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1 Fronfiiid

UM2006A @— L{EF 240~ 1000MHz SEEIRBVEINFE OOK/(G)FSK LW, RERSE
FUSTEERISHIIR AN, SRRG SRR ThEEE, JREANIERMMTLEREREFN
RUTIERE,

SR AEPER T SRR/ DR G EER, £ 240~1000MHz SEEREIREER TR,
NS 100Hz, R HF =% SPI &0, IFELES, RIEHRTUBT 10 OE KL, e
PAEIE AEBER IS 32byte B9 RX FIFO #17i518], EaJLUEE UART Hitt, &R 32#F AGC #1 RSSI 18
i,

S hBE =P IREEINRE (WOR) TJLASEIERINFERZIN (SLP), WOR R+ ErIIREERMIR
ENAEYT BINGE, #HESTMEINFENA,

MNRAR:
>  TIERR Tz
> RHRSE
> TERE, TBEIE
> EBERE, T&IA

> BREE, BREM, SeERE

I

> BEENY, BAREFEREERBLRIRNA
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2 INEEIEE
Bt =
z a
> >
VCO ’
Loop Bandgap
Filter cP PFD ¢
XO LDOs
POR
LP-R
FB-Divider cosc
LOGEN
SDN
Y
@ | iFAMp N cs
RFIN == LNA > Mixer Rssl [T DIG SCLK
@ — | Complex |[—» SDA
- GPIOO
AGC GPIO1
2-1: LHEEEE]
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HER &S|

3 #HRKSIHEZ

31 HERSIHSH

NC
Ne
GND

>
o
77777 16 15 14 13 |
NC| 31 120 |NC
RFN| 2 1 es
,,,,, . QFN16 |
NC| )31 §10<’ 77777 SCLK
vOD | 4 L FPeedPAl o I spA

5 6 7

2 2 3 & oD

© & &

B 3-1: QFN16 #E5|Ho9HmE
32 SIMEEHEE

% 3-1: S|HThEEHE R
SIH4&RS | SIHISETR 10 28 IheEfmR
1 NC NC =H, REZERNEPE B
2 RFIN RFI BT
3 NC NC =H, REZEANEPEA B
4 VDD p EIEEA (1.9~3.6V)
5 GND G it
6 SDN DI XErSIH, BEESHLTFREPRS
7 GPIOO DIO HFSINAES|
8 GPIO1 DIO HFZINEES|M
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HER &S|

SIS | SIMISZFR | 10 2B | IEEHER
9 SDA DIO SPI R &
10 SCLK DI SPI BY #pEIA
1 CS DI SPI /g, WEBLEH
12 NC NC =H, REEAIMEATBIE
13 X Al BIREA, HIMISEIIHEA
14 GND G i it
15 NC NC =W, REEAIMEATBIE
16 NC NC =M, REERIMEATBEE
i RF—5¥RE S, A—1&HUES,; D—#FES,; |——Input; O——Output; G——Ground;

P——Power,

V1.1
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A

BSSH

VDD=3.3V, Top= 25°C, Frr =433 MHz, DR=4kps, BRIEBITAER, FifsREpEIETER

EVB EH1SE,

41 BRAILESRHG
= 4-1. BREIESRH
5 | ER BHURERHE | &IME BRYE mAE v
Voo BIRBEE - 1.9 3.3 3.6 \Y
Ta TERE - -40 - 105 °C
- B R BB R R - - 1 - mV/u s
42 BIRKEEE

HMERRHNREBI BN HRREEE FIRPLENE, TEISEHRMERAEIRK, XER

RAHERZKAMRANEREE, FARKETLRMG TRANRMHRIETIR, SHKBET

EERXERMG TRE NSRRI EY.
R 4-2: BRENRAEEE

55 by PR G R/IME | HEBE | RXE | 8
Vbp BB R & -0.3 - +3.6 \Y,
ViN EOBE - -0.3 - +3.6 V
Top BITRE - -40 - +105 °C
Tstg FRE - -50 - +150 °C

