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TOSHIBA CMOS Integrated Circuit Silicon Monolithic
A0,FE ) A S e R 1Y ETC FH 5.8 GHz RF Ytk %%
1. HE

TC32169FTG &M F ETC (H-FILHE) REMHH 5.8-GHz RF k%5, ©EE

TR ZE A% OBU (R E#IT).

% IC P A MR RS, MR, WA, IF HUOKSE, IF JEM 3%, RSSI (#%

WAE 5 e~ as ), ASK/OOK Wil #8/fi A%, F&5A0T IR i eI 25 1 PA .

SEHARIRAE S (R B A WAKEUP #i8) JF i EREE RS T 5 pA. FIRFZ IC 30 HF

MLFF (£3#id [ s PLs e shi e XU BoE &£ (FIR7E 5830 MHz 1

5840 MHz FEUSCEE)
2 N Fﬁ P-VQFN32-0505-0.50-002

\ ) #E 1 0.08g (Typ.)
1% IC 7] F T Lb 424 256 kbps 8% 512 kbps H ETC £ 4.

3. ¢

o fRHILTHFE
o PUHEZNNT (FEES % B A4
o /NP3 P-VQFN32-0505-0.50-002, 5.0 mm x 5.0 mm £
o fIFEMEET)BE
o WIGRMHIMRIHAIIAE (AT CRC, JRFHES, SRiRES)
> IR AT T P A B 1 R A
> HEEE: ArE INTRPT/DIO 51 AL S ek
o S FF MLFF (Zi@iE H Hifizh)
> M MCU it CE 5| jHIf g shs il
> NIRRT A B0 ST 1 1 B i T e
o UFE IF JEJR 43
> {EH P IF SRR A T RRE S Rk AR
o EHISI I IC £
> KA CE 51 B AR AR 20 1 PR s 30 65
> A TXRX 51 IPUEI R TX (fEHD 1 RX GO
< EMEA SPI CRATAMEHELD R4 TX 1 RX
o M SPI LY IC 56
> MR E
< TR o R R
< MREEGIATRE TR E
> WEREE (PLL MK FS4%); PLL = S H %
> ARRREE
< BURREE
> IR A T AR
< DI A A AR R B
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4. TTHE

VDD WAKE_UP CE

_% 1 |
‘ l WAKEUP block
] WAKEUP PMU WU
DET (Power Management Unit) REG
RE_IN —] S Ij _ 1\/I_a|_n_ReS|sters |
REG IF Filter
RX |] /\ MOSI
XOSC IN MIXER || SPICLK
— | XOSC |
XOSC_OUT XOSC| | IF block CSN
VCO PLL |
MISO
|
REG REG R TXRX
Fractional PLL
VCO Double RSSI INTRPT/DIO
Multiplier |
VRSSI
RFOUT1 PA
RFOUT = L2 ITX
MIXER
REG \
B 4-1 FHHE

FEGEAF SRR B TR, 7B 2L T BRI B AR AT RE A e A A
FEZE R, R R 2y 1 B A AR b A
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6. 5IHiEA

& 6-1 BB

El) ks B /0 B
1 REG_RF_C — TR K B Y DAORERE A R IR AR AR T
2 IF_REF_C — TR LA AOREF IF SRS FRER AR E
3 VDD Power Supply | FLJE FEL RS S 3.0 V (Typ.). EREFFHAZ .
4 DET_C — EH: ASK/OOK Far il #5 1T HEL 25 o
5 VRSSI 0 RSS! 4t
6 VPGM — B CRBRTRZMED.
7 TXRX I WA, 17 BRI Bk
8 INTRPT/DIO /O W SPI il S| Rk .
T W @it SPI 3B I hil i 24
T4 110: @ik SPI % & H .
9 MISO 0 SPI FEHUAN IS CENUER A MBS D .
10 CSN I JEF SPI (S .
0% A
“17: fEFLE.
11 SPICLK I SPI . A SPI 4R il 15
12 MOSI I SPI M4 BN N AL .
13 GND_DIG — Hr Pk, #EHZE GND.
14 REG_DIG_C — TR K Y DARRE A R IR AR AR
15 XOSC_OuT (o] ERRAIRG S CAHEH TCXO B, %51 N .
16 XOSC_IN | ARG 2 CHfEH TCXO i, il AR 2% 5 )
17 TEST — B (R TRZMED.
18 REG_PLL_C — TS I ALY UORRR A AR R 2R AR
19 GND_PLL — PLL ##ith. %H:% GND.
20 GND_VCO — VCO #:ith, % B % GND,
21 REG_VCO_C — TS I ALY UOR KR A AR R 2R AR
22 CE I " ERTR B AR BB, ZSI N E R0 REEREART. (Z3FT7.11.2)
23 WAKE_UP 0 METMF] 14-kHz MR S0, %517,
[FIRE A R Th B S I, %S AR 1
24 REG_WU_C — T i B S DARERE P R AR AT
25 IREF_C — TR A L2 DA AT R A -
S MR A S LRI R . ATV B A AR, R REE UK 4R DL S R
o
26 DCFB — TR A v DA AT e A 1
S MR A S LR I R . AT MR B P A A%, R REE K 4R DL S R
o
27 GND_RF1 — RF #igsedh. %8 % GND.
28 RF_IN I RF 554N, HAFLPZ 50-Q (Typ.).
29 GND_RF2 — RF #ifpedh . %48 % GND.,
30 RFOUT1 0 RF 554t 1. % 50-Q 554,
31 RFOUT2 (o] RF {5 5%t 2. #4823 50-Q b5 54.
32 GND_RF3 — RF ittt %48 % GND.
He BRT, CURIBHRIRHRERST, <02 i E BT,

TC32169FTG
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7. ThEEULHA
7.1  HE

P I R R VR 2 1.8V ~ 3.6V,

VDD 5| AL S R, 3 o7 5 55 5 HL 2 LAY /N I 7

P R PR R S PR At R R R

HEE 4-1 1, “REG G ERIER.

M@ RN, ERIeEE T/E (& 4-1 o PMU, WAKEUP DET #1 WU REG) FJ HERIEZ“4T I,
oo R IR I P SRR R S I YR R R AT s

7.2 RF $zx
ZrE B — AN 40 PLL .
Z R A FE 5 PLL, VCO AT PLL 215 5 1) R IR % 2% L%
PR AN AR AT LU L SPI A28 1% B 13 [l /& 5725 MHz ~ 5875 MHz.

(1) EPUnEEE

P LOCAL S Z R W BN +/-5 MHz.

MRHE R RGBT LE LIRSS, AT LA%E#E | LOCAL B~ LOCAL.
BTSN 7

fopr RX = fi o +/-5 (MHz)
NRX[D20,D0] = f;o (MHz) x 125
=NRX[D20] x 2%+ NRX[19] x 2! ++ - -+ + NRX[D2] x 2% + NRX[D1] x 2! + NRX[D0] x 2°
fopr RXGEFRIESINAE . £ /28 LOCAL S, WJifId 274745 NRX[D20,D0] (= 04h[D15,D0]FH 05h[D4,D0])i 47 15 & -
5t/ Bk T LOCAL 8. F LOCAL i,

W LOCAL #iZe ) 4a{E /& 5835 MHz.
RN LOCAL SR IFIEEE T 5724, W PLL 8 % 5835 MHz H.24 CE 51 JIARR“17)5, 1% IC A [{I+40 Chl (5830 MHz)
Al Ch2 (5840 MHz).

T EAZ A AP ARIAT I B DB A — MG 5
2 RIS E T NRX AE TS, 2955 pll_reset (= 08h[DO)N X B H“1” (5% 8.9). 4RJG PLL B T,
MWE, ARESN0"RH 74 pll_reset (= 08h[DO])H -

(2) AEHIR B E
XEFAERR,  HARER N AT R .

forr TX = fro (MHz)
NTX[D20,D0] = f; o (MHz) x 125
=NTX[D20] x 22 + NTX[D19] x 2 + -+ -+ + NTX[D2] x 2> + NTX[D1] x 2! + NTX[DO0] x 2°
fopr TX FRALMIIR . fLo RIRNIIMIR, B 75174 NTX[D20,D0] (= 06h[D15,D0]F1 07h[D4,D0])#E4T 3 & «

FERATZ I YIMA{E S 5790 MHz.

MR B BRI, PLL 8¢ ZA MR .

LB AR, FAEE pll_reset MG E N1, )5 BIRR K E T H 748 NTX.
W, ARESN0RE 74 pll_reset (= 08h[DO])H -

7.3 RGHE R4
PR E A AN RIS S B . RNAE ] 32.768-MHz f AR e
ARG SN ENR SR S SEIRG B NEIE R . UL EXT RS LI SRR 233047 78 70 74k DLBEAT i $ .
ZEPEFE B T R AR Z E U AR %8 Th AT & T BG4 T I 2 1 BE A .
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7.4 MAEETAE

PMU H1 WAKEUP DET HJH T-Hafig TAE.

PMU #1 WAKEUP DET #5%& “3T17,

PMU #5175 5 i AR

WAKEUP DET A #:ill 5.8-GHz $i% BX (1) 14-kHz JF

PMU 1 WAKEUP DET 5080 —#2 TAE, B8kl N RG e84 . FrLA R ARk 4R 5 5

7.5 RF #&if

R B 15 5

ERFI A, (55 B FIFO SIS MG, ek TaEa . SEmT LU SPT S 24t
EEEMER, BRSS9 M INTRPT/DIO 3| 524 .

KT RLIFFIRRSE R EEE, 3577,

RSSI RSN S/ dB FLF46 H AR P

7.6 RF iE%]

Vo BT RE S IIIRIE, A RFOUT 1 A RFOUT 2 51 Iy th i) (3 51 i iif5 5 .
ERHIR 2, 2805 A\ SPT M2k NI, Hds @i FIFO ARV 23k 4T 4 i .
EHEERR, HEIEM INTRPT/DIO 5] i AN, g nr gt 8],

AR IS A REAE B R P 52 il A S N R JFRE AN .

KT R HIF SRR EAER, 2% 7.7,
% 1C f ASK IR VAR B BRI SPI B E T 37 7 45
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7.7 AR
ZE A B PR A R A AR R 2R AT IE I B AT A dio_sel Al dio_en MHATIERE (5% 8.4). TEEI4-1 1, AR
R AR RN S FIFO 8 il i 1 2% .

(1) A f A 2 A =
TRz, A IC AN ESAGIARIARS . T HHZ IC A IIEE, LFHRINBIAGIRIALS 5%, iz, HIRm i HiE
i SPI M4k 52 . INTRPT/DIO 3| JHIA T+ o

Q) HE#R
BT Z IC T R R RS T Re R, B E BRI R
R B — A AR EI R S AR B
TEiZARL, INTRPT/DIO 5| M T Hoi i N Aga H .

1% 1C R A B A LR Shag.
B

(D BTSSR
(2)  FMO fi#hs

(3) BT WU A A AR i

(4)  FERm

(GY I8

(6) WS A AR IC A S BT 2 R R R
(7) i CRC16 HIES Rk

® e

9 HEElE S AR ALK

f4:

1 FHEA

(2) AR aE A 25 A AR
3  WIET R ESRERSES
(4)  FMO 4wh5

(56) WK (CRC16)

7.8  RGEHINEHEER

2 TR SPT S LR AR A€ 51 IS 5 A S RE AT .

2ot R FZhRE T CE 5] IRz .

Wk CE 51RSET<07, WIE SPT LR 3 4E 1 .

it SPI S LB BN AE CE 5B E 815 58 .

i B E TXRX 5 AIEGE T SPI S 26 ) 75 47 4% ¥ B 7 AL A A i i ke .
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79 REE#RAE

7 i A =R, AR, i RX), AEH (TX).

Power Off

Set Battery

MCU Boot &
Initialization

CE pin>H with
TXRX pin=H

CE pin=>H with
TXRX pin=L

TXRX pin=H
or SPI setting

TX/RX Switching

TXRX pin=L
or SPI setting

B 7-1 TC32169FTG IREHHE

7.10 RAULHA

7.10.1  HEHEAEHEIRS
FERHURAS, HEAIREEE ETC 19 OBU.
BATERLE, B DAl r.

TEIE RS, HIFE#RMLE ETC /) OBU,
LR ALE 1C FREHIIEL.
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7.10.2 EHERSBRIRRES
MCU EfEZERFHATESD.
MCU BRI RSN T: Eik, MCU EMHVIMEN. REHE MCU HI51 R, 10 4EMIhfe. &5 MCU #4li% IC.
2977 fhE MCU E47 018640 E, 72 G HENRIR, RX B TX X =/MRSHHAF—AN
L0 T OBU I, BEBCRAMRIRRE .

F: 2 CE SIHBE AT, BRRFF0" 600 ps B K LMBIRBIME/ 1% IC. HES% 7.11.2,

7.10.3 RERRE

HUE % W R A AR (PMU, WAKEUP DET #1 WU REG).

ATHAT LA R a4

MR R WE, BEMERE S AR, R B A SR

Z 1C F LB HOA SR At B 5 DL R B TS e

AN MCU RiAL T2 R OPIUARERIRES, MRIIFRRE, AT HIEAEZRFZ IC FIMEE k.
PMU 1 WAKEUP DET (¥ 75 17 2% 7£ AR HRIR 2505 £ B T 40038

7.10.4 RXIRE

%R AT ASK 5% OOK i [1) RF 545 .

"B AT 5.8-GHz #5iH f) FMO 2R ) 512 5% 256-kbps ASK 3% OOK il RF 15 %5

2 TXRX 51 & E <0, % IC A RX IR

R A7 E, 21788 TXRX en (= 0Lh[DIDN BB N0 S5 M H 4, ELIn2i7 8% TXRX en B E N1, 5778 TXRX
(=01h[DO]), “0”,

SRIG S 1% 1C FRURRI A 2 2 (R i o

2k EP R Z N, S FCS (MIRIRIGT ) 15 U474 T 45 17 4 TRXFIFO (= 10h[D2047,D0])H" rx_ready "I it
T4 MCU.

e RIS T A AF 4% TRXFIFO W SCE O . 43 A7 38 PRI B CEaE Iy, B (M B SOBO i 4 78 . HL AT ok . ot
G R HEIX TR OL, TIAE A 4798 dettimer_dis (= 36h[DO]). B AT LARSHIFR S EHR B BT 35 . 8 BT 2E 2 2 ms, fEAGIIEHE T 7EIX 2 ms
P EEE

e W FIFO BB 2w B s, WInT UG 251788 clr_fifo (= 43h[D8])15 B A0 LA 4 %57 77 %% TRXFIFO.

7.105 TXRE

%77 ST LML ASK B OOK {5 5 .

Ak 5.8-GHz ALY FMO 4wfi5(¥) 512 5 256-kbps ASK 5 OOK il RF {55

5K RF fiith P2 +3 dBm (Typ.).

X TXRX 51 BIBEE A1, % 1C 28K TX R4

R AE 2 7 B B, 1% 2747 %% TXRX en (= 01h[DI1])M % B N70” 8 58 A1 &, L inas 7 5% TXRX en B3 B N“1” %475 TXRX
(=01h[DO]), “17,

AL BR A T 2747 28 TRXFIFO /5, BUEAEH I LATE.

ML HTE R, tx_done FIWRELIE IIT MCU.

7.10.6 RXREF TX RS FE#

T e RXCIRESH TXOIRES, wIEA TXRX 51 IEE & 6 H & 748 TXRX FIZF 474 TXRX en. I ZF 74 (OhXX)58 ik .
B TXRX 51 BB, f NS08 B &G HF 1.3 ps DL TXCIRAFT RXCIRA . B0, w] B8 JCI% IERA 58 i PLL W14t R AR i
N 2% & PLL 81 52 i) (A1 2 30 ps ANELHE T Wi 1] Y

TERGHART, NN 2R 7% NRX A NTX ¥ B 450 .

TR MR A TXOIREF RXCIRES AT, 5 /73% TRXFIFO 4 H 3hiE kK

e CLEPTR 455 RS (A B T b A 4R 4 O
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7.11 JRFEUEEH

AT TC32169FTG [T 2 LAt A 426 . R TIFHEAMEE, 2% 7.12 him R R 2.

