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HY0021

Bluetooth® low energy module
with Slot Antenna Built into Shielded Package

* Bluetooth® 7 —R 3 —-2H LUV 0TI EFEZETHY. Bluetooth SIG, Inc. NFrEEEZEBLET,
FDK %X &# (I FEAHFED T TCINODIY—IELVATE#FRALTUWET , ZOMMDOEES LU
EREEX. ThENOFEEDOEEZES JUEZEIETY,

- Arm KU Cortex (&, Arm Limited (R (EZDFEtt) DRXKES IV/FE=IXZDMDEIZE+5H
ZTY,

- SASPOIIHMAESHE ST DEIXEIZ, SASP BfffIIMXSHEZDEHHFFIMI T, FDK %A &4t
I(XEHEZESIEURBHERELTEYET,
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1 HEMELRE

1.1 REHE

SASP®# &+ # L 1= Bluetooth® low energy module (Z. Nordic Semiconductor nRF52805 %42 &
L7= 2.4GHz #E#RiR{E (Bluetooth) TSV EIRED1—ILTY . IC [TRESN T Flash [(CEARHLZTA
PRV IDBEATRET. ATV 1 — ILBERTEET Ty —a A RARAIRETT . £z, EVa—L
BATRERKRIC SIGRIEZMBLTAYET DT, BEKRTORERIMEHRILTEET,

12 BE

Slot Antenna on Shielded Package
> U—IRLIZFUOTFERELZBNEED 21—, MY 4 X:3.5x 10 x 1 mm
> LBULERELEIV7EFE, #RE/NOEREERSEEE (2024 £ 10 A 21 BRASHAN),

® Bluetooth ver.5.4 low energy & #EHL
» Low energy 2 Mbps
> ZE{EEBH : +4dBm~-20dBm (4 dB step)
>  ZERE : -94dBm (1 Mbps)

Aoy - AT L4
>  Arm® Cortex®-M4 32-bit processor, 64MHz
» Flash X&' : 192KB
>  Soft Device (FAraJLRZ YY) 1R HE
»  Serial wire debug (SWD)

RAM 24KB

AR I1I0(FaS35<3TIL 8 K)
» UART. SPI. TWI(I2C). QDEC.
> R=T FT4—TR)=TEBRA AT vTHHE
>  12bit 200ksps ADC (2 EREFv+IL)

EREEE-5%% DCDC. LDO W&
> WRILWEREE: 1.7V~36V
> KEEBEHE—F

< L RXTLON (RTC-ON, ZJL RAM T3 1.1uA)

e EE :008g(Typ)
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HY0021
- VDD
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Filter < 8/ > GPIO
< 2/ > SWD
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E 3-1 7JAaysyH
4 EViECE
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L = N Do oo NN
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$2 WEHEBEEEERD Y
VSS1 DCC
SWDCLK DEC

SWDIO
PO. 21/nRESET | [cL

PO. 20

VSST
PO. 18

VSS6
PO. 16

VDD

PO. 05/AIN3

E 4-1 EVEE(BOTTOM VIEW)
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% 4-1 RS
WrES ¥R {3 By

C1 P0.21/nRESET Digital 1/0 NA O HF. £IEN—FH9T7)vhiEF
YIRRTFEIZEYINA /10 M/ N\—FHT 7)1y 48R
TRIENTEET,

B3 RFIO — RF 5 AH hifF

C3 ANT — ToTFTF AR AmF
ABERE 50 QUvFU I RIKETUTHNABINT
BYNEBRFDEMEIFAETY,
RFIO &£50 QIEEMBTEIEL TTHEAEILY,

D1 P0.20 Digital 1/O RAE /0 HF

F1 P0.18 VYIRREICEY. K& IF ZEY N TERENTEEY,

H1 P0.16

F3 P0.14

G3 P0.12

K1 PO0.05/AIN3 Digital 1/0 NA O iwF. FIE7H05 A RiEF

H3 P0.04/AIN2 Analog input | YORRFEIZELY, KIE IF ZEY L TERENATEET,

A1 SWDCLK Digital input | YT ILIANYTF/A\vAHHAvHIET

B1 SWDIO Digital 1/O YT ILTANXNTINH T —RIEF

J1 VDD Power EIREF

L2 DCC Power DCDC W himF

L1 DEC Power 1.3V L ¥aL—42H himF F1=[& DCDC AAiFEF
DCDC E—FTEAT 5154 (L. DCC imFLEHELT
{F2&Ly,