T RIZRE - - - +255 °C
ESD EHEBILER HBM -4 - +4 kV
lLaTH Latch up BBt | Norm: Jedec78, 105°C -100 - +100 mA
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43 EEM
x 4-3; BN
55 iR MR R4 =/IME | BB | RAME | B
Fre=315MHz - 3.3 mA
Fre=433MHz . 3.6 mA
OOK U EBiR
Frr=868MHz - 4.8 mA
Fre=915MHz . 49 mA
I Frr=315MHz - 4.0 mA
FSK $El e Frr=433MHz - 4.2 mA
Fre=868MHz - 5.4 mA
Fre=915MHz - 54 mA
lioLe TRER RiRFE = 0.8 mA
IsLeer TREEEBIR Hiraniris, @BIRXH - 20 MA
Ishut K BTEIR LREXB, FEREX b 10 nA
DR=10kbps, BER=0.1% - -107 dBm
REE DR=40kbps, BER=0.1% - -102 dBm
@ 315MHz, FSK | DR=100kbps, BER=0.1% - -100 dBm
.. DR=250kbps, BER=0.1% - -98 dBm
DR=4kbps, BER=0.1% - -110 dBm
REE DR=10kbps, BER=0.1% - -108 dBm
@ 315MHz, OOK | DR=20kbps, BER=0.1% - -104 dBm
DR=40kbps, BER=0.1% - -101 dBm
DR=10kbps, BER=0.1% - -107 dBm
REE DR=40kbps, BER=0.1% - -102 dBm
@ 433MHz, FSK | DR=100kbps, BER=0.1% - -100 dBm
DR=250kbps, BER=0.1% - -98 dBm
% DR=4kbps, BER=0.1% - -109 dBm
RHE DR=10kbps, BER=0.1% - -107 dBm
@ 433MHz, OOK | DR=20kbps, BER=0.1% - -105 dBm
DR=40kbps, BER=0.1% - -101 dBm
DR=10kbps, BER=0.1% - -106 dBm
REE DR=40kbps, BER=0.1% - -102 dBm
Sees @ 868MHz, FSK | DR=100kbps, BER=0.1% - -98 dBm
DR=250kbps, BER=0.1% - -96 dBm
REE DR=4kbps, BER=0.1% - -107 dBm
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s 1::3Y MR R/ME | EE | RXE | B
@ 868MHz, OOK | DR=10kbps, BER=0.1% - -105 | - dBm
DR=20kbps, BER=0.1% - -103 | - dBm
DR=40kbps, BER=0.1% - -100 |- dBm
DR=10kbps, BER=0.1% - -106 | - dBm
RHE DR=40kbps, BER=0.1% - -102 | - dBm
@ 915MHz, FSK | DR=100kbps, BER=0.1% - -98 - dBm
St DR=250kbps, BER=0.1% - -96 - dBm
DR=3kbps, BER=0.1% - -107 | - dBm
REE DR=10kbps, BER=0.1% - -105 | - dBm
@ 915MHz, OOK | DR=20kbps, BER=0.1% - -103 | - dBm
DR=40kbps, BER=0.1% - -100 |- dBm
Pomx | RAMAESINE | - - +10 - dBm
ACR-Co | E$AF#i DR=2kbps, wEEIAFIEITFIL | - 10 - dB
REJ-Im | S&iMH - - 30 - dB
DR = 2kbps, IFBW=240kHz | 40 i
+1MHz R#8, ELUR T
Bock | m DR = 2kbps, IFBW=240kHz | i i B
+2MHz R#8, ELUR T
DR = 2kbps, IFBW=240kHz | 53 i
+10MHz {R#8, ELR T
DR =2kbps, IFBW=240kHz 37
IIP3 BMAZMRIASR | R TMHz/2MHz WEWR&RX | - -23 - dBm
RS
44 SNREZEER
R 4-4 RGZEBFMH
5 | fER MR =/IME HEE RAE | B
Fre MZEEE - 240 - 1000 MHz
Fxosc EIRSEIMER - - 26 - MHz
Fres SMER DI - - 100 - Hz
trune SRERIEIE AT (8 - - 100 - VS
V1.1 Copyright© 2025 "B BF (M) BRABBRAT 7
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45 BRIIRHS

E: TR TEERBRIMNISERETESESIKE XIN ERIIE, MM ESHIEEE
ERE 03~09V 2iH, RIRESEIRIRE. RARH. EH. BETHNEFRERNE, TRILRE
BUSMRIRE Z R T IRWIHNE BB RN RS SR @MRRE. ZSHRAEE LSRFEX,

+® 4-5. BRI

s |k M= mME |HEBE (RXE | Bl
Fxta BIRS TR - - 26 - MHz
ppm RINIRRE - - +10 - ppm
Cionn | REEBH - - 18 - pF
Rm ERIAENEBIE - - - 60 Q
txraL L=l - - 0.35 - ms

4.6  (R5RIREER

E: RCRSURAZR T LATE IDLE RSB SRS TAEIRE, REGRMELIMERERL.

