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TOSHIBA CMOS Integrated Circuit Silicon Monolithic

TC32168FTG

FLFE IR 8 8RR ) ETC i 5.8 GHz RF iUk 2
1. WE

TC32168FTG &M T ETC (H-FILHE) REMHH 5.8-GHz RF k%5, ©EE
MFRE RS K OBU (R _E#.I0).

% IC P A MEBERIAE, MR, WA, IF UK, IF JEM 3%, RSSI (#%
WIS SRR N Es ), ASK/OOK Rl 28/fR A28, AL IR Hil uE ik 28 F1 PA.
SEPURIRAR S (RS WAKEUP #8350 J (1 L E IR T 5 pA. FIIZ IC 30 kE
MLFF (Z@iE 3 Biish) P s shir MU Bz Iy (R {E 5830 MHz A1
5840 MHz W HHE)

2. NH

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 “FJ5
o fIFEMEET)BE
o WIGMHIMRIHAIIAE (TN CRC, JEFES, i BE5)
> IR AR T P A B I SR AE
> HEEE: ArE INTRPT/DIO 51 ISR 14 f ek
o S FF MLFF (Zi@iE H Hifizh)
> M MCU it CE 5| jIf g shail
> NIRRT A 308 ST 0 B ) e
o UFE IF JEJR 43
> {EH P IF SRR A RS S I i AR
o EHISI I IC £
> KA CE 31 IR AR 2 A Heis )5 3 0+
> I TXRX 5P UMk TX (D A RX (10
< WEMEASPL CRATAMEHE D) R4 TX 1 RX
o M\ SPI BRI IC 454
> MR E
<> T S i R R
S MREEBIATRE TR E
> WEREE (PLL MR FS4%), PLL = S [H %
> ARRREE
< BURREE
> IR A T AR
< DI A A AR R B

P-VQFN32-0505-0.50-002

H 5 0.08g (Typ:)
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4. FHEE
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 SSN
VCO PLL |
MISO
|
REG REG LY TRX
Fractional PLL
VCO Double RSSI INTRPT/DIO
Multiplier
VRSSI
RFOUT1 PA
RFOUT = L7 TX
MIXER
REG \
4-1 FHAE

EEGEAF AR B TR ), 7 SRR I T BRI E R AT RE A e A A .
FUA A58 23 i LB AE AR BRABE S b AL A

iz,
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6. 5IHiEA

& 6-1 BB

El) ks B /0 B
1 REG_RF_C — T T2 LLR R YRR A R
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 /0 W SPI il S| Rk .
FT W @ik SPI & i Hil i v 2
FIFHUE 1/0: @it SPI % E Bk K.
9 MISO 0 SPI EHUAAN B CEHLR AR D .
10 CSN I JEF SPI (S .
‘0% SR
“17: fEFLE.
11 SPICLK I SPI 4. i\ SPHERE Tl .
12 MOSI I SPI LU H/ ML (B H AL«
13 GND_DIG — Hep it . E8E GND.
14 REG_DIG_C — 5 T LLIR R Y B R A R
15 XOSC_OuT (o] ERRRIRG A (Ui TCXO B, 5N H )
16 XOSC_IN | ARG 2 CAHfEH TCXOUN, @il AR 2% 5 )
17 TEST — FLEH R T 2R Z 0,
18 REG_PLL_C — TS P LA DUORHE ) SRR R A AT
19 GND_PLL — PLL #ifth. #E#:% GND.
20 GND_VCO — VCO #:h. 454 % GNDs
21 REG_VCO_C — TR P LAY AT A SRS R A AT
22 CE I "B RAR R AR B E, SN E R0 REEREART. (Z3FT7.11.2)
23 WAKE_UP 0 MR E] 14-kHz RS S, %5 .
[FIRE M B Th B I, %S AR 17
24 REG_WU_C — TR SE I LAY DAORAE P RS e A ARE
25 IREF_C — TEFRHNH AR LA AT e B AT o
VE BRONHIRRFEAG 2 B D I AR SRR A3, TRV R A DL 3 B0
i -
26 DCFB — TEFAN AR LA AT 0 B A
TE; S BRSSO B A AR VR o TP R 2 R R REEUR A L) S S B
Wio
27 GND_RF1 — RF Miduih. %34 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 Miduih. %34 GND.,
He BRT, CURIBHRIRHRERST, <02 i E BT,

TC32168FTG
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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@ R, ERIeEE T/E (& 4-1 o PMU, WAKEUP DET #1 WU REG) FJ HER U 24T T,
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 22+ NRX[19] x 2"? + - - - - 4+ NRX[D2] x 2> + NRX[D1] x 2*4 NRX[D0] x 2°
fopr RXGEFRILSINAE . £ /28 LOCAL S, Il 27474 NRX[D20,D0] (= 04h[D15,D0]F 05h[D4,D0])iE 47 15 & -
5t/ Bk T3¢ E LOCAL 8¢ F LOCAL i,

W LOCAL #iZe ) 4a{E /& 5835 MHz.
RN LOCAL SR IFIEEE T 5724, W PLL4E 2 5835 MHz H.24 CE 51 JZRA“17)5, 1% IC A [{I41 Chl (5830 MHz)
A Ch2 (5840 MHz).