7111 S EEMENA

XL EOL, RATARE R A R AR AL T A .
- ERRRETCUNTE A, AN, A S BN SR IR TR E

- RGTRAENERN TR
- AR A A TR RR

- PR RF 55 R AR M FIFO 315 M1 i st . BA B Helicis b

Feegfr, e PLL 847, #HT ETC 466112

XM R T BE RO S A2, WAKE UP 51t e B AR A A Hizo™ il e ARBRR S -

KTZIC W v g AL, 2 Wk 7-1.

% 7-1 LHBRMEA

T H ]

M 2K AT

P

MR Dy e 2 LA HIEARAL -

e i AL HEAT HIIR AL R TR R R
K12 PG 5 IR 4 ARG 14-KHz i8¢
e

MW A A, MR . AR
B,z T LN L.

- FEHENPRHGIR S HIHE S T — A&
- FER B R E .

- FERRNSE R S .

R
B A /74 wk_clr (=1Bh[D8])y“1” LATE £
WAKE_UP 51 jiifth, M1 %"0%,

i

B 7% wk_reg_wen (= 1Ch[D8])A
‘17, AR, P74 wk_reg_wen 34
MR EZE0 (WIIRED.

WR, BEHFFLE wkeal_en

(= 1AR[D8]) A", [FIIE K 5 AR Th R .
W EHFA w_s_set (=0Bh[D3,D0]),
wk_num (=18h[D3,D0]), autowk
(=19n[DO0]). 18T & & % f7%5 wk_reg_wen
N1, XA AR SR AR B A F) PMU AN
WAKEUP DET [ %1748 41 - 7E S il 08 5
PMU 1 WAKEUP DET [ &5 17 as £ 2E
o

WHJE, 1% IC BEAEAERE

PR T 501 IC 1) ETC M RS2
Jr, AERMER — JOERIN CRIEHRD,

RS, PREF CE 5] IA“0"R74: 600 s

};g R, AR T | AT HEA. MEEHCESIE, W0 21
Wit CE 31 A i
ETC R5R f RS MR AT | s OF 51 MA"0FF4E 20 s s A
. WG, W CE M, M0T .
i R A XIRX R A5 i it e \
i 25 1 S R B S o i%igﬁijggw ROREEE e, wmsen ot 00nID71)7y
ol fir. DR S B 7 " S RST WA HAKE0" (1)
=X o - R ;ﬁ) iﬁ%ﬂﬁ@l}ﬁ%&ﬁjﬁf@ﬁ CE 5| T/
- MCU K68 528 5 4 H AT
W H A7 %% PLL_RST (= 08h[DO]) “1”,
PLL PLL B3, PLL BRI | - RXCHAR TX 4ok o et PLL %2 45 f7 58 A2 PLL HL B4 V144 AL 0
Shr ik, - WY RF ST ey

s, EFEAN0%

E: RTHERGREEN, 2% 7.11.2.

FE: R PTIRAR TR R ORI A R

14

2017-09-19




TOSHIBA e

TC32169FTG

7.11.2  ERJEMEEERTIE

ETC B 2G4 TC32169FTG M MCU 1E ¥l 2%, R B 5 HAT REITEBITRET .

XEF“REG R EIEZ A MCU 1B A H 81 8T,

B, BXHZ IC F MCU #E47 IE #8567 AT Wl U6 1L .

WHJE, 1% IC 1 MCU KPR EAHER . (MCU TFAHIAT TR i S AL AR G40 i e B 307D

5 F R A B S TR R, MCU B RFYIEEL a3,

B—JH, #HJ§i% IC ' PMU Ml WAKEUP DET HPIRS A E (RIRIRAS, TXORZ, 3 RXCIRE). MCU M E % IC K
CE 5| I Z«0”FFRF4E 600 ps 5T AR 2 1% 1C FPIRAS 127 i 221X 600 ps I 1E] PN HEAT 8 31 SR 5 1% IC 3HE N8 AR H e IR 2
R 28 PMU M1 WAKEUP DET K2 RSN E, BB ZFa8 8% E ULe RE AL AYIIR LG 7 1 e IR 7.

FEIE I Z5 A7 A8 W B DA SE WIUE1b 2 B, MCU RAE2EH CE 5 IR A7 /5254 400 ps BE K.

RETFFUEITT I 7 BB T

VDD

Supply
Voltage

1 0

i I > I

| | 2400 ps
State of Power converaence state uncertain RF RX
TC32169FTG Off 9 state | enable

! : ! A

| Duration depend I Initializati

: on MC | nitialization by

Kk— onMey ! register settings

I

,‘\‘Q'Atéﬁ of P%v]\c/fer boot Power Onjand initalized

i

i

| 2 600 ps  /

: VDD
State of : Not be
CE pin ! determined

0

B 7-2 RGTFHFEZES

Ve BT PR RS SRR [ g T SRR % AR
T R EORRRE P TR T Z I )58 R A REPRIE 1 IC 1 T Ak .
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TC32169FTG

7.11.3 MEEIhAE
% i A MR T BE LA 5.8-GHz SEX I 14-kHz W .
LI F] 14-kHz MRS S, WAKE UP 5| 7L H SRR = P <17
24 WAKE_UP 5|l H«1”, % IC IRAPHEL SPT S k3 i 2, ARG 5e R B AR E .
2% i T ETC B, 1% IC S EF MLFF ) E she BRIt
MIEFE ESRBRIIRERT, % IC RETENR R 14-kHz MRER(S 5 )5 B BT aa5dE il . B IC fgFmT #2041 5830 Al 5840-MHz {55 L
AT AR AR 42 il o
MIEMSE RS, BAREW T FIFO 77 8% IF IR IRETN .
R CE 5l s 217, BUEdRE 1 E5.
W PRI P P F G R % BRI T SPT MR AR R AE RS TR 58 i, [FIIN CE Bl A1,
FEWEE IR, 785 autowk (= 19h[DO])N.AE PMU F1 WAKEUP DET #4A46H 5 E <07,
WIRFAERAPEEN, MV N0, W] R H A REL .
FEWE HIREE, 2478 autowk (= 19h[DO])N.7E PMU F1 WAKEUP DET #J4a40H 8 <17,
EHEANARIARAS BT, Ml B HER ML (SR % PMU Ml WAKEUP DET M2 fE 5% . Frde 5 i nee B2 o i 2 2%

1) i RN

{24 CE 51 JIA<0"I, ZIhAgnTH.

2P B IR RS, FERGIIE] 14-kHz MeBE(S S i, WAKE UP 3| g H“17,

B 5 RONIE I MCU #2110 1C (iR 8% . RG08 shinf (]2 1% IC 1 MCU 755 MM BE T4E 4 J8 shi [a] i) .

T 14 kKHz wakeu
State of _ it Data Packet
RSU ] signal
H ' >400ps !
 —
State of
TC32169FTG Sleep wakeup ~x
A A
_ VDD
State of
WAKE_UP pin 0
Set GPIO of Set registers
 / MCU 9
atétj of Sleep wakeup Active
B 7-3 HPnemE

T BT IS 5 RS (A R T S AR G 8 R
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TC32169FTG

) H )i iR
L E AR, ERIE] 14-kHz ME(E S, Joie CE 5IMER £ />, WAKE_UP 3] H«1".
%P i E B XOSC RS 46 -
2 WAKE_UP 5| JHAZ 4170, 4R CE 51 R0 20 pus B, Wi IC ¥ B 3k E N B 3.
1% IC #1 MCU W] 1E B ZhMe i 047 JH 3
Fir LRI 45 56 )3 i (] .
FHFEIE R SR B R FE

State of .

RSU 14 kHz|wakeup signal Data Packet

H I 2400 ps !
K
State of RF
TC32169FTG Sl wakeup | o able RX
AA
VDD
State of
WAKE_UP pin o
Set GPIO
of MCU Set registers
,\S/Itgtj of Sleep wakeup Active

B 7-4 Auto Wakeup

7E: MCU F1 TC32169FTG 2 [A] (I8 {5 N 75 1% S e it i 7] 45 50 )5 46
B AR RS S R TR B e T AR 3 s TR

17
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TC32169FTG

7.11.4 EHE
Y CE 5|72 H<0"I, Tk FAaREE R4, % IC HEAKRIRIRE .
TEHENARHRIR A AT S AR EFAE TX RSB RXCIRA I, B3 B AERHRIR A BT FH e R T 8, SRJ5 CE 51 IR S 80807,
KR5S Bl B PR AT AF AR WA R TAEE N T, MIMeERIIRE AT REAE T — MBS SR IR AN Re IR LA
Pz e P B 7-5 Fis
2 MCU HENARIRARZSHT, L1 B 27788 wk_clr (= 1Bh[D8])A“17,
S5 WAKE_UP 3| JH%i Hi<0” 40 ps B K
Ibj5, CE 5l BE 07,

PR Me R ) fig B AL IE A RIE TX/RXOIRAS 52 1o

- WHE register wk_reg wen (= 1Ch[D8]) to "1."

- WHE register wkeal en (= 1Ah[D8]) to "1."

- BELE register w_s_set (= 0Bh[D3,D0]) £ H RS HI I EE.

- BEE register wk_num (= 18h[D3,D0]) £ H RS HIHEE.

- BEE register autowk (= 19h[DO0]) E 52l CHI/E S HIWIEE.

Ji4h, MERThREE ALAHIAE T T2 R AR B GRRRR . RT AR, M SER 7-1.

TE: 4 fE WAKE_UP 5|32 90" 2 |, CE 51IHIBLE N<0”, NAERIRIRZE WAKE UP 5] B4 H R 45917,
FREA, 24T REBOTIRIN, WAKE_UP 51 CAER R

VE: NPRIE TR — WU, MCU NAERENZ ARSI KA WAKE_UP 5| it .

VDD
Supply
Voltage
0
D >40ps |
. = |
|
State of |
TC32169FTG Run (TX or RX) i Sleep
A
Set regiter: wk_clr to Set GPIO of MCU to
clear (= to “1”). disconnect
State of Power On : idle
MCU I (or called sleep, low power, etc.)
Y VDD
State of
CE pin 0

7-5 KRR FE

e XA TR R ) e AL AR AR R T BT, B IR RN
T BT RIE 5  S (A AR T R AR A R .
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TC32169FTG

7.11.5 AHIBERSE TXRX HHf#EH
e B 4 SRR TR B SR B ) A TXURX RZS

(D AR 2 AU RXOIRE

B s R R T SPI B 2k B H. RXCIRSHATEE TXRX 51 sk SPI ¥ B #HTik 3% . 75 R EIE R, % IC {3 1Lk
U, INTRPT/DIO Bl (FHF ) Ah<1”, Fearhl, dibiR A i@ SPT M4k iy . R s th rlid i SPT & 28N,
2 se R, 1% TC EE T A AT B i

B TXRX 3| 20" L B2 ERAME, ) [ 3h30 5830 MHz BY, 5840 MHz £ RF $i% . #EHWS —AMPigES, MRIE
Bt B SO W P SR A% 1) v B FH PLL 32 .

(2)  AHIF R SR TXORE

W R 2R FOE . SPT Bkt H TX RS W@ TXRX 51 BIsE SPT W B Tk . AITiAEMmN, M@t SPT MLk
BAL IR BALBE N BN BB 7% . 5790-MHz RF 155 7T i3 1% IC AYBR A BB BT K% .

ESEURERIE G, % IC 1L 8R4, INTRPT/DIO 518 (H-F W) 2«1, Hi=ddili. shIWrRAIAN@ER SPT S 2646
B T — KA BAESA R TR BUE B EAT . AT — AR B B N B AR A AaE e, 1% IC WE BT E R

(3)  HEEE UM RXCIRE

B AUE T SPI A&7 IE R H RXCIRASWAT@E R TXRX 5] sk SP1 ¥ B #F4TiEF . 1% IC it A INTRPT/DIO 5|l (HT
DIO 3| ) #Us ) ASK/OOK RF 155 #— M. KIRIE ASK/OOK K RF 15 5% S5 INTRPT/DIO 5l i th«1”, /NMRIE
ASK/OOK [{] RF 15 5 S8t <07,

I TXRX 51«0 B B R EIAME, T4 B 330k 5830 MHz B, 5840 MHz RF $% .. £ EEICR —ANMREES, R IEH
T ORI P SR ATER ) W B PLL B E .

1545 RE M beds R R 2l (512/256 kHz)BE 512 kHz HIHRRE CE¥D.

(@) EEE TXORES

EEERET SPI M TR H TX RBWEATET TXRX 5L SPI B #tkHE. i% IC Al RF (5. “I”"MAZE
INTRPT/DIO 5| JHIF=E KR 1E ASK/OOK RF 1554, “07/=4:/MRkIE ASK/OOK RF 55t .

UL RF 55 10 E iz 22 nl il i iz kA T 2
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TC32169FTG

7.11.6  H¥r

HTE 5 A INTRPT/DIO 5| fiida i o 2475 ZEAT R e, SLiseHO I 25 47 28 DL A HP IS8 TR

HHTE SR EPARII Y, ARSI . BT EL MCU RS2 e TR 7

ATELY MCU #E47 10 1T

4T rx_ready, pre_err, flag err, rxlen err, fm0 err, crc_ng, rx_abort B{ post_err FHTH, IR IEWIGE AT S5 5400 = I+
Ufo MHEAT txlen_err B tx_done HHTHT, MCU Rijf B ix £ vl DAL T — Wi

=N HW BRI TR, KT HARE, &% 8.14,

TE: B
BT AT B . A SRR T PR, INTRPT/DIO 51 A SEf A BR e,  SORBCE T i BT BR s, (HI RS HUT
hibi LAE. RTHFRE, 2% 8.15.

E: TEBR A
FEAS TR AT BB . S4TSR T ER AT TS, INTRPT/DIO 5] M 38 9407, H W2 7728 N DA 2 DLE &%
=k, XTEHTEE, 5% 8.16.

T R

AT i INTRPT/DIO % 5 S IR ME AT @ 27 47 4% int_inv #4700, fEASC, {52 INTRPT/DIO 3| iy g1 it Bp
FonBHAT R . ST R IEH], 555 817,

R 7-2 HRE

R .
A St P8
rx_ready 11h[DO] MIERERGE 2 )25 B Wi, HHAT rx_ready 1. MCU 7 A\ TRXFIFO B 2 )2 15 B il

tx_done 11h[D1] 2 5E WL, KHRAT tx_done HilBr. R MCU 1) tx_done Hr B LIRS N —1i.

pre_err 11h[D2] WERAE RXCIRERT 2 ms WRMEBIFTF(E 5, KHAT pre_err F1lH,

flag_err 11h[D3] WHRAE RXCIRERT 2 ms WA BIWHRIEIHCE S, AT flag_err Fikf.

rxlen_err 11h[D4] LK E R T EEA (Ml 17h) HPRER, BT rxlen_err k.

fm0_err 11h[D5] IR BAR B WOE R R A FMO RS8R, AT fm0_err H kT,

crc_ng 11h[D6] iR CRC WA 45 RASNIER, #4047 cre_ng F .

rx_abort 11h[D7] AR WU AR Ak I B R, K 3RAT rx_abort 1l

5 F G FBAE SROE TR, ArPAT Z . SRR B FPES, AT post_err k. 7EERIA
B E PR AR S RS

WAL EARIN, AT tlen_err il AR RIGKEA R RANEKERT 2 7
o

post_err 11h[D8]

txlen_err 11h[D9]
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TC32169FTG

7.12 WEEZEH
AT MCU .
PEJ%sfs], xtdE ETC RS BT 3 .
XL T ER R AT RE SR WG B A7 8 W B o
TELLTRFREE S, RIS AT R R 2 A 25
WFAFRMRG, LTEMZFARITRREIAN. A7 RARE ETT 8 “AF F A MR AL il il BT I &

i PUR LR B R TR A5 5 5 S T R R IR A R

7.12.1 EHERSH TXRES (EHEED
BERAUE T SPI a7 IE R H TXOIRAS Rl TXRX 515k SPT s BT+ . AHME5 R A% INTRPT/DIO 511 (H

T DIO 1.
Power Off
During assembly of ETC.
Set Battery

Those settings depend on the specification

of the MCU.
Power On L=

Set following pin function at MCU.