HEBBETMREE,
= 4-6: [K5IRH 2R

s | R MR R/ME | HEBME | RXE | BfI
Freosc | IRAESRZ < - 32 - kHz
- MERVERE LS - +1 - %
- imE R - - 0.16 - %/°C
= BRBERE |- - 0.5 - %/
ticear | #DMATRIERTE] - - 6 - ms
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4.7

RENIT

S topooie, tsip-rx BYEIFIRBIAARBENFHEBERAKZA,

* 4-7: RENE

s fEik M= &/ME HEE | RXE | B
tsDN-RX SDN Z| RX - - 2000 - us
Without cal - 10 - g
With VCO Cal - 150 - us
tipLE-Rx IDLE # RX
With RC/VCO Cal - 300 - Ve
With 32K/RC/VCO Cal | - 6500 - us
tioLe-sLp IDLE %l SLEEP - - 10 - us
tstp-iDLE SLEEP % IDLE - - 500 - us
tsLp-rx SLEEP %l RX With VCO Cal - 650 - g
tstart g B8 /2 shit e LRAERTESR - 3+ txral | - ms
DR=2kbps
48 T 1045
= 4-8: HF 10 H51E
5 | Rk MR m/ME | HEBE | RXE | B2
Viy SEBFEmA - 0.7*Vop 1.17*Vop |V
Vi REBFHEMA - - 0.3*Vpp |V
lLeak BWARBER - - 100 nA
Von S EBEFHm TmA REBR Vop-0.4 - \Y
VoL e 5 TmA REEBR - Vsst0.4 |V
Fscu CLK = - - 4 MHz
ten CLK A=htiE | - 32 - ns
to CLK Jof&bBdiE | - 32 - ns
ter CLK LFighdia | - 32 - ns
ter CLK FFgiahdia | - 32 - ns
V1.1 Copyright© 2025 "B BF (M) BRABBRAT 9
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5 HESH

IR

51 ZBRSEEMEE

BRI vs imfE
3.9
38
3.7
3.6
2 35
3.4
33
32
-40 -30 -20 -10 0 25 40 65 85 105

mE (°C)

(mA)

il

MR Fre=433MHz, DR=4kbps, OOK

52 EERRBESEEHZE

ERWURSE vs iBE

-105
-106
-107
-108
-109
-110
-111

-112
-40 -30 -20 -10 0 25 40 65 85 105

REE (dBm)

mE (°C)

M3X R Fre=433MHz, DR=4kbps, OOK
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5.3 RC32K SAR5REHMZKE

MK vs iBE

36
35
34
33
32
31
30
29

28
-40 -30 -20  -10 0 25 40 65 85 105

mE (°C)

ME (kHz)
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6  INREfEIE

6.1 RN

S h RERER TRINFE. SHRERRPMERMZIN ., REZINEINSHESELRIREK
BRAZE, BEXBMBTTMEPIR, I/Q MEEPIMESE—SBEITEHTEIRK S
(Complex-BPF) 1T MHREING, ASHMRIBMARBIAFRNE bit 55, BEAKFE
5ohk FSK ##if; [E8Y RSSI 1@ B IS A S SHEIRAUSERTHY RSSI {8, H ADC #iREIAFIEHE T

A OOK i
6.2 INPEZEEEE

S REREER TIRINFE. EEMIVNEDIURREGER, BTETRIURIMAAHRN I/Q Wi

AUIFEHES, HRAE 240~1000MHz SEEIRFEERTERS, MREENT 100Hz,
6.3 AGC

EEROEIRER T AGC I18E, Mixer. LPF. PGA BUi%#5 AGC FI&ET ., AGC BUIFI&IR
FIERFE TR, BTIRESIEN AGC 2§28, SHZEERNINIRSE. ERMMNLHEETLLXE

ERERIMERE,
6.4 RSSI

S R REPSER BV A S SIRE TSR (RSSI) NIRRT AR R & im ik N B 095 S B E#1T1F4E . RSSI
WMBATE RXORET#T, BNFNIEEANESEE, RSSI EELUETSHESE (reg0x46)

J=E;-359:008
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65 PJD

PJD 21§ Preamble Jump Detector, BIEISMBEkTIRNES, 7£5F#HTEENEIERIELARE
IR, TRTESIMEBRIES BRI, RRFIBKES. BT PID #ITEBERNERL
B, FEERESEET 25 THAERER.