T EENZ AT AR AT 1 B DB ) — MRS 5
2 RIS E T NRX AE TS, 2054 pll_reset (= 08h[DODMEE A“1” (5% 8.9). #RJG PLL B TiZiZ.
WE, AHRESN0"RH 74 pll_reset (=08h[DO])H -

@) R
REFAERAI RS B PR WL

fopr TX = fLo (MHz)
NTX[D20,D0] = .o (MHz) x 125

=NTX[D20}x 2% + NTX[D19] X 2! + - +-- + NTX[D2] x 2> + NTX[D1] x 2! + NTX[DO0] x 2°
fopr TX RABEHINR - fio FEIRWERIIAR, Al 277 8% NTX[D20,D0] (= 06h[D15,D0]f1 07h[D4,DO])HEAT W & .

FERATZE YRR ESE 5790 MHz.

MHAR B CE EOARIRIE I, PLL 8w SRR .

HEE RN, A8 pll_reset MR E N1, R/ HIFIEREE T 378 NTX.
WE, AHRESN0RE 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 H1 WAKEUP DET #54 “3T17,

PMU #5175 5 i AR

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

PMU 1 WAKEUP DET S % —a T4E, W8k ARG a4 . BT LLG 75 FRRER 195 5 88

7.5 RF #&if
R B 15 5
ERFI AR, (55 B FIFO TSI SN, ek TaEa . Snar LU SPT G Zedi .
EEEMER, BRSS9 M INTRPT/DIO 3| 524 .
KT RLIFFIRRSE R EEE, 3577,
RSSI MRYEGAAAE B dB F T4yt FEL I AT

7.6 RF iE%]

Vo BT RE S IIIRIE, A RFOUT 1 A RFOUT 2 51 Iy th i1 (5 5 F ho s it 5
FERHIR 2, 2805 A\ SPT M2k NI, Hds i@ id FIFO VMR 28 0E4T 4 i .
EHEERR, HEIEM INTRPT/DIO 5] i AN, g nr gt17 8],

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

KT R HIF SRR EAER, 2% 7.7,
% IC Hh ASK JHIBIE VAR i Bl L SPI B2k B T H 7 4%

10 2016-08-31
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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 AGIARIASS . T HHZ IC A6, LFHRINBIAGIRIAES . iz, HaRm 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 .

% IC I R 2% 2 A LR Zhf .
B

(D BTSSR
(2)  FMO fi#hs

(3) BT WU A A AR i

@) FERm

(GY I8

(6) WS A AR IC A S BT 2 R R R
(7)  i@iL CRCI16 RIEE R

(®  mexE

9 HEElE S AR ALK

f4:

1 FHEA

(2) AR aE A 25 A AR
3 W ESMERSES
(4)  FMO 4wh5

(56) WK (CRC16)

7.8  RGEHINEHEER

2 DRI SPL ML MR € 51 IS -5 G REAT R .

Zoth R FZhRE T CE 51z

iR CE 51ARSE T<07, WiEI SPT L H i 4 4R HT s

it SPI LB BN AE CE 51 IABCE 15 e

i B E TXRX 5 AIEGEIE SPI S 26 ) 75 17 4% ¥ B e et qm A i i e .

11 2016-08-31
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79 REE#RAE

FrE R EA MRS, AR, BRI RX), FEH (TX).

CE pin=>H with
TXRX pin=L

7.10 RAULHA

7.10.1 FEHAEHRRS
FERHLRAS, BRI LS ETC (9 OBU.
BT B, A Skl ok

TEIE HRAS,  HJE$R L2 ETC /) OBU,
AL E 1C AR HIIGL.

Power Off

TXRX pin=H
or-SPI setting

MCU Boot &
Initialization

CE pin>Hwith
TXRX pin=H

TX/RX Switching

TXRX pin=L
or-SPI setting

B 7-1 TC32168FTG IREHHE

12
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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 .

¥ 2 CE Sl E AT, BRRFF0” 600 ps B K LMBIRBIME 1% IC. HES % 7.11.2,

7.10.3 RERRES

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

AHATLL 54

MRl R MR E, A SIS S A A, R e R B 5 B e S

% 1C e AR AR AL B 5 DA B FR R T #E

AN MCU RidbF R (FPIARIRIRAS, ([RIRRE, KT HIFESRRZ IC M .
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 AU 5.8-GHz #5iH f) FMO R 512 5% 256-kbps ASK Bk, OOK ] RF {55

2 TXRX 5] I E <07, % IC B RX RE .

IR A7 E, 21788 TXRX en (= 0Lh[DID)N BB N0 B FE M 4, ELIn 2717 8% TXRX en W ¥ E N“1”, 7788 TXRX
(=01h[DO]), “0”,

WG, 1% IC FHURK P2 (i .

IR YD i, ANEEE FCS (MUIRIRINT ) HI{EE WO 764 T 25 4728 TRXFIFO (= 10h[D2047,D0])H . rx_ready H ks it
T4 MCU.