Reset & Initialization Set TxRx(GPIO) to low.
of MCU Set INTRPT(GPIO) to input direction
and interrupt function.
+ Set CE(GPIO) to low.
Set GPIO of MCU to connect & Set MISO(GPIO) to input direction.

communicate TC32169FTG. Set CSN(GPIO) to high.

Set SPICLK(GPIO) to low.
* Set MOSI(GPIO) to low.

Set WAKEUP(GPIO) to input direction.

Wait for 600 ps or more
for this IC stabilization

+ Set CE pin of TC32169FTG to “H”.
Chip enable and Set TXRX pin of TC32169FTG to “H".

set to start TX.

Y

Wait for 400 us or more for

releasing reset of FIFO MODEM.
* Set regiter: dio_sel & dio_en

(= 02h[D1,D0]) to "1,0".

Set to output the receive data
from INTRPT/DIO pin.

* This setting depends on the specification of

the MCU and modem device.
Set external modem L

device to operate.

Enter data to INTRPT/DIO pin via the
external modem by controlling the MCU.

B 7-6 EHERSE DXCREKAREE (EEER)
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BEX

TC32169FTG
7122 BEREE RXRE (EEHEHD
HAE AR SPI M ZFHATiE % B RXOIRZAS t il TXRX 51 IEL SPI e B Tk,
% IC %t L INTRPT/DIO 5| #2050 (1) ASK/OOK & 5 [ffrii (HF DIO 51D .
Power Off
During assembly of ETC.
Set Battery
Those settings depend on the specification
of the MCU.
Set following pin function at MCU.
Reset & Initialization Set TxRx(GPIO) to low.
of MCU Set INTRPT(GPIO) to input direction
and interrupt function.
+ Set CE(GPIO) to low.
Set GPIO of MCU to connect & Set MISO(GPIO) to input direction.
communicate TC32169FTG. Set CSN(GPIO) to high.
Set SPICLK(GPIO) to low.
+ Set MOSI(GPIO) to low.
Wait for 600 ps or more Set WAKEUP(GPIO) to input direction.
for this IC stabilization
+ /@ CE pin of TC32169FTG to “H".
Chip enable
Wait for 400 us or more for . . . .
q Set regiter: dio_sel & dio_en
releasing reset 1}‘ FIFO MODEM. (= 02h[D1,D0]) to "1.0".
Set to output the receive data
from INTRPT/DIO pin. —
Prepare to start demodulating after interrupt.
i This setting depends on the specification of
the MCU and modem device.
Set external modem device to —
prepare demodulating.
B 7-7 BEHERESE RXCREPRER (EE8EED
22 2017-09-19
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TC32169FTG

7.12.3 EHRESFRBERSUES RXCRES CEH/ B shMER)
AT A P T LB PRBROIR A5 LI 6 RXCIRAS (03 BUBUT . 1% 1C 4 P 7 s PP A 2, 2 MU (1 hIe P . % TAe 5 3

H. (ETHERAR.)
Power Off

During assembly of ETC.

Set Battery o
Those settings depend on the specification
of the MCU.
Set following pin function at MCU.
Reset & Initialization Set TxRx(GPIO) to low.
of MCU Set INTRPT(GPIO) to input direction
and interrupt function.
* Set CE(GPIO) to low.
Set GPIO of MCU to connect & Set MISO(GPIO) to input direction.
communicate TC32169FTG. Set CSN(GPIO) to high.
Set SPICLK(GPIO) to low.
+ Set MOSI(GPIO) to low.
Wait for 600 s or more Set WAKEUP(GPIO) to input direction.

for this IC stabilization

* /@ CE pin of TC32169FTG to “H”.
Chip enable

Wait for 400 us or more for
releasing reset of FIFO MODEM.

Y

Initialization of
PMU & WAKEUP DET

v

Wait for 120 us or more for
oscillator calibration is finished.

+ Set regiter: wk_clr (= 1Bh[D8]) to “1”.

Set register: wkcal_en (= 1Ah[D8]) to “1”.
Set register: wk_reg_wen (= 1Ch[D8]) to “1”.

Set WAKE_UP pin to “L”

preparing for next RX. Set following pin function at MCU.
Set TxRx(GPIO) to Hi-Z.
Set INTRPT(GPIO) to Hi-Z.

Wait for 40 ps or more for Set CE(GPIO) to low.
WAKE_UP pin becomes “L". Set MISO(GPIO) to Hi-Z.
+ Set CSN(GPIO) to Hi-Z.
Set SPICLK(GPIO) to Hi-Z.

Set MOSI(GPIO) to Hi-Z.
Set WAKEUP(GPIO) to input direction
+ and interrupt function.

Set GPIO status of MCU to Sleep.

Set MCU to Idle
(or called sleep, low power, etc.)

B 7-8 EBERSIRERRSUAESR RCRE (EHEE 3hHeE)

7 AT RS RXCIRE I A shMeE T/E, FEA PMU M WAKEUP DET #1840 1% B 2577 8% autowk (= 19h[DO])AN“1”.
H: “Hi-Z7 R B P, %3 E B T IR

This setting depends on the specification
of the MCU.
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TC32169FTG
7.12.4 EHE
4 CE 51 AR A0”BF, % IC #EAMRIRAIRS .
LA BB KA 2
RLAEPAT 4 BT T8 BN — KRB H (v 45
@ Set regiter: wk_clr (= 1Bh[D8]) to “1”.
Set WAKE_UP pin to “L”
preparing for next RX.
Set following pin function at MCU.
Set TxRx(GPIO) to Hi-Z.
Set INTRPT(GPIO) to Hi-Z.
) J Set CE(GPIO) to low.
Wait for 40 us or more for Set MISO(GPIO) to Hi-Z.
WAKE_UP pin becomes “L”. Set CSN(GPIO) to Hi-Z.
Set SPICLK(GPIO) to Hi-Z.
* Set MOSI(GPIO) to Hi-Z.
Set WAKEUP(GPIO) to input direction
Set GPIO status of MCU for Sleep. and interrupt function.
Set MCU to Idle
(or called sleep, low power, etc.)
This setting depends on the specification
M of the MCU.
B 7-9 TXRXREBMRERE
VE: MM TAESE N, ZF 4748 autowk (= 19h[DO])MTE 5 5
VE: FEBENARHRIRA T, WAKEUP (GPIO) N ARAEZE SN F LLR D13 AT b7 .
TN, MCU JEikAE T — ) i@ WAKE_UP 5| i tH 3k 47 5 3
VE: “Hi-Z7efemibr. i ERFR T IRER.
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TC32169FTG

7.125 RERRER] RXRE CEFMEER)
277 i B MR EE T e LUK 5.8-GHz #ELK) 14-kHz K TF .
LG IE S UL S 5, WAKE_UP 5| ifH <17,

B AR TAE, H i 8 shne g .
TEH MR R, 2'e i E CE 5N 1", MCU B3zt .

TC32169FTG
detects a signal.

¢ As TC32169FTG detects a 14 kHz
WAKE_UP pin of TC32169FTG Wakeup signal from RSU.
outputs “H”. (Interrupt) o

¢ B

Set following pin function at MCU.
MCU becomes active. Set TxRx(GPIO) to low.
Set INTRPT(GPIO) to input direction
and interrupt function.
Set CE(GPIO) to high.
Set GPIO of MCU to connect & Set MISO(GPIO) to input direction.
communicate TC32169FTG. Set CSN(GPIO) to high.
Set SPICLK(GPIO) to low.
i Set MOSI(GPIO) to low.
Set WAKEUP(GPIO) to input direction.

Wait for 600 ps or more —

for this IC stabilization
Set register: wkcal_en (= 1Ah[D8]) to “1”.
Set register: wk_reg_wen (= 1Ch[D8]) to “1”.

Initialization of
PMU & WAKEUP DET

B 7-10 i EABEEEARRED RCRE

T FEZRTHE IR, WAKEUP (GPIO)RL{RAEAE S A BAI D) AT b o
A, MCU JEiFid id 12 5 A e iy 24T )5 30«
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TC32169FTG

7.12.6  HRERREE] RXRE (BIIHREED
15 SIMBEIRE o, 24k D0 E) 5.8-GHz S 14-kHz S8 BRI S ICRC IS S0, %72 5ok B 3hE
2 WAKE_UP 5| {424 1"}, MCU &350,

TC32169FTG
detects a signal.

i As TC32169FTG detects a 14 kHz
WAKE_UP pin of TC32169FTG Wakeup signal from RSU.
outputs “H”. (Interrupt) o

Set following pin function at MCU.
MCU becomes active. Set TxRx(GPIO) to low.
Set INTRPT(GPIO) to input direction
and interrupt function.
Set CE(GPIO) to high.
Set GPIO of MCU to connect & Set MISO(GPIO) to input direction.
communicate TC32169FTG. Set CSN(GPIO) to high.
Set SPICLK(GPIO) to low.
i Set MOSI(GPIO) to low.
Set WAKEUP(GPIO) to input direction.

Wait for 600 ps or more
for this IC stabilization

i Set register: wkcal_en (= 1Ah[D8]) to “1”.
g Set register: wk_reg_wen (= 1Ch[D8]) to “1”.
Initialization of Set register: autowk (= 19h[DO0]) to “1”.
PMU & WAKEUP DET

B 7-11 @it B3MmEERARIRRES R RXRE

T EZRTHIEERA T, WAKEUP (GPIO)MARAE T # N\t LR ) 4047t
0, MCU Joikidid iz H shm B e 547 )5 5) .
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TC32169FTG
7.12.7  ARERREE TXRS
FEMARIRSIRZS 2 TXOIRAS W HEHBUT 1, MCU #5| TC32169FTG Fl1RH R4t .
Set following pin function at MCU.
MCU becomes active. Set TxRx(GPIO) to low.
Set INTRPT(GPIO) to input direction
and interrupt function.
Set CE(GPIO) to high.
Set GPIO of MCU to connect & Set MISO(GPIO) to input direction.
communicate TC32169FTG. Set CSN(GPIO) to high.
Set SPICLK(GPIO) to low.
¢ Set MOSI(GPIO) to low.
Set WAKEUP(GPIO) to input direction.

Wait for 600 us or more —
for this IC stabilization

'

/ Set TXRX pin of TC32169FTG to “H".
Set TX

Enter data via SPI bus by
controlling the MCU.

B 7-12 @i MCU #Hl i MRBRRAS D] TX RERIF
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BEX

TC32169FTG
7.12.8 RXRE
IR R TERE S, BIES, R, AEdafeimn s MCU.
TX or Sleep
INTRPT/DIO pin of TC32169FTG
outputs “H”. (Interrupt)
i Read status data to need for this operation

Read interrupt status L

11h[DO]="0"

'

11h[DO]="1"

Check interrupt:
rx_ready (= 11h[DO

Read Byte Length
of RX Data

Read FIFO Data

'

from register:11h[D9,D0] via SPI bus.

Write status data to register: 13h[D9,D0]
Clear Int t
carinmtemipt mm—1 | via SPI bus which are read from register:

11h[D9,DO] .

Read byte length of RX data setting
from register:1Dh[D8,D0] via SPI
bus.

Read RX data from FIFO
register:10h[D2047,D0] via SPI bus
referring that byte length. The byte
length of FIFO is shown above
register:1Dh[D8,D0] .

Check, analyze and
utilize received data.

/Er the system operation

7-13  fREERAERIK

28
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TC32169FTG

BST BUWE K RX IRES
e, DL R SR T b5 ETC R4S E S, BlEs, Kl MEGREHE MCU.

TX or Sleep

- RX

INTRPT/DIO pin of TC32169FTG
outputs “H”. (Interrupt)

* Read status data to need for this operation
Read interrupt status ——— | from register:11h[D9,D0] via SPI bus.

Write status data to register: 13h[D9,D0]
Clear Int t
earintemupt m——onH | via SPI bus which are read from register:

11h[D9,DO] .

11h[D0]="0" 11h[DOJ="1"

Check interrupt:
rx_ready (= 11h[DO0]

Read CRC result of both
initial All “1” & All “0”.

5Ch[D8]="0" 5Ch[D9]="0"

Check CRC result:
5Ch[D9,D8]

Write data to register:
2Ch[D3,D0] as
(0,0,0,1) via SPI bus.

: : Set all "0" CRC initial
Write data referrin
availabie CRG value for TX/Rx CRC
operation to
register: 5Ch[D0] via
Write CRC SPIbus. Write CRC Selection
Selection (Optional)
— v This register setting is
Read byte length of RX Read Byte Length optional. Select one RX
data setting from of RX Data CRC (original crc) check
register:1Dh[D8,D0] via result.
SPI bus.
AL A Read RX data from FIFO
register:10h[D2047,D0] via SPI bus
i referring that byte length. The byte
length of FIFO is shown above

Check, analyze and register:1Dh[D8,D0] .
utilize received data. —

For the system operation

7-14 BST £ (dtE ETC R4H K CRC HAINF) KI5 S-SRk

VE: rx_ready IR E A7 A% cre_rslt b (= SCh[D9])2&"1"8L 27 /7 4% cre_rslt_a (= SCh[D8])/&"1"s X PP I NIA B EZ. BT

L, fERL# CRC SRLAT, 8 BIXPA O AR R AE.
I KT“CRCEHSN"HHEAGEL, 5% 7.15.

29
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TC32169FTG

7.12.10 HWRHERTEH
DLR R B R T 76 RS T B O I«

Set register: NRX[D20,D0]
(= 04h[D15,D0] & 05h[D4,D0])

Set next RX frequency via SPI bus.
Reset PLL — | Setregister: pll_reset (= 08h[D0]) to “1”

i via SPI bus. .
Wait for 30 ps or more
for PLL stabilization

B 7-15 7& RXIRZESHARI BB % ik

BRIV E A 7.2 FiR.
USRI EOIERRS, PLL MAEFF s s A SPI L2k % B /74y NRX LAt 47 &4 .
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71211 TXRE
DL A s T B A R MCU R A LT

RX or Sleep

-----

Write the transmitting
data to FIFO register

'

INTRPT/DIO pin of TC32169FTG
outputs “H”. (Interrupt)

¢ Read status data to need for this operation
from register:11h[D9,D0] via SPI bus.

Read interrupt status

Write status data to register: 13h[D9,D0]
S ——— | via SPI bus which are read from register:
11h[D9,D0] .

11h[D1]="0" 11h[D1]="1"

Check interrupt:

tx_done (= 11[D1]) For the system operation

Check the completion of frame
transmission.

B 7-16 FELAARERIRT
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7.12.12 fEBBHERER
DL R R SR T2 TX RS B A 50 (0 U«

Set register: NTX[D20,D0]
(= 06h[D15,D0] & 07h[D4,DQ])

Set next TX frequency via SPI bus.
Reset PLL — | Setregister: pll_reset (= 08h[DQ]) to “1”
via SPI bus. .

'

Wait for 30 ps or more
for PLL stabilization

B 7-17 7 DXCRBWE R R E L

e ERIRATE D 7.2 iR
W SANERYIIBERATRE, PLL METFAAEE L4 mTimd SPT B4 & B 3 /7 8% NTX DUk T &AL,
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7.12.13 RXIREP TXRE
W RE {557 SO, B TXRX 3 I8k SPT a2 il

Set register: NTX[D20,D0]

(= 06h[D15,D0] & 07h[D4,D0])
o via SPI bus during RX.
In this case, setting of PLL reset

by register is not required.

Set next TX
frequency
Set TXRX pin of Set register: TXRX_en to "1"
TC32169FTG to “H”. and register: TXRX to "1".
Set TX by pin Set TX via SPI bus

!

Wait for 30 us or more
for TX setting and stabilization

7-18 RXREF] TXRE
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7.12.14  TXREF] RXRE
W RE {557 SO, B TXRX 3 I8k SPT a2 il

Set register: NRX[D20,D0]

(= 04h[D15,D0] & 05h[D4,D0])
via SPI bus during TX.

