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#1.DC #ik
S =] %M B/AME | 1RE | BOKE | BT
A H R Y Vdd 1.8 3.0 3.6 \Y;
" RCIR 5 . 1 505 10 5 AL e 4T
Pl B 2 — 15 50 nA
R ST T (R 27 (7 25 1
5 BL ()R LB R 5 . RCIRY, 426 A — 450 800 nA
(1)
RCHR T 2 NI R R 58 34T T
IR (5 25 17 SR 0 2 5 A — 1 . uA
. (1),
K _—
”?jﬂf EHF AR AR T, & | 1 ] R
B PRI T 28 R R 1 (2). W
R | g ma s BT, k| 1 _ N
e 15 55 BRI AT BB 1 (2). H
TR 5 B T B e 5
I % ST, FRARBRGH, RAIRg g | — 800 ; bA
disabled(1).
AR TR [ G R A Ra R 2 e — 8.5 TBD mA
Bl R Eplle — 18.5 TBD mA
" txpow[1:0] = 11 (+20 dBm), VDD =3.3 |
RATHIR PRAf_+20 Y 85 TBD | mA
155 +11 txpow[1:0] = 00 (+1/1 dBm), VDD = 3.3 . 17 TBD mA

VLA 1. FTE U ARIEAE =0, SRSl B A Ui .
2. BHANIE
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%2, BHRERACH B

SH s %A BAME | #ARME  BRRME | B
\ FSYNTH-LB AL 240 — 480 MHz
AR ARG (2) (3) ‘
FSYNTH-HB TR AT 480 — 930 MHz
) - FRES-LB AL — 156.25 — Hz
B RNy R -
FRES-HB B — 3125 — Hz
e =B fREF M30Mhz &1k 43 4 — 10 — MHz
S ARG N\ HLT(2) 2 SR G AR SR
fREF LV N 0.7 — 1.6 \Y
(3) - M EEIEE (Vpp)

JU. XOSCIE {7 1 1L i A5V CO B
AR tLock e 5% 40 0 U R 200 | TBD us

RMS, £ i i 5 ey o

L A i _
LT FRMS 250Hz(500 Hz 11 1945 ik vt ) 2 4 kHZRMS
L (M) F = 10 kHz — -80 TBD | dBc/Hz
\ F = 100 kHz — -0 TBD | dBc/Hz
MR (2)
F =1MHz _ 115 | TBD | dBc/Hz
F =10 MHz — -130 | TBD | dBc/Hz

VLHE: 1. Fia I AEA R, SREnAEREA.
2. BAINIE.
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%3, B RACH K45

S s %A B/ME | BEME | RKE | BN
- A & _
N— FSYNTH-LB 1%&51 240 480 MHz
FSYNTH-HB AL 480 — 930 MHz
PRX_2 (BER < 8.; %) $2=kbp53k |le;28K BT = — 121 TBD dBm
(BER < 0.1%) (40 kbps, GFSK, BT . B
PRX_40 05, f= 20 kHz)2 108 TBD dBm
(BER < 0.1%) (100 kbps, GFSK, . _
T PRX_100 BT =05, f= 50KHz)2 104 TBD dBm
R
(BER < 0.1%) (125 kbps, GFSK, . _
PRX_125 BT =05, f= 625 kHz)l 101 TBD dBm
o,
(BER < 0.18/%(%%%?, 350 kHz . _110 TBD dBm
PRX_OOK - :
(BER < 0.; \7\,/) ((L)lgl%qs, 400kHz . 102 TBD 4Bm
B 752 BW 2.6 — 620 kHz
TR RADF M B2 PRX_RES KT +5dBméi A L — 0 0.1 ppm
& - o SR
WS 2 IIP3RX nE 40dBm§“1J5)RAI£f$W\915* ! — 20 TBD | dBm
915 MHz — 51-60j —
BN =M H B (P3) RIN-RX 868 MHz — 54-63] —
2)- 433 MHz — 89-110j —
315 MHz — 107-137] —
RSSIZ##%(2) RESRSSI — +0.5 — dB
+1-Ch EFEMIRFE
(2) (BER < 0.1%) CM-CH | gmisgs x5 3dbl) LR, - 31 TBD dg
. TR E K 5140 kbps AF =
+ 2-Chik #% =
) (BEJRﬁf %{’%z C/12-CH 20kHz G i i # 5 (GF SK) — -35 TBD dB
—_— ﬁfxmﬁp FH IR (BT) = 0.5, #503E 1Al b
= +3Ch E#H % =150kHz
(2) (BER < 0.1%) C/13-CH — —40 TBD dB
1MHZJ7i#E(2) 1MBLOCK FRSH(553dblh LR, — 52 TBD dB
T-HeI5 K 4140 kbps AF =20kHz
AMHZ 5 (2 4MBLOCK v . — -56 TBD dB
ZBEi(2) G i % s B (GFSK) LA
8MHz R #7(2) 8MBLOCK W(BT) = 0.5. — -63 TBD dB
B AR ImREJ I #5IF=937 kHz — -30 — dB
FHCR I (2) POB_RX1 TR G (LO 45AL) — — —54 dBm
VLA 1. A RS RE A P20, RS o B A i .
2. BEHEANIE

&~ J
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F4, REFERACH B

SH 5 %M B/ME | BAE | BKE | B
. FSYNTH-LB AR 240 — 480 MHz
RS —
FSYNTH-HB A 480 — 930
FSK U %2 DRFSK 0.123 — 256 kbps
OOK Bt %2 DROOK 0.123 — 40 kbps
V] 221 Af Az PR A B 320 kHz +0.625 +320 kHz
AfRES — 0.625 — kHz
P ALEL (240-930MHz),
TXPWR[1:0] %5 47 &5 42 il 4
” - Th#e
) T2y e —
AL ik = Sl TXPWR[:0] = + *20 | dBm
< 1 1 ’ ,
915MHzill st
TXRF fitizbk2 PRF_OUT | TXPWR[1:0] = ‘00’ thru ‘11 TBD 3 TBD dB
TX RF iyt MVDD=3.6V#| VDD=1.8V
Fh A 1.2 PRF_V R - 2 TBD | dB
TX RF# 4 P
R L2 PRF_TEMP —40t0+85 C - 2 TBD dB
TX RF# 4 P . ‘
Q 4 _
A {2 PRF_FREQ T T R PR AU N 1 TBD dB
R R ) D i 2 B*T v BT i T T IR AR — 0.5 —
POUT =11dBm
POB-TX1 . : — — -54 dBm
S 2 Frequencies <1 GHZ
POB-TX2 1—12.7ﬁ GHz, gxcludlng . . _54 dBm
armonics
PZHARM G SR SN i B B — — —42 dBm
HIE2 (+20dBm) A 5 L AL /) 28 F1 i
P3HARM B TR - — —42 | dBm
VLEA: 1. TR AR RIEAEF=TNR, B RAF .
2. BIINIE,

&~ J
-11 -
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K5, MBS

¥ e %A BME | BABME | BKE | B
?EI ﬁ,ﬁz’:}ﬁx%‘%*ztﬁ(z) TSA %1%%/5@4?@%&1@%%{@% . 05 _ °C
(I ) 2. iy HIx &IE .
WAL R RAE(2) TSS — 5 — mV/°C
SRR 4 B2 LBORE — 50 — mv
R A U 48 1) 2 LBDCT — 250 — us

AECE: 30 MHz, 15 MHz, 10
B ALAS B H AR MC MHz, 4 MHz, 3MHz, 2MHz, 32.768K — 30M Hz
1MHz, or 32.768 kHz

ADCEN

JEAADC KE2 B — 8 — A
@ ADCH 2 ADSRE — 4 — mv
e E‘Z 2} >
WFEFIE% & MAADCHS | o o _ 205 _ Lsec
R[]
30 MHz XTALJE Zhi [a] t30M — 1 — ms
30 MHz XTAL @42 SONRE — 97 — fF
32 kHz XTAL Ja3hitE2 t32k — 6 — sec
32 kHz XTAL %2 32KRES — 1000 — ppm
32 kHz RC OSC #4/%2 %KE%C — 500 — ppm
POR % fi ] tPOR — 16 — ms
WE AL E]2 tsoft — 250 — us

P 1. A RBRAEAEZIR, BRELAE RN,
2. BHNIE.

&~ J
-12 -
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#£#6. $E 10 4 (SDO, SDI, SCLK, nSEL, and nIRQ)

QQ:462717405

S8 s %14 BME | MAME | BKE | B
N 0.1 x VbD % 0.9 x VDD,
b A5k ja) TRISE CL= 5 pF — — 8 ns
. 0.9x VoD #| 0.1 x VDD
Ay ’ —_ N
N st A TFALL CL= 5 pF 8 ns
LD CIN — — 1 pF
RPN R VIH VDD -0.6 — — \Y;
BT N HE A L VIL — 0.6 \Y;
ELIETPNEN IIN 0<VIN< VDD -100 — 100 nA
A LT P VoH o Souree: VoD-06 | — — v
P ARG T vo | lO-=TmAshkVODZTS — | 0 v
Note: FTH MRS LREAEF“ IR, RFEREM 2 AHA .
#7.GPIO ¥ (GPIO_0, GPIO_1, and GPIO_2)
S8 ) % B/ME | BEE  BEKE | BN
o 0.1 x VDD #| 0.9 x VDD,
Tt A] TRISE CL= 10 pF, DRV<1:0>=HH — — 8 ns
4o 0.9x VDD #| 0.1 x VDD,
R TFALL 1 (=10 pF, DRV<1:05=HH - - 8 ns
YNGR CIN — — 1 pF
BN IR T VIH VDD -0.6 —
B N BT VIL — — 0.6
H N IIN 0<VIN< VDD -100 — 100 nA
Input Current If Pullup is _
Activated [INP VIL=0 V 5 — 25 pA
[OmaxLL DRV<1:0>=LL 0.1 0.5 0.8 mA
IOmaxLH DRV<1:0>=LH 0.9 23 3.5 mA
BKENE
IOmaxHL DRV<1:0>=HL 15 3.1 4.8 mA
IOmaxHH DRV<1:0>=HH 1.8 36 5.4 mA
% ~ e pr e IOH< IOmax source,
2ot AL e T VOH VDD=1.8 V VDD -0.6 — — v
4 L PTG P voL | 'Ob=lOmaxsink VDD=18 — — 0.6 v
Note: Frf Mk ARIEAE =R, BRAEAH UL,
®
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RS, AXRABUEHE

QQ:462717405

¥ 8 XA
VDD to GND -0.3, +3.6 Vv
VDD to GND#i tH 5| il ] H & -0.3,+8.0 v
VDD to GND#i 1 51 AR 2 L -0.3, +6.5

A E L PNGEN A -0.3, VDD + 0.3 \Y;
EEDETPNGENES -0.3, VDD + 0.3 Y,
RN % +10 dBm
AR A BA SR TA —40 to +85 C
FBHIA 30 C/W
SEIRTY +125 C
figiRETEE Tste —55 to +125 C
VLB R R it DL b B35 e 0 i R B 7T R B AR AR AR, 108 TR A0 1 8 O S B TR B S AT A %
1 B I HEAF PR AR SR A R AN ATHL o FELANT I3 RAUE A 250 N LA I () ZE 4 PT RS Mo 420 1R P S

ik, ESDigUR B

WA N OGP SR B B, TS AR IR

=
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1.1 WA X

PR KA -
PEEIR S TA = +25° C
VDD = +3.3VDC
RAPE MR : 919MHz
RET I ZEN AR . 919MHz
A5 %{ES (XIN) = 1.0 Vpp at 30MHz, KEI3HI= IR EEEDC 0. 8VAEAT (FRIAES A Ui )
F A IRIRFA N R F S RETCRT 32 211 5] 1 (AN R EL) .

AR PR B2 A -

TA = -40° C to +85° C

VDD = +1.8 to +3.6 VDC

ShERZE{E S (XIN) = 0.7 to 1.6 Vpp at 30MHz EI3[7 il il B B EDC 0. 8VAAT (BRAR 7 A Ui
)

I HIRFA A 4 H HE~F 2 RFICHTH2 2 51 I (A /2RFEY) .

&S
-15 -
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2. Difefhid
Si4432 /& —3k CMOS ] ISM T4k %1,

BBt 240-930 MHz L2 n] i . TAEHETE I
1.8~3.6V MK IHFE, &2 itk i =
(R EE AR N

Si4432 &— WL ( TDD ) ok 2
1, AT A B AR A SO A . OB AR —
A BRI 25 R B AR AN TR AT 2-level
FSK/GFSK/OOK il 4 f5 5 2 — MK 4
B, EREE— YRR s D (PGA) 55
W —ANEEfE = A ADC 34t 745k, Ar
DAE L AU HAT I DEARE R . V) R e
AL, PE R DSP BN T BRUas it se R
TSR S IR, AE R
grimnt — AN gn AR I s i 2% GPIO Bl it
PR SPI 2115 64 K 35420 FIFO ).
— N EFEEREG R ( LO ) &H Tk
W, RN R S8 A 28 ANAE [F] — B 8] A
LO 724 —ANEA 1 VCO Al = A N-PLL & Higs .
Er A SCRF O] B R AR i 2R
240-930Mhz 1T S M oV bl i B R |
B S, R . RO FSK HuE H LA
HIBIA-Z Fm, XA vr LLd it — A Bk
T YR BT LUAA 21— B 3 7= A

=
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i D) AT B VG L 3db 2B K N+~
+20dbm. XA FLi PA F0 V2 5 VU B A RS A< K 8] A1
I, PA & B CRKEAE 5 IR RREE BT 1EA
Ay RS EU, —ANE+20dbm 1] PAL 2% 2 Bk
L WOR DI H] . KRB H]. BEs i
R EMIH R LB D] 1A4432 FF HAE
— AR IR ST BRI R R G % IR 8-10db, R
IREE I E RS2 AR Ea . 78 20 dBm (23
RS, WERAN T T R RE AN PCB AR AR I g
(00 JRI PR o 17T AR i R ) i e T 58 75 S R B A s B 1)
HMER T ZR TR A8 R IE hn Th 2
Si4432 AN HEEH — N MCU, —A™ fn iR Fil— gl 2
Tott. RGWNE 1 P, SR T BT,
TAEHEM 1.8~3.6V, R 4% SPT k5 MCU %
B, =AECEBEAT /0, AT HENFER R
Gt — NS GPIO DR B nfE”8. HHBhIRE " 1E
55 JUA 45 J L4, MCU PRIy Bl i, RER 2 AE:, TRSW
M, POR, FIEAARMI . BoEH RIgsh o,
T LR MR S HOR S8 A1 PA » LK 32, “4y
EF T /08 Tx I Rx EHREE” . 70
T A FEAS [R] R 26 50 ] PR a0 22 4H R 23 R 5 A
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PermE _,

_Lcs _T_C? _T_CB ! X ‘VDD

Eoo D Eoo n 1 — = H“WHZ gg;
5
2
©

SCLK GP3
SD GP4
SDO aps | Microcontroller
vDD_D
NC
C9

XUZER AT e i3 B, R1, L1-L5 F1 C1-CARMA BT SiEs,
RLGBAHT Hor TR AL L R YE

B 1. +20dBmRZHEMAM FHSS (BAEA)D
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2.1. TAERE
Si443242 L — iz ERES, TH T & B R AE . IRIIZ RS IBE Y, SEIUE AR TC L e
TG T ST443210 TAERLR, —Meokdt, AT TAF 2 AT BB T iU A s —FE 0 2%, XA RE R
N TARR B AR B (323D, BROGHIEESL, BT pRsE I ik IER ISP T & Zh A&k £ 8 TR F1Th
¥, LAE RSB RE TR —A “X” BERERE IR AT dnFE AFT P, % E BRI Th#E. SPIH
WAL RESPIE M2 /7 25250, 32kHz  OSCHE IR F532. 768KHz  RCHRE 28532, T68KHz AR % % LA K M fiig
SEITAY, AUX CHEBNBIE) LRGN R AL Be8s 38 F ADCAM H b IR e Aar 2%

£9. TR
FHL B AR
RAAR 30 MHz
¥ LDO SPI | 32kHz OSC | AUX YTAL PLL PA RX IvDD
X b OFFJ%??%W OFF OFF OFF OFF OFF | OFF | OFF | 10nA
HER)
FEAL ON OFF OFF OFF OFF | OFF | OFF | 400 nA
R ON ON X OFF OFF | OFF | OFF | 800 nA
f IR ON X ON OFF OFF | OFF | OFF 1 pA
wg | ONGEEEA T oy X X ON OFF | OFF | OFF | 600 uA
HARER)
W ON X X ON ON OFF | OFF | 95mA
R ON X X ON ON ON | OFF | 27 mA*
Pl ON X X ON ON | OFF | ON 12/'5
*PiBH: 27 mA at +11 dBm.

&~ J
-18 -
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3. BHlEEO

3.1. BATAMEREA(SPI)

TR ) N — AN SPUE U B3R M %11 . SCLK, SDIFINsel. i 4E 45 i i 45 DU H 5] JISDO M N 55 257 47 2815 H 4k
5, —ASPIZMER16M N EMEEE (RW) MR, LLFE760HbE B (ADDR), —/N8{i 4 Bt (DATA), 4l
AffToR, TAIHEBG R B N0-127, 8frihlZifrgs . RWIkFRAL Y& SPIENE & 5 8L afE . HIRW=12% xR
HfE, RW=02R/NieahfE. 84 AN Ghllsidh) Ble Airiibh, SPIE DN F 25 B R7ELL T 4T
O 75403k . SCLKI 8 5% 3% M it KA I 10Mhzig %

Address Data
MSB,— s — s ~.LSB
SO rwiae[a5(a4(n3]az[a1]ao]p7|p6[D5[p4[D3[D2[D1[D0 | xx [xx [RW]A7

sgl_ﬂfffffffffffffff?ﬂi

& 2. SPI K7
F10. BITEONFSE
- B/ME —
\n 72% N
[Tn=1 ] (nsec) ~EE
tCH =N | 40
tcL FeF B B (1] 40 _
SCLK Ny \
s g i ] 20 e I e A i
L Tt otor | tositond It
tOH BB ] 20 i I il | il 1}“;}“,! A R
tD Yt S i 20 SDI L O ¢ ¥
te iyt 1 20 | oo | i -
toE 45 EH 2 LI ) 50 tH: o |
tss brie S VAN [l 20 nSEL % i\_
tsH P E It T 50
tsw ke 80

SPIHH AT LLH T MRFICEE ¥4 H%, 4 1 MRFICISE ol B4 0 Zt i ack B B 27 A7 2% B 7 AL M b ERWAZ W BN “17 5k
BEHL, RW= €17 W77k B S BES AL B s BT DL ZZME N 8/NSCLKAS 5 Y b i b AR K i b i ) Sk B 1 B A7
PRI R FF A H B KB SDO S IS 2, T EISE RS TiRIhEE, BRThf 58 i Ja B T I i
H 55— AISDOG| K REFIZHE “17 5i@4 “0” RS (D0), Z4nSELAR =y B >F-SDOFE Hi 51 AR i P 38 43 1 iz

aj

&S
.]_9.
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E—hr

| %0 [n6 [ns [aa [as [az a1 [ao |57 |55 ] 55 |5

Firs &
sD0

OD7F |DE (DS |D4 (D2 | D2

&3, SPI KR -3

SPIE A& — /N EIASPIMhE fo ¥ i3/ S SR A A7 A5 O ARG, nSELIREF K4k 8% SCLKk
SPI% N2 A ahid bl JF E AT —MEFASHENT i de. D RAEKEEMERAF0R, RN
K3~ . R ENSELLRFFK, H ABdE:81>SCLKA IR AU #E AN B v i, — SRR E B ISR

B
sol | i

BfE—NL
“'[a6 [as [aa Jas [az[at [ao [ T [55]55 ]

E4. SPI B P - REBHER

BE—hL
sDI M |a6 |ns |ag (a3 a2 a1 jao | D (D505 52

2
=
=

n
o
]
o
n
o
n
o
n
o
1
o

|I]? D6 (D5 (D4 |03 (D2 | D1 |00

D7 | D6 |05 |D4 |D3 (D2 |01 | DO

K5. SPIRTF - SRR

=

SILICON
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3.2. #fERR

FAANEHCIRAS . oM. B RIPREEI (L), SeRAS IR 26 ST SR /N ThEE, st
TR ASEA AN F A TC B e T LA Ak 85 [ B P 7, SPIZH AT 3507 hs b TR AR A ik 18, Jl it
P TXONELRXONAL AMEATEEAL RS 7T LA SIE N R SR OIR DS, 210508 T84 TIER RN
Pl A S 2 R 1 ) LA R A AR M AT T ThEE .

7% H FILPLDO P 3 e H 1 2 SR i 98 (BT LAAMERVR_DIGH| D %y o I e R i B 5]
TG (7 A, SR RIS, AR 2, FISPIMIZ 242, LPLDO MR [ 45 Th
FEHRTR A BRI LR, B U T I B AR N B AR

>
O’ ‘o

*FEfEiE 5 A ARFE
6. HLRETEE

F11. THEER
. LBD RURLES 8] . ‘
RAMER, xtal pll wto | IRSHEHER [pA]
TX RX
KPR A X X X X 16.21 ms | 16.21 ms 10 nA
RS 2 0 0 0 0 121ms | 1.21ms 400 nA
M A 0 0 1 0 800 nA
RSy 0 0 X 1 1pA
HE- 25N 1 0 X X 210 ps 210 ps 600 pA
PR 1 1 X X 200 ps 200 ps 9.5 mA
. 60 mA @ +20 dBm
RAHIRFS 1 1 X X NA 200ps | 57 oA @ +11 dBm
FWCIRES 1 1 X X 200 ps NA 18.5 mA

-21-
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3.2.1. HERSE

LPLDOF % H 37 B N 5B 1) E X 7 R gs it b (OMEBEIVR-DIGHI I /32D XAEFIRAEHE R A

i R R B A B AR, AR EC R 2s . ik, FISPILL K B fEa8 45 ). LPLDOAE VM #EA%

R R A HL U R I R PR A BRI R IO BE 77, DA AE AR ML S AT B AR R A B Qi o 7R e e A =0

{LSPT (] REMalE e I 28 ) 7T ARG, B 1 s B LA BT A RS FSDNE 2% T “0” o 24SDN= “17

B 52 A TE FELOnA R F H . 7R3 HUIR S B A7 28 N B 5 R I A RIRSPTHE 4o 2400 i B 21 (i F H Y,

TESDNI FREI e & — A LB (POR) IHIUE1L

3.2.2. HERE

25 SP1 75 A7 s HuhEOTh IR AN [F] B 7E IR S S A S M AR T AR AR ISR V1 1 2 8] 2 A TR ) L 9
FEFNME R[], IXEEFRHAERL0 LG, FHEEMZ)E, SWRESET, BUE & H MHE RS IE HoK BRI R T 45 A
Ko EHEMZ)G, T FRmEr, PENBEIR. %8s s MU 20R 25 1E A 4% 41 32kHZ IR 4

3.2.2. 1. FplLBER

FENUE T B A AT FE A LPLDOMS RN T 4ERESPIZF A7 A8 M o TEIX MU ZF A7 35 S AU m] LA V7 1) o £
HURZS I AT AOh B 7h, B fFRRAMINBERERIN" o W T Ok A (BInTRQSI = 0 O By WAy 47 4% 0 20 B 32,
CLSELER AR BT AR . 3o, RIS N ADCAS R a8 5E A 9N IIGPTO, RUNE & S EUL B AL

3.2.2.2. HEARMER

e AR X LPLDORE 35 Me i 5 B 28110 /3, 7098 8 O BE 28 P (e i i 25 A e i . DL78. 6. Ml el 287, TE63TUA H £
(MR B IR 2 kL. E AR hEOThi Benwt = 1 (40h) HEABEIRIE R, S/ERAITIREEHIL” o Wb o4
KA (EInIRQGI = 0 ) , T8 BbaaE, LUSEIRIRHIThFE . HAh, ADCA Rk & 1 A+ AN KIGPIO
RN, eSS BN,

3.2.2.3. IR

TEAE AR 3 A ) I R B0 P AL TRES . RUEAG I A —Ff, BB INLPLDOMING B 52 i 28 P A R I g, 7
FAEAHHE0Th I Benlbd = 1Mlents = 153 F et fIC o EAG I 28 AN I FE AL IR0 88, 3o AR RN T R 425 1

17 . DL60TI”S. 4. T ALK ES " FI62T7 f) 8. 5. FEIAR FE BEAG I 287 ] 1 A £ faX 26 ThAg . i

ZRE (RInIRQSI = 0 ) BIrRWr 2 A7 e 20 i, DS E (R IhFE HL it

3.2.2.4. &R

2% PR T 2 ) LT FE T s T B ) S I ) 2 B A R S e . R AN A AR B A

A B AR AR 5 Ja S st 18] T ek 2N U048 L — AN it B e IO 2 F BT 75 B 1 o T8 A58 2 B i 7 25 A7 2% 07h
HExton = 1. BIEBRMINAEISHIL" o 78 207 2 62h i B A5 H LA TT ASE I IR TG . ddk/ oA

P [HAEFFRE02h . FRBHAEN, FEBMbufovr (21D MKE NI

3.2.2.5. HiEHER

7 oA i R A R I AR S PLL A B A e 18 I HA B He A B, PLLAR R B e WS R B 20k 25 B (g min o7 B 1), {H 2
2B/ N AP HEREFENARN . XN TERSCA TEINARS (FHS) Wieihi. &7 Fa7hik Epllon = 1HEA
PR, BIEFRAREERI” o ATFERExton N, O WNERS B b ik TR,

&~ J
-22-
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3.2.3. RERE

MO7hZF A7 23 ITXONDLBEE N “17 A BE MEAT B G N R EPIRES, — NN B E R 2iE BT A s R
i BE AR NEPAZ 857 1E A A B A ST o 4 B TXON A7 WAL 2 31 5 88 5 e R sk —3% 5 I S50 1 B 1
o

1.l 58 E X FLDOFIELHILDO.

2.8 B B SERF B RIMERS LF (eI 285D .

3.fEfHEPLL

4.£21EVCO (24VCOCALATZ “0” BHXAshfEkphit, VCOCALAIERIMERZ “17 . )
5. 55 PLLEL 211k 21 BT iff B9 A I (e 7 I ds 261 o

6. ThZETEOR A% 0 M 45 R L 21 T 2 58 Ji Bljramping is completed (Hi5E I @342 i)

7 RSB AT T LE A T RO B TR IDLEAR S F 2 15 4 BE B A S BEE N TXONAL . VCOMPLLAERX AR
L PLLER AL BERT, R [l B AN AR M AR R AR A BE, 38 1oL 5 B SP I A7 43 55hAH ML oK AT e ki IX S5 Th e .

3.2.4. BYCRE

Y SPIZF 7 2207hRXONAL I B A “17 T REMAEA— A2 W R GE AN ICIR S . B — e Fas s R E
MBI A SRS FT A S0 755K, 24301 15 B RXONLL WA HLAR 20k N B2 IS X LR F4: A4 1 30 & 2B
A HE N BRI 2

1.1 g EHFLDOMBAILDO.

2.5 3 RS RF BB A U (G I g )

3.flifEPLL

4 FZ1EVCO ({VCOCALLL A “07 IFkilix ANsh{E, VCOCALRLERIAA “17 . )
5. 4544 B I PLLAf 2 B3R 1 & S (B 5 i 2842 1)

6. AEHC LR IR (LNA) | RS, FEE#: (ADC)

7.8:1F ADC (RC KIF)

8. 7EH 7R 1 A A 2 ok g B A XL

HREE S AR S B LN I A B D el B R AR 2 B ah e e it “AGC” . B EIIRELE
“AFC” | HEPPIREF A4 MLFE . WHFEP T, Wk AMCRCK G He AL E (BR1E) .

3.2.5. HERE

Add | R/W IhEeHER D7 D6 D5 D4 D3 D2 D1 DO PDCe)fR

02 R WARIRTE ffovfl | ffunfl rxffem headerr | fregerr | lockdet | cps[1] | cps[0] —

O BERAEIRZS NO2h 27 £ a5 R, AEAMIRZS ALK AR 72 N Tl A 2% AT Ui
3.3. Hilfy
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HEAFAEREIAGAI2E F e A WS 5, — BTN B A W3 RIS A i nIRQS ] B HH AL (nIRQ=0) Kl
R AL, SR PR AR — A s AR WS A AR GRS WOIRESAL) XA E SR 27, X nIRQG|

B RIS BB B HLEGE h WRIRES 738 (SPIFA7#s 03h~04h) G EEZNAI P IIRSAL, nIRQH Hi
(nIRQ=1) BRI E]F —MIREHIAAL, G b W A 55 77 23 A0 B A8 Be A A B vh W76 i e

R R

RO e
I 250 AR S R AR AN 2 il AnIRQG| AL, (EZ A I R OR AT LI A 3 5 H b W ar A7 A KPR AS s A2 37 4745 K103h-06h
bk TT LAAR 21 e RS M o I RE A7 A7 45 -

Add | RIW TIRe/ER D7 D6 D5 D4ﬁﬁ D3 D2 D1 DO F[))(ng
03 R IR 1 ifferr itxffafull itxffaem irxffafull iext ipksent ipkvalid icrcerror —
04 R HHPIRES 2 iswdet ipreaval ipreainval irssi iwut ilbd ichiprdy ipor —
05 | RIW Hr e 1 enfferr | entxffafull | entxffaem | enrxffafull | enext | enpksent | enpkvalid | encrcerror | 00h
06 | RIW i fiiaE 2 enswdet | enpreaval | enpreainval | enrssi | enwut | enlbd | enchiprdy enpor 01h
F “FAAA03h. HWARAS, fEO5TL “FFArAR04h. IR 2,7 1E64TI4, T eI TIZR
3.4. /M
A PERAAD A2 N 0 1 10 I BN ZF A7 2R 0Th AT 52K, X2 — A R /748 .

