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1.1 %<F DW1000

DW1000 /& — 374 IEEE 802.15.4-2011 #8517 (UWB) AnifE 1) 56 452 B PR DI 88
J CMOS Jo&k - R 2% 1C.

{8 FBUA U EE KATHS ) (TOF) Wi, T LUK PE B A IR i 210+/- 10 JEoK

< FIHXUFMEE (TOF) & B M) BA R A 22 (TDOA) FIAR [ 2114 (TDOA),
AT DK 58 7= R S 8 RS i 2+~ 10 cm

5 3.5 GHz % 6.5 GHz ] 6 4~ RF Sk

* S HF 110 kbps, 850 kbps 1 6.8 Mbps 1155 H id R

BRI R, T LR ERRR AN A0 AE, AN T 48 R I S K Rt R 5 A

B REIEACHE P (1) 2 BRARIAEE, TR AR S A SO I A 8

1.2 RFREAMH

AR P FMANET DWI1000 HI#R(EMZAE, e 17 7ESE i 2 RS RGN 225
JE ) — SE BT %
DW1000 %4 F M St & 15 BAE LA B R H, Db Rz A - PS5

DW 1000 ##fs F M4 &1 H -
GG Jua R Oy, Herb A R RO E K T T
DW1000 1R
oS o B eSS
. MER T DW1000, A28 T difl &l & HF Vg N 28
2 DW1000 ik
HAFPRAER
3 MERSY L ] J-44 DW1000 2552 2% 1 Th R A0 FH i
4 = BRI 44 DW1000 B2 LI ThBE I A i
5 AR Rl (MAC) TELEIIfRE /44 DW1000 fERE 4 R L MAC 2 Tfe.
6 DW1000 [ HAhTh g /48 DW1000 SHFIH AR DI fRe
VRN IA DW1000 FI 7 ol v il Zr A7 426, 41 4
7 DW1000 7 {72541 ANEF AR A B AT U7 1] P AR A K E R T
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. A T B R DW1000 FIZ 5L, RAZH] T RAE
8 DW1000 15 . o
TIVERI TR B A% o
0 4 DW1000 i e 2 THRTEEE T BT DW}OOO E‘J%%&Eﬁ%%%fﬁ%#
Al i RN AS A
10 Ffi3% 1: IEEE 802.15.4 24 % UWB PHY EHME S5 H
11 UWB ¥ 2 IEEE802.15.4 bRk
12 [f3% 2: IEEE 802.15.4 RAE X MAC EHERER
13 MAC 2 IEEE802.15.4 #r#fk
14 Bt 3: XU PR LR GR] 7R R ) U FE £ 42 H 5 ) DW 1000
s B e N R R FRAPE SR AR 350 4015 P (00 40 W 5 P 1 - BB 44 5 1] [
B AR
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7E: Decawave 24t DW1000 B4 3RS FE 7 AR E NIEARRS . ZIR S E & — AT
WG4k, FCE YT DW1000 ) AP BR AL, B8R4t 7 H T A& FEI Y APT s %L, FFHH
FUKE) IC (IhAE. DWI1000 WRSHFEFIEACADEN X ARM cortex M3, {H ] 4A R84 31 H Ath il
WEERES R ZAIE B TV 2 SRR FR T CRLRE R BE S AR, AR APL
1 DW1000 L) E

B R A A A

IEEE802.15.4-2011 #rifE[1125 H (URS i R 2 499.2MHz, DW1000 R Geh % LA AR
NZH . fERGR IR 125MHz BITESL R, X5 124.8MHz (155058 R Gl ez il .
Fflth, 7ERGBHE A 8ns FITEOL R, X721/ (124.8X106) F0 1< b i BA A1 AUME -

22 1) 1GHz PLL B8l 998.4MHz [ 5L FRA%K o

—/ 63.8976 GHz HIFER 44 5 IEEE 802.15.4-2011 SRt fMIgE A >, Hr 15.65 f2#b
FRJ ST 1) ) 3079 2 A A 0 3403 0 3 AU

PRF

AT 16 MHz F1 64 MHz () PRF . X282 B[ 1 E ) PRF (A L UME . T
T SHR 1M, PRF “FIME M = T Wi HAth 4> . P44 PRF {E2 16.1 / 15.6MHz £l 62.89 /
62.4MHz. HRIEEF T PRF FIVEGIE S, EZM[1].

AR E AR

R HF N 6.8 Mbps I, FH24F (117411 6.81 / 6.8 Mbps FiHEi# %,
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2 DW1000 BY#LA
2138|5

DW1000 1 — M & — RIS AN — DN AOR AR AT 3 (EL5 RF AEa) A— ik
BB F AP S 1B R I S P AT S, A A BRI CR BEAT AR e, R SR ftiE
TV FRAER) SPI 4 HHSCHAE 2 AL B S . St & P 1) 75 R 4ERp AR AL UR 28 12 e

2.2 E$ZE DW1000

2.2.1SPI#&0O

DW1000 FAHUEFHE: 2 FF& TN E BT/ D (SPD. EHLRG LA E
—/NF$E SPI B ZkfElgs, LMES DWI1000 HE4TIE(E . 78 DW1000 Hil F it h #5587 SPI
MG, HEEEPESET.

FEHL ARG SPTEHUIE AN DW1000 77 f7 8%« A 15/1r4H SP1 55 1t% . A% SPI A
P TEAE(E S, ERERIUEC B AR P 2805 2% DW1000 £ F . DW1000 ) SPI
AT R AE AR E WLER 7 & - DW1000 77 f74 4.
2.2.1.1  SPI THE#R=

b T 2 S A BN BRCIR 25 e T {3 DW 1000 FrI%5 542 i ShBE I EG AL, SPI [ TAF
BB E . B, GPIO 4 5 Al 6 #RAE, JF HENTHMEH Tik4% SPI &,

A LAYE DW1000 [ — XV T g FE fic B A e 152 8 SPT A8, DLk 6o 75 ZAT A S50 o ik,
IH48 GPIO 7 PR LA HA A (S o 32—k MEVE B, ARefRId Rk, R AU OR R E
Fra i SPI i, £4¢ OTP BCE MM 214155, 2% 63 71 - [/ I OTP f71i54%,
FALEE A 0x2D - OTP fRfigged 11,

A% SPI A ERL A R L B W 52 BV E A5 ., 121 DW1000 4 1
2.2.1.2 SPI#EOMESZHER

A SPI F145 Lh— 2 =AY )\ 4T 5 ST 46, Bl 5 2 2H s e 25 2500 1) AR s 1 )\ Aoz
FAT. SPIAERHIH SUVE S F 1O Z R

HEKIERELSLVILRT, AT ERINEES AN thhk. #3 F, SPIH 24 L
), FANHESLIHEBIE AN L DW1000. R0, MZH B, M55 E M
DW 1000 S2HUE R s LB NE s . Wil 1 Fos, X —ME$Es, 5 K2 AMOFTA )\
FAHE DW1000 20, 3T —NEH%, DWI1000 it (A )\ 15 Bz FHL R % 2
.
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Read
MOSI —| Transaction Header | ignored by DW 1000 li
MISO —| Host should ignore | Transaction Body — read data output by DW 1000 li
SPICSn | |

Write
MOSI —1 Transaction Header | Transaction Body — write data input by DW 1000 li
MISO 4{ Host should ignore | Host should ignore li
SPICSn | |

Figure 1: SPI Read and Write Transactions

JERC: ST H 7 SPI T 30726 [ SEBR 22, mr iy SE AN ]

SPI 5 4% HAR B A8 201 Fr ik 28 SPICSn Wi . SPICSn MM EMRIINT = (K) #I4h
b SPT A EEFE ST, LAE DW1000 #4 N —A )\ AL 1 i N 1 F 5545, SPICSn MK
Bl S 45K SPT F45. 8, BAF SPI #: DS A — N SEORkIE R HE MK
%, BPYE SPI R FE N &M FETE, BTy,

DW1000 ¥ SPT w]vjj [l SEH U 64 NI ZF 78 U E (FEWEE 7 & -
DW1000 ZFf£eed) . FA> SPL VT H55 LB & — A 6 & A28 304 ID, F THR IR %5 IR
U7 AN ZFAT 28 S0 o BT B A7 28 SCHR R I 7 FHE R VA 2007 17 DW1000 IIIFTE S48
MR BT F (ARl 55—y, BB U i X =FRA RS B/ R I
NI

H: B NALAT DW1000 ZF A7, 2 AN B BTk ZF A7 a A A K (SR 5
7 # -DWI1000 FFE8e4).

B 2 BoR TRERMIAER T SPT FHE M —A )\ F T HS LI FE. -6 NERIRNT
REINGAE, 5 7e% O D EFEYT A H) DW1000 Z5ESEER I T2 T4k

Bit number: 7 & 5 | 4 I 3 | 2 | 1 | 0

Operation: | Bit =0, says
0= Read sub-index is Register file 1D = Range 0x00 to 0x3F (64 locations)
1= Write not present

Transaction Header
Octet

Meaning:

Figure 2: Single octet header of the non-indexed SPI transaction

BRAERA AL AR 2 5 B S5 R 4L (R, #5516 MR GIF
THIGH T T A7 a5 SCIFEE L (BRE N . &3 BoR TAER A\ GL4L i br &£ ID ZFA74%
BEATAER S I s

< :: Non sub indexed read from register

MOSI DXUG}( >< >< >< file ID 0x00, this 32-bit register
contains the Device D, the 4-octet

MISO 4< ><Dx30><0x01 ><DxCA><0xD E>~ result is OxDECA0130

SPICSn 7 |_

Figure 3: Example non-indexed read of the Device ID register (0x00)

Vi ZFEFEEL S FEF L FWFEAE SPT 2200 43y )\ 7 F . 41/8 3 i
(1) SPIH%5 2 AN )\ b i3k
Kl 4 BoR T RERS] SPIHS A )\ L7 HS L TE . BT 6 A

9



DW1000 A Ft v2.10 www.lowfet.com

1, #FRMFETET . F-DFWPREFALE OO ID EFRIEAEVT K DW1000 S5k
FITREH N, B AT, 7 BF, Ltk aE#— B RFES LT, HFH/\E
RO 2 4 7 AR g e R I TR 5

Bit number: 7 3 s | a4 | 3 | 2 | 1 | o
Meaning: | Operation: | Bit=1, says Transaction Header
"| 0= Read sub-index is Register file ID = Range 0x00 to 0x3F (64 locations) Octet 1
1=Write | present

Extended
Address: 7-bit Register File sub-address, range 0x00 to Ox7F (128 byte locations) Octet 2
0=no

Figure 4: Two octet header of the short indexed SPI transaction

F SRR AL CRIEAERAD bR 2 J7) WFHER 51k 0 % 127 FHa%E
SE A U PRI (BE N . 8] 5 8o TN 8L ID Arfeas S AN )\ AL 15 $ 555k .

MOSI _< DK4U'>‘<DX02>-< >< >_ Short sub-indexed read 2-octets beginning at
index 2 in register file ID 0x00. This reads the

MISO _< >'< XDXCAXDXDE% high two octets of this 32-bit register, the

|_ result is OxDECA.

SPICSn —|

Figure 5: Example short-indexed read of 3" and 4™ octets of register 0x00

(2) SPI H:5%5—/> 3 T 1)L

Bl 6 R TKZEG SPLESM =AU E W FL P 7B, B0 6 M2
1, RRGAETRS . FHATIPMRFLS CUF) IDEFEY K DW1000 S5 55
BIMTZEFhE. R AESREE TR RES 767, BREMHRT UMK,
R 5 AN )\ 7 FI R 4 A AR T 58 =S 55 il )\ L 7 R — A 15 1 F&5] %
5E I 25 A7 2% A

Bit number: 7 & 5 | 4 I 3 I 2 | 1 | 0
Meaning: Operation: | Bit = 1, says Transaction Header

0= Read sub-index is Register file ID = Range Ox00 to 0x3F (64 locations) Octet 1
1="Write present
;’;‘::::_d Low order 7 bits of 15-bit Register file sub-address

- range 0x0000 to Dx7FFF (32768 byte locations) Octet 2
1=vyes

High order 8 bits of 15-bit Register file sub-address Octet 3
range Ox0000 to Ox7FFF (32768 byte locations)

Figure 6: Three octet header of the long indexed SPI transaction

SRR S5 Rl Je 13 55 L AR VR34 AT (0 TR 513tk 0 % 32767 AR
B (BEN) 8 9 A7 88 3

MOSI —<DxC9>-<DxBB>-<DxUZ>—<DxA5>—
Long sub indexed write of octet value OxA5
_< to the transmit buffer (Reg ID 0x09) at index
MISO >< >< >< >_ 310 (0x136 in hex)
SPiCSn | B

Figure 7: Example long-indexed write of one octet to index 310 of the TX buffer

K7 5BoR T —ANRIIBENET, =AM E TR, XA RET
E5| 0x136 BN RIEHIEZMNX . TX G X374 CF ID N 0x09. 45 LB 1+

10
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AT 1 A 0xC9, BRIRAL 7 72 1 RKMES, MifL 62 1, fRnTHibkiRERT. 15 A1
HE) ZZEHIE Y 000-0001-0011-0110.  FEHSSLEH 74T 2 o, AL 7 O E NIRRT RIT
FELl, MHRPA S 0110110, BIFHUbERIME 7 67, 55K AFAT 3 7% 00000010,
FHHEZR 51 AR )\ AN EAL, N 0x02.

AJ DU X B8 SPT 3 454 ORI S5 NI DW1000 S37E LSS 7 % - DW1000 2772840 .

2.2.2 thlf

DWI1000 H] 3P0 E A Y — ANk Z MRS FH K AER, Erh gk gl (Interrupt
Request, IRQ) K flife. AR IRQ S AW 4 H T rh Wr 4| SR M B 8 AR . (R
B, TR 5| e A 1 S A

IRQ 5 IR v] LI 75 20 /77) 7 77 A% Cox0D ) ) HIRQ_POL {7 k¥, H EH 2z
Ja TR R o B PR AR, IX N T ARIE DW1000 7EREHR (SLEEP) F
RIZHENR (DEEPSLEEP) RS NIRRT HRAE o AR 51 BALRE 22 B HRAN IR B2 BEMRASE 5T PR fr
A, BRAESIARAR, AR RE 2 S B R P .

RE TR R LRI RS PR FF /745 (System Event Status Rregister,0x0F) H,
a5 IRQ 5| M BE I T R 40 (R H#EHD 25 47 25 (System Event Mask Register, 0xOE)
HORE A A

223 @A 10

DW1000 #2417 8 4~ GPIO 7|, v LLEIEH P a4, e 17 43 5 Be & v A\ 5L
B AR AT C B D N BRI GPIO 5 IR AS vT ARG iz B i SPI 2 MRk &2 3
A 24 GPIO 5| JIMEEC B o5 5| IR, =32 2% mr AR 3 5| I H S sk

—16 GPIO 5| i) 2 F Dhfg vl ) DW1000 #5041t -

GPIO 5| JIfEC & A #E il GPIO 6| MRS 745 (GPIO control and status, 0x26)
Kzl

BUIRE T, LHZEHAER GPIO 5] I ECE NN 5] .
224 [E5| B

AT FAMRI ph E 2P . 45T 6.1 715

2.3 DW1000 R1EKRTS

2.3.123.1 KEE

DW1000 #1175 K& EAH R RPN (B . X RS A ik 51
FAENHAR 18, BT RO R W 8 .

11
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(SN K 8)
K 1 DW1000 F EHARIRA /A
RELHR RARR
7E OFF ARZS T DW1000 4bF e 4 s iR AS . 350 HUE AT LB S N\ 51
OFF(G=H]) HIN. BSEE CHLVR) 2 O0uA. R 1/0 B| AR ARERIREN, 76 1/0 BIg[a]

WA IR -

FE WAKEUP IRAS T, R B BE - £ K20 dms 5407 LDO REHAE

WAKEUP (Mefig) . . . . .
BE, RSTn (HrtH) Keff@Rsfdige, MM DW1000 HEA INIT IRZ.

P8 INTT IRZS T R URIBAT. 1 XTAL 3] B4 1 38. 4MHz f SRR
B8 19. 2MHz JE R FAVE 4 D XTT (M B0 Bl DW1000 FH= i s 78
INIT ARAS FAF A IXA™ 19. 2MHZ [ XTT B4
15 DW1000 M SLEEP 5% DEEPSLEEP J{RAHEN INIT IRZS, (s T8
PG R EIVIEEAE ), H A AR B (5 S 0T LLE st AON 77k #5045 51 &
Hom#
Z J5 DW1000 4T FF CLKPLL, FF7F 51 s 2 J548M5E CLKPLL, DW1000 #EA
IDLE RZS.

#INITARZS T, SB35 DW1000 [ SPT 3@ {5 £ T AEN, {2 SPICLK
R4 N AT A PR S ZE AR (1) 3MHzZ (/K7 o 24 M\ INTT ARZ&F] IDLE R4S
(0 E Bh Ik AE i, BIEREAE CLK PLL 80 i 1) Py R EE3E4TH 2010 SPT Vi

i, BRI BRI D) 462 3 80 SPT H 45 AL R
T 4% ) A7 A AR XTAL ARSI B, ] UM IDLE JRZSIR ] INIT AR
A BEIEFHTENHT, R&EASEESRT] IDLE RS,

INIT (HJ4Efk)

£ IDLE RS DW1000 [ P FB I b & 42 2% CLKPLL 48 38 1847 -1 45 1 43
T, ARE T4k 2 5 R R H R, A ZhE N #E. SPI
JE{EHARALE IDLE IRZS T AT LAE S 20MHz, BN Y SPICLK S . Bl
RVMETE IDLE IRZS TR, AN ML AT L] DW1000 #I4atk — ik K
e, ATI{E DW1000 43 HiIEEAN TXCIRZAER RX CIRA&. W —AN TR K
RIBBIWAER WA (B 3. 3 17— GEN SR A 2 Akl 2
/0>, DW1000 2 J5-¥s i B 7 LDLE IRFS B RAER I T % X2 )5
DW1000 FE#EN TX 3% RX RS

IDLE(Z )

fE SLEEPIRZS T, & AN AN TIFE/NT 1 n A JA (W 8 LDO # %

M. 7E SLEEP JIRZS T DW1000 32 AT B MR DIFE R, & 1l F AR BEAR 7T %5

SLEEP(HEHR) BT, THEBESEORE MR DW1000 43k N\ WAKEUP JIRZ .

£ SLEEP JRZSHIIA] GPIO. SPICLK A1 SPIMISO 3| MIA L, BN EHkS
O H IR A .

&7 OFF #x04h, DEEPSLEEP #xX /2 AR 284t DIFE R AR IR

7F DEEPSLEEP £, B T K AAEAi#E A3 70 T 1 P9 30 L B AR A BT L o 7k
AT ik 28 FH T ORA7 B8 A5 B IRCE DW1000 4 e i Je 14 i B 45 2 308
DEEPSLEEP (iR EE i RN

i) — F.DW1000 j3F \ DEEPSLEEP R4S, ‘BB fRFFIX—IRZE, BHEIFTRZ —M
N A A
SPICSn &4 Hifik
WAKEUP 2§ 3l 5

12
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T[] A DW1000 £ -t b 51 - Gl 2 500 1 ).
PAVBAHEREE ] SLP2INIT BY, CPLOCK SARRAS AL (A Ox0F, 7520 410
A R H b, OB BIERIA WAKEUP RS H K.
— H. DW1000 A5 3] — Thinge i <402 8 23 33F \ WAKEUP JR#S, 7E DEEPSLEEP
RASHAE GPIO. SPICLK 1 SPIMISO 5| B e, Ky b 580K i
3 .
12 TXCIRAS . DW1000 DABC B4 1 RIESH Cinfikih EE AR HdR 4.
ATFADEE) JEACE 4P RF 538 3 RIE— AW, H A A RIEZE X

I 2
— HEIEWURIE TSR, DW1000 23k N =AME A K —A,  #EAME— Bk
FRFHIRE .
TX K& FEHAEWURIE TS JG DW1000 J5HEN IDLE IRZS, Bk ATXSLP iz 4 & 47

CIZTTE R 2 e 1 0x36:04 = PUSC CTRL1D) . 1 ATXSLP %t B A7 i1
B, DW1000 ¥ 4 333 A SLEEP B, DEEPSLEEP k7 ( R EVEA H:AE 1 EHL
HH TR B AL ERIE] D,
VER DW1000 AN A B I 4k T TX R RX CHRZS, 5124 DWL000 A& XU T )
WK B o
FE RXCIRZ TR, DW1000 FOHEI b THERRIRDS, B AR AT 9, 24
TEE ISR SFD (AT S0Y (TERT S CARMBIEN T, Hehs
W PHR, P EREATARD, IPREEER 4RI K. 7 RCGIRES T, S505 iR
PR (ST R A R . (RS AR S E (e el T —
AN, BOR KA T R G IR AT T 1RO KRS, DWL000 2 [
IDLE ARAS, F&AE ARXSLP (i B L. 1€ ARXSLP 30 (/2 /7 7 A2 7 17 7 -
0x56:04 = PUSC CTRLD WEARIESLT, DW1000 2 B Zh#EA SLEEP 5%
DEEPSLEEP R %5
VERE DW1000 AN A BEEIIS 4 T TX R RX ARZS, 5124 DWL000 A& XU T )
WOR B o
SNOOZE JIRZS 5 INIT ARASARLL, HAEZRE Figir 7 —/Mib s, g
DW1000 753 a% %52 el 7T LA F ZhEE A\ RXCIRZS CGEid INTT A0 IDLE 4R
25D, SNOOZE it /H] LA 19. 2MHz F XTT Bl A FE A it (R ikt
125MHz AOECF B FRES B AN AT ) o

SNOOZE

24 FEEN

AR R E O T DW1000 B, PEBE) R AL (Power On Reset, POR) HLEE X 41
E AL R AR N B (CRZ) 1.5V) BHTERER,  — ELAMHS H e 122 1 At 41 ik e
58, FMTEA(EEET| I EXTON e fE . — MEAT AR FEIR G % 16 P 3B £ s i
TAR¥E DW1000 IRALRES — BT,  DURUESNT s IR TE AR I Ao e f2 9 a5 7w VR e b
o MIXAHBGEE DW1000 ¥ H 3hig 477 CLKPLL Kb b, F-7E#EN IDLE BB 2 il &4
BE o

13
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VDDBATT s
Vpor
EXTOMN o /
HTAL '-"—”—'U I_II_II_II_II.II_II_II_II_IHI_II_II_IHI_IL
VDDDIG N e g
RSTn >
Tus !
CLKPLL /
Lock
VD[? ;:?rr'lsfslx:cr;e:ﬂ on C“Eg}fﬁb'*' CLKPLL locked
A A CLKPLL A
enabled
POVWVERON * DLE
OFF —,—i MAKEUP INIT
SPlcomms SPl comms up
uptoZMHz to max SPI frequency
| |—

5Pl commsz not advized
as PLL locks

Figure 9: Timing diagram and power profile for cold start POR

2.4.1 BEAR AR E REAR

7 DW1000 H{KIh#Ef) DEEPSLEEP JIRZ T, B 7 /NGB T 4ERE8 7 Bl B A B 17
s LAt A, SR LT e X —(RIFERI N R ALK T 100nA. 2 TS
M DEEPSLEEP RAHHElE, 752 — MM R e WAKEUP fith 28, 2 — MM 3
P il AT 46 46—k SPI H55 FF 11 i SPICSn Hii A

DW1000 it B4 5 — MR IFEIRZA SLEEP, 78 HCARZS T F AT LM BERR o [ FR e,
NI — MBAT TR RE IR 2 O REAR T #% . 78 SLEEP IR FIRHET /DT 1
1 A. DW1000 M SLEEP R ¥ 8 n] 582 tH T BEAR T 28 THI) 52 B, WAKEUP B¢ SPICSn
BTNt AT DL SR MR AL £

R ThFE IR % 28 AR B sk T8 W i FR AR &, A i i@ o AR 4 & A T
7000~13000Hz . [i] . IC YA #RAF AT LA LP $R3% 48 & WK, DL IC SRR s —
AL (Ebnix B2 38.4MHz/2, 8% 19.2Hz).

2411  MEBEAR A REE

H SLEEP o, DEEPSLEEP IRA& IR [H], 752

#ii5 WAKEUP 71129 500 us, ({47 1775 0x2C:06-AON_CFGO *#//] WAKE_PIN #
BrpE )

1€ SPICSn 711129 500 us, (A7 77 0x2C:06-AON_CFGO 11//] WAKE_SPI P&
7B Do X AT LB T— AT B X HIE 95419 SPI ST o

R M4{#H SPICSn 51 ISR MR & 451, SPIMOST £k EARRERAK, LAMREAR &R A,
WIS HRAE,

BRItz 4k, A SLEEP RZS IR [B] 15 0 R A2 7E

A SR 1] 2511 3055 (A 7 17 4% 0x2C:06-AON_CFGO #/1J WAKE_CNT H &1/

14



DW1000 A Ft v2.10 www.lowfet.com

wE L, FFHEE & 2519 SLEEP_TIM & ).
TE FITAT 3K = W R 1 5 e 4 ZRIA 81 31 IDLE GIRZS, 2 J5 B AR A3 e AR s e
H AT .

2412 EEFFHRERRE

fE3E N SLEEP/DEEPSLEEP KA A BR H e BARASHT, DW1000 F 2 (1)L &5 B2
P2 ULHEER 2 H% UL AON fE6i a8 h . AON f7fif 28 s e (R FF L AIRAS, RIS A 4t F SLEEP
5 DEEPSLEEP ARZAS I 2 aitt . FLEAS B IHE D1 FEANEIRED FFEL 7 us WIS R 528 B
TR L I A I S W AR B B IR AE 6 24 71 AON 1 7FHIE B 1 Hp s o 7
WAKEUP R 25 A 8] e & 15 B H K S AUNAE ONW_LDC T & A7 45 B AL A G5 i, %A E A7
T AR 1745 0x2C:00-AON_WCFG 17,

VR (EEDUEMIN, EHLRGN AZEE G 18 ] 25 77 45 M OTP f7fifi 25 1) SPI ‘5 A\ B
B, CAB AT T BE R IR 5% . ARG EAS B 4% DU X TX Bl RX 22 oh X AR R B S A A
PR o

2413 M OTP FFf#ssh BahEH LDO KIEHE

4385 f A SLEEP 8¢ DEEPSLEEP IRZ 1 el , W12k LDOTUNE_CAL fE7E A%
#E B B 12 2, 4% LDOTUNE CAL fH M OTP fFfif#s R in#k k. K~ T Wik
LDOTUNE CAL 18 /& & 54, 156 EL OTP £24k s h bl Jy 0x4 (88T . T SR 3 B () 3
ERAEEN (AT —ANFT), UWHHECERMET, JH ONW_LLDO fi 44 #
KL GEBLAE AN 77 77 45 0x2C00-AON_WCEF HY) . iXffi45 OTP 2% LDOTUNE_CAL 7E&E K
DW 1000 M i f5 #5nT DA H B4 BIAH N ) ZF A2 8% (IRRFF A4 0x28:30-LDOTUNE) .
Witk OTP fHbhE A 0x4 I IGENE, 4 ONW_LLDO {4 1B A .

2.4.2 DW1000 X FHHI4FRARTSFS

DW 1000 SCRE—S67ERE &€ M R o] Lo DiFE i NRPARS 91, BAT=2:
BB Bk
7E SNIFF #20~ DW1000 #%&#% RX (FFJ3) 8 IDLE (P RE
F—A e KT UG TER 2 0 /- /F—T5,
7£ LOW DUTY CYCLE SNIFF MODE #izQF, 243¢ MRt KA,
DW1000 7] LUKy S PNl INITOIRZS, iZ%IRAS I Sh#ELL IDLE
RASZR T SNIFF R At iy B IA] D .

KT MR TTVER, £ 5. 2 Low duty-—cycle SNIFF—TF
IRTIFEMTIT R — /MR IR, R0 N U 3s K24
IS ) 4 TG %6 (SLEEP 8% DEEPSLEEP) #ERF, RAB/REERF

LER. XN 2 4 LowPover Listening —7io

SNIFF (IR#R) R

LOW DUTY CYCLE
SNIFF MODE
RARGIRIRR) BE

LOW POWER LISTENING
(EIhFEmIT R

25 FEEVARE

DW1000 #2&— A2 ANRrik AT E B AR e OR824 IO S AR e A 45
15
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A DU AT R/ MO B S8, BRARCE vl LRSS Jy: J8IE 5, 57569 4 A 20818 5/ Er S
0754 IEEE 802.15.4-2011[11h5#E, 20 2 £ DW1000 #¥s £ rhieE, Ha&LLIFE
&

Table 2: Mode 2 Excerpt from DW1000 Data Sheet Operational Modes Table

Data
PRF Preamble Packet Typical Use Case
Mode Data Rate Length
[MHz) [Symbols) B ) Duration [ps) [Refer to DW1000 user manual for further information)
ytes
Mode 2 6.8 Mbps 16 128 12 152 RTLS, TDOA Scheme, Short Range, High Density

NS e T BRI VA T B A B E 2 AT o AR EESRANTA B, B R A Y
A AEAIRG, HEGMEES 7 T —— SECT

251 BANRZIRE

WZ RGN E FEA SYS CFG FASBTPHHTRE, H3H
—17,  DASRELZF A7 35 P9 25 FHER UM 1) e Bk
BRINSRAE T, WA Dy v BT A B S AN A e, 2027 A7 2% SYS_CFG 3R %0 P i,
) FE2E SYS MASK F1 SYS STATUS kA B AIH s H. &
n

GPIO #yAC & WAL 0, "EATHERINThRE W3 3.

Table 3: GPIO Default Functions

GPIO Pin Default Function
GPIOO/RXOKLED GPIOO
GPIO1/SFDLED GPIO1
GPI02/RXLED GPI02
GPIO3/TXLED GPI03
GPIO4/EXTPA GPIO4
GPIOS/EXTTXE/SPIPHA GPIO5
GPIOG/EXTRXE/SPIPOL GPI06
SYNC/GPIO7 SYNC
IRQ/GPIOS IRQ

HRERILINFE (Smart TX power) BRIAJF)E, 1EWZFA7# (RS : Ox1E-Transmit Power
Control (KRiEINFEFSH]) A1 Smart Transmit Power Control (%5 88 IEIThFEfEH]) H i Ec B A
BEERE.

Sniff AR I, SN 27788 SCRS: 0x1D-SNIFF Mode(MRER AR 2R), MiZsfFtd
i (W, SYS_CFG Zifr#sfi RXWTOE Fl77 {745 #%: 0x0C-Receive Frame Wait Timeout
Period(WIFEEWGER I & 1)) FIHT FAGAT M (IR 27 735 0x27:24-DRX_PRETOC) &K

16
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VA, T SFD AR (ILIRZR 57 4% 0x27:20-DRX_SFDTOC) s&FFJH .

SYS_CFG 27 a3z &, filin [ 3 # FEBE(RXAUTR), BAK MAC YjEE, 4
i JE(FFEN), S22 [X (DIS._ DRXB), HZI#iA(AUTOACK)SE, #B/2ERA XK. B3
CRC 4 R ERATIF S, CRC LFSR #J4f4k A 0s(FCS_INIT2F).

AR CRC MR RIEMm AW —Ma, WA R : 0x0D-System Control Register

(RGBT -

AN [0 A0 AR D) 2 FEOR A A BRI B A e, L 6.2-4MER IR AI 6.3-4ME Dh 2 0K

2R

252 BANBEIRE

WHIE 5, FISAY 4 Al 16MHz PRF J2 7 CHAN CTRL A28 ERIA R E, ¥ 2585
WY Ox1F-Channel Control(#HE 1Y) o

RIEEEHFAE TX _FCTRL A7 P A E N 6.8MHz, VWL 777777 /7 0x08-Transmit
Frame Control( 2/ 7=7))F 1) TXBR k. FRWCEHR RN E, FRIETE 110kbps [FEIX
iﬁzﬁi JE7 110kbps FFEWCEE R L ZIAE SYS CFG #4788 i RXMI10K s s E, 1
W 1775 . 0x04-System Configuration( Z L E)

’ﬁ 5 E‘JT%VE%KU\@EET%iiﬁ@ﬁﬁ%*ﬂﬂﬂ‘%@ﬁ*ﬁﬂy BV EE P RIEREE SN

# P : Ox2B-Frequency synthesizer control block(#i°F 5/ as 15 H#70) o

253 BANLESREE

LI AT IE BRI B I 1S 5——Ju{ké)§hﬁ:%§ 0x28:0C-RF_TXCTRL.
B BE RIE AR BRI R, JBId SYS_CFG #F/7#5H 1) DIS_STXP A&, 2 W3 47
AR CHY: 0x04-System Conﬁguratlon(%?}ﬁﬁﬂﬁ)o HZERB N 7.2.31.2-Smart Transmit Power
Control —77,
RIEAT ST S EEKEZ 128 M5, WA 3R 0x08-Transmit Frame Control(&
IR ) .

2.5.4 BINIZWESECE

BRI TE AL B iliE 5, WKL A A7 4% 0x28:0B-RF_RXCTRLH.