In this case, setting of PLL reset
by register is not required.

Set next RX
frequency
Set TXRX pin of Set register: TXRX_en to "1"
TC32169FTG to “L". and register: TXRX to "0".
Set RX by pin Set RX via SPI bus

!

Wait for 30 ps or more
for RX setting and stabilization

B 7-19 TXREDZ RXRE
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7.13  TRATHE RS IR B

PN AT HERR WL S5 /NS TR] (] B% (10 ps) 26 J5 ORI, 0 2 A7 25 S R WSCROE 1) s I R B s

B 1
B — TR 5 SR 2]
— 1st frame subsequent frame
——————— 10 us
_DATA ‘frame end mark ‘ postambleH“ preamble |frame start mark
Interrupt 1%32 us j 7"7""
(rx_ready) 90 ps
Register read timing (duration) W
(RXdata_len, TRXFIFO) < > <

Overwrite TRXFIFO by subsequent frame

7-20  PEAMMEE TRXFIFO B P

217 #% RX data_len (= 1Dh[D8.DO])FI 2377 #% TRXFIFO (= 10h[D2047.D0]) L B I} 8] [6] B8 2 A M rx_ready (= 11h[DO]) Wi AT £
WAL 2 U6 90 ps S5 (210 ps).

B 2:
RS —/Mi. TC32169FTG HEA TX RE.
—1st frame subsequent frame
fffffff 10 ps
DATA ‘frame end mark ‘ postambleHu preamble |frame start mark
Interrupt Lz us *‘ T
(rx_ready) 90 ps
R W
egister read timing (duration) - > e

(RXdata_len, TRXFIFO)
Overwrite TRXFIFO by subsequent frame

7-21 — AR TRXFIFO B

L% RXdata _len AIZFAE2E TRXFIFO 2 HUN 8] (8] b8 9 M rx_ready BB AT 2 K — IR EIEALH 2 46 90 ps J5 (210 ps). 2454 48]
TX RZSH, 274788 TRXFIFO #iiERR .
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7.14 CRC iR Wik

SR CRC G5 RANIER, E WL R bRId, MCU 75l BB iR CRC 25 5L

BT 25 IE#) CRC 45 R 5L .

— 1st frame subsequent frame
——————— 10 pus
_DATA ‘frame end mark ‘ postambleHM preamble |frame start mark
132 —
Interrupt &
(crc_ng) 90 ps
Register read timing (duration) - 210ps > «— -
(RXdata_len, TRXFIFO, CRC_DATA)

7-22 CRC £ razik

7.15 CRC i%&#

Overwrite TRXFIFO by subsequent frame

Y517 sel_cre (= SCh[DO])E N"0" H.Z778% cre_inv/Isb_msb/cre_pol/cre_ini (= 2Ch[D3,D0)# & N (0,0,0,0), WL BI¥IEE1E
42" 1" FI4 0" ) CRC 455 . X EMRE CRC 2RI HHE K. "1"CRC WA SHn] L E FI %7784 cre_ini (= 2Ch[D3,D0]).
‘B CRC B S HURIE VI 4A {H 424" 1" (1) CRC 45 RHiE
CRC R ML R T F A28 crc_rslt b Al cre_rslt_a (= SCh[D9,D8]). CRC £ 5 H) 1 B 4E B 17 %% cre_rslt b Fll erc_rslt_a DL

rx_ready HF W T 3EAT RS R E . AR cre rslt b A2 0", KR EIWIARIE AN 0" H CRC M. 4754785 crc_rslt_a A2"0"

I, KRR E AN 1 CRC i,

PG CRC 4558, #4788 crc_ini (= 2Ch[DO)M IEI# E » 275708 sel_crc WE A", RA"I"CRC KEH R, VIHMELEA"0"
fl] CRC ZH0 T3 WA A H 80" CRC 45 BB AR IEM . CRC %32 )5, 1788 sel_cre ML E " 1" LMEAE <17 CRC #

7.
XfF CRC i&F, ZHK 7-23,

Configured by

register: crc_ini (=2Ch[D0])

All "1" initial value
of CRC frame

All "0" initial value
of CRC frame

N

L

Set by
register: sel_crc (=5Ch[D0])

B 7-23 CRC #%&#%

“OR”
logic

VE: 713, 714 F17.15 AN EHTHMEILE ETC MRS,

Value of
register: crc_ng (=11h[D6])
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7.16 HTRGEHBI R FFRTH

7.16.1  SPI #ZHIBEERKR R

SPI 4T R BES BN TR 2 sV (8 60 FISEHE (16 f0).
BEEUSRS A R R FE R = G0 R AR L SRR S A, 2 B ANE (SRR, "1V IR, B SP A
1A SR A SR ]

(1) SPI B AVjkg

\Z W="1" as write operation.

address write data To separate each communications, The

"H" duration of CSN pin should be longer
CSN than the 1 cycle length of SPI clock.

B 7-24 SPIwrite format

(2) SPI BE2HU %

SPICLK
/ R="0" as read operation.
N 3
address :
MISO {1_5~14~13l12l11l10\
read data To separate each communications, The
"H" duration of CSN pin should be longer
CSN than the 1 cycle length of SPI clock.

7-25 SPIEE#E R

SPI FIFO # 4 #% NH M & B F BT R iz sV iEHbl (8 6D F%EE (2048 ).
FIFO ¥4l K B L 8 AN N —AN BN . B2 128 T B /b e S A8 & FaANE S BR85S SPT 2 H 4
XA . SPIFIFO ¥ 4% Ak 2 4 10h (TRXFIFO Z1788).
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(3) SPIFIFO %4 5 AV il #% 5K

SPICLK

MOSI

g ||

MMHWHWHWHWHWHU

"1" as write operation.

CSN

T
SIBISISIS| S
0 0f1 1]0 0 O R BRI ElIR|R
N = B BN DS

- T
I\.)
1 1 O 0 o O ............ 5 0
|

N/
address FIFO data

The register address is pointed as 10h

1 1 1 1

T T T T

To separate each communications, The
"H" duration of CSN pin should be longer
than the 1 cycle length of SPI clock.

(TRXFIFO register).

Bl 7-26 SPIFIFO BHEBAER

(4) SPIFIFO HuHfaisz vy i i X

SPICLK

MOSI

g |11

"0" as read oper‘a‘tion
The register address is pointed as 10h

é-——’—_“"_-_(TRXHFOremﬁeﬁ
0[1]0 0 0 0;

[T

AR

MISO

Y i
address :

'''''''''''' ° °

CSN

1%0Z |
9v0z
Sv0z
Yv0Z
£v0Z
Zv0Z

read data

To separate each communications, The
"H" duration of CSN pin should be longer
than the 1 cycle length of SPI clock.

B 7-27 SPIFIFO R REHE R
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7.16.2 SPI{ESH)FHE
TC32169FTG ) SPI {5 5 i Ml FME & B T Fios . Z B R 7 i TAELUH T & .
EENF R ERRANTEIEMH . SPICLK i M A 8 MHz B /ML 4i% IC 5 MCU 2 [alil {5 2. T~ B i AR (0 X I R %t
b - AR

teko | Min ‘]5 ns tesn | tcswi  Min 12’:'|> ns
J ? Min 15 N— d
CSN \ | // /) e / |
| T 7/ ]/ T
| I |
| | |
| |
SPICLK ' [ ) — \J.__ [ |\
tekwe | : tekwn | :
Min 5 ns IHHI ! Min 5 ns : :
| I |
| n | /
MOS| |  G— ) - 7/ & -
|

—y —

|
tmio Max 35 ns tvio Max 35 ns

|
|
MISO // )g ’/D(

— - —

B 7-28 SPI{5SHFH#K
® 7-3 SPIEEHRF

TiH iR Min Typ. Max Unit

SPI CLK Frequency fspi 0.05 8.0 8.192 MHz
CLK “H” Time tokwh 5 — — ns
CLK “L” Time tekwe 5 — — ns
CLK Delay Time tekp 15 — — ns
CS “H” Time toswh 125 — — ns
CS Hold Time tesh 15 — — ns
MISO Delay Time tmio — — 35 ns

E: PAEER AT SPT S () {F .
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8. WAFAIRA R

8.1 HEBMR

2% 8-1 I X T H E ETC N H RS TC32169FTG A [ %5 A7 28 3E4T T kiR .

KTHMERE, ZHEUTET,

& 8-1 HEHMR
B | Mk | ZhEk % fE AL RW | i85
8.2 00h | SWRST RST D7 W YA SEAL,
8.3 | 01h | TXRX Status TXRX_en D1 w PR AL B
dio_sel D1 R/W | &+ INTRPT/DIO 5| I ZhE.
8.4 02h | DIO ENABLE
dio_en DO R/W | J3H INTRPT/DIO 5] fl.
8.5 04h | PLL_RX1 NRX [D15,D0] RW | &E#Ik PLL 4% (LSB).
8.6 05h | PLL_RX2 NRX [D20,D16] RW | &E#HI PLL 5% (MSB).
8.7 06h | PLL_TX1 NTX [D15,D0] RIW | &E &% PLL #ii% (LSB).
8.8 07h | PLL_TX2 NTX [D20,D16] RW | & 4 PLL Jii% (MSB).
8.9 08h | PLL_RST pll_reset DO w A7 PLL B,
8.10 | 09h | TX_Power_Control outctrl [D11,D0] RIW | =i,
bw D8 w P IF PR AR TE
) ook D7 W AT P PUIR  DEI A% LAREAT ] o
8.11 | OAh | Analog_Settings -
ph D6 W 4% RSSI WEELRFF TAE.
mr [D4,D0] w PaR T EEE
8.12 | 0Bh | Analog_Settings WU w_s_set [D3,D0] RIW | % mes RS
8.13 | 10h | TRXFIFO txdata [D2047,D0] RIW | f&%i/E0% FIFO B HU/ 5 NEHE
txlen_err D9 R FEHIH B TERL
post_err D8 R RANE 5 FEES.
rx_abort D7 R R 22 1B G -
crc_ng D6 R CRC Fa 45 A I o
fmOdec_err D5 R KA FMO g sz .
8.14 | 11h | INTR_ST
rxlen_err D4 R FUIR E TE L
flag_err D3 R AT BN R IEFRIC o
pre_err D2 R KA EN AT RE S .
tx_done D1 R PP AU
rx_ready DO R B .
txlen_err_mask D9 R/W
post_err_mask D8 R/W
rx_abort_mask D7 R/W
crc_ng_mask D6 R/W
815 | 120 | INTR MK fmOdec_err_mask D5 R/W L 8
rxlen_err_mask D4 R/W
flag_err_mask D3 R/W
pre_err_mask D2 R/W
tx_done_mask D1 R/W
rx_ready_mask DO R/W

40
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Hhk | Thek % s Az R/W | %88
txlen_err_clr D9 w
post_err_clr D8 w
rx_abort_clr D7 w
crc_ng_clr D6 w
fmOdec_err_clr D5 w ;
8.16 | 13h | INTR_CLR HER
rxlen_err_clr D4 w
flag_err_clr D3 w
pre_err_clr D2 w
tx_done_clr D1 w
rx_ready_clr DO w
8.17 | 14h | INTR_INV int_inv DO RIW | Sf b5l B o
8.18 | 15h | BIT_RATE txrate [D9,D8] RW | B L.
8.18 | 15h | BIT_RATE rxrate DO RIW | &EBILELRZE,
8.19 | 16h | RAMP FIFO rmpup [D255,D0128] | RIW | &EME RE.
8.19 | 16h | RAMP FIFO rmpdwn [D127,D0] RIW | % I R4
8.20 | 17h | MAX_RXDATALEN rxlen [D8,D0] RW | &EmKIBEBEIR KL,
8.21 | 18h | WK_DET_NUM wk_num [D3,D0] RIW | 1 e it o 00 J)
8.22 | 19h | WakeUP_REG_SETS autowk DO RIW | ki TAE,
8.23 | 1Ah | CAL_WakeUP wkcal_en D8 W Ji S A E I 25 RS HE -
8.24 | 1Bh | WakeUP_CLR wk_clr D8 W &k WAKE_UP 5% H .
8.25 | 1Ch | Wakeup_reg_write wk_reg_wen D8 w B ONKUE 2 M AT AT S
8.26 | 1Dh | RXdata_len rxdatalen [D8,D0] R B FIFO A BI04 1 15 5
crc_inv D3 RW | Jx# CRC &%.
Isb_msb D2 R/W | Zeik$ MSB 8¢ LSB LA T &% dids .
8.27 | 2Ch | CRC_INI
crc_pol D1 RW | &+ CRC A k£ i,
crc_ini DO RW | i$¥ CRC B Lo fF s IMIAAME .
8.28 | 36h | RX_DET_TIMER_DIS dettimer_dis DO RIW | PSR E 6 2% -
txbit_sel [D5,D4] RIW | A p B T e S B A5
8.29 | 3Ch | TEST SEL
— fir_sel [D2,D0] RIW | 45 F -0 A S i
wk_high_det [D11,D8] RIW | 15 B 0 RS W Jok A2y 20 kHz 55E K
8.30 | 3Dh | WK_FREQ_SET o )
wk_low_det [D4,D0] RIW | 1B R ELAS DU ik 35156 2 10 kKHZ BEE /)N
8.31 | 3Eh | WK_FREQ_SET_WEN wk_freq_wen D8 W ISP ESEE IR
8.32 | 43h | RXFIFO CLEAR rxfifocls D8 W TEEREIR FIFO 247 8%
8.33 | 56h | XOSC_TRIM x0sc_ctrim [D11,D8] RIW | Gl AR s v
crc_rslt_b D9 R R B HIAGE 434 07" CRC 45 4L,
8.34 | 5Ch | SEL_RX_CRC crc_rslt_a D8 R R BTG E 43817 CRC &5 3.
sel_crc DO R/W | #&$ CRC L1E.
8.35 | 5Dh | CRC_data crc_data [D15,D0] R ) CRC % .
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8.2  00h; HMHEAHL

ik | ThRE % RIW | WIB1E BLH

DI5| — | W 0 AL (EPGE A0

D14| — | W 0 AL GRGRE RO

D13 | — | W 0 RS (EWEEAR0)

D12 — | W 0 RS (EWEEAR0)

DI1| — | W 0 A2 (EWBEAN0

D1I0| — | W 0 A2 (EWBE A0

D9 | — | W 0 RS CRBEE N0

D8 | — | W 0 AHS CRBEE N0
TERFAT 45 NV ) 1 R v A T4
1. 2

00h | SWRST 0: BIL{E <HIhfE>

D7 |RST| W 0
2717 8% 00h[D7[BEE N1, BB RPATHAFE L.
FT LA B BhiE R . 0 LI B AL, S A A A AN R g A A
HAh.

D6 | — | W 0 AHS CRWBEE N0

D5 | — w 0 AR CRUEE R0

D4 | — | W 0 A EWREN0

D3 | — | W 0 A EWREN0

D2 | — | W 0 AHS CRBEE N0

D1 | — | W 0 AHS CRBEE N0

Do | — w 0 APy (CERWKE N0

VE: PMU A1 WAKEUP DET A< R 5 A E A7
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8.3 01lh; TX/RX WR&%E#E
Huhk Tk % RIW | B BLH

D15 — W 0 AL GRWEE N0

D14 — W 0 AL GRWEE N0

D13 — W 0 R GRUEE A0

D12 — W 0 R GRUEE A0

D11 — W 0 R CERWEEE A0

D10 — W 0 R (EWEEE A0

D9 — W 0 A CRUEEANO

D8 — W 0 A CRUEEANOD

D7 — W 0 AL CRUGEE N0

01h | TX or RX State P _ i ° RS IR0

D5 — w 0 AL (CRUEE N0

D4 — W 0 FHS CRHEE N0

D3 — W 0 RS GEWEE N0

D2 — W 0 RS GEWEE N0
R TXCREF RXCRAS P47 2

D1 | TXRX en | W 0 0: 5F TXRX 5B <¥IthE>
1: J& %47 % 01h[DOJ# & .
RXCIRA LRI TX RS .