Add | RIW | Thig/id HtE POR Def. | NOt€

D7 D6 D5 D4 D3 D2 D1 DO S
02 | R | BHEKAE 0 ol 0 | ucld] | ucd] |ucl2] | uc[] | uclo] 00h DV
. ®

SILICON
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3.5. &4

FEEIBHIET SR 7 RS RO R RGN, XA SR T AN S 5 SR 5 1 3o 30 DA K 3oF P 8 1 5 e SR R
25 T8 BN, S T A P — AN /NS BBl 4 3 LIR30 BBATD 24 0 2 1 52 0 S5 0 0 8 e T LS AN 75 T — NS I
3 EAEIXAN 2 S5 T LLBki T il DR 31 B S B R e 2R 5L,

: ot POR
I =3
Add | RIW DR D7 | D6 | D5 | D4 | D3 D2 | D1 | DO Def.
53 | RIW PLL {36 ] plits[4:0] plit0[2:0] 45h
54 R/W fREE 1 X X X X X X X X 00h
xtal- adccal- vCo- skip-
55 | RIW T8 IEF il stal;tha done enrcfcal | recal | dp veocal veo 04h

FHRAE BB R VCOK H Bk IE, ] LUl % & VCOCALR 8 HI# IEVCO. W] LLEH #1#% 1£32.768kHz JRC

PR 48, (HRRIEH AT LLsEH] . Enrcfcallf:30SM# AERC A H AL IE, & H|RCCALAL— N5 B RCHR 3% s 1 1E 75 2
Kik2mS, PLL TOHS & L FVCOMI B % 8, i X AN ERIAME, PLL TSH 2 PLLATEE ISR, ERIAZE200uS, XX T
AR R AT FEA, B2 U R A AR /N AR B AR X AN 8] BT DAY/ o B TR SE 2 PLLATR L Bk T w5 A7 245 2, I
“ 27 A7 253N T PLLAT 2 it 7] 78 139 T M 27 A7 25 55h I IE 5 Il £ 140 7 o

o >
_ s|5|<
clS 2@,
XTAL | q;§¢=1||||| ﬂ|ﬁ fj KA
e vaina | | o (g u J
alg w8V
o |3
D.n'|_
| ~1ms [ | | | ||
| | 1
Woa oW omw e g
£y omEoES 2
g 288§ :
EA) G 1 o 8 E
H B ] H 2 g
9 o H H 8
a & % s
5 5 5 3
’ 5 (0, &
R ’ 2
i 2§ 2
L\ W o >
e N 5 €
7 o o
S 3
B7. 4107 /7
-25-
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-
XTAL BIEN@ o M
s 7] = L - )
o é o VARVARVARV) J
| ~1ms [ I
! Tl o |

ErE=a/'sngy d

SU¥E SNOL-0 . S|
¢ SN00Z @l .SNOTE-0 .. i |

SNQT=

& 8. ZBUNKE
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3.6. RS
VDA [ AT 2 7 SR U B, A8 P o P T B 5 B 1 S licon Labs 028 Bt 24k (D B, 32 EExcel
(TF A4 T e VR — AN T AL SR MO A 7 IE R S 0 . DU BRI T B ey
3.6.1. #E KR
N T B AN S S, WIS, fearrier. WIAFRFISiIA432 . HARR AR OBR, A
R ALOSR . BRI BN B R E, SR QM) A S W12 b E ] — AN 10Mhz , i 384
FAME$064000 ZANEE, XAV R (45 2 B S I B R R GBI U, BB 4y (N HUNECER Sy (F) MR
R I AT AN G, — A TRT B - 2 i AR

Fout = 10MHz * (N+F).

AINEGER o AN FE B R . BEAR (fc[15:0]) « REEMIE (fol8:0]) ARG (£d[7:0]) o FHALFH
J7 ERNE s R B A 8, FSKIR 1] P 38 A %A 5 I e 42 HE Sk I B0 AN R I F$AAT, AR 7E4. 2. 8. 834 Sk B gk
— DRI . RIREHL, — AN S AR RS BE DN B PO OB AN B SRR 2, ANNEF A7 RS e [15:0] 32 5 Bk e A
SUDE LN E R, DLRF s A e e B #2

f;m'i'ier =10MHz x (hbé@] + l) X (Af + F)

fo —10MHzx (hbsel + 1)x (fb[4:0]+ 24 + S5 0D

64000

b s POR
Add | RIW Vhie/g D7 D6 D5 D4 D3 D2 D1 | DO | Def.
73 | RIW SR Aw fo[7] fo[6] fo[5] fo[4] fo[3] fo[2] | fo[1] | fo[0] | 0Oh
74 | RIW BiZAE B fo[9] | fo[8] | 00h
75 | RIW BB sbsel | hbsel | fb[4] fb[3] fb[2] | fo[1] | fb[0] | 35h
76 | RW WA fc[15] | fc[14] | fc[13] | fc[12] | fc[11] | fc[10] | fc[9] | fc[8] | BBh
77 | RIW B0 fc[7] fc[6] fc[5] fc[4] fc[3] fc[2] | fc[1] | fc[0] | 80h

BHE 7y (ND) ZHifb[4:0100 &, 4k, W ERR] A B, 6 H R AT BRI A 7SS AN e A PR
I H Bk 25 77 23 T5h T hbsel G f2 ], X SEBR A 7> £E111240-930 MHz H53 ¥ il 1E N 15 NS SL PR A B -
mAE: (HB) Nihbsel=1 FI{EAIE: (LB) Nihbsel=0. Fb[4-0]\0~23["4G 4 Tu [, 7547 a4 a5 N —HEE = 14E,
RN E 230 . AE L1 B A EEHER A — D24 B E WA NN, &1 BIRfb[4:0]H1L 5N
BN R & . Fb (N) EF2 Ja DB LA B AT DO T ) 28 20 1 2 e

f carvier X 64000
10MHz x (hbsel +1)x fb[4:0]+24

fc[l5:0]=

FEAH L) 27 A7 2% AR IO AT fo R SERRINELT

&~ J
-27-
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N B 20 Fof B RS AT 11937 .5khz (30MHz + 32)H2h FRIARIE M4 (IF) o fEBCR AT 8845

QQ:462717405

R12. B
fb[4:0] & N AR
hbsel=0 hbsel=1

0 24 240-249.9 MHz 480-499.9 MHz
1 25 250-259.9 MHz 500-519.9 MHz
2 26 260-269.9 MHz 520-539.9 MHz
3 27 270-279.9 MHz 540-559.9 MHz
4 28 280-289.9 MHz 560-579.9 MHz
5 29 290-299.9 MHz 580-599.9 MHz
6 30 300-309.9 MHz 600-619.9 MHz
7 31 310-319.9 MHz 620-639.9 MHz
8 32 320-329.9 MHz 640-659.9 MHz
9 33 330-339.9 MHz 660-679.9 MHz
10 34 340-349.9 MHz 680-699.9 MHz
11 35 350-359.9 MHz 700-719.9 MHz
12 36 360-369.9 MHz 720-739.9 MHz
13 37 370-379.9 MHz 740-759.9 MHz
14 38 380-389.9 MHz 760-779.9 MHz
15 39 390-399.9 MHz 780-799.9 MHz
16 40 400-409.9 MHz 800-819.9 MHz
17 41 410-419.9 MHz 820-839.9 MHz
18 42 420-429.9 MHz 840-859.9 MHz
19 43 430-439.9 MHz 860-879.9 MHz
20 44 440-449.9 MHz 880-899.9 MHz
21 45 450-459.9 MHz 900-919.9 MHz
22 46 460-469.9 MHz 920-930.0 MHz
23 47 470-479.9 MHz —

P RN, PR 2 A P R S AR O FLSOR AR 2 DI AN 5 22 5 g AR

3.6. 2.

-

SILICON LABS
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fd ] 27 47 43 T3h—TTh ] A STA432 YA PA, Bl W HLAEXT PR h2 (i E A S G “HiE” B “PEH”  FkE
H, EATRT LR SRR N GRS AR S 183 T g 250 A A A AR AR A B R, — ] L AR R
AT AR AR PR AX SO AR N ) 75K, e S AR T3h-TThi B — MR, B BT RIR, X TR E,
A7 25790 AN Tah F SR B B — AMIE AP K O/NRBIGE 5, 2. 56Mhz i KI5 K /NG K K/ (Fhs[7:01) 2 E
10khz2 1 . BEATUIIIE 16 £ Ar 47 o W U8 FEBUE 2 1 T2 KO3

F

carrier

= Fnom+ fhs[7:0]x( fheh[7:0]x10kHzZ)

2 = A7 48 T3h=TTh it EARFRAR Y 900Mhz I H A 3 A7 82 TOh B ELIIE D KON IMhz, B UnBE AU 2 % =5 A7 4
T8hist B Y5d, 4 RBPNKGLI00Mhz, FEFAFdE— BARHRIRMGUE D KPR E . E OB AHZINY ¥ E fheh [7:0] &F

b i POR
Add | RIW | Zhgitid D7 D6 D5 D4 D3 D2 D1 DO Def.
79 | RIW fhch[7] | fheh[6] | fheh[5] | fhch[4] | fhch[3] | fheh[2] | fheh[1] | fhch[0] | 00h
BEATUE %
7A | RIWW ths[7] | fhs[6] | fhs[5] | fhs[4] | fhs[3] | fhs[2] | fhs[1] | fhs[0] | OOh
oADK

3.6.3. H3KZTHE

RIS AEBOE ST — B R P W R M3 T AR TONER7AR, S ACIRASHL E Bhak P08 Fr 0] B AT 2R I H E 3 8] 1) & 58k
B P2 —, BRG] T — ST T ISPIHE 4 . XA/ MCURIE S, BHEIhFE.

3.6.4. Hifw

A i TR C & 90 BB M+ 131+320kHz , Sl (AF) AT 27 fE s (FdD #241], HuhE71hFN72nh it i 2R3 2 0 P o B, AN i
ffihbselfr i B EARATIEY ) 45 5 11 B AR (R Fr625hz K K&, 1) FF AT 28 1 ) 2 68 VR g ey e AFAAFRAR oo Co A1 5 28k R A
A 15 -

Af = fd[8:0]=625H:
Af

d[8:0]= - = iati
Jd[8:0] 27 Af = peak deviation

&~ J
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Gl

N
3

carier

B 9. BRMmE

QQ:462717405

ETR AKX TS BRI, WURER,  FESRE ) O3 ) A T LA T 3RS AN R I I B T R
WRAF T OIEN"4.1, TRAIRFIEAE34 T

; e POR
Add | RIW Ve D7 D6 D5 D4 D3 | D2 D1 DO Def.
71 | RIW 7 I 2 trelk[1] | trclk[0] | dtmod[1] | dtmod[0] | eninv | fd[8] | modtyp[1] | modtyp[0] | 0Oh
72 | RIW i fd[7] | fd[6] fd[5] fd[4] fd[3] | fd[2] fd[1] fd[0] 43h
3.6.5. ME BT
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AFCHZE ILE I 75 7745 73h R 73h o[ 9:01 T il Wi Wi fhife , A7 asst — NlfT 5 I AF A 2 T A2 fe, 1
K i B A2 B 23 1 AR . BUR AR S w2

DesiredOffser =156.25Hz x(hbsel +1) = fo[9:0]

DesiredOffset

o|9:0]=
Jol9:0] 156.25Hz = (hbsel +1)

B B IE VG B 2« +/- 160 kHz, {RAFEL i 1E 75 Fl : +/- 80 kHz o 254511 5 i A B A 2 ) — > +50kHz () v 4 o[ 9:0]
W E NOAOh, A Bk 2 i-50kHz [ fw #% fo[9:0]#% & ~4360h.

24 REAFCAHIR] 142 A7 a4 7T LUFI AT I AR C3t H A% (B T E 23R A5

Hl
Add | RW | Sheg/Hid PR | Notes
D7 D6 D5 D4 D3 D2 D1 DO et.

73 R/W Frequency Offset fo[7] fo[6] fo[5] fo[4] fo[3] fo[2] | fo[1] | fo[0] | OOh 73

74 R/W Frequency Offset fo[9] | fo[8] | 0Oh

3.6.6. HBARER| (AFC)

M T RS e MR SR EE S 5 Ak, 275 R A~ 2 AN L S BN MO 22 57, B AR WS 1 e 4 B o 1 0
PR PR (AFC)Z N T AMEIX R £ 5%, (EAFCHIZEH,

Sensitivity vs Carrier Frequency Offset
(Rb =100 kHz, Fd = 50 kHz )
-B =
- -BB
ﬂE:I -B0
T @2 :
"; od A Il —— AFC Disable
2 \ / —=— AFC Enable
| ]
& B8 -
5 | u
B - o0 9 :
SRNENEEE RS E annaN NN
-100 -50 0 50 100
Frequency Offset (kHz)

E10. REEAE % perVSHE I E m#s

AFCIjEIL 5% (i #% 1% B &5 17 4 73h A1 74h, {ERAIAFCAE5E(D61E % /7% 1Dh. AFC Loop Gearshift Override, 7£11511)
TS5 HH X A A s M AT R SCER R I ACF A 45 . BB i R MMAFCAE RE TR (RS I A8 “ %7, @Il A A7

&S
.31.
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#1Dh{EHEAFC. Hfi fEAFC S| TR 22 W K I BN TAFCRE, — BT 105 T3 2 2981,

L IE
ik 2 i)
AFC %t ARSI H A
AFC ffift AFC 1 AFC
T Re/H e POR
Add | RIW R D7 D6 D5 D4 D3 D2 D1 DO Def.
AFC Loop
1D R/W | Gearshift afcbd | enafc afcgeiarh[z afcg[:]1e]arh afcge]arh[o afcgearl[2] | afcgearl[1] afc%c]sarl[ 40h
Override

3.6.7. REFBRERRER
WAL E 1-128 kbpsZIi]. ## Y30 kbpsLA R “ txdtrtscale ” A4 A70h & N1 . FE RNy, AL
@&Ei‘a%‘ﬁﬁ%?ﬁ@z\ﬁﬂ DURf 2 R 5T 28 0 R R

SILICON LABS



Si4432 I E R
FH 1% : 13662265959 QQ:462717405

1215 - 1] -
DR TX = fedr[15 0]« 1MHz

nlE+5mafirtscale

f+5-edirimea
.DR_IXKEL S-udiricaie

1MH:
TR RS S EL e T 1Mhz/2M 6 B 4215 15.26hz,  7E T 41 1 27 A7 28 1] LR Blltxdraf £ 5% .

tedr{15:0]

b 4> b POR
Add | RIW VIRe/ e D7 D6 D5 D4 D3 D2 D1 DO Def.
6E | RIW | RIUHHHEE 1 txdr[15] | txdr[14]

txdr[13] | txdr[12] | txdr[11] | txdr[10] | txdr[9] | txdr[8]
6F | R/W RSBFFZE 0 txdr[7] | txdr[6]

0Ah

txdr[5] txdr[4] txdr[3] txdr[2] | txdr[1] | txdr[O]

4. ERIEIR
4.1. KA

Sid4323FF = MA R AR E =ANAFERIEDT: GFSK (Gaussian Frequency Shift Keying), FSK

(> ¢

- -33-
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(Frequency Shift Keying), OOK (On-Off Keying).

QQ:462717405

GFSKZ AR 11 1] 25 A% & FH T F SKHR A B 4T (1) e RV 140 8 i 43

B, FE11 BIR T FSKHIGFSKHI64Kbpsi K 2 [0 i1 25 53, 54230 FIHE ER BT LUE B i Mgk i sc), 1A Fia
7R T GFKSLFSKA B & TG A 25 . 78 2717 25 7 1h i\ modtyp[ 1:0] (A A2 1 B R H1I 28 8 . Ui B« 3831 ¥% B modtyp[1:0]=00
ARG — DRI HI I E 5

modtyp[1:0] A
00 ZN L= #)4
01 OOK
10 FSK
11 GFSK (241 FHl B A RETX i di i )

TX Modulation Time Domain Waveforms - FSK vs. GFSK

1.5+

1.0]
0.5]
0.0

05

SigData_FSK[G,::]

1.0
05

00’

SigData_GFSKJG,::]

05_

A0

0

R L e o S IR AL o e o R
50 100 150 200 250 300 350 400 450 500

time, usec

4.2. FFIEIEIR
Si4432 F ] LAC B B = AN Y5 2 — IRAFA K ) 2l . FIFOREA. EHBURPNOBA. Bbhh, FHmaR g

A B H R T UM LS AN RN 5] I3RS

TX Modulation Spectrum -- FSK vs GFSK (Continuous PRBS)

-20

404

X
]
o
E J
S .60
£ .60
aQ
2 L
B -804
= dl
-100
X
]
[
wl
E
=
T
a
o
7]
o
<]
=
A0+
-250 -200 -15¢ 100 .50 4] 56 100 150 200 250
freq, KHz
DataRate TxDev BT _Filter Modlindex
64000.0 32000.0 0.5 1.0

B 11. FSK vs. GFSK #iit

XL T 77 A48 7 1h. R i 7 302" % B modsre[1:0].

Add | R/IW

Kot

POR

HigE

D6

D5

D4 [ D3 | D2 ]

D1 |

DO Def.

®

SILICON LABS
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71 | RIW | IR EH] 2 | trelk[1] | trclk[0] | dtmod[1] | dtmod[0] | eninv | — | modtyp[1] | modtyp[0] | 23h
dtmod[1:0] | &I

00 B A E A TX _dataillit GPIOS| il (GPIO 75 ZLAH N (A2 5 it &

01 B AE I TX _dataifi it SDIS| (1Y 24nSEL 2 = P )

10 FIFORE =

11 PN9 (377~ 4E)
4.3. FIFO #=,

FIFORE 0 AL B IFIFO ] AL S A Sl . it 28 R 5/ 5 BE 1 B B9 A7 28 TRh K FTFO V5[] .

FIFO W] DA € FLAA I

FEARA AN (7 6 o BRAHERSIR ML ST % e .
4.4. BEBER
trelk[1:0] | RETRFEIEE
00 TR G B ((UUH T FSK)
01 T GPIO R GBI RR N B A 2. (GPIO M 75 AR B I R il )
10 i SDO S| I A 5 ¥ it B2 A 2k ) (£ 24nSEL Jy 5 H °F)
11 B NIRQE| A S B I b 2 A5 250

TEZF A7 25T Thif eninvD R3] B T FH SR .

4.5. PN9 &5
IXAE R BB P e AE R —NABENL (PN9 A1) Arr=A2 2%, XM AR 322 B 25— NI 2R3 F ok
AT T2 O I 1) 35 A A (R AR R (i
4.6. [ vs. B

FESEP AR AR B RS, Bt A AR, X MR TFSK. IX AR S b2 AN 7 E 5 i B A
FTUAH A B R LA G, NG ROH5 AR AN BEAS B3 1P AN TG IR GFSKI A 98« W AR 52 P FSKI T TX_DR%F
A A LA O -

SILICON LA

BS
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I

o &

voo_mF ok ————— 50K Dirgct eynchronows modulation. Full

- - wos control over the standard SP1 & using
[ o interrupt. Bitrate clock and modulation

cons so0 |7‘ Msc via GPIO's

'ul:l:_l:lG:l—

(WR_IF \-:—]
g 4
MCD . ,

! ) -om-recet (defaul)

- e e a0 - pon
O DATACLK GE1 X DATA clock outgut
‘5 I nRES GP2 - TX DATA input
\

T B ow nSEL

HaouT

Matching

GRIC_1
£ e,

-

-

LI

DataCLK m_
MOD{Data) f /'\ < \,: \ \

s z 2
SCK Direct azynchronous FSK modulation.
Mos Modulation data via GPIO2, no data
- cdlock needed in this mode.

o=
wDO_FF C
TH MOS:
Matching Fxp
Fun VDD_DIG
R IF n
iy GP0 - power-on-reset (default)
B 12: HERDEREH ¢

MISO LLC
GPIO configuratio
GP1: not utilized

T g

l ) (] GP2 - TX DATA input
{ ' nRES
A

MOD(Data) | I i Y )( )

B 13: HERSHER2H]

&S
.36.
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' &
(O & nSEL
T—D-‘.-: D_RF scik| p————f scx FIFQ mode wiilizing internal packet

- handler. Data loaded/read through SP

—{ so f—— mosi
® into FIFO.
Matching —|_|F%p soo ————— Mis0 I C
—Dﬁxr WDO_DIG DJ
ID'.‘R_IF wel ] GPIO configuration
o o o 8 Mot Utilized

Bl 14: FIFO =284

5. WHESTIRERELR

-37-
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AT E AN TR R

5.1. RX LNA

NAH AN Z G 2 240-930MHz.  LNATR AL E 95K 198 75 225038 2 Rk #0) LN Y BL e 7=, i il 2a 4% (AGC)
R D IEHILNABE 25— K, AGCHEIEHTTLNATIPGARI I8 25 B8 2 e 28 7] DL AL PR (5 S B ~F MR B +5dbm 1)
B fEPERE

5.2. RX I-Q JB#Higs

SRR BELNA Fr H B SOR S FT N o |-QUEATIAS 5E il TR A 2 DA A IR Qs i #%r H 2VR & i (F) JeAIAS, TR
Aes HRFHIN FEBCIRS) A SO VR AN g 20, AR 28 (LO) Q0 M ZIKBhM N, 2 BIFAQHismE (IF)
IRBR AR, FHURLOME 5 H— AN L1E7E240-930MHz £ HIVCOMPLLA s 2 4t, FriR90#HAL ZLOME 5 MVCO
B o AiEs EEAS .

5.3. W YmFENE 2B

YR FEIE 5 UK AR (PGA) et fr 75 i3 2 18 M ADCAI S VU B MG 5 . PGAMAZIUE B85 3 25 DI # 3 50 i K % N
{55 DMFIE-20dBmFIRSSITE FE 1 £ 1 . PGAE o £ i #s AGC 5 #13dB K,

5.4. ADC

BORI&QH I (IF) {5 5 HR-B 754 (ADC) #Fth. XS UVHRIIFER S8 AVa H, ADC Ry i np B $2 43t
ATHT Bk B B PG R )

5.5. BIFAHIF AR
3 F = M BEADCAE 0 ¥HE 18 SE B A AT e v« BRAG M AN AR, /NIARSEEL . B8 £ A0 m) sE 50 B A0 R Ve B TR il ik
R 5 LA R T RE

o [FIBIEBIEN

o RS

o BRI

« AGC

o IS

ST R T i

o FUUE S E RN (RSSI)

«  HINIEAME(AFC)

o A FEEZMacT MR : £ b B
« AU (CRC)

ABAR T EE AN = v T B AL B S T S FO R, S HEGFSK. FSKAOOK [ 412K . A4432 00KAAY S #F sk S =K,
I YUK AR B N SCRE A620KHZ T MK T2, 6KHz R HHY 56 Y LSS, RN tHSCRF— AN 2 M EdE2, JEHE ML KbpsH|
128 kbps. F|H g ds dil AL PR e 87 s (] 20 A BEAGC R s

Il s R e e o - S M e P = i bl s o 1 N T e O VK (L B IR S R S S R P A B P e S M EY S =
FE& sk /NP [8] 25 “2A0t I T B A2

BMCENE T s (RSST) R4 EIE(E1E_ERBIR(E 5 9 S AR . B tHRSSTRYAE SR AZ0. 5dBRH &,
RENTF— A PR AL RERS R ETE PG 75 ZECCA. REMFEAL) « €S (BRPBUERD) MLBT CGREATT) ThhE.

Pl A A BB T B SR A (AFC) RRAME T SRS 1 3 B 2

—ANEEE R AR AL B AL HES 1 1abs EZMac TMRI SSEREVERE, & 4R BB A — > MORE 55 o 265 21 [0 1R 1] 296 ) el 1R 1
BRI 2L FEMRUCAIR IO AERES 3. HFAL. O OB TR A 10 B Sk (K K B T RS SR VE Je il K B B8
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— NI EERE R TR AE T AR, I R e A 0 an R I B O EE R A R . —MERTT
AL TN AR LI AEAE . —ANCRCH SR INE RN & S R0 45 I el 2 vl e A fR k4B
AL PR ANCRCAR A AR R e kD 0 AILAG B dE, SR A — ) T 7 B 60 o 6 B P B L
SR, TR HORTE R, XELIRENGESEH o« H0r I8 H i 1R % B0 45 A SR il 2% % Ak R SR i o7 21 A0 2 AR 250 e R
HME Gy D E S A sigma—del tal il 8%, o TES N ARG FE 0 HERIXAN A SIHEOL KI5 H . — A m e S FFGRSK AL #E,
TEFAR S N RE R . BTJR0. 54 T AT BUR LM ,

5.6. AR

—ANERAISigna Delta (XA ) 43E-NAIPLL A As (8 LR AE240-930MHz ) TAERE . Fl— 1 SAE AR
ZUFAL, EREARRER . Wi, (5 TEAER R (R R T S AR ORI R G M. 7R s R SR I N s
FH T BELB IR AT &5 S AR5 ™4 PR R 14 9 L 42 & B A0t . PLLARIA— 3 1 i) 3% 465 1) A& N S F7156. 25Hz (R ATEY) BY
312. 5Hz (EpEL) 4 P2 AE240-930MHz [P AR AR HHEE i AU R RIS TE A] B T 1% 1h . R ST SRR T 4w fErE1-128 kb/s
(], A A] 4w FEAE £ 1-160kHz 2 [f]

XL ZHAT DUE S B AN ISPI A A7 28 AT, 404, 058 B R ITE27 T o

Ny -
i Selectable
Fref=10M——> prp = CP | w| LPF —"-If-.uf'r\:— Divider > Rx

L1

S

VCoO

=N -
A
|
|
!
™ . Delta-
Modulation Sigma

E 15: PLLASEIIER

PLLZ % MH £ 10MHz. PLLFIH—4L-C VCORIX A, A &R he R, VCOH IR —ANrlic & o4 gs, #4
BG5S B B . XA 2R 0 MA-Z R il 35 4 s A EE ] o A-Z R 35 1R 18 20 2R 32 T pl ek R A SRR P A
AL R E . 7£240-930MHZzIE [ 2 [T AR 18 1 43 #5205 81 2148 2 1 312.5 Hz ) f K IERf I A

5.6.1. VCO
@%@ B4 SR F) TE R 0 4% B e T 306 4 B 27 47 25 75h hbsel Fifb[4:0]. A 2X VCOR I #5 Bk 0, i T4 22 22 5| 1]
-39-
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B, R YT R RO B . AR R, LOMZMIF937.5 kHzH i (IF) S A3 T8 (LSiET) » Rk
SHRNFIR TAETEAR R AR . VCOSE RIS e H B AR ZY, DRAS 75 EEAREVCO et . VCOTE 2 F L 8 41 78 25 T A%
Yo, A RRES TR H AR IE A A . 7E R e L B AT N B AT RE AN X B, DR AT DUE T B A N I SPI T A7 A ki
VCOK IE.

5.7. ThERB KL

SI44328, & — NN E R TR BUREE (PA) K4S H B E+112]+20dBm 2 8] . % H Ih 238 it SPI & 77 23 6Dh [
txpow[1:0] AT i FE3dBE K . PABETT & — /N fl Z P 25CE (JLEHR) 45-50% 30 % K HH{E+20dBmRI O 28 . 4 TR
+11dBmi 0% R F#20%. BT 7EMR T b 9 75 B R Z e v, PARIFH B4 B B 10 AN 328 AR S50

5.7.1. HilThZ k£

I ITSPIZ 17 #36Dh [ txpow[1:0] )\ +11dBm F|+20dBm 7] DL 7E DL 3dB5 K & 4 H T 3% . 1 B 24 i F % HE o R B
+20dBmEEH I FCCHFE B S (FHSS) , 15 & & 9.455 4 FHSSH; 115 B, PARITF/ Bt Hh b5 10 AN H 2 1 550 Ut
e K Hr HH SR B SO — AME B RN R 2R, KORHUIE D T B FIBOMARAS 5 1 B w3 T R i B IA B e K AT RE
Yo, (HRZ AR R SR, 2R, HIBHEM IS K ERR T RE M =, #BIEE S Z B R
SilabsH 37 FF .

. EIE POR
=3
Add | RIW Pife/fiid D7 | D6 | D5 | D4 | D3 | D2 D1 DO Def.
6D R/W TX Power txpow[1] | txpow[0] 07h
txpow[1:0] W ThE
00 +11 dBm
01 +14 dBm
10 +17 dBm
1M +20 dBm

5.8. kiR %

ST4432EFE — A4 il 30MHz /N 1ms [ HRGHE JE B 8] 1) AR IR 2, X AN TE A2 0 R IR T AN TR 75 3R (1) ik e A A8 45
ANER T B o T AT AR LSS F A i K A SOMHZ i A HE

w97 F L 25 T DL 8 DLRS MO 1 S AR HIR 3% B A2, 3OMHz & 2 71 28k FL 25 7T LA 1 SPT 27 A2 22 09h I x 1c [6: 0] 1 4
FRVERE S P L 12, SpF AT LR HE L2745 K35 o xtalshi e 12— AN AR A2, (AN & 29472209
[fIx1c[6:00 W1 RAFCHE LT 2 1T LUEILSPT %5 /745 73h A1 74h I fo [8: 0] S (ks ml i Ul & A At — 2B 1, L

: -40 -
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2713, 6 ZRIE R TR -

mn VR IR Y 4 A 26 A A 3 A3 o] DUBE GPTO R — AN 5| il th 2 5 LA T RGE oo XA, BMNRAFE—
A Em AR U /NBOMSAS o« A5 R PTIBR A ({1 Tt P 350 43 AL 43 D) RGP TOBC B AE56 T 8. 23K /A H#E— D (M ik

RETCHH AJ LAIE G X IN | JE F A1 30MHz B 845 5 DR B o

b ol POR
Add | RIW ViReHHiE D7 D6 | D5 | D4 | D3 | D2 | DI | DO | Def.
09 | RIW mm R ARS 2% S L LA xtalshift | xIc[6] | xIc[5] | xIc[4] | xIc[3] | xIc[2] | xIc[1] | xIc[0] 40h
5.9. AR

RFICH MG MERIHEERE, IF (D ASCFIRINIA IR 3P R AR TAETT R . IF G AT
T AMFSNR R, FIA RS TR A AR .8 10 +3.6V, & MR AR B E+1.7V £
5%, JLULPI BRI LA +1.7V | SRSt G A B AR RS T AL ELBEVEBE B .
WSEH A i FEAE 2 FIVDD 31 . IFRIDIG A B kit s .