J3 RSVD2 - JH—TKRE>, GND [T L TLESLY,

K3 RSVD1

A2 VSS1 Power GND [Z¥HL TS,

A3 VSS2

D3 VSS3

E3 VSS4

L3 VSS5

G1 VSS6

E1 VSS7
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5 7L RX[ERE

RFIO & ANT i F (& 50 QIZE R CRE THEHEL TS0, ERIZAE LDO #FEAT 51558 (XK
5-1. A& DC/DC AV /N\—42%F AT RIEAIZIER 5-2 DLSIZEHEL TS, LDO 2{EH9 %H DC/DC
AVN—EEFRT N, BBOEHREIZESTYIMNILEL O AIBENBETYT,

HY0021
B3 | RFi0 P0.21/NRESET <1
P0.20 2L
VoD €31 ANT P0.18 %
P0.16 L
SRV Po.14 E
u Po.12 G2
pr L2 1 pce
71; L1 bec
GND
El!yss?
Gl ysse P0.05/AIN3 KL
L3 1 vsss P0.04/AIN2 HH3-
E3 | vssa
D3 | vss3
A3 vss2
AZ | yss1
331 Rsvp2 swbocLk AL
K3 | RsvD1 swpio FBL
a

B 5-1 A LDO L XL —4{ FRE M|

HY0021
B3 | Rri0 P0.21/nRESET -1
po.20 2L
VoD C3 | ANT P0.18 %
po.16 |FHL-
31 | vop po.14 F3-
w Po.12 &3
S L2 bee
GND
Bl yss7
Gl ysse P0.05/AIN3 KL
L3 vsss P0.04/AIN2 |FH3-
ES f vssa
D3] vss3
A3 | vss2
A2 1 yss1
33 1 Rsvp2 swocLk AL
K31 Rsvp1 swoio B
i

B 5-2 W DC/DC O/ \—4A({E A &fl
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6 TERRHE
6.1 X BKEE

M RARERIL, BFYELBATEROLGWNEETY MM RRXEBREBADEAIERNSEP
BEORRALLY, EL1—I)LUSNDHEBEBRICHBIRCBGECSLESZASBNNHYET . LINVED
BEEHTHRIRRKEBZBZAGOEIIC, ICAEBRDORETETEO TS,

& 6-1 HEXFKER

Parameter Symbol Condition Min. Max. Unit
Supply voltage VDD -0.3 +3.9 V
I/O pin voltage Vio VDD<3.6V -0.3 VDD+0.3 V
VDD>3.6V -0.3 +3.9 V
Storage temperature Tstg -40 +85 °C
¥ 1. VSS = GND =0V
6.2 BhMEEH

BEEGHLE. AEBN—EDREEZROTERBFIIEHEELET . BEERHEDIL. LT hd
1 DOEB THANRETEASN S ICERAIMEDENABYETS LA T ARATERAD
EHICHL T, BT EERHDOEEEBR LUV KLSITEARBROFRETETE> TS,

® 6-2 BIMESRH
Parameter Symbol Condition Min. Typ. Max. Unit
Supply voltage VDD 1.7 3.0 +3.6 \%
Supply rise time tr_vbD 0Vto 1.7V - - 60 ms
Operating temperature Ta -40 +25 +85 °C

1. VSS = GND = 0V
2 REERRM. AEBEBO/NANRRIVTUoHEFANZ, BT ED2—ILDELIZNANRRAVTUHEERKLT

SRR,
3. VDD DIb EAYBBNRKIELYLECGEDE U FvTRO—) b REET 2HENHYETDOTIE
BEEL,

4 REDS1—ILITEHBERMN DG =6, BiIE ON>OFF—ON DIIZ VDD S -a T oS &Y R ERE
BEEMNEEHINEIENHYET, IR OFF OFEEIZLT VDD A 0.3V LT EGEBZESIZTEELLEE,
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6.3 DC BRI