DO TXRX w 0 0: RXCIRA <Ak E>
1 TXCRES
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8.4 02h; #%# INTRPT/DIO 3| IThRE

Hiht Theg % RIW | ¥I4E L]
D15 | — w 0 FHSs CRBSE N0
D14 | — w 0 A CRUBLE N0
D13 — w 0 AP (CRUGEE N0
D12 — w 0 AL (CRUGEE N0
D11 — w 0 RS CRHE N0
D10 | — w 0 RS CRHE N0
D9 — w 0 A CEWRENO0D
D8 — w 0 A CEWRENOD
D7 — w 0 A CRUBE N0
D6 — w 0 A CRUBE N0
02h | DIO ENABLE | ps — w 0 RS GEWSEE A0
D4 — w 0 AL (CRUGEE N0
D3 — w 0 AR (RUGEERNO0
D2 — W 0 AHES CRUEENOD
IEPETE H A T4 /O 1) INTRPT/DIO 5 IS 5 77 1l (B
1745 dio_en & E 1" .
D1 dio_sel w 0
0: INTRPT/DIO 3| Jil/& % Hi o
1: INTRPT/DIO 5| BIE A -
4% INTRPT/DIO 51 I3 8E
DO | dioen | W 0 0: INTRPT/DIO 5l I T+l <¥IHAME>

1: INTRPT/DIO 5| i T Hs 5 N i i 51 1)
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8.5 04h; B PLL HiZERE (LSB)

Hhhik Ihhk % RIW | ¥I4EE L

D15 | NRX[15] | W 0

D14 | NRX[14] | W 0

D13 | NRX[13] | W 1

D12 | NRX[12] | W 0

D11 | NRX[11] | W 0

D10 | NRX[10] | W 0

D9 | NRX[9] | W 0 ¥ & PLL % (LSB).

D8 | NRX[8] | W 1 WEH flo MHz x 125, (fio & 3%
04h | PLL_RX1

D7 | NRX[7] | W 0 FIUHHHR: 5835 MHz

D6 | NRX[6] | W 0 AR MVIUAE R “211Fh”, )

D5 | NRX[5] | W 0

D4 | NRX[4] | W 1

D3 | NRX[3] | W 1

D2 | NRX[2] | W 1

D1 | NRX[(1] | W 1

DO | NRX[0] | W 1

Ve BRARAAF SR SPI T I E, T W A2 B BB AR E .
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8.6 05h: i PLL FHiZiEE (MSB)
Mk ke % RIW | BIsH1E TiBg
D15 — w 0 REL (RVEE N0
D14 — w 0 Repss R E AN
D13 — w 0 RES CEWEE N0
D12 — w 0 REe (BPUEE R0
D11 — w 0 REe (G E A0
D10 — w 0 REe (G E A0
D9 — w 0 REL (RUGEE N0
D8 — w 0 RES (AU E N0
05h | PLL_RX2

D7 — w 0 AEL CGREE R0
D6 — w 0 Repds (CREE AN
D5 — w 0 REL CEWEE N0
D4 | NRX[20] | W 0

BE W PLL i (MSB).
D3 | NRX[19] | W 1

WHEAE flo MHz x 125, (fo &N FBAIZ)
D2 | NRX[18] | W 0

FIfgHiZR: 5835 MHz
D1 | NRX[17] | W 1

(AR HIVILR{E R “000Bh”. )
DO | NRX[16] | W 1

v BARSAAE SPI BT R E, 7N A7 2 HE B B ONVIAA1E .
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8.7 06h: 5% PLL $iZEE (LSB)

Hhk ek % RIW | #FIEHE i

D15 | NTX[15] | W 0

D14 | NTX[14] | W 0

D13 | NTX[13] | W 0

D12 | NTX[12] | W 0

D11 | NTX[11] | W 1

D10 | NTX[10] | W 0

D9 [ NTX[9] [ W 1 % B AL PLL 4% (LSB).

D8 | NTX[8] | W 1 BB A flo MHZ x 125, (flo /& A HHE)
06h | PLL_TX1

D7 | NTX[7] | W 0 HIEEHRZ: 5790 MHz

D6 | NTX[E] | W 0 (AR HIVIGHE 2 “0B26h”. )

D5 | NTX[5] | W 1

D4 | NTX[4] | W 0

D3 | NTX[3] | W 0

D2 | NTX[2] | W 1

D1 | NTX[(1] | W 1

DO | NTX[O] | W 0

VE: BRAPSAEESIELL SPIREATBCE, WA fF s il Bt B N Ian{E .
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8.8  07h; f&%i PLL MZEEE (MSB)
ik iRk LA RIW | #13R{E VLB
D15 — w 0 AES (RWEE R0
D14 — w 0 AFESL R E N0
D13 — w 0 R CRBGEE N0
D12 — w 0 R CRBGEE N0
D11 — w 0 AL (BT N0
D10 — w 0 KL (BT N0
D9 — w 0 KL (FEE N0
D8 — w 0 R (FHE N0
07h | PLL_TX2

D7 — w 0 AFESL R E N0
D6 — w 0 AFESL R E N0
D5 — w 0 AH L (WK E N0
D4 | NTX[20] | W 0

BB AL PLL A% (MSB).
D3 | NTX[19] | W 1

W EE flo MHZz x 125, (fio =N ERHZE)
D2 | NTX[18] | W 0

VIHEHHZ: 5790 MHz
D1 | NTX[17] | W 1

(A2 BIVILEE & “000Bh”, )
DO | NTX[16] | W 1

T BRARFAEAGE SPITIRE, &M EFER SR % B AVITAE .
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8.9 08h; E4I PLL Block

1: PLL MBI AR BIE -
0: BLME <HIghfE>

Hihk iRk £ RIW | #I8H{E BLH
D15 — W 0 AHES CRUEENOD
D14 — w 0 AHES CRUEENDOD
D13 — W 0 A CEWRENDOD
D12 — w 0 AL CERWEENO0
D11 — W 0 A CERWEENO0D
D10 — W 0 A CRUEENO0D
D9 — w 0 AELex CEWEE A0
D8 — w 0 AELex CEWE A0
D7 — w 0 AHES CRUEENDOD
ogh | PLL RST D6 — w 0 ANHES CRUEENDOD
D5 — W 0 REe (EUGEE A0
D4 — w 0 REe (EUGEE A0
D3 — W 0 A CERWEENOD
D2 — W 0 A CERWEENO0D
D1 — w 0 AEex CEWEE A0
TR E NV RR P PLL B F8UE TAE.
PLL &0 27 17 352 F T 9184k PLL BBkl & 2% . M6 TR
DO | pll_reset | W 0 UG T R IE BRI AL

TE: 24 TC32169FTG MAKRRRZAS FFUAEL K AE TX RS RX RS IEEASR, PLL 47 A 34K
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8.10 09h; fHThZR#EH
Hihik TheE 2 RIW | #I861E LB
D15 — w 0 AL (FVEE N0
D14 — w 0 AL (FVEE N0
D13 — w 0 ANES (BRUEEBENDOD
D12 — w 0 AL (RUGEE N0
D11 | outctrl[11] W 0
D10 | outctrl[10] W 0
D9 outctrl[9] W 0
D8 outctrl[8] W 0
09h | TX_Power_Control
D7 | outctrl[7] w 0
FH Tt i) At Th e st o
D6 | outctrl[6] w 0
VigaE: &FAh0
D5 | outctrl[5] w 0
RTEHIET, SHK 8-2 Mz 13,
D4 | outctri[4] w 0
D3 outctrl[3] W 0
D2 outctrl[2] W 0
D1 outctrl[1] W 0
DO outctrl[0] W 0
E: RTHFASEAER L IR ZNKRR, S5 13 PRECTX fth DhZ vs A a5 E .
E: FAEA outetr] B ANE LW T RITR . ZEEWERER 8-2 HERIAE.
& 8-2 HFER outctrl KM
7428 outctrl[D11,DO] KM
111111111111 OxFFF
011111111111 Ox7FF
001111111111 0x3FF
000111111111 0x1FF
000011111111 O0xOFF
000001111111 0x07F
000000111111 0x03F
000000011111 0x01F
000000001111 0x00F
000000000111 0x007
000000000011 0x003
000000000001 0x001
000000000000 0x000
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TOSHIBA

BEX

TC32169FTG

8.11 OAh; THHIM IF A E

Huhk Thes % RIW | AI%MH Vi

DI5| — | w 0 | FEES GEEEROD

D14 | — | w 0 | FEES GEEEHROD

D13 | — | w 0 | AL GEUEE N0

D12| — | w 0 | AL GEUEENOD

D11 | — w 0 A e CERUKENDOD

D10 | — w 0 A e CEUKENOD

D9 — w 0 ARL (RUGEE N0
M IF DR 5.

D8 | bw | W 0 0: HH; <MahiE>
10 BN
R FUIR B R A .

OAh | Analog_Settings

D7 | ook | W 0 0: f/H ASK BLRBIEERE <HIhHE>
1: OOK 1) 55 B IE: 4%
4% RSSI A TRFFTIAE

D6 | ph w 0 0: B <WMHE> ZMAHTERE.
10 MBI GEF T AT BRIT T 128-kbps 1 R4

D5 | — w 0 AHZs GRUGEE R0

D4 | mr4] | W 0

D3 | mr3] | W 0 aEREhEEE

D2 | mr2] | W 0 HIREME: A0

D1 [ mf1] | W 0 | KTiEGIES, S%ET 13,

DO | mr0] | W 0

TE: WAEE ook T B TR IEN 4515

# IR FEIAS] (ASK/OOK), 75 BRs s /v is 2 50 1 E B 37 A A
rmpup (=16h[D255,D128])H! rmpdwn (=16h[D127,D0]). 3TN/ ok 54, &% 8.19.
e RTAEREARGTRERLR, SHFTA 13 Pr)EEHREE vs AR R ERF R,
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TOSHIBA PE

TC32169FTG

8.12 O0OBh; MERBERE
B E 251798 wk_reg_wen (= 1C[ D8])My«17, %P7 ¥ 4 5 F) PMU Ml WAKEUP DET (271785 . S HIEUR IS, 2251748
{HAR AT 2L

Hhik e % RIW | FI86{E k]
D15 — w 0 AL CRUEE N0
D14 — w 0 AL RV E N0
D13 — w 0 AL (CERUEE N0
D12 — w 0 RHE 2 (B E N0
D11 — w 0 AHL CEVGEENO
D10 — w 0 AEL (WK E N0
D9 — w 0 AHL (RUGEE N0
D8 — w 0 AHL (RUGEE N0

0Bh | Analog_Settings_ WU
D7 — W 0 AL RV E N0
D6 — W 0 AL RV E N0
D5 — w 0 AL CERUEE N0
D4 — w 0 AHZ GRUGEE R0
D3 | w_s_set[3] w 0

W E Ml R BUE
D2 | w_s_set[2] w 0

YIhiE: &FHR0
D1 | w_s_set[1] W 0

WETERSHFER W s set X (0,1,0,1)
DO | w_s_set[0] w 0
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TOSHIBA >3

TC32169FTG

8.13 10h: f#i/EW FIFO HIZEUE A\BHE

F& 4 FIFO B{ 21 FIFO M350 il B TXORAS B RXCIRES E BT o« 4 K A TXOIRE S RXCIRAS [ 364 I, 27 4748 TRXFIFO
HIEE R B shig k.

ik | ThRe £ RIW | BIB1E i

D2047 | txdata_2047 | RIW 0

D2046 | txdata_2046 | R'W 0

D2045 | txdata_2045 | RIW 0

{}

{EZHL, TFAE 2048 i ESLEL
T DX

o BEHLE4) FIFO Myl FIFO/S NS .
{} FIFO Bl - 1 /2 8 A7 Bk K 2 256 .

D10 txdata_10 | R/W 0 KB 2 128 FHEE D,

D9 txdata_ 9 |RW | 0 | Rii%EHIZ7 rxlen (= 17h[D8,D0)). X T2 7E 34 ELNLE

10h | TRXFIFO
D8 txdata 8 |RW | 0 | &, Z%8.20.

D7 txdata_7 R/W 0
D6 txdata 6 |RW | 0 | ¥fEE: &R0

D5 txdata_5 R/W 0
D4 txdata_4 R/W 0
D3 txdata_3 R/W 0
D2 txdata_2 R/W 0
D1 txdata_1 R/W 0
DO txdata_0 R/W 0
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TOSHIBA

BEX

TC32169FTG

8.14 11h; Hi

B AR, HORASH B MCU @it SPI S 2R3, LT HRrEgE R, 2% 7.11.6.

0: R 11 RAHR

Hihik ke 2 RIW | ¥I%8{E B

D15 — R 0 —

D14 — R 0 —

D13 — R 0 —

D12 — R 0 —

D11 — R 0 —

D10 — R 0 —
Fetii LB AL

D9 txlen_err R 0
0: R /1 RAHR
A F) 5 [ A5 5

D8 post_err R 0
0: R 11 RAEHR
R 1) 28 1 W

D7 rx_abort R 0
0: K4S% /1. KAEHR
CRC & 45 A IEH

11h [ INTR_ST | D6 crc_ng R 0

0: K4S% /1. KAEHR
KA FMO fitd gl i

D5 | fmOdec_err R 0
0: AR 11 RAMHR
el B Rk

D4 rxlen_err R 0
0: R 11 RAMR
AT B Wik 4R bR

D3 flag_err R 0
0: TR /1. RS
AT EFT 55

D2 pre_err R 0
0: TR /1. RS
T ) 6 56 A

D1 tx_done R 0
0: R 11 RAHR
PRt

DO rx_ready R 0

T R A7 SRR PE R LSRR T e I, A AR AR T RTINS RE S IR DU TSR AR T
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TOSHIBA

BEX

TC32169FTG
8.15 12h; HWIREFRKE
Huht The % RIW | #IsH{E PLE
D15 — W 0 AR CEBEN0)
D14 — w 0 AR CEBEN0)
D13 — w 0 A (ERKE R0
D12 — w 0 A (ERKER0"
D11 — W 0 A CRWEN0
D10 — W 0 A CRWRE N0
D9 txlen_err_mask W 0
D8 post_err_mask W 0
12h INTR_MK
D7 rx_abort_mask W 0
D6 crc_ng_mask w 0 5 BT B
D5 fmOdec_err_mask w 0 0: REEFWFH. <VIwHE>
D4 rxlen_err_mask w 0 1. CRE T il
D3 flag_err_mask w 0
D2 pre_err_mask w 0
D1 tx_done_mask w 0
DO rx_ready_mask W 0
i HBE T AHWEROY, INTRPT/DIO [IAH M B Rl B (ER b A 5 B 3T
T35 47 TC32169FTG ) ETC RZiM MCU Al L@ SPL A 2 i s Wik As
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TOSHIBA

BEX

TC32169FTG

8.16 13h; HHrERR

A B P BRI R IR

Hihk ke % R/W HIIHE L]
D15 — w 0 AL (RUGEE N0
D14 — w 0 AR (EUGEERN0
D13 — w 0 AL CEUEE N0
D12 — w 0 AL CERUEE N0
D11 — w 0 A (RURENR0"
D10 — w 0 A (RUKRENR0"
D9 txlen_err_clr w 0
D8 post_err_clr w 0

13h INTR_CLR
D7 rx_abort_clr w 0
D6 crc_ng_clr w 0

PR =] el I
D5 fmOdec_err_clr w 0
0: BT = NER <WshE>
D4 rxlen_err_clr w 0
10 1EBR
D3 flag_err_clr w 0
D2 pre_err_clr w 0
D1 tx_done_clr w 0
DO rx_ready_clr w 0

i R A SRR PIE R LSRR T ke I, A AEERAE AR T IR R S, IR DU TCTR AR

VE: MTE ERPATIOE R Wi ERR S, INTRPT/DIO 5| B4 H AE 407,
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TOSHIBA