Ber e AT 9947 8% . DRX_TUNEOb,DRX TUNEIla,DRX TUNEIb 1 DRX TUNE2
ERINBCE N 16MHz PRF, 6.8Mbps £#5%, A ST 5 EEKER 128 M 5. gfEdii I
R ZF 4745 0x27:02-DRX_TUNEOb, /X 5 /7 4% 0x27:04-DRX_TUNEla,iX K %5 77-#% 0x27:06-
DRX_TUNEI1b FIIR K 75 /7 4% 0x27:08-DRX_TUNE2.

LDERUNE SrERIMERE, XEWRE LM E RAM FIHACHY (LDE 535 KfEfR
TS AT, IR HERR R R ] . AN, DW1000 75 ZE7E _F s I BERAR RS A
—AMEEER ) ROM Fin# sk . X FEAERE LDELOAD fir, FFE DW1000 #J444k sl ([
NAERINIEH, 503 M SLEEP/DEEPSLEEP HHI:fiE )5, RAM F 25 NERD. tnHit5H
Fomif i AR 2, R R R AR B R T S8 k. WIS LDE A% A fE RIS A%

17



DW1000 A Ft v2.10 www.lowfet.com

fEREZ BT INER ke, A 2077 77 7% 0x36:04-PMSC CTRL1 1) LDERUNE(LDE 12478 g )47 il
IR (B 0D,

2,55 FEEUMIANLE

SR DW1000 FIBRIARLE /2 b i o] IS, (H — Lo a7 £ 28 U BN I B A L,
5 AT BRI AT AT B
2551 AGC TUNEI

AGC_TUNEI ERAME Y 0x889B, X ERIA 16MHZ (1) PRF A2 M. N 1k 3 &Lt
A R SR, FH P AR 4k 25 BRI TC B 2 A o 8 9 0x88700 S WL /A2 77 777 0x23:04-
AGC TUNEI.
2552 ACG TUNE2

AT DW1000 1E% TAE, AGC_TUNE2 A% M A 20 77 /777 0x23:0C-AGC TUNE2
R B
2.5.5.3 DRX TUNE2

DRX_TUNE2 BRIMMEJy 0x311E0035, Xf TERUVIRZA R ) PRF Fl PAC AN BAE AN T
KB B AP A AR, P BAE 4R S48 FHERAC B 2 Ak H 8 N 0x311A002D . 22 0L 420
17 A 0x23:04-DRX _TUNE2.
2554 NTM

NTM ERIMEN 0xC, Nk BEIFIE SR, Mo HE N 0xD, S W A0 75 777
0x2E:0806-LDE _CFGI.
2555 LDE CFG2

LDE CFG2 ERIME N 0x0000,%F T-ERIN 16MHz [f) PRF, 7E4kSEAE BRI B 2 i B4
AN 0x1607. S W20 77 1775 0x2E:1806-LDE CFG2,
2556 TX POWER

TX_POWER ZRIAE A 0x1E080222 7 44 £ {8 F BRI L B 2 1 ROk A 8 2 0x0E082848
HLEZMRERS MW 7.2.31.2-Smart Transmit Power Control —J5 .
2557 RF TXCTRL

RF_TXCTRL BRIME ARG . 1A PR ARS8 FH BRI EC B 2 AT AR IR R 36 £ %l iE
SHATEE. MEZMIAEES WAL T 7747 0x28:0C-RF_TXCTRL.
2.55.8 TC PGDELAY

TC _PGDELAY ERiAME N 0xCS, X T-8iE 5 K EAEM K. NAE kSl BN B 2

R R BN 0xCO0. HEAHKAZE S W AN 7777747 0x2A4:0B-TC_PGDELAY

2559 FS PLLTUNE

FS_PLLTUNE BRIME N 0x46, Xf Ti8iE 5 KU AN IEMT . RSN E 2

AR B BN 0xBE. BEEZ ARG RS W AN 77777 0x2B:0B- FS_PLLTUNE.

2.5.5.10 LDELOAD

LDELOAD BRIANE B 0. 4154 72 N0t h S (A A2 S 5, FOR ERAE R
DW1000 ¥t A2 1 — &0 fE BT R < T S8 . B 2{5 E. 20l LDELOAD A
TRER 7B ROM N2 RAM HI4RFED %

18
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Table 4: Register accesses required to load LDE microcode

Step Instruction Register LeD:;:h _Data
Number Address (Bytes) {Write/Read)
L-1 Write Sub-Register 0x36:00 (PMSC_CTRLO) 2 0x0301
L-2 Write Sub-Register 0x2D:06 (OTP_CTRL) 2 0x8000
Wait 150 us
L-3 Write Sub-Register 0x36:00 (PMSC_CTRLO) 2 Ox0200

2.5.5.11 LDOTUNE

Wk LDOTUNE _CAL B {E IC A= IR @y iz, A4 e M OTP Hfn#k ik
FRAE DR N T KAF LDOTUNE CAL {H 2 B #E8, 10 Z 2 OTP Hititt A 0x4 (1)
B E . R IETE (AT — A1), WHHZ O . &8 8- 7E SLEEP
5, DEEPSLEEP #xUMefi f5 H zhih in# LDOTUNE_CAL fH, &£ [% Waking from sleep —
o B LDOTUNE_CAL {H, Fi4M OTP HEEH, HHEBEA

o
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3B AIE
3.1 BA %%

HE W) AL DW1000 KA A1) — Tl A DI fE . 18] 10 J7R T A Wi i) 2%~ 2L
o

Preamble SFD | PHR Data
4 \ i
IEEE STD: &4, 1024 or 4096 symbals 21 bits IEEE STD: Up to 127 coded actets
*Extra: 128, 256, 512, 1536 or 2048 symhols *Extended: Up to 1023 coded octets
\J
IEEE STD: 8 or 64 symhbols
*Extra : 16 symbols

*haA “Extra” BY “Extended” HJ M INAC & Wi~ HUE T Decawave; § & K & Eda i fr) 4
2L 3.4 75,

oz e 2% B I 40T 2 L ER - T-P SR 1 IEEE 802.15.4 M BEE .

RIEMF WP 11 fT7R. DW1000 M IDLE FIFIMERE £S5 25 195 4

N T RIERAEW, AL R B AF 25 :0x09-Transmit Data Buffer (R EEEZZ X)) 5
s XTSRS EE  $dE 2R PRF [k #8122 5 N\ 77 77455:0x08-Transmit Frame Control (&
EWER]D . KIEZRECE A IDLE #5230 F 47, {HIE4 3.5-High Speed Transmission (f5ji# &
) —HTIA R, WA E R EAEE S RIRE NPT . BT A AR E R A,
WLIE I % & 25 47 % :0x0D-System Control Register ( ZGt#% M 2747 2%) H 1 TXSTRT =ik
JABNKIE . KL R5EE, DW1000 ¥ H sk 56 8 1) — Wik s 1 25, 5. 71585, SFD.
PHR F1¥(#fi. FCS (CRC, THMILARKE) HANMIMEHNEEH, 1E 8 MAC M%7 .

RI% 2 R DL 27 A7 2% :0x0F-System Event Status Register ( RGhT [EPIRAS T A 48)
TXFRS ARRA I AB A ENL. 25 DW1000 ¥ [= %] IDLE #X, SRE#4E4

B2 U RIENY R AE N B E T AT R

® A B IAE—— I 3.2 - IA N A K
® ERRIE—N 3.3 W-HEIE RIS

® KA 3.4 T-9 AR A I
® A 3.5 - KA

20
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Write Tx data to data buffer

Configure Tx parameters

YES
TRANSMIT l

o Transmit message

Figure 11: Basic Transmit Sequence

3.2 kiEATEE;

TEMiRIEH, PHR (PHY ki) HIELLH >4 IEEE 802.15.4 UWB PHY #rifEfe & N
B EER. 4 PHR 55 — /MR MR R % H 220 (1d2h RMARKER), IXANBZIFRCN R
T TR o

DW1000 (%07 RI%&HESAE PHR JFIAKIEN, 0 N RGNS, 1EARZA
P RIEN B 2 EeERnEREMRENLE (7FF 7777 OxI8-Transmitter Antenna
Delay( % B A ZEab ) hERE D, PAIRIG R ER ARG (R IE I B, R ZE S N 77 7
Ox17-Transmit Time Stamp (%260 /5] FE] TX_STAMP 3%,

AT LS 8.3 F1-IC Calibration(#% {445 I )-Antenna Delay( K ZE 4EIR ).
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33 IRk i%

KT AEIR RIE KL, RIKI 8] B 5 N A 745 :0x0A-Delay Send or Receive Time (XEIR K i%
FRUESTR]),  REIR R IE FIWI UG A0 I8 1 B 27 /7 #%:0x0D-System Control Register( 5 4% il 7317
#)H ) TXDLYS #l TXSTRT HKiAT .

SEIR AL — AN Bt BAR, SR HE I RIE I TR RERS I, I HL 5 R I TR B IR RF
— 3, IXAEPNTE E AL 1) & 5T RMARKER (¥ E] (ARM3E TX RLIER), EIELG
RIERFTE], TX RAWST (£ 7 /775 0x 1 7-Transmit Time Stamp  ( J 2850 /0D A1), 3K AN (]
B I RGN ROEIEIR o IXAFAFAE BB R IE I (] 0] DARE SR ATV 45L, FF RN B4 K IR IS B
.

VER: IRKEERMR 9 AL (FE 7777 75 0x0A-Delayed Send or Receive Time (#E15 414712
JOFRELE D FERT RS> HER N 8ns (HEOAREHAHBUL, /24 + (499.2 X 10%)) W # ZHEATE. N
TR RZ | RMARKER &R 1], GEIR A IERS [H] K 9 A7 MAZAE AR L R IELEIR 2
MEF.

TE AT ZEIR AL Hi I, DW1000 T 5 AAT I JF 46 328 RiT 32 65 19 P 356 FF 465 16 ), DL A
RMARKER i 45 i [ 8k 5 Gm 2 (P AR i) (8] — B0 7E RGeS R) (75777 725 /7 0x06 -System Time
Counter 2320/ /1] 7]- 2075 IE BN LR RO )L JF R R SHHLIFIT a6 M5 AT 659 2 /T, DW1000
TREFEINIRES o

FEIR A& CRIAZUSTD 1 — P FH e A AE PR LT X ] 2wy CFE 77 3 = X p D ok ) o
Horb B L) 2 ORI 9 i PR W SIS TRD AR,  DAD/D S A T B R

3.4 ¥ RACE BRI

FrifE TEEE 802.15.4-2011 UWB WA A& #% 127 F G R . DW1000 3 HrAEbR R
PEREE, WIKEERTE 1023 75 AR . iR Rl T A7 28 50 0x04 - RARTLEM
PHR_MODE & #A7 )i H

ERXML AR, PHY Sk (PHR) #F 8 #E OIS EER 3 NEAML . N TEM
A~ DWI000 W& 2 AR5 K B £l i, 20 Ik 25 7 88 S0 0x04 - RAFCE M
PHR MODE &AL P i ¥ BN KM PHY brkfisXe a0 iz s BANTERERR 10—, JUAT:
] SR E AR R, 4R PHR H5 iR IR K AT, DW1000 K JoiZ: 54T 18 45
TEMT gAY A ()R 2 AT IEAS , oMK Wiz~ PHR [ SECDED #8746 5 7 41 5 hn i 4w i
AFHE

IEEVER, WP B R PR N 6 B o i B R hn i 3G, L el T B R 3G, it
K IRl BE 2 BT BEA 3 R AU A &, X E T I 15 28 DA B 24 75 282 E 37 R0k U
H— MR

KM S, HA R A A8 S0 0x08 - Ki%mida it TXPSR {H =47 7E PHR H
Rk, FAEFERC M 0x10 - RX Wifs B /7231 RXPSR 8 hl 4 .

LHEY K EBIEWI PHR i inid 12 fis:
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Bit

o |l vl 2 e s e s oo 2fn]a]ue|]s
Rl | RO | L9 [ L8 |17 |16 |Ls |wa |3 |2 |1 |wo|pofss|sa|ss|s2fst]so
oy
¢
Data Frame Length 22 SECDED Check Bits
Rate 25
S&

Figure 12 : PHR Encoding Extended Length Data Frames

BEH R 7B A 5T IEEE 802.15.4-2011 PHR 4w A48 [5] i) 2w fid .

MK B 2 B L9-L0 2 A5 1) 10 LURR A, HABRKH MAC FE/) PSDU 1)\ L
FREE . EER, KENEA L%,

AL PO FEAE AT SADRFLERS (B =B, $87RE S PRI SHR 1 SYNC #B4 HIHK E

Table 5: Preamble Duration field values in Extended Length Data Frame PHR

Preamble length for

PO BPM-BPSK modulation
mode

0 64 to 1024 symbols

1 1536 to 4096 symbols

P2 AT LU A S R i TR) e B W B ACK i F) 1T -5 R e 82 ) ) P4
BT S 64,128,256,512,1024,1536,2048 Fi1 4096 Mi5 5. AMNFE
R T AR )RR 2 TE) - BT 5 B S K EE VE L, BRUACEs v AT BRI R A BT AL R S
BOEHHAT U, DLAT A 38 At sk AT 4T o 7 o ) 1T S5 0 R e 9%
SECDED (FAE 3 B, AR B S5-S0 & —H AN EH R KA, T4 PHR
G 57 W S FE TR 05 5 L A R P52 . SECDED 115 1EEE 802.15.4-2011 A1
& XA, BT C5-CO sl /e 4% L3RS S5-S0, Wl F Fis:
S0 = NOT (C0)
S1=NOT(C1)
S2 = NOT (C2)
S3 = NOT (C3)
S4 = NOT (C4)
S5 = NOT (C5)

3.5 EiEfRH

DW1000 FR:LEThAE B 7E SRR IS AU iR R R . XL T AR AN R ATk -
3.5.1 TX EHMXmHE RS

TXBOFFS 7Bt (FEFFAEACAF: 0x08 - Jikmitisthild) fu¥F TX_BUFFER H TR 72
AN A 25040 P DG R X 1 1024 )\ BL7 75 ) o FE R AL, -3 #54 TXBOFFS

#2351 BB 9 EAGERIWTR S — A )AL, IR R BB B SO B A0 B A
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[E o RIESREH, ARSI AT DA 55— Wi F 5 N TX_BUFFER HIAFRY . R)5, TEK
RHMIZ SR, EHTE TSN TSR R, 5F N F R BRI —
TR R 3% o

TE B AL Y A B 5 A S IR, L4528 vT BB 2% TX_BUFFER 43 BN 512 F
XSk, A XIS RIE. WA SR, W Bl “A” gL, TR T
fil R 3% R — 1T, BPITB”, 1% LA AE 2 h SRR IR BRI S 5@ A S A A i < A
I X BLAERT LA (FERIEMT “B” MRS FESEMIEdEETE, Wl “C”. fERAUREINT
i “A” FIFARE LR, HEPRUIPATE TX BUFFER H#fE& S,

3.5.2 TX M X AR ETHREA BN

T PR R, T LAZERUEE S O\ TX_ BUFFER 2RSS0 T S & 3%, B Kk
B ONZAE ORI TFLEN H1 TFLE B R 2 K E . 0x08 - Rismidstil. Blit, 706 TX
IS N DWI1000 Z 1, FTUAFEART SFI04E4 . 85 =AML 3 38 B AT T ] [F] 5 i 3 4E 1R
(RIS E) DA R 2 T [ HS AT SED (B[], 4R 5 & 75 ZE7E TFLEN Al TFLE H s B ik, LA
8 DW1000 4 A\ F] PHR ', SR 5 T RAGEEAS 75 ZAE DW1000 & 55 2% T8 FEE 0 2 ik A~
% E 5 N\ TX_BUFFER.

BARBEMEIX — i, TEFEEMIK R E ORI ETE PHR 1, ARSI e 2 Al
55 N\ TX_BUFFER, F H 7 ZEHLH R SRA R I EUR AR/ 8 — N HESS . SEIt
H HIIHLE K A FH SFCST #ifil] FCS &%, B 2 BT A 8% S5 N\ TX_BUFFER, #AJ5 CANSFCS
BUWiZ4m), DMEKI% FCS.  (SFCST Al CANSFCS #7E 728 E: 0x0D - RG]
Fad).

EIRIX PR T U B, e e RS 3.5.1 R TSR - TX 2%
X e 2 51 A O N 3T R AR, RIS/ N AT 513 F1 1023 22 [A] B L R 52719

[FFE, Wi DW1000 1E7E E s, Wnlge S b TiE SIS RS 2dE S
A TX_BUFFER. DL 2 5 {7 e B ket i 7 ) 46 Bk 1 78 s S 0«

(a) HERMKERSFIZE:

XA, —H PHR # & 1%, RITERI%E TXPHS CRi% PHY #fkkRi%) H4E2 )G,
TFLEN, TFLE, TXBOFFS AJ L 58 4 A T K — il

N T ARSI N, BTN, AT DATE 8 SR 2 A A R e B R R o 5 e
P HHE AR IR

(b) REFFUEAEHE:

PR, BT — A e e T I C e s (RXDFR R ED . XIE I
% TXFRS (RIEMURIE) FAARESMAETFTaER M ILE: OxOF - RAFIRE T4,
TR IEH MRS 1 b W7 A E R PR U S

T AR R, SRR Y AT BE AL JILE HRE S 1 T ZE00 L T AT S S o X R A AT
VPRI AR R IF U6, (BTSN, 7615 B 2A 5 R mT Re bt 2 & A&y LAE SR 2o ¥ 5 2]
RIS FFAF A SO TR ) RXDFR GRS B ik 28D ARSI K IE: 0x0F - R HIIR
AZATA, JEH A LRG0 W A BERE 7 FE U A

AATER U SFCST (ki Jash, ZEibE3) FCS Ki%) 84 & H TXSTRT: 0x0D -
RGP IR RIE . XK E ST SR .

(¢) JRn]RetRHEEMIXHE S5 N\ TX_BUFFER.

X AT DATE HH BT A BEAR 5 R B8 B e HE IR R AR S AT 2% e

(d) FHJE/ /R X FCS FIFR 1.
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X AR A AR SO 0x0D - RS 45H| 77 A2 45 K Al CANSFCS CHUH i H 3l FCS
4D /A 5EIT . B ENE DWI000 75E WAL 2 Sk )\ L7 B 5
TX_BUFFER, HS4 1% 22 e D FF Hieks DL 7 1) CRC K%, FF HIXHEEA 2 e TR T
FHE 4

MR FHRGE NG AR, 2 SR K IR R I EHE, (B CRC k.
DW1000 A& AL & —/N g, H TR HLRAG BE 23 721 52 1) TXBOFFS #l IC CL&HAE
R AT AT Mkl 2 ()5 NG s, X MR B B KR M TGVE K IE . X “ RIEGEIH X B
w” HHLH3E DW1000 288 CANSFCS fin4, FUHMURIER) CRC #5iR%. & B3 f74 300
H1[%) TXBERR f7f87~: OxOF - RAFIREFTAAA. B, & —MEEREEN, AFT
RGuPERe. RAWIT N B ROZEGIX PG O, 7EBTTBY BORA MR e, @ i IR R G B
RE 772 DS H AN A (il et >R P B P A B 25 BB R ) P, BSGe ik 348 Jor o 82/ )
IR B AN AT SRS KD
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4 15 BIEW

41 BEARES

I FEHLE R EGE T B 303 s RS R A R . BRI URE R 4 2 A 3,
BRI B SRR S A 1, BEEPB SR T R . BT SRS v 1 BN U
WSS E IR I B 2 Je i 1B R AT $iY . — DR ZEWTE IR 12 Fios

411 FEHEM

re Ry parameterst

@

YES¢

RECEIVE+

imeoutt' 7

SLEEP+

iy [R5 0 7 B8 I K5 41 2N 6 [RE R A 5 S B G RAS I . s A RO/
FEA74% 0x27: 08 - DRX_TUNE2 F1#] PAC AL Bk F. PAC K/ ZAHRAE T 1 AT S04
KANKIERE,  HaT ALK, TR PAC PRI DR AL IF I RE. B2, Wi PAC
X T AT R B SRR K, AL R 2 230, sUE A ReTE R E oL T T
(i, 64 1) PAC ARSI E 64 MT FIEFSHIMD. R 6 A TEREKLET
B PAC K/MACE, BAREGR T RS 28 Fh 8 7 SRR R
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£ 6: B PAC K/

1 HA 7 i 114 -
HemKE. M PAC K

64 + g @

128 « 8«

256 # 16 <

512 # 16 «

1024 # 32 &

1536 # 64 &

2048 # 64 o

4096 « 64 o

AT AR RIERAESS 9.3 7 “HUERILEHE, AT AR PRE” Hifig. R
AT 5L (10 N 1) A ARASE I 28047 5K I 0, U AT DA AR a3 o 3 A S8 1 FH 71 2 A7 4 0x27:
24 - DRX_PRETOC 1 AJ 4 F& [ 5T SRS AT IR I SE R o« 75 R IETE SR A B R B 2 S5
RTRERA M. fERXHE, WURAT B YA R, AR RN R T AT
R Ay RS R, .

HIT RS R 25 A 7T RE ARR i A S A% A A (PPDMD (IR TAE, B3 mT LA
ML B AF 48 SCAF: 0x1D - SNIFF B e ) SNIFF B TAE. X2 —FHER, AR,
PO E SR an (AR R, N, 50% B 25 % R E], DAY/ BT SRS AS I A A T
MZha.

412 FE &

— B IN R AT A, BT a6 RBE K AT 3855 7C,  FIRS4K SFD FPa1 G
IR TCHIRFE RS, S0 10.3-F SR D7 R, Aill®] SFD I, Rk,
ER AR A PREIE K, MIRTRE S BERTIF 1k (BIUNTENT PR ZR 26 AF R IO, FEIX PTG
OUT, YR ST P IHE R SFD FPall, 1A R

4.1.3 SFD #&77

SFD G2 Be il i S s, BRONEARIC T PHY SkIUJTER, B8 X T G I ) bx
iCH RMARKER (W, 4.1.6-FBUS0m SHAIEL), ©Aric AT B AR A #1) PHR (IS 1)
AR 1 BPM / BPSK f#i .

4.1.4 PHR f&iff

PHY #i2k (PHR) 1) 3= B4 H RALIE WM B 53 70 K FE, IR/ F T 28 e 1A ) s
HWE, K PHY bakHIHELIE R, 5SS 10.4 75 -PHY brk. X 850kbps Fl 6.8Mbps
FIEEE 2, %08 850kbps X K X PHR #EATAGI/ME (F&, BT REFP T IRmIEA
N HF PHR, HEUHFRRKZ)9 1Mbps).  WIER PHR 4878 850kbps, TUIALH fF ] LLiZ s % 4k
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4, (HZUR PHR 571 6.8Mbps, WIFEE Ed i 145, it £ PHR 45 RN Uy iZid .

4.1.5 BiEmE

10.2 75 - ZHm RS 7 ZROER T S5 R RS, TR ZERFLE (Viterb) RS #8 K
PR HHR LRE X AT PHR #2480, A S5@d BAEr 2] (Reed Solomon) fiig#s K AT
FRATRE— R IE . RN B A )\ 5 i — A CRC Kaa%, A A i &5 KIE M)
FCS H7F-

MR BRI, QR A, R DS WU R D RE AT b, T SR 5.2 1 “ni
e TRREE ZVEANE R .

P R Dh OB I 75 A7 2% S0 : OxOF - RGEFHARIRASFF A8 11 RXDFR Al RXFCG F
PRIRFSALRIE L T 1% 251788 (P AR S AL 7T T Fric it i A 350 20 IR, B Fem
HE SR, B RXPTO (RT-SASAIEERS ), RXSFDTO (SFD i), RXPHE (PHY kil
%), RXRFSL (Reed Solomon %), RXRFTO (MiZ#5i@mf) &,

Fo A AR Ty BE A

(1) R - WS 4277 - EIBHIRL.

(2) KBlemt - ES IS 3.4 71 “P K EEEHRE M.

(3) WEM - ESIE 4377 - DB X .

(4) B BRAFR D - S0 4.1.6 - B00H BERIFR D

4.1.6 W H SR E) 8

TE MRS E], AR 10 4R Sk 45 AR PHR JF46 1 SFD Rl 55442 H 1C B (R ARIC AR Ao
IEEE 802.15.4 UWB Fp#fE5 i€ X 1> RMARKER 33k K £k (1) [A1 /5 A i) (8] bnic () 28 B g4

DW1000 #7801 H 3K & 42 RMARKER S04 10555 (ROHLBE B TR 8., IR N & Fh
RRIEBE 7 LLZS & s R B8 it () Bk AR, B RMARKER FiA KR (I E] . X A3E 2 T %1%
#% 0x2E: 1804 - LDE_RXANTD PCE MR &K AEIR, FFA IR ALE DW1000 155 —
ZERAT (IR Al B € AR IERR 1. 13358 2 B ) RX I )8 5 N 2 A4 301
0x15 - BSUnt A1

FULEE 8.3 -1C K - RLRIER.

R BT RS ER I L, A LB R A R B A R B T S (R
RXPHE (PHY =k4%i%), RXRFSL (Reed Solomon #i%), RXRFTO (MiZEf5) ) %),
XA —ANMFAE SR B S AR . 7E RXPTO (Hi-SALHG RS ) A1 RXSFDTO (SFD
FEIT ) BITEOL R, A D EX M A e AR ER AR S B, S W15 17
#% 0x36: 00 - PMSC CTRLO [f] SOFTRESET 7.

4.2 FEIRTEU

FEAE IR FRWSCERAE oy, FRUSCESTT I I [ e R R A A7 4% SO OXO0A - SEIR R IE BRI

], SRJEE AR AR 0x0D - HRGuFH| 77 4745 h 5 E RXDLYE f1 RXENAB i J3
BIEIR RN

TERGUN IR (A3 0x06 - RGUN ETH4AR) AR AF a8 301 0x0A - FEIRK

IR TR i B ME 2 J5 . DW1000 fRIF2 ARES, ARJa 1C Sl 4T . X — s

HE M T MO R A fr g A AN RO AR 18], B RT-SIA IR (72947 4% 0x27: 24-
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DRX PRETOC W& FflifE) FIiZEA5#ER (H RXWTOE 24788 LA I E A7: 0x04 -
RGHECE, HAMETER M 0x0C - B4 i & 3 i fe o

FEIR LS 1) 474 S TT ATE S 4 IR AL 3 B2USL, DA R TIA o ma 2, 4R i) 2 2k
F Al AR K35 1K DW1000 7545 8 B[R] A 32 M 2y 2 R RE RN . X528 T fRe, RSN
B D) 2R BRI RX A R R] B 2 /T Wiz S [ B 75 (1) 2y 2.

SEIRFEL, R Sl 2 S AR A 1) — b 8 P A B R AT XL e P R PR3 3 Xl B
HAIAR D, H (A R 9 i 4D e S () A [ DAYRE D Y BB T AR 22 o /DM T Rz B 1]
WD T XA R, AR B R AU ER 356 1T e IR P A AE IR 1Y) TX 8L RX, f#i13 R4
IR i T LRI ], SRS 1C 20058 ) LT BEAN B B 7 18 218 T (1 SR i) 18] 22 11 vt
HE W A 0x0F - RGFAPIRA A7 /288 1 ) HPDWARN SRR £ 2 2 0k “ iR
7 ORFAS, DUMELEFF A A AT DUE SR 2 9% KW AEIR DL iEiR . HPDWARN SR EILH
BT Aar & ph S8 R AR L, DAEEZE 305 28 0 7 il mh ] DR OV R 48 T

4.3 BIRUEE P ER

X DWI000 A — Xt X, HENARGIEAEMN T — DG XS AT RS 1
By, Bl X P hfE . IXTE TDOA RTLS #45 s A5 I, B S Ay
SRS RE L R 2 LU S 2 RAT AR INARIE B . W HiBharfeas (R TRIER, i
TRR BRSO WARXEZE M. R 7 PHIH TR “RX MEMIRNE" 1 — 70 a7
Ao

VER: WERAEEIR (W 4.3.5 9, IEIRWERRPEIR. XA e IR
FIREEIR I RS, Rl T BB B ) R 48, B THERKEA 2K E.

R T2 RX MEEMIEBN A7 5%

RX & Ffrado

787+ 0 ) LDEDONE , RXDFR , RXFCE #0 RXFCG i : 0x0F - B E AT TR

SENETFRIHE : 0x10- EWGTS B FeE.
FrEEEFE: 0x11 - RX midE e

ErEF RS H: 0x12-Rx MURE(ES

ErA T Fes 1 0x13 - EWEEAT B IR IR AR
ErAaZF Fes it ox14- BWISENTEBIRREE
ErAZF s 30t 0x15 - BT EE.

4.3.1 BRANEHiRE

BRINESL T, DW1000 DUEF V1 2 B FH (1) B — b g A7 . 4 R pp s =
— H 58 AT AT LLRT B9, AT LK DW1000 Fc & Jy [ 5 535 0 FHeUicss (B ah 31425,
LR — NG . @it DIS_ DRXB i ENEF (FFfrds X 0x04- RARE) KA
FHXUE . B RXAUTR (LR BN 1 (R 7 S0 0x04- RARLE) KA H RX H
BEF A I RE .

DWI1000 ] DAFEXUZZ MBS TAE, HANTE 2 B3 EHE RIS, X iR ENLF
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Bl e F USRS SRR — it 2UACAS T AYE AR B S RIS A 2 BT o XM R gD 2
A28 T B IEAE B0 MU i (e 1), (B B IR AN B 3 (RIS I ELREE B 1k H o 3 1]
17 B, S ILETY 4.3.3 F14.3.5,

R R MR R A E T IR, X SF MR IC Bl E . b
L, IR 1IC UK o eI B P B R & 5 ENL R SR M A RIE A BAE s —
MBI B e A F R E L . 1E S R THAEE 4.3.2 TSRS IX A Il DA K ] s B e

4.3.2 = IEFE TG 1B FRAN 22 A X

BWA 7234, register-set-0 Fl register-set-1, {HJ& FHL— kK R gL R 7 51 H )3
s hb vy ) —H w5 ge bt . EHLAH HRBPT (ENUMERU M X 85 D)) v & 25 4F
AT 0x0D - RGHEHIAFAFdS . Al Ui o) () AF AR a7 A7 28 SCIF: OxOF - RGEHATIR
BT HSRBP (ENUMEIL G X FRED) RSk . Bk H HRBPT iy &HT,
HSRBP RN #2146 o

A —A i IC MIZEr X 84T ZR 5], FRaR 1C HeUlcas IE7E il F 8ok i TRl 2 i~ —
A AT A7, IXJ2 ICRBP RN (WAEFFAAA M OxOF-RAFRE TR
Bl B B A B CRC HE ik S350 ICRBP A28 0 (a b4 . 78 Belioiigh i i ok CRC 4
RIRLE LR, ICRBP R AN 4k, 2 pf DR S8 T N — MBI

PRI, 40 BT 4.3.1 F9RTIR, 76 A ISR 2 B, BB ENLR IC il . X2
i SYS STATUS 27 7£4% 0xOF K46 7% HSRBP Al ICRBP ARAAIZGHE (RIHRZ 1 8%
#A 0), WHRAEKH HRBPT fiy 4K )#: HSRBP 5 ICRBP #[A .

4.3.3 WEEHRVIRIE

FEIEH AT, IC RHRY— W] RX Z2ob X (1 ICRBP 517, WS, 1C i
B RXFCG Pl EHLIF RS B U G R S BRI o0 — e dih, . AR A, ML
RGN BEXAS IR, IR G XS AR IR ) s DL R e A XA oy A il B A
RARPA ST, SRJE K HRBPT iy RKAG 17 73— M X . X4 HRBPT iy &30 AT LIAE
¥ IC ENLCA R FRX ANz OF HIEFER 17 T — AN Zrhs) BIpLE], HA L
FOVF IC A E DL T Wi ERRE . T 14 52 SR FE B A58 F OB i (i RE 1
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St wp RN chanmes] znd other 4
FRrEmALATS a5 requine ot
Set DIHBANE bithjg re B4
1o Enable double bufkringt
Set RXAUTR bit= g, re —Bu
toanable BX suterste nahlet
Rz SYSETATUS ra gl to+
checking that HIRERECAER
T

TRET
mvey ey ¥ e

]

sise the HREPT commamed in 4
gl

——

Set RMENAE bit=H; jg re =60 -
to=nable the rapeiver 4!

1

w| Bmait frame arrvabids siznalled -
by the REFOS evernt flag WOH

Read the dats in AXELFFERH
wEll '

Rewd other registrs of intere st -

P s

timestamp in regtiangd perhapd +

frames quality reztd:

Frames must be discardeddd 4
mre:dfmmmmi'

coprupted remist rsand TREDFFF s

comemand imsue dH

Ro= o fwem r miwest be nes=t bo= st

|jm T T Fm T~ errored state+!

