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Figure 2: SPI interface between the controller tnedRF
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Table 2.
Parameter Lirmit ot T to Taus Umnit Test Conditions/Comments
L <10 ns SDATA-to-SCLK set-up tirne
] <10 ns SDATA-ta-SCLE hald time
13 <25 ns SCLK high duration
1 =I5 nE SOLE lowe duration
13 <10 ns SCLE-to-3LE set-up time
1 <20 s SLE pulse width
" <25 Tt SCLE-ta-SREAD data valid, re sdback
t <8 ns SREALD hold tirne after SCLE, readback
s <10 ne SCLE-to-5LE disable time, readback
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? 1" (1* 020 51 *' ) ' ? 1
i T = ' 0 ? 1
' ? 1 '@

* %N C=P%.D '

PFD « Modulation Number
FSK pgypammon [Hel= K

where Modulation Number is a number from 1 to 511

(R2_DE (15:23)).

6. 9 ? 1" <1*C9 <D
9 ? 1 (1* "5 > ' 2 B1' 0
2 051 * 12 *'E E +< 2 2 0"’
1' @ E 0'0 ' E+<
5 ' (2 Yo* ' ( ' 0
" E
*72 " 9 <
2' 7?1 '8 "0 5 *
' >*72 P
GFSK peviamon [H3]=m:£;+l
where m is GFSK_MOD_CONTROL set using R2_DB (24:28).
2'9«< 8 "0 5 *
> * 9 P
DR[bps] - i :
DIVIDER _FACTOR = INDEX _COUNTER
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SYNC I
PREAMBLE WORD FIELD DATA FIELD CRC

Typical Formnat of a Transmit Frotocol

2 05 2 00 <3 <3 "< 0
00 2 05 2 2 ' V2
8 05 2 > ' ox * ' Vv 5
> *1' @ o 5 0
' * 5 ' 0 2 > '
o = ' >"'2 05" ' *
' ' 00 * ‘0 > *2

' 5 ' * 2 *005 2 ' > !
2 2 5 @ 2 05 ?
> 5 "0 00 05 > 2"
"' E EO + 5 * ' * 5 >
"2 2 22 ' *2 1 51
5 *+R ** 0OE E ' > 1
) ¥ ""51% (@ > ' E3EDS

Minimum Register Writes Required for Tx/Rx Setup

Maode Registers

Tx Reg 0 Reqg 1 Req 2

R Reg 0 Req 1 Reqg 2 Reqg 4 Rea &
(DOK)

R Reg 0 Reqg 1 Req 2 Reqg 4 Rea &
(GFSK)

T - Reg 0

Rx
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4 46 ' 22 ' 5 ( ' * Y+ 2
" 02 0' 5 ( 0 "5 1 +/) *
5 0 *
Vaarresr = (Battery_Voltage_Readback)/21.1
Vavcw = (ADCIN_Voltage_Readback)f42.1
6 ,0,+./ %:*,./ %&27&+8
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READBACK MODE READBACK VALUE

DE15 | DE14 | DE13 | DE12 | DB |DB10 | DBES | DBS | DBET | DBE | DES | DBE4 | DES | DE2 | DB1 | DBO
R

AFC READBACK RVIE | RVIS | RV14 | RV | RWIZ | RV | RVIR | RV2 | RVE | AVT | RVE | RVS | Rvd | RV | RV2
RESI READBACK x 4 X X X LG2 | LGY | FG2 | FGY | RVT | RVE | AVS | R4 | RV | RVZ | RN
BATTERY VOLTAGEADCING