BEX

TC32169FTG
8.17 14h; R¥:rhWr5| B H
Huhik Ihge £ RIW | FISEE BiH
D15 | — w 0 | FEs GENEANO)
D14 | — w 0 | FES GEWEANO)
D13 | — w 0 | AmE CRWEENOD
D12 | — w 0 | AmE CRWEENOD
D11 | — w 0 | FEES GEEEADOD
D10 | — w 0 | FEES GEEEARDOD
D9 — w 0 ARy G E N0
D8 — w 0 ARy (R E N0
o7 | — w 0 | FE% GENHEANO)
14h | INTR_INV
D6 | — w 0 | FES GEWHEANO)
D5 — w 0 AR CGRILBCE N0
D4 — w 0 AR CGRILBCE N0
D3 — w 0 Ay (R E N0
D2 — w 0 Ay (R E N0
D1 — w 0 | FEES GEEADOD
BLE INTRPT/DIO 3| e i 5% (T ) o
DO | intinv | W 0 0: WA 1 EHR. <WIEHE>
10 TR F 0™ 2
W TR I INTRPT/DIO 510 A5 5 A MR 12 2 A7 4 e B
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TOSHIBA

BEX

TC32169FTG
8.18 15h; fRHAIEIR LR RKE
Hiht TiRe % RIW | AIg6{E HiEA
D15 — w 0 AR CRUGEE N0
D14 — w 0 AR CRUGEE N0
D13 — w 0 A GEUGEEN0D
D12 — w 0 AL CERUERE N0
D11 — w 0 AR CEURE N0
D10 — w 0 AR CEURE N0
i3 TEVETES S
D9 | txrate[1] w 0 txrate[1:0] =
00: 512 kbps <HikME>
01: 256 kbps
D8 | txrate[0] [ W 0 10: 128 kbps
15h | BIT_RATE
11: 125 kbps
D7 — w 0 A CRUEEANO
D6 — w 0 A GEUGEE AN
D5 — w 0 A GEUGEE AN
D4 — w 0 AHZ GRUGEE R0
D3 — w 0 A GEUGEEN0D
D2 — w 0 AR CEURE N0
D1 — w 0 AR CEURE N0
S EVETES TR
DO rxrate w 1 0: 512 kbps
1: 256 kbps <¥J#ifE>
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TOSHIBA

BEX

TC32169FTG

8.19 16h; MEMWEEREXE

R ARG TAER, RGNS S R B0 E T IEM SRS . YL ERREE LTk,
MiERE ASK F OOK (I AEIE RECA FIAE. £ FRP DB ER TIXWR RE . Hike Ak )E, B5E oM &5
W E, DL A APUR SIS .
TEiZibhb, 718 256 FATIESEIE X, TC32169FTG M il 4 15 5 i@ Z bk v fy s AdE & e, HFESHD

RAUEHE o D ATEHE D IR S 16.384 MHz. B REON PIHIE . HHE S5 N\ B2 A7 a1 AL

S =

FET Ho

MERYEA 8

fr (= 1595 DX, (25 ANEE MSB 1 3 AR TG EE % (0,0,0). Fr LA %A7 & LA 8 AR AT 5 N, {H/2 MSB 1 3
Pl 2ms, RARIRH 5 Ao SE s .
X AE AT T L LA SNBSS U AL 1. MSB 19 3 248 [8] (0,0,0), UK 5 A48 81 5 AN Hids . BrLh

AT LU 25 A
BLH
ASK & OOK {&
D255..248 | rmpup[79:75] | R/W 1F Setto “1F.” | Setto “1F.”
D247..240 | rmpup[74:70] | RIW 1F Setto “1F.” | Setto “1F.”
D239..232 | rmpup[69:65] | R/W 1E Setto “1F.” | Setto “1F.”
D231..224 | rmpup[64:60] | R/W 1C Setto “1F.” | Setto “1F.”
D223..216 | rmpup[59:55] | R/W 1A Setto “1F.” | Setto “1F.”
D215..208 | rmpup[54:50] | R/W 17 Setto “1F.” | Setto “1F.”
D207..200 | rmpup[49:45] | RIW 14 Setto “1F.” | Setto “1F.”
D199..192 | rmpup[44:40] | RIW 11 Setto “1F.” | Setto “1F.”
D191..184 | rmpup[39:35] | R/W OE Setto “1F.” | Setto “1F.”
D183..176 | rmpup[34:30] | R/W 0B Setto “1B.” | Setto “1F.”
D175..168 | rmpup[29:25] | R/W 08 Setto “12.” | Setto “1F.”
D167..160 | rmpup[24:20] | R/W 05 Setto “OE.” | Setto “1F.”
D159..152 | rmpup[19:15] | R/W 03 Setto “08.” | Setto “1F.”
D151..144 | rmpup[14:10] | R/W 01 Set to “07.” | Setto “1F.”
D143..136 rmpup[9:5] R/W 00 Setto “03.” | Setto“1F.”
D135..128 rmpup[4:0] R/W 00 Setto “00.” | Setto“1F.”
16h | RAMP FIFO
D127..120 | rmpdwn[79:75] | R/W 00 Set to “00.” | Setto “00.”
D119..112 | rmpdwn[74:70] | R/W 00 Set to “00.” | Set to “00.”
D111..104 | rmpdwn[69:65] | R/W 01 Set to “00.” | Setto “00.”
D103..96 | rmpdwn[64:60] | R/'W 03 Set to “00.” | Setto “00.”
D95..88 rmpdwn[59:55] | R/W 05 Set to “00.” | Setto “00.”
D87..80 rmpdwn[54:50] | R/W 08 Set to “00.” | Setto “00.”
D79..72 rmpdwn[49:45] | R/W 0B Setto “00.” | Setto “00.”
D71..64 rmpdwn[44:40] | R/W OE Setto “00.” | Setto “00.”
D63..56 rmpdwn[39:35] | RIW 11 Set to “00.” | Setto “00.”
D55..48 rmpdwn[34:30] | R/W 14 Set to “03.” | Set to “00.”
D47..40 rmpdwn[29:25] | R/W 17 Set to “07.” | Setto “00.”
D39..32 rmpdwn[24:20] | R/W 1A Set to “08.” | Setto “00.”
D31..24 rmpdwn[19:15] | R/W 1C Set to “OE.” | Setto “00.”
D23..16 rmpdwn[14:10] | R/W 1E Setto “12.” | Setto “00.”
D15..8 rmpdwn[9:5] R/W 1F Setto “1B.” | Setto “00.”
D7..0 rmpdwn[4:0] R/W 1F Setto “1F.” | Setto “00.”
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TOSHIBA

3

TC32169FTG

i UR A AR EE 24

T H TR BRI R L, SEBR IR g Y ] BE UL A A AR BB TR

1B =(0,0,0,1,1,0,1,1)
07 = (0,0,0,0,0,1,1,1)
MSB (1] 3 {3738 % #(0,0,0)

A A B R AT REF I R BRI . KT BOEREAER, 25K 8-1.

Values Set by Register

approximately 1.95us
(at initial TX data rate setting: 512 kbps)

A A VB BT N 0

—#— |nitial

—= Recom mended,’ *

ASK

—i— Recommended

A

00K
. ’ - .
| 4
Vb J R
15 “ \i J / ‘ / J
- ?
\ r} :
10 ‘\ \. ? L—ﬁ—1 \‘ : :‘ /
‘&.! ’/ -j 61.035us ;\ L-\ ', >
5 Ry + f « » ]
\ \. é I, » ‘l ’)' J
« " & ".....J b \l-‘...-."
O 2 . 2 -
w ~ (=] w @ ~ (=] @
g : S > S = - .
2 5 5 s g 5 & &
(] (] (] (m] (] (]
Register Address
8-1  INEEAIRE R B A A R IO
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TOSHIBA e

TC32169FTG

8.20 17h;, BAEKREHEKERE

L GERCRIE D) KT IREER, ZFE8E rx_len_err (= 11h[D4)H0K 5l rx_len_err Hilkf .

Hidtk pij: % RIW | FIaBME HiEA
D15 — w 0 AR CERUGEEAN0
D14 — w 0 AR (ERUGEERN0
D13 — w 0 A (RBREN0"
D12 — w 0 A (RUEN0"
D11 — w 0 A (RUKENR0"
D10 — w 0 A (RUKENR0"
D9 — w 0 AR GRELE N0
D8 | rxlen[8] w 0

17h | MAX_RXDATALEN
D7 | rxlen[7] | W 1
D6 | rxlen[6] | W 0
D5 | rxlen[5] | W 0 B KR SCE K
D4 | rxlenfd] | W 0 HIGhE: 128 &
D3 | xlen[3] | W 0 24788 rxlen = (0,1,0,0,0,0,0,0,0)
D2 | rxlen[2] w 0
D1 | rxlen[1] w 0
DO | rxlen[0] w 0
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TOSHIBA

BEX

TC32169FTG

8.21 18h; MAEEAI A HIBCRE
P3R4 R B 14-KHZ 10
S %547 8 wh_reg_wen (= 1CID8D 1", #1788 5044 5 1% PMU Al WAKEUP DET 7 178 . 76 S BI%UE IS, %

g i

EREEZ

VU JE T, WAKE UP 5] i H<17.

RN
Huhik iRk £ RW | HI8H{E LB
D15 — w 0 AR CERUGEE R0
D14 — w 0 A GRUEKE A0
D13 — W 0 A CEMRENO0D
D12 — w 0 A CEMRENOD
D11 — w 0 A R E N0
D10 — w 0 A R E N0
D9 — w 0 AR GRUGLE N0
D8 — w 0 AR GRUGLE N0
WK _DET_ | D7 — w 0 A CGRUREAROD
o NUM D6 — W 0 AR (RUGEEANO0
D5 — w 0 A R EN0D
D4 — w 0 A R EN0D
D3 wk_num[3] W 0
D2 | wk num[2] | w 0 e NG RGN PR
B TR (=14 kHzZ RS S, 2FE 7-3) MHBRE. AaRiumeiz s
o o 4 T i L 07 Y1
D1 | wk_rumpt] | W 1 ;ﬁgk;wjiiﬁowlkﬂum THRIERT, WAKE_UP 5] I 0732417,
DO | wk num[0] | W 1
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TOSHIBA e

TC32169FTG

8.22 19h; MEE T{EiE#:
T B E A A7 A4 wk_reg_wen (= 1C[D8]) A1, % A7 & ¥ls 5 il £ PMU A1 WAKEUP DET %5 4745 o fERHIMAR)S, %317
wEAE A

Huhk ke % RIW | IB1E L]
D15 — w 0 AL (RUGEE N0
D14 | — w 0 RS GEWEE R0
D13 | — w 0 RS GEWEE R0
D12 | — w 0 RS GEWEE R0
D11 — w 0 AHS R E RO
D10 — w 0 AHS R E RO
D9 — w 0 A (ERUGKE R0
D8 — w 0 A (ERUGKE R0
D7 — w 0 AL (RUGEE N0
19h | WakeUP_REG_SETS
D6 — w 0 AL (RUGEE N0
D5 — w 0 A CEWRENDOD
D4 — w 0 A CEWRENDOD
D3 — w 0 AHS R E RO
D2 — w 0 AHS R E RO
D1 — w 0 A (ERUKE R0
BN T A
DO | autowk | W 0 0: HHMFETAE <HIsh{E>
1: HahMelE TAE
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TOSHIBA

BEX

TC32169FTG

8.23 1Ah; MRREAGHIE I 4% HIRHE /S B

AN A ¥ PMU AT WAKEUP DET [ P #8R  as SR AT T AN Al D9 IEBAS ML A5 5, 7 ZERCHE PN IR a6

e I 22 FERT 120 pso

Huhk ke e RIW HIsH1E. L]
D15 — w 0 AL (EBGLE A0
D14 — w 0 AL (EGE A0
D13 — w 0 AHES GEWBE N0
D12 — w 0 AES GEWBE A0
D11 — w 0 AHZy (EBEENOD
D10 — w 0 AHZy (EBEENOD
D9 — w 0 AHgy (EE R0
FF U HE O AR 0 5 P 8 o
B A S ANV A R o TAE,
D8 | wkcal_en | W 0
1Ah | CAL_WakeUp 0: LTAE <AIihsfE>
1o JTAGAREHE T PR T AGH I 1) N IR 3 4%«
D7 — w 0 AL CEBGE A0
D6 — w 0 AL CEYGE A0
D5 — w 0 RS GEWBE A0
D4 — w 0 RS GEWBE A0
D3 — w 0 AHZy (EVEENOD
D2 — w 0 AHZy (EVEENOD
D1 — w 0 Ay (EE R0
DO — w 0 Ay (EE R0
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TOSHIBA

BEX

TC32169FTG

8.24 1Bh; &K WAKE_UP 3| % H

Huht ThRE % Riw | BT BHA
D15 | — w 0 RS GEWBE A0
D14 | — W 0 AES GEWBE A0
D13 | — W 0 AL (EWBLE A0
D12 | — W 0 AL (EWBLE A0
D11 — w 0 Ay (RE R0
D10 — w 0 Ay (RE R0
D9 | — W 0 AL (EPGE A0
FEZF A5 A\ Vi ) 1 R i B WAKE_UP 51 i i .
D8 | wk_cr | W 0 0: BILAE <HIsE>
1Bh | WakeUP_CLR
1: 3EF (% E WAKE_UP 5 |4, M“1"%“0". )

D7 | — W 0 AL (EBGE A0
D6 | — W 0 AL (EBGE A0
D5 | — w 0 RS GEWBE A0
D4 | — W 0 RS GEWBE A0
D3 | — W 0 AL (EWBLE A0
D2 | — W 0 AL (EWBLE A0
D1 — w 0 Ay (EE R0
DO — w 0 Ay (EE R0

Vi NAEREANRIIR AT B B A A7 45
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TOSHIBA

BEX

TC32169FTG

8.25 1Ch; HIEENZEMEF T

PMU Fl WAKEUP DET [H 2772545 7F TC32169FTG IRERAR S AR B S EHE . 24 ETC &4 MCU FFig R s, Gl %%
1728 PMU Al WAKEUP DET [fJHEPH2S, LR EHMelE TR % & .

Huhik ke 2 RW | #IHME LB

D15 — W 0 AR CRUGEE N0

D14 — w 0 ANHZy (R E R0

D13 — w 0 AL CERUEE N0

D12 — w 0 AL CERUEE N0

D11 — w 0 AR CEUEE N0

D10 — w 0 AR CEUERE N0

D9 — w 0 AEgr CRIBE N0
%175 w_s_set (= 0Bh[D3,D0]) /
wk_num (= 18h[D3,D0]) / autowk (= 19h[DO]) I %4
FEFF P48 BN IR 1A% vh 4 &2 1 21 PMU A1 WAKEUP

D8 wk_reg_wen w 0

1Ch Wakeup_reg_write DET (& /748 4.