Mot

i
|

|

|

I [ Mask Doubls buffered status 4]
|| Bits#FCEHFCGHDFRALDEADONE 4
| 4
|

|

|

|

|

L=

- &
Cl=zir AN =went fl i
SYSESTATUS re g bits FOES
FOCADFR-H DFADy
Unimnaesh Diouble buffered statied
it FCEHCGADFRALDEADDINEH

1+ _ _

issie the HREFT to e o +
siznal finishe d with this buffer
e mowing on to other of pair

i

lz=e TRXOFF command and 4 - =T
ghmar doubls buffersdstatus bit] +
1o prevent spuricws RY interruptst’

Figure 14: Flow chart for using double RX buffering +

R 14 %, IR TN RGREN UL F3 RSS2 X, U A) DL s F 2 60 1R 2R bnic
HIER Y, TP X A2 Rl 3G o An SR A DAARAE, ARA%iH (RXOVRR) KIS K
A, FTUASIRIR NG, 20 43.5, EIXFMEM T, 22X ALF Ei T .

4.3.4 {5 FA LB ABTHY TRXOFF
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S BH7 1k R AR B o R AT 5 LB AT N, TXRXOFFE Mzt R i« 8 TRXOFF J&5,
N AZ I I XU AR ST, A 175 5 XU 28 bR A AL s e i KT

K 15: WA ) TRXOFF

4.3.5 #BR

IR FNImRAGEER B BEER, 1C Bl ] e LRSI, B LAZEAMEI -, L
Jrit, IC Bl — MRS — AN X, BB 5 — DR, FFEH A ECE — Ao
IC ¥R EltRm M X . WERTENLMARTE RN — G ez B (HD, Mok R A
HRBPT), M4 IC AL FAETHMUE #5122 ds CUnRBNAIE) o R —ASE i EE
I H IC NREKEHE 5 NG X (F N EHLIEE A K H HRBPT), A4 1%k 51 2 7 ¥ Hi 1k it .
T HRAS R AETERRYSRS 58 A 3 — N1 PHY RSk FE 7R 20K 28 — N A 5\ RX 4%
MRS % o ZFHAERE IC A B, FFETFAE M RXOVRR AR PRk : 0xOF - R4
FIRRE TR

LR ARG I, BT I MERSCK B R b, B RX B EE SR (H
RXAUTR), W& B F s FHAFESS . FHLEH HRBPT 45, 24 A
RXOVRR IR HIHFE . RBEIL T3 /748 0x2F: 00 - SR E#s =i 1) EVC_EN
RAERETHEL, BUSASE H F AT AT 27748 0x2F: OE - RX fithE R8s

BRI S BRI R W B3R . RX_FINFO, RX_TIME Al RX_FQUAL %17 %%
SERAM . W AR AR (RXOVRR),  NIAZ0Z FEE B AT . Db 20K W s 52 07 B T
W E A LATE B AT RERFEL A ROIRES, 1B S LR 144G G lfar B FH A RIS 28 B2 A ) RS IS
EZ T2 E9% 0x36: 00 - PMSC CTRLO ) SOFTRESET ¥-E%.

DA T YSC 3] 14 0T 14) A L5 UL FR) 552 i o S TR %) 2 FH AT AP o il G SRR AR VG
RGN ZA BN (1S SYS_CFG H i AUTOACK), FNRIA WU AN,
{ELFE 5 1 25 55

4.4 {KINZERNT 5

KD MW & DW1000 A T ARIRIR A HITIRE, (EE S AEAR AR AR ISS 18] A F S99 1 hunge
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W DL T 505 7 IEAT R « SR ASZI T35, DW1000 £ H 2k [a] S EMRAR & — Bt A,
{ESR QIR 2T 30, DW1000 A2l (el SIMEMARES, 12 AR SRR WCRT A A E g ol $240k
JI i mT DA A RSt o W R g i AU AL B A5 R AL B

— AN R 1A RARARES AT 2 A PAC 11 RR ARse B, b T
Wy R ] 2 RREHER AP 22y B AR A D 7 el DU AR T SR i i B U S AR (Y e %, ik
L WA IR IR AL 8 H B AR ORI 8 T 228 « AR L, RS WL AU A KT 1 MRS
B DU IR E S g R RO S IR AZ . AR, IR B R AR AR A T B R
SO o FEIKFEGR AT, He Wy & UL T A3 RO SRS AN LE IR TR AT BR Ao O 1 e G X A
oL, JFIRAE L MR T fE, DW1000 £ 1 BEAT PIET BUE T (O Zh fE . 3X2 — MK [ i
MRS, SRIG 2 URHAE, S5 2 R AR N 18], SR S5 72 59— AN ORI T MR
(] Bt v B MR ORGSR E — O T 2 1 — 20 R (BRATTAD), R — Ui =7 2l
A T 16 7t 12 T W B S A AT e 51, B 2 — MW A 915 PHR B DATA
FAAZ s AHEAE SR AT A 91 Fe v R o

[H} Long Sheep (e.g. 15) | Long Sleep (e, 1s) {H] Long Sleep (e.g. 1) ‘|:|'H
i 1 i

1 i

1 1

e Preamle samgile

i
Wake-up sequence 15 leng 1 1

i |
—————— s
AN
P
/”/’ /// 'Ll "~ ~ _—
/’!’ // ll'. \H‘x ﬁﬁ“a
—.l Preamble Issqlﬁuﬁ|mmFFs—( Preambie |m|mn|mml£§+ Preamble |SFD|S

5
Long Sleep (e.g. 15} ! Short Sleep (a.g. 1.3ms) !

—————————[I—————[l Detect preamble & Recéive the fame l—————————

1 Listen 2" Listen

16: 79 C HEEHIRAST ] (R ThoE e Wr

TR ARDIFE M T B A 78 B IR i 4 SO AR S e R R AN IR T A
FIFT PRGN, I H IR R R ae 71 (RIS A 4 )

7 16 1, 7£ SLEEP (5 DEEPSLEEP) H1 5 —BARK [ [A], $E35 Mg RXIRE Con)
DAMRPR AT S65, Rk (EREEA RN ERT S 4T SNOOZE IRFEHIFEH M B, 4R )52
BN RXORE OF) IEHRAT S, JH B AR 25 S5 R[5 2 EEIR (5§
DEEPSLEEP). K&l 17 &/ T SIIFEMTITAH G DI 2R M 2. Wi SRAE AN T 11 A A4
— ARSI R A, DR Bl A R O A A (SR L BN IR RS D .

2 F amemps With no R3C desecient
Host R Endt
A
eyl FEE e emme | | R Rt~
A ' A
IDLE | 4 DLE
SLEEP+ = INIT+ SNDDZEsJ INIT+| sotsu SLEEP+

Freamoiet conme Coumaghiege  Fooon F
Tt I FACEY R ASMHD cpleyt’ e fesuay
il

17 BCA AR 2R A I A 2T (0 By th 2

4.4.1 BCERINFELET
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B B 1 BB B T A5, BEiE SR, PRF, Al SHZEMBIHLBE. R5 5
e B AR DAEMTT ThRE, R PR

()/EF 247495 0x36: 04-PMSC_CTRLI F1% B ARXSLP (RX HENAKIRSE) 7.

(Q)TET 274788 0x27: 24-DRX_PRETOC 1% & fi SASMHERS (RX ON K&,

)W E T3 0x36: 0C-PMSC_SNOZT (] SNOZ TIM (FHEm}[A]) B,

(4FET 251798 0x36: 04 -PMSC_CTRLI1 Hi%® SNOZE (E{ZREH) .

(5)IETZ7 1748 0x2C: 06 - AON_CFGO H'i% % SLEEP TIM CHEHRHET [A]B) FB.

(6)fE T Z7 1748 0x2C: 06- AON_CFGO H'1% % SLEEP EN (HEHRAIAE) #Bt.

(DAET Z7 1748 0x2C: 06-AON_CFGO 11X E WAKE CNT YRR V£ 2% 28 1ok i nite i )

(®)TET 27745 0x2C: 00-AON_WCFG Hi%E ONW_RX (HZISSMelEmT) 17,

(OTEFZ517 8% 0x2C: 00-AON_WCFG H1 % ONW LDC ({EMefi 73R E) 7.

(10){E T &7 4% 0x2C: 00-AON_WCFG #1154 E PRES SLEEP ({RFFIKRHR) 7.

AN RT3 E MRXFCG fii: 0x0E - RGHFAFHEILEFFRE.

(12)¥ 747 2 SCEHH ) RXENAB f7 8 1: 0x0D- R 4045 il 2 7 2%

DW 1000 K4 Dh R M, H B R G BB A 2=k v . mT DS A i o8k
e B RRE i, A RS ERA R bR A2 A b, O TR XA RS R, £
UL EE RS (iR ae Ji7e ) mT DA AR IUARIRES , 6 4F DW1000 H I, DA 7E M 213k i 44
LR

MU BT, DA U8 EIE Bk RXFCG A Wr 2 AT B ARXSLP A7k 2% R I AE N

KRR DW1000 7 Wi b 5 A2 PR ARIRIRZS BT 75 19, 0K BHLE P IR fff st
BT . — BLAGER SE IS B0 pmit,  mT DO I BRI B ARXSLP A7 3K DW1000 H 7 & T
P A i RS R BT I A T 26 M i B

4.5 {KIh#E SNIFF 183X

fKTh# SNIFF #5302 —Fh D) S SR AT SAD 48 R, AR Bk b a1 5 65 A 0 A =X
(PPDM), HH#UL#: (RF FIEF) HIES@E M OCWE E1I07 AT, AR IRZ4A T4
R . XIS A AT DATEZF 728 SCF AL E . OxID - SNIFF #i:0, BRIMENZE, 2%
% IhRe . {4/ SNIFF B2 5 850 R G IR BRAG, B AT O Ja) A 1) b A5 R 45 282 5 ]

fKIhZ SNIFF #ix0H PR AR b X Le g FR A SNIFF M 525t SNIFF 78 T /5
ik, WM A EZ AT, 7E SNIFF #:0F, DW1000 7£ RX IRZA (JF/A) Fl IDLE
MDD RS Z 18I, AR 5 25 e SNIFF #2530, IC ¥ 96 I Al BT INIT IRZS, 10
e HEN RXCIRAS I 8 B @ IDLE RAS . A QB TH R R PR IC I [ AT e, X
7E T HE BT . FESCFWIE, 1K 545 L SNIFF #3004 E SNIFF #5065 /b il s i, {5
SEAEFT T WA ZR S A F A FE Y . 1] 18 o 1 SNIFF K retR A e i i Ak L I
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Setup RX mode of operation as per normal X«

!

Configure Sniff Mode On duration in multiples of PACs +
(as set in RX mode of operationd
REGHD{3:0f = BNIFFOM«

i

Configure Snilf Mode Off duration in uS+ After this time +
we start to turn on the RX blocks« Allow 83 for the RX «
RF blockto be stabled
REGH O 58 = SMIFFLOFF

!

Set RMCEN

This loop will continue +
until preamble +

detectionoran RX +
endeventoccurs+

Time count{uss
= Sniff Off Time?.

PAC count =
Sniff ontime®

K] 18: SNIFF # T HPRA S

4.5.1 SNIFF &3

7£ SNIFF =, F, DW1000 7fE RX (JT) #1IDLE (%) JIRZ&Z A # . )5 H SNIFF
B, FFEAETAAa CMF: 0x1D - SNIFF AL B SNIFF_ONT C(sniffontime) FI SNI
FF_OFFT (GRHINFE]) PS8, FRELmt (ALl PAC NALHTHRfE (X S7E &1 i fiid
411 - RUSFEEAEID, FHHIhEe AT SR 1 o ME LR E N 2.

SNIFF_ONT 1% #% Ha# 1 4> PAC BLIuivnEA PAC 114, BT LAgmAefE e & LL T
T BN 1o SRR 1 ws AT GRFE . IF 8 FOC A (R &R g fE v AE R {E R, SNIFF ¥
MR — IR AE RE 46 TAF .

BB, W PAC K/NE 8 MFS GXRZE 8us), FEHBA A HEA 50:50 (7T
K, AEAFATAT LK SNIFF ONT W& A/ 2 /> PAC [HIFg GE MR EEE N
1), SNIFF OFFT 1H 4 16 1 s.

19 7R 15 SNIFF A AAHK M DA M2k, Horh IC A SLEEP Hrga i 33k A ik Ui
[ i AS AR 20 B2 42 IDLE-RX-IDLE-RX ... (5 25 Eb o A 45 3, DW1000 iR [1] 2 FEARR 5

Frama e Tmaout

‘ Host R3X End
Ty mmmemt e || RS R+ R+

A i A {

4

IDLE | IDLE IDLE | IDLE |
SLEEPY e INIT+ y m;{ SLEEP+
T Sttt On Tema + Sat Of Tamat- r
i PACsH e uSt
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K 19: ARYCE|MWIK SNIFF fi B 5 ic B S0
20 I SNIFF #sUH TR 2k, T E 19, BT EXMEN T, £ RX RFEERIZE
TN IR AT S0, I H DW1000 S¢S 2

TR el | =
4 4 ! (dempdy
IDLE | ZLE IDLE
,ﬂ. WAREUPT IMIT+
7 St On Time -Sin Off Timed' * -ios'..ﬁ:v;,b
st pRusy A Y mese oot
Configure FX S M oget’ E’:_‘;‘f Qf;f;*""

B 20: Y3 SNIEF 13 A B ok

45.2 {X 52tk SNIFF &5

AR 525 SNIFF #530F, Selrit a4 Kk, DW1000 AT & A7E INIT JIRZS T TAE,
ZARE I DIFEMLT IDLE RA& (T SNIFF (D, 8l W E /74 0x36: 04 -
PMSC CTRL1 1] ARX2INIT fi7, UAKHECE ZFAFa 30 0x1ID - SNIFF #Ex0H 7
A A (] SNIFF_ONT 1 SNIFF_OFFT, ] LMEREZINAE. X TR nB A /E(RIh#E SNIFF
R 5 P A TE] 2 N INIT AR A

R £ INITARE R, 125 MHz #% PLL I #h AN iafT, e RS LUE LS 19.2 MHz XTI
P R AT . RIS, R &2 B SNIFF #2350, 7E SNIFF_OFFT At & 15 141 4 44
F& 6.6 us MfEHL (A ATE SNIFF AR M I 1 us B,

SCHRBTFEAIRT 1 (BP>6.6 us) KA SLHUIE 5 2t SNIFF Bl Dh 414 . X2 K
NTEER BB Ja, SN RXCIREZHT, 7E47F PLL JF HEE (X RATRE Sus) 2
i, DW1000 ¥t N\ IDLE R4

21 B7R T 51K &2 B SNIFF AAH G DA 28, o 1C A\ SLEEP R i ik A Jik
P HT SRR AL B INIT- (D -RX-INIT- (55 ) -RX JE . #8455, DW1000
IR [5] B HEARIR S

Frams Wik Timeouzt

R o Eaat
;-::e::e::;:‘:;?;“: R — - % R+ IDLEw R+
A A Iy
IDLE | {ioLel 4
SLEEP+ — INIT+ |M|T«§ INIT? |M|T§ mm{ SLEEP+

T i L ¥
St O Tamert Sl On Time + PLL ook +
i 13 oy clegt i PACE Time #ELEY

Configure R0 Saitf Mgt

K21 WG BRI A% 52 H SNIFF (1 i AT B8 S 1
4.6 2

DW1000 G5 LA 2 Wi Bh T A -
(1) 3KZ)) LED {27 TX 1 RXIGBNIAE ST, IXAE dh TR ANFE s it fit i v o Hh vl R
H. LED JXZhTRER GPIO kit b #—ANikdil, i@l 1% 17 #% 0x26: 00 - GPIO_MODE
HHTHCE . A SCRMTIRE N EANE ., 1S A 738 Ui o
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(2) fE7P= fh RS WId RE P U7 I R INas - A X2 A A28 SCPH IR ALY 0x25
Fn#% CIR WAF . TEIETEZ B i .

(3) RX MR EFE/R - FHT = I RS Wir TAES W, )0 T M 2 5 Bl P g RTLS
S ERI R ) BAS KT o IX LT A A A SO 0x 12 - FRMRUR A . A SRR
HS U LU 4.7 7 - PRASFRIO5TE AN RX I [A]EK

4.7 VR E T RX BB &

DW 1000 #2U#8 R 1E VT 2 AR ) 264 N H0H B FEREEE IR, PR EIUE 5 1
AR TR AT B TR BB W] e

TEM 28 H, VAL >R B 4R 1 A BT SO & DME 50 51% 19 AR % 1 X 266 26 Fh B B
DAPE i S M rT SE R v RE A . B, T IR mE S nT s, WK T RE S 4i R, BiE L
PR AT RE 2 PR, BCE AT SRS T R . 7ERRSE R AP B E M BT, AT LA4E
AT A DL D AR T B], 1548 Thae H g FL At~ s JE AT I8 (5 B 0 BE 2 25 PN (1)

7t TDOA RTLS R4tH, 152 Ml b B B e An 2 AL Ay, ] LA 2050 =,
B A, RXA AR B 00 B R BN i 1 RX Y S )R ik ) 7 B 5 2.

PUR V448 DW1000 i HRSCIRAS Ioc 2, nTH T VP20 31 007 S T & A E
A FH S P B 138K o

(D fFE ph e AL TH (CIRED I bR#E i 22 75 %5 4748 SCAF¥) STD_NOISE Bk &«
0x12 - Rx M &5 B 0T FH T 45t 5 0 AH 5C st 7 (10 000 6 DA R 2 WAC ot Fy s ] 8000
STD NOISE ] IR, tha] LS5 — R iR BT S - 7 — Mo R, @
FHF LU M P AR 2 2 A7 2% S0/ FP_AMPL2 FBh A {E: 0x12 - Rx Frame i &15
S

AT HEE 40, CIRE M R, B2 R B 5 22 . i ml RE s EE Y
B — SR PR VAR [ AR MR 2 rh o PR S b 5 — BRATIR FE AT A2 tH 5 — B AR = 1)
B B INFE 7R o 7R3 — B AR FEAE MR S b A ORI S s FE IS D0, FESC 3] A it g B[]
BT R LU 28 — B AR R 5 T M 75 /K P B SRS e M o

(2) TSRS T B R A UE (SR 4.7.2 75 - (EEBRE SR PAHBA
AMVEHEED - A TR E R, XN RX_POWER. WA LUAE—BA(E51HE
TR (A 4.7.0 75 - S —BER N E SR PRSP ARMa ) - 8T
AR E P, XA FP_POWER. f FHIX AN 5 n] BEn] LA HEE =2 MR (LOS)
WRAEMBEE S (NLOS). RIRZLL:, R RX POWER 1 FP_ POWER X [8]ff) 218, EJ
RX_POWER-FP_POWER /)T 6dB, #iE/R ]G/ LOS, 1M WIRZ(E AT 10dB, NEEIR
A fE/2 NLOS.

£ RX N [R]85 A7 725y CIRE M S DA AR 100 T B 3 SR 56 B I I BA 22
BB MR B AR IS LT, B2 Z BRI A1 1 28 P18 2 AT FUE 1 0 5t b AT Bl (1 40
285 — IR AR T 3 T AN

TE 78 ZR G0 HATHE H AR T 50 T BRI [A) R DA LI B, )5 B BT [ AT DG 1 o f A1
THR] 0 s TR REE AT A Bde 43 de v JoT B 4R & AR B 58 A2 51 4 1) 2 RUE RL DT RE

471 AEE—FRENESHE
A UME T LR 2 sG55 — B8 4205 5 P A Zh R Ml (BL dBm Dy 507D
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Fiz4+ Fz2z+4 F 32+

First PathPower Level =10 X logu( N: J)—A dBm+

Hr:

F1 =% {7 & 3CF FP_AMPLI 7Bl i S8 — AR (a0 D MRISEAE: 0x15- 2t
G52

F2 =27 4748 SCfF FP_AMPL2 FE IR & 05 — B ARIR S (05 2) M. 0x12- Hlluhi
REER,

F3 =27 4748 SCfF FP_AMPL3 FE IR & 05 — B ARIRE (05 3) MEEE: 0x12- ol
FiEER, X+ 16MHz [ PRF,

A= 113.77, BX}F 64MHz [¥] PRF 72 121.74,

N =ZF £ U RXPACC B4 5 (AT 05 Rt vH 4fE: 0x10 - #2317
Ao IHVER, PIRETR IR RXPACC LATEM I ATMIER SFD #5114, 1S R 7-48 Sk
(Ao P B . 0x10 - i 15 BEM.

TGP~ AR (28— BR AR Th % s (DL dBm BEA7) PILAEARYESE 4.7.2 7 - i HlifE
5 DT A B B T S B AT LU

4.72 EREWIES TR
A UME I AR 2 s SIS o 2 i i A v (BL dBm 9 8407 .

O X 2174

RX Level =10 xlogu( Nz)—A dBm +

C =ZF 75 U CIR_PWR F Bl S8 Bk S Th 2848 : 0x12 - Rx Wil E
=&, *T 16MHz ] PRF,

A= 113.77, BX}F 64MHz [f] PRF 72 121.74,

N =ZFf74 CHF ) RXPACC B R 5 AT 05 SR vH 5B 0x10 - #EUSoils B3 17
5o THER, PIRETREUNEE RXPACC LAFEE AT SFD #5114, 162 R fEas 0k
e 7Bt 0x10 - RX WifE 2 %7788,

RANGE R AR A THE 5 BUR R R AR A S B B D AR W 4, (E AR T vl

AR SERR IR BT . I 22 R T S PRI T R AR XA B A T DR 2
BB
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Actual RX LEVEL (dBm)

85 I
| | == Estimated RX LEVEL (16MHz PRF F
=70 4| === Estimated RX LEVEL (64MHz PRF
| ——Estimated RX LEVEL (64MHz PRE Multipath)
75 1] ——ActualRx LEVEL
=]
-80
RX LEVEL -85
(dBm)
80
-a5
-100
- |
1
05 ST
-105 -100 95 90 -85 80 75

B 22: Al RX K5 S2FRI RX 7K
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5 @iRIgElEEl (MAC) fEHEEIhRE

AFAHAE DW1000 H St AR VT ) $28] (MAC) Thig.

5.1 R TR

DW1000 £ 7 —A> CRC A VI RE, BeW 7EREA A& Mgl st B 31 HE AN 16 2 CRC
MR I T 51 (FCS) o

DW1000 45—/~ CRC KRIn TR, #et% B3l Sz BONE K 16 £2 CRC K5 F 51
(FCS), FHH¥THE ¥ CRC HHEmi 5 5 A\ A7 547 be i, DA -5 1 i) CRC
TS 5L CRC VLR FHHEZL M SAH . BafORITHRY CRC 2 (A DE LI 5 SRR Bl 2
AL A4l Gl F R 3R OB . 7638 Id RXDFR FHARR SRS e
SR, @ E RXFCG B RXFCE R, RIMRYE CRC & & VLA KIR & CRC ELEgH 45
Fo XEAMRESMETAR M OxOF - RAFHREFAERF

TEARTE CRC MIEHLT, BT LL@E I %5 /788 SCfF: 0x0D - R Gufa il 25 47 2% 1
SFCST (] FCS &%) k4] CRC f&Hi. X v LAEEE AR MAC JZ P 58
TEFFIE R R O R TR /b ) R, R A% SFCST #%i, 1 3.52 717 - Ki%
B RIE L IX BN H TR .

5.2 Myiid &

Wi 38 & DW1000 IC F— i L gE, 7] LAEHT 447 & TEEE 802.15.4-2011 FRif 1 & X MAC
S M FR USRI, RIS R R B bR bl B, RS IC H A E R, REE%iE
IR . E S MEE 11 - BYsk 2: IEEE 802.15.4 MAC 2, 7 fibrdedr & LT
B

M FETh AR VT 1C NSO, e H R AT 75 MU i ot ik 8 b vfie (19 o 380 SR B 4 i 32
AbFESE . AU IEMAE RN, BT B R CRC KIS 2, T8 R B FRESK
FEHL, FBRCLBIE AR BRI CRC bl (BI, ZF478% 0+ 1) RXDFR fl RXFCG {4
RSP BEE : OXOF- R FAPIRE TS 2 )3 G pERS, WZI7E % B X S FHARR A O
W) Az A WO SRR o A ORI — AR, TS 4.1 - RS

W25 7% 1 ) FFEN Ac BALE AEWHLIE: 0x04 - REGEE . %57 &b s
lic &7 (FFAB, FFAD, FFAA, FFAM, FFAR, FFA4 1 FFA5), FTMWi2Ea ik 4t ks
il

5.2.1 hoass i AR

WER AR T WO SR ThEE, AR DL A4 52 AR 4 -
(1) MR A2 Fovr B
a. FFAB Mt & A7 D 208 B A S VR U E bR
b. FFAD [ & {7 20 v B8 o Ve o E il .
c. FFAA [ 8 7 W A% B R Fe VB2 il it
d. DAZ0K FFAM B8 A7 15 BN U VFERI MAC i 21
e. FFAR Pt & A7 So VP40 IEEE 802.15.4 {REAZEAY, 4 2] 7, AEAEH T Fiofhid rmi
FERE B AR A PR B A
40



DW1000 A Ft v2.10 www.lowfet.com

f. FFA4 [iC & A7 o V42 IEEE 802.15.4 {R A RAL 4 Wi, AELHE T R Rl A
7 B A 25 R o

g. FFAS fic B 07 S0 VF 205 TEEE 802.15.4 fREGRAY 5 i, ANELHE BT 1 T #5348 A i< B A
7 B A5 45 R o

R ST ORISR 4 3] 7, WRAEX R R VE AR WU B IS R I AR
SUEHT 0 2 3 PARAEMSREL. (HJ2, WbR UK B AR R AR AY 0-3,  LURA E H2 2 i
KN, W TOARD, WEE4E . X AT DU/ MIZEAY 4,56 A1 7 (46 A s i@, I B
BB AR gL RI2REL 4,5,6 5L 7 HIMUR 2 M IS 84 p st Uy, AT R 75 2 DLBR A3
AT 8 bR A BE A TR A SR it A A H B A = 7 BORD PID R 46 2 B

(2) WA A 7B 202 0x00 BY 0x01

(3) HHJHh PAN ID HSRAELE, A7

a. 7&/ #%& PANID (OxFFFF)

b. B REVUE A AE 2 0 h iR ) PAN_ID: 0x03 - PAN AriRfF Al

(4) HHuhht CWRAAAE) A

a. (316 1) J #EHiklk (OxFFFF)

b. BiE 5245 8 A 4R ) SHORT ADDR VLRCHI%E (16 fi) #dik: 0x03- PAN 5
PR A R

C. B S T AF AR SCHEICIC I (64 £i7) Hihk: OxO1-9 JEME—FRIRST

(5) WIERMHZAEARMmT, MR PAN ID 415 7E H4RF2 1 PAN_ID VLR 77 4748 SC 44 0x03
—PAN

PRARFF A b (B4 2 OXFFFF)

R R AJEHAEAE, WFESHREEL MAC fr i, HAEY IC #iicE N hRES Gald
A7 MY FFBC BLEANZ: 0x04-RAFLE) LLKJE PAN ID 575748 e
PAN ID ULHt: 0x03 - PAN FRiRFFAISE HuhE.

(6) FCS (CRC) AZIIERA REMHESZ

5.2.2 WL iEF EEIN

FEREZEPE R, HEQGL A 2 B 2 2R T3 B DA BN AR A 2 2245 R
AL CINAGEIRESE., WA 1122 - BHHZeEFBUERIEE R

R AR Mz ]\ RS4RI 28/ 12 52 R A kR £ BT )\ B B0 i 2 AT
(7, I HAERNCR 0 S A f stk 7 Be Cim etz )\ EERR AR B D SR e H—A
IR LT, FRSLRIrpE, $E46 th 2F A7 a5 301 OXOF - RGEFAPIRE 745 1K) AFFRE]
FHFAR T

EIRMIERE AT LA ENLR ST — L TAE, (BfEEH DW1000 HElOLgE AT i a1
W A —MAHXTAE LTSS, SR R AR 3 A IR e &% _EAEHT

FirA St JEAH SR T BC B AR AE AR AE A8 SCIF: 0x04 - RGEE P

5.3 BEHffIA

DW1000 1) H Zh A LI RE Fo ¥ IC AENCE B S A IS SR BT EAT B A I B 3l A8 WA
. H BTN DI REIAE A F MG 38 5 ] B S ALl RERS 421 HT .

NT BB

(1) DA WL g, Bl MRS MAC iy 4 il 20 E A o S e it i 38
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GEZ RS 5.2 - WO I LT M pERC & M VEg(E 2D,
(2) DAZRUHE B BT A g2 o) 7 B ) ACK 35 SR AvZ
(3) BRI 24785 0 i AUTOACK LB 8 F: 0x04 - RGRLE .
AKX LS A R B, DW 1000 K 7E 20 25 R H 334 21 ki 55X, &% IEEE 802.15.4-
2011 5 X/ 5 775 MAC Bl
U S S ERA R XU vh, W) R GE 20t R PR A2 & 2, B R Al g & 2B,
F G AT DAL BERH 5 B R I, S 0L 4.3.5 15,

5.3.1 BEfiAmF HIEI S EFN SFD

5311 FEKE
M SRA N CACKO 1 AT 305K 9 a S 72 Z 1) PHR A1, (ILEE 10.4 75 -PHY #53k),
FEAE DW1000 424023 HHffhy (FF7E RXPSR B RS ) FF /288 30F: 0x10 - FEUSOifE B 77
88D, X HABHELE IEEE HE X AT SRS L 802.14.4 FrifE, {H DW1000 SCHFH At i 554
K. AT WYX, DW1000 %37 RXPSR 7B h IR 15 (T S KB, IF HAS A
AR Ox 101200 ifE B A7 2% ) RXPACC FBUh iRk & I al Si% 2 8. £ 8
25 H TAE N RXPSR Fl RXPACC B R 3 T ACK il ¥ B 44 A S K
% 8: ELUtT RXPSR H1 RXPACC [ E 3 ACK Hi SHE K

PSR carried in PHR & PSR accumulated and Resultant Preamble
reported in RXPSR reported in the RXPACC value | Length of auto ACK
Less than 65 64
Between 65 and 128 128
o4 Between 129 and 256 256
Greater than 256 512
Less than 1025 1024
1024 Between 1025 and 1536 1536
Greater than 1536 2048
4096 Any value 4096

S WIARRREARL.  fER R (3.4 9 - 5 RKBEEARMIT T o, R
RS ST AL (77712 330 HE I RXPACC B R Ox10-RX WIS B A58
WIS KE ACK, 2 9 41H T1EA RXPACC “ BRI B T 4R K EE Wb s
ACK Wil AT A

R 9: PEARFEWILN K B S BT S L
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PSR accumulated and Resultant Preamble
reported in the RXPACC value Length of auto ACK
Less than 17 16 *
Between 17 and 32 32 *
Between 33 and 64 64
Between 65 and 128 128
Between 129 and 256 256
Between 257 and 512 512
Between 513 and 1024 1024
Between 1025 and 1536 1536
Between 1537 and 2048 2048
Greater than 2048 4096

A XL GRS R MAT SR A S DW1000 20k, (b)) AMERAY RKE
MR, B (o) AT R EWIA R, @i VMR kAR ACK KA
DW1000 ] 5 Zh A ThiE .

W1 TS Bl (RS2 0 RXPACC FBUHRk 2. 0x10-RX Mif5 B 417
) A A AR AT FAD K B AR 2, BRA AT AT 4 S AE 3G T SR 1k —A 16 A g
TR Y RIE B A SRR, ERIEATMIENT, Frfd i3 4 2 DLERE
AT, BT DARIMEIX S350 E 2l ACK Wi 58 40 AT 89, %80 SRS ROZ AR R K
& IR

2. BTS B (FF RXPACC W) T BE LU A AT SRS RS . XA DAZE
LRSI B FT DA LR R A, HE RN R DL FE IS SFD 464 RN (E 2
KUE] SFD). R AKX FE L, W] 8- T80 E Zh A M DAL R R ACK i 5K [ AT 5
3% o FEBFEREITEOL R, 1R — AN RIIRS . fE T2 fE4% 0x27: 20 - DRX_SFDTOC
AR — N LB SFD Al EE s R I i, N E IS RIX AN, WES T A KRK
AT RN — ST o [FFE, iR RX WER (FEZFAREE S0 0x0C - B0l 56 4 i i
WD B AR REETE, W ROZ N RT S 5 AT RE 1 I RE Sz (] 5
5.3.1.2 SFD ##51%

5 TE Auto ACK Wi ) SFD [F A AE S —ANH 3l ACK Wi &Ik Z B wIiE L.
SFD J7 FIMNAE F 2 Rk 1 SR e W1 aa Ak, G SRAE A sh sl E T L B A5 8 2402 5 E 3 ACK i
S AN RIEW, WHZER A RA . WiR SFD FEFI IEMFI AL I B 07122 RN B 3
e A, T SRHIEEAT SFD MIgak. X AT LB 5 N R 5 4748 27 A7 #8 SCHF R 58
F: 0xOD - FGu 45 il 75 A7 [F) i 15 B R G S UG 7. TXSTRT AUR WG AL TRXOFF. H T
AR, WAEE SR DALt SR AL E ol FH L B W (S S50 0N T IR, A
XA PLeg 7 DW1000 ¥ H T F — A& %) SFD 741 .

5.32 BRI RERREH

2 RX A SN EHT A HTh R RERT Gl 27 #7248 SO i RXAUTR fi2: 0x04 - RS
B, AZfIAE AT LUES TAE, XXMl F o (3058 4.3 71 - MBI
M) BRI, SRR AU BEA B SIATIRE, DW1000 Kt H 3 MEWCIR A F# 21 K2R
A, RIEFRAN, RIETERE, DWI1000 K H shiR B B BSCRES, 6 F—bi.