TEMP. SENSOR READSACK| X X X X X X X X X BVT | RVE | RVS | RV | RV3 | RVZ | RV

SILICON REVISION RVIG | RVIS | RVI4 | RV13 [ B2 | RVID [ RVI0 | RV3 | RVE | RVT | RVE | RVS | RV | AV2 | RVZ | RV

FILTER CAL READBACK <] a o [ 0 o o L] AVE | RV? | RVE | RWS | RV4 | RV | RVZ | RN

%3,%%) %" /3*

REGISTER 0—MN REGISTER
E’ ¥ ACORERT
MUEOUT 3 = BT WTEGEAN ST FRACTIOMALN BT
-
:ﬂﬁﬁ:ﬂﬁﬂﬂNEﬂ'!!'.':!.“-::'—‘ig‘lgullagggﬁ
EIE|E | BE(H(R|B(8|EB|E|8| B 8|8 5| B|R(D|R[B|c|E|o|o|o]o o
= | w e e | = |0
a(us|d(e|e[=]=]ez]a|e]=]5 5[5 [5 5[5 alaluaa]alala ] [FE]E[E
| | alo|ala
TRANEMIT! FRaS Pudeial
r1 | mEcEVE Mre we Mg i w1 w1 | oenos maTo
& | reaMiuT r & 8 e o =& |#®
1 RECEWVE ] a 0 B B i i
PLE1|PLL ENABLE . a o - e 1 bl ‘
" |raorr ; ) oo ) .
i 4 PLL O . . )
Wi WP M1 | MuscuT Hoa s E;
L] ] L] RESULATOR REASY (DEFAULTR 1 i 1 = 1 1 [ ] Erh s
L B 1 R OHYaDER O TPUT 1 L 1 = 1 1 1 BETET
L] 1 L] N OVIDER SUTFUT
L] 1 1 DENTAL LOGE BETEST
1 ® ] ARALLOD LOEK SETECT
1 ® 1 T=REE-ATATE
1 1 ] FLy TERT WSO
i1 4 £ TEAT MEDED
1
N ODUNHTER
[ ] NT na L1 s HY ~E "L BVIDE RATIS
e ¢ & 1 1 1 1 1 T
e e 1 B @° 4 & a a2
T T T T T S p
LUNE IR TR T TR N T | B
LI N S S TR NN B | neE
Moltes

1. The Tx/Rx bit {B0_DE 27 comfigures the part in Tx or Bx mode and also controls the state of the internal Ta/Rx switch,

- N
r S XTAL x(integerN 4 Fractiomal-! .

Mk
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REGISTER 1—OSCILLATOR/FILTER REGISTER

Moles

1. Setthe VOO adiust bits RI_DB (20:21) to 0 for normal operation.

L See Table 5 for the recommended VOO bias settings.

=
] = 5 8 w i
g | 25 aff (388 cockowr |43 ADDRERE
@ 23 VO BIAE E ﬁ 2 CADE ;g F SEUNTER 0
w < )
dy
mlalcle|a|m|=|=|e|=|a]~]=]|=
B(#|%|%|3|8|6|8 (8|85 5|5 |6|8|8[E\8|8|F(B(E|EE
o w 5 = = I=(n[==1= mHEBEE
= E % ﬁ E @ L E d(5|=|d|d|2|d]|& 318|655
— ¥ ]
FREGUEMET x| xrer oas RF [ COUTER
vaAZ WAt | OF GRERATION W - Rl R R |proDE RATE
b @ | sto-tan 3 om 'BEEERE
L 1 FEO-BIG a 1 & |5
1 a EFO-B40 R . .
1 1 BEO=RED v .
vi1_ o
¥ |GiFECT QUTFUT PR Y
VED BlAS 1 |owace.ey.z
VB4 VBl VEI WB1 | CAUIRREMT CUTPUT
] [ & 1 LE LS R ETAL
. [ 1 0 DAlGmA 01 | DoUALER
. f . L] Dis2BLE
1 1 1 1 LATEEA 1| ERABLED
v
: SLMayuT
i S OL4 DL CLI oLl | onioE maTe
|z R BANDWIDTH =
m [= REET |8 gem: a L] L L]
LI 108kHT T T IE ] a '] [ 1 2
vl bt [] ] 1 ] a
1@ ToBkHT [ 1 LE]
11 HOT USED 1 - 1k . . .
b i 21 . .
1 1 1 1 kel

3 The divide-by-2 block is enabled by setting B1_DEL3. As this divide block is outside the FLL loeop, users must program an N.value
thiat corresponds to twice the divide-by- 2 output frequency:. The deviation frequency is also halved when divide-by-2 is enabled.
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REGISTER 2—TRANSMIT MODULATION REGISTER (ASK/OOK MODE)