W MGG T 578 TRXFIFO H IR . Sar e af FP AR e SCEdm ey, 37 i i Bd 1 o B2 i O BUR v o . ke
o R AKX FPESL, AT Z A7 3 dettimer_dis (= 36h[DO]). & W] LAF il AR A4S R B A8 ¢ 8 I 3RE /2 2 ms, A MEHE W 7EIX 2 ms
PR

VE: I0E FIFO BUE LA D, WAl LUK 1758 clr_fifo (= 43h[D8])EE N“0” LG 4 % 77 2% TRXFIFO.

7.10.5 TXIRE

% AT UL ASK Y, OOK i 15 5.

BALH 5.8-GHz SB[ FMO 4ifis i) 512 8% 256-kbps ASK 8%, OOK | RF 15 5 .

5K RF #ir i P2 +3 dBm (Typ))e

o TXRX 5B E 1B, ZIC K TX RS,

LR A A7 B B, 1% 2747 %% TXRX en (= 01h[D )M % B 7078 58 A1 &, L inas 47 5% TXRX en B3 B N“1” #4758 TXRX
(=01h[DO]), “17,

YA B A T 2475 TRXFIFO J&, ST LU

YL RS, tx_done TR HE NI T MCU.

7.10.6 RXIREM TX REMHE#H

R T AR RXRESFT TXOIRE, AlE A TXRX 5] B A FH 274728 TXRX FIZF /4% TXRX en. T ZFA748 (OhXX)5E ML .
2 TXRX 51 4 A $dE B2 2B DR FF 1.3 -us U TXOIRAESF RXCIRA . B, 7T TCI% IE M 5€ i PLL AI4A L H R A s .
N2 FE PLL 8 I ]2 30 ps ASELHE T H i 6] 7 .

TEREARTT, N 2FAE 28 NRX A NTX % B i Y i,

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

13 2016-08-31
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7.11 JFEFFULEH

AN TC32168FTG FoNG 375 DA S 24 o 3 i)

7111 S EEMENA

WFLURIEDL, RATAN s A A E A TAE

- ENREBCANTFE L, MRS, ML SR A RS R PR
- RGP RERYIEMTIE

- BRI R AE A R AR AR

- PR RF 155 5 &M FIFO 3K15

RKTBFFHEAER, 276 7.12 hEHRE R 264,

PR . SR A

Feegfr, e PLL 847, #HT ETC 466112
X I RER R AL, WAKE_UP %IHiﬂﬂ’ﬁﬁuﬁ&ﬁ%ﬂiﬁ&ﬂﬁ?%iﬁ?\%ﬁ%%#&

RF1Z IC W F B HAEAL R, S0IE 7-1.
® 7-1 SHERAMEAL
i H 1t 1 FH 21 il
il o
Y %752 wh_clr (=1Bh[D8]) " 1" LA i
WAKE_UP- 5 1" 25407,
s
B A4 wk_reg_wen (= 1Ch[D8])A
Y e 1", BALJR, 5179 wk_reg_wen ¥iiE A
LRSS BRI L N ilzﬁfé ﬁﬁfz;;?ﬂ“ B Cmsao .
N i I AT AT R AR 1 R i AR R - EMKIRIR ﬁﬁ?ﬁ%?~?ﬂ4§$ﬁﬁa Vet , WE A4 wkeal_en
-1 RRAIE I 2 LR 14Kz o | RN (= 1AR[D8])Hy“1”, [FII B3R A for e i 1
o . B 28 w_s_set (0Bh[D3,D0]),
wk_num (=18h[D3,D0]), autowk
(=19h[DO0]). it 1% & %7 4% wk_reg_wen
917, X EE A AE R B A S i 2 PMU I
WAKEUP DET (1) 25 77 3% . 16 5 158 /5
PMU Fil WAKEUP DET H ff) % /7 52 504 4=
o
AT S IC M ETC AT RS2 | P
o WitE, % ICIAATRE | 5, RIS RN I, gﬁfiﬁ %ﬁg;i? H;”;TLO f;i: oo
e R IXAIRAS, O S FHThEE TEHATZILE 8 .
MBI CE 5l g N AT # ).
ETC R4 NAE KA Sidn b 5 k47 5 {R¥E CE 51N “0"HF4E 20 us BEA o
£7. SR)E, B CE 5, M0" 17,
AHE B AR IR TX/RX IR A5 it
B 5 A R R 245 fiﬁfﬁﬁiﬁigﬁ WO s, amagn st (- 00R[D7])y
KEME‘F G e 1 2?7@%% RST MR 5 3 S N 0” (jr)]
E=X 1A o p BT 0 788 5 1= ﬁ;ﬁ)ﬁ{iﬂﬁﬁﬂﬁﬁﬁ%iﬂﬁf@u CE 5| T4k
L MCU Fo 0 B o8 5 ST
W E 214 PLL_RST (= 08h[D0])4“1”,
PLL PLL B8 550, PLL B0 HIEEE [ - RXCIRAA TX PR i PLL S0y a7 £7-88 2k PLL FERYIIR G
=L Ik - T RF R il 5 7% o
W5, THERENDO,

E: RTHERGREEN, 2% 7.11.2.
TE: R PIRAE S RS TR R T AR IR a8 R
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TOSHIBA 38 TC32168FTG

7.11.2  ERJEMEEERTIE

ETC B ZGit45 TC32168FTG M MCU E ¥l 2%, TRl B 5 HAT RGITIGBITRET .