0: BIAE <WIshiE>
1 S TAE

D7 — w 0 ANy (R E A0

D6 — w 0 ANy (R E A0

D5 — w 0 AL CEUILE N0

D4 — w 0 AL CEUILE N0

D3 — w 0 AR CEURE N0

D2 — w 0 AR CEURE N0

D1 — w 0 AEgr CRIBE N0

DO — w 0 AEgr CRIBE N0
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TOSHIBA

BEX

TC32169FTG
8.26 1Dh; BWBHEHFHKERE
FEZFA745% rx_ready (= 11h[DO]) e TG, F2UL FIFO MIEE K BER S N X747 45
TEFEBUE FIFO 1 IEE T, ETC 248 MCU J32 35 S0 it %
Hihik iRk 2 RIW HIHE L]
D15 — R 0 —
D14 — R 0 —
D13 — R 0 _
D12 — R 0 _
D11 — R 0 —
D10 — R 0 —
D9 — R 0 —
D8 | rxdatalen[8] R 0
1Dh | RXdata_len
D7 | rxdatalen[7] R 0
D6 | rxdatalen[6] R 0
D5 | rxdatalen[5] R 0
AR RN FIFO o (RS B 1) 7 K
D4 | rxdatalen[4] R 0
D3 | rxdatalen[3] R 0
D2 | rxdatalen[2] R 0
D1 | rxdatalen[1] R 0
DO | rxdatalen[0] R 0
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TOSHIBA

BEX

TC32169FTG
8.27 2Ch; CRC #&tE&
XL CRC ZHFAI d F T oM A& i
TX 8 2 R TE R IR A K5 I 5%
AR EN TR ETC R4,
2% 7.12.9 f1 7.15,
Hihk | Thek B4 R/W | BIgH{E L]
D15 | — RW| 0 | #&EANO
D14 | — RW | 0 | #&EANO
D13 | — RW| 0 | ®&EANO
D12 | — RW| 0 | ®&EANO
D11 — RW | 0 | #&&ENO
D10 | — RW | 0 | #&&ENO
D9 — RW | 0 | #&ENO
D8 — RW | 0 | #&ENO
D7 — RW | 0 | #&EANO
D6 — RW | 0 | #&EANO
D5 — RW | 0 |#&%&ENO
D4 — RW | 0 |#&%&ENO
2Ch | CRC_INI % CRC 4.
D3 | crc_inv | RIW 0 0: Jx¥#%
10 ARE
1%EHE MSB Jeids & LSB Sk itk 75 3.
(TEBLHUE S FIFO 505 A 20K FIFO i)
D2 |Isb_msb [RW | 0
0: LSB %
1: MSB &
#E#E CRC A i Wik,
D1 | crc_pol | RW 0 0: X"+ X2+ x>+ X°
1: X+ X+ X4 X°
4% CRC B AL a7 2 AN AR E .
DO | crc_ini | RIW 0 0: ¥IGME A A"
10 WRE A0
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8.28 36h; EHWKEN S E
PSHARAE T 24748 TRXFIFO 1] FIFO #4448 i it &2 4 45 i o WA 5 [E25AS S A o W A B B (2 ms)idEAT T B o
REERIXFME DL, FFA7E4y dettimer_dis B E <17,

Hihik iRk B4 R/W WIHE BLH
D15 — R/W 0 —
D14 — R/W 0 —
D13 — RIW 0 —
D12 — RIW 0 _
D11 — RIW 0 —
D10 — R/W 0 —
D9 — R/W 0 —
D8 — R/W 0 —
D7 — R/W 0 —
D6 — R/W 0 —
D5 — RIW 0 —
D4 — RIW 0 —

36h | RX_DET_TIMER_DIS | p3 _ RIW 0 _
D2 — R/W 0 —
D1 — R/W 0 —

Pt RSO T 1 s o

el 5 I s DA P WUE SRR 1C Th WA 5 1) 2245 =
Wio MR E A E, EEN BHE N 2-ms
WA LG, X e R AL

0: FRER®. <WsHE>

1. ZEHIER %

QN R

flag_err (= 11h[D3])F1 post_err (= 11h[D8])is: Y = W

2% 8.14.

DO | dettimer_dis | R'W 0
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8.29 3Ch; MRk FE

3k e % RIW | ¥itaE L
D15 — W 0 BEENO"
D14 — W 0 BEENO"
D13 — W 0 W& 0"
D12 — W 0 W& 0"
D11 — W 0 W& 0"
D10 — W 0 W& 0"
D9 — W 0 W E N0
D8 — W 0 W E N0
3Ch TEST SEL D7 — W 0 BEENO"
D6 — W 0 BEENO"
D5 | txbit_sel[1] w 0 A R T IR FMO S it 8%
8-3.
D4 txbit_sel[0] w 0
00: ZAWRTIE <>
D3 — W 0 W& 0"
D2 fir_sel[2] w 0
PR T IR e . %% 8-3.
D1 fir_sel[1] w 0
000: ZFWR T <WIdkE>
DO fir_sel[0] W 0
AR ERE B 8-3 TR
£ 8-3 TXIREHK ASK R TAE

ZiA7de: fir_sel

A7 A% txbit_sel

AR RF ASK {5 5 (4% A £l £52 20

00

SR AR <biah{E>

000 (HT5zFr ETC &40)
11 FMO Zwf5 a1 ) PN9 (FF ACPR &)
001 don't care ASK £#B84407, 6 FMO 4l CGESEIE)
010 don't care ASK £#84%17, 6 FMO 4l CGESEIE)
, ASK {55 i#id INTRPT/DIO 5| i B % H i N 24T FMO

101 don't care R

W
011/110/111 don't care ik,

T 45 B35 A INTRPT/DIO 3 M AN BIEE, 27 1474% dio_en Fl dio_sel B B 17 RT3 HEIMEH, 3% 84.
T EEEEE A R B AR H A S txrate (= 15h[D9,D8]) . (5% 8.18.)
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8.30 3Dh; MERKY IR B B
14-kHz MLIAE 5 AR 45 22 R A7 A7 A 3 AT #8161
Hiht TRk % RIW VIMGR{E Ui B9
D15 — W 0 wE A0
D14 — W 0 W E A0
D13 — w 0 WEH N0
D12 — w 0 #EH N0
D11 | wk_high_det[3] | W 0
D10 | wk_high_det[2] | W 1 T B PRSI Kk A Dy 20 kHz B8 7
D9 | wk_high_det[1] [ W 0 YishfE: (0,1,0,1)
D8 | wk_high_det[0] [ W 1
3Dh | WK_FREQ_SET
D7 — w 0 wE A0
D6 — w 0 wE A0
D5 — w 0 L EH N0
D4 | wk_low_det[4] w 1
D3 | wk_low_det[3] w 1
B B R RS W Jk AR Sl 10 kHz SRR
D2 | wk_low_det[2] w 1
WG (1,1,1,1,0)
D1 wk_low_det[1] w 1
DO | wk_low_det[0] w 0

71 2017-09-19



TOSHIBA
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8.31 3Eh; MLEESNE FAFASIEH

PMU !l WAKEUP DET [ %717 235 7 TC32169FTG RHRR 75 w47 B8 & il i 28l .

Huhk Tise £ R/W PIsEE BiH

D15 — w 0 wEAN0

D14 — w 0 wEAN0

D13 — w 0 WHE N0

D12 — w 0 WHE N0

D11 — w 0 W E N0

D10 — w 0 wE N0

D9 — W 0 WHE N0
EYNIE S e E LSRN
2517 #% wk_high_det (= 3D[D11,D8])F1 wk_low_det
(= 3Dh(D4,DO])H (I HUE 72 75 A7 4% B NV IR A8

D8 | wk _freq_wen | W 0

3Eh | WK_FREQ_SET_WEN # 5 1# PMU F1 WAKEUP DET 25 {788 .

0: TILAE <HIssME>
1 ST AE

D7 — W 0 wEAN0

D6 — W 0 wEAN0

D5 — w 0 wHE N0

D4 — w 0 wHE N0

D3 — w 0 W E N0

D2 — w 0 W E N0

D1 — W 0 WHE N0

DO — W 0 WHE N0
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BEX
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8.32 43h; #IK FIFO FE:3ER

£ RXCIRAS, 4 FIFO Hii 7 o Jm iz 2 el H o

WIRZFIEAS R E N7, T8 TRXFIFO (= 10h[D2047,D0])H (K EE 4 i R «

Huht Tk % RIW | HIEA{E. B
D15 | — W 0 & & 907
D14 | — W 0 WE N0
D13 | — W 0 W E 07
D12 | — W 0 W E 0"
D11 — W 0 W N0
D10 | — W 0 W N0
D9 — w 0 WE H0”
FEZFAE 88 5 AVT I e h i Bl FIFO %5 47.2%.
D8 | rxfifocls | W 0 0: BLME = ik <WhE>
43h | RX FIFO CLEAR
1. JERR
D7 — W 0 W E 0"
D6 — W 0 W E 0"
D5 — W 0 W N"0”
D4 — W 0 W N"0”
D3 — w 0 WE H0”
D2 — W 0 WE H0”
D1 — W 0 WE N0
DO — W 0 WE N0
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BEX
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8.33 56h; ARG AU

Hhhtk pij: £ RIW | #I8H{E BLH

D15 — w 0 W E N0

D14 — W 0 wE N0

D13 — w 0 WHE N0

D12 — W 0 WHE N0

D11 | xosc_ctrim[3] | W 0

D10 | xosc_ctrim[2] | W 0 AR SR

D9 | xosc_ctim[1] | W o | WmE. &FHN0
56h | XOSC_TRIM | D8 | xosc_ctrim[0] [ W 0

D7 — W 0 wE N0

D6 — W 0 wE N0

D5 — W 0 WHE N0

D4 — W 0 WHE N0

D3 — w 0 wEAN0

D2 — w 0 wEAN0

D1 — w 0 wHE N0

DO — w 0 wHE N0

e A2 SR 5 88 “FCX-04-32.768MHz-120997 (RIVER ELETEC CORPORATION)” & TC32169FTG IS H¥s «

T S HZ R TR T 8, B AESE xosc_ctrim (= 56h[D11,D8NEKIME N (0,0,0,1).
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8.34 5Ch; #iff CRC i%&#
ZEASRBEATILRE ETC R4.
KFHMER, &% 7.15 MK 7-23.

Huhk Dike % R/W HIHE BLH

D15 — R/W 0 W E N0
D14 — R/W 0 W E N0
D13 — R/W 0 e E 0
D12 — R/W 0 T E N0
D11 — R/W 0 wHE N0
D10 — R/W 0 wHE N0

I EAIRE AT 0" CRC 45 4.
D9 | crc_rslt_b R 0

0: IEH /1: AIEH

I EAIRE AT 1" CRC 45 4.

D8 | crc_rslt_a R 0
0: IEH /1: AIEH
D7 — R/W 0 W E N0
D6 — R/W 0 W E N0
5Ch | SEL_RX_CRC

D5 — R/W 0 P E 0”
D4 — R/W 0 P E 0”
D3 — R/W 0 WHE N0
D2 — R/W 0 WHE N0
D1 — R/W 0 wHE N0

i CRC TAE.

0: XTI 43BN “0"f CRC 45 FRWIUAE 48 4171

CRC 453k, 724 OR,

DO sel_ crc | RIW 0 1 EEIUAE 48 81" 1) CRC 4554,

24 OR EAMEH .
CRC 45 Rilid % 4748 crc_ini (= 2Ch[DO])#H T Ac & .
ZA BN ER & E K ETC Fri.
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BEX
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8.35 5Dh: CRC Hi#EZ 5

ZA AR AR A AL ETC R4t
KTFHAES, 5% 7.15.

Hht iRk 2 R/W | BIghH{E B
D15 | crc_data[15] R 0
D14 | crc_data[14] R 0
D13 | crc_data[13] R 0
D12 | crc_data[12] R 0
D11 | crc_data[11] R 0
D10 | crc_data[10] R 0
D9 crc_data[9] R 0
D8 crc_data[8] R 0
5Dh | CRC_DATA IR CRC %
D7 crc_data[7] R 0
D6 crc_data[6] R 0
D5 crc_data[5] R 0
D4 crc_data[4] R 0
D3 crc_data[3] R 0
D2 crc_data[2] R 0
D1 crc_data[1] R 0
DO crc_data[0] R 0
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9. ZEXERABEME

PRS0 e KBS AR AR AE AR R (R — W) AR r— A2 KIS EE .

WRAE AR R, AR —BUEE, A5 0F A URF I AT RE T TR I EE 5, AT AN BE DRAESS- P (K AT S M RS P 5
1 H, I AE B 0 AR A B BB i, SR IR

il FH 2 1 (4 N2 P BE T I RAEATE T AR 26 AR N HA o I W AE

FEAEFZ™ i, BIEATE RGEZ R, N 225 IF 857 ASCIF b il A3 B ORI FH 2% A

£ 9-1 ZNEBAHIEE
(BAE B ARE, Ta=25°C H5% i)

HH REE13| M4 BEl B
LY Voo -0.21t06.0 \Y
MOSI, SPICLK, CSN,
N (/O 5D INTRPT/DIO, TXRX, CE, -0.21t06.0 \
and TEST
=\ HL RF_IN 10 dBm
Thie Pp 250 mw
Ak I Y [ Tstg -40to 125 °C
<.
10. TAEVEH
TAEVE R R RSB IEAR TR, RIS = & B B SR P v REAF A — 3 5.
% 10-1 TAEVEE
(BAERHME, Ta=25°C HSH MK i)
HH ZEIH4 woEm By
EEV);%': EEJ_'TE VDD 1.8t0 3.6 Vv
AR R I
R T -4 °
HHS ARG ° Olo8s | ¢
0 HLPA R low; lv%ll;s%h}gjﬁymo' 0to 10 WA
fEG P-4 4 Pt lovi MISO, AEESE/DIO' -10t0 0 bA
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TC32169FTG
11. BSARE
= 11-1 BRSRHE
(BAERAHIE, Vpp=3.0V, f=5830 MHz, Ta=25°C HZ% L)
A =g PR Min Typ. Max Bhr
22
H 1 S V25 Y £E
ﬁzga :WJ B lbost | Voo=3.0V il Ta = +25°C {EfkIRIKA — 44 6 VA
i 2 B e 925 SR B
ﬁ:;iﬂ :PE/JEE/)IL/EJR Ipps2 Vop= 3.0V fil Ta = +85°C 7ERIRIRZAS — 4.9 10 HA
RXCIR A o 1 L A #E loor RXCIRAS, Vop = 3.0V, il RF %1\ Hi5F= 0 dBm, — 31 37 mA
TX R, Vop= 3.0 V, PN9, Hl FMO .
TXCIRES IR HL s 6 IooT W 77788 mr (= 0Ah[D4,D0]) ~ (0,0,0,0,0). — 40 50 mA
¥ B %4733 outctrl (= 09h[D11,D0]) 41",
SN (TXRX, INTRPT/DIO [YEA%IA], CSN, SPICLK, MOSI, and CE)
SN L Viu — Voo Voo Voo v
x 0.8 +0.2
A NG HL Vi — -0.2 GND 0.3 \Y
e FAL 1 L
L) I 51 % N = Voo -3 0 3 pA
TR 2
=l {i f/? = _
(4—@)\1&%&) I JIHHJHJ)\ GND 3 0 3 |JA
5% H (NTRPT/DIO [4E5%rH], MISO, Fl WAKE_UP)
i H v FRUE Vou — Voo Voo _ v
x 0.8
o G R Vou — 0.3 GND 0.3 v
R HL 3 1 N ]
i ) low | JRHLHLAE Von 2 Voo x 0.8 200 | — | — bA
IRB L 2 RN )
GREE B IR o | HEHLIRAE VoL <+03 V" - — | 20 WA
AR %
SRR A AR fxosc — — 32.768 — MHz
M CE 51 Yt R Geb 8 R shit () (L > H).
AR % 2% 5 B ] txosc e “FCX-04-32.768MHz-J20997” — — 500 us
(RIVER ELETEC CORPORATION)
. {RFFJE shist (A (500 ps BLEE /D) [k B % .
f 8 B2 _
B L C. (BEE12) 6 7 pF
SPI K4k
SPI T A 4% i fop | FEMIAUR T BRI, 005 | 8 [8192] wmHz
S
ﬂFH iﬁ%?@[ﬁ fVFO fVFO = fvco x 2 (f\/co =VCO %ﬁ%) 5725 5835 5875 MHz
fLOCK < +/-100 kHZ,
A AT bt (8] tLock EA72 pli_reset Tt (BEN“1") E5ERK PLL AR — 25 30 us
B PR B 1]
IS fstep /N PLL $iiR25 — 5 — MHz
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mA e PR Min Typ. Max Bfr
e
TAESR foprWU | 7E RF_IN 3l 5775 5830 | 5845 MHz
. £ RF_IN 5]
iff R ik v 4 B 2 5 [ forWU ] - ! . . .
G5 TRk o ) A2 3 PR AR A B T 2 (10.4) 14 (15.7) kHz
Ta = +25°C H.if#I#5 %= 1.00.
i R 1 Wi 1 - - -
RER B Usenst | omar e w s set (= 0Bh[D3,D0])H(0.1.0.1). o1 49 46 dBm
Ta = +85°C H.ili#I#5 %= 1.00.
i R 2 Wi - - -
e R Usens2 | o mor s w s set 9(0.1,0.1). %0 48 45 dBm
Ta = +25°C H.if#I45 %= 0.75
N ’ —
W i Fig R AR\ LT 1 WU max1 B 75w s_set W(0.1.0.1). 2 7 dBm
Ta = +85°C HiAHI5 %= 0.75
i H L /T N ’ _
6 i A RN LT 2 WU max2 BB 15 w_s. set 35(0,1.0.1). 2 8 dBm
BEEK
. £ RF_IN 5] JHIFI4%
= R Y —
A @R TE S fopr RX L P B 45 MHz. 5725 5830 | 5875 MHz
IF JEUE 2% =H M,
) . U BER = 10 x 10°®, Ta = +25°C,
SR B 1 RX sens1 A = 5835 MHz, (-66) -64.5 -60 dBm
HiA%l#E% =0.80
IF JEUE 2% =H M,
) . U BER = 10 x 10°®, Ta = +85°C,
FWOR B 2 RX sens2 AT = 5835 MHz, (-62) -61 -58 dBm
HiA%I#E%= 0.80
IF JEP A =HHL,
#2105 BER = 10 x 10°, Ta = +25°C
N T 7 ’ ’ - - -
ey PN IR B! RX max1 A = 5835 MHZ, 9 5 (-4) dBm
HiA%I#E%= 0.80
IF JEP A =HHL,
#05 BER = 10 x 10, Ta = -40 °C
N T 7 ’ ’ - - -
FUR RN 2 RX max2 AT = 5835 MHz, 10 6 (-5) dBm
HiA%I#E%= 0.80
IEEE Pore-OUT | RXCIRZS 1) RFOUT2 51l — 62 -59 dBm
TR 2 Pore-IN | RXCIRZSH1i¥) RF_IN 3], — -60 -50 dBm
RSSI % 4 HL T 1 Vgssi1 RF i A\ HF=-60 dBm £ RF_IN 3|if. CW 0.52 0.60 0.66 Y
RSSI #ii i Ik 2 Vrssi2 RF % A= -40 dBm £ RF_IN #|Jif. CW 0.80 0.85 0.90 Y
RSS| #i i sk 3 Vrssi3 RF #i A H1°F= -20 dBm 7E RF_IN 3|, CW 1.06 1.12 1.18 Y
RSS| #i i Lk 4 Vrssi4 RF #i A HLF= 0 dBm 7£ RF_IN 5|l. CW 1.10 117 1.24 Y
RSSI £ fE Lrssi Vrssi3 I Vrssi2 Z A1) RSSI “FH41 % . 1 14 17 mV/dBm
. 2 RSSI it K2 0.75 V H RSSI 51 BTG it
VRSSI HLi 4 -
T RS | it RSSI it MU IR +1-50 mV S . 45 0 45 WA
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| =2 Wk sk A Min Typ. Max Hpr