. -] g
Bl = ]
o a GFEH MOD wosuLamiosl, 5 ABCRESS
FABIAE 33 CONTROL MODULATION FARAMETER FOWER AMPLIFIER BEHEME .Ed 3 Bire
b= - -1
= =l
- . - w|w e |e|a|lx|a|ls]|=|a B
B\ 8 )| (B 0888 |§|H|i|k|&|8(B|&|&|6|5(6|B|8 B|8[E[8|8|H[8|R
ele el |28 m - - cIEIE|Z|E
EEEHHEEESSE dla|B|8|&(E E|E 33»;!!3335
FE1 | FOWER AMPLFIER
31 MCI MCI MCT L] OFF
02 101 MCS MCE MO A [l
'
MUTE PA UNTR.
or M1 | LOCK DETECT HIGH
o | TamaTa s |orF
1 TiDATA 1 el
L
EARNEATN Ly 23 82 31 | MODULATION SCHEME
: : :: o 8 o |Fm
o L ] 1 aFIx
1 % |t 0 1 0 | k3K
11 |1ea E g e
11 1 | eoow
L I
POWER ANPLIFIER OUTPUT LOW LEVEL POAWER AMPLIFIER OUTPUT MIGH LEVEL
oE o8 Bz &1 e B2 P
L % K | Q0K MODE B x % | pacF
v X i % | Faoes v . 80 | -1eseEm
- ¥ 8 | -1hesEm PR 8 1 | -1g=as5aEm
v 0 & 1| q#+os60Em e - 18 | g-aseEm
I 1 8 | -1#+2s0cEm . . .
S R TR 31| 1eEm
[ 11| 1seEm —
Notes

1. Figure 13 shows how the PA bias affects the power amplifier level. The default level is9 pa, If you need maxinwm power, program
thiis value o 11 A,

I In ASKADOE, Manchester encoding is recommended to keep the data run length limit to 2 bits. See the ASE/OOK Operation
section for more details on dealing with langer run lengths,

3. D7, 04, and D9 are don't care bits.
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REGISTER 2—TRANSMIT MODULATION REGISTER (FSK MODE)

Moles

1. Feme= PFDi2Y,

L PA blas default = % pA

& d:g
o
EE, 5E | srammon woouamon|s . 3| apossz
L gg CONTROL MODULATEIN PARAMETER FOWER AMPLIFIER BEHEME Eitg BTE
o
- s le|l=lw|w|lzx|a|la|l=|a
BIEIEIBIEIB B |2(B(BIEIEBIE(E|(EIE|IEIE|EB|E8|5|8
(=] =] L= [=] (=] [=] =] [=] =] [=] (=] =] [=] (=] [=] =] (=] [=] =] [=] B [=] E g E g E é E E E E
= - _ = - ~lzlz[E|E|ZE]|E
d|E|s|C|a|E|E|8|a|als|a|a|2|a|a|sle|e|z|e|nelc (2| e \5|8|8|5]5]5];5
FEN | FOWER ARFLIFER
IG2 IG1 MCE MG2 MG ||
1 | om
A X 4 K x
J ' MUTE P& UNTIL
o FOR FER MOCE, MF1 | LOCK DETECT HIGH
B TaOATE o8 . B3 B D1 FOEVIATION -u_-nFF—
1 | TeDaTA 4 — 8 b 0 | PLLwoDE 1 |ow
[ ] ] 1 1 = Fappp
r L L] 1 n 2= Fyree
[ B0 11 | s=Fg
FAZ P& (P& ELAE B - X X X ol B 82 81 | MOSULATION SCHEME
[ 1 101 1 | B Fggep B 8 & | wsm
o1 |Tua ® & 1 | orew
10 |epa B 1 5 | Ak
1 1 1iuA B i 1 BOK
1 1 1 | ooow

POWER AMPLIFIER SUTPUT LEVEL
PR Pz P

o X x PA OFF

? 8 % | <tesdEm

a 8 1 | ciEepdiaEm
8 i 8 | -i8+08tEm
11 11 | aEm
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REGISTER 2—TRANSMIT MODULATION REGISTER (GFSK/GOOK MODE)

