEITN. BEEIS
EBREBWMEERTUTINOBIRGESCHED LS TEESEES VAL, A1 VEREADEZE
RITWBENF—BRUET Y T()ZREFHEHY FEA,

2 A VEBRLEOBRRERUET)7TY, EQORBICHLAB/NI—VEBILENTLES, FR4D
FEEEFALTLLESN, FUTFEIFRATFa—= U LTVWET,

*3 AL VERED GND /8 —2E(*3) AA30mm 2 TEISET7 VT HHERENMETLET DT, TED
BBY 30mm ELEELTLEELY,

FEHEBRELTVDEESTY, HROBEICK>TIXEEHENELSETTSIEELHYFET.

nE FEI %X &t 4-Aug.2023 Ver. 1.0 28/32
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(2/3) FoTFT7ITVr—ar/—+k

10.2. 7 D th D E &1

O fth D E |
5mmBLE D SmmbLLE NO GOOD D
FUFFETIC NO GOOD
FR-AMFLELILY

T T RABICEHENHoOTND

s5mmil t S5mmEl E
D
NO GOOD
GOOD GOOD

5/ 2 — R FEEARL TS (7uiEiK)

10.3. BB GADEEIZ DT

HHEE

B | / (B : hi—, EWF)

A HIK

t HIEES
g BEBREED1—LOER

g=2t
g=15
t <5
BLEEZ 2l
T oBRBRAEB T HRICREShSEEERLET,
=

-BLEEZa— AT U THEADE—ILFIEETTEEN,

nE FEI %X &t 4-Aug.2023 Ver. 1.0 29/32
Copyright 2023 KAGA FEI Co., Ltd.



N
CONTINECT

Control No.

Control name
(3/3) FoTFT7ITVr—ar/—+k

10.4 35 M TSR] GEEEREZER)

M remen f antenn
Frequency [MHz]  [@2400  J@2440  [@2480
Peak gain [dBi]
3-plane TX-H -5.2 -3.7 -2.6
Appearance and coordinates definition IX-V 2 -4.0 -3.4
-5.2 -3.7 -2.6
Average gain [dBi]
XY-plane I'X-H 10.9 9.2 8 1 ( Frequency characteristic 5
I'X-V 26.9 25.7 23.7 -
VSWR
Plus(H.V) -10.8 9.1 80| 10 F . -6
—+— Efficiency
YZ-plane | TX-H 25.4 23.4 29| o b e 7
I'X-V -1.5 6.4 5.4 g L "
Plus(H,V) -7.5 -6.3 -5.3 o
XZ-plane | TX-H -11.1 -10.3 95|27 S
TX-V 21.1 -19.1 17826 108
+7Z Plus(H.V) -10.7 9.8 897 g
- 3plane IX-H 12 114 104 ° @
~
/." YN TX-V 121 10.9 99| 4 12
/L
S _ -9.4 -8.1 -7.1 3 13
o Efficiency [dB] 9.5 8.2 EX I 14
+X\\,I / VSWR [:1] 3.5 2.1 1.2 /
h 1+ 4 -15
2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000
Frequency [MHz]|
Radiation pattern
+. XY-plane @2440 MHz, YZ-plane @2440 MHz, +. ZX-plane @2440 MHz|
/ y (-X) (+Z) . (: /\ (+Z)
= +Y == Y
) \
+§\, / X /
(-Y) (+Y) (=Y) +Y) (+X) -X)
——TX-H —TXH ——TX-H
—_—TX-V —_—TXV J——
unit: dBi (+X) unit: dBi (-Z) unit: dBi (-Z)
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