5.3.3 B& ACK [E%5RT(a)
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IEEE 802.15.4 Fr#EN ACK A HiIE T 12 NFF5+-0.5 MF5 B8, £ DW1000
b, AT DL A AR S Y ACKTIM 228400 B AZIN A Be: Ox1A - DA [A] AT a B2 ] o

5.3.4 mEERAL

PRUER TIEEE 802.15.4-2011 MAC 75 AR Ui i 78 i 42 1) op AL 2 — ANk pe 2. (L 11.2.3-
MR PRI . PR B %A LR /R T 2 HE R Rk, 803 75 ACK W15 HL N 48 7= M B2 15
MEAZERZERNER ACK FITT s . 1EEIESHRHE[1]. DWI1000 A2 H sl e I
ANBAFER ACK Wi iR . MR, B2EH AACKPEND AtE 7 Gk H 2 /74
X 0x04 - RGBLED MIME, BRAANZE.

5.3.5 @50

AAT IRESHL CEFAEA M OxOF - R FAPIRE T RRCEE RN, AAT fi
5 RXFCG FARAFIR % GRARMEI S RE R 41 CRC).

ME B T HshfiAThEE, AT CAZERI R WAL R IR P AAT A7 RAS A A & 75 1E
TEHAT, RIS SR BT, EREIAMER TR, HH TXFRS CRIEWUARIE) Fif
RAZ 5@

HE: WRASNFAREH, W AAT IREAL D204 20 .

AR TRl e T O IR ORI 4, ATRE S T AAT AR E N A RTI
REYRIWATZE B HIN . EXMIEOT, BIFINEhr EEA AR, H2 AAT ik
B FHSA e FEUH P S AR 1) B 3L R 5E )

FEXFMELR, YA R I B AAT M7 B, N T 825 A i 0t 8 58 ik
¢ H TXFRS #i 8, HBUCEIHFIMIT MAC 5k M sl 20 H i A G Sk 2 B an s 11.2.4
TR, NAST LR 2 FTiise b b 2R Hahfiil . i BuiAIE R 7 BE M, WR Ps
TERRIRS AR T AE I S AAT £i7: OXOF- R G H MRS 7R (LA SAEAE ) b i i
=12 FH P B AT AR AS B A7 A A o

5.4 ZixH BRNF M

DW1000 RefE7EfE4 e )E BT a0, DMEBRRmAR . IX AT e Fh AL i 4 o)
AU B 2 BT IR BRI B . 3X B 77 A7 SO () WAIT4RESP fi7: 0x0D - R 404
| 27 A7 A% AN 25 A7 2% U ) WAR_TIM S 50% . Ox LA - B DA A 1] T 7 s (1]

TR QSRR e R — AN SR BRI I, A4 G R B Shaf A RS, DW1000 ¥ &
% ACK, (HIZWEVHAERIE ACK Z G EHTliRE. AR =L R [ AN, X T Re S
G R MR R, BOE TR THICRES (AR IRPIRE) 115 8oy i 45
HAbAT N
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6 DW1000 HyE fthIh&E

6.1 S ER[E] 2

ZYRe T DW1000 545w el 4R [F 2P el 5 HAl DW1000 [ . fildn, 75K H
BT A P R B TDOA RTLS R4iH, XK 7 2K .
DW1000 ~8[R20 Dhfg sovF L Dhfe:
CBEME LA 52 17 06 9 R Gurt B s AT A7, DA E SYNC #i A\ 5| AT EXTCLK
5| IR AL 435 38.4 MHz B 44 .
(2) CAfsE ity s ShmifE I ae 71, ¥ &% SYNC i\ 5] I & A7 F1 EXTCLK 5|
RGN 38.4 MHz B4t .
(3) BB A bR ic 5 AR T 5088 [R5 1 R

External Clock supplied
on EXTCLK / XTAL1 pin (@) DRG0
SYNC S

e U U U U U U U U U
Clock
SYNC [ ]

23: DWI1000 #h R 54 1
SYNC #5120 EXTCLK 51 LS AERISMET 38.4 MHz MR S5 phiR[F 2D .
SYNC i N\ 5| BIFE EXTCLK B ETHEKEE.  SYNC 51 B 15 B AR [8]15 2% DW1000
HEk. SYNC HIA$RMAE T —MAILSFE A, T [FED DW1000 AL 5 7 e h B A 1
e 7% BIRGE FE

6.1.1 —XMETEENM (OSTR) &R

—RPERFE AT (OSTR) HEC FuVFFEAE XS T [F) 25 S (1 e 1 R0 R 03000 4D B [0 52457
R T-FHT DW1000 H R [RI BRI B TH 2% o ATART 45 5 1Y) 36 K DU nT 35 S5 P I TR 114
R ALE] 300ps JEH/NT 100ps) B HAFZ IS FEAR M 5 N e R 2, T LK A
N ER A TR — o AT AR HE, UAMER R RAh S fEmEE. 124
DW1000 HAH[RI 12 I B A ZME SYNC 15 5 ORBN I, H i £ n] DLAE R S b [E 2 (fo
VPS5 Z W BRI SYNC 15 5 1 73 e I 28 A0 5C IR 8 PEAEIR D

N7 ¥ DW1000 B B A OSTR #i3,, EC CTRL 23474 ) OSTRM ik &7, WAIT
ERE LB AP AERE . 247E 38.4 MHz SN FI24TIF4E SYNC 55 ETFHE B3
HAET WAIT Jaf{EIT, DW1000 BT M E AL . A RTFAHETFAER, ESIF
TR 0x24 - AMEBIE D124

7E SYNC 15 5 AL, 724 DW1000 125 MHz R Gt gt PLL 2> 4Kk 567,
DA IR RGeS 5720 38.4 MHz M B0 2 [AIAZTERA & AN X R . BT XANRE, 4afs
(1) WAIT (K e @ ML G R, FE HNAZM IR P4 IR A AL DGR, W1 WAIT 4 4 Frgs i
IR ST 33 iTihiE, ERURIEFEARPIE, ERIZRIEFERE 4 1)
5 1 B 29,37 &A%,
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6.1.2 —x%ki#£REH (OSTS) R

fifi I Bk REEE (OSTS) #3, DWI1000 RRVFIERGE SYNC 155 5 HIHf 2 I ] & 2%
M. OSTS BEAIRML T AHXT SYNC DW1000 i AW 5 1 K35 X T i A& 4 . XA
I TR BN > g B AN, JEHEON 12 ps, BLEFTE I T2 LT RESTAL R 3 ns.

YA T8 A A DW1000 1F 2 Al &AL hnfor B Ay, R sk Thae. &
P DI IR HESR R T SYNC BREEANS FEARbad i e e As B, X RIS,
JIT SR A 2 [ (R S SR AR ALK /T 100 pse

T OSTS xR 7 AT I E HREZ Ak, fE& 715 OSTR AH A . =B HE 5 3)
&4

ZLE OSTS #iixX, W4IfE EC_CTRL Zifr#s % & OSTSM i1, FH WAIT HIXE N
FT s AEIR (L, 5 S W78 3 0x24 - AMERIFEDIEH]. BN 33, BVGH 6.1.1- — Kk
WFEEE AL (OSTR) il U7E 38.4 MHz M 11247 FAE SYNC 155 M L FA-HT R 301
THEER ST WAIT Zwf2fERT, DW1000 Fid i W8 PLL A R ARE0R D B g At — 4 TX
START {5 5 )8 K&K HHL. TXSTART {55 M LRI TR AR /IS 125 MHz &
Suit B )2

Extemnal Clock
38.4 MHz
H
SYNC r ]
-+

WAIT Cydes wrt
EXT_CLK

1
]

AZABMHE e oo mmemmemeeae nemememmmma e mannae e - | ’

TX START i

24: [FB 1L

6.1.3 —X¥EWEE (OSRS) R

— X (OSRS) BEALE DW1000 HH& 4 15 AN, ernf DLFEE B — AN
3, T TR S 1 . X AV AE DW1000 2 AN — AN 3, el SSiX A
AT (A5 2. OSRS B EC_CTRL ZF/7#sH 1 OSRSM 17 E 1 KAC
B, WS WEAHRCF: 0x24 - AMBEZGEE . R, @id % E PMSC _CTRLI1 17
2P PLLSYN 7B (f7 15), 1B it#2% EC_GOLP [ 1 GHz N Bh b Zigl s, &3 W
T4 17%% 0x36: 04 -PMSC_CTRLI.

TEIEFE AR, A DW1000 P JE TR I ER I (R8G5 S5 4.1.6 15 - HUGH
A . I3 BERE B EE 1 RMARKER Ab#idfi%k, I HZ2 /MRS S5 ZmiRE A4 U
o8 R B TR

LR T A S e R AT I TR, 12 AR SR T v, AN 2 AR AE TS
N T RS SR T Y 125MHz B 43 3RAMT 38.4MHz . Wire 1IE 7 B
—Ff, XA BRI (A 2L A LAZE H D PR (R
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External Clock
38.4 MHz

R .= e ‘S "

RMARKER

1
i s
Time Stamp | >< N |
i |
1GHz Offset Counter | : ; >
(OFFSET_EXT) ! ! !
1 1 1
1 . 1
! ; !

;‘_Tz—.iﬂ—-ri—h'

] 25: OSRS A iy B[] 20

TRAE A s 22 o R e () ] AR T H SR -
Trx = NXTexternal+ T2+ Ts.

= {N+1:| X Texternal-T1+T3.

o

(1) N @& B RIEL 3R I SYNC {55 4R 1 /iR e &8 495k, PTLAM RS_TS_EST
F-B EC_RXTC i, 162 W1 # /74 0x24: 04 EC_RXTC.

(2) AR A2 A0 I 1) ) 1

(3) T2 & MAMHRI B ) E T 2] RMARKER [ [H] .

(4) T1 /&H EC_GOLP £ OFFSET EXT FEIHRE M (ns), ST & A78
0x24: 08 EC_GOLP.

(5) T3 251 FEARAEIR, @ik BRSO ) BRI 2 SR dh e Uit TR B34S e, BT )
Mz RS MG FHARIEIR, TSR a0 0x15 - U TR

T3 = RX_STAMP — RX_RAWST

6.2 SMERTNZERHK

FERLLH X, LT (HInRKEE K ETST UWB 3R S & — s &4 D o
VPRIEE H IER UWB W& 7K T+20dB. Jy 1 7 DW1000 HSEILIX — s, A 0B R IE(E
SHAMEBK. DW1000 $#2HHME S (SRR R GPIO 2kl SRzl T 3 R 23
TEIE, FEIE G R R 2SI ARE 5 BR AR AL ) 8 o 12 B A A R B 1 27 A7 3 0x26:
00 - GPIO_MODE '] MSGP4, MSGP5 #1 MSGP6 FEHC & ) DW1000 5|l EXTPA,
EXTTXE fl EXTRXE.

A58 FH D B B I3 R PR 0 T 1 M A SR AT B A2

A AHIR RN B ICSE T AN DO AT o IX A F ik P, IO ) A4 A
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S BOHE R T AREAER, 1% Decawave IR HISCHRFHIBA .

6.3 AL OTP 77188

DW1000 HA/DER—RIET WML (OTP) fEEas, F T340 & i B i 3 .
OTP F#ifi 2% 1) — L& DXIFH TR A DW1000 WA 1B A 5 50 B AR TR, T HoAth OTP f£fiti 2%
A7 B EH 5 P AEASE R 3 0 K 1) 4

B, —A OTP f7fifi X B R B 45 2 7 SR Im A2 N4k 21 25 47 283U ) EUL: 0x01 - 3@
ME—ARIRTF, BN ICIBHEALIRE (BX EUI IREMIVEAIGE B, 1ES R A4 X 0x01
- YRMEARIRAD .

AHTFIH T LIHTEER) OTP fEE X, FA TR AL R OTP fAf#s &%, LK
WA I\ OTP it 2% H e BUE . {75788 0 0x2D - OTP 174 w3 1 ] LLijj i) OTP 17 fif
2,

6.3.1 OTP 7Zi& 2SR5t

OTP fifi s B anZR 10 T E L. OTP fEfl s fir & &4 32 A7 %, OTP Huhik & 3k,
K AR 1 bR 4R — NS R 32 47
2% 10: OTP f7fif A5 it
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Size

Addross g;::; Byte [3] Byte [2] Byte [1] Byte [0] e
000 4 _ _ B4bILEUD —
0%001 4 (These B4 bits get automatically copied over to Register File 0x01:EUI on each reset.)
0x002 4
003 2 Alternative 64bit EUID Customer
0x004 4 40 bit LDOTUNE_CAL

(These 40 bits can be automatically copied over to Sub Register File O0x28:30 LDOTUNE Decawave Test

0x005 1 T
0x006 4 {"0001,0000,0000%, "CHIP ID (20 bits)"} Decawave Test
0x007 4 {“0001™, "LOT ID (28 bits)"} DecawaveTest
0x008 2 - 5 Viness @ 3.7V Viness @ 3.3V DecawaveTest
0x009 171 - - Trees @ Ant Cal Toness @ 23 °C “”“w”;::’;; Do
0x00A 0 - Reserved
0x00B 4 - Reserved
0x00C 2 - Reserved
0x00D 4 - Reserved
0x00E 4 - Reserved
0x00F 4 - Reserved
0x010 4 CH1 TX Power Level PRF 16 Customer
0x011 4 CH1 TX Power Level PRF 64 Customer
0x012 4 CH2 TX Power Level PRF 16 Customer
0x013 4 CH2 TX Power Level PRF 64 Customer
0x014 4 CH3 TX Power Level PRF 16 Customer
0x015 4 CH3 TX Power Level PRF 64 Customer
0x016 4 CH4 TX Power Level PRF 16 Customer
0x017 4 CH4 TX Power Level PRF 64 Customer
0x018 4 CH5 TX Power Level PRF 16 Customer
0x019 4 CH5 TX Power Level PRF 64 Customer
Ox01A 4 CH7 TX Power Level PRF 16 Customer
0x01B 4 CHT7 TX Power Level PRF 64 Customer
0x01C 4 TX/RX Antenna Delay — PRF 64 TX/RX Antenna Delay — PRF 16 Customer
0x01D 0 - - - - Customer
0x01E 2 - - OTP Revision XTAL_Trim[4:0] Customer
0x01F 0 - - - - Customer

! Reserved
0x400 4 SR Register (see below) Customer

SR (“RFIRZFAEEE”) /& OTP 1) 32 B, FIIEIL 777 4852 0 7E B AN BRI, 220
SR & ffas #EATHRE, WG IEH K OTP gife ik, (HAF OTP Ml E N 0x400, SR # 17
AR AT DL E 3 Bl Ik 27 A7 4530 0x2D - OTP A7 fili e [

% 11: OTP_SRDAT #f7%%
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Bit Function
31:5 | Reserved. Defaults to all “0". If programming the OTP_SRDATA register these bits must be set fo “0”
43 SPI_SR_EN[1:0]. Set to “01” to enable bits [1:0] to be used instead of GPIO[6:5] boot
’ strapping. If set, this will disable the external selection of SPl mode via GPIO6 and 5.
2 Reserved. Defaults to “0". If programming the OTP_SRDATA register these bits must be set to “0”
1 SPI_SR_PH. Set SPI Phase mode to this value if bits [4:3] are set to “01”
0 SPI_SR_POL. Set SPI Polarity mode to this value if bits [4:3] are set to “01"

6.3.2 ¥ {EYRIZE) OTP TFfiEss

OTP MN9mfe T BN P PIT R 2 B D&
(517 vDDIO AH] A, WA VDDIOA 5] ).

gitE— MLE I IR,

*12: 4ifE OTP P (A A7 25 V7 1)

BAEGAEE SR VDDIO 5| k) % 3.8V
TEYIE T OTP B T HmfeRAS I

Data

Step . Register Data
Instruct Length
Number nstruction Address {B:tgets} (Write/Read)
Configure OTP for Programming — Stage 1:
c-1 Write Sub-Register ~ 0x36:00 (PMSC_CTRLO) 1 0x01
c-2 Write Sub-Register ~ 0x2D:07 (OTP_CTRL+1) 1 0x03
3 Write Sub-Register ~ 0x2D:00 (OTP_WDAT) 2 0x9220
C-4 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x08
Wait 1ms
C-5 Write Sub-Register ~ 0x2D.07 (OTP_CTRL+1) 1 0x02
C-6 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x88
c-7 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x80
Cc-8 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x00
Configure OTP for Programming — Stage 2:
c-9 Write Sub-Register ~ 0x2D:07 (OTP_CTRL+1) 1 0x05
C-10 Write Sub-Register 0x2D:00 (OTP_WDAT) 2 0x000E
Cc-11 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x08
Wait 1ms

Cc-12 Write Sub-Register ~ 0x2D.07 (OTP_CTRL+1) 1 0x04
c-13 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x88
c-14 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x80
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Data
Step N Register Data
Number Jetucton Address {l' ;:g:; (Write/Read)
c-15 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x00
Configure OTP for Programming — Stage 3:
C-16 Write Sub-Register ~ 0x2D:07 (OTP_CTRL+1) 1 0x01
c-17 Write Sub-Register ~ 0x2D:00 (OTP_WDAT) 2 0x1024
c-18 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x08
Wait Ims
Cc-19 Write Sub-Register ~ 0x2D.07 (OTP_CTRL+1) 1 0x00
Programming a single 32 bit word <DATA> to address <ADDR>:
P-1 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x00
P-2 Write Sub-Register ~ 0x2D:00 (OTP_WDAT) 4 <DATA[31:0]>
P-3 Write Sub-Register ~ 0x2D:04 (OTP_ADR) 2 <ADDR[10:0]>
P-4 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x40
P-5 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x00
Wait 1 ms before reading back to verify

Xt OTP FRHTHmFEfG, MAZEHE 6.3.3 - M OTP i 2% h s B —AME 2D R e m ok,
FRIGUEHIER . MR EATFATUE, LD P-4 8| P-5S BAZERRE 10 IR (74
H R HE R SRR 2, AT EEHRE) MfD). EMEMNEL OTP it B Ak
T2 [ EL S ) AR PR o IX T R 2 S EUE SR BRI AIE R M. Wi 10 IREARGFE— ML B,
WatEsea 1IC Bhizfa, BUOHTREIEHUGIE, X4 OTP FtE H H v ik S
(e

MPTA R OTP gifeseik)a, BINEE IC KR RN RE.

6.3.3 \ OTP AEHIEE—/ME

A AR R 13 44 B P IR EL OTP £ 4 .
F13: M OTP EHUA 75 (1) 37 A7 28 7 i) 7= 461

Data
Step . Register Data
Number Lol Address :.::tg:; (Write/Read)
1 Write Register 0x2D:04 (OTP_ADDR) 2 OTP Address
2 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x03
3 Write Sub-Register ~ 0x2D:06 (OTP_CTRL) 1 0x01
4 Read Register 0x2A.04 (OTP_RDAT) 1 OTP Read Value
5 Write Sub-Register 0x2D:06 (OTP_CTRL) 1 0x00

6.4 ME ICREMEE

DWI1000 FC#% /1Ki# 8 £ SAR A/ D sy, nIHCE NN IC AL B DL
VDDAON HiJsm N (1) F it i R A 88 SRAE o X e $imT DAYE LS R Fahigtr, W]
PARC B AR X DW1000 3\ WAKEUP JRZE&R HBIE1T . 1% B A R VR R & 4 TR %
ARSI IGR ERT LR, T0Ks 25 HA PRI P38 R 2 ek H b FL R

H & T 2 E 2% 0x2C: 00 - AON. WCFG 1) ONW RADC %, 244 itk
RERf, —H IC A% IDLE RFES, IRFEAHERECHE T3 /745 0x2A: 06 - TC_SARW 1]
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M.
ENUR SRR AR S (Bt R R R
F 14 PUTILERHRLFR SB35 UK 5 77 257 s 51

Step Instruction Register Data Length Data

Number Address (Bytes) (Write/Read)
1 Write Sub-Register 28:11 1 0x80
2 Write Sub-Register 28:12 1 0x0A
3 Write Sub-Register 28:12 1 0xOF
4 Write Register 2A:00 1 0x01
5 Write Register 2A:00 1 0x00
6 Read Register 2A:03 1 8-bit Voltage reading
7 Read Register 2A:04 1 8-bit Temperature reading

4 ADC e B N E M B 3E AT 1 Sh i Ve 25 7748 : 2C - ONWAKE_RUN_SAR, — Hilf
N IDLE IRZS, HUHFIR B2 A AR 11 ADC E At 2 AE I i IX S8 {E m] LUd AT B3R
I8 6 F1 7 SRiEHL.

FEEA AT, 0 AR R s H BB S e A SR B ZE 0x0A, AT DARC &
WiokWr s . HESEECRAZ%ET 60 mV, EEREKLAST 10° C.

R A AR T AL 52

FA7%%: 2A-SAR _LAST VBAT,

A7 7%: 2A-SAR_LAST TEMP
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7 DW1000 & 758840

DW1000 H—ANHZ K F MU H#8 R gciabl, (68 SPI 42 015 i — AN & W — R 51
TAEEE. DWI000 Z7f7aZl L HENC B 2 /4%, RS AEas, BHlZr 28, HARsh 74
MW i A7 a8, 55229 - SPIEEOHEA T SPI £ A H T 15 S 5K 255 55 DW1000.
AN TAGEMERER TG, AR 7.2-VFAEM BB, AP VEgifiid 78 Bl 240

7.1 HFEHRERR

WAL REIRER 15 hh H . BRSBTS A4S0 1D, LU\
Preh A8, H2RAY (RO=HiE, RW=BUAIE N, SRW=45itls - &F
B 5 A7 2R AR DASRAR G T3/ 5 17 il A2 AT R R IR A 9D R A S — R R 1 sk
k. 72 WEH TR TR PEARIA .

EE: BAEM DWI1000 AFA7asiy, WAZE SAN L HY O AA 78 F Tk A7 A7 45 O
B, A NMEFIRE AR E .  XFHT e S B0Z & KA.

Table 15: Register map overview

1D L h Type Mnemonic | Description
(octets) |

0x00 4 RO | DEV_ID Device ldentifier — includes device type and revision info
Ox01 8 RW | EUI | Extended Unique Identifier
0x02 - - - Reserved
0x03 4 RW | PANADR | PAN Identifier and Short Address
Ox04 4 RW [ 5Y5 CFG System Configuration bitmap
0x05 - - - | Reserved
0x06 5 RO | 5¥5_TIME System Time Counter (40-bit)
0x07 - - - | Reserved
OxD& 5 RW | TX_FCTRL Transmit Frame Control
0x09 1024 WO | TX_BUFFER | Transmit Data Buffer
(w08 5 RW | DX_TIME Delayed Send or Receive Time [40-hit)
0x0B - - - | Reserved
0x0C 2 RW | RX_FWTOD Receive Frame Wait Timeout Period
0x0D 4 SRW | 5¥5 CTRL [ System Control Register
0x0E 4 RW | 5¥5 MASK System Event Mask Register
Ox0F 5 SRW | 5Y5_5STATUS | System Event Status Register
0x10 4 ROD | RX_FINFD RX Frame Information {in double buffer set)
Oxll 1024 ROD | RX_BUFFER Receive Data {in double buffer set)
0x12 g ROD | RX_FQUAL | Rx Frame Quality information {in double buffer set)
Oxl3 4 ROD | RX_TTCKI Receiver Time Tracking Interval (in double buffer set)
Oxl4 5 ROD | RX_TTCKD | Receiver Time Tracking Offset (in double buffer set)
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ID Lenes Type Mnemoenic Description
[octets)
0x15 14 ROD | RX_TIME Receive Message Time of Arrival (in double buffer set)
0x16 - Reserved
0x17 10 RO | TX_TIME Transmit Message Time of Sending
0x18 2 RW | TX_ANTD 16-bit Delay from Transmit to Antenna
0x19 RO | SYS_STATE System State information
Ox1A 4 RW | ACK_RESP_T Acknowledgement Time and Response Time
0x1B - Reserved
0x1C - Reserved
0x1D 4 RW | RX_SNIFF Pulsed Preamble Reception Configuration
Ox1E 4 RW | TX_POWER TX Power Control
Ox1F 4 RW | CHAN_CTRL Channel Control
0x20 - Reserved
0x21 41 RW | USR_SFD User-specified short/long TX/RX 5FD sequences
Ox22 - Reserved
0x23 32 RW | AGC_CTRL Automatic Gain Control configuration
0x24 12 RW | EXT_SYNC External synchronisation control.
0x25 4064 RO | ACC_MEM Read access to accumulator data
0x26 44 RW | GPIO_CTRL Peripheral register bus 1 access — GPIO control
0x27 44 RW | DRX_CONF Digital Receiver configuration
0x28 58 RW | RF_CONF Analog RF Configuration
0x29 - Reserved
Ox2A 52 RW | TX_CAL Transmitter calibration block
0x2B 21 RW | FS_CTRL Frequency synthesiser control block
0x2C 12 RW | AON Always-On register set
020D 18 RW | OTP_IF One Time Programmable Memory Interface
0x2E RW | LDE_CTRL Leading edge detection control block
Ox2F 41 RW | DIG_DIAG Digital Diagnostics Interface
0x30
to Reserved
0x35
0x36 48 RW | PMSC Power Management System Control Block
0x37
to Reserved
0x3F

-

RO — Read Only,
WO = Write Only,

RW — Read and Write,

SRW = Special type of Read and Write, refer to individual register description for details,
ROD ~ Read Only part of RX Double buffered swinging set of RX frame related information,
RWD — Read and Write part of RX Double buffered swinging set of RX frame related information.

Mote the “Type” mnemonic in the table above has the following meaning:

7.2 HEEMIAA

7.2.1 HXAIE

% 7.0 WA T BRETA TZ A AE R SCHE ID Mk DW1000 aFfE 28 SRR R 15 A1
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I T IR ARSI AB A IRER 7> . AERAIFOLT, REAR 15 BIATH 7Nt
wi’?%&Iﬁ:ID, HAKRE, KA, WndfFm—irfidan .

Length . L.
1D Type | Mnemonic Description
(octets)

BN R Z AR AT IS ER L . T S8R R 1ok 308 REG: RR: SS,
RR A4 0 ID, SS &7 Hihte AR —NEMHE A B 7 B A Ry, FBhE AT
AERIMEFR IR T -

REG:RR:SS — Mnemonic — one line description
31/30/29/28/27/26/ 25/ 24]23122]21[20]19[18|17i16[15]14!13[12[11 1o| 9 [ glzlelslal3]2]1]0

SRJ5 73 B EL IR AR R K7 BUslA o

HT W2 SEREN 4 D)\, RIA A E BN R Ry 32 . XA BABA 73 Bk
LR L B, ELBIRANURME.  SOxdE 20 id SPT #2 D UX SefE Iy, J\fr 4
B R AR RO\ LA . AR R, RG] IR RS VRS i S )\ L T
RS A IS N A A s i — B, 7T AR RG> SPI (5 &

VE: RS B AR B I B A P AR BN R [B] 0x DEADDEAD . A FH B A 84 57 /o7 7 B
1E 271792 4 M 0x DEADDEAD iR [B138 X4 [543

RN FFATRS AT prid

7.22 HEHCH: 0x00 - FEFRIRG

1D Length T M i D ipti
nemenic escription
(octets) ype P -
0x00 4 RO DEV_ID Device ldentifier — includes device type and revision information |

A SRS T A7 3 M 0x00 AR IRFT. XML EIE. AR DHEF AL
HEEr), ANREwEN RS E d. W& D RPESOMERLE A R, #34F ID A fras AR g
TN wP RIGE SPUE N #AE.  HiF BN RGO IRIEB & 1D A HUIME, B
FF, ARJEAREAER IC,

WRRFF TR B S LT 7B

REG:00:00 — DEV_ID — Device Identifier

31/30/29/28|27]26|25/24/23|22]21]20/19]18/17/16/15]14]13/12{11]10/ 9 |8 | 7| 6|5 4|3 [2|1]0
RIDTAG MODEL VER REV

1/1]of1]1]1]1]of1][1]oo]1]0[1]o]o]o|o]o]o]o]o][1]o0]o[1]1]0][0]0]0

REG M TFBIE X: 00: 00-DEV ID: #&IRIRE:
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Field Description of fields within Register file: 0x00 - Device Identifier
REV Revision: This number will be updated for minor corrections and changes in operation
reg:00:00
bits:3-0
VER Version: This number will be updated if a new version is produced that has significant
differences from the previous version.
reg:00:00

bits: 74
MODEL The MODEL identifies the device. The DW 1000 is device type 0x01.

reg:00:00

bits:15-8

RIDTAG Register Identification Tag. It is planned that this will remain constant for all Decawave parts.
The value is 0xDECA in hex.

reg:00:00

bits:31-16

X472 DW1000, ¥4 ID #i3E N 0x DECA0130, XN F 20 17 22 5k F
J % DW1000 BE45, ANEF TR F B RE S 4

723 BEHEIH: 0x01 - I BRME—FRRST

L h |
1D . Type | Mnemonic Description
[octets)
0x01 8 RW | EUI Extended Unigue Identifier — the &64-bit IEEE device address

AT AR WL 27 A7 2% SO 0x01 29 R ME— b iR 75 795 » A7 2 IEEE 802.15.4 prifE a4
B NAZA AN E— ) 64 AL AARRST.  EUI AL 24 A& —% A i IEEE JEMLE 2>
FCAIARIREF (L http:/standards.ieee.org/develop/regauth/oui/) #5Hilli&RG. EUI 1K 40 {742
ME— BRI AR IR IS 5 O R A G, WA ES. m™=EM EUL &4k —T
TIRRIRRT o T R LI AR AN R K 3% R 2 T IEEE VENUAL I AL R 4R B 2
EUL # JBAR IR g 5 22 A1 DR BN T8 BRI o & RS T LOKE EUT A7 2 DW1000
W, BFEAESN DWI000 (1 — R MEERE, TP FAEIX, Al7E /=M fili&E S 2 H EUL 3175
2. WSS 63 1 - A L OTP /A4 R ImFZES] OTP MELIfEE. & 45: FF
1745 CF: 0x2D - OTP f7-fif a1 CINEIAREIA T OTP WA FIHLAE . 7E DW1000 446 44 1 1] 5%
M HEERR A A B, 25 4748 S0 0x01 - 7 JEME— AR IR B A7 25 (E A FL OTP 76 X H ik
TEMZ J5, BUL BidE T R S B0 EHL RS A T . 4L IEEE 802.15.4 72 M IRMi{#E
F 64 frdithhl. A (MAC) AEBUXFEITENIH S N DW1000 )R IEZ AT, ek 7EAE
WA BUT 0. Ut JEThRE M BUT 2747 8%, S0 5.2 1. it 82 nl R 1,
DW1000 ### IEEE 802.15.4 MAC FUMIAEAS RN R FIMIAELER) 64 A7 H bribihik 26215
EUI #A7#sUCHCA REEE 2. 4 EME—ARIRAFI 8 AN\ 4 a] LMEN—AN 8 #7511 EUL
PFAT 28T AR ) SO MR 5] 0 FFEE . EUT 7 44 DL IS 460 B AN -

REG:01:00 - EU| = Extended Unique Identifier
7lelsl4al3]z2]1]0 Octet Index Description

OxHH 0 Bits 7 to 0 of the extension identifier
0OxHH 1 Bits 15 to 8 of the extension identifier
OxHH 2 Bits 23 to 16 of the extension identifier
OxHH 3 Bits 31 to 24 of the extension identifier
0OxHH 4 Bits 39 to 32 of the extension identifier
OxMN 5 Bits 7 to 0 of the OUI {manufacturer company ID)
OxNN 6 Bits 15 to 8 of the OUl {[manufacturer company 1D)
OxMNN 7 Bits 23 to 16 of the OUI {manufacturer company ID)

MY FEEME— FRIR T & A7 8% R R E )\ L 755 IO HE 2 B BETHII5RA IEEE 802.15.4 £

56



DW1000 A Ft v2.10 www.lowfet.com

#E MAC i) 64 I3 hE "7 BT\ L7 19 fai A6 1 4 Foam A A& 1AL 55

724 FEF{IH: 0x02 - 7B

o | leneth | o M : Descripti
foctets) | ype namonic escription

0x02 - | - - Reserved - this register file is reserved

ZAAF AL B A8 SCF 0x02 BEARBE DU R . 15 /N OAZE S NIXANEM N IXFE
Al 2 S8 DW1000 A& A= e fE .