6.6 WOR

S F REPER T EITIREESS, BECSMENAYE SN EISTASLIZ iEEE (WOR) IhaE, EbY
23R N ERRYIRINAE 32kHz BHEPIESRIZTT, {85 WOR @€ /a, A ELEIRZSH SLEEP K& 28
BERI#E, 32kHz B3R ER BaiiEINEE,
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7 ©RE1T

71 SPIiEO

SR RE SPI MHLAESR, BRINEIE =% SPI #0 CS. SCLK. SDA 5=# MCU #17&l., SPI
EOUERAKA 4MHz T LEET . SPHEOEI P TR L EUR, 8T8 _EFHERIFEEEE (CPOL=1,
CPHA=0) , HilitFIEIEEE M MSB FFIR1EIX,

SR AAEEEI SPIEEFERNARN, E—TFHAME, FER—IFUIHNSER
1, MRy bit7 FIEELLI, R/W=0 R RNLFFEE, RI\W=1 RnEFFE. NRELEELMUHER
1) FIFO BY, TJAfE— CS JRBVEHAMNRF I TVELLAYIE], SPI#EOEH RS BB G
Mk,

SPI EOARTEIIMBITHM I EE L5 HiFeR.

SPI BKIARZ 3 4, SDA R TFHIEMANBY, EIESFRMENR, SRS EUAIEEE

ZIi8xF SDA Y75 a1 T1)#E

> 0.5 SCLK > 0.5 SCLK

CS

SCLK Uy UL
SDA [ X Jrw)( 6 (5 (4 )(3)(2)(1)(0 ) 73(6)(5)(4)(3)(2)(1)( 0}

Address Data

[

SE: I MCU £ SCLK THEBZBIFMZ 10 #0411, R 10 ik igh R i,

FEBSHR, SIRRFAIERE,

V1.1 Copyright© 2025 [ iSEBF (M) RIBBIRAE 14
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7.2 FIFO

ShHRE 32 FHHEFMER, S8 TERKIEER FIFO, inid FIFO XMNAIMALEY, TTLL
FE— SPI_CS MR AR RF W A TVELLAVIAE, SPIROEFIZRS BaNENAEMLE, A
JIIED:VE €/ E Y &

7.3  RESHUEH

L EBEBE#HTT RC RAE->VCO RE->RX, H—EHEFBEAE RXRE;
£ RXRZ, SPI @ &iX IDLE pfEIRSHLE R IDLE IR, 7E IDLE RIS LUHA RX
RZSEL SLEEP IR, RX SO A=F:
1. AEEOREREEERHEA RX,
2. 5eR VCO BRIEFBHA RX,
3. AL RC AR VCO RIERBHA RX,

SLEEP 1 RX the] LIE##, e d, SR RESBER IDLE RE,

SDNHI{E

V1.1 Copyright© 2025 "B BF (M) BRABBRAT 15
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7.4  GPIO Flh iR

SRA 21 GPIO, fEREmtE, TabESMPl, ESEENT. FERE. SNRESE,
hiFEIHE RSSI B3, PJID B, EFFEN. HWRFTHTMK, HiREKRNTTH k.

7.5 SLP

S R REBEERL Y WOR I88E, &R I EIHMAE TIEIRZSH SLEEP REZ B BNES1#:, IR
RESEEOA, SHLTF SLEEP RS, HRENEEOAN, SHETERECRES, RIEFREENED
B EE T LB HFRRIRE. RENEEORMNRKEIERIES (RSSI B, PID B3R, SYNC
BYE), SRZWHBANITEIES, WOR INEEESEMEY MCU 2 HIf2F R o] ASCIERINGE

(SLP) &4,

0% B2 A () I%EEAY &)

YREEAT ) YRERAT ) LR

V1.1 Copyright© 2025 "B BF (M) BRABBRAT 16
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8 SURAIEMH