X PR G RIE I Z i MCU 1R 3 H 8 R0

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

2 5 R R A % B ) AR R, MCU MBStk GR350,

B—J, #HJ§i% IC ' PMU Ml WAKEUP DET HPIRS AR E (RIRIRAS, TXORZ, SRXCIRE). MCU Mt E % IC K
CE 5| & 0"+ HF42 600 ps B K DU E 1% [C BPIRAS o &7 SRR 600 ps B 7] N 3147 3 80 - )R 1% 1C 3 N B AR B RS -
R 28 PMU M1 WAKEUP DET K2 RSN E, BB ZFa8 8% E ULoe R E AW IR LG 7 1 e IR 7.

FEIE I Z A7 48 W B DA SE VIUEIb 2 B, MCU RAE2EH] CE 5 IR A7 /5254 400 ps BE K.

RETFFUEITT I 7 BB T

VDD
Supply
Voltage 0

| ' > 400 ps !
: |
State of Power convergence state uncertain RF RX
TC32168FTG Off 9 state | enable
! Duration depend : A N
I on MC | Initialization by
— —on Metl | register settings
T
State of Power L
|
MCU off boot Power OnI and initalized
| |
| c
I | 2600 s
| | Ty VDD
State of i Not be :
CE pin : determined
P N L -0

B 7-2 RGTTERFEZES

e BT S5 R (Al T i A iR A AR
VE: BRI rh PR A5 S R AN RS 2 A RE PRAIEZ IC (AR

15 2016-08-31



TOSHIBA

BEX

TC32168FTG

7.11.3

MR B T e

% 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

MIEF HSRER DI RER . % IC BETEIR R 14-kHz WRER(5 5 5 B i Edasali . HiZ 1C RelRnS B2k 5830 1 5840-MHz {5 5 £ 7%

AT AR AR 42 il o

MIEMSE RS, BAREW T FIFO 77 8% IF IR IRETN .

W CE 5| s 17, BBk £ .

W BRI FE B P A R e B BT SPI B R E R fE A P ek,  [EII CE 51«17,

FEE EHIGREE, 25478 autowk (= 19h[DO])N.7E PMU F1 WAKEUP DET #J4a 46 H 15 8 07
WIRFAERAPEEN, MV N0, W] R H A REL .

FEWE HIREE, 247 A autowk (= 19h[DO])N.7E PMU F1 WAKEUP DET #J4a 40 A8 <17,
EHEANARIARAS BT, Ml B HER ML (SR % PMU Ml WAKEUP DET M2 fE5s . Fse 15 1 e B T i 2 2%

1) i RN

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

2P B IR RS, FERGIIE] 14-kHz MeBE(E S i, WAKE UP 3| % <1,

B 5 RONIEIE MCU #2110 1C iR 8% . R G08 shinf (]2 1% 1C 1 MCU/{E & e BE T4E 4 J5 3h i 8] () Al .

State of 14 kHz wakeup Data Packet
RsU ] signal
M2400ps !
 ——
State of
TC32168FTG Sleep wakeup ™
A A
1
1
| VDD
State of ,\
WAKE_UP pin S 0
|
Set GPIO of Set registers
Y MCU °
i‘,/ltétj of Sleep wakeup Active

B 7-3 HHRE
T B RIS 5 RS (A O T S ARG s R
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TOSHIBA

BEX

TC32168FTG

) H 2 i
M E A SRR, EAEINE] 14-kHz MREE(E S, i CE BIHIEAZ WAKE_UP 7| 4 H <17,
25 AR i H XOSC IR T4
2 WAKE UP 5| AR 170, R CE 51 EREEN“0” 20 ps BEEE K, JUi% IC % H 3Kk &8 H 3 fE
1% IC Al MCU W 7E B e BEA X FHAT B 3.
Bt UL AT 45 ) Bl B 1]
HEAR RS L AE .

State of )

RSU 14 kHz|wakeup signal Data Packet

H I >400 ps !
K
State of RF
TC32168FTG wakeup | o able RX
AA
VDD
State of
WAKE_UP pin .
Set GPIO
of MCU Set registers
h
,\S/ltgtj of wakeup J Active

B 7-4. Auto Wakeup

7E: MCU F1 TC32168FTG 2 [A] (I 5 N 75 1% e nf fi I [7] 25 50 )5 46 .
A E R TR RE SRR TR IR T AR B s AR

17
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TOSHIBA 38 TC32168FTG

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 B 1) fig AL AT IR A RLAE TX/RX IRES 76 L

- 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 AL AHIAE T T R AR B GRRR . T AR, S %R 7-1.