6. HIRCHEMUALE S

6.1. RiTFIEIKFIFOs

B AR 64T FIFOs, — MR TR, — M TR . E120R, SPIFIERTFhE T RIX K AFIFOs. — M REKS,
WA AR, HHE7TFhE B ABEERITX FIFO, — N33 M HhE7 Fhé i3t Hl #: U FIFO 3k

TX FIFO RX FIFO

&~ J
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=sp===s==s====== -  RX FIFO Almost Full

TX FIFO Almost Full =f=-==-=-==---- == Threshold

Threshold

TX FIFO Almost Empty ==
Threshold

& 16. FIFO/ RI{E

TX FIFOf MM SEA i iR TR, 43 ATX FIFORISE A BIXAN TR EE — A WSk ds . 35— AN T TRl 2
FIFOJL-F 1 TER : txafthr[5:0], X A% A7 a4 FEAR 2 TR A5 5Um TIRAE, AR IR 2R ST FIFOIR 21X 4>
CIRRAELF 25— W 2 T B, XA A RERE AN RO S TX FIFOII N A A St &5 38 AN TR L
IR txaethr[5:0], L HTX FIFOJi?'JIH‘— S TIBRRE ™ A A . B R HL AR B R AR A e 3
Z I RITX FIFO. YUK # Al LARL & LME 4 TX FIFOZZ 1t i B3 N IRES . X MEATX FIFOJLF 1
FIBRTERL, X AS)Reidid a7 745 08h 1 ffidle 1 B . 7E69 UL A I& AT L= T A% i 2",

Ad | R/ | hEg/HE it POR
d w R D7 D6 D5 D4 D3 D2 D1 DO Def.
" . .
08 | RIW é:gf};ljjzj antcilv[2 ant(ihv[1 antdiv[0] rxmpk autotx enldm ffclrrx ffclrtx 00h
7¢ | RIW T%;I;O txafthr]5] | txafthr[4] | txafthr]3] | txafthr[2] txaf;hr“ txaf;hr[o 37h
- ®
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TXFIFO txaethr[4 | txaethr[3 | txaethr[2 | txaethr[ | txaethr]
7D | RIW pei) 2 txaethr[5] ] ] ] 1] 0] 04h
RX FIFOH — Al g2 [ TR ) 2 FI o I REBEWCEEE X BT L-F i 0 T BRE S nIRQG 2™ 4 — At i 3] 5
R,
h Hodls POR
T =1
Add | RIW | ThREAH3E D7 D6 D5 D4 D3 D2 D1 DO Def.
7E R/W | RX FIFO ##i rxafthr[5] | rxafthr[4] | rxafthr[3] | rxafthr[2] | rxafthr[1] | rxafthr[0] | 37h

FH SPIZF 47 #508h ) ffclrtx flffclrrxfi. TX FIFOFRX FIFO#S AT LG FREL E A7 . BT Hh T LUE T 15 B 257 7 2505h F106h H
fEREN R RE.  WIR R B REAENIRQ S| JIAS 77 A p W Th RS (E I WK S AL AT AR AT CATE iR WR 25 25 A7 8% IE I HY

6.2. BECE

HAEMFTROs, HENAREE R DMERE A AR Bl aEip 5 —ile, 27 A7 ae30h-4BhiZfi| (AL PR &, X 23 I
WHTEB (N5 e, FPT Sk B, ACRC) AT LAfa B B E S B B SO . XA 7 BUR B AR
AR, UL RAFFESPT A f74%: 30h. 49h M T E WM AR TEL A siinEeX 5 B i - £l Lo
KA L/ B F HLAIRFICZ ] (KB IE R, PRt g b 1 B R LTS R TR I Th
HIERIWEH I ELTR, FADF BRI N EMER, 519 a 2 R RA B “17 JHEr <17 AN
“07 o BT BT BORTgRRE R BEIE N 2 RS SRR, A ) e P CRCZS Tt T ) o

Preamble Data CRC

Sync Word

TX Header
Packet Length

1-512 Bytes H 1-4 Bytes

|
Dor2 |
Bytes

Dor 1 Byte

0-4 Bytes

B 17. ARE
WER T BB A B e B S PSR T84 o — A SE R M B T i BAZE12.1 B 5

6.3. RSB

KA A PRSI R B UK E, AR E AU s K E FBOE BRI 708, e E
AT R IE W . N TIEFIFOM R —/N 515, A HNE — /M08 RSt N R S
Ao HIUn7E 18BN B 15 E 3T TR O
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data l

data 3
data 4

data 6
data 7

data 9
B S KiE
6.4. B\ abrE AR

6.4.1. -SSR

A AL RS, BUALEE AR IS LE A ) MRS RIE
[R5 5 22 JE A AT S A A B A AT el 242
FIAE CRCERMAG I ) FH 3 o AEIX MR RS IR S 2 U1 RERF S

B R ST R I&

QQ:462717405

data 2 } this will be send in the first transmission

data 5 } this will be send in the second transmission

data 8 } this will be send in the third transmission

PREZE 7, 19N,
A ERAE TR SR

Bl19. BALFREEZE LR T BB

6.4.2. BALEEZEHE

A RE AL TR & 7 I E T MRS T B IR B A B ESRIRAFAEFTFO, AR AMATTREA ROtiEHA R 1 7B fr
FAAEFTFO, 20U W] /9B AWM RE PRI B A 2. 21U 17 I ) B RE A AR MR A 18/ A IR O A

Transmission (K& : RX FIFO W%
— rx_multi_pk_en=0 rx_multi_pk_en =1
Reqgister J _ N
Data ‘ Header(s) xhdlen =0 txhdlen =0
Redist _ fixpklen fixpklen
egister '—‘ >
Data {LLength 0 1 0 1
Data ‘ H W -
FIFO — - [H
L T
~ s \/_2 oy R /_<
Data Data Data Data Data
b A A% A b A AN A

E20. B EREEE

&~ J
-44 -
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Si4432 & Hl

B 75« 13662265959 QQ:462717405
. I | I I
Initial state . PK1 0K . PK 2 OK . PK 3 PK 4 OK
! ! ! ERROR |
| | | |
RX FIFO Addr. I RX FIFO Addr. I RX FIFO Addr. I RX FIFO Addr. I RX FIFO Addr.
Write 0
0 S 1 | [ p— R | — ! [ T
Pointer { H ) f H " H )
I . | . | ; : | ; ;
| | Data | Diatz | | Data | Data
' \ i Write - L ] . { \ y
| Pointer| g ) | (H I ?I:‘;H
| | |'z Dats Wri | |'z Data . | | Data
. . A rite A W_rlte . p
| | Pointer | .:' H Wtﬂl’ | | H
! | I I 1|II': I Data
| I | Data . | I A Write
. . . -«ed'r'ro-r. Pointer
I | I T [
| | | |
63 | 8 | 68 | 63 | B3

B 21 B R A& ECRCEMULFIR

®13. B ELHESBRE

HEY | 5190 .
L &b b
st | D700 | enpacn | | om | PR | DRORD ORE | e
' CLK IO | s

FIFO_PH 10 1 option set option set option option
FIFO 10 0 option set — set — option

_ SR AT A
Direct 0X X set set — — — R

@@&bﬁ%ﬁ%ﬁﬂﬁﬁﬁ
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Fi 17 : 13662265959 QQ:462717405

Add | RIW kR D7 D6 D5 Y A D3 D2 D1 DO PDCL:IB
30 R/W i v ez ) enpacrx Isbfrst credonly * enpactx encrc cre[1] crc[0] 1Dh
31 R EzMAC k% 0 rxcrc1 pksrch pkrx pkvalid crcerror pkix pksent —

32 R/W ot 21 bcen[3] enbcast[2] | enbcast[1] | enbcast[0] hdch[3] hdch[2] hdch[1] hdch[0] 0Ch
33 R/W fiskdz ] 2 Reserved hdlen[2] hdlen[1] hdlen[0] fixpklen synclen[1] | synclen[0] | prealen[8] 22h
34 R/W 5l K prealen[7] | prealen[6] | prealen[5] | prealen[4] | prealen[3] | prealen[2] | prealen[1] | prealen[Q] 07h
35 R/W 5| S0 g 42 1 preath[4] preath[3] preath[2] preath[1] preath[0] | Reserved | Reserved | Reserved 20h
36 R/W [EEZ=a] sync[31] sync[30] sync[29] sync[28] sync[27] sync[26] sync[25] sync[24] 2Dh
37 R/W [F2b 2 sync[23] sync[22] sync[21] sync[20] sync[19] sync[18] sync[17] sync[16] D4h
38 R/W [f257 1 sync[15] sync[14] sync[13] sync[12] sync[11] sync[10] sync[9] syncl8] 00h
39 R/W [{7 0 sync[7] sync[6] sync[5] sync[4] sync[3] sync[2] sync[1] syncl0] 00h
3A | RW KAk 3 txhd[31] | txhd[30] txhd[29] txhd[28] | txhd[27] | txhd[26] | txhd[25] | txhd[24] 00h
3B | RW Rk 2 txhd[23] txhd[22] txhd[21] txhd[20] txhd[19] | txhd[18] txhd[17] | txhd[16] 00h
3C R/W R 1 txhd[15] txhd[14] txhd[13] txhd[12] txhd[11] txhd[10] txhd[9] txhd[8] 00h
3D | RW KAk 0 txhd[7] txhd[6] txhd[5] txhd[4] txhd[3] txhd[2] txhd[1] txhd([0] 00h
3E R/W RAHEAKRE pklen[7] pklen[6] pklen[5] pklen[4] pklen[3] pklen[2] pklen[1] pklen[0] 00h
3F | RW Rk 3 chhd[31] | chhd[30] | chhd[29] | chhd[28] | chhd[27] | chhd[26] | chhd[25] | chhd[24] 00h
40 | RW Kk 2 chhd[23] | chhd[22] | chhd21] | chhd[20] | chhd[19] | chhd[18] | chhd[17] | chhd[16] 00h
41 | RW Rk 1 chhd[15] | chhd[14] | chhd[13] | chhd[12] | chhd[11] | chhd[10] | chhd[9] chhd[8] 00h
42 | RW Fdfisk o chhd[7] chhd[6] chhd[5] chhd[4] chhd[3] chhd[2] chhd[1] chhd[0] 00h
43 | RW Wik AEfE 3 hden[31] | hden[30] | hden[29] | hden[28] | hden[27] | hden[26] | hden[25] | hden[24] FFh
44 R/W kEfE 2 hden[23] hden[22] hden[21] hden[20] hden[19] hden[18] hden[17] hden[16] FFh
45 | RW MkAERE 1 hden[15] | hden[14] | hden[13] | hden[12] | hden[11] | hden[10] | hden[9] hden(8] FFh
46 | RW MiskfERE O hden(7] hden6] hden(5] hden[4] hden[3] hden[2] hden[1] hden(0] FFh
47 R etk 3 rxhd[31] rxhd[30] rxhd[29] rxhd[28] rxhd[27] | rxhd[26] rxhd[25] | mxhd[24] —

48 R ik 2 rxhd[23] rxhd[22] rxhd[21] rxhd[20] rxhd[19] rxhd[18] rxhd[17] rxhd[16] —

49 R Bk 1 rxhd[15] | rxhd[14] rxhd[13] xhd[12] | rxhd[11] | rxhd[10] rxhd[9] rxhd(8] —

4A R Balledtisk 0 rxhd[7] rxhd[6] rxhd(5] rxhd[4] rxhd[3] rxhd[2] rxhd[1] rxhd([0] —

4B R B EKE rxplen[7] rxplen[6] rxplen[5] rxplen[4] rxplen[3] rxplen[2] rxplen[1] rxplen[0] —

6.5. #E B4k, 2YIHHFMISRICRC
8 S AR i I R R 7 K 1 A T LR T8 S A3 S OB SR8 B 21— > — B . e 1 AR
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F 1% : 13662265959 QQ:462717405

S AR AL BEALF FIEXOR-ed, WEPNS/™ &t . 77 A S EA R s T S aa 4k . Bellosmm i 55 52 AR [F) (1) TAE
R i R an HE . 2 U1 RS o] DU T-#IRDC-free (TGELIR) KSR EFHIFIZEHERE . 242 U1 REgmbs T 24
AR E R ORFFAHE, F2 T EA R A, SEhrsl 2, 5] R SR IO . 408 S )30 Rs g A 1 A R 2
P 28 10U 1 T B K A PR /2 64kbps (128kBps/2) . #idls B A6 A1 2 V) WikE g s i] DL SPIZF A7 25 70hik 4% . SPIZF (7
#530h i FECRCH HAUAAE RE£H 24 24 o

Manchester (@]

Whitening (F1L)

ADDRESS ,
QUE) .
€:L%:9)

B 22: H4E AT, SUIHRmEM CR

(515 (A

6.6. 5| SN

O HER A5 SIS (PD) K. 51 SK 2l & A48 33hfl34hprealen[7: 0] F B A e
BT, 2834 HA. 5] SR AR (PQD) S i i 2 A7 22 35h i B LAAAL N AT, 5] SRS AT 2844 2 — MPreath [4:0]
K5 G5,

S FRGOTI AE R M, Rl S MR E I RBKE RS 75 S, 5] SR g d A ] i g A
(RIGPTOER 5] 35 1) Hh IR 75 27 17 2%
6.7. 5| RBKE

5| ALK FE T e K BN256 F T E A AN F N A F R . 51 ALK B 7 BB G TR RO A B A, b
(5] S5 K B A HSPT 27 47 28 34h i 4 .
FIr 5 151 S R R el B TR A A I 1 5] S 2 & BRI E R RiEEE RS .

*® 15 /I SHEKE

- ®
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FH 15 : 13662265959 QQ:462717405
B B/NSIFEKE KRS 5 FAGA M B | KEE204L5] Akl B
HE #HE
(G)FSK AFC 2% 1 byte 20 fiis 32 fis
(G)FSK AFC fiifig 2 byte 28 fiis 40 fiis
(G)FSK AFC Disabled + k47> 1 byte — 64 fis
EAliRE
(G)FSK AFC Enabled +k ;7> 2 byte — 8 byte
Geftife
OOK 2 byte 3 byte 4 byte
OOK +R& 7 5Alife 8 byte — 8 byte

£i¥: HEES SEKEWSEEEEGZBIRE, ERABRIEAEN.
6.8. A5 3G

FEBEAIAR St HH 8 I 44008 AT LU RE R 75— M IUE A2 A (IR PR L A 18] 52 AT 2 513 A iril a] DA — S JE R
SR IE S SRS ME RS FEF, BRG] SEANES ( nPQD ) ZWTTF, SR rtE. 51 %4
R AT TC R 51 AR S RIAE “%A03h o FHWILREST 7 A1 “HA04h o HRITARES2 97T

6.9. R ELMENRE

O AT DL B ShEAL i n A EAEFIFO A . RIS BeA B I B3R ATX FIFO, B 3 % B E txon L FHAEEA K
SPIRA AN SEB o IXANREPEAT Pl TS bR R S B B T RN B I R R EdLAL, AETX FIFO RS & A AT
M AR . 29 7 ETX FIFOH & MIEH 112/ 5 PR ek A A R

—NEIEGHERE RN, Hautotx = 17 LETX FIFOJLT, WOk #s BEEANKAPIRE . HTX FIFO% 1 WU #5-4%
HahiE NIDLE (H:t) JRAS.

Add | RIW TheeHER

B POR
D7 D6 D5 D4 D3 D2 D1 DO Def.

08 | RIW | TI{EfzhfEI=HI2 | antdiv[2] | antdiv[1] | antdiv[0] | rxmpk | autotx | enldm | ffclrrx | ffclrtx | 00h

7. BURCARIRIRSSECE
7.1. FSKAIGFSK W) #| i 2 fic &

&S
-48 -
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F 1% : 13662265959 QQ:462717405

VR PR A % R AT G BRSO AR AR R T T PRI AR T G B AN620 2 260k HZ . B A, A ] H5 BOM T 98 BB
HHIA1C-25 o IR EEE T 205 (A e Z B AR (Rb) .

RAGLT T R AR & 0 A7 A BCE NS A B R . R R &R (Rb) , B2 C FD ), BUWRE
&R A AR B E

B Y W g AR I, B IE IR AR T A A SUABW= 2X (f5451+ 0.25Rb ), FABLIIATR M fs FIRD I H 0 3 %
TR FEHUR T B E DR B A1 P07 A XOVBW=AE i+ Rb o I8 B IS 75 TG DI % I A0 s AR < 12—
PAE i E e R AR R 8 . AR OLR, I, DUEAFCHIEFEIFHY 58 55 T2 X St fhi o

#£16. FSK #1 GFSKIZEWCAHIfE S E

FSK H1 GFSKHEW i il gt 28 e B ) T
N 251 HWINE (hex)

Rb | Fd i’r‘]"doedx BW -3dB d""”i—sbypa ndec_exp[2:0] | filset[3:0] | rxosr[10:0] | ncoff[19:0] | crgain[10:0]
KOP | khiz KHz 1ch 1ch 1ch 20,21h | 21,22,23n 24,25h
2 5 5.00 11.5 0 3 3 OFA 08312 06B
24 | 48 4.00 11.5 0 3 3 0D0 09D49 0AO
24 | 36 30.00 75.2 0 0 1 683 013A9 005
48 | 48 2.00 12.1 0 3 4 068 13A93 278
48 | 45 18.75 95.3 0 0 4 341 02752 00A
96 | 458 1.00 18.9 0 2 1 068 13A93 4EE
96 | 45 9.38 95.3 0 0 4 1A1 04EA5 024
10 5 1.00 18.9 0 2 1 064 147AE 521
10 | 40 8.00 90 0 0 3 190 051EC 028
192 | 96 1.00 37.7 0 1 1 068 13A93 4EE
20 | 10 1.00 37.7 0 1 1 064 147AE 521
20 | 40 4.00 95.3 0 0 4 0cs 0A3D7 0A6
384 | 196 | 1.02 75.2 0 0 1 068 13A93 4D5
40 | 20 1.00 75.2 0 0 1 064 147AE 521
40 | 40 2.00 112.1 0 0 5 064 147AE 291
50 | 25 1.00 75.2 0 0 1 050 1999A 668
576 | 28.8 | 1.00 90 0 0 3 045 1D7DC 76E
100 | 50 1.00 191.5 1 0 F 078 11111 446
100 | 300 6.00 620.7 1 0 E 078 11111 0B8
125 | 125 2.00 335.5 1 0 8 060 15555 2AD

7.1.1. FSK I GFSKWEXE

JUFERATER T, FERF16 , “UURmHI RS EFSKLLZGFSK , 7 54950 AT LUK & I 7 I FSKHIGFSK
R ) A O % 2L

FEFSKIE 5 B GF SKEL IR 43 REWS AL P72 HU I HIFR EON0.55132 o IMHI4RE ( H D By LT

&~ J
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F 1% : 13662265959 QQ:462717405

2x Fd

1=
Rb = (1+enmanch)

4 ] 4 O 1 B g R A 2 5 T % T A

' Rb ._
BW_, = TK{I-I—{?HHMHCIF}+2»<F(¥ ‘

i AR B T R ) 5 W] R A 2K
BW__,; =(Rbx(1+enmanch)+ Fd )

BWmod 2 — AN ALk T A PR 717 58, Rb& PAkbps A FRAL (1 L RS 284510, Fd 1T {BAKHZ 1 GFSK/FSKAE 5 5 fl Fllenmanch
S PR e i 1A 20 (A 70h ,  enmach@Z 1R, SV G,  enmanch NORT, ZEHD .

The bandwidth of the channel select filter in the receiver might need some extra bandwidth to cope with
tolerances in transmit and receive frequencies which depends on the tolerances of the applied crystals.
When the relative frequency error (Ferror) between transmitter and receiver is less than half the
modulation bandwidth (BWmod) then the AFC will correct the frequency error without needing extra bandwidth.
When the frequency error exceeds BWmod/2 then some extra bandwidth will be needed to assure proper AFC
operation under worst case conditions.

HAFCH FE LB B T UE IEFIE A ( BWch —&F 20 RIEAXWT:

CBW_ 4 . ,
me' = ,}m = Bﬁcil—se{ = Bﬁmﬂd
BWpei oo
grrar = - — B th—sei =2X Fm'or

FEAFCHZE I, i B JE UE L8 IAS ( Bich -5 IRAEWT:

BW, ,=BW, ,+2xF

ch—sel Error

PR BRI 5 (BW) IR M =N gk 2825, ndec_exp , dwn3_bypassfifilset , W% FlifI#E. Hit
R TR A S A mT DOk B R 11, ] A B8 S B T T T

R17. BEHRTFRSH

&~ J
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P78 : 13662265959 Q462717405
| |y | [ o | s |
2.6 5 0 1 41.7 1 0 2
2.8 5 0 2 45.2 1 0 3
3.1 5 0 3 47.9 1 0 4
3.2 5 0 4 56.2 1 0 5
3.7 5 0 5 64.1 1 0 6
4.2 5 0 6 69.2 1 0 7
4.5 5 0 7 75.2 0 0 1
4.9 4 0 1 83.2 0 0 2
54 4 0 2 90.0 0 0 3
59 4 0 3 95.3 0 0 4
6.1 4 0 4 112.1 0 0 5
72 4 0 5 127.9 0 0 6
8.2 4 0 6 137.9 0 0 7
8.8 4 0 7 142.8 1 1 4
95 3 0 1 167.8 1 1 5
106 3 0 2 181.1 1 1 9
1.5 3 0 3 1915 0 1 15
12.1 3 0 4 225.1 0 1 1
14.2 3 0 5 248.8 0 1 2
16.2 3 0 6 269.3 0 1 3
17.5 3 0 7 284.9 0 1 4
18.9 2 0 1 335.5 0 1 8
21.0 2 0 2 361.8 0 1 9
22.7 2 0 3 420.2 0 1 10
24.0 2 0 4 468.4 0 1 11
28.2 2 0 5 518.8 0 1 12
32.2 2 0 6 577.0 0 1 13
34.7 2 0 7 620.7 0 1 14
37.7 1 0 1

7.2. OOK A HIfA A SSECE

Si44327t B HOOKIE X & Emodtyp [ 1:0 ], OOKYE “FFf7as71h o W7 IzH12 7 o EOOKH, TS HnT LA
MCE: HORBHESR, SUINRmY, SEIERSNATTE, AR KA.
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Fi 17 : 13662265959 QQ:462717405

FRELR R () MBI txdr [ 15:0 ], 77488 6EN . RUFHURERT 7 A “E886Fh . RS0 7 .
TR AL 4% % <30 kbps,  txdtrscale 7EFFAEASTON o VAHIT RIHI R EN , KRR RE . S
Frgmtid e g % Eenmanch#/72$70h

PO e PR IE A T D@ I« A7 Ch o OB BRI 9. AF A7 AR I B T P A TR A R 4 TR 18

+R18. BHERERTRERRE

BW[kHz] | dwn3_bypass | filset[3:0]
75.2 0 1
83.2

90
95.3
112.1
127.9
137.9
191.5
2251
248.8
269.3
284.9
335.5
361.8
420.2
468.4
518.8

577
620.7

O O H| WO N = T N O O | WO DN

—_
o

—_
—_

—_
N

-
w

Al A Al Al Al Al Al Al A A A A O O O O ol o

—
N

L2 VVTR ISP R, Rb2ERHUE LR (B W—fF. ATLUEE K Endec [ 2: 0]51%19:

% 19.ndec[2:0] ®E

Rb(1+ enmanch) ndec[2:0]
[kbps]

&~ J
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%ﬁ: 13662265959 QQ:462717405
Min Max
0 1 5
1 2 4
2 3 3
3 8 2
8 40 1
40 65 0

KL B A2 R 8 it rxosr [ 10: 0 J7E 27 172520h.
A “FAEa21h, e 2 mAs2
ndec_expfldwn3_bypassi% [FIE AR % () &M kit Hrxosr :

500%(1+2xdwn3__bvpass)

- —
2" 5 RD < (14 enmanch)

FXO5T =

l: Rb is in kbpsHlenmanchs& 2 VINirgmtid S8, HILZ AR rxdr [ 10: 0 AN AEEHberounded 7S HEH| 4.

K mFncoff [ 19: 01fF “Ziffge2lh, BBEMKE W2 7 , “HIAiefikE. meiks
FMEL “AN” TFAAER23h o WNEMREWRZ0 “HITETE TR

Rb = (1+emmanch) =2 20-+ndec _exp
500 (1+2x chwn3 _bypass)

ncoff =

ZI K R G aicrgain [ 10:0 (FEZF f7#524h. ST RS E R BRI G517 MIFF 728250 o ik S E I 3R i 250 7
MITHSE IR IR |

16

i

crgain =2+
IXOST

# 20. BYIREILOOKERA T MRS E
OOK#ZEW KIS ES T (BUIFHIFELL)
B2 % MANE

Rb | RXBW | dwn3_bypass | ndec_exp[2:0] | filset[3:0] | rxosr[10:0] | ncoff[19:0] | crgain[10:0]
-53-
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FE i : 13662265959 QQ:462717405
[kbps] | [kHz] 1Ch 1Ch 1Ch 20,21h 21,22,23h 24,25h
1.2 75 0 4 1 oDO0 09D49 13D
1.2 110 0 4 5 oDo 09D49 13D
1.2 335 1 4 8 271 0346E 06B
1.2 420 1 4 A 271 0346E 06B
1.2 620 1 4 E 271 0346E 06B
2.4 335 1 3 8 271 0346E 06B
4.8 335 1 2 8 271 0346E 06B
9.6 335 1 1 8 271 0346E 06B
10 335 1 1 8 258 0369D 06F
15 335 1 1 8 190 051EC 0A6
19.2 335 1 1 8 139 068DC 0oD3
20 335 1 1 8 12C 06D3A obDC
30 335 1 1 8 0C8 0A3D7 14A
38.4 335 1 1 8 09C 0D1B7 1A6
40 335 1 1 8 096 ODA74 1B7

*21. EYIHEREOOK BT KA RS
OOKEWAHIF AR ES T (B ERR)

INAE 24 LIPN
Rb RX BW | dwn3_bypass | ndec_exp[2:0] | filset[3:0] | rxosr[10:0] | ncoff[19:0] | crgain[10:0]
[kbps] | [kHz] 1Ch 1Ch 1Ch 20,21h 21,22,23h 24,25h
1.2 75 0 3 1 0DO 04EA5 13D
1.2 110 0 3 5 0DO0 04EA5 13D
1.2 335 1 3 8 271 01A37 06B
1.2 420 1 3 A 271 01A37 06B
1.2 620 1 3 E 271 01A37 06B
24 335 1 2 8 271 01A37 06B
4.8 335 1 1 8 271 01A37 06B
9.6 335 1 1 8 139 0346E 0D3
10 335 1 1 8 12C 0369D obC
15 335 1 1 8 0C8 051EC 14A
19.2 335 1 1 8 09C 068DC 1A6
20 335 1 1 8 096 06D3A 1B7
30 335 1 0 8 0cs 051EC 14A
38.4 335 1 0 8 09C 068DC 1A6
40 335 1 0 8 096 06D3A 1B7
8. WHnzhee
8.1. EReENL

The Si443260 % — A AR FIPOR L, PORHLER SRR &S —FE AR R & SR A P TR AL IR AL LR N AE
AEATRIIE BT P AR T S R ALE St . KA BLUT A8 i ia E AL

&~ J
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F 1% : 13662265959 QQ:462717405

s L, MVDDAOV FFih: EADK S W E FIVDDIAFIVRR (HEER) ;

= Ml AR R EIVDODIE /N BIVLDEA R 330E 547 B B VDD FF IIA VRR;

- FHIMISPTA L S84 2% A7 25 08h AT IR R 2. FHT-TSWRST B[] & A7 44 Bt
= FE—NVDD_E TR B 2 4t L e R sk DA 7 FH BR i s (]«

4 VDD nom.
VDD(t)

: 0.4V+t%0.2V/ms
~
actual VDD(1)
showing glitch

A7 PR
R0.4V+t*0.2V/ms

T“ - I
<—:[: VDD(Y)
=0, reset: SRR
VDD starts to rise Velitch>=0.4+t*0.2V/ms
B 23: POR EHISH

£ 22: POR ¥

S48 N WA BN | BE | BOK | B
P VDD a5 BTt TV E#>=0.4+t*0.2V/ms 175 | v
T HVDD#RLZE SvDD MHAVDDRL X 0.03 300 | V/ms
i T VDDFR il VLD VLD<VRR =Z&# &) 0.7 1 1.3 Y
BAF ALk TSWRST 50 470 | us
R T PR VTSD 0.4 \Y
SERE k 0.2 V/ms
VDD ERIRAL Sk TP Also occurs after SDN, and 5 15 | 40 | ms
initial power on

RO RGO FAL T w7 a2V BB . SIS 5 R A 5 5 L A BRA % B GPTO_ 0t A 3 i o Ssadid 2R
INBIGPTO 11 e A B AT 2 A 2

8.2. HTHLETEp

i AR % # AT P4 350 43 A HrT DUIE I GPTO2% H B ML, 75 R G0 A AR 3 ik A AU P — A B AR 9 4 st FH A
A, RGBSR NSRRI R — AN EF . PSR, BR32. 768 kHzik iz 4k, B HAbAE I A4
Vi oI S 2, 32. 768 kHz I BIE 5 — > N EFRCHR 3 25 B — N HM 32k Hz il R 1S 2 o B T £20EA4 . GPI02
BRAN— AN IMHZ I iy HE 25 30 A Bl o

b s Hh POR
Add | RIW He/iig D7 | b6 | D5 | p4 | D3 | D2 | D1 | DO Def.