£y 3
[ =]
E E QFRK Moo - b Ll
FaBis o 2 CONTROL MODULATION PARAMETER FOWER ANFLIFIER § g B
=
5|8 AR BEBAER
AR E E E ﬁ ﬁ E ﬁ & E alEa|la|ld|s|b|a]d gl& 8 |& E a ﬁ g E E
G|a|a Glala|a|alale|ala|ala|la|lala|als |9 |8 o
I G|E|G|s|a|s|a(s|a|a|n|a|e|e|z|e|s|a|a|s|s|8|E|3|5|5(5
— i '
or Dda ©2 ©1 OCNOER_FAOTOR PE1 | POWER AMPLIFIER
® & & &  INVALD orr
. e e 1 1 oH
. _ & 1 & 2
. _ & 1 1 a3
- : MUTE FA UNTIL
. T T LEER BETECT HIOH
TeDATA are
TROATA an
A
PAz PA1 CAUBELAN - 00 3 WODULATION ACHEME
pe  or |MooE
"I = Far
a 1 Ll -] HORAMAL MODE 0] BFLR
10 P 1 | CUTPUT SUFFER ON . ATF
11 1 8 |BLEED CURRENT oW - e
11 | BLEEDEUFFER ON T BOOK
i W BaDE X_OOUNTER L
[ [] 18 POWER AMPLINIER OUTPUT LEVEL
e 1 |z [
1 1‘ :“L o x PA DFF
0 0 | -1edEm
0 1| -18+0.48dBm
1 o o =18 = 0. 82a8m
WC3 M GFSK_MOD_CONTROL . .
1 13dEm
] []
] 1
A
Noles

I GESK_DEVIATION = (JCFsanb aosieol . pERjfas,

(]

3, PA bias default = 9 pa,

Diata rate = PEDWINDEX_COUNTER » DIVIDER_FACTOR).
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REGISTER 3—RECEIVER CLOCK REGISTER

] ]
= =
g“ E“‘ ABERESE
SEQUENCER ELOCH DVEE CEE FLOCE BSE 24| =¥ Bire
d | B4
B|H|E|IB|lE|=|R|E]|E|T|E|E|E|E
glz|d|a(s|s|a|z|s|n|=|s|=|a|B|R|B|E|E|R|H|E|E[E
HHEHHEOHEHEHHHEHHBEHBHEHEE
asp BHT . EHI HEZ S0 | =SB0 OLE_SeenE BEE @1 | BEOE_CLK_BIVDE
a 9 T 8 @ 1 |1 & @ |4
uu::nl'z @ 1 |
I.I II'm T [®
LI, R jokz out | oEMco_cLk_BivioE
e & |&
w1 |1
1. & |z
1. 1 |=
Fia  PEF FE1 PR PEi | COR_CLs DRADE
- & .. @ ¥ L
- s . 2 1 s |2
01 - o1 1w |
L T - " 1 1 |4

MNotes

1. Baseband offset clock frequency (BBOS_CLE) must be grester tham 1 MHz and less than 2 MHz, where

HEOE_CLK - SR — .
BROS _CLE _DIFIDE

2. Thedemadulator clock (DEMOD_CLE) must be <12 MMHz for FSand <6 MHz for ASE, where
DEMOD_ CLE = m.

3. Dataiclock recovery frequency (CDR_CLE) should be within 2% of (32 = data rste). where
COR_CIE -% .

Mate that this might affect yourchoice of XTAL depending on the desired dsta rate.