H: #5fE WAKE_UP 5| 4850”2 R, CE 51I&E N0, MIERIRRES WAKE-UP 51 I H RFFACT
FTEL, 24T URAEROT IR, WAKE_UP 3| I T AR 5.

VE: NPRIE TR — X EWUEDI, MCU RAEREN 2SRRI K & WAKE -UP SHE# -

VDD
Supply
Voltage
0
b >40ps |
. = |
|
State of |
TC32168FTG Run (TX or RX) i Sleep
A
Set regiter: wk_clrto Set GPIO of MCU to
clear (= to“1%). disconnect
State of Sowet On : idle
MCU I (or called sleep, low power, etc.)
Y VDD
State of
CE pin 0

7-5 KRR FE

e XA R MR ) e R AL TR B R T BT, B IR RN
T B PNARIE 5 S (A AR T SR AR A R .
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TOSHIBA 1%3‘: TC32168FTG

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

(D VAR 2 RO

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 ) 28«17, Fearhl, dibiR A i@l SPT M2k Ay s s th nl i@ i SPT & 281 K,
2 se R, 1% TC EE T A AT B i

B TXRX 3| 20" L B2 EAME, ) [ 3h30 5830 MHz BY, 5840 MHz £ RF $K . (#5 B0 S — Mg E S, MRIE
Bt B SO W P SR A% 1) v B FH PLL 32 .

(2)  AHIF R SR TXORE

W R 2R FOE R SPT Bkt H TX RS W@ TXRX 51 s SPT ¥ B HH Tk AT AL, i@t SPT MLk
BAL R BAL BN BN BB 7% . 5790-MHz RF 155 7T i3 1% ICHIERIA VOB #EH4T K i% .

ESEURERIE G, % IC 1L BEEAE %, INTRPT/DIO 518 (H-F W) 2«1, Hpsddii. shIWrRAIAN @R SPT 2646
B HUCF — KA BAER AR TR BUE FREAT . AT — AR 3 B KB mEUE 7 a5, % IC W E B i K%

(3)  HEEE UM RXCIRE

B AUE T SPI A&7 IE R H RXCIRASWATE R TXRX 5] sk SPL# B d7iE R . 1% IC Hiti A\ INTRPT/DIO 5| (H T
DIO 3| ) #Us ) ASK/OOK RF 155 — M. KIRIE ASK/OOK \HIRF & 5% S5\ INTRPT/DIO 5] i 1>, /NMRIE
ASK/OOK HJ RF 125 S5 1«07,

I TXRX 51«0 B B R EIAME, T4 B 330k 5830 MHZ B, 5840 MHz RF % . £ B A A= S, TR IERH
T ORI P SR ATER ) W B PLL B E .

1545 RE M beds R R 2l (512/256 kHz)BE 512 kHz HIA R CE¥0D.

(@) EEE TXORES

EEERET SPI M TR H TX RSWEATET TXRX 5L SPT 8 #tk$ 1% IC Al RF (5. “I”"MAZE
INTRPT/DIO 5| JHIF=E KR 1E ASK/OOK RF 1554t 5 “0” =4 /MIkE ASK/OOK RF 15 5 Hiih .

UL RF 55 0 Eo i 22 il i iz Qb A T
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TOSHIBA 1%3‘: TC32168FTG

7.11.6  H¥r

Hi{5 5 M INTRPT/DIO 5| i th o MR ZEEAT W, S E A 7 23 A7 28 A P 8 L

HIE 52 PRI R, AR AL . BT LA MCU Rz H PRSI A

A BLXF MCU #EAT 10 ST

AT rx_ready, pre err, flag err, rxlen err, fm0 err, crc ng, rx abort 5% post err WA, EdEEzlo@E T BT S5 S AL E B
Ufo MHEAT txlen_err B tx_done HHTHT, MCU Rijf B ix £ vl DAL T — Wi

BB ER TR, KT HERE, 5% 8.14,

TE: B
BT AT B . A SRR T PR, INTRPT/DIO 51 A AR SEd A5 e BOABeE T th BT 5R s, (HAIR ST
hibi LAE. RTHFRE, 2% 8.15.

E: TEBR A
FEAS TR AT BB . S4TSR T ER AT TS, INTRPT/DIO 5] I 38 9407, H W 27 77 25 B DA 2 DLE &%
=k, XTEHTEE, 5% 8.16.