7.2.5 SEEH: 0x03 -PAN FRIRGH1%G #udit

Length |

1D Gk Type | Mnemonic Description
(octets) |

0x03 4 RW | PANADR PAN Identifier and Short Address

TR AT AE AR SO 0x03 BB 16 A1 24, PAN FRIRFFAIEIHIYE. % DW1000
I F BT AL, 1 B A7 A R I PAN AR VA RN A 1k #2 B B RME Ox FFFF . EHLEF(MAC)
FEAZREE Y A G A2 2% 27 A7 ds T an SR e A A H DW1000 I Somited JE sk B 2h il A ik
Ihft. 7E IEEE 802.15.4 ™MEM (PAN) 1, PAN il #8715 il € PAN AriRfF Xt T M4, I
e MK 16 Aitihb L4 5 PAN SRERIIREE 9 0D %84 PAN H1 11 s R 1% (FE MAC
2D fE A AU L, K S PAN AR R — iR GBS R A MR R i .
— AN USRI, B R A AR AR H [ HLEERT PAN AR IRAE S I EC T s HhkAH DT
FE AR AR IR 45 1D

Bl S AN B ShHAThBETE DW1000 iZ4THf H 4 IEEE 802.15.4 MAC FLiUf#fid &
AN, FEEATI A E TE MR AFAE—AS 16 A2 H fItbhl, DW1000 K3t H bk 5 7582
W/BN 2 T E A A7 A2 2% TR SRR () AT b B 2R A, AiiiH 1Y) PAN FRIRATFS PAN ARiRAF
ARUCHECHT, A U B i AR AR IX S Z AT 48 o A WU I8 B B I TEHE S, 15 S 5.2
A 5.3 A LIRE

PAN AR R AT bl 25 47 2 B LR 7 B

REG:03:00 —-PANADR - PAN Identifier and Short Address
31|30/29/28|27/26|25|24]2322/21/20]19(18/17| 16/15]14]13/12|11]10/ 9 |8 | 7|6 |5]a 3|2 |10

PAN_ID SHORT_ADDR
OXEFFF OXEEFE

W BAEFH DW1000 fRafiomi, FHERE (MAC) R FEgmfEiZ a7 s e A B sh i
INERIhEE. B
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Field Description of fields within Register file: 0x03 — PAN Identifier and Short Address

SHORT_ADDR | Short Address. The host software needs to program this register if it is using the DW1000's
receive frame filtering functionality, with or without the automatic acknowledgement

;f;?:;o_% generation function. The short address is typically assigned to a node by the coordinator
function at MAC (or higher) layer as part of network association. The value may
alternatively be pre-defined in a closed network where the network association phase is
being skipped.

PAN_ID PAN Identifier. The host software needs to program this register if it is using the DW1000's
receive frame filtering functionality, with or without the automatic acknowledgement

;f:;:lo_ols generation function. The PAN ID is typically assigned as part of network association. A
predefined PAN ID might be used in a closed network where the network association phase
is being skipped.

7.2.6 FFERX

: 0x04 - RGECE

rules before being considered as a good frame. This includes the destination address
matching the PAN_ID and SHORT_ADDR as defined in Register file: 0x03 — PAN Identifier
and Short Address, or the long 64-bit defined by Register file: 0x01 — Extended Unique
Identifier. These addresses and the other frame filtering control bits of Register file: Ox04 -
System Configuration should be configured correctly before enabling frame filtering with
this FFEN bit. Section 5.2 describes frame filtering in more detail.

L h
ID angt Type | Mnemonic Description
(octets)
0x04 4 RW | SYS_CFG System Configuration bitmap
TFAT AR IR 25 A7 25 31 0x04 2 RARE A7 de. X MiBIHFFAS. B mFR
SRR AEIR N . RARE TS LU WAN BT T B
REG:04:00 — SY5_CFG — System Configuration bit map
31 30129 28|27|26|25|24|23 22]21 20{19 1851?|16 15{14/13{12({11/10|/9|8|7|6|5|4|3]|2|1]0
Olx| | w w ol & |S|lwlwle|y|lwlz
AL S 2l 2 E|G|ZE|Z|BI8|8|n|z|x|3]<|ola|glz
goa‘-“g_ ol 2 inl = |2l do|Ya MLl LT ||| <L |D|
S = A I e D P P e S A R T R B P A
22|z 2 £ |8|8|c|lg|o|5|E =
olololoflofolo]o]o/olo]o]ololo]olololo]1[olo][1]0lo]o]ol0]o]0]0]0
REG TR FBLRE X: 04: 00-SYS CFG: RGRLE K :
Field Description of fields within Register file: 0x04 — System Configuration
FFEN Frame Filtering Enable. This bit enables the frame filtering functionality in the DW1000
receiver. The frame filtering is designed to follow the rules defined in the IEEE 802.15.4-
-;iga:oo 2011 standard. When frame filtering is enabled receive frames must pass the frame filtering

58



DW1000 i /7 Ft v2.10

www.lowfet.com

Field Description of fields within Register file: 0x04 = System Configuration

FFBC Frame Filtering Behave as a Coordinator. FFEN must be set to enable this frame filtering
operation. A coordinator will accept a frame without a destination address if the source

:if?':oo address has the PAN_ID matching the coordinator's PAN_ID. For an ordinary (non-
coordinator) node the destination address (if present} must match the node’s own address
or the frame will not be accepted. When FFBC is set to 1 the DW1000 will behave as a
coordinator. When FFBC is clear the DW1000 will behave as an ordinary normal node.
Section 5.2 describes frame filtering in more detail.

FFAB Frame Filtering Allow Beacon frame reception. IEEE 802.15.4-2011 frames begin with three
bits, indicating the frame type for beacon frames these are binary 000. When FFAB is set to

;i?m 1 beacon frames will be accepted (assuming all other frame filtering rules are passed) and
when FFAB is clear beacon frames will be ignored. Section 5.2 describes frame filtering in
detail.

FFAD Frame Filtering Allow Data frame reception. IEEE 802.15.4-2011 frames begin with three
bits, indicating the frame type, b3 to b0, for data frames these are binary 001. When FFAD is

;i?m set to 1 data frames will be accepted (assuming all other frame filtering rules are passed)
and when FFAD is clear data frames will be ignored. Section 5.2 describes frame filtering in
more detail.

FFAA Frame Filtering Allow Acknowledgment frame reception. IEEE 802.15.4-2011 frames begin
with three frame type bits, b3 to b0, for acknowledgment frames these are binary 010.

Eif’m When FFAA is set to 1 acknowledgment frames will be accepted (assuming all other frame
filtering rules are passed) and when FFAA is clear acknowledgment frames will be ignored.
Section 5.2 describes frame filtering in more detail.

FFAM Frame Filtering Allow MAC command frame reception. IEEE 802.15.4-2011 frames begin
with three frame type bits, b3 to b0, for MAC command frames these are binary 011. When

;f_::“:oo FFAM is set to 1 MAC command frames will be accepted (assuming all other frame filtering

' rules are passed) and when FFAM is clear MAC command frames will be ignored. Section

5.2 describes frame filtering in more detail.

FFAR Frame Filtering Allow Reserved frame types. IEEE 802.15.4-2011 frames begin with three
frame type bits, b3 to b0. The values of binary 100 through 111 (4 to 7} are not defined in

:i;:q;aa IEEE 802.15.4-2011 and would normally be rejected. When FFAR is 0 these frames may be
ignored (depending alsc on FFA4 and FFAS which modify this behaviour). When FFAR is set
to 1 these frames are accepted. Since these frame types are unknown no further frame
decoding is done (e.g. no address matching etc.) and the software will thus be responsible
for validating and interpreting these frames. Section 5.2 describes frame filtering in more
detail.
Mote that the frame filter does decode the frame control fields to determine the minimum
length of the expected frame and will reject the frame if it is too short, see section 5.2.

FFA4 Frame Filtering Allow frames with frame type field of 4, (binary 100). IEEE 802.15.4-2011
frames begin with three frame type bits, b3 to b0. The value of binary 100 is notdefined in

;f:f“’” IEEE 802.15.4-2011. When FFA4 is set to 1, frames of type 4 will be accepted, but no

further frame decoding is done (e.g. no address matching etc.) so software will be
responsible for validating and interpreting these frames. When FFA4 is setto 0, frames of
type 4 will be ignored unless FFAR is set. Section 5.2 describes frame filtering in more
detail.

Mote that the frame filter does decode the frame control fields to determine the minimum
length of the expected frame and will reject the frame if it is too short, see section 5.2.
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Field Description of fields within Register file: 0x04 - System Configuration

FFAS Frame Filtering Allow frames with frame type field of 5, (binary 101). IEEE 802.15.4-2011
frames begin with three frame type bits, b3 to b0. The value of binary 100 is not defined in

:ff;‘“”" IEEE 802.15.4-2011. When FFAS is set to 1, frames of type 5 will be accepted, but no

' further frame decoding is done (e.g. no address matching etc.) so software will be

responsible for validating and interpreting these frames. When FFAS is setto 0, frames of
type 5 will be ignored unless FFAR is set. Section 5.2 describes frame filtering in more
detail.
Note that the frame filter does decode the frame control fields to determine the minimum
length of the expected frame and will reject the frame if it is too short, see section 5.2.

HIRQ_POL Host interrupt polarity. This bit allows the system integrator the ability to control the
polarity of the IRQ line from the DW1000. When HIRQ_POL is 1 the IRQ output line from

:ifj“:““ the DW 1000 is active high, and, when HIRQ_POL is O the IRQ output line from the DW1000
is active low.
Active high operation is recommended for low power applications so that the interrupt isin
its 0V logical inactive state when the DW21000 is in SLEEP or DEEPSLEEP states.

SPI_EDGE SPI data launch edge. This bit allows the system integrator the ability to control the launch
edge used for SPI data from the DW1000 on the MISO 5P| data output line. This may be

;i:?;:oo used to select the MISO output operation most suitable to the target system. When
SPI_EDGE is 0 the DW1000 uses the sampling edge to launch MISO data. This setting should
give the highest rate operation. When 5PI_EDGE is 1 the DW1000 uses the opposite edges
to launch the data. This setting may give a more robust operation.

DIS_FCE Disable frame check error handling. This might be of use for protocols using a different
encoding scheme for error handling not based on standard IEEE 802.15.4-2011, but for

:if‘j‘m normal IEEE 802.15.4-2011 operation this bit should be set to 0. Setting this bit to one
makes the DW1000 treat the frame as valid, ignoring errors, so that in double buffering
mode (for example) it will move on to the next buffer. In normal operation (when DIS_FCE
is 0) with double buffering, a CRC error causes the current RX frame to be discarded and the
buffer to be reused for next frame’s reception.

DIS_DRXB Disable Double RX Buffer. The DW1000 has a double buffered receiver allowing reception
of a new frame to proceed in one buffer while the host processor is in the process of

:izg«;:oo unloading the last frame received into the other buffer of the buffer pair. The double
buffering is enabled when DIS_DRXB is set to 0, and disabled when DIS_DRXB is set to 1.
More details on the operation of double buffering are given in section4.3.

DIS_PHE Disable receiver abort on PHR error. When DIS_PHE is O (recommended) the receiver will
discontinue reception when it detects a non-correctable error in the PHY header, see

;i:gzoo section 10.4 ~PHY header for details of PHR encoding and error correction. The PHR error is
reported by the RXPHE event status bit in Register file: OxOF — System Event Status Register.
This bit is for debug only and should never be setin an application as it can seriously impair
receiver performance when set.

Field Description of fields within Register file: 0x04 — System Configuration

DIS_RSDE Disable Receiver Abort on RSD error. During normal reception (i.e. with the DIS_RSDE bit
cleared to its recommended default zero value) when the Reed Solomon decoder detects

;iﬁ:oo an non-correctable error then frame reception is aborted and the receiver will be disabled,
(unless the RXAUTR control bit is set in which case the receiver will automatically re-enable
and begin preamble hunt again). The Reed Solomon decoder error is generated when an
error is found that cannot be corrected using the Reed Solomon FEC (forward error
correction) data. The Reed Solomon decoder error is flagged in the RXRFSL event status bit
in Register file: OxOF — System Event Status Register. When the DIS_RSDE bit is set the
receiver will not abort reception when the Reed Solomon error occurs, but will instead
continue to demodulate the data to the end of the frame (i.e. for the length specified in the
PHY Header). Typically the non-correctable Reed Solomon error will mean that the frame is
corrupted and that the CRC will not be correct.

FCS_INIT2F This bit allows selection of the initial seed value for the FCS generation and checking
function that is set at the start of each frame transmission and reception. By default the

;ixl);:oo FCS_INIT2F bit is O selecting the FCS generation/checking seed initialisation to be all zero

(0x0000) - this is the standard setting required for IEEE 802.15.4 compliance. When the
FCS_INIT2F bitis 1 the FCS generation/checking initialisation value will be all ones (OxFFFF).
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PHR_MODE This configuration allows selection of PHR type to be one of two options. The default
setting gives IEEE standard PHR encoding and a maximum data payload of 127 octets. The
;ff:;oge other option enables the proprietary long frames mode which allows a data payload of up
d to 1023 octets. In this mode the PHR encoding does not follow the IEEE standard. For
successful communications between two nodes both must be configured for the same PHR
mode. Supported PHR_MODE configurations are:
00 —- Standard Frame mode. Use this setting is for IEEE 802.15.4 compliance.
11 - Long Frames mode. Proprietary PHR encoding. Frame Length 0-1023.
DIS_STXP Disable Smart TX Power control.
r::;;);:ao Smart TX power control applies at the 6.8 Mbps data rate. When sending shortdata frames
at this rate (and providing that the frame transmission rate is < 1 frame per millisecond) it is
possible to increase the transmit power and still remain within regulatory power limits
which are typically specified as average power per millisecond.
When DIS_STXP is 0, the transmitter automatically sets the transmitter power levels when
sending a frame at the 6.8 Mbps data rate, depending on the frame length specified in the
TFLEN field of Register file: 0x08 — Transmit Frame Control.
The actual power levels used are selected by the values configured in Register file: Ox1E —
Transmit Power Control, described in section 7.2.31.
NB: It is up to the external system to keep the frame rate below 1 frame per millisecond to
ensure that the power boost is not breaking the regulations.
When DIS_STXP is 1, the smart TX power control function is disabled and TX power does not
depend on data rate and frame length. In this case the values configured in Register file:
Ox1E — Transmit Power Control are used to specify the power in different phases of the TX
frame separately, see section 7.2.31.
Field Description of fields within Register file: 0x04 - System Configuration
RXM 110K Receiver Mode 110 kbps data rate. This configuration when set to 1 will cause the receiver
to look for long SFD and process the PHY Header and RX data as per the 110 kbps frame
':Ii:g;:m mode. When this configuration is 0, (the default), the receiver will look for short SFD and
will determine the RX data rate from the PHY header as either 850 kbps or 6.8 Mbps.
- These bits are reserved and should always be set to zero to avoid any malfunction of the
device.
reg:04:00
bits:27-23
RXWTOE Receive Wait Timeout Enable. When set RX Enable will initialise an RX_FWTO down count
which will disable the receiver if no valid frame is received before the timeout occurs. The
;i’;’;m timeout period is set in Register file: OXOC — Receive Frame Wait Timeout Period. The
occurrence of the timeout is signalled by the RXRFTO event status bit in Register file: OxOF -
System Event Status Register.
RXAUTR Receiver Auto-Re-enable. This bit is used to cause the receiver to re-enable automatically.
Its operation changes depending on whether the IC is operating in single or double buffered
;i:g;:oo modes. The default value is 0. With this setting, the IC will not automatically re-enable the

receiver but will stop receiving and return to idle mode whenever any receive events
happen. This includes receiving a frame but also failing to receive a frame because of some
error condition, for example an error in the PHY header (as reported by the RXPHE event
status bit in Register file: OxOF — System Event Status Register). In such cases if the host
wants to re-enable the receiver it must do it explicitly, using the RXENAB bit in Register file:
0x0D — System Control Register. The operation when RXAUTR =1 is as follows:
(a) Double-buffered mode: After a frame reception event or failure (except a frame
wait timeout), the receiver will re-enable to receive another frame.
(b) Single-buffered mode: After a frame reception failure (except a frame wait
timeout), the receiver will re-enable to re-attempt reception.
For more information on frame reception see section 4 -~ Message Reception.
Note: In double-buffered mode when automatic frame acknowledgement is enabled (by
the AUTOACK bit below) the receiver will be re-enabled after the ACK frame has been
transmitted.
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AUTOACK Automatic Acknowledgement Enable. Defaultvalue 0. Thisis the enable for the Automatic
e Acknowledgement function. See section 5.3— Automatic Acknowledgement for details of
bit: 30 operation of Automatic Acknowledgement.

AACKPEND Automatic Acknowledgement Pending bit control. Default value 0. The value of the

S AACKPEND bit is copied into the Frame Pending bit in the Frame Control field of the

bit:31 DW1000 automatically generated ACK frame. See section 5.2 ~ Frame filtering for details of

operation of frame filtering.

7.2.7 FEFIH: 0x05 - 1RE

Length |
1D T Mnemonic Description
(octets) | i Pt

0x05 - | - - Reserved - this register file is reserved

ZAT e L 2 A7 2 S0 0x05 B AR B AR RAE . 1B /NVOANE S NIXANE M VIR
AT e 58 DW1000 & A4 HbE .,

7.2.8 BEHEICH: 0x06 - RGATEITEEE

Length ; s
ID Type | Mnemonic Description
(octets)
0x06 5 RO | SYS_TIME System Time Counter (40-bit)

TAEA L R AR SCME 0x06 J2 RGNS (R THEER T A7 A . RGUIT (AR [ 8= & it
FT 4 LN 64GHZ FIRS TR A7, B SR 12 499.2MHz X 128 1X /& 63.8976 GHz.
bR, 24 DW1000 kT2 a0 B 5 v 8 B I, KRG DL 512 i fr
PL 125MHz FERER . 1X 9 MR FFERAENE . BB RTHEE AT ] & 240+
(128X499.2¢6) =17.2074 .

EREI:

(a) FHIW, TEECFOMIMERE Z /T, RGN (T8 3 AT AR TE (H 38 5 O AN i 1
R —2F (FIUITE 19.2MHz % T 38.4MHz (&R ) .  THEE AT HIE] /& 231+19.2¢6=
111.8481 5.

(b) TEREHRBLAT, RG] THEERHEEE L, XA A7 A BT .

729 FEFZH: 0x07 - 1RE

Length |
ID T Mnemonic Description
(octets) | iz o

0x07 - - - Reserved - this register file is reserved

AT AL A AR S0 0x07 PREAAEEERMEH . 1E/NOAE S NIXAEM N IX A AT
Be2 53 DW1000 & 4 i,

7.2.10 FEECH: 0x08 - ZiEMHEH
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L h
1D gt Type | Mnemonic Description
{octets) |
0x08 5 RW | TX_FCTRL Transmit Frame Control

A AL A WU B A7 25 3P 0x08 CAORMUE I f74%) B2 TX 12 H1 7B B 7BY
AR RMFA T

CH RAL Y — BV FE

HSRIE 3 My - 5 R AEH.

REG:08:00 — TX_FCTRL — Transmit Frame Control (Octets 0 to 3, 32-bits)

31[30/29]28]27)26/25]24[ 23] 22| 21] 20/19]18]17]16]15]14]13]12]11]10] 9 [ 87 [6[5[4]3] 2] 1] 0

TXBOFFS PE _|TXPSR|TXPRF|TR| TXBR R TFLE TFLEN

ololololo|olololololol1lo]l1lol1]ol1]ololololololo]lo]olol1]1]olo

REG:08:04 — TX_FCTRL - Transmit Frame Control (Octet 4, 8-bits)

31[30]29]28)27]26/25]24]23]22]21|20]19]18]17]16]15]14

13]12]11]10] 98] 7|6]s]a[3]2]1]0

IFSDELAY

ololololololo]o

TR ) TX _FCTRL #7285 7B Al iR i F

Field Description of fields within Register file: 0x08 — Transmit Frame Control
TFLEN Transmit Frame Length. Standard IEEE 802.15.4 UWB frames can be up to 127 bytes long. The
value specified here determines the length of the data portion of the transmitted frame. This
:g:?:f; length includes the two-octet CRC appended automatically at the end of the frame, unless
e SFCST (in Register file: 0x0D — System Control Register) is use to suppress the FCS. The frame
length is also copied into the PHY Header of the TX frame so thatthe receiving device knows
how much data to decode.
TFLE Transmit Frame Length Extension. The DW1000 supports a non-standard mode of operation
. with data frame lengths up to 1023 bytes. This mode of operation is enabled via the
:iff:f: PHR_MODE selection bits of Register file: 0x04 — System Configuration. In this long frame mode
) TFLE adds three high-order bits to TFLEN to extend the frame length to 10-bits, allowing frame
length from O up to 1023 bytes to be sent. Please refer to section 3.4 —Extended Length Data
Frames for more details of this non-standard mode.
R Reserved. Bits 12, 11 & 10 are reserved for future expansion. They should be set to zero.
TXBR Transmit Bit Rate. This sets the user bit rate for the data portion of the frame as follows:
reg:08:00 Bit14 | Bit13 Bit Rate
bits:14,13 0 0 110 kbps
0 1 850 kbps
1 0 6.8 Mbps
1 1 reserved
TR Transmit Ranging enable. This bit has no operational effect on the DW1000; however it is
copied into the ranging bit in the PHY header (PHR) of the transmitted frame, identifying the
teg:08:00 frame as a ranging frame. In some receiver implementations this may be used to enable
bit: 15 hardware or software associated with time-stamping the frame. Inthe DW1000 receiver the
time-stamping of the receive frame does not depend or use the ranging bit in the received
PHR.
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TXPRF Transmit Pulse Repetition Frequency. This sets the mean Pulse Repetition Frequency (PRF)
used in the transmitter:
reg:08:00
bits:17,16 | Bitl7 | Bit16 | Nominal PRF
0 0 4 MHz
0 1 16 MHz
1 0 64 MHz
1 1 reserved
Note: (a) For successful reception of a frame the PRF in the receiver needs to be
configured to be the same as the PRF used for transmitting the frame.

(b) The choice of preamble code also needs to be appropriate to the configured PRF
and needs to be the same in both transmitting and receiving ends for successful
communication — please use Table 59 to select the appropriate preamble code.

(c) The DW1000 receiver does not support the 4 MHz PRF.

Field Description of fields within Register file: 0x08 — Transmit Frame Control
TXPSR Transmit Preamble Symbol Repetitions (PSR). This sets the length of the transmitted preamble
sequence in symbols. Each preamble symbol is approximately 1 ps in duration.The two TXPSR
R bits are copied into the PHY Header. The receiving end is thus made aware of how much
hiril9.18 preamble was sent. This might inform its choice of preamble length in any reply message.
There are four standard preamble lengths are defined for the 802.15.4 UWB PHY - these are
16, 64, 1024 and 4096 symbols. The DW1000 has facility via the PE (Preamble Extension)
configuration to send preambles of additional (non-standard) intermediary lengths. Table 16
below lists the selectable preamble lengths.
PE Preamble Extension. This field allows specification of a non-standard number of preamble
symbol repetitions, thus extending the set of preamble lengths that are available to optimise
reg:08:00 system performance. The resultant preamble lengths depend the setting of both PE and
bits:21,20 TXPSR above. Table 16 below lists the useful preamble lengths that can be selected.
Table 16: Preamble length selection
Bit19 | Bit18 | Bit21 Bit 20
TXPSR PE Preamble Length
0 1 0 0 64
0 1 0 1 128
0 1 1 0 256
0 1 1 1 512
1 0 0 0 1024
1 0 0 1 1536
1 0 1 0 2048
1 1 0 0 4096
The bit numbers quoted above are the bit numbersinthe TX_FCTRL register.
The choice of preamble length has a bearing on operating range and system performance, a
discussion of the factors affecting the choice of preamble length (and other parameters} may
be found in section 9.3 below.
TXBOFFS Transmit buffer index offset. This 10-bit field is used to specify an index in the transmit buffer
of the first octet to be transmitted. The TX frame begins with the octet at the TXBOFFS index
55:02:10022 and continues for the number octets specified by the frame length (TFLEN and TFLE) less 2 for
its:31—

the CRC. Care should be taken that the TXBOFFS plus the frame length does not extend past
the end of the TX_BUFFER. Some uses for TKBOFFS are cutlined in section 3.5.1.
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Field Description of fields within Register file: 0x08 - Transmit Frame Control
IFSDELAY Inter-Frame Spacing. This delay in preamble symbol times will be applied between successive
transmitted frames. One use of the IFSDELAY is to allow the receiver time to unload and
reg 08:04 process the frame before another frame is sent to it. For this reason IFSDELAY is logically
bits: 70 considered to be a post-amble to the transmitted frame, and it begins counting down after the

last symbol of data is sent. Where the transmitter is enabled to begin a new frame the
DW1000 makes sure that IFSDELAY symbol times have passed. A new value of IFSDELAY for
the next frame should not be set until after the end-of-frame TXFRS (Transmit Frame Sent)
event has occurred. The IFSDELAY sets a minimum time between frames enforced by the
DW1000, assuming that the host has initiated a new transmission. Note: Because of internal IC
delays the on-air gap between the end of the previous frame and the start of the new one is
actually 6 symbol times larger than specified here, e.g. an IFSDELAY setting of 34 will resultin

an on-air gap of 40 preamble symbaols.

7.2.11 FHEHRCH: 0x09 - HMBERE X

Length |
1D NG Type | Mnemonic Description
(octets) |

0x09 1024 WO | TX_BUFFER Transmit Data Buffer

TIAT A LG B AF AR SO 0x09 JRARIEEARZEIPIX . Ok H R IEG AR B R IETER
MR ECE A BT L. 36 3 s - A5 BRI IR T BRI WA AT E R TX i
A5y o — B B8 iS5 N TX _BUFFER, ¥ B Wi 5 A H A 4 15 B AE
TX_FCTRL 7517 #x I 5 sh A& H il I 7E TXSTRT 2] iz o
TIAEA A 0x0D - RG] 247 2%

7.2.12 HHEEH: 0x0A - IR & E S IEYLATE

Length '
1D T Mnemonic Description
(octets) i | pE
Ox0A 5 RW | DX_TIME | Delayed Send or Receive Time (40-bit)

BTAT- A WL 27 A7 3% SO 0x0A (REIR ARIE BB (8] F 48 e SR (1) it [e) B3 47 42
SRS TE S Uil B T F R IE RS R R IR . LA A IE 9 i 2eS.  IEIR K IEH
TXDLYS il 7 )5 3 %5 7748 SCIF: 0x0D - KRG 247 8. IR B RXDLYE 47 )3 30
M 0x0D - RGiEhI . KT EZER, ESE 3.3 1 - ERERAE S
4.2 - FERFEIL.

HRVEMER, S0 TH1E% 0x2F: 24 - U ris iR 424 TX PSTM 7
WA IZ 27 A7 2 AT S F DL T R 6 T A M A 5, JFiE R U 31: 0 A& 7R X Pl
NE, MR DRI 2 T 9 AN AR R

7213 HEFEIXMH: 0x0B - 1R

L h |
1D e Type | Mnemonic Description
(octets) |

0x0B - - - Reserved - this register file is reserved

AT AU A A7 AR SO 0xOB PREFHRORBEA . 350 AN NN M A BT
£2x S DWI1000 RAEHHE.
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7.2.14 FEEEXH: 0x0C - WS #5180 B HA

L h
1D [:c:::s} Type | Mnemonic Description
0x0C 2 RW | RX_FWTO Receive Frame Wait Timeout pericd

BT A WL 27 A7 2% SO 0x0C A& H WSO S5 A AT o BRSOt S5 1B ) T BB mT LA R 45T
WG BE B NRTIFEIRTS, SR AR O e RIS R M B 2 1 AT BF 7] 5 B DW 1000 P
it 2. BARMBRZHdEHZR A T Re A T UL H MR e 2%, 51X RXDW1000 R}
Dheefl RE W N ATEIE R RGN BA T RIS ML B2 R AR R 5 58 o il S 455 7 P
HH 77 f745 ) RXWTOE fLAFRESCAF: 0x04 - RGALE .

MRS RE OF BJFR T a1 S5 51D £ H RXWTOE # B A7H, WA 1H 4
A TTUETH S AR (RIS IS 8] o 2 J5 RSB R IUAT B U AR, MAZ K AL RIS —
a) BRI FRER I I 50RO A B2 AR T % . RXRFTO
(BRI RIS A, R
b) AR Rk HERRIR A A 2 T ) RXDFR AT RXFCG A28 1. 3XBH 1k T ez 4
THI 2R RS, ATL RXRFTO AN #iidt .

RXRFTO (FEUSER M SEAFREIT ) AN 57 BV B o FH 42 0098 v 45 2 70 R P A P SR IR ol
., WS WA 4.3 WA shiREs ERT IR A B A, SRR 5.3.2 7,

FER B B 1) SR BETE AR A 25 RN 2 P o G P8 P AP 7 LA T (RS g LA, (EUAT g 3 350N T T
HII4T N . SYS MASK 2717 #%HH i) MRXFCG F1 MRXRFTO J# i o] LAEC & (FE 5 FH FEUR
B PA A A P AL T 28 . 0 RXWTOE #¢iE R, M8 IEAE IS AT (80 i B 22
F H RXRFTO # A4 E .

2 Ad WU SRR, ATATHE 48 R T # AN A R RX i (REAS 2 RXDFR AN 2
RXFCG # ¥ B, FIT LA USCaS Az A0l 25 45 e e B 4k 24880 it
AR S 0x0C - FEu 554 ] 360 5 DL R 2 B

REG:0C:00 - RX FW_TO — Receive Frame Wait Timeout Period
31/30/29/28|27(26/25|24|23/22|21/20/19(18/17|16/15|1413[12/11]10] 9 8 | 7|6 [5]4[3]2|1] 0

N EE " -] = - RXFWTO
ololojo|/ojolo|o|o|olo|o|0]lO|0O]O 0
BT FBANT Pk
Field Description of fields within Register file: 0x0C — Receive Frame Wait Timeout Period

RXFWTO The Receive Frame Wait Timeout period is a 16-bit field. The units for this parameter are
roughly 1ps, (the exact unitis 512 counts of the fundamental 499.2 MHz UWB clock, or 1.026
reg:0C:00 us). When employing the frame wait timeout, RXFWTO should be set to a value greater than
L the expected RX frame duration and include an allowance for any uncertainly attaching to the
expected transmission start time of the awaited frame. The Receive Frame Wait Timeout
feature is enabled by the RXWTOE in Register file: 0x04 — System Configuration. When
RXWTOE is setthen each time the receiver is enabled a timer is started with the RXSFWTO
specified period, and if no data is received before this RX Frame Wait Timeout timer expires,
then the receiver is returned to its idle state and the timeout is signalled by the RXRFTO event
status bitin Register file: OxOF — System Event Status Register.

These bits are reserved and should always be written as zero.

reg:0C:00
bits:31-16

TEE: WIESERFEEN AT DU T &2l FEHRIEINIZ 5 DW1000 2 H 3h#H 3 E U
& CETREG SR ImiZz ). X, 2 RXWTOE #Uc BN, v e Eods =
WE O O T AR X . ARUEMIEZER, ES 058 43 1“0k
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X7

7.2.15 HHEEXHE: 0x0D - BRGiEHSEFR

ID Lenath Type | Mnemonic Description
(octets)
0x0D 4 SRW | S¥YS_CTRL System Control Register

BT AR WL 27 A7 28 S 0x0D J2 R M2 8%, B2 TX Bhil7B. BBl
PRRAIEGA I N o A RAER — BT, SRS 3 55 - HWEMEH. REEHIEE
AP A RIALE 2 B BERR . B EE SRR — AN, SRR AT
SR B DW1000 H hiE R .

REG:0D:00 - SYS_CTRL — System Control

313029282?26225242322!2120 1918171615141312i111{1 9|8 7|6|5|4|3]|2|1|0
& A B o=l s

) O ) O I - ) [ ) % B al21218l-|-18|3|5|8
o« Y E|2 EIE R
é'é | = & g e

| =
o|lolo|o|lo|ojlo|o|o|ololo|ololo|ololo|lo|ojlo|ojolo|lo|olojolo|o|o]oO
Field Description of fields within Register file: 0x0D — System Control Register
- Bits marked *-" in register OxOD are reserved and should always be written as zero.
SFCST Suppress auto-FCS Transmission (on this next frame). This control works in conjunction with
the TXSTRT (Transmit Start) bit below to control whether or not the DW1000 automatically
reg:00:00 calculates and appends the two Frame-Check-Sequence bytes. It is expected that the host will

bir0. decide this as transmission is invoked and set SFCST at the same time as TXSTRT is set if FCS

suppression is required. Normally SFCST is not set when transmission is started and the
DW1000 calculates the FCS on the octets fetched from the TX buffer, and automatically
appends the two-byte FCS sequence at the end of the frame. The FCS sequence follows the
|IEEE 802.15 .4 standard polynomial, x'¢ + x*? + x* + 1, also known as CRC-16-CCITT or CRC-16
ITU-T. When SFCST is set (as transmission is started) the DW1000 will not append the FCS to
the data frame but instead fetches the two bytes from the TX buffer. The frame length is
determined by the TFLEN field of Register file: 0x08 — Transmit Frame Control. So, when SFCST
is clear, TFLEN-2 (frame length minus two) octets are fetched and sent from the TX buffer, and
the final two octets sent are the automatically generated FCS bytes. And, when SFCST is set,
TFLEN (frame length) octets are sent from the TX buffer. SFCST may be of use if a non-
standard IEEE 802.15.4 frame protocol is being employed, and can also be of use to induce a
FCS error in the remote receiver during testing. The SFCST bit will clear as soon as the DW1000
sees TXSTRT and initiates transmission.