BB &2 E (Ta)=25°C. VDD=3.0V. DC/DC=0ON (2§15 DC EXEHEK 6-3 [TRT,
& 6-3 DC ESMEE

Parameter Symbol Condition Min. Typ. Max. Unit
Input high voltage ViH 0.7 x VDD - - \%
Input low voltage Vi - - 0.3 x VDD V
Output high voltage VoH lon = 5mA VDD - 0.4 - - V
Output low voltage VoL loL = 5mA - - 0.4 V
Pull-up resistance Reu 1 13 16 kQ
Pull-down resistance RpD 1 13 16 kQ
TX only run current ITx1 DC/DC, Prr = +4dBm - 7 - mA
ITx2 DC/DC, Prr = 0dBm - 4.6 - mA
ITx3 LDO, Prr = +4dBm - 15.4 - mA
ITxa LDO, Prr = 0dBm - 10.1 - mA
RX only run current Irx1 DC/DC, 1Mbps BLE - 4.6 - mA
Irx2 LDO, 1Mbps BLE - 10 - mA
Sleep current Isieep System Off 0.3 uA
¥ 1. VSS=GND =0V
6.4 RF %t
FE#{ERE (Ta)=25°C, VDD=3.0V, DC/DC=ON [Z#(+5 RF $¥14%#%* 6-4 [Z~9,
& 6-4 RF #it
Parameter Symbol Condition Min. Typ. Max. Unit
Operating frequencies fop 2402 2480 MHz
Frequency deviation foELTA_1M BLE 1Mbps - +250 - kHz
fDELTA_2M BLE 2Mbps - +500 - kHz
Maximum output power Prr - 4.5 6 dBm
RF power control range Prec - 24 - dB
1st Adjacent Channel
Transmit Power 2MHz PrF1 2Mbps BLE mode - -25 - dBc
2nd Adjacent Channel
Transmit Power 4MHz Prr2 2Mbps BLE mode - -50 - dBc
Receiver sensitivity Psens_1m_pcoc | DC/DC - -93.5 - dBm
1Mbps BLE ideal
transmitter Psens_im_ oo | LDO -96 dBm
Receiver sensitivity Psens_am pcoc | DC/DC - -90 - dBm
2Mbps BLE ideal
transmitter Psens v oo | LDO -93 dBm

1. VSS=GND =0V
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(1) BWEMH
= 11 #HaMH
mE 2N =
IVRRFYYTT—7 RYRFLY X 7-5 BEM%
RYIFLUTFLIEL—K
Hhin—57—7 RYTFLY HElLE
RYRFLY
J—JL RYRFLY 7-6 EEM%
[him e RYIRFIL HERLE
EZ 1R AL
BEASHT—4
SRN)L
REFE BAR—IL X 7-1
VA3 ] EBAR—IL X 7-1
(2) HHERRE
1. 7—EYS 2. BhizHEE
BEA U=
P - 'I::._'u . \ i/ |J jj,:f‘“/
f}'“q—ﬂj:rﬁﬁg“”______
:_T—T-L:B 1 mes
<\ X
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IR %= 10,000 HLLT (5 NEFFLLT)
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(3) NI

@ @

Y /| o wez HY0021

@ HY0021 2024/06/11 @) HEEE (yyyy/mm/dd) 2024/06/11

(3N)THY0021 2000 40001 107310 3) H= 2,000pcs
SURRURTEVIEUR oy, - o | 40001
3> 2000 ey . 40001 © Emﬂ%qﬁxz 006-001263

& [R] 006-001263 © U9 (SED):  31948.ivo0e
FCC ID: 2AQ85HY0021 o

IC: 31045-HY0021 RSHS) (6) BisEF FDK CORPORATION
FDK CORE\ORATION emsc-3  MADE IN JA'I:'AN M REE MADE IN JAPAN

(6) (7)

B 7-2 SX)L1

LEVELW

Caution ,

This bag contains 3 |

MOISTURE-SENSITIVE DEVICES , L—— |
A cocke el

1. Calculated shelf life in sealed bag: 12 months at <40 "C and
<90% relative humidity (RH)

2. Peak p ge body temperature: 70 ‘c
If blank, see adjacent bar code label

3. After bag is opend, devices that will be subjected to reflow
solder of other high temperature process must be

a) Mounted within: 168 hours of factory conditions .
If blank. see adjacen! bar code label
<30 "CI60% RH, or

b) Stored per J-STD-033
4. Devices require bake, before mounting, if:
a) Humidity Indicator Card reads > 10% for level 2a - 5a
devices of >60% for level 2 devices when read at 23 £5°C
b) 3a or 3b are not met