T R

AT i INTRPT/DIO i 5 S AR ME AT @ 2747 2% int_inv #4738 840, 5 INTRPT/DIO 3| iy g1 ik B
FonBHAT R . ST R IEH], 555 817,

R 7-2  HERE

R .
A St P8
rx_ready 11h[DO] MIERERGE 2 )25 B Wi, AT rx_ready H1 .- MCU 1] A TRXFIFO U 2 )2 15 B il

tx_done 11h[D1] 2 5E WL, KHRAT tx_done HiBr. B MCU 1) tx_done Hr B LIA& S N —1i.

pre_err 11h[D2] WHRTE RXCIRERT 2ms WA BIRT S5 5, KHIT pre_err H1lr,

flag_err 11h[D3] IR RXCIRERT 2ms NI BIWHRIEIHCE S, BAT flag_err Fikf.

rxlen_err 11h[D4] LK E TR (il 17h) HPR{ER, BT rxlen_err k.

fm0_err 11h[D5] R AE BRI R R AR FMO RS 88 A5 AT fmO_err HH Ik,

crc_ng 11h[D6] IR CRCAZEHISE BAIEN, F 4T cre_ng H .

rx_abort 11h[D7] AAE RO AR R I B 2 R, KRS i abort 1l

2R E FREE SRR, T HAT W R RN 25 R AE S, AT post_err i, FEERIA
B ARSI E R PSS

AL FEARN, AT tlen—err il AR RIGKEA R FIRASNEKERT 2 7
o

post_err 11h[D8]

txlen_err 11h[D9]
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TOSHIBA %

'8

TC32168FTG

7.12 REEZE

ATEN B MCU Hife .

EN2E, Xt ETC RS FRL AT 3
S il T R T B SR IR A7 R

FEUL T U R, L W A BT R 5 7 2

XMTAFF RS bHEZAF R REA T AR ARG =T 8 “Arfr as bR VA Ui B AT i B .

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

7.12.1 EERSE TORS EEER)

BERAGE T SPI a7 IR R H TXOIRAS Rl TXRX 51 5L SPT 3 BTk £ 61155 B A & INTRPT/DIO 51 (H

F DIO 3.

Power Off

During assembly of ETC.
Set Battery

Reset & Initialization
of MCU

Y

Set GPIO of MCU to connect &
communicate TC32168FTG.

Y

Wait for 600 ps or more
for this IC stabilization

Chipenableand | -~ |

set tostart TX.

Y

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

Y

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

\

Set external modem
device to operate.

of the MCU.

Set following pin function-at MCU.

Set TxRx(GPIO) to low.

Set INTRPT(GPIO) to input direction
and interrupt function.

Set CE(GPRIO) to low.

Set MISO(GPIO)-to input direction.

Set CSN(GPIO) to high.

Set SPICLK(GPIO) to low.

Set MOSI(GPIO) to low.

Set CE pin of TC32168FTG to “H”.
Set TXRX pin of TC32168FTG to “H”.

Set regiter: dio_sel & dio_en
(= 02h[D1,D0]) to "1,0".

the MCU and modem device.

Enter data to INTRPT/DIO pin via the

B 7-6 EHERSE DXCREKAREE (EEER)

Those settings depend on the specification

Set WAKEUP(GPIO) to input direction.

This setting depends on the specification of

external modem by controlling the MCU.

21

2016-08-31



TOSHIBA 38 TC32168FTG

7.12.2  EHERSED RXRE (HEHEKD
BEEAGE SPI B2k Tk # H RXOCIRAS AT @ TXRX 5| Mk SPI B & ATk .
% IC % L INTRPT/DIO 3| iU i) ASK/OOK 15 5 KA (AT DIO 511D .

Power Off

Set Battery

During assembly of ETC.

Those settings depend on the specification

of the MCU.
Power On

Set following pin function at MCU.

Reset & Initialization Set TxRx(GPI10O) 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 TC32168FTG. 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

+ /@ CE pin of TC32168FTGto“H".
Chip enable

Wait for 400 us or more for

. 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. —=
i Prepare-to start demodulating after interrupt.

This’setting depends on the specification of
the MCU and modem device.
Set external’modem-device to N

prepare demodulating.

B 7-7 JEHERSE RCRSHRER (EERAD
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TOSHIBA 38 TC32168FTG

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(GPIQ) to.input direction
and interrupt function.
* Set CE(GPIO) to low.
Set GPIO of MCU to connect & Set MISO(GPIO) to input direction.
communicate TC32168FTG. 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 TC32168FTG 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.

23 2016-08-31



TOSHIBA

BEX

TC32168FTG
7.12.4 EiE
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) 1o 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 TXRXREBRIRRE
VE: MM TAETE N, Z 4748 autowk (= 19h[DO])M7E 5 3
VE: FEBENARHRIRA T, WAKEUP (GPIO) N AR A7 7E S N H LU DI AT A 7
TN, MCU JEikAE T — ki) i WAKE_UP 5| i 2847 5 3
VE: “Hi-Z7efemibr. i E IR IR B,
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TOSHIBA 1%3‘( TC32168FTG

7.125 RERREE RXORE CE M)
1% B A M ER Th R LUK I 5.8-GHz S 14-kHz B¢ .
IS S USRS S, WAKE UP 3] 4«17,

A PRI EE TAE, LB AN 15 S0 .
{ERPIMER S, Y% E CE 31N 1B, MCU 3% .

TC32168FTG
detects a signal.

i As TC32168FTG detects a14 kHz
WAKE_UP pin of TC32168FTG 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 TC32168FTG. 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: wkcalen (= 1Ah[D8]) to “1”.
Set register: wk_reg_wen (= 1Ch[D8]) to “1”.