- -55-
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i : 13662265959 QQ:462717405
0A | RIW B AL clkt[1] | clkt[0] | enlfc | mclk[2] | mclk[1] | mclk[0] | OBh
mc1k[2:0] VIR

000 30 MHz

001 15 MHz

010 10 MHz

011 4 MHz

100 3 MHz

101 2 MHz

110 1 MHz

111 32. 768 kHz

AT A AU B TAERE TCRIERRAS AU RT LA 45 B A HLAR G B ) 75 22 AEBREARAR S i 1 R IR 48 45 12
TR (RINHFES2. T68KHz N Al LL E S U)H s oA B HUN B, XA s BER AR REAR AR I B JF Halid enl fefir
iR, Menlfc = ‘17 H HAS R EREIRBIN, AR Emelk[2:0] 191 E 32. 768kHz I EioR 2 4L 21 51 M4 1E R 4t
ek, B, Fmelk[2:0] = 0007 , FEFTA HEGERI. O B BCIR 2538 3 GP TO% H oy K™ A£30MHz - 45 #
FHLATERGE B, 27l SPIR A NBEIRAIS, RGN o AR Ai32. 768kHz . o5 — N4 B 7 LI B Ry
mANBREE, clkt[1:0]. HMERMMARN PR A (ERE (enlfe = 07 ), MEAMEIRAAZE (R R GEN o 3] 5y
Blo AL, EW] LU A4 — 2RO A J8 08 T 80 R LE R e B S 5 G P TR SE B IO AR BB clkt[1:0]
BORAE & SC TR A2 R GE B o e 390

clkt[1:0] R YR
00 0 cycles
01 128 cycles
10 256 cycles
11 512 cycles

iR P SR MU BN I AR R R BR A e, S B SRRES MU I NP 9 it Jr 48 2k N B IR
BEE R — AN R A, 30MHz XTALE AN AR 1L, B 3 WrgiE e .

8.3. @A ADC
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FLEC IR AR —FE, NS EMN A, SR ER A B A E 3 (SARADC) , fEE—%%
oY L 7 B 15 B AR N A GPIOAT N R 3 it fladesel[2:01B AT LA M| ADC . @it BRINF), ADCAE A RERR HLE 4/ E—
%%, [KUILADCHHINJEH£0-1.25V, 4.90mV [ILSBr# % . ADCHER L Hi (Al #211310us. ADCHIMAE AT LATE 27 774
11hit, N7 MADCHb K —AN i, HlOFhID7 LR E N “17 .

Diff. MK
Diff. Amip.
~
= f”ﬁ
- }( Inpast ML
OTR<3:0x
ADCSEL<240> GAIN:1:0=
GRIOD
GRIo1 ™~
GRIOZ :
B-bit ADC
15
) Vin <:’ VMEAST0-
—>
ADCSEL <20 —— Wref
Vear! 3 0-1020m /0-255
Vo 12 Ref MUX
Vi (1.2V) 1
REFSEL<1:0
B 24:38FADCEH
Hes POR
Add | RIW ThAE/
/g D7 D6 D5 D4 D3 D2 D1 DO Def.
OF R/W ADC fic#& /':ggztuasr; adcsel[2] | adcsel[1] | adcsel[0] | adcref[1] adcref[0] | adcgain[1] | adcgain[0] 00h
10 R/W ADC &K #5 e adcoffs[3] | adcoffs[2] | adcoffs[1] | adcoffs[0] 00h
11 R ADC 18 adcf[7] adcl6] adc[5] adc[4] adc[3] adc[2] adc[1] adc[0] —

8.3.1. ADCE /N A e ka3

The differential input mode of ADCS8 is designed to directly interface any bridge-25%4 sensor, which is demonstrated in
the figure below. As seen in the figure the use of the ADC in this configuration will utilize two GPIO pins. The supply
source of the bridge and chip should be the same to eliminate the measuring error caused by battery discharging. For
proper operation one of the VDD dependent references (VDD/2 or VDD/3) should be selected for the reference
voltage of ADC8. VDD/2 reference should be selected for VDD lower than 2.7 V, VDD/3 reference should be selected
for VDD higher than 2.7 V. The differential input mode supports programmable gain to match the input range of ADC8

to the characteristic of the sensor and VDD proportional programmable offset adjustment to compensate the offset of
the sensor.

&S
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Microcontroller Tamara
M
l b C1vDD
GPIO2
| GPIO1

Digital /0 [ measure control I

GND :Il _E: GND

El25. ADCEZ R HIbtE R4
The adcgain[1:0] fis in "Register OEh. /O Port Configuration" determine the gain of the differential/single ended
amplifier. This is used to fit the input range of the ADCS8 to bridge sensors having different sensitivity:

adcgain[1] adcgain[0] Differential Gain
adcref[0] = | adcref[0] = Input Range (% of VDD)
0 1
0 0 22/13 33/13 16.7
0 1 44/13 66/13 8.4
1 0 66/13 99/13 5.6
1 1 88/13 132/13 4.2

Note: The input range is the differential voltage measured between the selected GPIO pins corresponding to the full ADC
range (255). The gain is different for different VDD dependent references so the reference change has no influence
on input range and digital measured values.

The differential offset can be coarse compensated by the adcoffs[3:0] fis found in "Register 11h. ADC Value". Fine
compensation should be done by the microcontroller software. The main reason for the offset compensation is to shift
the negative offset voltage of the bridge sensor to the positive differential voltage range. This is essential as the
differential input mode is unipolar. The offset compensation is VDD proportional, so the VDD change has no influence
on the measured value.

adcoffs[3] Input Offset (% of VDD)

0 0 if adcoffs[2:0] =0

—(8 — adcoffs[2:0]) x 0.12

1 adcoffs[2:0] x 0.12

&
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A\ AR
0.84% - O
O
Yy
P
O
P

~ L%

oy

R adcoffs[3:0]

0o ™ | o © | e
ZA ¥ |
0 1 O s 15
L
O
.’\I
b
O
I::;I
084% +— O
26

8.4. IREAERA

O N EBEE R — MR AL I B, TR AL S A AE 2207 h ents ="1{fi it . JHL A% BRS04 7T LU FHADCH 71k
I Hol ik SPHEAE 27 A7 25 1001 HY o ASEHDLIEL P A% A R F AR AT DIOd ik BBl S 2R 1 o IR AR IR A8 O TAETE-40°C 2
+85°CHERfE+ 5°CTiT ¥rit. LKA HIRIRIES mV/PCo — N EUF ML TR AE A2 A 20, DRk T DU IE IS e 3 i A Jak
PRICATE o R AL SRR RS 27 17 2 T DURE IF R B A% I 384 1 L 0.5 C s 5 o 5 o

F TR AR RS — AN 1B P AR

#1 - WEADCHIRE LKA - adcsel[2:0]=" 000’

#2 - WHEADCZ%* - adcref[1:0]=" 00’

#3 - WEADCIREIEH - tsrange[1:0]

#4 - & Hentsoffs =1, b AL REERHE”
¢ ®
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#5 - fi%iADC - adcstart=" 1’
#6 - BLZHHADCHI{E - Read Address 11h
b B POR
Add | RIW Ijjﬁb/#ﬁﬁ D7 D6 D5 D4 D3 D2 D1 DO Def.
12 R/W 15 AL SRR AR g tsrange[1] | tsrange[0] | entsoffs | entstrim | vbgtrim[3] | vbgtrim[2] | vbgtrim[1] | vbgtrim[0] 20h
13 R/W 5 RS tvoffs[7] tvoffs[6] | tvoffs[5] | tvoffs[4] | tvoffs[3] tvoffs[2] tvoffs[1] tvoffs[0] 00h
£ 23. EEERBEE
entoff tsrange[1] tsrange[0] B ETEE AL Slope ADCS8 LSB
1 0 0 —64 ...64 °C 8 mV/°C 0.5°C
1 0 1 —64 ...192 °C 4 mV/°C 1°C
1 1 0 0...128 °C 8 mVv/°C 0.5°C
1 1 1 -40 ... 216 °F 4 mV/°F 1°F
0* 1 0 0...341 °K 3 mV/°K 1.333 °K
VE: AR, AT, S TR E .

R B T A JRC S 1) WA T 3 L R Y RS B o U 3B it envbgceal flivbgcal [ 3:0 1, m A% IE B ME LAEHIAE T 10 ° C, [ vbgtrim

AN AR IG5 % T DR 75 7 i B AR T +£3° CHY

it I8 AL ADCHAN 7] Vi Bl 1A i A% S A AE 151 27

=

SILICON LABS

-60 -




Si4432 & Hl

Fi 17 : 13662265959 QQ:462717405

8 fif ADC HIE E LR a%

300

250 ——0—0—
200

@ —tSensor Range
s 150 _ =f—5ensor Range 1
O Sensor Range 3
Q :
< Sensor Range 3
100 /
0-+— T ' ' '
-40 -20 0 20 40 60 80 100

Temperature [Celsius]

E27 8HLADCHIIE B & k2870

8.5. At /R FEATdl%
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O PN B i HE ) EE B R R % (LBD) o — N T TR g FE B 2 A7 %5 16h [ Ibdt[4:0] B, 45074k it Hi R A8 313X
MR ENRQZ A — N W B B A L. BB LR FF ZHE e WelR S S A28 R S iX AN h . Hiik03h A1 04h.

AU AE B RAR A E R R R EIN% , E0RE 1 B A RERCAIR % A2 ST T HEL it S AV 25 PR B ORI B Rt P T, R R
st RT LAE I SP IR A7 4517 24 At SR M A5 0 245 45 56 P A 4] A 1033 Y o PR R s Ao 00 ) e 5 18 B 7 4745 07 hi¥lenlbd=" 17
fi e

b B POR
Ad | RIW iR/ iid D7 | D6 | D5 | D4 D3 D2 D1 DO Def.
1A | RIW bR AT 28 T A lbdtf4] | Ibdt[3] | Ibdt[2] | Ibdt[1] | Ibdtjo] | 14h
1B R PV B R S ) 0 0 0 vbat[4] | vbat[3] | vbat[2] | vbat[1] | vbat[0] —

50mV,ADCHE [ 7E T & 2 o5:

PR b R A0 5% i L i 0 56 ADCEL 74k, 4 e FE It R IS 8%, A7 A7 4%07HKlenlbd=" 1", Lty Fid o5 mT DAIE 2o 132 Pt AL S £ ) 7 A7 4%
AT T B AL R R AL T P DR 2 A A AR KA S A TR T s 1iEO3AI04H.LBD ADC R IR 28z (LSB) A K RS 7

(bt A7) PEATART B IR)ISE . — A F it FUHS TR AT 4R 3 7 27 47 855 160, 24 P AL 1 2 1 b 3 381076 Pt B IR DA OB ENIRQUS | =2 —

BattervVoltage =1.7T+50mV x ADCValue

ADCHI1E VDD HJE [V]
0 <17
1 1.7-1.75
2 1.75-1.8
29 3.1-3.15
30 3.15-3.2
31 >3.2
8.6. MLEEE RT3

SO LB — N T TR S 8 MR S X 5 B JEL 005 I I 2 P 2% 2 T P 51532, 768 kHz RCHR ¥ A 1a 1T . 24 7 BR AR A = e
R I 28 (0 D RE 2 20 N R A4 25 {7 2R 07 hienwi="1" WL R Fof 280 2 Wi 52 I 9% o 3912547 2% 10h-1 20 JF 4 7
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8] EIX AN BASE R AENIRQE| A= A5 — AN R IR, B R LR e 83 1 152 B AP IR 245 25 A7 8 03h-04h SR A% Sk AN o W e i 5 B
P ME AT ALE R IS R A7 24 13h-14h wiv[15: 01754 i [a] 352 1

PATR AN 2 0 T e i i

_ 32x M x2FP
WUT = ms
32.768

WUT #fEH | #iR
wtr[3:0] AFHRE
wtd[1:0] ARHDIE

wtm[15:0] AXPME

U SR ZE LA RICEL B i B AX e B4 2 sUrP DA B

Add | RIW RE/HEE D7 D6 D5 D4 = D3 D2 51 [ Do | Dl
14 | RIW | IR 1 W3] | wirl2] | wi1] | wi[0] | wid[] | wid[0] | 0Oh
15 | RIW | WEGERMEEN 2 | wim[15] | wtm{14] | wtm{13] | wim[12] | wtm[11] | wtm[10] | wim[9] | wtm[g] | OOh
16 | RIW | WELEMEAN3 | wim7] | wim6] | wim[5] | wtm[4] = wim[3] | wim{2] | wtm[1] | wtm[0] 0Oh
17 | R WS AR 1 WV5] | wiv14] | wiv13] | wiv[12] | wiv[11] | wiv[10] | wivi9] | wiv[g] | —
18 | R WS R 2 wivi7] | wiviel | wivis] | wivi4l | wivisl | wivi2l | wiv[i] | wivio] | —

There are two different methods for utilizing the wake-up timer (WUT) depending on if the WUT interrupt is enabled in
“Register 06h. Interrupt Enable 2,” on page 67. If the WUT interrupt is enabled then nIRQ pin will go low when the
timer expires. The chip will also change state so that the 30 M XTAL is enabled so that the microcontroller clock output
is available for the microcontroller to use process the interrupt. The other method of use is to not enable the WUT
interrupt and use the WUT GPIO setting. In this mode of operation the chip will not change state until commanded by
the microcontroller. The two different modes of operation of the WUT are demonstrated in [§28.

A 32 kHz XTAL may also be used for better timing accuracy. By setting the x32 ksel 12 in 07h, GPIOO is automatically
recond so that an external 32 kHz XTAL may be connected to this pin. In this mode, the GPIOO is extremely
sensitive to parasitic capacitance, so only the XTAL should be connected to this pin and the XTAL should be
physically located as close to the pin as possible. Once the x32 ksel {ii is set, all internal functions such as WUT,
micro-controller clock, and LDC mode will use the 32 K XTAL and not the 32 kHz RC oscillator.

- ®
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FWERE  enwut=1 (Reg 06h)

WUT Period
GPIOX=00001

niRG

w | ( (

Chip State

Sleep :I: Ready :,:' Sleep { Ready :I: Sleep & Ready :l:' Sleep

J L ik i
Tmé 1méA 1mA
Current f ! I y f
Consumption | | } f
1]

000 \ A00n " &00n

e 2 enwut=0 (Reg 06h)

WUT Period
GPIOX=00001

niRG

5P Intermupt
Read

Chip 5State

Current
Consumption

Emn
K 28. WUTH BrRIWUTIEAT

8.7. [RINFEAE R
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DA T, B Shi s AT A R — A RS SR WM. 12T EFURRIIFE R A T iRk
AN — AR 5] P E D 7, R B 2 MERR A X B 2 A WUT R IRIIT 46 R I 21— N 280 51 304
AR5 - MSCS AE FE HRE SE KOM AR I AR R SR T AT I o XA TLDCI 18] h 1 T 23 30 E «

2x(R—-D)x32

TLDC =ldc[7 : 0] x ms
32.768
End Abort Peolong & End Predong & Abort Off
wol Wi | | |
(DGen | LOGMods Durabion | | I | I ] |_
e [ ] [ | L L L
R on i_| —i
| | | | | |
vau] packal no ymc wond detecied vl pemamible or wahd packel vaud praambee o nackalt it ) AF inpul
sy word detecid sy word delucied

B 29. {RIhFEHER

8.8. GPIOEE
3N IQ I (GPTOs) A 2 M B /2 BRI BT M 755K, 1R 2 DOk WS R h . WOR VI (TRSWD | R4
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Dtz A MU AEAER], R R R . ok AU A IGPTOS] I R i fik= “07 o

E: ZADCA M 5 fE AN IGPIOF; i BUARBRAR K, I 2 H AT I RE T 147 .

ol
Add | RIW |  ThRE/H#R F[;OfR
D7 D6 D5 D4 D3 D2 D1 DO et.
0B | R'W GPIOO io0drv[1] io0drv[0] up0 i00[4] i00[3] i00[2] io0[1] io0[0] | OOh
Configuration gap ap pup ap ap gp ap ap
0C | RIW ik gpio1drv[1] | gpio1drv[0] pup1 gpio1[4] | gpio1[3] | gpio1[2] | gpio1[1] | gpio1[0] | OOh
Configuration
0D R/W GRIO2 gpio2drv[1] | gpio2drv[0] pup2 gpio2[4] | gpio2[3] | gpio2[2] | gpio2[1] | gpio2[0] | O0h
Configuration
OE R/W I/Q Port' extitst[2] extitst[1] | extitst[0] itsdo dio2 dio1 dio0 00h
Configuration

GPIO# & GPIO1FIGPIO2 & — L IGPIO0F&: 00000 2R A B B . BRI E NP GPIOFIZE W T -

GPIO 00000—Default Setting
GPIOO POR

GPIO1 POR x[f]
GPIO2 B AL

The diagrams in 30 show two different configurations/usage of the GPIO. In Configuration A an
external sensor is used and the GPIO is conld as an input with the 00101 External Interrupt,
Rising Edge setting. When the sensor is triggered the nIRQ pin will go high and the microcontroller
will be able to read the interrupt register and know that an event occurred on the sensor. The

advantage of this configuration is that it saves a microcontroller pin. This application utilizes the
high output power so a TRSW is required.

In Configuration B, the chip is con&ld to provide the System Clock output to the microcontroller so
that only one crystal is needed in the system, therefore reducing the BOM cost. For the TX Data
Source, Direct Mode is used because long packets are desired with a unique packet handling
format already implemented in the microcontroller. In this configuration the TX Data Clock is con &
d onto GPIOO, the TX Data is conld onto GPIO1, and the Microcontroller System Clock output is
con¥d onto GPIO2. In this application only the lowest output power setting is required so no
TRSW is needed.

For a complete list of the available GPIO's see “Register 0Ch. GPIO Configuration 1,” on page 106,
“‘Register 0Dh. GPIO Configuration 2,” on page 107, and “Register OEh. 1/0O Port Configuration,” on
page 108.

GPIO EZE A

&S
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Supply Voltage

J_CE' J_CT _I_CB 30 MH | VDD
= y GP1
:EDG P :E':'D” I” GE?
— —l _ ul .
a2l z| 3| €| 2
W =] =] ] =
o om M - D ~
1:‘- T T s SCLK GP3
2 14 = =t Micracontraller
T 1y Si4432 o302 | GFS '
TRSW 4 12 VDD O
5 | ALl
LUS T S T & 5 l{—
o] =] |
ol ol ol o
]j“ “lz| | 2| =
L4 _— O] O @ ca
T
“T B
Sensor VSS
GPIO KCE B
Supply Voltage T
f _]_ _I_C_'r _LC& 0 MHz VDD
= e GP1
Tiws Toon T
o ol .
2l z| 3| €| &
ol =| =] =] =
L1 VPD_RF 1%3 o = = 91; SCLK GP3
L3 L2 ], N EC GP4
c3 c2 | 1 . 3 Microcontroller
Y RPplfy  si4432 qof220 1 S5
w
1 1 B, 1o[o0.L
- - W 5 _:1 1 [
c4 2
I cip L~ @
1l

Pl
GPION

PIO2]
VOR

et

L o o C )

(] B=]

I' u z|S| ol &
L4 = o] O] O Ccs
1u

C5 I Micreantraller CLK

Diata Input/Cutput
Data CLK

=
[15]
[43]

E30.GPIO {3 FH T
8.9. R&k/r£

N T G T 2 BAR A TR AR P DR IR, 2 MR SR RG] — AN TT BRR O RE R o RATTR, WA
RE o RO A B AFRIOR PP A BEAS RE RIS S 5mE . AERI 5 SASE 0 R AR PP B, I EIfE S
I IR B TR R AR Oy - AR REe A T — MAH R R A
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S ERRE DB EE RS R A E. KEGPIOX[5:01=" 101117 and  “11000° , GPIOx3| A %fdi45
TS S HEI G — NN TN (SPDT) RFY#: (WPIN— M EiGaAs (fifbE5) H14) o X e T4 /& Al 4w
FER RVFX FASFEI R A B E . 2717 2308hm] $.F]antdiv[2:0] . GPIOS| il HL A Ik B5mARE 17, Rt SR
Renr PLE A T IE W —APIN AR

When the arrival of the packet is unknown by the receiver the antenna diversity algorithm (antdiv[2:0] = 100 or 101) will
detect both packet arrival and selects the antenna with the strongest signal. The recommended preamble length to
obtain good antenna selection is 8 bytes. A special antenna diversity algorithm (antdiv[2:0] = 110 or 111) is included
that allows for shorter preamble for TDMA like systems where the arrival of the packet is synchronized to the receiver
enable. The recommended preamble length to obtain good antenna selection for synchronized mode is 4 bytes.

B POR

o
Add | RIW | Zhae/id D7 D6 D5 | D4 | D3 | D2 | DI | DO | Def.

Operating & Ijjfg

08 RIW Control 2

antdiv[2] | antdiv[1] | antdiv[0] | rxmpk | autotx | enldm | ffclrrx | ffclrtx 00h

R 24, RETEEH

antdiv[2:0] RXITX RZE Non RX/TX JMRZ
GPIO Antl GPIO Ant2 GPIO Antl GPIO Ant2
000 0 1 0 0
001 1 0 0 0
010 0 1 1 1
011 1 0 1 1
100 KLy B E 0 0
101 RER Sy HE 1 1
110 BRI R S 0 0
111 BRI R S 1 1

8.10. TX/RX Y #afs k)

{5 F +20dBmis K H T # T e 75 B — MUK VI (TRSW) o 18 24 1) 58 I V) #e 2 il /E FIEGPIO 51 1 | o 2 Fofuidk Th s
TXIRX Y 2 v J5

8.11. RSSI (ZWEE5BRER) F{E1EZ HEM

RSSI (U5 T 38 7R) 15 ST T TS IE I —AME SO VR, M ERE A 2D Ot e [F)25 7 4t 2 5
SUREERSSTIAE, 242% 11 [B] 5 A B35 [ 25 23 E ( 3), RSSTHME R A M IS 3. M — SO 2L fe i i 4
PR P 420, 5ABAIRSSTHIME, S AT127. 5dBRIRSSIIE . K268~ T i N TR ZE U AIRSSTIE F 2% & -

The RSSI may be read at anytime, but an incorrect error may rarely occur. The RSSI value may be incorrect if read
during the update period. The update period is approximately 10 ns every 4 Tb. For 10 kbps, this would result in a 1

@@robability that the RSSI may be read incorrectly. This probability is extremely low, but to avoid this, one of
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the following options is recommended: majority polling, reading the RSSI value within 1 Tb of the RSSI interrupt, or
using the RSSI threshold described in the next paragraph for Clear Channel Assessment.

. o ot POR

Add | R/W | Function/Description o7 06 D5 Da 03 57 DI 50 Def.
26 R Received Signal Strength Indicator rssi[7] rssi[6] rssi[5] rssi[4] rssi[3] rssi[2] rssi[1] rssi[0] —
27 RIW Eﬁi'ag‘rresm'd for Clear Channel rssith[7] | rssith[6] | rssith[5] | rssith[4] | rssith[3] | rssith[2] | rssith[1] | rssith[0] 00h

I8 S R T IRAE 2R A7 28 W g A2 27h W rssith[7:0], 7E5| SHERSSHEAL )G, M BRAERXAMEE ETAF S M = E— IR T DL E
HHE AT . WRESmEET MBI THECL LA —A “1” BB RIPIRS FAA4502h [IRSSPRAENL L. HWRIRE % 745040
B fic & GPIO (GPIOX[3:0]='1110").

RSSIVS HIASR
e I B B e B
S s Bt S ) ES——
L I i Rt s I ——— ——
] ZZZZZZZZZZZZZZZZZZZIIZZZZZZZZZE’fZZZZZZI JE R I AR
[ R IR o I e R R
w1
___________________.__,.:'. _________________________________________________
[ = I I SR I R
50 :

et feletetetetetetet Hufatetetettetets Miteteteteteteleh Isuiaisiaisl Satsleteteteieiols Misisist—

-120 -100 -80 -60 -40 -20 1] 20

In Pow [dBm]

Bl 31: RSSI f& vs. NIR

9. ZHF it

®
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b

- I |||,.||I ||||
T [isenseesersrensrsess
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K 32. Split RF 1/0Os with Separated TX and RX Connectors — H#% K

F 25. Split RF 1/0s ¥kl

Part iy Device ES P Eiip%)
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(L/C)0 > Inuctor/Capacitor ** 0603 Coilcraft 0603CS / Murata GRM18 series
(L/C)1 > Inuctor/Capacitor ** 0603 Coilcraft 0603CS / Murata GRM18 series
(L/C)2 > Inuctor/Capacitor ** 0603 Coilcraft 0603CS / Murata GRM18 series
Co * Capacitor 0603 Murata GRM18 series
C1 > Capacitor 0603 Murata GRM18 series
C4 TBD Capacitor 0603 Murata GRM18 series
Cc10 1uF Capacitor 0603 Murata GRM18 series
Cc12 100pF Capacitor 0603 Murata GRM18 series
C13 1uF Capacitor 0603 Murata GRM18 series
C14 100pF Capacitor 0603 Murata GRM18 series
C16 100nF Capacitor 0603 Murata GRM18 series
Cc18 100nF Capacitor 0603 Murata GRM18 series
C20 33pF Capacitor 0603 Murata GRM18 series
C21 100pF Capacitor 0603 Murata GRM18 series
Cc22 100nF Capacitor 0603 Murata GRM18 series
C23 2.2uF POLARIZED CAPACITOR 0804 POLARIZED CAPACITOR
C24 100nF Capacitor 0603 Murata GRM18 series
CS1 CON40-0 CON40-0 PANDUIT-057-040-0 | 40-PIN male connector, 90° deg
C M > Capacitor 0603 Murata GRM18 series
C_M2 > Capacitor 0603 Murata GRM18 series
C_M3 > Capacitor 0603 Murata GRM18 series
IC1 Si4432 Si4432 QFN-20 Silicon Lab's RF transceiver IC
IC2 25AA080-I/ST 25AA080ST TSSOP8 Serial EEPROM
LO > Inductor 0603 Coilcraft 0603CS
L1 > Inductor 0603 Coilcraft 0603CS
LM > Inductor 0603 Coilcraft 0603CS
L M2 > Inductor 0603 Coilcraft 0603CS
Q1 30MHz CRYSTAL-4PINSX-2520-NEW1 N/A SIWARD 2520
Q2 32.7 kHz CRYSTAL32SL N/A SMQ32SL
R1 100k Resistor 0603
R2 10k Resistor 0603
R3 TBD Resistor 0603
R4 100k Resistor 0603
R5 10k Resistor 0603
R9 10k Resistor 0603
R10 100k Resistor 0603
R13 100k Resistor 0603
RX 90deg BU-SMA-RADIAL BU-SMA-V 90°degree bent, female SMA connector
TX 90deg BU-SMA-RADIAL BU-SMA-V 90°degree bent, female SMA connector
~¥E: BT TR EHMER R & B RE SappropitelLREF 4 K E.
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K33. Split RF 1/0Os with Separated TX and RX Connectors - Top &
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B 34. Split RF 1/0s with Separated TX and RX Connectors - Top Silkscreen
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&35. Split RF I/0s with Separated TX and RX Connectors — Bottom
¥ %S E T R R RS Z b testcard ] B2 MSilicon LabsAa ML Fak. EIXANSH &I —Fea]
bR RS AP A8 FONEBID - PSR A o XEBIDFTE I HAthSilicon Labs AR PR TR, AR ERE -
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& 26. Common TX/RX Connector Bill of Materials

-74 -
SILICON LABS



Si4432 & Hl

1 : 13662265959 QQ:462717405
Part Value Device Package Description
ANT vertical SMA connector BU-SMA-V SMA connector, vertical
C_M b Capacitor 0603 Murata GRM18 series
C_M2 bl Capacitor 0603 Murata GRM18 series
C_M3 ** Capacitor 0603 Murata GRM18 series

Co > Capacitor 0603 Murata GRM18 series
C1 * Capacitor 0603 Murata GRM18 series
C10 1uF Capacitor 0603 Murata GRM18 series
Cc12 100pF Capacitor 0603 Murata GRM18 series
C13 1uF Capacitor 0603 Murata GRM18 series
Cc14 100pF Capacitor 0603 Murata GRM18 series
C16 100nF Capacitor 0603 Murata GRM18 series
C18 100nF Capacitor 0603 Murata GRM18 series
Cc19 33pF Capacitor 0603 Murata GRM18 series
C20 33pF Capacitor 0603 Murata GRM18 series
C21 100pF Capacitor 0603 Murata GRM18 series
C22 100nF Capacitor 0603 Murata GRM18 series
C23 2.2uF Polarized capacitor 0804 POLARIZED CAPACITOR
C24 100nF Capacitor 0603 Murata GRM18 series

C4 TBD Capacitor 0603 Murata GRM18 series

C8 * Capacitor 0603 Murata GRM18 series

C9 * Capacitor 0603 Murata GRM18 series
Cs1 CON40-0 CON40-0 PANDUIT-057-040-0 40-PIN male connector, 90° deg
IC1 Si4432 Si4432 QFN-20 Silicon Lab's RF transceiver IC
IC2 25AA080-1/ST 25AA080ST TSSOP8 Serial EEPROM
IC3 UPG2214TB6SM UPG2214TB6SM 6-PIN SUPER MINIMOLD NEC's SPDT RF switch
LM > Inductor 0603 Coilcraft 0603CS series
L_M2 > Inductor 0603 Coilcraft 0603CS series