5. If baking is required, refer to IPC/JEDEC J-STD-033 for
bake procedure

Bag Seal Date: 06 Oct 2023
If blank, see adjacent bar code label
Nate: Level and body temperature defined by IPC/JEDEC J-5TD-020

B 7-3 SR)L2
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8 FREL
AEBE LTORIELEWMELTUOET,
8.1 #EMREREL
8.1.1 AKX

AUGIINENT HREVATLOERBDEL T T ERAFZAEIFLTEYES,

@ [R]006-001263
T

8.1.2 7AUH&%E(FCC)

8.1.21 FCC Warning

15.19 Statement

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.

15.21 Information to user

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

The Integrator will be responsible to satisfy SAR/ RF Exposure requirements, when the
module integrated into the host device.

8.1.2.2 Limit module procedures

Not applicable

8.1.2.3 Trace antenna designs

Not applicable

8.1.24 RF Exposure compliance statement

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment and meets the FCC radio frequency (RF) Exposure Guidelines. This equipment
should be installed and operated keeping the radiator at least 20cm or more away from
person's body.

8.1.25 Labeling instruction for Host product integrator

The end product must carry a physical label or shall use e-labeling followed KDB784748D01
and KDB 784748 stating “Contains Transmitter Module FCC ID: 2AQ85HY0021

8.1.2.6 Additional testing, Part 15 Subpart B disclaimer

The modular transmitter is only FCC authorized for the specific rule parts (FCC Part 15.247)
listed on the grant, and that 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 when contains digital circuity.

© 2024 FDK CORPORATION FDK CONFIDENTIAL 14
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8.1.2.1 FCC Statement

(OEM) Integrator has to assure compliance of the entire end-product incl. the integrated RF
Module. For 15 B (§15.107 and if applicable §15.109) compliance, the host manufacturer is
required to show compliance with 15 while the module is installed and operating.
Furthermore the module should be transmitting and the evaluation should confirm that the
module's intentional emissions (15C) are compliant (fundamental / out-of-band). Finally the
integrator has to apply the appropriate equipment authorization (e.g. Verification) for the new
host device per definition in §15.101.

Integrator is reminded to assure that these installation instructions will not be made available
to the end-user of the final host device.

The final host device, into which this RF Module is integrated" has to be labeled with an
auxiliary label stating the FCC ID of the RF Module, such as "Contains FCC ID:
2AQ85HY0021

"Changes or modifications to this unit not expressly approved by the party responsible for
compliance could void the user’s authority to operate the equipment.”

The Integrator will be responsible to satisfy SAR/ RF Exposure requirements, when the
module integrated into the host device.

8.1.2.2 Module statement

The single-modular transmitter is a self-contained, physically delineated, component for

which compliance can be demonstrated independent of the host operating conditions, and

which complies with all eight requirements of § 15.212(a)(1) as summarized below.

1) The radio elements have the radio frequency circuitry shielded.

2) The module has buffered modulation/data inputs to ensure that the device will comply
with Part 15 requirements with any type of input signal.

3) The module contains power supply regulation on the module.

4) The module contains a permanently attached antenna.

5) The module demonstrates compliance in a stand-alone configuration.

6) The device is too small and therefore the FCC ID is in the manual in accordance with
2.925(f). Doing this complies with the labeling requirements in 15.212.

7) The module complies with all specific rules applicable to the transmitter, including all the
conditions provided in the integration instructions by the grantee.

8) The module complies with RF exposure requirements.

8.1.3 774 (ISED)
8.1.3.1 ISED Statement

The final host device, into which this RF Module is integrated" has to be labeled with an
auxiliary label stating the IC of the RF Module, such as" Contains transmitter module IC:
31945-HY0021

Le périphériquehbte final, danslequelce module RF estintégré "doitétreétiqueté avec
uneétiquetteauxiliaireindiquant le Cl du module RF, tel que" Contient le module émetteur IC:
31945-HY0021

This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation,

Science and Economic Development Canada’s licence-exempt RSS(s). 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.

© 2024 FDK CORPORATION FDK CONFIDENTIAL 15
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L'émetteur/récepteur exempt de licencecontenudans le présentappareilestconforme aux

CNR d’Innovation, Sciences et Développementéconomique Canada applicables aux

appareils radio exempts de licence. L'exploitationestautorisée aux deux conditions

suivantes:

(1) L' appareil ne doit pas produire de brouillage;

(2) L' appareildoit accepter tout brouillageradioélectriquesubi, mémesi le brouillageest
susceptible d' encompromettre le fonctionnement.