Initialization of
PMU & WAKEUP-DET

B 7-10 EEEAEEEARRED RCRE

T FEZ TR IR WAKEUP (GPIO) R (RAEAE S A BA D) AT Hh B
B, MCU JEiF 38 i 1% 5 A iy 24T JE 30 -
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TOSHIBA 1%3‘( TC32168FTG

7.12.6  HRERRZZR] RXRE (BIIHEER
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,

TC32168FTG
detects a signal.

i As TC32168FTG detectsa 14 kHz
WAKE_UP pin of TC32168FTG 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 TC32168FTG. 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”.
. Set register: wk-reg wen (= 1Ch[D8]) to “1”.
Initialization of Set register: autowk (= 19h[D0]) to “1”.
PMU & WAKEUP DET

B 7-11 @it B3 EEEARIRRES R RXRE

T EZRTHIEERA T, WAKEUP (GPIO) M A7 T N LAR ) S0 4T o
AN, MCU Joikiditiz B 3B 7 3:1 T 5 30
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TOSHIBA 38 TC32168FTG

7.12.7  ARERREE] TXRE
EMARIEIRAS B TXCRS R EBIGF F, MCU 2] TC32168FTG F1N FH &5t

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 TC32168FTG. 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 TC32168FTG to “H”".
Set TX

Enter data via SPI'bus by
controlling the MCU,

B 7-12 @i MCU #Hl I MRBRRA D] TX RERF

27 2016-08-31



BEX

TOSHIBA TC32168FTG
7.12.8 RXKRE
DI RRE R R TR E S, IE S, i, R e 2 MCU.
TX or Sleep
INTRPT/DIO pin of TC32168FTG
outputs “H”. (Interrupt)
i Read status data to need for this operation

Read interrupt status L

11h[DO]="0"

'

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

Write status data to register: 13h[D9,D0]
Clear Int t
carinmemipt mm—1 [ via 'SPl .bus which are read from register:

i 11h[D9,DO] .

11h{DOJ="1"

Check interrupt:
rx_ready (= 11h[DO

Read'Byte Length
of RX Data

Read FIFO Data

'

Read byte length of RX data setting
fromregister: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
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TOSHIBA 38 TC32168FTG

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

TX or Sleep

INTRPT/DIO pin of TC32168FTG
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
earintempt m——oH | via SPI bus which are read from register:

11h[D9,DO] .

11h[D0]="0" 11h[DO]="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.

: : Setall "0" CRC initial
Write data referrin
available CRC g value for Tx/Rx CRC
operation to
register: 5Ch[DO0] via
Write CRC SPIbus. Write CRC Selection
Selection (Optional)
— v This register setting is
Read bytelength 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.
SPIl bus.
ez IR0 e 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 i (Jb3 ETC REHH CRC ELANF) HIfF SFERHEIL
¥E: rx_ready W AT RS & B A7 88 cre_tslt_b (= SCh[D9])/&"1" 5 %5 /728 crc_rslt_a (= SCh[D8])J&"1". XFFH I AR BE. AT
DL, TEAGA CRC 453AT, WEW B XA RIIAE LA,
H: XF“CRCEHEBNHHAEE, &% 715,
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TOSHIBA B TC32168FTG

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& RXIRFSHAR BB % ik

BRIV E A 7.2 FiR.
UV EOIERRS, PLL MAEFF s B g SPI & 2k i B A4 NRX CLHAT B4 .
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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 TC32168FTG
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]
Clear Inferrupt | ——{_ X\ via SPI bus which are read from register:
11h[D9,D0]..

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

Check interrupt:

tx_done (= 11h{D]) For the'system operation

Check the completion.of frame
transmission.

B 7-16 FHEIEMARERIRT
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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,D0])

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 PR E Y

e ERIRATE D 7.2 iR
W SANERYIIBERATRE, PLL METF AR EE L arimd SPT B4 & B 3 A7 28 NTX DL T &2 A7 .
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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])
° 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"
TC32168FTG 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 RXRER] TX RE
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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"
TC32168FTG to “L". and register: TXRX to "0".
Set RX by pin Set RX via SPI bus

!

Wait for 30 us or more
for RX setting and stabilization

B 7-19 TXREZRXRE
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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 — WA Ji5 iR
— 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 AN TRXFIFO B P

77 17-%% RX data_len (= 1Dh[D8.DO])FI %77 %% TRXFIFO (= 10h[D2047,DO]){I SzHL i 7] 1] B B4 M 1x_ready (= ITh[DO])H Wit 47 5]
T IREAR AL 46 90 s J5 (210 ps)o

B 2:
RSB 55—/ i, TC32168FTG 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 1
egister read timing (duration) < > e

(RXdata_len, TRXFIFO)
Overwrite TRXFIFO by subsequent frame

7-21 —AMEEEKRE TRXFIFO B

AL RXdata _len AIZFAE2E TRXFIFO 2 U [EHE]BE N A rx-—ready BB AT 2 K — IR EIEALH 2 46 90 ps J5 (210 ps). 2454 53]
TX RZSH, 274788 TRXFIFO #iERR .