UM2006A XHFEELHE. BRI, BRIERWEIR Payload HUIETTLUERM FIFO iEHHELM

UART #ith,

8.1 HisER

Direct @R, 7EIEUTIXSZF Preamble #1 Syncword B9, FIFO RI{E,
RZE LHIAEEEREN, £ CS ASHE, SDA AERIAEEEUIRAY, SR LUBITE
BX NS, FHEM GPIO0 & GPIO1 Hit,

8.2 HiEL

TEESEAFE(FERE sync_en i, B1EIUH Preamble. Syncword, Payload Data =&54H

B, WTFE:
Manchester
ZaN
Preamble Syncword Payload Data
1 2 3 >

Ho, Payload #iEZHF SRS MED SAVIIFEIS, Payload Data HUREIEENZHF FIFO

JEEENAN UART i,

8.2.1 FIFO {&=

SR FIFO 3 32 bytes, i A SZULEI—1FT5HY Payload #iEfE, MIEEA FIFO 1, it

RV P 4/S, MCU SJE#&iZER FIFO £, #81d 32bytes HIEAREE FIFIO EE AR,

V1.1 Copyright© 2025 "B BF (M) BRABBRAT 17
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8.2.2 UART#ER

A a]iE SDA B—1 GPIO fF9 UART #ith, HSHRINEI—1PFT58Y Payload #iE/E, MBHN
BT B Ot 4e MCU HATEEEMET, BAA UART #U4E= 115200, 1 MEEIAAL, 1 MELEA, TR

7, 12ENFH 7RI UART IREFER,

V1.1 Copyright© 2025 "B BF (M) BRABBRAT 18
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9 HEWH

9.1 S&EHIZE

: _|||.

U1

13
L 14
13

7
8

T ¥ 9 - 2 UM2006A
co .|||—1 e ne 12
_ _ II . 2 e el 1 cs
3 [ 2 10 SCK
; '|| 1 NC L SCE o SCh
D1 (B | L2 ‘oD =
v o L2 SDA

GPIO0

GPIO]

9-1: SEHEE
Iz FA 15 BA :
1. SDN Atk XURINRERD, SEBIEXET, MRIZSIMZE MCU 2H], BEIUE— 10k ZABI T
BErH, SRNAPAFEEXMINEE, TLYS SDN B,

2. D1 ESDRIFE, IIRENAERREREEFE,

V1.1 Copyright© 2025 "B BF (M) BRABBRAT 19
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9.2 =BHEH
®9-1: BHESHEX
n JoiHHE =L v}
s | fiix
315 | 433 | 868 | 915 | MHz

Co +5%, 0402, X7R, 50V 39 |27 |18 |15 |pF

C1 +5%, 0402, NPO, 50V 12 10 47 |39 | pF

C2 +10%, 0402, COG, 50V 22 |22 (22 |22 |uF

C3 +10%, 0402, X7R, 50V 100 | 100 | 100 | 100 | nF

R1 +10%, 0402, 50V 10 10 10 10 kQ

L1 +5%, 0402, SR, Sunlord 33 18 12 82 | nH

L2 +5%, 0402, HIREBRL, Sunlord 47 |33 |10 [10 |nH

D1 ESD {RIF_IRE NC | NC | NC | NC | NC

Y1 3225 b/ iR &R+ 10PPM 18pF, YXC (3A4&@HR) |26 |26 |26 |26 MHz
V1.1 Copyright© 2025 "B BF (M) BRABBRAT 20
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HRRY

10

10.1

SEDS

QFN16 (3*3 mm)

D D2
‘ COMMON  DIMENSIONS
o ; 4 Ji ;L 1 (UNITS OF MEASURE=MILLIMETER)
( ) |
.
. [ C
\*?&E%‘T“?J‘ . H - SYMBOL MIN NOM MAX
[, C 0.70 0.75 0.80
R R — — 41— N
w — C w A 0.00 0.05
o [ 1 A3
| — i - D 3.00 310
Y () () M E 3.00 3.10
[&]od]c ‘ " | (1.[] D2 160 1.70 1.80
[=]o4]c ‘ B2 1.70 1.80
b 0.20 0.25 0.30
‘ e 0.5085C
i k 0.25REF
| L 0.325 0.40 0.475
~ - H 0.25REF
[/]oa[c) ‘ (o ).25R
\ ‘ < b \
= A0 = e o e R e =
0.08[C -~ PSEATING PLANE l:l ‘
10-1: QFN16 FHERTE
V1.1 Copyright© 2025 "B BF (M) BRABBRAT 21
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