4. Thesequencer clock (SEQ_CLE) supplies the chock to the digitsl receive block. It should be close to 100 kHz for FSK and close to
40 kHz for ASK:

SEQ_CLK = XTAL

557 _CLE _DIVIDE
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REGISTER 4—DEMODULATOR SET-UP REGISTER

_§
]
9g g4
£ gﬁ ADDRESE
gg DEMODULA TOR LOCK SE TG FOSTOEMODULATOR Sw nirE
a0
RlB|I&|B|G|R|B|A|IBE|BH|E|R||E|=|2|2|ZT|E|DIE|2
gle|a|s(8|s|nlz|sls|a|5(z]=|z]lz|a|lz]|=]|a|z]=|B|B|B|E|E|2 B |28 8
gln|l=lslmlalal=]2 - = IEEE
$|5|2(a|2|3[3|2|3|2|2|5(2(E|E(2(2|2(5(5(2(5 §|5(R (B
DERCDULATOR
DE: D4 | TYeE
(] [ -] UKES! DENODULATOR
] 1 CORNELATORDERODULATOR
1 [ ] ASKDOE
1 1 MysLD
DENMOD MOOE LWZ LMD DLS | DEMOD LOCESTRG WD MATCH WELOCE P
(-] 1] -] L] L FORT OOMTROL—FREE BLNMESE -
1 [1] 1] 1 L PORT COMTROL —LOCK THRETHOLED -
2 [1] 1 L] AN WORD DETEC T—FREE FUBING ouUTrut
3 [1] 1 1 SN WORD DETECT—LOCK THRESHOLD QUTPuUt
L] 1 o x INTERRUPTALOCK PN LOCHS THRESSOLD eI
s 1 1 OLS | DEMOD LOCHED AFTER DLE-DL1 BITS -
MOOES DMLY
ELE OLT .. Do3 ELd OL1 |LOCK THRESHOLD TIMECUT
] [ ] — ] o L ] 2
] [ ] ] o 1 1
1] L ] » 1 L ] F 3
=
1 1 — 1 1 1 o3

Mates

1. Demodulator bodes 1, 3 4 and 5 are modes that can be activsted 1o aBow the ADFF020-1 1o demodulate deta-encoding schemes
that have run-length constraints greater than 7.

2. Past_Demod BW = 2" x Fonae/DEMOD_CLE, where the cutcff frequency { Forsoes) of the postdemodulator filter should typically
b 0,75 times the data rate.

3. Por Mode 5, the Hreot definp to dock tireshold = (LOCE_THRESHOLD SETTINGSEQ CLE, where SEQ_CLE is definad in the
Register 3—Peceiver Clock Register section.
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REGISTER 5—SYNCBYTE REGISTER

i
EE EE EENTROL
SYNE BYTE SEGUENCE B g BIT8
ig | &7
- - O - O O - ) -
G88|E|H|8|8|8[8|8|5|8(E|8|5|5(5|5(5|s(a(5|B|H|R(8|H\3|8)H|8|8
E|E|2|2|%|8|6|E
AYNO BYTE
PL2 PLY | LENOTH
0 ] i 8iME
6 1 |wamse
18 |smame
i 1 |zemms
MATCHMO
NT2 NTY | TOLERANCE
® © |DERRORE
& 1 |1ERRoA
1 ¢ |2ErRoAs
i 1 |3erroas

Motes

1. Sync byte detect Is enabled by programming Bits R4_DB (25230 1o [010] or [011],

[

This register allows a 24-bit syrie byte sequence to be stored internally: If the sync byte detect mode is selected, the INT/LOCE pin
goes high when the sync byte is detected in Fx mode. Once the sync word detect signal goes high, it poes ko again after nine data bits.

3 The transmitter must transmit the MSE of the sync byte first and the LSE last to ensure proper alignment in the receiver sy byte
detection hardware.

4. Choose async byte pattern that has good awtoc orrelation properties, for example, an unequal amouwnt of digital 1s and 0s.
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REGISTER 6—CORRELATOR/DEMODULAT OR REGISTER

o E L -
nx E L ii g E ADDESS
HEELT 53 IF FLTER DMMDER i - - E DECEREATON DYy BaTs
= 5\ 8|3
JHHHHHHHHHHBHHHBHHHAH AHBH OB BB
ARHEHHHEHEHHEHEHHEHEEEEEEEB L
! ==t
CAl | MLTES CAL o1 | DOT PRODUCT
i’;:gf = (CROEE PRODUCT
1 |cavmmsTe 1 |pof PeoDUCT
R:!I::T L1 | MIRER LES R T LG | LA b
& |[DEFAuLT - =0 |oorauLt
HaDATA 1 |secH 1 | mEbucED Gaw
i1 | InvERT
@ | maDATA T[T
1 IDATA 5 & [eowes phEFaan 1]
FILTER CLOCK
L= FCE FCd FCa FC3 FC2 PO | BADE RATD
g 6 & @ & & 1 |[»
]

L] a L 1 -] z

Motes
1. Seethe BSK Cormlator/Demodulator section for an example of how o determine register settings.
2. MNonadherence to correlator programming gui delines results In pooner senstivity.