TXSTRT Transmit Start. This bit commands the DW1000 to begin transmission. When the DW1000 is
in idle mode and the TXSTRT bit is set it the IC will begin transmission of a frame immediately,
unless TXDLYS is set (see below). In general it would be expected that the user has a prepared
frame in the transmit buffer and has configured the desired transmit mode and set the frame
length, in Register file: 0x08 — Transmit Frame Control, before setting TXSTRT to invoke
transmission. For a general discussion of transmission see section 3 ~Message Transmission.
The TXSTRT bit will clear as soon as the DW1000 sees it and initiates transmission.

reg:0D:00
bit:1
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Field

Description of fields within Register file: 0x0D — System Control Register

TXDLYS

reg:0D:00
bit:2

Transmitter Delayed Sending. This control works in conjunction with TXSTRT and the DX_TIME
value specified by Register file: OxOA — Delayed Send or Receive Time. When the user wants to
control the time of sending of a frame, the send time is programmed into DX_TIME, and then
both TXDLYS and TXSTRT should be set at the same time to correctly invoke the delayed
sending feature. The TXDLYS bit will clear along with the TXSTRT bit when the delay has
completed and the frame transmission begins and initiates the delayed transmission.

When delayed sending is used the DW1000 precisely controls the transmission start time so
that the internal TX timestamp occurs at the point when SYS_TIME is equal to the DX_TIME
value. The actual time of TX then is calculable as DX_TIME plus the TX antenna delay.

TXDLYS has a number of uses: -

e |t can be used to give precise control of the transmission time of a response message,
which would allow a receiver that knows this response time to only turn on at the
correct time to receive the response, thus saving power.

* Insymmetric double-sided two-way ranging, the RX to TX response times at either end
should be the same so that their differences in local clocks correctly cancel out. This
may be ensured by setting TXDLYS to a value thatis a fixed delta added to the RX time-
stamp.

* In two-way ranging the TX timestamp of the final message exchange needs to be
communicated to the receiving end to allow the round-trip delay to be calculated.
Using TXDLYS allows this time to be predicted, pre-calculated and embedded into the
final message itself. This may save the need for an additional message interchange
which will give a power saving, and save time too.

e Embedding the TX time in this way may also reduce the number of messages in a
wireless clock synchronisation scheme.

CANSFCS

reg:00:00
bit:3

Cancel Suppression of auto-FCS transmission (on the current frame). This bit isintended to be
used when transmission is kicked off before the data is actually written to the transmit buffer,
which can be used to speed response times and/or system data throughput. A general
discussion of these techniques may be found in section 3.5 - High Speed Transmission.

The general principle is not to send the FCS (marking a good frame) until all the data is written
to the TX_BUFFER. So transmission is initiated with SFCST set to suppress the FCS and when
all data is written to the TX_BUFFER the FCS transmission is enabled by setting the CANSFCS
bit to cancel the suppression, i.e. allow the transmission of the FCS. The DW1000 transmitter
includes a circuit to detect the host microprocessor writing to the buffer between the
configured TXBOFFS and any address it has already consumed data from, which is taken to
mean the HOST has written the data too late for transmission, in which case the setting of
CANSFCS will be ignored and the frame will be transmitted with a bad CRC. This condition is
signalled by the TXBERR bit in Register file: OxOF — System Event Status Register. The CANSFCS
bit will clear as soon as the DW1000 sees and acts on it.

TRXOFF

reg:00:00
bit:6

Transceiver Off. When this is set the DW1000 returns to idle mode immediately. Any TX or RX
activity that is in progress at that time will be aborted. The TRXOFF bit will clear as soon as the
DW1000 sees it and returns the ICto idle mode.
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Field Description of fields within Register file: 0x0D - System Control Register

WAITARESP | Wait for Response. The WAITARESP control works in conjunction with TXSTRT bit above and
the WAR_TIM value in Register file: Ox1A — Acknowledgement time and response time. When

i WAITARESP s set at the same time as the TXSTRT then when the DW1000 has finished
transmitting the frame it will automatically turn-around, disabling the transmitter and enabling
the receiver, to await a response frame. The W4R_TIM value may be programmed with a
delay between TX end and RX enable. Delaying turning on the receiver will save power in
cases where the response is known to be a delayed by a certain amount. The WAIT4RESP bit
will clear at the time when DW21000 enables the receiver, {or when a TRXOFF is employed).
NB: When in use the WAIT4RESP bit must be set at the same time as the TXSTRT bitis set, (i.e.
by the same write).

RXENAB Enable Receiver. This bit commands the DW1000 to turn onits receiver and begin looking for
the configured preamble sequence. It is assumed that the all necessary configurations have

;Lg::gn:oo been made before turning on the receiver. For a general discussion of reception see section 4
— Message Reception. The RXENAB bit will clear as soon as the DW1000 sees it and initiates
reception. NB: The receiver has a delay of 16 ps after issuing the enable receiver command,
after which it will start receiving preamble symbols.

RXDLYE Receiver Delayed Enable. This control works in conjunction with RXENAB and the DX_TIME
value specified by Register file: 0x0A — Delayed Send or Receive Time. When the user wants to

:iﬁnm control the time of turning on the receiver, the turnon time is programmed into DX_TIME, and
then both RXDLYE and RXENAB should be setto correctly invoke the delayed receiving feature.
The DW1000 then precisely controls the RX turn on time so that it is ready to receive the first
symbol of preamble at the specified DX_TIME start time. In cases when the received time can
be known precisely, for example when a response is expected at a well-defined time,
employing RXDLYE will give a power saving as it allows the IC to remain idle until the moment
itis required to act for the reception.

HRBPT Host Side Receive Buffer Pointer Toggle. In the doubly buffered receiver mode the host uses
this bit to change which of the buffer pairs it is reading from. The half being accessed is

;i:gzm reported by the HSRBP (Host Side Receive Buffer Pointer) status bit in Register file: Ox0F =
System Event Status Register. See section 4.3 — Double Receive Bufferfor more details.

7.2.16 H7FREHF: 0x0E - REBHBEEFE
Length . S
1D (octets) Type | Mnemonic Description
0x0E 4 RW | SYS_MASK System Event Mask Register

WAL WL T AEAS M OX0E R RAF MM FAHE. RXRES5HMPRE—
SYS STATUS ZfEasHHIfz. 424 SYS MASK F Mgk BAr (3 1), I HARHY
BEA7 SYS STATUS Zifias b EAr, A= E— A rp Wk = A g IRQ fir
2k, TR LB ERR SYS. MASK 7347 2% Fh AR A SR VE B CRIDEHBEE N 0)
EILE R SYS STATUS 7517 #% A M B A7 CGEF B RZMEAN 1 - ESRA
SYS STATUS ZiA7 a2 X LA T MR VEI{E B . SYS_STATUS ZF /785 & LA P AR IR FI ik
RGFIAREAL:

2
#

"
pill
Nid}

REG:0E:00 — SYS_MASK — System Event Mask
31|30|29|28|27|26/25/24|23(22|21|20 15/18 1716515 14|1312|11|10/9 (8|7 |6|5|4|3|2|1 |0
i =
D2 (21213(2|E|0|E| |22 |u|e|x|ee|8|8]g|e|e|e|e||8|8
I-I-w}.I_"_'rT.IDﬂ--} Hégmuﬁa.a_aua.un.ﬂ.uqzo
g E R EEER AR EHEEEHEE R EEEREREAE
z 5c |22\ 2|s|s|2 2| [2|=2|2|2|2|2|2|2|5 =52 ==
o|lojo|o|o|lo/ololo|o|o|o|o|o]o|olo]o|o|lo|o|lo|o]lo|olo]lololoflo|o]lo

EHIFRIRE SYS_MASK A A7 45 1) & G FAFRERD AL 7 ARl T
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Field Description of fields within Register file: Ox0E — System Event Mask Register

- This bit is reserved.

reg 0E:00

bit: 0

MCPLOCK Mask clock PLL lock event. When MCPLOCK is 0 the CPLOCK event status bit will not
generate an interrupt. When MCPLOCK is 1 and the CPLOCK event status bit is 1, the

:f_:fEm hardware IRQ interrupt line will be asserted to generate an interrupt.

MESYMNCR Mask external sync clock reset event. When MESYNCR is O the ESYNCR event status bit will
not generate an interrupt. When MESYMNCR is 1 and the ESYNCR event status bit is 1, the

;izz:oo hardware IRQ interrupt line will be asserted to generate an interrupt.

MAAT Mask automatic acknowledge trigger event. When MAAT is 0 the AAT event status bit will
not generate an interrupt. When MAAT is 1 and the AAT event status bit is 1, the hardware

;i:gszoo IRQ interrupt line will be asserted to generate an interrupt.
AAT should be masked when the automatic acknowledge is not enabled so that spurious
interrupts cannot affect system behaviour.

MTXFRE Mask transmit frame begins event. When MTXFRE is 0 the TXFRB event status bit will not
generate an interrupt. When MTXFRB is 1 and the TXFRB event status bit is 1, the hardware

;iﬁam IRQ interrupt line will be asserted to generate an interrupt.

MTXPRS Mask transmit preamble sent event. When MTXPRS is 0 the TXPRS event status bit will not
generate an interrupt. When MTXPRS is 1 and the TXPRS event status bit is 1, the hardware

;i:gs:oo IRQ interrupt line will be asserted to generate an interrupt.

MTXPHS Mask transmit PHY Header Sent event. When MTXPHS is 0 the TXPHS event status bit will

— not generate an interrupt. When MTXPHS is 1 and the TXPHS event status bitis 1, the

Bit6 hardware IRQ interruptline will be asserted to generate an interrupt.

MTXFRS Mask transmit frame sent event. When MTXFRS is 0 the TXFRS event status bit will not
generate an interrupt. When MTXFRS is 1 and the TXFRS event status bit is 1, the hardware

;i?mo IRQ interrupt line will be asserted to generate an interrupt.

MRXPRD Mask receiver preamble detected event. When MRXPRD is O the RXPRD event status bit will
not generate an interrupt. When MRXPRD is 1 and the RXPRD event status bit is 1, the

;iﬁma hardware IRQ interrupt line will be asserted to generate an interrupt.

MRXSFDD Mask receiver SFD detected event. When MRXSFDD is 0 the RXSFDD event status bit will not
generate an interrupt. When MRXSFDD is 1 and the RXSFDD event status bit is 1, the

reg:0E:00 i . . f

b0 hardware IRQ interrupt line will be asserted to generate an interrupt.

MLDEDONE | Mask LDE processing done event. When MLDEDONE is 0 the LOEDONE event status bit will
not generate an interrupt. When MLDEDOMNE is 1 and the LDEDONE event status bitis 1, the

reg:0E:00 . P 3 r

bit: 10 hardware IRQ interrupt line will be asserted to generate an interrupt.
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Field Description of fields within Register file: 0x0E — System Event Mask Register
MRXPHD Mask receiver PHY header detect event. When MRXPHD is 0 the RXPHD event status bit will
— not generate an interrupt. When MRXPHD is 1 and the RXPHD event status bitis 1, the
Eiu. hardware IRQ interrupt line will be asserted to generate an interrupt.
MRXPHE Mask receiver PHY header error event. When MRXPHE is O the RXPHE event status bit will
not generate an interrupt. When MRXPHE is 1 and the RXPHE event status bitis 1, the
it hardware IRQ interrupt line will b tedt te an interrupt
bit:13 ardware interrupt line will be asserted to generate an interrupt.
MRXDFR Mask receiver data frame ready event. When MRXDFR is 0 the RXDFR event status bit will
. not generate an interrupt. When MRXDFR is 1 and the RXDFR event status bit is 1, the
:in' hardware IRQ interrupt line will be asserted to generate an interrupt.
MRXFCG Mask receiver FCS good event. When MRXFCG is 0 the RXFCG event status bit will not
. generate an interrupt. When MRXFCG is 1 and the RXFCG event status bit is 1, the hardware
:ii';]j'oo IRQ interrupt line will be asserted to generate an interrupt.
MRXFCE Mask receiver FCS error event. When MRXFCE is 0 the RXFCE event status bit will not
. generate an interrupt. When MRXFCE is 1 and the RXFCE event status bitis 1, the hardware
;i.;]:.oo IRQ interrupt line will be asserted to generate an interrupt.
MRXRFSL Mask receiver Reed Solomon Frame Sync Loss event. When MRXRFSL is 0 the RXRFSL event
. status bit will not generate an interrupt. When MRXRFSL is 1 and the RXRFSL event status bit
;i?;'oo is 1, the hardware IRQ interrupt line will be asserted to generate an interrupt.
MRXRFTO Mask Receive Frame Wait Timeout event. When MRXRFTO is 0 the RXRFTO event status bit
will not generate an interrupt. When MRXRFTO is 1 and the RXRFTO event status bitis 1, the
reg:0E:00 . a 2 .
bit:17 hardware IRQ interrupt line will be asserted to generate an interrupt.
MLDEERR Mask leading edge detection processing error event. When MLDEERR is 0 the LDEERR event
oE00 status bit will not generate an interrupt. When MLDEERR is 1 and the LDEERR event status
Eija. bitis 1, the hardware IRQ interrupt line will be asserted to generate an interrupt.
: This bit is reserved.
reg:0F:00
bit:1%
MRXOWVRR Mask Receiver Overrun event. When MRXOVRR is 0 the RXOVRR event status bit will not
generate an interrupt. When MRXOVRR is 1 and the RXOVRR event status hit is 1, the
reg:0E:00 2 > 4 i
Bit20 hardware IRQ interrupt line will be asserted to generate an interrupt.
MRXPTO Mask Preamble detection timeout event. When MRXPTO is 0 the RXPTO event status bit will
not generate an interrupt. When MRXPTO is 1 and the RXPTO event status bit is 1, the
reg:0E:00 , 3 : i
bit:21 hardware IRQ interruptline will be asserted to generate an interrupt.
MGPIOIRQ Mask GPIO interrupt event. When MGPIOIRQ is O the GPIOIRQ event status bit will not
generate an interrupt. When MGPIOIRQ is 1 and the GPIOIRQ event status bitis 1, the
reg:0E00 s i k 4
bit: 22 hardware IRQ interruptline will be asserted to generate an interrupt.
MSLPZINIT Mask SLEEP to INIT event. When MSLPZINIT is O the SLPZINIT event status bit will not
— generate an interrupt. When MSLP2INIT is 1 and the SLP2INITevent status bitis 1, the
:i'zg' hardware IRQ interruptline will be asserted to generate an interrupt.
MRFPLLLL Mask RF PLL Losing Lock warning event. When MRFPLLLL is O the RFPLL_LL event status bit
will not generate an interrupt. When MRFPLLLL is 1 and the RFPLL_LL event status bitis 1,
reg:0E:00 3 . . f
bit: 24 the hardware IRQ interruptline will be asserted to generate aninterrupt.
MCPLLLL Mask Clock PLL Losing Lock warning event. When MCPLLLL is O the CLKPLL_LL event status
bit will not generate an interrupt. When MCPLLLL is 1 and the CLKPLL_LL event status bitis 1,
reg:0E:00 . . . f
Bit:25 the hardware IRQ interruptline will be asserted to generate aninterrupt.
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Field Description of fields within Register file: 0x0E — System Event Mask Register
MRXSFDTO Mask Receive SFD timeout event. When MRXSFDTO is 0 the RXSFDTO event status bit will not
_— generate an interrupt. When MRXSFDTO is 1 and the RXSFDTO event status bit is 1, the
Eizs- hardware IRQ interrupt line will be asserted to generate an interrupt.
MHPDWARN | Mask Half Period Delay Warning event. When MHPDWARN is 0 the HPDWARN event status
- bit will not generate aninterrupt. When MHPDWARN is 1 and the HPDWARN event status
:i.gs.oo bitis 1, the hardware IRQ interrupt line will be asserted to generate an interrupt.
MTXBERR Mask Transmit Buffer Error event. When MTXBERR is 0 the TXBERR event status bit will not
generate an interrupt. When MTXBERR is 1 and the TXBERR event status bit is 1, the
(0E:00
:iza hardware IRQ interrupt line will be asserted to generate an interrupt.
MAFFREJ Mask Automatic Frame Filtering rejection event. When MAFFRE] is 0 the AFFRE] event status
- bit will not generate aninterrupt. When MAFFRE] is 1 and the AFFREJ event status bitis 1,
;i'g;oo the hardware IRQ interruptline will be asserted to generate an interrupt.
- These bits are reserved.
reg:0E:00
bits:30,31

7217 SHEBEXMH: 0xX0F - RAEHRESSHESE

Length
1D T M i D ipti
ctats} ype nemonic escription
0x0F 5 | SRW | SYS_STATUS | System Event Status Register

AT AT 2 WL A7 A7 48 U OXOF 42 R FAFIRASFF /745 SYS_STATUS. ‘BALE HPIRZS A $4
AR R G E RS KA A W] Refiiie e FAE AR, @i A SYS_MASK,
TP SCIE: OxOE - RGFHFEILZAER, FTLAFARRAS AL B =2 — A b, W7 5 1
fF TRQ FrHiZk. 1, X 7] LA R o vF EHLAL B2 7E U [k A AR ThFEIR A R 3% s Bl 55
R TE TX B RX % 2 56 B e g .

TEEL SYS_STATUS ZFA7#8 iR FLRASALFPRAS o 85 X e RSO 287, DMEH

PR IR . X FhBAEAL

==
EEDS

W EZ AN TRMFHEERME (BN “07 ARIERD.

SYS STATUS Zif7#s & LA N AR RN IR 1) R FAPIRES AL -

REG:0F:00 - SYS_STATUS - System Status Register (octets 0 to 3)

31/30[29[28

27

25(24 17/16
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i
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9=
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o

ICRBP
HSRBP

AFFREJ
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Field Description of fields within Register file: 0xOF — System Event Status Register
IRQS Interrupt Request Status. Thisis a READ ONLY status flag — it cannot be cleared or overwritten.
Whenever astatus bit in Register file: OxOF — System Event Status Register is activated (i.e. has
sf?gmo a value of 1) and the corresponding bit in Register file: 0xOE - System Event Mask Register is
1184

enabled (i.e. has a value of 1 also) then the IRQ interrupt request line will be driven to its active
ON level. If there are no active mask enabled status bits then the IRQ interrupt request line will
be set to its inactive OFF level. This IRQS flag reflects the overall status of interrupts. If there
are any unmasked interrupt sources active then the IRQS bit will be 1 {(and IRQ interrupt
request line will be atits active ON level) the otherwise IRQS will be zero (and IRQ interrupt
request line at its OFF level). The polarity of the IRQ interrupt request line is controllable via
the HIRQ_POL configuration bit in Register file: 0x04 — System Configuration.

CPLOCK Clock PLL Lock. The CPLOCK event status bit indicates that the digital clock PLL has locked.
This may be used as an interrupt to indicate that the DW1000 clock is operating at full speed,
after which the SPI can be run atits maximum rate also. The CPLOCK bit is cleared by writing a
1toit. The clock PLL lock status is also available via the CPLLLOCK status bit in Sub-Register
0x28:2C — RE_STATUS.

Note: The PLLLDT bitin Register file 0x24:00 —EC_CTRL should be set to ensure reliable
operation of this CPLOCK bit.

reg:0F:00
bit:1

ESYNCR External Sync Clock Reset. This event status bit is set when the system counter is reset asa
result of the reception of an external synchronisation clock reset signal on the SYNC pin. The

':iio;oo ESYNCR flag bit is cleared by writing a 1 to it. Section 6.1 — External Synchronisation describes
this feature.

AAT Automatic Acknowledge Trigger. This status event status bit is set when frame filtering is
enabled and a data frame (or MAC command frame) is received (correctly addressed and with

;f_'gF‘oo a good CRC) with the acknowledgement request bit set in its frame control field.

If the automatic acknowledgement is enabled (by the AUTOACK bit in Register file: 0x04 —
System Configuration) then the AAT bit can be used during receive interrupt processing to
detect that acknowledgement is in progress and so avoid taking any action until the
transmission of the acknowledgement is completed — an event that might be detected by
awaiting the TXFRS (Transmit Frame Sent) status interrupt.

If automatic acknowledgement is not enabled, then the AAT status bit must be ignored.

The AAT bit can be cleared explicitly by writing a 1 to it. It is also automatically cleared by the
next receiver enable, (including those caused by the RXAUTR auto-re-enable).

TXFRB Transmit Frame Begins. This event status bit is set at the start of a frame transmission as the
transmitter begins to send preamble. The TXFRB bit is automatically cleared at the next

:0F:00 5 . s P .
e transmitter enable. It can also be cleared explicitly by writing a 1 to it.

bit:4
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Field Description of fields within Register file: 0xOF — System Event Status Register

TXPRS Transmit Preamble Sent. This event status bit is set at the end of preamble when SFD sending
begins. The TXPRS bit is automatically cleared at the next transmitter enable. It can also be

;i:snoo cleared explicitly by writing a 1 to it.

TXPHS Transmit PHY Header Sent. This event status bit is set when the PHR has been transmitted.
This marks the start of sending the data part of the frame (assuming the frame length is non-

:i:gnoo zero) at the configured transmit data rate. The TXPHS bit is automatically cleared at the next
transmitter enable. It can also be cleared explicitly by writing a 1 to it.

TXFRS Transmit Frame Sent. This event status bit is set at the end of sending the data part of the
frame. Itis expected that this will be used as the main “Transmit Done” (interrupt) event

:i:gnoo signalling the completion of frame transmission. (Inthe case where frame length is zero the
TXFRS bit is set soon after the TXPHS event flag). The TXFRS bit is automatically cleared at the
next transmitter enable. It can also be cleared explicitly by writing a 1 to it.

RXPRD Receiver Preamble Detected status. This event status bit is set to indicate that the receiver has
detected (and confirmed) the presence of the preamble sequence. Preamble reception

;i:gF:oo continues after RXPRD has been set until the SFD is detected as signalled by the RXSFDD event
status bit or an SFD timeout occurs as signalled by the RXSFDTO event status bit. Section 4 —
Message Reception gives details of the frame reception process. The RXPRD bit can be cleared
explicitly by writing a 1 to it. It is also automatically cleared by the next receiver enable,
including those caused by the RXAUTR auto-re-enable.

RXSFDD Receiver SFD Detected. This eventstatus bit is set to indicate thatthe receiver has detected
the SFD sequence and is moving on to decode the PHR. Section 4 — Message Reception gives

:i:gp:oo details of the frame reception process. The RXSFDD bit can be cleared explicitly by writing a 1
toit. Itis also automatically cleared by the next receiver enable, including those caused by the
RXAUTR auto-re-enable.

LDEDOMNE LDE processing done. This event status bit is set to indicate the completion of the leading edge
detection and other adjustments of the receive timestamp information. The resultant

:i;;]g;aa adjusted message RX timestamp is then available in Register file: 0x15 — Receive Time Stamp.
The detection of SFD as reported by the RXSFDD event status bit marks the end of the SFD and
the start of the PHR, which also marks the RMARKER whose arrival at the antenna is the event
that defines the frame arrival timestamp. To accurately determine this timestamp the
DW1000 employs an internal algorithm to adjust the RMARKER receive time. Among other
functions this performs a leading edge detection search on the channel impulse response and
subtracts the receive antenna delay as programmed in Sub-Register Ox2E: 1804 = LDE_RXANTD.
For more information on the LDE and the process on message time-stamping see section 4.1.6
— RX Message timestamp. The LDEDQONE event status flag bit is included in the RX double-
buffered swinging-set. It is automatically cleared by the RX enable. It can also be cleared
explicitly by writing a 1 to it.

RXPHD Receiver PHY Header Detect. This event status bit is set to indicate that the receiver has
completed the decoding of the PHR. Section 4 — Message Reception gives details of the frame

:i:?;:ﬂo reception process. The RXPHD bit can be cleared explicitly by writing a 1 to it. It is also

automatically cleared by the next receiver enable, including those caused by the RXKAUTR auto-
re-enable.
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Field

Description of fields within Register file: 0x0F - System Event Status Register

RXPHE

reg:0F:00
bit:12

Receiver PHY Header Error. This event status bit is set to indicate that the receiver has found a
non-correctable error in the PHR. The PHR includes a SECDED error check sequence (see
section 10.4) that can correct a single bit error and detect a double bit error. The double error
is not correctable and its detection is the event that the RXPHE event status flagis notifying.
Generally this error means that correct frame reception is not possible, and so typically this
eventwill abort frame reception (depending on the DIS_PHE configuration in Register file: 0x04
— System Configuration) after which the receiver may return to preamble search (depending on
the RXAUTR configuration also in Register file: 0x04 — System Configuration). Sectiond -
Messoge Reception gives details of the frame reception process. The RXPHE bit can be cleared
explicitly by writing a 1 to it. It is also automatically cleared by the next receiver enable,
including those caused by the RXAUTR auto-re-enable. PHY Header Error events are counted
in Sub-Register Ox2F:04 — PHR Error Counter, as long as counting is enabled by the EVC_EN bit
in Sub-Register Ox2F:00 - Event Counter Control.

RXDFR

reg:0F:00
bit:13

Receiver Data Frame Ready. This event status bit is set to indicate that the completion of the
frame reception process. Section 4 — Message Reception gives details of the frame reception
process. It is expected that this will be used as the main "Receive” {interrupt) event signalling
the completion of a frame reception, and, that the receive event processing routine will
examine the RXFCG and RXFCE to determine whether the frame has been received without
error (or not), and also to check the LDEDONE event status flag to validate the receive
timestamp information.

In order to ensure that the receive timestamp information is valid before any receive interrupt
processing takes place, the setting of RXDFR is delayed until the LDE adjustments of the
timestamp have completed, at which time the LDEDONE event status bit will be set (or possibly
LDEERR). The RXDFR event status flag bit is included in the RX double-buffered swinging-set. It
is automatically cleared by the RX enable. It can also be cleared explicitly by writing a 1 toit.

MOTE: If the RXDFR is set, but neither RXFCG nor RXFCE events have been flagged and also
neither LDEDONE nor LDEERR have been flagged then the LDE code has not been loaded
correctly and is not running correctly. Please review 2.5.5.10.

RXFCG

reg:0F:00
bit:14

Receiver FCS Good. This event status bit reflects the result of the frame CRC checking. It isset
(or not) at the end of frame reception coincidentally with the setting of the RXDFR event status
flag.

When RXFCGisset to 1 it indicates thatthe CRC check result generated on the received data
matches with the 2-octet FCS sequence at the end of the frame. RXDFR with RXFCG then
indicates the correct reception a valid frame. The RXFCG bit is in the BX double-buffered
swinging-sef. Itis automatically cleared by RX enable. It can also be cleared explicitly by
writing a 1 toit.

RXFCE

reg:0F:00
bit:15

Receiver FCS Error. This event status bit also reflects the result of the frame CRC checking. It is
valid at the end of frame reception coincidentally with the setting of the RKXDFR event status
flag.

When RXFCE is set to 1it indicates that the CRC check result generated on the received data
FAILED to match with the 2-octet FCS sequence at the end of the frame. The RXFCE bit is
included in the RX double-buffered swinging-set. It is automatically cleared by RX enable. It
can also be cleared explicitly by writing a 1to it. RXFCE events are alsc counted in Sub-Register
Ox2F:0A — FCS Error Counter, as long as counting is enabled by the EVC_EN bit in Sub-Register
Ox2F:00 = Event Counter Control.
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Field Description of fields within Register file: 0x0F - System Event Status Register

RXRFSL Receiver Reed Solomon Frame Sync Loss. The RXRFSL event status bitis setto indicate that the
receiver has found a non-correctable error during the Reed Solomon decoding of the data
portion of the frame. Generally this means that correct frame reception is not possible, and so
typically this event will abort frame reception (depending on the DIS_RSDE configuration in
Register file: 0x04 — System Configuration) after which the receiver may return to preamble
search (depending on the RXAUTR configuration also in Register file: Ox04 — System
Configuration). Section 4 — Message Reception gives details of the frame reception process.
The RXRFSL bit can be cleared explicitly by writing a 1 to it. It is also automatically cleared by
the next receiver enable, including those caused by the RKAUTR auto-re-enable. Reed
Solomon Frame Sync Loss Error events are also counted in Sub-Register Ox2F:06 — RSD Error
Counter, as long as counting is enabled by the EVC_EN bit in Sub-Register Ox2F:00 — Event
Counter Control.

reg:0F:00
bit:16

RXRFTO Receive Frame Wait Timeout. This event status bit is set to indicate that a receive frame wait
timeout has occurred. The receive frame wait timeout is enabled by the RXWTOE bit in
Register file: 0x04 — System Configuration, with the timeout being set by Register file: 0x0C -
Receive Frame Wait Timeout Period. The receive frame wait timeout starts running when the
receiver is enabled and stops running either when a valid frame is received or when the
timeout occurs and is signalled by this RXRFTO event status flag bit. The RXRFTO bit is
automatically cleared at the next receiver enable. Itcan also be cleared explicitly by writinga 1
to it. Receive frame wait timeout events are also counted in Sub-Register Ox2F:14 — RX Frame
Wait Timeout Event Counter, as long as counting is enabled by the EVC_EN bit in Sub-Register
Ox2F:00 — Event Counter Control.

reg:0F:00
bit:17

LDEERR Leading edge detection processing error. A large part of the leading edge detection algorithm

is a search in the channel impulse response to find the first arriving ray of the RMARKER. This
reg:0F:00

b 18 should be bounded and finish in a reasonably short time, but in case not, the LDE includes a

failsafe mechanism of a watchdog timer (60 ps) that is initialized at the start of each LDE
search (when a good PHR has been detected). We do not expect DW1000 users to ever see
this event, however if the watchdog timer expires before the LDE has completed its RX
timestamp adjustments then the LDE search will be aborted and the error will be reported by
the LDEERR event status flag. The LDEERR bitis automatically cleared at the next receiver
enable. It can also be cleared explicitly by writing a 1 to it.
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Table 52: Register accesses required for transmitter configuration procedure

Step Instruction Regbtel LeD:gt:h Dura

Number Address (Write/Read)
(Bytes)
C-1 Write Sub-Register ~ 0x36:00 (PMSC_CTRLO) 1 0x1 (set SYSCLKS
bit)
Cc-2 Write Sub-Register 0x36:04 (PMSC_CTRL1) 2 0x0 (clear PKTSEQ
bits)

C-3 Write Sub-Register ~ 0x28:0C (RF_TXCTRL) 3 e.g. 0x45CAQ *

c-4 Write Sub-Register ~ Ox1E:00 (TX_POWER) 4 e.g. 0x75757575 *

Cc-5 Write Sub-Register 0x2B:07 (FS_PLLCFG) 4 e.g. 0x08400508 *

C-6 Write Sub-Register ~ 0x2B:0B (FS_PLLTUNE) 1 e.g.0x26 *

c-7 Write Sub-Register ~ 0x2A:08 (TC_PGDELAY) 1 e.g.0OxC2 *

C-8 Write Sub-Register ~ 0x28:00 (RF_CONF) 4 Ox1FEO00

Cc-S Write Sub-Register ~ 0x28:00 (RF_CONF) 4 OxSFFF00

C-10 Write Sub-Register ~ 0x36:00 (PMSC_CTRLO) 1 0x22

Cc-11 Write Sub-Register 0x04:00 (SYS_CFG) 4 set DIS_STXP bit

C-12 Write Sub-Register ~ Ox1F:00 (CHAN_CTRL) 4 0x18C40022 *

C-13 Write Sub-Register ~ 0x09:00 (TX_BUFFER) 16 testdata *

c-14 Write Sub-Register ~ 0x08:00 (TX_FCTRL) 4 0x25A010 *

C-15 Write Sub-Register 0x0A:00 (DX_TIME) 5 0x04

C-16 Write Sub-Register ~ 0x2F:24 (DIAG_TMC) 2 set TX_PSTM bit

1B i e 30 38 () IE B 5 N T %57 729% 0x28: OC-RF_TXCTRL, 141 0x045CA0 #5ii& 2.

2.4 TX_POWER 5 NJ& 4 (W1 2 27 745 S0 Ox1E - KRy ifil, lan, %1 i8iE 2,
16 MHz PRE, 5 A 0x75757575. W% 20.

3. PTG IS (R 5 N T 51748 0x2B: 07 - FS_PLLCFG, il 0x08400508 JyiliE 2, W,
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4 430 58 I IE 1) IE B S5 N T %59 174% 0x2B: 0B - FS_PLLTUNE, filt11 0x26 A4iE 2.

5.4 BT B IE 11 IEF1H S5 N\ TC_PGDELAY, 152 I T %1728 0x2A: 0B-TC PGDELAY,
B UniEIE 2 4 0x C2.
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QMGIE Y IME B NTF A48 . Ox1F - d@iEf=EH], @i 2, PRF 16 MHz FIH7 5659 3,
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AR 3 BT AN B B AN R
® /AT Yi=1 MHz
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8.2.2 Hb TX {FEEEE

X RZHBH/RIH, DW1000 HEF 1) R 5 e AADL/ AR A v B AN 75 By 4, Hm) DL
PAF 25 A7 2% DL B R S A%

i O B T2

T 7174 0x28 ff) TXMTUNE “7B{: O0C-RF TXCTRL, Tl K I1LIEHLE.