LO ** Inductor 0603 Coilcraft 0603CS series

L1 ** Inductor 0603 Coilcraft 0603CS series

L6 * Inductor 0603 Coilcraft 0603CS series

Q1 30MHz Crystal N/A SIWARD 2520

Q2 32.7 kHz Crystal N/A SMQ32SL

R1 100k Resistor 0603

R10 100k R-US_R0603 0603

R13 100k R-US_R0603 0603

R2 10k R-US_R0603 0603

R4 100k R-US_R0603 0603

R5 10k R-US_R0603 0603

R9 10k R-US_R0603 0603

**Note: For exact values please find the schematic's FH with the appropite matching network values.
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&|37. Common TX/RX Connector with RF Switch - Top
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E38. Common TX/RX Connector with RF Switch-TopSilkscreen
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& 39. Common TX/RX Connector with RF Switch - Bottom

Note: The reference design shown above is the that of the standard testcard that may be ordered directly from Silicon
Labs. Within this reference design is a EEPROM called the EBID (Evaluation Board IDentification). The EBID is used
by other Silicon Labs development tools and is not required on customer designs.
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Bl 40. Antenna Diversity Reference Design — Schematic

B [o | e [ BF | o€ | e8| &F |wm | oer | ess e [moar [#h0e | ees
8 | &8 E|oF | ¢ | &v | == | | @or | swe HEE |WET [ $s | =@
® | e |z | oF |ec | £ | o |wH | oer | e e |WET | Sy | eos
W | &= | €F | &= | Te | o | s | W | eEr | eer EEk
W (7% | o8 | & |=% | = | e | 7 [war | & R
(oM (ol [ e | ol [ ora| ol [ el [ oma | i EHO
palgtloigluyglygl pli®w | ™ |5 | bay PO OD T gy
_ S0TE XL Em | =pj& XH =

__‘-..

i 13662265959

S _
ﬁ _ | 1 " | & ¢
ﬂ__:. |
T L
Til #:
—-__“ _I _I —I ..L....:.E..ﬁnﬂ ]
=3
S I %
K
HtO TR RO Tﬁ
I
"
o

-78 -

SILICON LABS



Si4432 & Hl

i 13662265959

QQ:462717405

Part Value Device Package Description
(L/C)0 ** Inductor/Capacitor ** 0603 Coilcraft 0603CS/Murata GRM18 series
(/e * Inductor/Capacitor ** 0603 Coilcraft 0603CS/Murata GRM18 series
(L/C)2 ** Inductor/Capacitor ** 0603 Coilcraft 0603CS/Murata GRM18 series
ANT1 90° BU-SMA-RADIAL BU-SMA-V SMA female connector, vertical
ANT2 90° BU-SMA-RADIAL BU-SMA-V SMA female connector, vertical

Cco > Capacitor 0603 Murata GRM18

c1 ** C-USC0603K 0603 Murata GRM18

C4 TBD C-USC0603K 0603 Murata GRM18

C10 1uF C-USCO0603K 0603 Murata GRM18

Cc12 100pF C-USC0603K 0603 Murata GRM18

C13 1uF C-USC0603K 0603 Murata GRM18

C14 100pF C-USC0603K 0603 Murata GRM18

C16 100nF C-USC0603K 0603 Murata GRM18

Cc18 100nF C-USC0603K 0603 Murata GRM18

C20 33pF C-USC0603K 0603 Murata GRM18

c21 100pF C-USC0603K 0603 Murata GRM18

Cc22 100nF C-USC0603K 0603 Murata GRM18

C23 2.2uF CPOL-USCT3216 0804 Polarized capacitor

C24 100nF C-USC0603K 0603 Murata GRM18

C31 33pF C-USC0402 0402 Murata GRM15

C32 33pF C-USC0402 0402 Murata GRM15

Cs1 CON40-0 CON40-0 PANDUIT-057-040-0 40-PIN male connector, 90° deg
C_M ** C-USC0603K 0603 Murata GRM18
C_M2 ** C-USC0603K 0603 Murata GRM18
C_M3 ** C-USC0603K 0603 Murata GRM18

IC1 Si4432 Si4432 QFN-20 Silicon Lab's RF transceiver IC

IC2 25AA080-1/ST 25AA080ST TSSOP8 Serial EEPROM for board identification

IC3 UPG2164T5N UPG2164T5N 6-PIN_PLASTIC_TSON NEC Diversity RF switch

LO ** Inductor 0603 Coilcraft 0603CS

L1 ** Inductor 0603 Coilcraft 0603CS

LM ** Inductor 0603 Coilcraft 0603CS
L_M2 ** Inductor 0603 Coilcraft 0603CS

Q1 30MHz CRYSTAL N/A QUARTZ SIWARD 2520

Q2 32.7 kHz CRYSTAL N/A SMQ32SL

R1 100k Resistor 0603 Resistor

R2 10k Resistor 0603 Resistor

R4 100k Resistor 0603 Resistor

R5 10k Resistor 0603 Resistor

R9 10k Resistor 0603 Resistor

R10 100k Resistor 0603 Resistor

R13 100k Resistor 0603 Resistor

**Note: For exact values please find the schematic's Z#% with the appropite matching network values.
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E41. Antenna Diversity Reference Design - Top Silkscreen
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B 42. Antenna Diversity Reference Design - Top Silkscreen
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E43. Antenna Diversity Reference Design - Bottom
Note: The reference design shown above is the that of the standard testcard that may be ordered
directly from Silicon Labs. Within this reference design is a EEPROM called the EBID (Evaluation Board
IDentification). The EBID is used by other Silicon Labs development tools and is not required on
customer designs.
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Sensitivity vs. Data Rate
Measured at RX SMA Connector Input

4100 dBm
4102 dBm —
4104 dBm P d

106 dBm /
108 dBm
<110 dBm —

4112 dBm —
114 dBm P il

116 dBm -
418 dBm =

120 dBm
1 kbps 10 kbps 100 kbps 1000 kbps

RX Power for 1E-3 BER

Data Rate

YL REDEWE RS, GFSKiAHI, BT = 0.5, H = 1.
Blaa. RGP LEHER
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Adjacent Channel Selectivity at 50 kbps
Measured at RX SMA Connector Input
10dB
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Interferer Frequency Offset
Adjacent Channel Selectivity at 50 kbps (log scale)
Measured at RX SMA Connector Input
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Qutput Power
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Output Power (dBm)
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Date: 94-22-08 Time: 02:28 PH

TRACE A: Sig432 T MODULATION 40khps
soROffset _ 1.95926339 ns -20.431  kHz

kHz

Reol

10
kHz -
Sdiw

=50
kHz| ] ] ] ] | | 1 ] ] |
Start: 1.5 ns Stop: 2.29921875 ns

K48, K523 (40 kbps, 20 kHz {R#)
Mkrl 917880 MHz
Ref 21 dBm Atten 368 dB 17.32 dBm
Peak 4
Log

i I

Offst
1

: Center I \
917.0000000 MHz | | | |

Wl 52
R MR Ll A 1J.l\u“”. . !

AR P T YT o

Center 917 MHz Span 18 MHz
Res BW 108 kHz VEH 186 kHz Sweep 4 ms (401 pts)

B 49. R ST B R AHIHHE (917 MHz)
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Ref 15 dBm Atten 25 dB
Peak
Log

i/ |

M1 2 Mo, |

$3 FC MMM M
AR o

Center 917 MHz Span 598 kHz

Ees BH 3 kHz VEW 3 kHz Sweep 71.58 ms (401 pts)

B 50. TX EHIME (917 MHz, 40 kbps, 20 kHz {R#, GFSK)

Date: 64-23-68 Time: 94:63 PH

TRACE A= Sid432 PLL SETTLING TINME
i 25_H...E'+'f.f!ﬁt . : _ B3.75000 us _1.0083 MHz

ﬁHz

Rezul

-1.25
MHz | | | | | | | | | |
Jtart: =£3.125 us Stop: 104, 0625 us

I 51. Synthesizer Settling Time for 1 MHz Jump Settled within 10 kHz
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- Agilent  09:40:47 Feb 14, 2008 Phase Hoise
Carrier Power 7.91 dBm Atten 10.06 dB
Ref -40,00dBc/Hz
16.00
dB/
1a6 Hz Frequency Offset 1@ MHz
Freq Offset i Trace 3
188 H=z -EE .29 dEBcAH=z —_—— S T
1 kH=z -77.64 dBc/Hz —_——— B P
18 kH=z -79.81 dBc/H=z —_——— Sy 20 s
188 kHz -94 .88 dBoc/H=z —_———— A
1 MH=z -116 .25 dBcAH=z ———— L B
18 MH=z -133.12 dBcAH=z ———— =i

Bl 52. AR MAIEERE (VCOCURR = 11)

11. MH%
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11.1. SRR
w284 T WIS HL

F 28. HENFESH
E ESR CL Co NG

30 MHz 60 Q 12 pF 5 pF 120 ppm
WEBXTALIRS B AKX M — LS4 ESR. CL. COMppmiEE,
The internal XTAL oscillator will work over a range for the parameters of ESR, CL, CO, and ppm
accuracy. Extreme values may affect the XTAL start-up and sensitivity of the link. For questions
regarding the use of a crystal parameters greatly deviating from the recommend values listed
above, please contact customer support.

The crystal used for engineering evaluation and the reference design is the SIWARD -SX2520-
30.0 MHz — 12.0R. Ordering number XTL581200JIG.

11.2. FAMRSER
N1 A2 — L8N FIEZRadioPro i PCBAR & ML SE ik HE 5«
mBypass capacitors should be placed as close as possible to the pin.

mTX/RX matching/layout should mimic reference as much as possible. Failing to do so may cause loss inperformance.

mA solid ground plane is required on the backside of the board under TX/RX matching components

mCrystal should be placed as close as possible to the XIN/XOUT pins and should not have VDD traces running
underneath or near it.

mThe paddle on the backside of the QFN package needs solid grounding and good soldered connection

mUse GND stitch vias liberally throughout the board, especially underneath the paddle.

11.3.ILEE M 28 ¥t

1?3.1. %.W%%LNAB‘JIEEE
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Antenna
30 ohm

29 B A8 B VLT
B C1 L c2
915MHz 6.8pF 11.0nH 3.3 pF
868MHz 6.8pF 11.0nH 3.9 pF
433 MHz 10.0 pF 33.0 nH 4.7 pF
315 MHz 15.0 pF 47.0 nH 5.6 pF
11.3.2. KOT2SPARILES
33V
A
} L1
Co LM L2
I{ al ™™™ of ™™™ o™

Pin 2
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PR L1 C1 Co LO CM LM CM2 LM2 CM3
915 MHz | 100.0 N/A_ | 220pF | 120nH | 36pF | 180nH | 3.0pF | 82nH | 0.0pF
nH
868 MHz 100.0 N/A 22.0pF | 12.0nH 3.3 pF 18.0nH | 2.2pF 10.0 nH 0.0 pF
nH
433 MHz 120.0 0.4 pF 27pF | 470nH | 82pF | 220nH | 13.0pF | 22.0nH | 10.0 pF
nH
315 MHz | 150.0 1.0pF | 12.0pF | 33.0nH | 82pF | 27.0nH | 82pF | 82nH | 0.0pF
nH
12. &FEHH
=g _Is
12. 1. SEBFHAHRTIRMNR
#£30. WHENRNA
BiE
Add R/W ThkER 57 56 o8 o7 53 R o 5o POR Default
00 R AR 0 0 dt[4] dt[3] dt[2] dt[1] dt[0]
01 R AAERRA 0 0 vcl4] vc[3] vc[2] ve[1] vc[0]
02 R HPIRA ffovfl ffunfl rxffem headerr freqerr lockdet cps[1] cps[0]
03 R PR 1 ifferr itxffafull itxffaem irxffafull iext ipksent ipkvalid icrcerror

-5
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04 R PIHCRE 2 iswdet ipreaval ipreainval irssi iwut ilbd ichiprdy ipor —
05 R/W I RE 1 enfferr entxffafull entxffaem enrxffafull enext enpksent enpkvalid | encrcerror 00h
06 RIW b RE 2 enswdet enpreaval | enpreainval enrssi enwut enlbd enchiprdy enpor 03h
07 R/W TAE&IREd=HI 1 swres enlbd enwt x32ksel txon rxon pllon xton 01h
08 RIW TAE&TRESE I 2 antdiv[2] antdiv[1] antdiv[0] rxmpk autotx enldm fclrrx fclrtx 00h
09 RIW ARG R 2R xtalshft xlc[6] xlc[5] xIc[4] xIc[3] xlc[2] xic[1] xIc[0] 40h
0A R/IW kg ) 2 i HE A A Reserved Reserved clkt[1] clkt[0] enlfc mclk[2] mclk[1] mclk[0] 06h
0B R/W J# 00k & gpio0drv[1] gpio0drv[0] pup0 gpio0[4] gpio0[3] gpio0[2] gpio0[1] gpio0[0] 00h
0C R/W JEHIOE & gpio1drv[1] gpio1drv[0] pup1 gpio1[4] gpio1[3] gpio1[2] gpio1[1] gpio1[0] 00h
0D R/W JiE 1030 # gpio2drv[1] gpio2drv[0] pup2 gpio2[4] gpio2[3] gpio2[2] gpio2[1] gpio2[0] 00h
OE R/W 11O 1t B Reserved extitst[2] extitst[1] extitst[0] itsdo dio2 dio1 dio0 00h
OF R/W ADC fiL & adcstart/adcdone adcsel[2] adcsel[1] adcsel[0] adcref[1] adcref[0] adcgain[1] | adcgain[0] 00h
10 R/W ADC 5 BOK 25 i 22 Reserved Reserved Reserved Reserved adcoffs[3] adcoffs[2] adcoffs[1] adcoffs[0] 00h
11 R ADC adc[7] adc[6] adc[5] adc[4] adc[3] adc[2] adcl[1] adcl[0] —
12 R/W L AL R tsrange[1] tsrange[0] entsoffs entstrim tstrim[3] tstrim[2] tstrim[1] tstrim[0] 20h
13 R/W ki JEAE (i 7 tvoffs[7] tvoffs[6] tvoffs[5] tvoffs[4] tvoffs[3] tvoffs[2] tvoffs[1] tvoffs[0] 00h
14 R/W 15 5L 5 B 3471 Reserved Reserved wir[3] wir[2] wir[1] witr[0] wtd[1] wtd[0] 00h
15 | RW W S N 25 1 2 wtm[15] wim[14] wtm[13] wim[12] wtm[11] wtm[10] wtm[9] wtm([8] 00h
16 R/W WS I 25T 10 3 wim[7] wtm[6] wim[5] wim[4] wim[3] wtm[2] wim[1] wim[0] 00h
17 R W S T B E 1 Wiv[15] wiv[14] wiv[13] wiv[12] wiv[11] wiv[10] wiv[9)] wiv[8] —
18 R M E B B 2 wiv[7] wtv[6] witv[5] wiv[4] wiv[3] wtv[2] wiv[1] wtv[0] —
19 | RW AT 5 1dc[7] Idc[6] ldc[5] Idc[4] dc[3] Idc[2] Idc[1] 1dc[0] 00h
1A R/W FE R AN ) BR Reserved Reserved Reserved Ibdt[4] Ibdt[3] Ibdt[2] Ibdt[1] Ibdt[0] 14h
1B R o 2 ) 0 0 0 vbat[4] vbat[3] vbat[2] vbat[1] vbat[0] —
1C R/W IF 8351 9 dwn3_bypass ndec|2] ndec[1] ndec[0] filset[3] filset[2] filset[1] filset[0] 01h
1D R/W AFC 78 i 5 afcbd enafc afcgearh[2] | afcgearh[1] | afcgearh[0] | afcgearl[2] | afcgearl[1] | afcgearl[0] 40h
1E R/W AFC SER i Reserved Reserved shwait[2] shwait[1] shwait[0] Igwait[2] Igwait[1] Igwait[0] 08h
1F R/W A P 52 Sk e Al Reserved rxready crfast[2] crfast[1] crfast[0] crslow[2] crslow[1] crslow[0] 03h
20 R/W B BRI R rxosr[7] rxosr[6] rxosr[5] rxosr[4] rxosr[3] rxosr[2] rxosr[1] rxosr[0] 64h
21 R/W PR w22 2 rxosr[10] rxosr[9] rxosr[8] stallctrl ncoff[19] ncoff[18] ncoff[17] ncoff[16] 01h
22 R/W R 4 P 2 A 251 ncoff[15] ncoff[14] ncoff[13] ncoff[12] ncoff[11] ncoff[10] ncoff[9] ncoff[8] 47h
23 RIW I B VR 25 0 ncoff[7] ncoff[6] ncoff[5] ncoff[4] ncoff[3] ncoff[2] ncoff[1] ncoff[0] AEh
24 R/W B R 52 e I PR R 25 1 Reserved Reserved Reserved Reserved Reserved crgain[10] crgain[9] crgain[8] 02h
25 R/W BB K 52 e PRI 28 O crgain[7] crgain[6] crgain([5] crgain[4] crgain[3] crgain[2] crgain[1] crgain[0] 8Fh
26 R PelE 5 e rssi[7] rssi[6] rssi[5] rssif4] rssi[3] rssi[2] rssi[1] rssi[0] —
27 RW [ TEFHEETR R HERSSIIR rssith[7] rssith[6] rssith[5] rssith[4] rssith[3] rssith[2] rssith[1] rssith[0] 00h
28 R T A 1 adrssi1[7] adrssia[6] adrssia[5] adrssia[4] adrssia[3] adrssia[2] adrssia[1] adrssia[0] —
29 R TR AR 2 adrssib[7] adrssib[6] adrssib[5] adrssib[4] adrssib[3] adrssib[2] adrssib[1] adrssib[0] —
2A-2F Reserved
30 RIW H A 7 ) enpacrx Isbfrst crcdonly Reserved enpactx encrc crc[1] crcf0] 1Dh
31 R EzMAC IRZ 0 rxcrct pksrch pkrx pkvalid creerror pktx pksent —
32 R/W TSk il 1 bcen([3:0] hdch[3:0] 0Ch
33 RIW TSk il 2 Reserved hdlen[2] hdlen[1] hdlen[0] fixpklen synclen[1] | synclen[0] | prealen[8] 22h
34 R/W 5l K prealen[7] prealen[6] prealen[5] prealen[4] prealen[3] prealen[2] prealen[1] prealen[0] 07h
36 R/W [F]55 3 sync[31] sync[30] sync[29] sync[28] sync[27] sync[26] sync[25] sync[24] 2Dh
37 R/W [F55 2 sync[23] sync[22] sync[21] sync[20] sync[19] sync[18] sync[17] sync[16] D4h
38 R/W 725 1 sync[15] sync[14] sync[13] sync[12] sync[11] sync[10] sync[9] sync[8] 00h
39 R/W 7257 0 sync[7] sync[6] syncl[5] sync[4] syncl[3] sync|[2] sync[1] sync[0] 00h
3A | RW Rtk 3 txhd[31] txhd[30] txhd[29] txhd[28] txhd[27] txhd[26] txhd[25] txhd[24] 00h
3B RIW Rk 2 txhd[23] txhd[22] txhd[21] txhd[20] txhd[19] txhd[18] txhd[17] txhd[16] 00h
3C | RW Rk 1 txhd[15] txhd[14] txhd[13] txhd[12] txhd[11] txhd[10] txhd(9] txhd(8] 00h
3D | RW RAwk 0 txhd[7] txhd[6] txhd[5] txhd[4] txhd[3] txhd[2] txhd[1] txhd|0] 00h
3E R/W R pklen[7] pklen[6] pklen[5] pklen[4] pklen[3] pklen[2] pklen[1] pklen[0] 00h
3F R/W kA 3 chhd[31] chhd([30] chhd[29] chhd[28] chhd[27] chhd[26] chhd[25] chhd[24] 00h
40 | RW WL K 2 chhd[23] chhd[22] chhd[21] chhd[20] chhd[19] chhd[18] chhd[17] chhd[16] 00h
41 RIW Ik Kl 1 chhd[15] chhd[14] chhd[13] chhd[12] chhd[11] chhd[10] chhd[9] chhd[8] 00h
42 | RW T chhd[7] chhd[6] chhd[5] chhd[4] chhd[3] chhd(2] chhd[1] chhd[0] 00h
43 | RW WUk A hden[31] hden[30] hden[29] hden[28] hden[27] hden[26] | hden25] | hden[24] FFh
#30. FHEB[UH )
Data POR
Add R/W Function/Desc Defau
D7 D6 D5 D4 D3 D2 D1 DO 1t
m R/W Wik e 2 hden[23] hden[22] hden[21] hden[20] hden[19] hden[18] hden[17] hden[16] FFh
45 R/W Wk A RE 1 hden[15] hden[14] hden[13] hden[12] hden[11] hden[10] hden[9] hden[8] FFh
46 R/W kA fE 0 hden[7] hden[6] hden[5] hden[4] hden[3] hden[2] hden[1] hden[0] FFh
47 R Bk 3 rxhd[31] rxhd[30] rxhd[29] rxhd[28] rxhd[27] rxhd[26] rxhd[25] rxhd[24] —
48 R ik 2 rxhd[23] rxhd[22] rxhd[21] rxhd[20] rxhd[19] rxhd[18] rxhd[17] rxhd[16] —
49 R Felowisk 1 rxhd[15] rxhd[14] rxhd[13] rxhd[12] rxhd[11] rxhd[10] rxhd[9] rxhd([8] —
4A R Wik 0 rxhd[7] rxhd[6] rxhd[5] rxhd[4] rxhd[3] rxhd[2] rxhd[1] rxhd[0] —
4B __A4— w  EUEHER K rxplen[7] rxplen[6] rxplen[5] rxplen[4] rxplen[3] rxplen[2] rxplen[1] rxplen[0] —
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4C-4F Reserved
50 R/W R 2 Reserved Reserved Reserved atb[4] atb[3] atb[2] atb[1] atb[0] 00h
51 R/W HF iR Bk Reserved ensctest dtb[5] dtb[4] dtb[3] dtb[2] dtb[1] dtb[0] 00h
52 R/W R A ) Reserved txmod[2] txmod[1] txmod[0] ldoramp[1] ldoramp[0] txramp[1] txramp[0] 20h
53 R/W PLL &R 7] pllts[4] pllts[3] pllts[2] pllts[1] pllts[0] pl1t0[2] pl1t0[1] p11t0[0] 52h
54 fRE 0Fh
55 R/W I Reserved Xtalslt:rtha adccaldone enrcfcal rccal vcocaldp vcocal skipvco 04h
56 R/W 18 it R T 2 0 berfbyp slicfbyp dt2kA afcpol Reserved refclksel refclkinv igswitch 00h
57 R/W 7 HL A IR pfdrst fbdiv_rst cpforceup cpforcedn cdconly cdecur([2] cdecur[1] cdecur[0] 00h
58 R/W FE HLR LA /Bt cpeurr[1] cpeurr[0] cpeorrov cpeorr[4] cpeorr[3] cpeorr[2] cpeorr[1] cpeorr[0] 80h
59 | RW ST txcorboosten fhdivhe dtein(1] | d3trinf0] | d2trin(1] | d2trinfo] dlth]rimD dlpSt]rim[o 80h
5A R/W VCOHLE I txcurboosten VCOCOTrov veocorr[3] veocorr[2] veocorr[1] veocorr 0] veocur[1] veocur[0] 83h
5B R/W VCO FZIE/ a5t veocal 0:/ vedon veocal [6] veocal [5] veocal [4] veocal [3] veocal [2] veocal [1] veocal [0] 00h
5C R/W B A dsmdt veok enoloop dsmod dsorder[1] dsorder[0] dsrstmod dsrst OEh
5D R/W YL REEDh 1 enmix enlna enpga enpa enbf5 endv32 enbf12 enmx2 00h
5E R/W FLHLAE RER 2 ends enldet enmx3 enbf4 enbf3 enbf11 enbf2 pllreset 40h
5F R/W R e 3 enfrdv endv3l endv2 endvlph dvbshunt envco encp enbg 00h
60 R/W SIE PN 3 R A hE Reserved Reserved Reserved Reserved chfil]add[i% chfil]add[Z chl'il]add[l ch["il]add[() 00h
61 R/W (e 2 Reserved Reserved chfilval[5] chl'il]val [4 chfil]val [3 chfil]val [2 chl'il]\'al [1 chfi 1]\'a1 [o 00h
62 R/W SRR B /42 pwst[2] pwst[1] pwst[0] clkhyst enbias2x enamp2x bufovr enbuf 24h
63 R/W n ARG SR> rccov rec[6] rec[5] recl4] recl3] ree[2] reel1] ree[0] 00h
64 R/W RC IR S B IE refov ref[6] ref[5] ref (4] rcf[3] rcf[2] ref[1] ref[0] 00h
65 R/W LDO Fzs il 8 B, enspor enbias envcoldo enifldo enrfldo enpllldo endigldo endigpwdn 81h
66 R/W LDO 25 e & enovr enxtal ents enrc32 * diglvl[2] diglvl[1] diglvl[0] 03h
67 R/W Deltasigma ADC i 1 adcrst enrefdac enadc adctuneovr adctune[3] adctune[2] adctune[1] adctune[0] 1Dh
68 R/W Deltasigma ADC i 2 Reserved Reserved Reserved envem adcoloop adcref[2] adcref[1] adcref[0] 03h
69 R/W AGC it#Emh 1 Reserved Reserved agcen Inagain pga3d pga2 pgal pgal 20h
6A R/W AGC 5t 2 agcovpm ageslow Inacomp[3] 1nacomp[2] Inacomp[1] Inacomp[0] pgath[1] pgath[0] 1Dh
6B R/W GFSK FIR i % R ¥ bt Reserved Reserved Reserved Reserved Reserved firadd[2] firadd[1] firadd[0] 00h
6C R/W GFSK FIR JEu: 2% 2 %¥0H Reserved Reserved firval[5] firval[4] firval[3] firval[2] firvalll] firvall0] 0lh
6D R/W RETTh% Reserved Reserved Reserved Reserved Reserved txpow[2] txpow[1] txpow[0] 03h
6E R/W LR SER txdr[15] txdr[14] txdr[13] txdr[12] txdr[11] txdr[10] txdr[9] txdr[8] 0Ah
6F R/W REEIEZE 0 txdr[7] txdr[6] txdr([5] txdr (4] txdr[3] txdr[2] txdr[1] txdr[0] 3Dh
70 R/W R ] 1 Reserved Reserved txdtrtscale enphpwdn manppol enmaninv enmanch enwhite 0Ch
71 R/ B 2 trelk([1] trelk[0] dtmod[1] dtmod[0] eninv £d[8] modtyp[1] modtyp[0] 00h
72 R/W B 22 £d[7] £d[6] £d[5] £d[4] £d[3] fd[2] fd[1] fd[0] 20h
73 R/W I fol7] fol6] fol5] fol4] fol3] fol2] foll] fol0] 00h
74 R/W PR 2 Reserved Reserved Reserved Reserved Reserved Reserved fo[9] fo[8] 00h
75 R/W B Reserved shsel hbsel fb(4] fb[3] fbh[2] fb[1] fb[0] 75h
76 R/W PRARERIIE 1 fcl15] fel14] fel13] fel12] fel11] fel10] fel9] fel8) BBh
77 R/W PRFREBOIE 0 fel7] fel6] fel5] fel4] fe[3] fe[2] fel1] £c[0] 80h
78 Reserved
79 R/W PSS T fheh[7] fheh[6] fheh[5] fheh (4] fheh([3] fheh[2] fheh[1] fheh[0] 00h
7A R/W Lk fths[7] fhs[6] fhs[5] fhs[4] ths[3] ths[2] fhs[1] fhs [0] 00h
B Reserved
7C R/W RAGFIFOfEH] 1 Reserved Reserved txafthr[5] txafthr[4] txafthr([3] txafthr[2] txafthr[1] txafthr[0] 37h
7D R/W RIFFIFOf ] 2 Reserved Reserved txaethr[5] txaethr[4] txaethr[3] txaethr([2] txaethr[1] txaethr[0] 04h
7E R/W RFTROR i Reserved Reserved rxafthr[5] rxafthr[4] rxafthr[3] rxafthr[2] rxafthr[1] rxafthr[0] 37h
TF R/W FIFOf7HL fifod[7] fifod[6] fifod[5] fifod[4] fifod[3] fifod[2] fifod[1] fifod[0] —

FAFAs 00h. KA (DT)
VA D7 D6 D5 D4 D3 D2 D1 DO
LR Reserved dt[4:0]

B iy R R

S f7{5=00001000

(VA ey ke

&~ J
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75 Reserved Reserved.
4:0 dt[4:0] ARG,
XA PR 2R AR Fo VP RO R 2R . BRI B s,
PRI : 01000.
KA 00111,
Hitk: 01h. JRAHRG(VC)
(A D7 D6 D5 D4 D3 D2 D1 DO
P Reserved vc[4:0]
gl R R
HAE = XXOXXXX
A AR B5j ) i
7:5 Reserved Reserved.
4:0 vc[4:0] FRAH.
O P R L AN
Rev X4: 01
Rev V2: 02Rev A0: 03
HAER 02h. BAERS
(A D7 D6 D5 D4 D3 D2 D1 DO
25 ffovfl ffunfl rxffem headerr freqerr lockdet cps[1:0]
v R R R R R R R
EAH=X X X X X X X X
A AR B5j ) i
7 ffovfl RX/TX FIFO E#IRZS.

>
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6 ffunfl RX/TX FIFO TF#ERA.

5 rxffem RX FIFO &R,

4 headerr

WELEERRES. WOLEUOIRES,  SEhREUOCE] FHE EA WU I R

freqerr FERARRE. TR ORE, WRAEREH T TAEVEHE, SERRRATE SR R/ MEN.
lockdet B AR E DR

1:0 cps[1:0] R IR,

00: FHERAE

01: BUCIR

10: RUPIRAS

HEER030. FWRRES 1

fir D7 D6 D5 D4 D3 D2 D1 DO
LR ifferr itxffafull ixtffaem irxffafull iext ipksent ipkvalid icrerror
b3t R R R R R R R R

FAME =X X X X XXX X

A By s
7 ifferr

FIFO T/ Fii. i B “17 RS iR FIFOA Fiisl i

(]
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6 itxffafull
TX FIFO JUFik. 2MikE “17 TX FIFOE RN LT i ] R 75 25 A 5
5 itxffaem
TXFIFO JIF%. HJikHE “17 , TXFIFOJL P4/ B .
4 irxffafull

RX FIFO JL. MWE “1”7 , RX FIFO@ S L3 1T T PR 52 2t 2 F Wik o

3 iext ShERedT. i E 17 AR AR P —AGPIO ‘s b, HIRE 17 —Ahilrk A —
MGPIO” s, WIREMZAHIE, ARARELE T 7 2s0ENHAS I 75 F GPIOX T4 T B ik £

2 ipksent

BREFE. HKE 17 CLRRF—NERRE.
1 ipkvalid BRIFFEROE. L BE “17 oaBmid— N a8
0 icrcerror

CRC #HR. 4 E “17 TR IR RI.