3 The filter clock isused to calibrate the [F filler. The fiker dock divide ratio should be adjusted so that the frequency is 50 kHz. The
fornuda is XTALFILTER_CLOCK_DIVIDE

4. The filter should be calibrated cnly when the crystal cscillator is setfled The filer calibration is initiated every time Bit Ra_DB1% s
set high.

5. Discriminetor_BW = (DEMOD_CLE » K800 10°). See the FSK Cormdator/Demodul stor section.
Maximur value = 600,

&, When IMA Mode = 1 {reduced gain mode), this prevents the Bx from selecting the highest LMA gain seting. This might be used
when linearily is a concern. See Table 6 for detsils of the Bx modes.
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REGISTER 7—READBACK SET-UP REGISTER

READDACK ADO CONTROL
BELEET MODE BITE

oes |par | oee | osc | oms | oes | omE | OR1 | DBS

HEL paz RmE1 AD2 Ao | capen | capny | S| S
RO3 | READEACK ADI ADT | ADC HOOE
o |omasLED [ =l [wE2IURE R
1 |EMmELED § 1 |BATTEAY YOLTAGE
1 o TEMF SENEOR
1 1 TO EXTERMAL PR
AT FE1 | EEADEACK NOOE
4 B | AFC WOAD
4 1 | ADCOUTPUT
1 & | FILTER CAL
1 q SILICON B

MNotes

1. Readback of the measured RSST value is valid only in Bx mode, To enable readback of the battery voltage, the temperature sensor, o
the voltage at the external pin In Bx mode, users must disable the AGC function in Reglster 2. To read back these parameters In Tx
mole, users miist first power up the ADC using Reglster & because it is off by default in T% mode to save power, This |s the
recommended method of using the battery resdback function since most configurations typically require wse of the AGC function.

 Readback of the AFC word is valid in Bx mode only if either the linear demodulator or the correlator/demaodulator is active,

3 See the Readback Format section for more information.
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REGISTER 8—POWER-DOWN TEST REGISTER

- | €3

‘H '-.:! LOG AWFT ] = E‘Lu gu o !H CONTROL
AP Rl TR
*|E3 -

DEYE | DE18 DEZ (DB1Y | DE1D | D9 | ope | DET | oB8 | DBE | DB | DER | DBZ | D81 | DEO

W1 | LRZ | LAY | P04 | FOE | PO | PDE | PD2 | PO | Q&L | CH0p | C3090 | ©9080

Lg@
R
'

POT | PA (R MODE) PLET LaGr
v | PaorF [FROM FEG 01 _FD2 FOY | conpimon
1 PAOH L] o 0 | WCOIPLL OFF
L] [ ] 1 PFLL OW
] 1 o | woo ol
AW | TwRE BwITas ] 1 1 PLLYEE SN
] DEFAULT 1M} 1 ¥ X | PLUNCOOH
1 OFF
LRI LR | RESIMODE PO | LHAMIKER EMABLE
x ] REMOFF [ ma b LHAMIXER OFF
T e8I ON 1 LHAMIKER OBl
FO4 | DEMOD EMAELE FDé| FILTER ENAELE
& | DEMODOFF i e [] FILTER &FF
1 DEMOD 0N 1 FILTER @H
'
POE | ADE EMABLE
& | ADG OFF
1 ADC ON

Notes
1. Foracombined LMA/PA matching network, Bit R3_DE12 should always be set to 0. This is the power-up default condition.

1 Itis not necessary to write to this register under normal operating conditions.
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