TEFARE 0x28 1) TXMQ F-Et: 0C-RF _TXCTRL, FT i RERMEN Q KT

TR 745 0x2A: OB - TC_PGDELAY, H TRk v fE, Mgt e . %5
VRO L (P —ANME, TEMERIME (B A7 2808 7 27 /7 4% 0x28: 0C-RF_TXCTRL
T 274745 0x2A: 0B -TC_PGDELAY a5 (W18 TFah, T MG 73 b A 52
H 2| PSD 5 AT RE 2 (1)3E A ATES AR .

8.3 IC B - RZRILIR
N KSR ETE R, EERSTITE A EMEIX A, RN R RN B

KIH). DWI000 FCVFRHER HEAT KL HEFF R I BEHE#ME2 th PCB, AL, REGHTA
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DW1000 %ER 5[ MAEIR . N T RHERLLER, fTH 2 4~ DWI1000 RE7E O 0 25 4b I &
PEES . REIEBIAEE, B2 OIS ARG MTEE—8. KRR T DAEETE OTP f7#
L

A REHLR L IE RN R L TR . KPR LIERH T3 DWI1000 P 5
RMARKER ] 43 807 i []8% (7€ PHR JF46EE, S0 3.2) AN KL K% RMARKER [}
i) 2 T A AEE 0B KR SEIR FH T B RMARKER FJik K28 (1 ] 5 RM1000 A 36 1%
FHHAIEL (7 PHR JFUEIT, 20 4.1.6-B 000 B TR 2 (Al A 4EiR .

Distance

A

\

1D, RX
antenna antenna
delay delay

Figure 30: Transmit and Receive Antenna Delay

8.3.1 BEERE

N T AERHEE FE A A B e i RS E, A R L T R N ORI R R AEIR , H 4k
M

Table 53: Recommended RX power level for antenna calibration

Power at receiver PRF Channel
input (dBm/MHz) | (MHz)

-108 16 1,2,3;5

-104 64 1% 35

-102 16 |4,7

-102 64 4,7

R R S HL B J9-41.3d Bm/MHz, 3FHAEH 0dBi K&k, T LL_EHUsHL S A D 4
BT R REAEMOR L2 8] (7R 51 1A B -

Table 54: Recommended TX-RX separation for antenna calibration

Channel | PRF (MHz) Calibration Separation (m)
1 16 14.75
1 64 9.3
2 16 128

82



DW1000 A Ft v2.10 www.lowfet.com

Channel | PRF (MHz) Calibration Separation (m)
2 | 64 _ 8.14
3| 6 11.47
3 | e4 | 7.24
4 | 16/64 | 8.68
5 | 16 _ 7.94
5 64 | 5.01
7 | 16/64 | 5.34

I RS (R TIER) REHEA A W AR R R & AER, H TR AEFME
LW R G LR, B 25 £ 25 th 70 BB S 450A 1 R

AEAH A BT A SR 2 B3R IR T VR0 T

LR G ds AU 2 i B AE U EE B A, 5 IEER 54 B a PRE BUTH B RIS IN 2
IR 53 Pros

2 X RIMEE 77 %8 (4 Decawave $24L[{] “Deca Ranging”), AT 1000 JEH .

AR LLIEIR, HAPINEVEE 5P 1 Rk S r e S AHICRCR v i . ek
LIEIRMH . SRIFHFZAERRUL 2, FHRHHE AL OTP HCIZAE TX REAMEBF RX REIER
PR E (I 6.3.271 - dmfd) Wf4mfs OTP A7 A UL N A7 47 B I 415 BB S OTP W
).

HR: V2 R, I B #A AR R SRS OR 2 1B 38 AN A HE R SR
AR SR ZG IR m] AR 1 B O 5 HLAH A B O LA R LB SR AR n] AR T3 A 32
LR ZRAEIR 155 T 2 80 il R P BE - DW 1000 0 2 S5y 15— AN Eois B i e Ao 1) BAA
THIE IR AL

BB R B HE IR 5 — AN s AL AR IN 1] (1) 7 BB N R 32 USUE 5 BRSO LI B[] kvt 45
Ro SR AT LA AT B H 93 25 2% R B B 3B DATH BN (] R AT o O 7 3l Bk R, U
PRI A AT DA BE R 2R G IR SR AME IR AR . T8 R I TE B A2 4k 2.15 222K/ andC #1 5.35
JE K/ VBATT.
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9 {# F DW1000 BfRY34EiE ik E

A B TR ALEE SR 248 F i DW1000 ) —Sbie/EyE 3w, B AMNAE St
W T HAESEZN EAM RS (RTLS) HAE .

9.1 T{E5EHE

DW 1000 FrI45AE i L T i B i il e i SRS KB . 76 F S M AE (LOS) 1, X
AIHEM 6.8 Mbps EdEHE A 60 m F| 110 kbps FHEH K1) 250 m ANEE. 78 M) = YIRS
W, LOS JEEF KT Hr5 FE 2 LOS $y, [RUNZ BRI 54 H 4k al Fl i
&5, B, 850kbps ML AT RELL H H23[A] LOS MK 40% (BEZ). fEAEMEEZ&M T
(NLOS), 7E LOS BSAAFAERREFIMIEDL T, TS5 320, JEREMERE/N. TAEEHE
T BT I (RS T8 O RIS T T T - R ) Lo S A5 31 (1) Y0 R B A v PR 9 B B K
T B G T8 (518 4 M58 6 B LbhrvE 5S00MHz 5 5 (58 5 v (Va5 96 (1 foidr
T4 ER d Bm/ MHz W BRI R A IEE Z R E.

9.2 SE AT FTIE R

AT ) HR L AT ()3 B B b X R R L, D, SEEAERNA AR FHE, &
RS, AL ARG B AT AE B Ti% 7 S ARl . 4 o Ok R th AT g
YT BT A5 3 i S & 757 X I € 2 N« IEEE 802.15.4 431t UWB PHY 7 X T M 0 5] 10GHz
P —eef5iE, — B MR OISR RAAR RS (B, ([FE 2 FEE 4 AR
3993.6MHz [0 i, {HJE BAF 499.2 A1 1331.2 A% MHz). UWB i@ AR LAY
10.5 TR 59 FIH T DW1000 SCRFIEE . DA 56 1) Se s T = hnva [, Hib &
INTiFE.  DW1000 °] DURSAA ] TX kb 56 B2, AT S0 R S 430t i 0 1 e AR 28 1

9.3 HIERE, RIFHCET PRF BUIEHF

X T4 78 1) TAE HR OB R B, B R R PRl Yo TAEVa R (H2, RTSF5)
KW SR . #5002 1%75 IEEE 802.15.4 Ardk & X R R i & S kb 551 . A
KIEMELE, B NHE 103 797 “FELARTTR”. 8NS5 HEEE, 802.15.4 frftl
FRFRE) 16 MHz PRF (KPP EE SEAER) 58 T WANAT 05, HONFRFRE) 64 MHz PRF & X T
VIR S5, UWB SRR SRS 03E 59 #IH T IEEE 802.15.4 krdkd & LA IE
VPR S5 . XA R IEAS 1. IX AT LA VF B A& TEAH R B (5 18 b, (E {3 A I
IEFRAS [F AT FAGE R LL 0L T RN, BAEAF RS . R8T 5 A0
BN, $E T LS E XA T Decawave 25T APHO10. R SASFE 51 56 25 4
W B A SRR e VB L R AR AT 0D, JRAf e R R LS I B & 2 (RS G ik p
i 2 FRTRE BB o G2/ DW1000 [ R AP FEPERE, FE v ILkmfaf e RX 155 —i%
P BIA R T B . LA AT 20 R A8 F I AT A5 7 51 A R, BB AR T i B s
R, TSR AKE (R ES MR BBIECE ) BA a X451 v B A AR v i 1
HREMREM . £ 554 H T —SHERER I T K E IR T AR ER . — ki, FEE
KA T Sodk PR B M REAN TR 4T (0 28 — IR R BART B B, FRSE TS 4 T A
B, TE T JKESEERRM SRR, KT F R TEARIXAEE . 755
BHE R T, TAEVE AR BRI T 5 & WA = U1, BB IR TR (R &,
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B AV % o

Table 55: Recommended preamble lengths

6.8 Mbps 64 or 128 or 256
850 kbps | 256 0r 512 or 1024
110kbps | 2048 or 4096

DW1000 A MHFH ikt EEAE (PRF) . XLE/E 16 MHz PRF B{ 64 MHz
PRF. 16 fll 64 & “kr#r”, RNSZPRAR S 499.2 MHz FEASH 0] B 45 5%, HLAE WU Al
SR RER AT 2 A R [Fl . B PRE 7E 55— BR AR A) k25 o v RS e
It BT RERSTUESE T8 EVa R, (HIXAE ARSI ThFE AR 1

9.4 BEEHFE

o Eprig,  BAT BRI R WA R KRR . XIS B A Lt 75 2
KHIIEA fE AL, PRIIXERE DW1000 [A0E 8 7 ZACI 8] LA, 25502 L RS
BHMEZ IR, EEERNEE R 5IA 5, MR, Wi 2 o E

ALOHA WLl & IEEE 802.15.4 UWB PHY Ax#EHh 532 WOM IME I8 B N 71k, X2
DW1000 KHMIMEEEAN T L. WA Bk, X3 KBRS SR 2 N R . 2
fff ALOHA ST, i SR B 2 UK T 0 77 Ve Bl N BT 15 A 18% . M <RI
RIE 18% LA LIS, REEMERIR S, REGMERIE N, KT 18%IME 97% MR E
A REAERCE MBS L N Tl 2430 B IPE N BRI RTLS ARZERT, 1X 18 % M2 S A %
EETAERH. 3R 56 45t T 6 BT — e g0 [ 4 ol 5/ T SRS KB 2 DL R %525 1D (18
AN 12 FATRZ R N AL R R G — 2R 7E 18% SRR N, EMrIsEr i
JEINH TE] I (64 775 BT LA 6.8 Mbps BHE 3 %) thit s, K751 110 kbps B0HE % T H1&
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Table 56: Transmissions per second using ALOHA

Data rate preamble neia Transmission TX per 5e€?nd lat
length Time 18% air-utilisation

110 kbps 2048 symbols 12 bytes 3.042 ms 59.2

850 kbps 256 symbals 12 bytes 380.3 us 473.4

6.8 Mbps 64 symbols 12 bytes 103.3 ps 1742

Note: These figures relate to an RTLS tag blink across a population of tags, so for instance at 6.8Mbps
1742 tags could blink once a second, or 17k tags could blink once every 10 s.

UEE A NIRPRAER) RTLS RGEN, fERZIRE (A E) Z B TR EHF) By
Z R BN AR CAREH IR — > RAHGR B BSR4 S R R A e R A U
MREARRE (B, B/ EZRIHE TR UORIE KK 60 MRZE, B KX 600 MR
10 =0, ARl T EdE OaEME EK, ERFERZEERG T HAENIFEZ KR,

X 2 ) ST R e o P AR R, e v (10 A S = AT B o Y I A A P A B 1
REWRAEVCHBAR, Fr AR 20 2 SRR B 59 R, B DA RO Y 7 2 R S ) vk
FEALRIAIDIRERAR, DA el PR BRI AR [ AR = T

FE R G AR B (T I RO LH OO0 T AT A B 1 23 B I 2 AU [] 19 mi A . 491
41 TDMA,  Hr bl i35 s A& g X a 2 ISR SRR “Bi”, LRSS
RSB FDAAE L BE RS A f . AR T, IR RS N MR AR 32
—HECR, KAV .

9.6 IR LI/EEHA - At

FESCLEI P X4, KE2E UWB {538 R A FEEHIEIE Fris Mk St (LDC) UM 44
PURE FOVF o IR A AN i FE 5 (R R U Xk A ) A B U ) 1 T TR], A% 2 TR R R R I 1]
ARAT— > SCVF AL RRE SR E 20 L, BLRATARTIN 8] SO VR A3 30 0 1 70 EEAR H T B

BRANIKE X RN AT e 2 BT REAN 2 O e 7 B AN RA [ SRR I AE o oly 2R
GISATHIE LT, FERAKIEE R FNAE ARG, WTLERE AR RME.  1t
By H T R AN I [ 5 (R R B A et TR, ok A v (1 500 3 AR PR T3 6% AT DAAE R
SE FRIIN 8] Y A3 BE 2 T

0.7 ENAR

KT ZS B SR BRIX A3 SIS K RTLS &AL % o st i (1) — S AR VL AL A5 7] i
it T o

— R, EN AT AR ESE - EER A E T TR B REED
=AM ROROGE L AR BN T AL, T DU AN S A R = e A B . Bl
(17585 A 1 ] LA ZUAE A DY A8 — ELAL TR SR 22 AR B Y, T AN AR BR A 2 8] A )
AT R o 3815 Y0 B E R T H o 2R B S A R, e 52 75 3 R DL K Th RV RE AR5

AR A BN 7% X ER AT RIA (8] 22 (TDOA) (A7 B ANEE T AT [A]
(TOF) HINLE, BT ERAME S STk FEART—FELL T, diakE 24 s
A BSOS AL B S B A DI RER SE

RATIS TR E AL 7R BB ml (BR%E) BRI AR s AOXOUA IR o A 1R B
AL T EALIRAEIR , AT AR AN f 2 [P B AT (] TOF LG (M
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2RI e LAARAE R R 2 W] PR RS o BRNEE A2 LT —DNERIBR, PAARSE w2 T
(A R HG . AR 3D AL TOF & 7= AR R 1R 5 DU AN i R 32 572

FERIAIS 1 ZE (TDOA) A7 BN, BabrZE B IN KR, I ELINER 2 b B g1y
ST T R (R I B A T DA B P A 9 A A A 2 R B A B I TR, 0%
TR A, BZ AR R BRI 1) 22 58 ST R IE AR AE L XU T . ARZEM) 3D if
B DG AR EZ AR (1) TDOA 5E SCIRU THI 152 #1772

X TARTY RS E AL RGLEE, TDOA J7 SHIIFAAE T Hr28 R 7 Z R IE — 210 Bt T
LUENL. MHEEZT, fE TOF J7 %, SR BAUOE AR A Z M2 MEE, HFHE
i B RNE LA 28, DAER IS L ke AT ke —4.  TOF A Z[FD4, JFH
ALE S PRSI RE A S BN SNARGN — M. BT R E R,
Kt TDOA SEERIIAFERIAR R TT 58, T HIX d & & BT E . TDOA i & I B Al 20
A LA AT 2o B O oR SE 3 . 53 A8 A F TN R 22 B R bR o A7 2[R0 ] DL B 5 ey
MIPREEE L, RIONE SOV AR T, FT ABOA AR 2E TN MR 5 I 55 JE 2RI B ] 20 V8 JE o
R EAERIPIBTREID ) o W12 1 3% 13 HLYSURT DA DO SR I I TR %8 38 o e for B 5]

XUEPIEE (TOF) & TR AR B &, F5hl2 2 XU # RS 3 i o fE
RTLS 5, DW1000 f#) RX B[R] BORS B2 T LA 2 10 JEOK AR 870 3 o (I il A T
PREE T LT AR T CASR B A B AR RS DI 45 A ke ok o 7R AR 25 V0 Rl A A PR ) et T
PRI, IR E SOV RGBT et LRRIR G i, JF B i i e 140 ni i
55 R EHPENL .

9.8 —f%EE

AREWR TAERFEIEESR, 7 SN PRF J7 M ERIE RS, DSy
R ESKEEGHERITE. HHgiefe 1 X e FE AT 5 D6 .

R, RN ] A R L B S TG TR FE I A iy o 2 KB 5 L RIA N, B
T A I BE , XA Al S ATk B JH AL 7 O DT B AR AN WK e/ B o S 7 12
7& DW1000 P Dh#E s i (A o i U0FR SE0R 26 M5 W IR i A e B2 3 1 i U . 0K U RTLS &
G AR R DL AR 8 T I S R R R 2 1T AU o e SRR D 45 (WSND R TIB 6T 55

X T R B R T BRSO DA AN IF) e, (BT DR BE A HLR 7 A AR S
LA R ROk, A EE AR VT TR T 28 . 3R 57 B I (] SRR 7 — AT LAYy
BB HRIIEAR

Table 57: Techniques to save power in receiving
4 FR Efzipa

RThFE R T XEET DW1000 HT FRFFDIREMITAR . IC AT ARG [a] “m” 4%
AFHFE, WREEAFRIERIMCDFEM RS, RikE
F W AURIE WA KBTS AR SIFEE — B, DLORIERT S5 5
RX BRI MIE S . R IC BRI, R REB0ERE, '
FEUENH 5 A Be b W EAUMAC B G BEAT AL FE . FEHBIEE JEAL
RERITEOL T, IC AT LALE Ik AN UL i 37 RT3 [3] SRR A .

MRS A G TSOEERAEL, I i s sh /R
SWRATE . BRI A S MR N RN R, A
HhEAVLECRITE L, RIS RIE, A 5 s DA AT REAH 2

=

=] o
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BRI S

X F B O T IR A A R T SO ELRE R Mok B
LENER T I VAS O 5 % NS YEB S i Ee Y A S Stave RE DN IRE PN by
A S RIEWARL . FRAEFE WA RUR] DUER Bl s DA SV S Ak
ORI ML T, 9 HL22 5 SR SR I Ag AT DA AT S A
DRI RIEWCER e Bl . SRJE B ATE Bt A Tk Ak # 2
AN ORI [ R, i XA [l AN 2RI

AR

FEIRFIEAR, I B Ml € I (e ME AR, AR5 A2 H 7 B A e
B Y S o A R AR AR A R B R A 48 DN i 5 R L I
]o MW SR A AR R WO/ INRTIN SRS o ST A5 b AT
B B R IR A SR VAR A I A% o A2 — MR P A 7
B BUNTH], DA VOR KB T B IEAE KL o A5 b A A
A PRV 331% 2 D FE RN 28 G0l 2 2 [ PR 3 e

MRS 2

SRR K LT 100 % I ST o 25 U RIS R AT [R20 S,

i, 509 IR ER 25 % IR T], XA R BRRTDA, HERE—
AR FE R IEOR . Al 2 AT B A, Blas V) B 2 2% RX
RO, v T SRR e Sk, RS A
PUAE HARTE O N EA AT 65, DU B2k I 21 F 2

o
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10 Bft3% 1: IEEE 802.15.4 UWB #IEE

A FA43 T 1EEE 802.15.4 - 2011 FrefEHHLE A1 DW1000 Y& 2% IC SEELT UWB
YFR 2 B R H T RAMILE R . XA T R DW1000 Ik 28 M Hofic B R T i E AR E A .

10.1 Mg HaMEIA
UWB (55T mirg ki s, & 31 SR T UWB Wi —gi . & hasEaEs

F9AT SED (WUE FATIHITIR) IFED B TR, 2 )5 PHY Efr (PHR) & SCZWiRIEdEA
Ry B EE (I 2

Preamble SFD | PHR Data

/ .

19 bits

IEEE STD: &4, 1024 or 4096 symbals IEEE STD: Up to 127 coded octets

IEEE 5TD: £ or 64 symbaols

Figure 31: UWB PHY Frame structure

10.2 BB Al R

802.15.4 Wi FI i) UWB A I B B N Ak nh I 2 UWB, PE] e 5 T S A RE B ) i ik ol
FEMU) PHR ANEE LA 18], HI 9L E RS (BPMD IR HI7 %, BIEEN R K A B oS
TRIEE B R .

Systematic (position) bit determines which
half of the symbol contains the burst

Data in : w
Burst hera ugnﬁ:;d Burst hare ”;::;ﬂ
Systematic + =t interval = interval

Convolution Encoder [+—0ne symbol interval (or bit time)—|

-

- = —
Parity (sign) bit determines whether \ H‘\‘
the burst is inverted or not

—

Figure 32:- BPM/BPSK data and PHR modulation

B A IEE — NSRS A A A CEHRRIRAL 7, F R R K A AL E N IR
s, A XA E RN IR B (BPSKD. & 32 BoR T B GRID A i 45 Bl
X% BPM/BPSK #iil. DW1000 H ) — M T UL CRI—ANERERS & i FAEALD) Af
DA 38 XA AR AL, TR GERF LU ARRL 35 Hh 8 B BORIRIS AN 3dB Jmidili e, MM K
VA AR

FEN, o2 — 555 ARG AN 50 N 2, 4 8 8 AN 8] [ LA K FH T 1 58 R AR AR AN 1
E] B S b BT R RAR S DA BENL T 1 . XA T 2 Mt Iiee s, A A e,
AN AT AZE R SRR S FH B s A 5 D 26

A4 (FEC) WAETEWIR PHR FEHEH /. 19 A2 PHR BFE—/ 6 A A R4
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R A (SECDED) AXAY, itz 58 4> S T Reed Solomon (RS) fUf5. RS LAY
ANEBRREIEE R, RS AR OB RS RESMRT|. SECDED I RS fRALHT
ST RGN, B R AT DLAEAE ARSI 0L R KR CHARTEIXFE L AR 32 55D,

ot ) B 58 43 44 X AT LA 110kbps, 850kbps, 6.8Mbps B, 27Mbps [JEHEH % (XL
B HE KPR S0 0.87 PR F-98b, DL R AR I 2 TR I TR 8D

XF 850kbps, 6.8Mbps Fl 27Mbps i3, Wiy 19 LLAF PHR #7074 H& 850kbps i
W47 #4, (H¥%H Reed Solomon i, Fr LAEAITHI ELFFZAUAIK T~ 980kbps. X1 110kbps [
g, PHR #4218 110kbps MRS HEAT &%, FIFEEA Reed Solomon i, 45 H Al
) EC AR NN R 120kbps.

DW1000 37 HF 110 kbps, 850 kbps il 6.8 Mbps £ i# K, (HA L H 27 Mbps Fdii# =%,

10.3 EEKIEHI 7 =

7223k (SHR) TS 751 SFD (WUE FRAFEas) H. 5T PHR FEdE K BPM

/ BPSK AL, Rkl AR . SRS KL 500 A U H s TE] E] R
(496/508 HLHT 16/64 MHz PRF10), HArn] LUK & Gk BBk, B A K&kt o
R ARG 499.2 MHz, H UWB PHY W —NEASN%, Kt 16 MHz PRF 5 496 /

4992 us, 64 MHz PRF 24 508/499.2 us (JLR% 58),

TEFRF5 (A1 B@ P S B R 3% PR 7 31 ER T S8 2 - %R e T T 16 MHz PRF 1] 8
ANARFEKE A 31 (IRT S AT 64 MHZ PRF (1) 16 N ANE K 127 KI8T 365, %6k
HE S EIE TR E T A, BILYE 16 MHz PRF I, &MEiE RAMAEEE, M 64
MHz PRF i}, FEANEIE AR PYAMRS . B AN 15 DR B KN 31 1)
i, BEAMGICLT H 496 ARSI IE], B AEEMSAAE AN 3 ADNFRY R 127 1R,
25 HAANME G 508 ANE I Rl BT SRS E HE R P Ak (B DARFS) 8 . X
BT S5 EE (PSR) MM B RKHE .

Table 58: Preamble parameters

Mean PRF (MHz) #Chips Per Symbol | Preamble Symbol Duration (ns)

16 nominal 496 993.59

64 nominal 508 1017.63

ZAMEEE LT 16, 64, 1024 F1 4096 1 PSR W& . DW1000 SZEFX % & (BREAN
SHWET R KT 64 MFSHIWD, BLAMNESCRE 128, 256, 512, 1536 F12048 [ PSR
wH.

A0 7 5 B A 5E 2 R B A SRR 11, AR b e A T BRSO LA 2 kS AL ARz
BLZ [ ) RF A58 AR RA Bk e B 31X 7ok | AN BB I . B, & RvrBsiiiA A
ZABAEIEIM R, Kok B THIEM 2 B B R AR Bl AR e . R, e fd
FLSHLRER TEA AT (B TE, e 58— 2 (IREED AR BAR ], RIEE R, oA
RTLS Rk 7RI .

SFD Fric i S5 (45 AT 5 3] PHR () BPM /BPSK %I HIHER T 46 XA SR
(AR TE 5 I 18] 77 T & A 5 i 52 14, I HLIX & 570 Z AR5 I 8] N A 26— N SR 1 S 26—
ECHRERT, M RRVFRE B RTLS N AT 7 A0 vHE A 4 e 1) 28K
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ZARERLE T SFD, B HAMIKIE, BUE BT KIESFH AT B T 110kbps LAAMAE R
WL 8 MESINHA Y E AR ) K% (RIIEMGUk S8 4R SFD 1 64 MNES
KIE 110 kbps #E2.

KJEl 8 ) SFD F 414 :

0, +1, 0, -1, +1, 0, 0, -1

K 64 1) SFD JFFI2:

0,1, 0,1, 1, 0, 0, 1, 0, 1, 0, 1, +1, 0, 0-1, -1, 0, 0, 1, 0, 1, 0, 1, O,
1, 0, 0,0, 1, 0, 1, 0, 1, 0, 0, 0, +1, 0, -1, -1, 0, -1, +1, 0, 0, 0, O+1, +1,
0, 0, -1, -1, -1, +1, -1, +1, +1, 0, 0, 0, 0, +1, +I

DW1000 A SFD [FHIR A P ol gwfife /7, Bknl PLeGdibsiE 1) SFD 741, Wikidm
T2 T HEbRiE SFD 751, WA AT fe 5 I FRHE SFD /751 1% 4

10.4 38 Z 3L (PHY header)
PHY 3k (PHR) f#iH ik 10.2 ¥ X i BPM / BPSK i 7 Zdk4T %], HARHH

FHAE ) Reed Solomon 5, 12K 6 £z SECDED (B4 RAISE, WHHRKM ) 3%
R AN 19 LK LR — B

1 12 13 14 15 16 17 18

@
s
-
~
w
IS
w
@™
-
o
[r-}
5

2
-1

R1 RO L6 5 L4 [E] L2 51 Lo RNG P1 PO (] ca o] c2 c1 co

Preamble

- SECDED Check Bits
Duration

Data Rate Frame Length

19264
BuiBuey
uoisuaNg
Japeay

Figure 33: PHR bit assignment

R E 33 B8 T PHR B, X EEHR R RS — I A R IE . DW1000 AR 77 7745 3C
PR RIA R ZE R P ECE S PHR RS, WS, I PR 2 (A0 - A RR AL [H]
FEL: 0x08 - Ik, JEAHRHIA B SECDED 531, PHR HIHRLY RATIGL NE, t
IEEE TR 8 DRk &

10.5 UWB {518 fE S5

IEEE 802.15.4 UWB PHY B 16 /ME X WIEE/MiT . DW1000 SR R 59 H41H )
XEe A, RIS SIEAKFE S (PRF), IEEE 802.15.4UWBPHY FivEiE X T AN EL
VOANRT SIS . AnifE e CRIRT RIIE TR AER 59 HH . 818 5 FET 20 14 A 4
THRERTE R — AN B R IEIE.

DW1000 7EMHE | 3% 0 i iE AR i T IR 5, R 4 75 2 ik i Rl T I B A ik
PRG0S ARdEdE H, WisR 75 EETE (@ AE , ) 98 5 15 18t nT DU FH 20 B 45 0% 1Y 499.2MHz
GHUREBELN AR
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Table 59: DW1000 supported UWB channels and recommended preamble codes

Channel frgt?:;fcv Bandwidth | Preamble Codes | Preamble Codes
number (MHz) (16 MHz PRF) (64 MHz PRF)
(MHz)

1 3494.4 499.2 1,2 9,10, 11, 12
2 3993.6 499.2 3,4 9,10, 11, 12
3 4492.8 499.2 5,6 9,10, 11, 12
4 3993.6 1331.2° 7,8 17, 18, 19, 20
5 6489.6 499.2 3,4 9,10, 11, 12
7 6489.6 1081.6" 7,8 17,18, 19, 20

N.B. For correct operation of the DW1000 the software must take care to only allow

selection of those preamble codes appropriate for the configured PRF.

* The DW1000 has a maximum receive bandwidth of 300 MHz

F T G 18 AR AR E () AT Sk B3 i it 2 TR B RAR I BAH G R 8, BRI E
5 AT DUE AT [ IR 25407 kST bR A o FESEBR, BT EAH O RECEAIRIR DN, KRl
ESKAT RN, ANFEARS Al 2H — 50 . X 0] e = IRE AN 0] Be SR e 1
H TR

IEEE 802.15.4 UWB PHY #ifEUHEFR NahAHT S5k 5 (DPS) HThfe, HEEH TN
T 00 B PR 2 A AL, G PP e 4% D03 3804 B R T BE XS #: (1) DPS el St —, FEHATRE
S fF— /N7 MHEANE . XA S S E PR DPS B REE— N R AR NS S
& CRN A B[R B P A1 v oA 845 S DL ST W Bl S . 1X B DW1000 S23F, HH7E 64MHz
PRF 4, LN DPS H4ME a7 S5 2. 13,14,15,16,21,22,23 #1 24,

10.6 AR EL b ZRT5

B IAMER) ALY, £04% [EEE 802.15.4 UWB IR HIANY, 08 vl LS EiniA
1],
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11 M3 2: IEEE 802.15.4 MAC &

A FA4H T IEEE 802.15.4 - 2011 b€ LI MAC ZH)—2771 . DW1000 Yk
/AL MAC JZ. MAC ZH)SLiti2E8 DW1000 B EMub 2 /K& M 5iE. (HE2,
DW1000 £ —L6F B MAC ELIAI AL . XL,

*CRC AESAIEE GHES I 5.1 70 - EHRTURIE.

Wt GEZSMEE 527 - Wik,

cHBIHIN GES W 5377 - Hahfil).

* H Bl A DA A RN oA B, (TS WLEE 5.4 35 - 1%t B sh 2R )

MAC ik N BE NN R A . BRELZVEMEE, ESRAEARS1].

11.1 —f% MAC jHEMEX

MAC S5 i 7 UWB M5, a0 10,1 75 - Wigs Mk v ik i asee, i
31 Fis o RAEbRE, X MR 2 AIIE 127 AN\ 5715, TMifEEH DW1000 fr14E & £ Alis 1023
A )ALFTARAER KIS, 20, 3.4 75 - FTRKEREN. MAC HEK—ait hil
AT SR, R R E R B BRI ARKE (TN E) AR, (H2A R (7
MAC i 2oL T) £ MAC BE W4, BLERR S A TR ISR 12 K FCS (ks
7)) CRC 1 MAC TUMISS A &l 34 EVEAHHLE R T MAC Y4 B RGH 7r, fants
ANEEAHp i )\ ZH I B

MAC Footer
MAC Header (MHR) MAC Payload
(MFR)
Frame |Seguence| Destination Destination | Source PAN [ Source Aux Security Fannrea FCS
Control | Number | PAN Identifier Address Identifier | Address Header y
2 1 Oor2 0,20r8 Oor2 0,20r8 | 0,56100r14 Variable number of 2
octets octet octets octets octets octets octets octets octets

Figure 34: General MAC message format
MAC 2k Hi DW1000 it Ayt i D se i) — 87, LA E H B bk 2 5 5 %47 & S0 A
AR IC HhEfE B ULAC: 0x01 - 4 JRME—ARIRFFAIZF 7728 3CMF: 0x03 - PAN ARIRFF AN
Mkl USRS BRI EE T R 11.2 bR s B A S (FE
MAC 5k ITTIRAL ) o

11.2 MAC R kA izl FEx
4z 1) 7 B2 5 IEEE 802.15.4 MAC MRS )\ (16 A1) FB. ERIME

AR RGBSR, IR MR B B 578 MAC SRR . 35 ToR THEQEMF
this JFARIR T HAP M7 7B RLAE T A
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Bits Bit Bit Bit Bit Bits Bits Bits Bits
Oto2 3 4 5 6 7to9 10&11 | 12&13 | 14815
Frame Security Frame ACK PAN ID Dest. Frame source
Type Enabled | Pendin Request |Compress oy s Version Address

P g g P Mode Mode

Figure 35: MAC message frame control field

11.2.1 miEBIFEG

IR 7 BOR Fa 7 RT3 Hedkr 7 BL.

J\RH AT RE ISR AL R 7 i o

Table 60: Frame type field values

NTHIAYER 60 %1 T IEEE 802.15.4-2011

Frame Type Field

(FC bits 2 to 0) Frame
0,0,0 Beacon
0,0,1 Data
0,10 Acknowledgement
0,11 MAC command
1,0,0 Reserved
1,0,1 Reserved
1,1,0 Reserved
1,1,1 Reserved

JYE IEEE 802.15.4-2011 R 4rHd 1) \Ubigi S B rp iy DY Fofr,  AH I p— S0 fR B SR L2 7
IEEE 802.15 T{E4L A #0Be F T4k R F . DW1000 383 7o Vi 7EHEZE R 3 Dh e A 5 F el
42 DiRe, T PHEGL R AR S /N SRR VEAIME EAE 2 REE 5.2 10 - mitdyg. WA
7 X s, T ML R S0k R AT R SR IS UE A TR R A, SRR E
b2 B0, N RGO 75 B AT A B 75 BB o

11.22 BRZE2MFE

WERZALTE R MAC 3k N I A# B 2 Sk BUWAFAE, 48R MAC AT DICR A
DW1000 ANELEAT 2 4 i, T AU SRAE 2 1E

RO HA) 22 A R PR HEAT A UE AN /BRI
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FERRY, XAMEELAIH FHLRS 5. B 5% IEEE 802.15.4 MAC %41 5 2V E4{E
B, 1ES .