HUTEMSEREN “0” B “17 , EHEBERRERT PHERLIFFS, RMAEHBEIEELNIRQFHLOW=0 /¥ AL,
B[R FHEERX A AR T R KT BRI IRQS| K AR R s, AR B AL F A — AR ERE, IRA TR
55 LAFEAE R B AL B AT A BB R F A S A =T .

M 31. Interrupt or Status 1 bit Set/Clear Description

YDA Set/Clear Conditions

ifferr Set if there is a FIFO overflow or underflow. Cleared by applying FIFO reset.

itxffafull Set when the number of bytes written to TX FIFO is greater than the Almost Full threshold.
Automatically cleared at the start of transmission when the number of bytes in the FIFO is
less than or equal to the threshold.

5 itxffaem Set when the number of bytes in the TX FIFO is less than or equal to the Almost Empty
threshold. Automatically cleared when the number of data bytes in the TX FIFO is above
the Almost Empty threshold.

4 irxffafull

Set when the number of bytes in the RX FIFO is greater than the Almost Full threshold.
Cleared when the number of bytes in the RX FIFO is below the Almost Full threshold.

&S
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3 iext External interrupt source.

2 ipksent | et once a packet is successfully sent (no TX abort). Cleared upon leaving FIFO mode or

at the start of a new transmission.

1 ipkvalid | get up the successful reception of a packet (no RX abort). Cleared upon receiving and

acknowledging the Sync Word for the next packet.

0 icreerror | get jf the CRC computed from the RX packet differs from the CRC in the TX packet.

Cleared at the start of reception for the next packet.
TH#% 32. When are Individual Status bits Set/Cleared if not Enabled as Interrupts?
fir Status %4 | Set/Clear Conditions
i

7 ifferr Set if there is a FIFO Overflow or Underflow. It is cleared only by applying FIFO reset to
the specific FIFO that caused the condition.

6 itxffafull | Will be set when the number of bytes written to TX FIFO is greater than the Almost Full
threshold set by SPI. It is automatically cleared when we start transmitting and the FIFO
data is read out and the number of bytes left in the FIFO is smaller or equal to the
threshold).

5 itxffaem | Will be set when the number of bytes (not yet transmitted) in TX FIFO is smaller or
equal than the Aimost Empty threshold set by SPI. It is automatically cleared when we
write enough data to TX FIFO so that the number of data bytes not yet transmitted is
above the Almost Empty threshold

4 irxffafull | Will be set when the number of bytes received (and not yet read-out) in RX FIFO is
greater than the Almost Full threshold set by SPI. It is automatically cleared when we
read enough data from RX FIFO so that the number of data bytes not yet read is below
the Almost Full threshold.

3 iext External interrupt source

2 ipksent Will go high once a packet is sent all the way through (no TX abort). This status will be
cleaned if 1) We leave FIFO mode or 2) In FIFO mode we start a new transmission.

1 ipkvalid Goes high once a packet is fully received (no RX abort). It is automatically cleaned once
we receive and acknowledge the Sync Word for the next packet.

0 icrcerror | Goes High once the CRC computed during RX differs from the CRC sent in the packet
by the TX. It is cleaned once we start receiving new data in the next packet.

Hhk04h. Hrl/ep 2

(A D7 D6 D5 D4 D3 D2 D1 DO
2R iswdet ipreaval ipreainval irssi iwut ilbd ichiprdy ipor
e 3t} R R R R R R R R

BFAME=X X X XXX X X

(A EyS B 4
7 iswdet
RMBIFRD 7, AOE A EDFIRAMBE S “17
6 ipreaval . i o
BB G, SE— 5 XM ERN 17

=
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5 ipreainval | (RIUEITCRGI MG, 2451 FHOT RO M EN “17

4 irssi
RSSI. HRSSIEZ T mTRFEI T MIBE N “17

3 iwut

SERHARR, 745 R 0 AR <1

2 ilbd EE.?[E/\EE.E@MJ AT F— AN R R FA X AN E N “17 XA s AR,
AW R BT maskEF A hr i A ae it HECERE S .

1 ichiprdy
O A (XTAL). 24 DA R — A8y T I X AL E R “17 .

0 ipor
P B RE(POR). 24— A b i 5 for 7 BEsR DL _E M A “17

BHUEMALA 07 RETARE] 17 IR, WRAE T W RE2 77 A7 45 S RENTRQSI I, P2t N o il 1 B En TRQ ML= 7 07 kil

FIERAL. 2 B R ML B X A M hE, BT A R R W AL B BRI, nIRQ SR Dy e L E L 0 R AE b W R BE 29 A7 A

phai S I =4 - (VA <17 S N A S i AT I >/ N SO & S (1 o T S B VA 5 0 0 VNI = = A & s G A
o W R

FH& 33. Interrupt or Status 2 fi Set/Clear Description

VA Status Set/Clear Conditions
R
7 iswdet

Goes high once the Sync Word is detected. Goes low once we are done receiving the cur-
rent packet.

6 ipreaval | Goes high once the preamble is detected. Goes low once the sync is detected or the RX
wait for the sync times-out.

5 ipreainval | Self cleaning, user should use this as an interrupt source rather than a status.

4 irssi Should remain high as long as the RSSI value is above programmed threshold level

3 iwut Wake time timer interrupt. Use as an interrupt, not as a status.

&~ J
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2 ilbd Low Battery Detect. When a low battery event is been detected this £ will be set to 1.
This interrupt event is saved even if it is not enabled by the mask register 17 and causes
an interrupt after it is enabled. Probably the status is cleared once the battery is replaced.

1 ichiprdy | chip ready goes high once we enable the xtal, TX or RX and a settling time for the Xtal
clock elapses. The status stay high unless we go back to Idle mode.

0 ipor Power on status.

F ¥ 34. Detailed Description of Status Registers when not Enabled as Interrupts
£z Status % | Set/Clear Conditions
i

7 iswdet Goes high once the Sync Word is detected. Goes low once we are done receiving the
current packet.

6 ipreaval | Goes high once the preamble is detected. Goes low once the sync is detected or the RX
wait for the sync times-out.

5 ipreainval | Self cleaning, user should use this as an interrupt source rather than a status.

4 irssi Should remain high as long as the RSSI value is above programmed threshold level

3 iwut Wake time timer interrupt. Use as an interrupt, not as a status.

2 ilbd Low Battery Detect. When a low battery event is been detected this iz will be set to 1.
This interrupt event is saved even if it is not enabled by the mask register fi. and causes
an interrupt after it is enabled. Probably the status is cleared once the battery is
replaced.

1 ichiprdy | Chip ready goes high once we enable the xtal, TX or RX, and a settling time for the Xtal
clock elapses. The status stay high unless we go back to Idle mode.

0 ipor Power on status.

bt O5h. .l fERE 1

(A D7 D6 D5 D4 D3 D2 D1 DO
LR enfferr entxffafull entxffaem enrxffafull enext enpksent enpkvalid encrcerror
Eyit) R/W R/W R/W R/W R/W R/W R/W R/W
2 /71§ =0000000

A AR Thik

7 enfferr . . s X

fEREFIFO L33/ T, MFIFO L/ R, "HWiERELLAI N “17
6 entxffafull . - . . s
fHEE R FIFOJLE R, 4R ST FIFOJ LT R r ki ae sy “17 .

=
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5 entxffaem

FEERSFIFOJLFRZE. HRFFIFOJLFRZ R AL A “17
4 enrxffafull

fEBEIFIFOJ LRI, LEULFIFO LT 2 Wit etk iy “17 .
3 enext

fEREANER W, AN R B RERT ILA o “17
2 enpksent \

fEREBIR A RIE. LA AL B B fEifipksent= “1”
1 enpkvalid

BRI BRI A s B RE R T, ipkvalid= “17
0 encrcerror

fERECRCEE IR . MR TUARRDAR IE Fh BT g b A7

ik o6h. HRlT{ERE 2

(A D7 D6 D5 D4 D3 D2 D1 DO
2R enswdet enpreaval enpreainval enrssi enwut enlbd enchiprdy enpor
e 3t} R R R R R/W R/W R/W R/W

#2446 =00000011

L B Thee
7 enswdet fERE RS 0. a7 S5 Wl A mpreadet ='1".
6 enpreaval 5 6675 AT SRSB4 R SRS T K Bempreadet="1"

&~ J
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5 | enpreainval BT AAT SN . 4 TCRLHT S I 00 Hh I fempreadet = “1”

4 enrssi fHRERSSI (BB S RERR) URSSIH WALy “1”

3 enwut {5 RERGLTE S Y I 8% o PR I I R IR R LA <1

2 enlbd Ao A FEL LR AR o 4 PRV R AT R T R L <17

1 enchiprdy fEEE S B A (XTAL). 2430 5 Pl sh W ge b iy “1”

0 enpor fEge LB AL (POR) . 4 LG Rl REsLA Ny “1”

#uht 07h. BATHRASN DY REFEMHIL

%A D7 D6 D5 D4 D3 D2 D1 DO
LR swres enlbd enwt x32ksel txon rxon pllon xton
Eyit) R/W R/W R/W R/W R/W R/W R/W R/W

£ £ =00000001

(VA 2 ThRE

7 swres RYEFERERD. WAL T 24T SPIZFA7 4% [N lEER VCIRAS, JC 75 B4k 225 gk A 5
— IR, Wit ik Eewres = 1", SERRE AL ILADE B B BB R

6 enlbd fHERE MR EATI. BEA “17 B, A3 EE Byt R AnT il e B RN T B B 8t

5 enwt enwt = fHEREMAER ERT 3% . Menwt = 1 REIXSEThRE . WIRAMRE 7 Ml e i 2%, BT
ATAR AR A I H 24 e I 2% 5 I B R 21 7 i3 ik GP IO Wirid %0 5 Bl
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4 x32ksel 32,768 kHz ARG 3k, ML Aih “17 W, 32kHz BHehJ 2 2 R SRR
HRERCIRE 5 .

3 txon EFFREERIT RS, B8R0 RE N %, WAEFIFORAMIER, Kk KA

Hrtkardfed, WRBEAEGEROE, S EN R EEIEG (k7 1h.
IR RIEA = R

2
men FEFIBBAERIT W 01 2 At 2k, TRz 2 A A A e, s
1 pllon IR TUNE Mode (PLLBIFEFRITIF). Hpllon =1, BiAHPAPLLIYSATE H IR A H B
T, XK E IR S I 0 A AV FE AR SR 2 by )
0 xton PEITIFRER (Xtal$TTF).

ik 08h. TAEMIAFINEEIEHI2

%A D7 D6 D5 D4 D3 D2 D1 DO
2R antdiv(2:0] rxmpk autotx enldm ffclrrx ffclrtx
KA RIW RIW RIW RIW RIW RIW

£ £ =00000000

(VA 2R Thge
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7:5 antdiv[2:0] | FFRERZRAE. KL HILRCE GPIO MM IEH# T4

Bl R IR B R SIRAS
GPIO Ant1 GPIO Ant2 GPIO Ant1  GPIO Ant2
000 : 0 1 0 0
001 : 1 0 0 0
010 : 0 1 1 1
011 : 1 0 1 1
100 R FE 0 0
101 : REHERD: 1 1
110 : G SN i RS 0 0
111 : fEbrtE R T HIE 1 1
4 rxmpk BR LR, 250 k3 I FIFORE R (dtmod[1:01), ekt fab 3w, i 5L e A 4k

BON U, R 2 R RO B B TR I F IR O 75 A6 S A 3RS 21 3 — AN R 2K
it JaHs E B BT IR -

3 autotx HEhRH, Hautotx = 17, FIFO JLPRHINS, R AT ER A Shilk NG04 FIFO
REAIIN, R AR B SR e B RS

2 enldm EREIRAE S AR BB 17, O A E BT I R AT AR N 1% 76 M i 2
INF 38 J& 3 27 A7 28 0, 1T R AW T T Is) 1) o A% AEARGAT 55 R SRR i) [ 5 7 2 i B 1%
i EFIFORE

1 ffclrrx BIRFIFOIBRR. X Effclmx=" 1" KIERREZEIRFIFORM N % .
0 ffclrtx KRHEFIFO .k Effcrtx=" 17 KiER K HFIFONZ.

Hudk 09h. 30 MHz AR 22 A A
A D7 D6 D5 D4 D3 D2 D1 DO
xlc[6:0]

LR xtalshft
it R/W

R/W

S A5 =01000000

A 2 hee
7 xtalshft BB

- ®
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6:0 xlc[6:0] #530Mhz XTAL i 2

HuhEOAN. Tl 4% i A

(A D7 D6 D5 D4 D3 D2 D1 DO
4R Reserved clkt[1:0] enlfc mclk[2:0]
kit R R/IW R/W R/W

i =X X 000110

A AR B5j ) i
7:6 Reserved 1RH.
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5:4 clkt[1:0] IBPESE. W% enlfc= 07, B —LEHA IE IR RAL 5 7 WL 78 e B AR 2
A IR EClkt[1:0] FF 47 8%, 758 K FZ BRE SR AL 0 o I b

00— Ocycle

01— 128 cycles

10— 256 cycles

11— 512 cycles

3 enlfc fEREARSRE RSP, Menlfc=" 17 O THEEIREEARS,  AEmolk[2:0)/&H 4ik#%,
32.768KHZAI R I B # A $2 25 5 B FL. Blanin s melk[2:0] = 000" fEFTA HEt. & 5.
FCIRAS , BOMHZA A 2 (138 1 GPIOH HE 45 B pl e 2408 i 4 130 N BEEFIRARE 5,
3OMHZzA H 4R 24425y 32.768kHz.

2:0 mclk[2:0] IEHI AT B . T RE AL B GPIOR £y E B A FIR A, BT 1 Bh oA 5 41 2 i
BRI A XTALBIZE B 7 B0k 1 32kHz RCHR % 4811932kHz. il WA Yxton = ‘17
I, mclk[2:0]¥% B A —A BT 1117 ..

000 — 30 MHz

001 — 15 MHz

010 — 10 MHz

011 — 4 MHz

100 — 3 MHz

101 — 2 MHz

110 — 1 MHz

111 — 32.768 kHz

#hik OBh. GPIOEEE 0

(A D7 D6 D5 D4 D3 D2 D1 DO
4R gpiodrv0[1:0] pup0 gpio0[4:0]
S| R/W R/W R/W

52 4746 =00000000

(A B Bj:
7:6 | gpiodrvO[1:0] | GPIO IRZEIEEHIKE

- ®

SILICON LABS




Si4432 & Hl

F 1% : 13662265959 QQ:462717405

5

pup0

LR EBHAEGPIO0 L fERE. WRGPIOHHC & /E AEL T4, 2 —1~200k ohm HFHEETE
ERVDDAIS] B 1A Hehh 17 .

4:0

gpio0[4:0] | 00000 - F H & fi (4i)

00001 - MREEERT 2 MWUTERKE S 2,08 17 ()
00010 - HE #h K JE M1 Wt ZEMETRENIIR MR 17 GH)
00011 - H # ¥ ¥ @ A

00100 - 4b & H Wi, T B B, @A)

00101 - 4t # = W, BAEEIA)

00110 - 4 #B /1 B, REMZGEHN)

00111 - ADCHEHA

01000 - R B (EEAUIANFIA)

01001 - f& ® (BEHLIAPHIN)

01010 - H E # ¥ % &

01011 - f& ¥ (ZEFNRHH)

01100 - f& B (B NiH)

01101 - f& B (BLRUKPHIH)

01110 - = % ® & (fd)

01111 - KEEIER B S TR R RS )
10000 - kAT N T B ER S GEAN)

10001 - 4h 3 = B K & 15 Rk (A)

10010 - KEPIRE (i)

10011 - KHTFIFOJLFf ()

10100 - £ W % #  Gd)

10101 - #H W KR & ()

10110 - # W FIFOJL F =2 # M (FH)

10111 - K £k 1 x HTRENE (Fidt)
11000 - K £ 27 X H F K % 4 £ ()
11001 - ARGETFAEAN i)

11010 - JERAT SALARI (B H)

11011 - [ 2 7 & W (G

11100 - & T 15 & iF f @)

11101 - VDD
HeE - GND

Huil OCh. GPIOELE 1

(A D7 D6 D5 D4 D3 D2 D1 DO
2R gpiodrv1[1:0] pup1 gpio1[4:0]
el R/W R/W R/W
& 5 =00000000
(A AR ke
7:6 | gpiodrv1[1:0] | GPIOIKZhEE /1R E .

=
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5 pup1 LR HEHEGPIOL L RE. W GPIOHEL B M N 74N, 29— 1200k ohm HL BRI E/E N
HVDDAIG] B 8], sehrh” 17 .

4:0 gpio1[4:0] | GPIO13| jiThRE%k+E.

00000 - bREAIEHE (i)

00001 - e [ 5E W 2% : LWUTERSRER SR 17 G

00010 - BRI 4K T3 E AT TR, L0h” 17 (Fh)

00011 - H # % ¥ & A

00100 - 4 #B o W T B W% (GBIA)

00101 - 4b &% = Wi, EFAEGEIAN)

00110 - 4b B b B, IREHE (#HN)

00111 - ADC Bl A
01000 - fRB (BEALIANGT )

01001 - fRBE(HEEHIMAPHIN)

01010 - H # ¥ ¥ # &
01011 - MR B FHFliHs)
01100 - f& B (FEEHBIANGH)

01101 - f& B (BEIAPHH)

01110 - = % {1 & (fd)
01111 - REEEERShH TR RS BIESIH (GH)
10000 - K& % 4 % N H F H A H# GaN)

10001 - 43 | B kK 5 & K (#AN)

10010 - K & R & ()
10011 - R4 FIFOJL TR0 ()
10100 - JUscHcdls ()

10101 - BCKRE Grd)

10110 - BURFIFOJLT-&MN ()

10111 - R 2 1T RENE Gd)
11000 - R % 2 FFRHTRENE (i)
11001 - A % #1 5 53 W Gt
11010 - & &% ®7 5 5% @i W (Fd)
11011 - & & 5 o W ()

11100 - TCTREEAL (Fd)

11101 - VDD

HE - GND

Huhl ODh. GPIOEC B2

A D7 D6 D5 D4 D3 D2 D1 DO
R gpiodrv2[1:0] pup2 gpio2[4:0]
KA R/W R/W R/W

5 f715=00000000

fir AR Thig

7:6 | gpiodrv2[1:0] | GPIOLKFNRE IR E .

5 pup2 ErrsPHAEGPIO2 EAERE. 40 RGPIOHNC E /F A4 74\, = —1~200k ohm H BHLIP 2 7E A VDDA
10 L1 o A O
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4:0 | gpio2[4:0] | GPIO2E|HIThEEEE:,
00000 - FiFEdlasmtel (L)
00001 - M BE & W 2% :  HUWUTERIE S, IAA 17 Gid)
00010 - HEHh AT ey T B E M ITTR, IAA” 17 (i)
00011 - H £ % ¥ W A
00100 - AR, TFREE GAN)
00101 - 4h & & W, £ F+ i @A)
00110 - 4k #B Wi, R & 5 & GEHA)
00111 - ADC A
01000 - ff B (IR N #A)
01001 - FRE(EEHIK P HN)
01010 - H # # 7 i W
01011 - A% (FFhiH)
01100 - f#% (Bt NiH)
01101 - f& B (R P i)
01110 - £ % W JE (fH)
01111 - KSEIER i B A T B R S IS ()
10000 - & S # b m oA F B B H @A)
10001 - AMFEERFER (FHN)
10010 - K #H R & ()
10011 - % & FIFOJLF- MM
10100 - ¥ W # |/ (Ed)
10101 - BSCIREGEHTH)
10110 - &K % FIFOJL ¥ & # M ()
10111 - K £ 1T RES4E ()
11000 - K % 2H KR T RESEE )
11001 - A RCET DT G )
11010 - & Xm0 5 5 60 W (%)
11011 - [ 2 F & W (G
11100 - & F 15 & V¢ i @)
11101 - VDD
He - GND
HikOEN. /0 ¥ DL E
A D7 D6 D5 D4 D3 D2 D1 DO
2R Reserved extitst[2] extitst[1] extitst[0] itsdo dio2 dio1 dio0
iy R R R R R/IW R/W R/W R/W
% 4714 =00000000
A &R TheE
7 Reserved | {#8.
6 extitst[2] ANERHWRRES. W GPIO24,: g R B /NS Wil 84 T DAAE e S HUZIR S
5 extitst[1] | SN WARES. WL GPIO # g A2 BN H Wi, A4 1T ATE REAT B GZARAS
4 extitst[0] SMFFWOIRES. W0 GPIOOH: i FE AL A M8 P T, A 4 AT LAY A7 2 BOZIRZS.

[ S
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3 itsdo F£SDOBI I F Ry B B R %0 M 0 S 0 B B ¥ 9019 EnSELS & wE s, W
2 nIRQ#H £ BLESDO3| i L.

2 dio2 AGPIO2HI B #10. i FGPIO2 ML it & /il — > L i i, A TEGPIO 5| il E i v PATE I
AL E. INERGPIO2HY AL B i — A B AN, B4 51 I AR T DAE BeAT 152 HL.

1 dio1 ANGPIO1HEERIO. IR GPIO1HLALE i — A B 8%, A4 384 EGPIOS| ) L A{E ] LL
AR E.  RGPIOTHEL B R — BN, B4 51 B A8 AT LLLE I A 32 EL.

0 dio0 AGPIOOK E#10. Wi GPIOOK AL & il — N ELZ 1% H, 84 I A AEGPIO 5| A L & AT bA
EMAL R E. IR GPIOOKE L B & — AN B R A% N, B4 51 B mT DAAE A7 520

ik OFh. ADC BEE

v D7 D6 D5 D4 D3 D2 D1 DO
&R adcstart/ adcsel[2:0] adcref[1:0] adcgain[1:0]
adcdone
Eit R/W R/W R/W R/W

5 f715=00000000

(VA ey ke
7

adcstart/adc-

Slarjade: | ADc WIEFFAL. W RADCIIE M A2 5E ik, etk L Rl G 51 1

3’ '-@
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6:4 adcsel[2:0] | ADC #AJRIERE. W8 ADCHINJFEERE T
000 - PN Il A% J
001 - GPIOO, i

010 - GPIOA1,
011 - GPIO2, Hiuj
100 - GPIOO(+) - GPIO1(-), #4y
101 - GPIO1(+) - GPIO2(-), #4)

110 - GPIOO(+) - GPIO2(-), %4>
111 = GND

3:2 adcref[1:0] | ADCSEHEEEE. Hil8ADCSH HEIEFWT:
0X - #fRHEE (1.2V)

10- VDD/3

11- VDD/2

1:0 | adcgain[1:0] | ADCAE BRI 2hike . 1£ 72 /05, N HB8 L ADCii b v [ 6 Bt
adcref[0] = 0: adcref[0] = 1:
FS =0.014 x (adcgain[1:0] + 1) x VDD FS = 0.021 x (adcgain[1:0] + 1) x VDD

Hihk10h. ADC BB 88 R =

A D7 D6 D5 D4 D3 D2 D1 DO
L Reserved adcoffs[3:0]
RE R RIW

S =X X X X0000
(A B Tige

7:4 Reserved 1RE5.

3:0 | adcoffs[3:0] | ADC f&RBKIE =
*YLBE: WAL A U IR RE AL WA%= adcoffs[2:0] x VDD / 1000; MSB = adcoffs[3] = Sign 1.

%éﬂcllh. ADC f&
- 109 -
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L D7 D6 D5 D4 D3 D2 D1 DO
L F adc[7:0]
eS| R
FAME = XXXOXXX
(VA B TiRe
7:0 adc[7:0] P ER8ALADCH Hi &
bt 12h. BEARERE
VA D7 D6 D5 D4 D3 D2 D1 DO
4R tsrange[1:0] entsoffs entstrim tstrim({3:0]
B/ SV R/W R/W R/W R/W
S Ai{H = 00100000
(A B TiRe

®
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7:6 | tsrange[1:0] | LRI EER (FSTEER 0..1024mV)
00 - -40° C..64° C (54 LIEM), #%450.5° C(1LSB 7t 8 {ii ADC)
01 - -40° C..85° C, #if&4 1° C(1LSB 7£8 £i,ADC)
11 - 0° C..85° C, i/%50.5° C (1 LSB7E8f7ADC)
10 - -40° F..216° Ff%/% ~1° F(11 LSB7£8{ZADC)
5 entsoffs BEAARSR REMNKEEBZ] °C.
4 entstrim B A5 RRAR A B AR
3:0 tstrim[3:0] | RGBS AR RE.

Register 13h. Temperature Value Offset

DA D7 D6 D5 D4 D3 D2 D1 DO
g% tvoffs[7:0]

v R/W
 fiifti= 00000000

DA 2 TheE

7:0 tvoffs[7:0] i

15 B BRI AN E D 21030 5 3R E. (MSB, tvoffs[8]: sign bit)

Hhit 14h. MRRE R ESETER 1

(A D7 D6 D5 D4 D3 D2 D1 DO
LR Reserved wir[3:0] wtd[1:0]
S| R/W R/W R/W

£z B hik

76 Reserved 1RE.

5:2 wir[3:0] MR R 5 I 2SR (R)E ™.

=
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1:0 wtd([3:0] MR S I 2R R4 (D) 1.
*PLBE: W e A A TSR TWUT = (32 * M * 2R-D) / 32.768 [ms]

it 15h. MaRE RS EE 2

(VA D7 D6 D5 D4 D3 D2 D1 DO
g% th[1 5:8]
it R/W

S{ifE = 00000000
(A £ e

7:0 wtm[15:8] | MeEEERT 33 B (M) fH*.
*PBE: MR N BRIy TwuT = (32 X M x 2R-D) / 32.768 ms.

Huhb16h. MOBEE I ARETS 3

/DA D7 D6 D5 D4 D3 D2 D1 DO
LR wtm([7:0]
Byt R/W

S{ifE = 00000000
iz AR Tk

7:0 wtm[7:0] MRlE BT AR (M) B>
=P B IR I 2R I TH By TwuT = (32 x M x 2R-D) / 32.768 ms.

Huht 17h. MR E R AREL

A D7 D6 D5 D4 D3 D2 D1 DO
B it R

FAME = XXXOXXX

A &%k Ihee
7:0 wtm[15:8] | MLEEE R 28 4AT RS (M) fH*

- ®
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=P B IR I BRI I TE ALy TwuT = (32 x M x 2R-D) / 32.768 ms.

bk 18h MR g B ARE 2

iz D7 D6 D5 D4 D3 D2 D1 DO
2R wtm[7:0]
B v R
HAME = XXXXXXXX
DA 2R Thik
7:0 wtm[7:0] W TR RE I AR AT RS (M) B
*Pi B - W B 5 I SR S8 TwuT = (32 x M x 2R-D) / 32.768 ms.
bk 19h. RAES A BB R SRR (7]
A D7 D6 D5 D4 D3 D2 D1 DO
o Idc[7:0]
i R/IW
A7 = 00000000
A am hEE
7:0 Idc[7:0] AT % A B s der 82 m) /] (LDC)*.

*Note: fIRfE45 A IR FF4E0) 1518 TLbc_oN = (32 x LDC x 2r-D) / 32.768 [ms] R and D {& /& Al i i 1] — ¢ 5 B 72" Huht:
14h. PREEET RIS 1"

Mk 1AL, BER EATRR

(A D7 D6 D5 D4 D3 D2 D1 DO
2 Reserved Ibdt[4:0]
it R R/W
HAME = xxx10100
A AR Thik
75 Reserved 1585,
= ®
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4:0

Ibdt[4:0]

Rt AR AL 1T R A 1T PR A EE AT F it v S 8031, SR8 R s H /T T T BRAEL A r vt e
Wt x4 e BRINME = 2.7V,

*YABE: TELIB R BT TBR 54 Vihreshold = 1.7+lbdt x50mV.

Husk1Bh. Rt F R 2% )

[ivA D7 D6 D5 D4 D3 D2 D1 DO
LK Reserved vbat[4:0]

B gt R R
EAME = XXXOXXX

(A B TiRe

75 Reserved 1RE5.

4:0 vbat[4:0] Bl HE R 2 . A th HE R B — N 547 ADCHEE M A BEIR A X SRR 1SE B — IR w5

f£H B R E B e A B Il &

Huhk 1Ch. IF JEJ3eE%

(A D7 D6 D5 D4 D3 D2 D1 DO
ZF | dwn3_bypass ndec_exp[2:0] filset[3:0]
3| R/W R/W R/IW
EAi{E = 01000000
fr | B TiRe
7 | dwn3_bypass | #FF ERAL by 3 (IR K E).
6:4 | ndec_exp[2:0] | IFUEH: 2 fhAE R b IRAL.
@ -114 -
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3:0

filset[3:0]

IFSEM: 28 A E0% €. BRAEZRDb = 40kbps, Fd =
20kHz , JirLlBw = 80kHz

bt 1Dh. AFC {EIREZ 3

(VA D7 D6 D5 D4 D3 D2 D1 DO
2 afebd enafc afcgearh[2:0] afcgearl[2:0]

Egiv| R/W R/W RIW R/W
SAi{E = 01000000

(VA b ThRE

7 afcbd MERE, ABHAFCHZRZB IR LK.

6 enafc AFC f#igE.

5:3 | afcgearh[2:0] | AFC B ERSWRE.