Bt

6 TAE SRR forr TX | forr TX = furo (FVCO = VCO i) 5725 | 5790 | 5875 MHz

RFOUT2 5l I B i i«
BRI TR (KB
K RF fai i 2% 1 PoutmaxS1 | outctrl (= 09h[D11,D0]) H4xi6“1"). CW. 0 2 — dBm
Ta = + 25°C HAEfHiM%E = 5790
MHz,

RFOUT2 5| fl ¥ k6
WER KN IR (REF7%
ok RF $hZ 2 PourmaxS2 | outctrl (= 09h[D11,D0]) A4 351"). CW. 2 0 — dBm
Ta = + 85°C HAEHIHIZE = 5790
MHz,

RFOUT1 #1 2 5|IFE S
WERAHIIR (KBTS
K RF i 2hK 3 PoutmaxD3 | outctrl H4=#“1"). CW. 3 5 — dBm
Ta = + 25°C HALHifi% = 5790
MHz,

RFOUT1 #1 2 5| J E:2D % o
WERRHII% (RE AR
K RF it th# 4 PoutmaxD4 | outctrl A4:#“1”). CW. 1 3 — dBm
Ta = + 85°C HALfMZE = 5790
MHz,

RFOUT2 5l I By th -
wEB/NMHII% (RE AR
/N RF it o2 1 PourminS1 | outctrl (= 09h[D11,D0]) N4 #“0"). CW, — -6 -5 dBm
Ta = + 25°C HALHisi% = 5790
MHz,

RFOUT2 51 {0 B fii i

WE BN IR (RE TR
/N RF i Th % 2 PourmnS2 | outctrl (= 09h[D11,D0]) 94 #0”). CW. — 7 -6 dBm
Ta = + 85°C HALHIMIZR = 5790
MHz,

RFOUT1 1 2 51 iR 4t .
wE BN (RE AR
/N RF #itioh = 3 PourmnD3 | outctrl 44 #“0"). CW., — -3 -2 dBm
Ta = + 25°C HALHMZE = 5790
MHz,

RFOUT1 1 2 5| B [ 22 % o
WE RN (REHFAS
B/ RF #ioh# 4 PourminD4 | outctrl 2y4xi“0"). CW. — -4 -3 dBm
Ta = + 85°C HAEfHisi% = 5790
MHz,

HEAAAR R E = 512 kbps (L H
A fuon1 FF1£4% txrate (= 15h[D9,D8])%9(0,0))- — 512 — kHz
50 B A o R

FERBIRE R E = 256 kbps (B HE
ILHESTE ) fuon2 75 txrate 1(0,1)). — 256 — kHz
T B U IR R E

FH BT WL EL = 512 kbps (R
. A7 txrate 4(0,0)).

* OBW | sy ASK 23 i i/ 2. — | 14 | 22 | MHz
99 % i FISI

3t

I

(e ER AL EL = 512 Kbps (L1
o FIEEE txrate 79(0,0)).

@ I % _ B B
ISR ACPR | i ASK i i it/ 540 45 | -40 | dBc

PiRmZE = +/-10 MHz, BT/ mr (=
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| =2 Wk sk A Min Typ. Max Hpr

0Ah[D4,D0])4(0,0,0,0,0)-

I ) o AT 22 1% B = 512 kbps

ﬁfgiflﬁz ) EYET | (%BE%#% trate 5(0,0)). 80 97 100 %
B ASK U n skl &5

(IR TJL‘éfPEﬁa‘o Féfﬁw@&i B H=512

i EYEA | kbps (% E% /28 txrate 7(0,0)). 80 97 100 %

CE ASK KNk R

e R U E = 512 kbps (K HE

MOD 2174 txrate 24(0,0)).

LB R INDEXA BB ASK HEUI I/ oE R4 0.80 0.85 0.90 —
WE A7 4% mr 29(0,0,1,0,1). (BE A

88 0.85. )

fEia% R ¥ B = 512 kbps (W&

MOD 21725 txrate J9(0,0)).

W% 2 INDEX2 BB ASK HEULI E /R R 4. 0.65 0.70 0.75 —
W E A% mr 9(0,1,0,0,1). (L&

T6¥CN 0.70. )

FEfa% 2R ¥ B = 512 kbps (W&

MOD L1724 txrate J9(0,0)).
INDEX3 | ¥ OOK (¥ % {74 ook (= 0AR[D7])5“1")
BB OOK FEULI IEE R EL.

W 3 0.95 0.98 1.00 —

2 AR AR = A& A 2

+/-32.768 MHz (32.768 MHz = XOSC #i%).
A EF 1 Spr.1 WER KR, (REAR — -80 -60 dBc
outctrl A4:#“1”). CW. 7£ RFOUT2 3|Ji.
¥ B % 47-4% mr 4(0,0,0,0,0).

2 AR AR = AR AT 2

+/-16.384 MHz (16.384 MHz fiI F-#i%%. )
R 2 Spr.2 WER KR, (REER — -60 -52 dBc
outctrl 4 #5“1”). CW. £ RFOUT2 3| Jil.
¥ B %4748 mr 4(0,0,0,0,0).

TSR IE2 (—F
eI = VCO M%),
RT3 Spr.3 BERKEHIIE. (REFFR — -60 -52 dBc
outctrl 941", CW. 7E RFOUT2 3|[i.
B %547 4% mr 9(0,0,0,0,0).

A A=A < 1.5
(IX & VCO M58 =)
AR 4 Spr.4 BB RAMEIIR, (KBRS — -64 -58 dBc
outctrl #y4:i#“1”). CW. 7E RFOUT2 Bl & &
A4 mr 259(0,0,0,0,0).

AFRT LA BRI s) & .
- - WERKNmBI%E, (REFER . ) )
AT S SPES | utotrl Jy4 7). CW. 75 RFOUT2 3. 25 15 dBm

B 717 mr 4(0,0,0,0,0).

= KlE

VE: CW & g8

S EN S S .

VE: fypo HET fiofH (NFHIRD.
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BEX

TC32169FTG

12. SRR & FE B

LR I FRL B s (B R A A il R

Vob E I/ p774
Sw2 L
(chip enable) —_T O
=]

IRZEAPRAUEIX EE A4S E (182 2 58 BE B 1 ek .

N
% 50 Q Line
RF IN (O

NI

N

REG_VCO_C

27|GND_RF1

N
% 50 Q Line
RF OUT1 (O

50 Q Line

29| GND_RF2

30|RFOUT1

RF OUT2 @f:c
N

N

T
T
i
bR
bEiE

92
Uil o

TC32169FTG

X-tal

REG_DIG_C[14

1017”_& 100 kM

SPICLK [11

10}?”_E 100 km

10 R 100 @V

O O O O

22 uF s 10 pF
1 390 pF
RSSI O——J u1|vRss|

8
° o Data I/O or
.“_& Interrupt
10 pF
SWi1

(TX/RX Selection)

VDD

B 12-1 TC32169FTG [¥) SR & s ik

EZ T, e SRR 88 “FCX-04-32.768MHZz-120997 (RIVER ELETEC CORPORATION)”,
FERER IR B B SW1 B T# 0. EZEY, CEBEEI.

O F g B TR SW2 AT, KT SW2 WRE, &% 7.12 PR,

DU AR G B IP BB 1% 1C 2EMR . X 2 5] R 0% 32 25 B R LB AR (1) GND
IREF_C F1 DCFB 5| IR 43 A 2 BB A E MR . A SIS — A E A . RN kb L =R

/77

MOSI
SPICLK
CSN

MISO
SPI
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TOSHIBA i%i TC32169FTG
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA”.
Hardware, software and systems described in this document are collectively referred to as “Product”.

TOSHIBA reserves the right to make changes to the information in this document and related Product without notice.

This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA's
written permission, reproduction is permissible only if reproduction is without alteration/omission.

Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for
complying with safety standards and for providing adequate designs and safeguards for their hardware, software and systems which minimize
risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily injury or damage to property,
including data loss or corruption. Before customers use the Product, create designs including the Product, or incorporate the Product into their
own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without
limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and conditions set forth in
the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the application with which the Product will be used with or for.
Customers are solely responsible for all aspects of their own product design or applications, including but not limited to (a) determining the
appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the applicability of any information
contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and
(c) validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS'
PRODUCT DESIGN OR APPLICATIONS.

PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE EXTRAORDINARILY
HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY CAUSE LOSS OF
HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT ("UNINTENDED USE"). Except for
specific applications as expressly stated in this document, Unintended Use includes, without limitation, equipment used in nuclear facilities,
equipment used in the aerospace industry, medical equipment, equipment used for automobiles, trains, ships and other transportation, traffic
signaling equipment, equipment used to control combustions or explosions, safety devices, elevators and escalators, devices related to
electric power, and equipment used in finance-related fields. IF YOU USE PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO
LIABILITY FOR PRODUCT. For details, please contact your TOSHIBA sales representative.

Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable
laws or regulations.

The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any
infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to any
intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR
PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER,
INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR LOSS, INCLUDING
WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND (2)
DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR
INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for the
design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass
destruction weapons). Product and related software and technology may be controlled under the applicable export laws and regulations
including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export
and re-export of Product or related software or technology are strictly prohibited except in compliance with all applicable export laws and
regulations.

Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please
use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without
limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES OCCURRING AS A RESULT OF
NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.

TOSHIBA ELECTRONIC DEVICES & STORAGE CORPORATION

91 2017-09-19



	1. 摘要
	2. 应用
	3. 特点
	4.  方块图
	5.  引脚分配
	6.  引脚说明
	7.  功能说明
	7.1 电源
	7.2 RF 频率
	7.3 系统时钟产生
	7.4 唤醒工作
	7.5 RF解调
	7.6 RF调制
	7.7 调制解调器
	7.8 系统控制和数据通信
	7.9  状态转换图
	7.10 状态说明
	7.10.1 掉电和通电状态
	7.10.2 通电状态到休眠状态
	7.10.3 休眠状态
	7.10.4 RX状态
	7.10.5 TX状态
	7.10.6 RX状态和TX状态的转换

	7.11  顺序说明
	7.11.1 芯片选择和复位
	7.11.2 电源供电后的工作
	7.11.3 唤醒功能
	7.11.4 暂停
	7.11.5 调制解调器在TX/RX中的使用
	7.11.6 中断

	7.12  流程图举例
	7.12.1 通电状态到TX状态（直接模式）
	7.12.2  通电状态到RX状态（直接模式）
	7.12.3  通电状态到休眠状态以准备RX状态（常规/自动唤醒）
	7.12.4  暂停
	7.12.5  休眠状态到RX状态（常规唤醒）
	7.12.6  休眠状态到RX状态（自动唤醒）
	7.12.7  休眠状态到TX状态
	7.12.8  RX状态
	7.12.9  BST接收时的RX状态
	7.12.10  接收频率更改
	7.12.11   TX状态
	7.12.12   传输频率更改
	7.12.13   RX状态到TX状态
	7.12.14   TX状态到RX状态

	7.13  下行链路帧的顺序接收
	7.14 CRC错误帧的接收
	7.15 CRC选择
	7.16 用于系统控制的寄存器访问
	7.16.1 SPI控制数据格式
	7.16.2 SPI信号时序规格


	8.  寄存器概述和详细说明
	8.1 寄存器概述
	8.2  00h; 软件复位
	8.3  01h; TX/RX状态选择
	8.4  02h; 选择INTRPT/DIO引脚的功能
	8.5  04h; 接收PLL频率设置（LSB）
	8.6  05h; 接收PLL频率设置（MSB）
	8.7  06h; 传输PLL频率设置 （LSB）
	8.8  07h; 传输PLL频率设置（MSB）
	8.9  08h; 复位PLL Block
	8.10  09h; 传输功率控制
	8.11  0Ah; 调制和IF滤波器设置
	8.12  0Bh; 唤醒灵敏度设置
	8.13  10h; 传输/接收FIFO的读取/写入数据
	8.14  11h; 中断
	8.15  12h; 中断屏蔽设置
	8.16  13h; 中断清除
	8.17  14h; 反转中断引脚输出
	8.18  15h; 传输和接收比特率设置
	8.19  16h; 加速和减速系数设置
	8.20  17h; 最大接收数据长度设置
	8.21  18h; 唤醒检测周期数设置
	8.22  19h; 唤醒工作选择
	8.23  1Ah; 唤醒检测定时器的校准启动
	8.24  1Bh; 清除WAKE_UP引脚输出
	8.25  1Ch; 数据写入至唤醒寄存器
	8.26  1Dh; 接收数据的字节长度设置
	8.27  2Ch; CRC设置
	8.28  36h; 接收检测定时器设置
	8.29  3Ch; 测试选择
	8.30  3Dh; 唤醒检测的频率设置
	8.31  3Eh; 唤醒频率寄存器控制
	8.32  43h; 接收FIFO寄存器清除
	8.33  56h; 晶体振荡器微调
	8.34  5Ch; 接收CRC选择
	8.35  5Dh; CRC数据信息

	9.  绝对最大额定值
	10. 工作范围
	11.  电气特性
	12.  典型的测量电路
	13. 参考数据
	14.  评估电路举例
	15.  应用电路（参考）
	16.  封装图
	16.1 封装尺寸
	16.2  标记

	RESTRICTIONS ON PRODUCT USE