To maintain compliance with RSS’s RF Exposure guidelines, this equipment should
beinstalled and operated with minimum distance between 20cm the radiator your body: Use
only the supplied antenna.

Pour rester conforme aux directives d'exposition aux radiofréquences de RSS, cet
équipement doit étre installé et utilisé a une distance minimale de 20cm du radiateur de
votre corps : Utilisez uniquement I'antenne fournie.

8.1.4 EU(CE)

ARED2—ILIE LTORERISEESLTWET,
ETSI EN300 328 V2.2.2
EN 62479: 2010

8.2 Bluetooth®s2Ei

AREDa1—ILIL, Core Layer 25 (RF-PHY) ZEGLTHYET .
DN: Q306075
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9 FEFEH

AERIHBHESATOWSN—FIIT7 VIFITTEIVVRATLUT . KB GREND) [T H1FHRF.
AEHOBBEARE. B OESLGEICKYFELLICERINSIENHYET,

XEICFDBHDRAMDRBELGLICAREMDEHERERLFTT  Ff. XFICLLHHDOFERID KA
R TAENZEREHEN I H5ETHL, BRBRNBIC—YEEZMALY. HIBRLI=Y LGN TS,

LHIERE.EEEORLICEHTNET A, FEER- AT —E R (E—MRISREEBF(EHET 515
ABRHYET . ARGECHERIEGS . RS OBEHOREIZKVES - BF-MEAREINDS
ZEDBENESIZ, BEHRDEBEFEIZBVLT, BEHEDN—FIIT7 VI IITT VAT LIZHERREHR
HETOICEEBBELLEY . 48, BABLVFEAICELTIE. AU RICEITI282HOER (KEH. +
BRE. T4V —b T7T)r—a0 /— MEE) BEXUAR B EMNMERSN A0 BIRERAE . 2/E5RHA
EREHECHROD L, ThIZHOTIESWY, =, LRREHEEICREBDERT—4. K., REEIZTT
BE#TMERNE. TAT 5L TILTUXLZOMEARBEHLZEDIEREERAT 58X, BEHEOR
RERBLIUSRATLEERTHRIZFHEL. BEHROEFEICEVLWTCEAREZFIBTL TZELY,

AEFZF FHBVRE - FEEAERSN, FEETOBECREDNEG - FARICEEERET
B BRGHEREZSISECI AN LALIBFHRCRAGEELZRIF T BNAOHHHEHE (LT
ERBREVI) IZEASNAZEFERESNTOWERAL REEBSNTVER A HEARICEREF N
BEan. M2 - FE e . ERMES. EH - IAMER. 5 E - AR, BESHES. R - B
Han. SRR EMERS. RS EONS. ERMEERBCENEFENET A KEHIZERIIZE
I HAREREFS . REARICHEASNLBEICE, SHE—VOFEFZEVEEA,

ARERENREFTIN—RIODOZTIVT BE, RE. IR, BREFLGL TSN,

AELZE BANDOES  RAIRUVGFICEY, BiE, FA. REEZHELESATOSRAICERTSIL
[FTEFEEA,

AEHIHBBEL THLIRMBERIL. HAORRNEME-BRAZHREITZHDLDOT, TOFEAITELT
LHRVE=ZFEDMMMAEEZTDHMOEF ST HREAAFEREEDHAEZITILDTIIHYFEE
AJO

A&, EEICKIRNFEEEREAENEBLIARENLZORY ., B, KEKBIVEKIMHE
HRICEAL T, FATRMICHERMICH— YU DREE (BEREEME D RELE. BN R HEBHI~NDEHD
REL. FHMOEHEEDRI. F=FDOEFDIERERAZETHNICRLLL ) ZLTEYFEEA,

AE G FEEXEHRICBESATOLEMERE. KEWREROREFOBN. EXFRAOCEM.
HAOVIEDMEEZERRD B TEALGNTZEN, F- BHICELTE, (NEABRUNEER
ik TREWMHEERNIF. ERHLIBMHEEENTEETL. ENODEDHDHECAHICIYBLELF
REATOTZELY,
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