2:0 | afcgearl[2:0] | AFC {EERXE.
Hihk 1Eh. AFCRERT #5585

(A D7 D6 D5 D4 D3 D2 D1 DO
LK Reserved shwait[2:0] Igwait[2:0]

b3l R R/W R/W

HA{E =xx001000

DA 2w TheE

7:6 Reserved 1RE.

5:3 shwait[2:0] | fEFAFCRIEZ J5HB Er H1&Rs. 135 $i9 2 8, FEH (A= (RegValue + 1) x 2Tb. Ul

R E NI R 5] S 2 B B AFCRL IE & Ai.e. AFCH S 2L 1L,

=

SILICON

LABS

-115-



Si4432 & Hl

F 1% : 13662265959 QQ:462717405

2:0 lgwait[2:0] | FFHAFCKRIEZ BB K M&ERE. MNEI5 Sz 07, K%FF = (RegValue + 1) x 2Tb.
WERBE N0 , Yk R 5] FAY 2 5 A AFCEIE R £ .

The gear-shift register controls BCR loop gain. Before the preamble is detected, BCR loop gain is

as follows:
, crgain
BCRLoopGain = ——
crfast
—ERIEI G, AR T UL E 31 S BCRIFN a0 T
_ creain
BCRLoopGain = ———
Criiow

crfast = 3'’b000FIcrslow = 3’'b101Z N, “crslow” HI{E kT crfast”.

Hiik 1Fh. B8k S 2R

(VA D7 D6 D5 D4 D3 D2 D1 DO
Z% | Reserved rxready crfast[2:0] crslow[2:0]
KA R/W R/W R/W RIW

2 A{E = 00000011

A B4 Thik
7 Reserved 1585,

6 rxready LEEREARRRRSR T Rtk ERAERIN I35 BE AL, S EFIFORR
I BLALRIZ N “0”  ARJA R S eV B shiss .

5:3 crfast[2:0] B ik 55 P A AR

- ®
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2:0 crslow[2:0] | FFeh KB RAHEE.

ndec_exp

The oversampling rate can be calculated as rxosr = 500 kHz/(2 xRX_DR). The ndec_exp and the
dwn3_bypass values found at Address: 1Ch — IF Filter Bandwidth register together with the receive data rate (Rb) are
the parameters needed to calculate rxosr:

S00=(1+2xdwn3 _bvpass)

rxosr = 2'1"1?' exp-3

< Rb= (14 enmanch)

The Rb unit used in this equation is in kbps. The enmanch is the Manchester Coding parameter (see Reg. 70h,
enmach is 1 when Manchester coding is enabled, enmanch is 0 when disabled). The number found in the equation
should be rounded to an integer. The integer can be translated to a hexadecimal.

For optimal modem performance it is recommended to set the rxosr to at least 8. A higher rxosr can be obtained by
choosing a lower value for ndec_exp or enable dwn3_bypass. A correction in filset might be needed to correct the
channel select bandwidth to the desired value. Note that when ndec_exp or dwn3_bypass are changed the related
parameters (rxosr, ncoff and crgain) need to be updated.

Hiik 20h. EHEPRE SRR

fr D7 D6 D5 D4 D3 D2 D1 DO
LR rxosr[7:0]
B v R/W

S{ifE =01100100
(A B Tk

7:0 rxosr[7:0]

#¥:Z. 3 LSBs are the fraction, default = 0110 0100 = 12.5 clock cycles per data bit

The offset can be calculated as follows:

®
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YW+ndec_exp
Rb # (1+ enmanch) » 27" =%

neoff = . \
500x(1+2xdwn3 _byvpass)
The default values for register 20h to 23h gives 40 kbps RX_DR with Manchester coding is disenabled.
Hudk 21h. WK ERE 2

(v D7 D6 D5 D4 D3 D2 D1 DO
LK rxosr[10:8] stallctrl ncoff[19:16]
B/ Vi R/W R/W R/W
HAi{H = 00000001
(A B R
7:5 rxosr[10:8] . X
EHREER. ERAL
4 stallctrl NBCRZH
3:0 ncoff[19:16]
NCO fmz. W L.
ik 22h. BEMERERZE 1
fr D7 D6 D5 D4 D3 D2 D1 DO
LR ncoff[15:8]
Bt | R/W
2 Aifti= 01000111
A AR ThieE

7:0 ncoff[15:8]
NCO fmZ. W LA

Register 23h. Clock Recovery Offset 0
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A D7 D6 D5 D4 D3 D2 D1 DO
&R ncoff[7:0]
3} R/W
S Ai{E= 10101110
A B Ihke
7:0 ncoff[7:0]
NCO fmZE. W EmrIA
PEFRIE 7 ] 1F 5 Nergain = 2 (rxosr x h x P), 45 5Ih =2 x FD / RX_DR.
Mkt 24h. BEPRE ER R 1
A D7 D6 D5 D4 D3 D2 D1 DO
2 Reserved crgain[10:8]
it R/W R/W
275 =00000010
(A By Thee
7:3 Reserved 17
2:0 | crgain[10:8] | BHEPIKE ERHEFRE .
Hidlk 25h. B4R RE E R EFR I 250
A D7 D6 D5 D4 D3 D2 D1 DO
LR crgain[7:0]
3} R/W
(A By Thse
7:0 crgain[7:0] | Clock Recovery Timing Loop Gain.
HAifE: 10001111
bk 26h. BBUS SREREREE (RRSD
‘ﬁf_‘D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO‘
@ -119 -
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L rssi[7:0]
E it R
2 £/ =00000000

(A B R

7:0 rssi[7:0] BRfESRER RS (RSSD H

bt 27h. RSSITE T EE R~ B EWE S RETE R

A D7 D6 D5 D4 D3 D2 D1 DO
L F rssith[7:0]

3t} R/W
S 7{E = 00000000

(A B hag

7:0 rssith[7:0] . X X s

(BWfE5HERET~ (RSSD 1R, WRRSSHEME TITRE, FHHESHRE

bt 28h. RERrEE1

/DA D7 D6 D5 D4 D3 D2 D1 DO
L2 adrssi[7:0]

KA R
EAr{E = 00000000

(A B4 Thke

7:0 adrssi[7:0] | fERZ1 EMEMRSSHA
bt 29h. Keks4E2

1 D7 D6 D5 D4 D3 D2 D1 DO
& adrssi2[7:0]

-
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i R

S {fE = 00000000
iz AR Tk

7:0 adrssi2[7:0] | ZERL2 LM EFIRSSIHE.

Hiik 30h. FEEAFEER]

A D7 D6 D5 D4 D3 D2 D1 DO
R enpacrx Isbfrst crcdonly Reserved enpactx encrc crc[1:0]
3t R/W R/W R/W R/W R/W R/W R/W

S Ai{E =10001101

(VA ey e

7 enpacrx fEREEIR AL, R IEAEEHFIFOR A (dtmod=" 10" ), AT REfdi it E sh R b FE ik
Henpacrx=" 1" {EHSCEE R A8 B s RE S AL HL. 75 77 25 30-4 D A5 VF Al .45 44
M E. BE enpacrx=" 07 /EFEICE I8 @ I8 K AR (AL BE ek A2 [F) 20 7 3
PERFIFO G —1)

BARARAL, LSB HILlLhg. WRILAL B 17 B i S AR AR R
5 credonly | {UXCRCEHEAERE, Hutbfzidy “17 , CRCIFEITIFIF HAA KNG B B8,

- ®
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4 Reserved 158,
enpactx fEREEIE AR ST AL HE. i B IE AR FHFIFORE (dtmod="10" ), i REfH #E H 3h K (oAb 2.

W Eenpacrx=" 1" fERGHEER RS B ) ReEE Wb . T A7 3R 30-4D A VR fL 4G
MR ZMECE. %E enpacrx=" 0" FEH2CEE I EW A MR AL B BB AE [F) 2D 73R
BRI FIFOJG B2l —11.

2 encrc CRCAFRE. WIRMAIEA “17 , BRI LRI IE =4

1:0 crc[1:0] CRC ZTiF:
00: CCITTT
01:CRC-16
10:IEC-16
11:Biacheva

®
#iit 31h. EZMAC W&

(A D7 D6 D5 D4 D3 D2 D1 DO
LR Reserved rxcrc1 pksrch pkrx pkvalid crcerror pktx pksent
B/ iyl R R R R R R R R
S {7f5 = 00000000

VA R The

7 Reserved | {#E.

6 rxcrc1 If high, it indicates the last CRC received is all one’s. May indicated Transmitter

underflow in case of CRC error.

S pksrch H|ABER, Ypksrch=10F, TLIEER AR EIRE .

4 pkrx BWBEER, Zpkrx =1 B, Jo24HTEERR— MR EEE .

3 pkvalid B EIRE SRR, Hpkvalid = 17 I 3G 2 RIS —MA AU BEE R, (InAFfF

ax03AHE AL, (HRFEIRQAZEAL)

=
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2 crcerror TEIRTLATG R IESER(CRC). Hercerror = ‘17 I, — MG TL A SRS IE R 17 CL 4 A6 )
F.( WFARROSMAFMAL, (R EIRQASEAL

1 pktx BIRERS, Hpktx =1 B, T84T IEE RS — MR

0 pksent BB KE, Ypksent= " 1" I, TLOLKIE T —EE f.( nZFAEAR03

MFEEAL, EREEIRQAREN).

Hidk 32h. ikl

v D7 D6 D5 D4 D3 D2 D1 DO
L bcen[3:0] hdch[3:0]
Byt | R/W R/W

EAi{E = 00001100

(VA 2R Dhke

7:4 bcen[3:0] | JHEMBIE(FFh)REIIAERE. 1R e S Wk 7 A I — A Ae, UL A T OK. 35 iR (it sk
FATAIAR R A DN 145 A A B FFh-— A A A
0000 - & )= #% b 4k fE fiE.

0001 - i 3k =7 75 0 )7 4 M1 hb A AE
0010 - sk = %% 1 )7 #& #b hb i 5
0011 - 3k 5 5% O A1 1 J7 & My kb fE e
0100 — ...

- ®
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3.0

hdch[3:0]

G I T She 7546 2 BRI A Sk 2715 . — AN m S RIS R hdeh[2:0] 750 Sk 715
LA

0000 - ¥ A # WEN mi Sk & W

0001 - =Z=75 0 £ e 2| i =k A& .

0010 -5 1 # U 2 i sk K& ..

0011 - 5 0 A1 14% e 3 mi Sk A& M.

0100 — ...
#uhk33h. ik
A D7 D6 D5 D4 D3 D2 D1 DO
LR Reserved hdlen[2:0] fixpklen synclen[1:0] prealen[8]
KR R R/W R/W RIW R/W
S fi{E =00100010
A By 8 Thee
7 Reserved 1585,
6:4 hdlen[2:0] | REMWILKEE, W14 k5 (enpactx) i it ZCH €0 b FRAR, I8 FH i Se 4 BE i Sk e it 9
R
000 - WA KMk
001 - Mmizk3
010 - M 3k 3 1 2
011 - i 3k 3.2 AN
100 - i k3. 2.1 #0
3 fixpklen Bk KB Afixpklen = 17 B WS B R (K (pklen[7:0]) 1M B A ST 50
ALK RN, Mfixpklen = 07 i Sk/ELFE SR LK .

=
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2:1 synclen[1:0] | FZFKE. A 78 FEA 2T [F25 70 75580 170 721 F s i 7 & 5t
00 - [[E%¥3

01 - [FB73M12

10 - [FB53.2811

11 - [APF3.21H1 0

0 prealen[8]

AT S K B A AL (MSB). & 85 BT ALK .

itk 34h. BT SALK A

hr D7 D6 D5 D4 D3 D2 D1 DO
£ R prealen[7:0]
Byt | R/W
Reset value = 00001000

iz 2K iRk

7:0 | prealen[7:0] | BIFRIKEE, [8:0]2F f7 s MEAR LB AL 777, U prealen[8:0] = ‘00000011 14H
T 3247 B4 AT DK B K I RT S K Zprealen[8:0] = 111111111 M4 F—4
255 NFHiIKE, 50 will have the same result as if writing 1, which corresponds to one
single nibble of preamble.

Huht 35h. HI AT 1

(VA D7 D6 D5 D4 D3 D2 D1 DO
2 preath[4.0] Reserved
Byt | R/W R/W

- ®
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Reset value = 00100000
A ey i Thae
7:3 preath[4:0] | ZEfi I3 8] Kb B 25 %L
2:0 Reserved | f*H.

ik 36h. FEH3

A D7 D6 D5 D4 D3 D2 D1 DO
L FR sync[31:24]
E il RIW

Reset value = 00101101
LivA AR ThRe
7:0 sync[31:24]

RAPF3, ASFHRENF.

bk 37h. FBE2

/DA D7 D6 D5 D4 D3 D2 D1 DO
LR sync[23:16]
KA R/W
Reset value = 11010100
(A ‘ B4 ‘ B5)):13
7:0 | sync[23:16] | FF2, FHBTHE AT
ik 38h.FHF1
A D7 D6 D5 D4 D3 D2 D1 DO
L2 sync[15:8]
3t} R/W

Reset value = 00000000
(A B iRk

7:0 sync[15: 8]

RBFL FLTH AT

- ®
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(VA D7 D6 D5 D4 D3 D2 D1 DO
L2 sync[7:0]

v R/W
Reset value = 00000000

fr B TiRe

7:0 sync[7:0]

B30, FPFHE AT

Huhik3Ah. R SHisk3

A D7 D6 D5 D4 D3 D2 D1 DO
LR txhd[31:24]

it R/W
Reset value = 00000000
£z \ 2 ] ThEe
7.0 | txhd[31:24] | REWIELS, RIS
bk 3Bh. &gHwisk2

(VA D7 D6 D5 D4 D3 D2 D1 DO
LR txhd[23:16]

HA R/W
Reset value = 00000000

iz ZFK Thee
7:0 txhd[23:16] RETmik2, KEWEkE =AFI

bk 3Ch. Kkl

-
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VA D7 D6 D5 D4 D3 D2 D1 DO
&R txhd[15:8]
RKH RIW
Reset value = 00000000
DA SR ke
7:0 txhd[15:8] KAWL, KEWLE A
#iik 3Dh. KEFMisko
bz D7 D6 D5 D4 D3 D2 D1 DO
&R txhd[7:0]
RKH RIW
Reset value = 00000000
fir SFF Thie
[ e PSR v
Huik 3Eh. REEIEAKE
DA D7 D6 D5 D4 D3 D2 D1 DO
ki pklen[7:0]
B i RIW

Reset value = 00000000

B

ey

Theg

=
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7:0 pklen[7:0]

BRI, pklen[7:0] ZFA7as IE S T RGO 7%, #lin pklen[7:0] =
‘00001000" A1 24 F—AMRLEUE BRACHE, FOR IR K FE R pklen[7:0] = ‘11111111, —
A~ 255fHdE L,

BRI AE S (31h) ISR AR M7 B WO AR ISk 7 3 BIOMIBL 75 . EZAC RS

ik 3Fh. Rdimisk3

L D7 D6 D5 D4 D3 D2 D1 DO
ZHR chhd[31:24]
it R/W
Reset value = 00000000
(VA \ B ] hRE
7:0 | chhd[31:24] | ISK3, RS A
bk 40n. fEENSL 2
DA D7 D6 D5 D4 D3 D2 D1 DO
2FK chhd[23:16]
it R/W
Reset value = 00000000
£z \ B ] ThRe
7:0 | chhd[23:16] ISk 2, Sk =AFE
Mk 41h. skl
L D7 D6 D5 D4 D3 D2 D1 DO
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&R chhd[15:8]

Byt R/W

Reset value = 00000000

(A \ B ] R
7:0 | chhd[15:8] |2, ISk = AN

itk 42h. {RMISLO

A D7 D6 D5 D4 D3 D2 D1 DO
LR chhd[7:0]

it R/W
Reset value = 00000000

fr R iR

7:0 chhd[7:0] . .

ko, sk —ANFEHN.

TSk A3 B8 T 15 3B OFH B Az Fas il 5 21 i Sk B A ISk 5 ROz . HREALBEE N “1” XX Ay,
Huhk 43h. WiskfERE3

/DA D7 D6 D5 D4 D3 D2 D1 DO
R hden[31:24]

E it R/W
Reset value = 00000000
(A ‘ B iRk
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7:0

| hden[31:24]

Hihk 44h. hifERE 2

| WILEAE3, WILEALE IS

(VA D7 D6 D5 D4 D3 D2 D1 DO
&R hden[23:16]

Eit) R/W
Reset value = 00000000
iz ‘ B ‘ TiRe
7.0 | hden[23: 16] | WISk ERE, WILAEE S A,
FAE5 45h. miskfERERL

pr D7 D6 D5 D4 D3 D2 D1 DO
R hden[15:8]

HA R/W
Reset value = 00000000
iz 2K Thee
70 | hden[15:8] | WULAEAEL, WISk ERE AN
ik 46h. WiskfEREO

DA D7 D6 D5 D4 D3 D2 D1 DO
&R hden[7:0]

it R/W

Reset value = 00000000
A LK ThRE
7:0 hden[7:0]
WisLfEREOD, MikMEREE —NFET.

-y
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(VA D7 D6 D5 D4 D3 D2 D1 DO
2R rxhd[31:24]
v R
Reset value = 00000000
fr | |
70 | mxhd[31: 24] | BlBIRIWIELS, BkBINL I IIAFE
Hhik 48h. B BNL2
fr D7 D6 D5 D4 D3 D2 D1 DO
LR rxhd[23:16]
B v R
Reset value = 00000000
fr | |
70 | rxhd[23:16] | BBk, BBk A
Hihk4oh. EWEMbEL 1
iz D7 D6 D5 D4 D3 D2 D1 DO
LR rxhd[15:8]
v R
Reset value = 00000000
b | |
70 | rxhd[15: 8] | BRIk, BRIk A
itk 4Ah. BRUWCE)EIWiko
iz D7 D6 D5 D4 D3 D2 D1 DO
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2R rxhd[7:0]
3t R
Reset value = 00000000
(A B4 B5j): 14
7:0 rxhd[7:0]
W R Mo, BWRBIRINESLPE —NFT.

#uhk4Bh. BB EKE

VA D7 D6 D5 D4 D3 D2 D1 DO
2R rxplen[7:0]

3t R
Reset value =11111111

BL 2 hee

7:0 rxplen[7:0] | Zfixpklen=0, EWBIFEIEEMLKE, (Specifies the number of Data bytes in the

last received packet) This will be relevant ONLY if fixpklen (address 33h, {i[3]) is low
during the receive time. If fixpklen is high, then the number of received Data Bytes can
be read from the pklen register (address h3E).

Hohk50h, AR B LRk

[ivA D7 D6 D5 D4 D3 D2 D1 DO
2R Reserved atb[4:0]
it R/W R/W
Reset value = 00000000
(VA 2 ThRE
7:5 Reserved 1RE5.
= ®
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4:0 atb[4:0]

WK L. IBAFETESTp and TESTn k[ P9 SRR A Rk 3.

i 35, BB & ERE RN BEES

atb[4:0] GPIOx GPIOx
1 MixIp MixIn
2 MixQp MixQn
3 PGA_Ip PGA_In
4 PGA_QP PGA_Qn
5 ADC_vcm ADC_vcmb
6 ADC ipoly10u ADC_ref
7 ADC Refdac p ADC_Refdac_n
8 ADC_ipoly10 ADC_ipoly10
9 ADC _Res1lp ADC_Res1In
10 ADC_Res1Qp ADC_Res1Qn
11 Reserved Reserved
12 Reserved Reserved
13 Reserved Reserved
14 Reserved Reserved
15 Reserved Reserved
16 Reserved Reserved
17 Reserved Reserved
18 ICP_Test PLL_IBG_05
19 PLL_VBG VSS_VCO

=
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20 Vetrl_Test PLL_IPTAT 05
21 PA_vbias Reserved
22 DIGBG DIGVFB
23 IFBG IFVFB
24 PLLBG PLLVReg
25 IBias10u IBias5u
26 32KRC_Ucap 32KRC_Ures
27 ADC8_VIN ADC8_VDAC
28 LBDcomp LBDcompref
29 TSBG TSVtemp
30 RFBG RFVREG
31 VCOBG VCOVREG
Huhk51h, Frre e
(A D7 D6 D5 D4 D3 D2 D1 DO
2 FR Reserved ensctest dtb[5:0]
e it} R/W R/W R/W
Reset value = 00000000
VA HFR The
7 Reserved | {#E.
6 | ensctest | mwiEfERE, ULirA <17 Bf, GPIOO¥ ScanEnifiA.
5:0 dib[5:0] | FFWREL. GPIOLAC E A 7 I IR & it .
F 36. HFMABL ERERNATHFEES
dtb[4:0] GPIOO0 Signal GPIO1 Signal GPI102 Signal
0 wkup_clk_32k wake-up 32kHz clock rbase_en first divided clock clk_base timebase clock
1 wkup_clk_32k wake-up 32kHz clock wake_up wake-up event tm1sec 1 sec timebase
2 ts_adc_en aux. ADC enable adc_rdy n aux. ADC conversion ready adc_done aux. ADC measurement
done
3 cont_lbd low battery continuous Ibd_on low battery ON signal Ibd unfiltered output of LBD
mode
4 div_clk_g gated divided clock uc_clk microcontroller clock ckout_rcsel slow clock selected
5 en_div_sync clock divider enable en_ckout clock out enable en_ckout_s clock out enable (sync'ed)
(sync'ed)
6 osc30_en oscillator enable 0sc30_bias2x oscillator bias control xok chip ready
7 xok chip ready zero_cap cap. load zero 0sc30_buff_en buffer enable
8 tsadc_needed aux. ADC enable ext_retran ext. retransmission request tx_mod_gpio TX modulation input
9 gpio_0_oen_n GPIOO0 output enable gpio_0_aen GPIOO0 analog selection gpio_0_aden GPIO0 ADC input line
. © enable
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10 int_ack1 interrupt acknowledge 1 int_ack2 interrupt acknowledge 2 int_store interrupt latch closed
11 ext_int2 ext. interrupt from GPI02 irq_fz8 combined external status msk_{.8 combined masked ext. int.
12 sdo_aux_sel SDO aux. Wjfgselect sdo_aux SDO aux. signal nirq_aux_sel nIRQ aux. jfitselect
13 trdata_on_sdi TX/RX data on SDI tx_mod TX modulation input tx_clk_out TX clock output
14 start_full_sync RC osc. full calibration start_fine_sync RC osc. fine calibration xtal_req crystal req. for RC osc. cal.
15 coarse_rdy RC osc. coseltniré cal. ready fine_rdy RC osc. fisrfn(aerial. ready xtal_req_sync sync'ed crystal request
16 vco_cal_rst_s_n VCO calibration reset vco_cal VCO calibration is running vco_cal_done VCO calibration done
17 vco_cal_en VCO calibration enable en_ref_cnt reference counter enable en_freq_cnt_s frequency counter enable
18 vco_cal_en VCO calibration enable pos_diff positive difference to goal en_freq_cnt_s frequency counter enable
19 dsm_clk_mux DSM multiplexed clock pll_fb_clk_tst PLL feedback clock pll_ref clk_tst PLL reference clock
20 dsm[0] delta-sigma output dsm[1] delta-sigma output dsm[2] delta-sigma output
21 dsm[3] delta-sigma output pll_fbdiv15 dsm_rst_ s n delta-sigma reset
22 pll_en PLL enable: TUNE state pllt0_ok PLL initial settling OK plits_ok PLL soft settling OK
23 ch_freq_req frequency change request plits_ok PLL soft settling OK vco_cal_done VCO calibration done
24 vco_cal_en VCO calibration enable pll_vbias_shunt_en VCO bias shunt enable prog_req frequencyr(r;calculation
25 bandgap_en bandgap enable frac_div_en fractional divider enable buff3_en buffer3 énable
26 pll_pfd_up PFD up signal pll_pfd_down PFD down signal pfd_up_down PFD outpu't change
27 pll_lock_detect PLL lock detect pll_en PLL enable: TUNE state plit0_ok PLL in(iii(aolieetﬂi)ng OK
28 pll_en PLL enable: TUNE state pll_lock_detect PLL lock detect plits_ok PLL soft settling OK
29 pwst[0] internal power state pwst[1] internal power state pwst[2] internal power state
xR 36. HAMALL LRNHBHFES (ELTD
dtb[4:0] GPIO0 Signal GPIO1 Signal GPI102 Signal
30 xok chip ready: READY state pll_en PLL enable: TUNE state tx_en TX enable: TX state
31 ts en temperature sensor enable auto tx on automatic TX ON tx_off TX OFF
32 ch_fr;q_req frequency change request retu_rn__tx return from TX pk_sent packet sent
33 retran_req retransmission request tx_ffpt_store TX FIFO pointer store tx_ffpt_restore TX FIFO pointer restore
34 pa_on_trig PA ON trigger dly_5us_ok 5 us delay expired mod_dly_ok modulator delay expired
35 tx_shdwn TX shutdown ramp_start modulator ramp down start ramp_done modulat;);éz?p down
36 pk_sent_dly delayed packet sent tx_shdwn_done TX shutdown done pa_ramp_en PA ramp enable
37 tx_en TX enable: TX state Ido_rf_precharge RF LDO precharge pa_ramp_en PA ramp enable
38 pa_on_trig TX enable: TX state dp_tx_en packet handler (TX) enable mod_en modulator enable
39 reg_wr_en register write enable reg_rd_en register rdead enable addr_inc register address increment
40 dp_tx_en packet handler (TX) enable data_start start of TX data pk_sent packet has been sent
41 data_start start of TX data tx_out packet handler TX data out pk_sent packet has been sent
42 ramp_done ramp is done data_start start of TX data pk_tx packet is being transmitted
43 tx_ffaf TX FIFO almost full tx_fifo_wr_en TX FIFO write enable tx_ffem_tst internal TX FIFO empty
44 clk_mod mOd”'at"rC%de 10MHz tx_clk TX clock from NCO rd_clk_x8 read clock = tx_clk / 10
45 mod_en modulator enable ramp_start start mods(l)a\:;r ramping ramp_done modulator ramp done
46 data_start data input start from PH ook_en OOK modulation enable ook (also OOK modulation
internal PN9)
47 prog_ req freq. ct::g:sls tupdate freq_err wrong freq. indication dsm_rst_s_n dsm sync. reset
48 mod_en modulator enable tx_rdy TX ready tx_clk TX clock from NCO
49 dp_rx_en packet handler (RX) enable prea_valid valid preamble pk_srch packet is being searched
50 pk_srch packet is being searched sync_ok sync. word has been rx_data packet handler RX data
detected input
51 pk_rx packet is being received sync_ok sync. word has been pk_valid valid packet received
52 sync_ok sync. word has been cre error CRC grerfrcrii been hdch_error header error detected
detected - detected
53 direct_mode direct mode rx_ffaf RX FIFO almost full rx_fifo_rd_en RX FIFO read enable
54 . fi7_clk {7 clock prea_valid valid preamble rx_data demodulator RX data
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output
55 prea_valid valid preamble prea_inval invalid preamble ant_div_sw antenna switch (algorythm)
56 sync_ok sync. word has been fi7_clk . clock rx_data demodulator RX data
detected output
57 demod demodulator phase MSB demod phase [3] demodulator MSB-1 demod phase demodulator MSB-2
phase[4] [2]
58 prea_valid valid preamble demod_tst[2] demodulator test demod_tst[1] demodulator test
59 agc_smp_clk AGC sample clock win_h_tp window comparator high win_|_tp window comparator low
dly’d
60 agc_smp_clk AGC sample clock win_h_dly_tp window comparator high win_|_dly tp window comparator low
dly'd
61 Idc_on active low duty cycle pll_en PLL enable: TUNE state rx_en RX enable: RX state
62 Idc_on active low duty cycle no_sync_det no sync word detected prea_valid valid preamble
63 adc_en ADC enable adc_refdac_en ADC reference DAC enable adc_rst_n combined ADC reset
bk 52h. &SRR
(A D7 D6 D5 D4 D3 D2 D1 DO
2R Reserved txmod[2:0] Idorampl[1:0] txramp[1:0]
e 3t} R/W R/W R/W R/W
(VA B Thee
7 Reserved | {f&E
6:4 | txmod[2:0] | RAHEBIMIE. 5 PA fiERE MU IAHITF 4 L IR 93 5, 25 VF PA R1K E TR REW i
BM 0 ps F| 28 us, Sk Aus X WAEVF PA RHE N TAE.
3:2 | ldoramp[1:0] | K&t LDO Ramp Time. The RF LDO is used to help ramp the PA to prevent VCO
pulling and spectral splatter.
00: 5 us
01: 10 us
10: 15 us
11: 20 ps
1:0 txramp[1:0] | &&F Ramp Time. The PA is ramped up slowly to prevent VCO pulling and spectral
splatter. This register sets the time the PA is ramped up.
00: 5 us
01: 10 ys
10: 15 us
11: 20 ys
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RIEJGPLLERIBCERE] GAR3 Al E . T =T+ T,
Hudk 53h. PLL J@iERHE]

L D7 D6 D5 D4 D3 D2 D1 DO
g% plits[4:0] plit0
gl R/W R/W
Reset value=01010010

£z B TiRe

7:3 plits[4:0] PLL 3KERSLEYB)(TS). 7E R 20X AN 35 A7 24 TS 8l e A PLLSE & — AN s
WAL XAMETE 0 us#310 s [AIATALE, 54K10 us . BRIARIPLLAS (B £ 100ps. WLk
[T

2:0 plit0 PLL ZEILEEI(TO). XANZFA7-28 W B I 0] 1 PLLAE RS IE 58 i 2 Je A R IXAMEEO psEl
70 pusZ A/ AL & 2P K10 us ERAIPLLES (A4 20 ps. L b 24 =K.