11.2.3 MiARARFE

LR IR RIE VS B L EIRANE N 8 S HFRUE[] T XD MAC Bl if4
o DWI1000 U a8 AN e a8 b R de 7 B, IR BV 203 Mt A B e . EHL
AR A TR TX W 2 % B WUk gefir . ERE LT

DW1000 [H 2 if I\ Wi & 45 47 1 1 B nT DA AS FH 25 47 2% S0 : 0x04 - RGHLE H 1)
AACKPEND AL E#AT#]. AXRANMADIRRE ZHMEE, ESRE 53 1 “ 33
N

11.2.4 FIAIE R FES

TR SR 45 2 2 15 7 BB & 10N o 127 B BB T B8 sk MAC iy & i 4
BRI E R 1, WIS B4 BRI — AN, BB et 1 3 24 it g8 K00 m%
G ENE, WIARN R EFIAN. HSRE 5.2 37 “hidyg” ME 5.3 9 “ Ashifiil”,
fit DW1000 SZHriZ 7B iIE ZHAIE R . NI 75T ﬂﬁTxmﬁLéﬂ&E%mmk
FB. WHRBAMLA DWI1000 1 E BN TRE, W SEHLER A RZA B BT BT SR A 1 i
HEATIE 2 10

11.2.5 PAN ID E45FER

PAN ID A7 H8 @ Sis ik F1 B b # A2 E R, MAC WH2 5 RS —4 PAN #3141
FFFB. W PAN ID 46 LLRsBE 5B 0 1, IF HIEHWhERT B (bbb #RAFTE, % H A
BB PAN BRI B, JF HABE TR PAN ARRAF B S H bR IR AR = B 2% . Wik PAN
ID JE 48 HLRF g B o, 2 HACY A S HEFE PR, PAN ARIRFF BN U7E7E . TN
PR TR TX W1, HONIEAEARS A IWUE 24 1% B PAN ID JEZE LS. FHLAFIE 61 57 IE T
FEMT AR 1Z A (I ) RX . DW1000 T fi# PAN ID JE45 {7 H IE#Af@EAT RX i, PA{E
7E RX Wik €A CanR e m D 15 B AsHuhE AT H b5 PAN ID. HREZHEER, 5
25 5.2 945 “miidyE”,

11.2.6 BARF IR FE

HAR TR 7B (2 A0 $RE WU S8 & B Frstbhl, fnifsg, MR E 7B Rb.
TR 61 B4 T HARF B, A XA EZER, ES RN

95



DW1000 A Ft v2.10 www.lowfet.com

Table 61: Destination addressing mode field values

Destination addressing mode

(FC bits 11 & 10) Meaning

No destination address or destination

0,0
! PAN ID is present in the frame
0,1 Reserved
10 The destination address field is a short
’ (16-bit) address.
11 The destination address field is an

extended (64-bit) address.

11.2.7 kR A FER
MWIRAS 7 B (2 f7) FEEMIRIRAS . AEFRIX LE R AE[ 1] 5 X, Herbii i A 5 B
W% BN 0x00 LAFE R 5 IEEE 802.15.4-2003 3E25Mwi, JfH 0x01 457~ IEEE 802.15.4 i,

DW1000 T f#tmithi A 7 BORN,  FAHFE 268 5 IER RS (O E o, A 5% B 2 PRARME 2.
HZHHE 5.2 5 “Wud g

11.2.8 IR HHRRFEL

PR B (2 60) $REMUE SO S INE, e, Mgt B h. T
TR 62 45 1RSI R iE . AR FUENEZER, ES R[]

Table 62: Source addressing mode field values

Source addressing mode Meanin
(FC bits 15 & 14) g

0.0 No source address or source PAN
' ID is present in the frame

0,1 Reserved

10 The source address field is a short
’ (16-bit) address.

11 The source address field is an
’ extended (64-bit) address.

11.3 F5FE

FPA5 7 BUE 802.15.4 MAC 2 RMHLP ROZAH AP, —MHTRSERNL 5
— T EAEWAN MAC dr2 Wi 5 B3l DW1000 Kt 515 5B & i 21
FIMERT MAC & a8 s w i ilmii. MAC 2
CBRAE) 28fF ACK NESIIE ACK (P A5 S5 AIEMI PSS . B SETigAIE (i
ANFEARBWI FRO I, £ RIE WAL %P5 25, %55 BZE 0 1 (modulo-256)
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11.4 DW1000 F g MAC & 5I4b18

DW1000 /82547388 CfF /) TFLEN Al TFLE =B85 B8 K B AR i 3%k
TX_BUFFER HJ##: 0x08 - AIEMmiidzl, A 2 7751 FCS 1EAEHRA &t i 5
ANEEHRF . DW1000 KA SHATAEAT HAth MAC 2l fLir b3, Rk, anS &35 E2HE,
B EHLR G HER ST A TEEE 802.15.4 i MAC A% 2 LA ot

TEHE, DW1000 K36 E 2l FCS, FF H T LA#MT 7 & IEEE 802.15.4-2011 brifE
AT, DAESHIEFF42 B fthhb 2 fi ik fmi, 53 ICACAE IEEE 802.15.4-2011 HAELE M) 1C
HihAE B AFAERS S 0x01 - 4 R ME— bR FF A Z7 A7 48 S0/ 0x03 - PAN AR AT A A i dE o
DW 1000 i R DA 438 %05 i 42 i) =7 B 5 B 1) 1 - hE A Rt A 345 SR A7 A L e 12

MiEk MAC #iy4-ii, 81t %1% IEEE 802.15.4-2011 332 (KRN MI

DW1000 #4 7t RX _BUFFER H & 1% $2 i 21 i Bodl i, o B0H K B il 25 77 48 SO
RXFLEN 1l RXFLE 3Rk 5 : Ox10-2iif5 B2 /745, 1 DW1000 -1 Bt vk H 48 21 (1) 2
TESIBRAMERI AN MAC bR . TR, ENL RS HARYE TEEE 802.15.4 #rdE MAC
€ SCERfENTECER T, HRBRAEFT A5 AT sh i Can SR R RE)
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12 B3R 3: W =)izE
12.1 4R

K FANPES H, FHNE T AEPAN T 2L ] SEBUR ) EE 7 28 1) &R 2

Jir 32 R 0L e I B A2 B E AL R GRS, A2 DW1000 ) —Mf sl DW1000 A
PEALW ST T bR i ARG AR )V S AR A D Re, DASEILIX LB . ARIEANE R, 3
G55 4.1.6 75 - BRMOH B TEE, 3.2 - ARHIEERA 3.3 - FEIRAE N .

FE NI RIFA Jr S, — N R Te 2, SOl [, 1M — AN R e N
W MR A, .

12.2 BiA X a3

B E I (SS-TWR) 8 L2 BN B — AN s 21 9 — N9 m A AR S 3R 1 ] S0
B, RABCRR IR R A K [ AR 5

I . X
Device A " round il .
| I I time
TXI | | R-X'i‘ | o™
1 | I I | I
Vo [ (N !
1= & I
Uy Ty (o T
e
RX - TX —
RMARKER" % Treply >

Figure 36: Single-sided Two-way ranging

SS-TWR HJH#/E U 36 Frz~, Hpig A KERZH, W& B N SEAs#, FHE
ARG AR 1C T8 JE T ) A 26 AR USRS 8], S EL AT L SEES 18] T round A1 Treply 38 i ] B
FIgi%.  HEH = 2R i AT ] Tprop vl LU PL R &0 45t

. 1
Tprop = E(Tround - Treply)

{1 Tround A0l Treply B4t % A FIl B 40 56 I EAT1 4 1 (A HINS SR, 507 M
AR LSRRI )L MRS 02 oA BT oB, BRUEFF™ A i 4TI Tty
BRI, BN, % 63 S T HeSURE. KA T B OB SR MK, SS-
TWR 7 A R FEL 0 e, R SR 2 ) Treply Ji/MME 36 ELIRF s 2 e
RIZTERS, Treply (B S A AU RX-to-TX FEENT ], A4S T 5 B,

FEIRA TSR, MR T R0 R R

- 1
error = Tpmp - Tpmp e E(eﬁ. —ey) X Trep!y
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Table 63: Typical clock induced errors in SS-TWR time of flight estimation

clock error
Trenty 2 ppm 5 ppm 10 ppm 20 ppm 40 ppm
100 ps 0.1ns 0.25ns 0.5ns 1ns 2ns
200 ps 0.2ns 0.5ns 1ns 2ns 4 ns
500 ps 0.5ns 1.25ns 2.5ns 5ns 10 ns
1ms 1ns 2.5ns 5ns 10 ns 20 ns
2ms 2ns 5ns 10 ns 20 ns 40 ns
5ms S5ns 12.5ns 25ns 50 ns 100 ns

FTUAE Y, B Treply 0, JF HEEE RS WAL, AT R AL AR Z2 88 i 213
ZEMAFfETHIERE AN MERAARE R . TR, SS-TWR AVH A, AHZ XS T4 5 A Z2 I il
e LA Y R A R R R R T3 R U, AE A 0T 7

Table 64: Typical clock induced error in SS-TWR time-of-flight estimation using actual IEEE80.15.4-2011
UWB frame lengths

clock error
2 ppm 5 ppm 10 ppm 20 ppm 40 ppm
T-'ew
211 ps total
6.81 Mbps
64 Symbol Preamble

96 ps response delay

02ns 0.5ns llns 2.1ns 4.2 ns

275 ps total
6.81 Mbps
128 Symbol Preamble
96 s response delay
403 ps total
6.81 Mbps
256 Symbol Preamble
96 ps response delay

ERE: 1ns FHRZEH S TR 30 cm 3R%E.

Advantages Drawbacks
Only one message exchange required which saves

03ns 0.7ns l4ns 28ns 55ns

0.4ns 1ins 2ns 4ns 8ns

time & power.

- As Ty increases and clock offsets increase the
If Treply is kept short and accurate crystals are used

’ . ) i estimated time-of-flight becomes very inaccurate.
then time-of-flight estimation may be accurate

enough for certain use cases.

12.3 BEA R =)0 3R
1231 M 4 &iEHR

XUE AR (DS-TWR) e AR B fea) X P O A, FLrp s 5 ANk i ]
B, JPREAGHE -, NIER] AT LR BV 2w S E I8 2 IR Y o

D . A le— Trouwndt —’ll — Twp.'_'r_’ —
X RX RX X
(I { o E o ™ by !
[ 1 o I | ] 1 |
R ‘ [ | Iy I SR
1 e | 1> | e— 1> =
Vo Ty 1 T P Trap U Tgp
| w I ' R
b \ I ] Iy I (I 1
Device B ¥ + ! I ] ! ¥ X
R e I I s B B —>
RMARKER"" " [ Ty — < T und? >

Figure 37: Double-sided two-way ranging with four messages
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DS-TWR [FH/EMNE 37 s, Hhiss A BEheS B N K — MERNE, 251
% B JBahEE - AMEIRME, WA A TR SERGE “AMERIE, FERMRGEEER DS-TWR A2 #t,
AR SRS ERICTH B ) A A2 ]

12.3.2 f£H 3 &KiHR

4k 37 Fiosif) DS-TWR DY 2% 7 S8 AT DL A6 28—k & (i 25 R AT N 38 AR
& PR R TR SR =26 R . A 38 B

L T, >l . »l
Device A ! et ! Trepb2
] time
TX I:l: Rxl:l:| "D(l
T | » . h
- 1 I | Lo \
| 1 | | 1 I | | |
V= | 1> 71 l_.ll T
\ | e I prap | \ | e
| | | | i | | | \
Device B ¥ | I ’ v d

— =l

v !
RMARKER"" M Tppp > y— >

Figure 38: Double-sided Two-way ranging with three messages

AP BB R ROBFS KT It Tprop T LG FALA R 4k sk 51

.j; _ (Troundi X Traundz - Trepiyl x Trep!yz)
prop —

(Traundl + Troundz + TrepI_vl + Trep!_\;z)

IR T RINRIR A AR, OGN TANEESRAEAN V2% 1 [5] 520 TA)AH ]

A5 IR Fh 7 2, SR (P I B g5 5 R 22 RS 7R 20ppm AR AR IR IR 400 A T R PPV L Y
FEIR LE1R 22 7K b, B CERR AN TS A PRIV S 380 02K B T (ARG i P8 A R e 5] A ) i 2 T B
B Tprop R % .

- kg +ky
error = Tppop % (1 i )

WA A I EPAE ka I RIS AT BRI, 46 B I $1a 17 78 B EE AR 1) kb %,
If H. ka 1 kb #EEIET 1.

T BEEHIX AR RN, R A B IIARTE 20 ppm CRIRTEN T IR 5
FRARIT B R ZE A N IE 45T 40 ppm 077 1H) _E, HB4 ka Fl kb ATREATE 0.99998 &5 1.00002.

B 7E LR UWB TAEVE R (bl 100 °K) R, TOF t1 R4 333 400, FrbliRZzEN
20X 10-6X333X10-9 #», Bl 6.7X10-12 #puk 6.7 f2FP K& 2.2 =K,

FRRER, SEILXLCER N AN 75 EEAE RN 8% b A3 AH [ 14 e S92 B[]

TEIXLHRGON e T S BIIA I [a] RS B S b b2 B B B AR R

Advantages Drawbacks
Reply times need not be the same — gives great

flexibility in the design of use cases and application
scenarios
Error in the calculated time-of-flight is minimized

Requires multiplication and division operations

12.3.3 {# X FRAY [E] S BT (8]
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T S FR R R FR UL THT X [ 0 B PR X TH] 7 S8 IRFIR B O, Forp Treplyl A1 Treply2 # BRI
FHEE (BURTTRERAIARSS ). FEIXAIIBOL T

T _ (Traundl - Trep[yz + Traumiz - rep!yl}
prop — 4

XA TR AR 4 Bk, BUEREREE, IXIRE SRR s i 4 b SE I, (HiX
£ PEUBEAZE H ] (7] 8 0 B B[]

EIR DW1000 ZEiR A3k Dfe (46 FH f e 7 X il i, (H AT fexE DLSC IR B & 1 11 5
I (R AR R R 0, RN B T BT ST R — A i, M A B B ERATHE
I TR EE AR A PR N OB AN ], DU B A DAV RAT I (] SR R AR
(PSR ], D) 55 2™ i AN A3 3R 2 48k DA T B I AR O o 24 0] I iR R Y B, A8 4 v DABE AR

I 55 1P A5 A P i IS ET R] P 2 S 38 o, oF B8 H 1R R AT I TR iR 22 2 e 0, HemT DA
30cm, XFF 100 ps f A5 i [R) 22 572

Advantages Drawbacks
Reply times must be the same — this is difficult to

achieve. If they are not the same then an error is
introduced into the result the magnitude of which

Requires only simple mathematical operations to
q ¥ simp P depends on the difference between the reply times

derive a result

The ranging exchange is longer than necessary
because all reply times must be as long as the
longest reply time

12.3.4 DS 5 SDS W a1 85 bt 5

12.3.4.1 &Y

TE—SE St F 10 S FH B AS XS AR S8 A O T 0 ) U B 7 2 A F I, (R e DA 3
FEAS R 2 S
12342 ETHRMENEEER

—ANERERIE NI P1 BIRZ N, Tl 5 MRS, RS BRI L 1 e B A
FH— A R WA RIX N 5 o AR%S 1 FERT 8] ¢ 22 J5 FH 404 P2a W N, FR2E 2 7ERT ] 2t 2 5
F P2b M, 4325 3 7ERFIE] 3t 2 JG LA P2c MR, KUEIEHE, BHBITARZECEMN, i
J&, U SR — N R P3G

AR ARZEIAE AT DT B R BR Sl 7 MH R IFE RS . WERE O 17X
PRI S-TWR, R AMRE S HACA MR AER, M R/0h 3 %HE, Bk
WE 15 FHE

FEAEX RGOS, Frf o HEER N+ 2, MAERFRE LT 2 3N,
12.3.4.3 ETRMEFEER

ERNHREY, =M (E—AN%E~ B B =AFEs. NEEHA0HE
BIFRBRIIEE . AR RX S ANEE B ALA AR — N T IR A At 0 A B R e AR A

A5 F SRRSO ) U BE, NP IR TR 2 3 NMH R, X2 6 ME AT 3 N ERICK
FHAE.

TEAEXFRINEE 7 R, FREEAEFCUNIHE I, B BERR S i = AN R Ve B, 1%
HMVE B4 RespA, RespB Fll RespC 2 J5 PAWRZS ik B AT =AM HiFR 1 B 2908 B
BN . X FOVFRRESAE RIS 2 NE BN 3 Z G e . ZT R 39 Fias.

KK THERERRETA, MNNTEE 1 it f &R S
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DW1000 JH ) i} v2.10
[ Tn;wk“f "'I‘_ Evpnﬂ. 2C —
:‘7Tmmuﬂ > €—T ph28 : =:
| -
Tag Ii— J | Tmp{,-j,q I "
. ] X time
T x| Rewd RespB IR“-SPCJ_TX| | Final |0~
i}".’l “ T‘ | T T I I [ | | ‘i : 1'1
AT _ . ,
RMARKER" | | | \ I : | : : Ir : : 'F Ny \ The Final message communicates the tag 5
1= qu— 4\ 1= ldT— 1‘ | | | | | | > I‘T. gl| Tound and Tgpy, times to the anchors, which
‘h |y 11 " I ﬂrm: I | I P I 11 : T il each calculate the range to the tag as follows.
I | | I | | | | [
Anchor A Yv_I Yoo [ | I P | ~!|r_| J
Poll l—l RespA | ¢ f / 1 ¢ 1 E—>
RX— TX | I I I I RJ‘C‘—'— ~ Twunira * Trouniza = Trepiyia * Trepiy24
l H_TNP!VM e T round24 T ' 1 : I ™ de B T, + T, + T, + T
I i | | I I | I round 14 round2A replylA reply24
= Ity o A T B R L
AnchorB 1L " il ! —I’”-"B P | ~ el
{ Poll | RespB | t ' i EI—'
RX ! X I | | RX l"—l T Tround18 * Tround28 — Trepiyin * Trepiy2n
e— T, - , : ‘> =
N ' rephlB : T’"'“Llﬁ I ; | provs Twuni18 + Twund2s + Trepyin + Trepiy2
| > - |t
| Tprapc oy e | Doropc
Anchor C
RX | X RX— T ~ Twuntic * Trount2c = Trepyic X Trepi2c
| o=

i Trepiyic

»~

Tn} nd 20

Twuntic ¥ Trwunize + Trepyic + Trepp2c

Figure 39: Ranging to 3 anchors with just 5 messages where each anchor calculates its own range result
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12.3.4.4 EREHE D 3T F ML

£ N DMRFNTT R E RS G OL T, Forb A1 R AR R 20 21454 oAl 8515 /U
FE B AR LA B ) — 8B4y, WX A2 1/N (N-1) AMEBE. #ln, T 5 E A
95, XA 10 N E

A5 AR OUTT I, AR EE B & 7 2 3 AMBE R . W REIE 75 BRI AN B R ALk 45
R, BMEBEEETUE 1, SFEBNN A VMRS ZT ST AL R SRETES
TR T RS 35 B 40 KH R

FIFH AR BRINEE J7 %, MEEAS Bl o] LA 4 & 3 H DAREST sSA P AL S e i, BIAE 5745
BORBIREGL R 10 NMEE . XERERHEEMENRKETE, i it f /2 S
() o SRT, WA A R AR AR -

A AL AN J7 Z 3 — 2D Al T A ¢ A S 19 HE 5 7] A Decawave 3K 15
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=] A [ kY i Y=
13 fft3R 4: HEBRIEFNE 7 B4R 17
Abbreviation Full Title Explanation
automatic ain A scheme that automatically adjusts the gain of
AGC control g the DW1000 receiver depending on the power in the
received signal
A frame sent by the DW1000 in response to a
ACK acknowledgement | received frame indicating successful reception.
(frame) DWI1000 allows the automatic generation of such
frames when appropriately configured.
A section of memory in DW1000 whose contents
are retained provided VDDAON is maintained above
AON always-on block | the minimum limit specified in the DW1000 data
(forsaving configuration) | sheet. Intended for saving device configuration during
the SLEEP and DEEPSLEEP states and restoring it
thereafter.
burst osition A modulation scheme in which information is
BPM mo dulztion P conveyed by the position of a burst of pulses in one of
a number of possible positions in a symbol
binary phase-shift A modulation scheme in Whl('J}'l 1nf0rmat19n is
BPSK keying conveyed by whether pulses are positive or negative
cyclic  redundancy EI:I'OI‘ detecting code e}ppended to the frame in the
CRC check (an FCS) transmitter to allow detection of errors at the receiver.
The impulse response of the communications
CIR channel impulse | channel between transmitter and receiver as detected
response by DW1000 for the most recently received frame
Anti-spoofing mechanism to allow IEEE
DPS dynamic preamble | 802.15.4 devices to move their long preamble codes
select to codes that are different from those in normal use,
see 222[1].
A sudden flow of electrical current between two
electrically charged objects caused by contact, an
ESD electrostatic electrical short circuit or dielectric breakdown. Can
discharge cause failure of semiconductor devices. DW1000 is
resistant to ESD up to the limits specified in the data
sheet.
extended unique 64-bit IEEE device address. .Refer to Register
EUI identifier file: 0x01 — Extended Unique Identifier.
frame  check A CRC appended to the frame in the transmitter
FCS sequence (the CRC) to allow detection of errors at the receiver.
A fi hich ier fi i
intermediate . requency to which a carrier frequency is
IF shifted as an intermediate step in transmission or
frequency

reception.
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Certain regulatory jurisdictions define rules that
limit the duration of UWB transmissions per unit time

LDC low duty-cycl . .
oW duly-eyete in certain channels. These rules are generally referred
to as low duty cycle rules
Linear voltage regulator that requires only a small
differential between its input source voltage and its
low drop-out voltage S
LDO output regulated voltage below which it can no longer
regulator
regulate correctly. DW1000 uses a number of such
regulators.
Abbreviation Full Title Explanation
leading edge (or Process to find and adjust the RX message timestamp
the process to find and
LDE adjust the RX
message
timestamp)
Circuit normally found at the front-end of a radio receiver
LNA low noise | designed to amplify very low level signals while keeping any
amplifier added noise to as low a level as possible
Physical radio channel configuration in which there is a
LOS line of sight direct line of sight between the transmitter and the receiver
Physical radio channel configuration in which there is no
NLOS non line of sight | direct line of sight between the transmitter and the receiver
one-time Internal memory in DW1000 that can be programmed
OTP programmable once to store various identification and calibration values
(memory)
A group of preamble symbols which are correlated
bl together in the preamble detection process in the receiver. The
PAC ac uii ;Zir:cheu 0k size of the PAC is configurable —see Sub-Register 0x27:08 —
q DRX TUNE?2. The selection of the most appropriate PAC size
is discussed in section 4.1.1
A 19-bit section of the IEEE802.15.4-2011 UWB frame
that comes directly after the SFD and before the message
PHR PHY header payload and defines various characteristics of that payload
required by the receiver for successful reception.
Defined in the context of the OSI 7-layer model for
communications systems in general and the IEEE802.15.4-
PHY physical layer 2011 UWB standard in particular, the PHY layer is the lowest
layer in the 7-layermodel and defines the physical interface to
the communications medium
Phase locked 1 le fi
phase locked ase locked loop uscf:d to generate stable requency
PLL loo clocks. These are used in DW1000 to generate carrier
P frequencies and system clocks.
Defined in the context of the IEEE802.15.4-2011 [1]
pulse repetition | standard. This is the frequency at which pulses are repeated
PRF . . .
frequency in the preamble and data portions of a frame depending on the

chosen configuration.
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Used to define the overall preamble length. A larger
preamble symbol . .
PSR . number of preamble symbol repetitions give a longer
repetitions
preamble.
Generally used to refer to signals in the range of 3 kHz to
300 GHz. In the context of a radio receiver, the term is
RF radio frequency | generally used to refer to circuits in a receiver before down-
conversion takes place and in a transmitter after up-conversion
takes place
ranging marker Defined in the context of the IEEE802.15.4-2011 [1]
RMARKER | (start of PHR at| standard. Defines the start of the PHR at the antenna in either
antenna) transmit or receive
RTLS real time location System intended to provide information on the location of
various items in
Abbreviation Full Title Explanation
systems real-time.
receive or Term us.ed to refer.t(? the receiver section of a transceiver
RX receiver or the operation of receiving signals
Successive A type of Analog to Digital converter that used a digital
SAR Approximation | binary search to converge on the correct digital representation
Register ADC | of the analog input level.
A coding scheme that allows the: -
) * detection and correction of a single bit error in a group of
single error .
bits or
correct, double error . . .
SECDED detect (a parity check | * the detection but not the correction of a double bit error
sequence in the in a group of bits
PHR) The IEEE802.15.4-2011 UWB standard defines the use
of such a scheme as a parity check in the PHR portion of the
frame.
Defined in the context of the IEEE802.15.4-2011 [1]
SFD start of frame | standard. Indicates the completion of the preamble section of
delimiter the frame and the commencement of the payload section.
synchronisation Defined in the context of the IEEE802.15.4-2011 [1]
header (consists of| standard. The first portion of an IEEE802.15.4-2011 UWB
SHR preamble and f inine th ble and
SFD) rame containing the preamble an
SFD
. . An industry accepted method for interfacing between
serial peripheral , . . .
SPI . IC’s using a synchronous serial scheme first introduced by
interface
Motorola
Method of deriving information on the location of a
transmitter. The time of arrival of a transmission at two
physically different locations whose clocks are synchronized
time  difference is noted and the difference in the arrival times provides
TDOA of arrival information on the location of the transmitter. A number of
such TDOA measurements at different locations can be used to
uniquely determine the position of the transmitter. Refer to
Decawave’s website for further information.
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The time taken for a radio signal to travel between the

TOF time of flight transmitting antenna and the receiving antenna

transmit or Te.rm used to ref.er to the tr_an.sm1t'Fer section of a
X transmitter transceiver or the operation of transmitting signals
UWB ultra wide band A radio scheme employing channel bandwidths of, or in

excess of, S00MHz

wireless  sensor .A petwork of wireless nodc?s 1ntenF16d to enable the
WSN networks monitoring and control of the physical environment

internal 19.2 The 38.4 MHz XTAL oscillator clock divided by 2.

MHz clock (is the raw

XTI 384 MHz XTAL

oscillator input
+2)
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[1]1EEE 802.15.4-2011 2{“IEEE Std 802.15.4™-2011 "(IEEE #51 802.15.4-2006 1£1T i)
T A H AR ) TEEE bR - 25 15.4 #5r: IRIETLL AN (LR-WPAN).  IEEE 115
Hl¥r2 i LAN / MAN #5ifEZR i 23 /p. WM http://standards.ieee.org/3K 15

[2] APHO10 DW1000 iEiE A48 —4> DW1000 i8iE K& an s HAbmiE, Lo
J A i/ MEIXFPEZI . T E www.decawave.com 315
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Table 65: U P SAE K
Revision Date Description

1.00 15" November 2013 First release

2.01 315 March 2014 Scheduled update
2.02 315 July 2014 Scheduled update
2.03 315 December 2014 Scheduled update
2.04 315 March 2015 Scheduled update
2.05 30" June, 2015 Scheduled update
2.06 17" November, 2015 Scheduled update
2.07 315 December 2015 Scheduled update
2.08 315 March 2016 Scheduled update
2.09 30™ June 2016 Scheduled update
2.10 30" September 2016 Scheduled update
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Revision v2.03

Page Change Description
All Update of version number to v2.03
All Various typographical changes
2 Update of table of contents
All Repair of non-functioning cross-reference links in v2.02
18 Addition of section 2.4.1.3 re LDO TUNE
23 Addition of section 2.5.5.11 re LDO TUNE
27 Inclusion of detail on extended frame mode
28 Addition of further information on the use of extended frames
57 Addition of LDOTUNE_CAL to OTP memory map in Table 10
164 Addition of information on LDO_KICK bit to 7.2.46.7 Sub-Register 0x2D:12
—OTP_SF
211 Correction to figure 36
Page Change Description
Addition of v2.03 to table 64
216 Addition of this section & modification of heading numbers as a result

Revision v2.04

Page Change Description
All Update of version number to v2.04
All Various typographical changes
8 Addition to table describing document sections
16 Inclusion of note re half duplex operation only
23 Modification of section heading 2.5.5.4 to refer to NTM rather than NSTD
58 Update to VDDIO for OTP programming to be consistent with DW 1000 data
sheet
85 Modification to CPLOCK bit description
89 Modification to description of CLKPLL LL bit
106 Modification to Table 26 — transmit power octet
119 Inclusion of PLLLDT bit description
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143 Modification to description of CPLLLOCK

149 Modification to Table 41- default values for FS_ PLLTUNE for channels 5 &
167 Modification of NSTD to NTM

217 Addition of v2.04 to table 64

217 Inclusion of this table

Revision v2.05

Page Change Description
All Update of version number to v2.05
All Various typographical changes
29,30 Addition of text relating writing to the TX buffer while receiving a frame
87 Modification to description of RXFDR bit
190 Modification to table 51 to refer to RFCONF instead of RFRES1
Appendix 13: Inclusion of a more comprehensive discussion of TWR schemes including
211 SS TWR,
Asymmetric DS TWR and Symmetric DS TWR
221 Addition of v2.05 to table 64
222 Inclusion of this table

Revision v2.06

Page Change Description
All Update of version number to v2.06
All Various typographical changes
17 Inclusion of CPLOCK bit
23 Section2.5.5.9 - modification to FS_PLLTUNE value
46 Section 4.7.1 & 4.7.2 — modification to 16 MHz PRF calculation fixed value
73 Section 7.2.10 Correction to register default—value
104 - 107 Modification of text re smart Tx Power in 7.2.31
108 Section 7.2.32 Correction to register type
148 7.2.43.5 Correction to reference in register description
189 Correction to register write value in step 8 of the crystal trim procedure
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221

Addition of v2.06 to table 64

223

Inclusion of this table

Revision v2.07

Page Change Description
All Update of version number to v2.07
All Various typographical changes and formatting corrections
62 TX BUFFER register type corrected to write-only.
62 RX BUFFER register type corrected to write-only.
76 TX BUFFER register type changed to write-only
92-93 RXPACC field of RX FINFO updated to describe adjustments that can be made to the
count to calculate more accurate receive signal power as used in calculations in section 4.7.
96 RX BUFFER register type changed to read-only.
111 DWSFD field of CHAN CTRL register description updated to specify Decawave-defined
SFD sequences
137 RXPACC NOSAT added to address 0x27, subaddress 0x2C
141 Subregister 0x27:2C, RXPACC_NOSAT added
173 EVC_CTRL register description corrected to describe write-to-enable behaviour.
197 Addition of clarification text to Section 9.3 re use of different preamble codes to allow
multiple communications on the same physical channel
224 Addition of v2.07 to table 65 / Addition of Reference [2]
226 Inclusion of this table

Revision v2.08

Page Change Description
All Update of version number to v2.08
All Various typographical changes and formatting corrections
58 Corrections to OTP memory map to be consistent with APS012
94 Description of FINFO reg updated to indicate that RNG bit is bit 15 and not bit 10
106 Correction to references
143 TXFEN and PLLFEN descriptions updated
152 Modification to FS_PLLTUNE value for channel 3
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168 Update to OP_SEL description. Update to clock offset descriptions in Table 46
186 Description of ATXSLP updated to include reference to SLEEP _EN (0x2¢:06)
188 Added note to PMSC_TXFSEQ re use with external PA
207 Figure 33 replaced for readability
224 Update of table 65

226/17 Inclusion of this table

Revision v2.09

Page Change Description
All Update of version number to v2.09
All Various typographical changes and formatting corrections
16 Update to description of INIT state
34 Correction to receiver errors for which a receiver reset is required
41 Addition of actions required to correctly read a frame received during low power listening
42 Correction to operation of SNOZ_TIM
52 Inclusion of section on SFD initialization in automatic acknowledgement
53 Further details on the operation of the AAT bit
58 Update to OTP memory map to ensure consistency with application note APS012
99 Inclusion of additional information on RCPHASE
106 Correction of reference to Figure 26
140 Change to text of warning on not using SFD timeout
141 Modification to the operation of DRX PRETOC
186 Correction to operation of SNOZ_ TIM
188 Modification of definition of BLNKEN
211 Addition of clarification on operation of DWSFD / TNSSSFD / RNSSFD
224 Update of table 65
227 Inclusion of this table
Revision v2.10
Page Change Description
All Update of version number to v2.10
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All Various typographical changes and formatting corrections
Correct the fixed value in the first three hex digits to be 0x100 and not 0x101 as previously
58 suggested.
96 /100 Updated definitions of FP_ AMPL1 and FP_ AMPL3
Update for setting MSGPO bit 7, was reserved, now indicates how it is used to allow the
124 system clock appear on GPIO0
139 Added text about optimizing SFD timeout value.
179 Updated description of TX_PSTM for inter frame spacing
222 Update of table 65
226 Inclusion of this table
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