- ®
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A D7 D6 D5 D4 D3 D2 D1 DO
2 Reserved | xtalstarthalf | adccaldone enrcfcal rccal vcocaldp vcocal skipvco
B it R RIW R R/W RIW R/W RIW R/W
(A vy Thie
7 Reserved | {#E.
6 xtalstarthalf | If Set, the Xtal Wake Time Period is Halved.
5 adccaldone - . . X
Delta-sigma ADCRIE 24T . Wi R 2 I 72 ©L 4 58 s UL 2 15 281 “17

4 enrcfcal = . B B i
RC R MBBARIEMERE. WEILMBN “17 , RCIRY 2 FEBH20s AT — UK .

3 rccal RC SRHIRIE. A1 R E recal=“1" K H 3h#04T 32kHz RC R & M sRIEVERZIE. 41
RAL BE M BB OE N & B0 A4 T oM BE BRI A R S B E IR IERCHRG 4.
RRIEE ) 2ms. ffifig 32kHz RC R e AT — MRIE. WEX/MESMN 07 2 1
THERIE. WA B 3hiEE.

2 vcocaldp VCORIERUS B RE. 24 A7 "1, VCORE IE & T 5 A, B TS IE T A 1

1 vcocal VCOMBHIRIE. st THAs X It Hpllon="1" % Bvcocal=" 1" ¥ ffi& HasVCO
RIE— R ALK B EhiE %,

0 skipvco BEid A IE, ¥ Eskipveo=1, G MHDIRE N KPR BUR BSOS I # BEid VOCKL IE .

=
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it 56h. RS

fir D7 D6 D5 D4 D3 D2 D1 DO
2R berfbyp slicfbyp Dttype afcpol Reserved refclksel refclkinv igswitch
Ecvidl| R/W R/W R/W R/W R/W R/W R/W R/W
Reset value = 00000000

A 2R Thee

7 berfbyp If set, BCR phase compensation will be bypassed.

6 slicfbyp If set, slicer phase compensation will be bypassed.

5 Dttype Dithering J5%!. If low and dither enabled, we add +1/0, otherwise if high and dithering

enabled, we add +1.

4 afcpol AFC loop polarity selector (costumer should not touch it).

3 Reserved 1RE.

2 refclksel Delta-SigmaZ# b #Fi%#E ( 1: 10 MHz 0: PLL )

1 refclkinv Delta-Sigma &%} 5hJE{2 B 5.

0 igswitch 1&Q fEEVI#HAfERE.
Hidk 57h. FRBENR

(A D7 D6 D5 D4 D3 D2 D1 DO
R pfdrst fbdiv_rst Cpforceup | cpforcedn cdonly cdourr[2:0]
3t R/W R/W R/W R/W R/W R/W
Reset value = 00000000

A R Thae

7 pfdrst Direct Control to Analog.
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6 fbdiv_rst Direct Control to Analog.
5 cpforceup | FRELZEIRH| LT,

4 cpforcedn | FRELZE SR H| T B,

3 cdconly 7o B {UNDCRE .

2:0 cdcurr[2:0] | FEHEEDCHERE.

Hipt 58h. FEHIE HRMIA/Override

v D7 D6 D5 D4 D3 D2 D1 DO
2R cpeurr[1:0] cpcorrov cporr[4:0]

B/ Vi R/W R/W R/W
Reset value=100X X X X X

A 2 ThRE

7:6 cpcurr[1:0] | ZRHEHRK ERERE). SR EBPLLATE. IREX T HTA B L5 2Rk AR 8 2
Eiof

S cpcorrov 78 HLIR 1B TR S AE AR
4:0 cpcorr[4:0] | ZEHEFEBIEE.

bt 59h. HR4 B E/Delta-Sigma Wik

(A D7 D6 D5 D4 D3 D2 D1 DO
£ | txcorboosten fbdivhc d3trim[1:0] d2trim[1:0] d1p5trim[1:0]
HKAY R/W R/W R/W R/W R/W
Reset value = 10000000

A AR Thhe

7 txcorboosten | |t this is Set, then vcocorr (reg 5A[5:2]) = 1111 during TX Mode and VCO CAL fol-

lowed by TX.

6 fbdivhc KRR GBI 558 I RE(+5 PA).
5:4 d3trim[1:0] | M ECEE3EMIKIAE.

3:2 d2trim[1:0] | ZECES 2B IKIAME.

1:0 | d1p5trim[1:0] | A ECAS1.5 (div-by-1.5) ELFRKAE.

- ®
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il 5Ah. VCO HIRIETT

(A D7 D6 D5 D4 D3 D2 D1 DO
A F | txcurboosten | vcocorrov veocorr[3:0] vcocur{1:0]
it R/W R/W R/W R/W
Reset value = 00000000
A AR B5j ) i
7 txcurboosten | If this is Set, then vcocur = 11 during TX Mode and VCO CAL followed by TX.
6 VCOCOrrov VCO Current Correction Override.
5:2 | vcocorr[3:0] | VCO HiHEIFE.
1:0 | vcocur[1:0] | VCO Eayi#8iAT{4.
il 5Bh. VCO #1E/#85
(A D7 D6 D5 D4 D3 D2 D1 DO
%R | vcocalov/vcdone vcocal[6:0]
it R/W R/W
Reset value = 00000000
fr R Tige
7 vCo- VCO KIE Override / 58/%. 4vcocalov=" 0" ,i#itizElvcocal %717 2%, ML ZL P 3V C O
calov/vedone | 45 *ycocalov=" 1" I, VCOL; GLilfi ik SPI'S A rcccal 25 77 24 /1 A, £ 4% 1F i #258
BB AR R 17
6:0 veocal[6:0] | VCO KRIEZHR.

-y
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#uhk5Ch. A AR

A D7 D6 D5 D4 D3 D2 D1 DO
2R dsmdt Vcotype enoloop dsmod dsorder[1:0] dsrstmode dsrst
Byt R/W R R/W R/W R/W R/W R/W
Reset value=0Xx001110

A By 8 Thee

7 dsmdt

Enable DSM Dithering. If low, dithering is disabled.

6 Vcotype VCO 2K#.

0: basic, constant K 1: ¥ n] 28 2%, 28 kK

5 enoloop FTFEFF A R,

4 dsmod Delta-Sigma Z#L.

0: 64 000 1: 65 536
3:2 dsorder[1:0] | Delta-Sigma JifF.

00: 0 order

01: 1st order

10: 2nd order

11: Mash 111
1 dsrstmode | Delta-Sigma E A=,
0 dsrst Delta-Sigma EAI.

=
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Hiht 5Dh. HEHREREER 1

fir D7 D6 D5 D4 D3 D2 D1 DO
2R enmix enina enpga enpa enbf5 endv32 enbf12 enmx2
E iyl R/W R/W R/W R/W R/W R/W R/W R/W
Reset value=00000000

VA 2R The

enmix VR AT 2% RE A Ot
enlna LNA 1 RE#B0.

7

6

5 enpga PGA fHgE#E0H.

4 enpa PIE Y, N L

3 enbf5 2 Ph RS RERE L.

2 endv32 SECER3 2 fEREEL.

1 enbf12 ZIhER1 2 fEEEHEEI.

0 enmx2 AR 2 [FRE@EL.
bk SEh. HHERE2

(A D7 D6 D5 D4 D3 D2 D1 DO
2R ends enldet enmx3 enbf4 enbf3 enbf11 enbf2 plireset
%’sﬁ R/W R/W R/W R/W R/W R/W R/W R/W
Reset value = 01000000

A AR Thik

ends Delta-Sigma f# &5k,

enldet

PUTRIfERE (EREEHIAER) |

enmx3 BEA% 3 fFREE.
enbf4 ZrpaR4 fFREEL.

7
6
5
4
3 enbf3 ZErhEs 3 {HARAELN.
2
‘@ - 144 -
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ZErhas 2 fHRBHARLN.
PLL&EAL{5 R85,

1 enbf2

0 plireset

ik SFh. BERfFREEELM 3

bz D7 D6 D5 D4 D3 D2 D1 DO
2R enfrdv endv31 endv2 endv1p5 dvbshunt envco encp enbg
3t R/W R/W R/W R/W R/W R/W R/W R/W
Reset value=00000000

(A 2 Thge

7 enfrdv 5343 L 25 o R kE B

6 endv31 SyTRgE 3_1 fHREABLE.

5 endv2 SrECER 2 (HABAELN.

4 endvips | 4ECEE 1.5 (div-by-1.5) {FAEBEG.

3 dvbshunt | VCO fiE/-Ti%k LRG0

2 envco VCO f#fginh.

1 encp 7t FL IR Bt

0 enbg TR RE R b
Huht 60h. SEJIEH A R B

br D7 D6 D5 D4 D3 D2 D1 DO
2R Reserved chfiladd[3:0]

b i R/W R/W
Reset value = 00000000

bz B Thee

7:4 Reserved 1RE.

3:0 | chfiladd[3:0] | FUE IS REEIRFAGHBE. STTE I8 ik 2% R B T H2 o,

=
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Huhk 61h. SUEIER R RBUE

7 D7 D6 D5 D4 D3 D2 D1 DO
£ R Reserved chfilval[5:0]
Byt | R/W R/W
Reset value=00000000
iz 2K iRk
7:6 Reserved 178,
5:0 | chfilval[5:0] | ZEZERFEMchiiladd[3:0]45 H o HhE B JE 28 RHE.
bk 62h. ARG A/ b B S AL
/A D7 D6 D5 D4 D3 D2 D1 DO
LR pwst[2:0] clkhyst enbias2x enamp2x bufovr enbuf
Syl R R/W R/W R/W R/W R/W
Reset value = xxx00100
fr B iRk
75 pwst[2:0] | & H A EIRA.
LP:000
Ti#%: 001
P 011
K5 010
B 111
4 clkhyst BePi e B
3 enbias2x 2 RERIRITEEE.
2 enamp2x 2 REFRERE.
1 bufovr B S h A ERAR I, A R ULA N 17 FRAT enbuf(r i i) fr H 22 v 2.
0 - HPIREHLERIEHH e
1 - Henbuf A7t B s
0 enbuf
B EhaRfdiee. A G bufovr LA 17 AL A R IE .

=
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Hiik63h. RC #R¥% A3 AH BE 1L 1E /8 5

iz D7 D6 D5 D4 D3 D2 D1 DO
LR rccov rcc[6:0]

v R/W R/W
Reset value

£z B TiRe

7 rccov Hrccov=" 0’ B}, lid M reccal &7 17 28 W42 N HORL IS AR IE 45 3. Hrecov="" i FHBE AL IE

£k Bl it SPI'S A\ reccal 27 17 28 41 e k.
6:0 rcc[6:0] RC 1R¥%2SHIE R IE#B I Overridefd/&5 R,

it 64h. RC IRF MK IE

L D7 D6 D5 D4 D3 D2 D1 DO
R rcfov rcf[6:0]

Eit) R/W R/W
Reset value = 00000000

£z 2™ hEE

7 rcfov RCIRG 2 FE RS IE#B L. Mrcfov=" 0" I @it refcal 2377 28 M 2L N B kS 4 AL 1E . 24

rcfov=" 1" FEARSIES il L SPIE Arcccal 27 17 28 4 i ith
6:0 rcf[6:0] RCHR % #s MRS AR IE AR G AE /45 R

=
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bk 65h. LDO Fe#i#a0h

v D7 D6 D5 D4 D3 D2 D1 DO
£ R enspor enbias envcoldo enifldo enrfldo enpllido endigldo endigpwdn
E i) R/W R/W R/W R/W R/W R/W R/W R/W
Reset value=10000001

(VA SR Thig

7 enspor Smart POR Enable.

6 enbias Bias ffifg.

5 envcoldo | VCO LDO f#g.

4 enifldo IF LDO fifg.

3 enfido | RFLDO ffiE.

2 enpliido PLL LDO f#igg.

1 endigldo ¥ LDO f#fE.

0 endigpwdn | FEHEEME R EF BIRRCHLAERE.
bk 66h. LDO 2 E

v D7 D6 D5 D4 D3 D2 D1 DO
LR enovr enxtal ents enrc32 Reserved digivI
b3t R/W R/W R/W R/W R R/W
Reset value = 00000011

iz ey Thig

7 enovr Enable Overrides. If high, ovr values are output to the blocks and can enable or

disable them, if low, some ovr value can only enable the blocks.

6 enxtal Xtal Override Enable Value.

5 ents R A R

4 enrc32 32K Rt RE

3 Reserved | {#f.

2:0 digivl HFLDOFLKE.
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it 67h. Delta-Sigma ADC i 1

/A D7 D6 D5 D4 D3 D2 D1 DO
LR adcrst enrefdac enadc adctuneovr adctune[3:0]
KA R/W R/W R/W R/W R/W
Reset value=00011101

A 2 ThRE

7 adcrst Delta-Sigma ADCE L.

6 enrefdac | Delta-Sigma ADC £%DAC EBeEL.

5 enadc Delta-Sigma ADC 1§ fgiB L.

4 adctuneovr | JE#E2R RC RIE{HABIbHEE.

3:0 | adctune[3:0] | iEIR2% RC RIEfH.

it 68h. Delta-Sigma ADC Hi% 2

(A D7 D6 D5 D4 D3 D2 D1 DO
2K Reserved envem adcoloop adcref[2:0]
it R R/W R/W R/W

Reset value = 00000011

(A A R

75 Reserved 1RH.

4 envem Delta-Sigma ADC VCM 1 RE#E5H .

3 adcoloop | Delta-Sigma ADC T FFEEF i BE.

2:0 adcref[2:0] | Delta-Sigma ADC &% HJE.

000: 0.5V
001: 0.6V
010: 0.7V
111: 12V

- ®
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Hihl 69h. AGC id# 1

v D7 D6 D5 D4 D3 D2 D1 DO
2R Reserved agcen Inagain pga[3:0]
it R R/W R/W R/W
Reset value=00100000
DA 2 TheE
7:6 Reserved 158,
S agcen e ae. iy 17, IAHIEs R al WAz [4:01 . B E 5 gk
[4:0]H F-hiz il s,
4 Inagain LNA HZ3kE.
0— F/M#% =5dB
1— F R =25dB
3:0 pgal[3:0] PGA 23t #fH.
000: 0 dB
001: 3dB
010: 6 dB

101: 24 dB K.

ik 6Ah. AGC id# 2

A D7 D6 D5 D4 D3 D2 D1 DO
AR agcovpm agcslow Inacomp[3:0] pgath[1:0]
B3t R/W R/W R/W R/W

Reset value = 00011101

(A B4 Thke

7 agcovpm If set, AGC will ignore the Preamble Detection.

6 ageslow | AGCIBMZE B AR LULA)y 17, AEBelic BN 5L AGCHI4 HEM 2 11 ok 14 25k

TR TE AN SZRE .

5:2 Inacomp[3:0] - .

LNA i, FT S LNALE t5 1P RSSI .

1:0 pgath[1:0] | PGAE OB #RSEH EFE.

. ®
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#ijik 6Bh. GFSK FIR JEJka% A%l

A D7 D6 D5 D4 D3 D2 D1 DO
R Reserved firadd[2:0]
B it R RIW
Reset value= X X X 00000

A Eyio TR

7:3 Reserved 1RE5.

2:0 firadd[2:0] | GFSK FIR JE¥ a8 REERFM ML, mlrikii s REOb bt F7E & i&iEiE. BRIAGFSKik
BHREBT=0.5. WIHBT=0.5 X} & 4 K ¥ie R W =2 M, A F E L ¥ K 82

I #H GFSK &%

000 —i_coe0 (BRAE =d1)

001 —i_coel (EXiAfE=d3)

010 —i_coe2 (ERiLfE=d6)

011 —i_coe3 (EkiLfE=d10)

100 —i_coe4 (ERiA{E=d15)

101 —i_coe5 (ERilE=d19)

110 —i_coe6 (EKiL\{E=d20)

itk 6Ch. GFSK FIR Filter Coefficient Value

(A D7 D6 D5 D4 D3 D2 D1 DO
2R Reserved firval[5:0]
B it RIW RIW

Reset value = xxxxx000

oA 2K Thag
7:6 Reserved 1Re.
50 | Aivald 0] | hfiradd[2:014 ik g 2 e F0ks ELIFIR RAUE. BA R BB IR R

Hiik6Dh. KETTIZ

®
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(A D7 D6 D5 D4 D3 D2 D1 DO
&K Reserved txpow[2] txpow[1:0]
Byt R R/W R/W
Reset value= X X X X X 11
(A B g
7:3 Reserved 1RH.
2 txpow([2] R
R #HThE. This bit is used in 4x31 output power programming.
1:0 txpow[1:0] | REFHIH IR, i ThFE M +20 dBmF|+11 dBmLi~3 dBm N, txpow[1:0] = 11 HI4F
+20 dBm #1 00 to +11 dBm.

Mk 6Eh. REEIEMEIGER 1

(A D7 D6 D5 D4 D3 D2 D1 DO
LR txdr[15:8]

3} R/W
Reset value = 00001010

bz B Ihe

7:0 txdr[15:8]

G U e TN ] (D /AW

BRI AT T TX_DR = 10° x txdr[15:0] / 2 [kbps] (if address 70[5] = 0)

AT L : TX_DR = 10° x txdr{15:0] / 2° [kbps] (if address 70[5] = 1)

Hidk 6Fh. TXHEEWEEZE 0

=
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A D7 D6 D5 D4 D3 D2 D1 DO
L F txdr[7:0]
e 3} R/W
Reset value=00001101

A By Thee

7:0 txdr[7:0]

BWBPRERTRFH. L Emma. BIAME =40 kbps.

bt 70h. JEHIEAIES 1

v D7 D6 D5 D4 D3 D2 D1 DO
2R Reserved txdtrtscale enphpwdn manppol enmaninv enmanch enwhite
KR R RIW RIW RIW R/W RIW RIW
Reset value = 00001100

bz ey Thig

7:6 Reserved | f&8&

5 txdtrtscale | iX A7 1Z% ¥ BHHEE 230 kbps AT,

4 enphpwdn flnﬂiieﬁﬁ, the Packet Handler will be powered down when chip is in low power

manppol Manchester Preamble Polarity (will transmit a series of 1 if set, or series of O if
reset). This i affects ONLY the transmitter side, not the receiver. This is valid ONLY
if Manchester Mode is enabled.

2 enmaninv | IRMAL “17 , NS VIHERIE.

1 enmanch | IERAA “1” , MG DITFHD.

0 enwhite MRS “17 , W{EREEIE AL,

Huhtk71h, FHEERIEH 2

®
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(A D7 D6 D5 D4 D3 D2 D1 DO
2R trclk[1:0] dtmod[1:0] eninv fd[8] modtyp[1:0]
Eit) R/W R/W R/W R/W R/W
Reset value=00000000
(A A Thik
7:6 trclk[1:0] REHEGER BB
00 - & A K & W w82 A %W (AFEZPEH B TAEEFSKELOOK)
1 - £ W GPIO Ik & FulE i % 2 fF 2 M.(@EL+HH—/1GPIO)
10 - £ WM SCK 3| | 8 &4t # #5 wheh 2 A 2 W,
1M1 - £ W nlRQEI | M &4 % 4 B 82 7 2 .
54 dtmod[1:0] iEEaIE
00 - E#EEHR.ZLHGPIOT| {EFTX Datarhft ([A i th N 1% MR 5 dth 4w A2 i o — A
GPIO)
01 - H # B & hSDIgI {f HTX Data DJRE({L HnSELAE = Hi-FI)
10 - FIFORER,
11 - PN9 (W#R=4E)
3 eninv ALY 2 g ke e
2 fd[8] MSB of Frequency Deviation Setting, see "Register 72h. Frequency Deviation".
1:0 modtyp[1:0] | {g#I2KE
000 - ARiAIHEEINE
001 - OOK
010 - FSK
011 - GFSK (41 H BB U i g & it Edf it 4 (trelk[1:0])

Huht 72h SRR E

3% A 22 T80 Fd = 625 Hz x fd[8:0].

fr

D7

D6 D5 D4 D3 D2 D1 DO
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L FK fd[7:0]
it RIW
Reset value=00100000
DA 2 TheE
7:0 fd[7:0]
WMERWERE, W EEAR

Note: It's recommended to use modulation index of 1 or higher (maximum allowable modulation index is 32). The modulation
index is defined by 2F /F_were F is the deviation and R, is the data rate. When Manchester coding is enabled the

modulation index is defined by F /R .

ikt 73h. FRmERE 1

fir D7 D6 D5 D4 D3 D2 D1 DO
it R/W
Reset value = 00000000
(A 2R Thae
7:0 fo[7:0] FWERRMFB X E. The frequency offset can be calculated as Offset = 156.25 Hz x (hbsel +
1) x fo[7:0]. fo[9:0] is a twos complement value. Reading from this register will give the
AFC correction last results, not this register value.

Reading from this register will give the AFC correction last results, not this register value.

fr

ik 74h. FEFUEFES] 2

D7

D6

D5

D4

D3

D2

D1

DO

=
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L2 Reserved fo[9:8]
e 3} R R/W
Reset value = 00000000
(A AR Thik
7:2 Reserved 1785,
1:0 fo[9:8] PR LR E. o[/ 7547, The frequency offset can be calculated as Offset =

156.25 Hz x (hbsel + 1) x fo[7:0]. fo[9:0] is a twos complement value. Reading from this
register will give the AFC correction last results, not this register value.

Hidt 75h. Frequency Band Select

/A D7 D6 D5 D4 D3 D2 D1 DO
LR Reserved sbsel hbsel fo[4:0]
i R R/W R/W R/W
Reset value = 01110101
fr B iRk
7 Reserved 178,
6 sbsel Side Band 3&#.
5 hbsel EHiEERE. % Ehbsel = 1 ¥ M480-930 MHz (i5H8°F) % FAX G, ¥ Ehbsel = 0
will Kf \240-479.9 MHz (& HE°F7) e 58015 Y 1.
4:0 fb[4:0] AZESTIE B, K HE PR3 A 4 1 OMHZAT B, i H P-4 CRH I 3 I 20MHZ AT B . 4 B
fb[4:0]=" 00000’ #%FFhbsel=" 0’ Hj240-250MHZAiE fihbsel=" 1’ #]480-500MHz
AEL. B Efb[4:0]=" 00001” #HXf R Thbsel=" 0’ #) 250-260MHz i flhbsel=" 1’
1] 500-520MHz #iEL.

REFGBINR AT DL R i A G H 5

i = (£ 424+ (f +f) / 64000) x 10000 x (hbsel+l) + (f,, xf, x 10) [kHz],
Z¥ £, £, f, fl hb_sel REFFET3h-77h. ¥ £, FIf, KEZFE79h and TAh.

Mt 76h ARFRER R
iz D7 D6 D5 D4 D3 D2 D1 DO
fc[15:8]

. &
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B v R/W
Reset value=10111011

£z B TiRe

7:0 fc[15:8] _ . .

WIRERENERE. B EmEAR.

bt 77h. FRERERPERR

(A D7 D6 D5 D4 D3 D2 D1 DO
v R/W
Reset value = 10000000

DA 2™ ThRE

7:0 fc[7:0] _ . .

RREREREE. WL Em A

it 79h. R ERE

(VA D7 D6 D5 D4 D3 D2 D1 DO
e fhch[7:0]

v R/W
Reset value = 00000000

fr B iRk

7:0 fhch[7:0] R SARE 2
ik 7Ah. AL

L D7 D6 D5 D4 D3 D2 D1 DO
B v R/W

>
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Reset value=00000000

£z B TiRe
7:0 fhs[7:0] VAP AL LLIOKHZIE N, TL27 47 28" 76h. ARFRELBATR A"
HiE7Ch. TX FIFO #5411
£z D7 D6 D5 D4 D3 D2 D1 DO
R Reserved txafthr[5:0]
v RIW RIW
Reset value = 00110111
(VA 2 ThRE
76 Reserved 1RE.
5:0 txafthr[5:0] | TX FIFO JL W HITTRR.
Hilk 7Dh. TX FIFO #3%i 2
£z D7 D6 D5 D4 D3 D2 D1 DO
LR Reserved txfaethr[5:0]
gl R/W R/W
Reset value = 00000100
(VA “W ThRe
7:6 Reserved 178,
5:0 | txfaethr[5:0] | TX FIFO JLFZHIITHR.
ik 7ER. RX FIFO#s4i
(A D7 D6 D5 D4 D3 D2 D1 DO
AR N rxafthr[5:0]
25 R/W R/W

Reset value=00110111
= ®

(> ¢
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A K hfE

7:6 {558 RE

5:0 rxafthr[5:0] | RX FIFO JLREHHITTRR.

Mk 7Fh. FIFOZEEL

pr D7 D6 D5 D4 D3 D2 D1 DO
2+ fifod[7:0]
it R/W

Reset value = NA

fr Fg s Thk

7:0 | fifod[7:0] | fifod[7:0] = GAXAHILRN="1") to this address ¥HIH—RESHTX
FIFO. HIRIRER 75 RETFORAE A — DR K SPIB Ik, (/e A4t hnspIsdk. A T 4
WTX FIFO5, SEL S Mix # W 2 & &8 F .0 R &K T X
i IX A Bk KT A RXFIFOR KR .

13, 5| IR Si4432

Pin 5| &R I/O | Description

1 VDD_RF VD | +1.8V | +3.6V SRt A AFIFTA B 7VIRE S, #E2EVDDHHHRE+3.3V.
D
2 TX O | KA SIM, AR AR +20dbm, PA% & — N ITIRIESE FIL-CUL 2 S VDD RIX A 51 Ch
Fr+3.3v) .

RXp | LNARIZE AP REFINEIN, 25 54 UCE I 26 £ 7 P IR
RXn |

3
4
- ®
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5 VR_IF O [ 7VIHEEMAERT E, =5 BIgFE .

6 NC _ No Connect.

7 GPIO_0 O | S HF OB T SPIZF {7 il B e R VF 2 I0RE, ffh: AU BRE . FIFOIRA. POR. Wil g 2.

8 GPIO_1 7O | ORI ORI, LA E RIS . W21 B 25 SPI GPION B % 77 23 #b 1-0BhAIOCh.,

9 GPIO_2 /10

10 VR DIG O | Ber IV B E Tt e, 3B pFE RS

11 NC _ No Connect.

12 VDD _DIG VD | +1.8VE| +3.6V Lk i EA A SR F+1.7V AR5 . HE77VDDLEH H[E+3.3V.

D

13 SDO O | 0-VDDv 5t i S 1 Py 3 42 1) 25 478 £ 47 B A Dy .

14 SDI I | S ATEIRM O SHO-VDD v, BUFMiN, Ik o] OANAZE AT B A AR R AT R

15 SCLK | @ 4TI AR A S I0-VDD v, BrrHiN, X 5] TR BEA 4k B AT 0 M 28 AT SR N B DO RS, BCHE AE I i )
RSB ASEAE H

16 nSEL U | #Ar G M ASH: 0- VDD v, BUFdA, %51 AZE B AT Bk A R SR Ik B A e T Al X ME =
WA T RRRR I EHR,

17 nIRQ O | i L ek A T 51, MRFICH AL AT S0 T MInIRQAE 21 nIRQ= “17 , BZ NS
B R T R R AT, A S A USSR [ SPI A P WTIR A A A7 42, Hii-03hAI04h.

18 XOouT O | WHIRT e, HmslA4FH30MHz i R skl Ak (s SR R Xin 3| T B %= .

19 XIN U | ARG RN, YR S5 EB30MHzZ R R — S5, o oA & 2E o P U A6 P AL B B, Foe N
RIE700mV pp WFFFXDC 0.8V ELIiHE &

20 SDN | LM A S 0-VDD V ¥, 1EFTA B X AR SDN= “07 , *4SDN= “17 & Fff 5e 4=
3 H 2 BRI 2 2K

PKG | PADDLE_GND | OGN | pejcis ji il § 40 4 R MAR 4R (88 0 JrREAT LB e, — MF RO R AR B 8, i SRR AR

D | FIRFIC  [fi ffIPCB i b 2 i £t 35 «

14. iTEER

BlE* i B TAEBRE
Si4432-V2-FM ISM Wk QFN-20 Pb-free —-20t0 85 °C
*Note: 25 Ji5 T IIARZ e B 46 f1.3% ;45 45:2500pcs.

- ®
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15. HEFR
E55Ui B SI44325| fHl, E563ERE T i A
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2,6000£0,050 e -
BV ARKING 0000030 e SR Py
BY H&RKING ‘\\ l
"® (TUT T U LI/ Jeaaesasse
| N f
05000 Bsc :’: E
4,000010.,030 = k] |_ T XSLP f |. 5 - E.EEE‘EPGITJ::EEU
(4xAmm) = =
pasozansad [—) ]
ARARREARDE
TOP VIEW Rer.

BOTTOM VIEW

WOTE:
13 TEL® aub SLP SH&RE THE S&ME EXPOSE OUTLINE

BUT WITH DIFFERENMT THICKMESS:

|
A
|

o Imse T s J-—D—D—D—D—D:£
|r A E:% :l— s E—:?%Er oar-saso 0.2030 Ref.—
L [ _|_ o700 | _oew SIDE WIEW

&55.514432%1 35 R~

LG0E0. 10

3. 000, 10

0. 50X 4=3 000, 05

] ~I‘
i

0
0. E00, 10 tj m T_J
=1 =i=—
1e=| Y| Y lesd] |-
) g e L 9 )
== o |88 ¢ -
=H= ==

|

|
Lo
i

& 0. 30 0. 20
Thermal Via

2. 60

&]56.QFN-2015 FrBE R~

XA MBS TR
BiTHRA 0.1%] 0.2

Reformattgd all reqgisters.
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Updated “9. Reference Design”.
Added "13. Pin Descriptions: Si4432" on page 161.
Added "14. Ordering Information" on page 162.

BITHRA 0.2 3] 0.3

Updated Pinout and Figures to reflect pin 6 and 11 now as No Connect.
Updated Tables 1-7 footnotes for production testing.

Updated “6.7. Preamble Length”.

Updated “3.6.6. Auto Frequency Control (AFC)”.

Updated “12.1. Complete Register Table and Descriptions”.

PEAEE B fwww.slibas.com

(FEERBD BRI E F

®

SILICON LABS