35 2016-08-31



TOSHIBA

BEX

TC32168FTG

7.14 CRC iR Wik

& CRC 45 BRIEME, £WigE R bric, MCU ] LiszECEE S iRl CRC 451,

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) 90us
Register read timing (duration) - 210ps > «— -
(RXdata_len, TRXFIFO, CRC_DATA)

7-22 CRC £ raik

7.15 CRC i%&#

Overwrite TRXFIFO by subsequent frame

224788 sel_cre (= SCh[DO]) ¥ & 9"0" H. 2747 %% cre_inv/Isb_msb/cre_pol/erc-ini (= 2Ch[D3,DODI E J9. (0,0,0,0), U B W HA1H
42" 1" R4 0" ) CRC 455 . X EMRE CRC {HZ RN K. ""CRC M 28 n] DL E 3| F774% cre_ini (= 2Ch[D3,D0]).
‘B CRC I &S HURIE VI 434" 1" 1 CRC &5 K5 -
CRC 545 RARAT T 271788 crc_rslt b A1 cre_rslt_a (= 5Ch[D9,D8]). CRC 45 F i1 I FE L7 4728 cre_rslt_b Al crc_rslt_a DL

rx_ready HF W F BEAT RS R E . AR cre rslt b AE"0" I IR BIWIUAE AN 0 CRC M. 4754785 cre_rslt_a A2"0"

I, KRR E AN 1 CRC i,

MRHE CRC 4551, ZF 474+ cre_ini (= 2Ch[DO) ML IR 1 B o 477474 sel_cre WE A 1M, HA"1" CRC K &A%, WG E AT N 0"
) CRC 40l k. WIUR{E AR 0" CRC 45 FAS 1M CRC 2 5. w479 sel_cre I E " 1" DAMEALAE A “1” CRC A

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

p| logic

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

B 7-23 CRC #%&#%

VE: 713, 714 R 15 FN S H TAEE LR ETC MRS,

Value of
register: crc_ng (=11h[D6])
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TOSHIBA 38 TC32168FTG

7.16 HTRGEHBI R FFRTH

7.16.1  SPI #ZHIBEERKR R

SPI I MR M IS B F TR MR BT (8 60 AINAE (16 60).
LSS N B o T B30 = R0 A S EL IR R AOR TN 4 B B NOR, "1 LA, B SPI I 4
1A 4 N K

(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_5~14~13~12~11~10\
read data To separate each communications, The
"H" duration of CSN pin should be longer
CSN than the 1 cycle length of SPI clock.

B 7-25 SPI ZEER

SPI FIFO #dits A& B F B R, R adEhl (8 f7) %R (2048 £i7).
FIFO ¥4 HK B LA 8 AN N — AN By A2 128 T B /b . S S A I & FaAN 5 BRI 09 2 5 SPT 2 i 3l
Xt AIE . SPTFIFO ¥i#iE 4% Ak 2 4 10h (TRXFIFO ZA788).
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TOSHIBA

BEX

TC32168FTG

(3) SPIFIFO %4 5 AV il #% 5K

SPICLK

MOSI

g ||

MMHWHWHWHWHWHU

"1" as write operation.

CSN

T
SIBISISIS| S
0 01 110.0-0 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 H#s B vy il #% X

SPICLK

MOSI

g |11

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

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

[ ARSI

[HUUUUUUOUTUURUUASE

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 SPI FIFO iR REHE R
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7.16.2 SPI{ESH)FHE
TC32168FTG ) SPI {5 5 i Ml M & U T Fiom . Z B SR 7 L 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 ‘|15 ns tesn i tcswi  Min 12’:'|> ns
— Min 15 K d
CSN \ | // /) e / |
| T 7/ ]/ T
| | |
| | |
| |
SPICLK ' [ ) — \J.__ [\
tekwe | : tekwn | :
MinSnS:H:HI Min 5 ns : :
| I |
| n | /
MOS| |  — /) - 7/ C —
|

—y —

|
tmio Max 35 ns tmi” Max 35 ns

|
|
MISO // )g ’/D(

————

B 7-28 SPI {55 FHHK
& 7-3 SPHESRF

TiH e Min Typ. Max Unit

SPI CLK Frequency fser 0.05 8.0 8.192 MHz
CLK “H” Time tokwh 5 — — ns
CLK “L” Time tekwe 5 — — ns
CLK Delay Time tckp 15 — — ns
CS “H” Time toswh 125 = — ns
CS Hold Time tcsn 15 — — ns
MISO Delay Time twio A — 35 ns

E: BUEER T SPT SR IN [a){F s
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TOSHIBA

BEX

TC32168FTG

8. WAFAIRA R

8.1 HEBMR

* 8-1 FIAEXTTHE ETC M RFiM TC32168FTG H I A 7 a5 E4T T HEi&

KTHMERE, ZHEUTET,

& 8-1 HEHMR
B | Mk | ZhEk % fE AL RW | i85
8.2 00h | SWRST RST D7 W YA EAL,
8.3 | 01h | TXRX Status TXRX_en D1 w MR
dio_sel D1 R/W | &4 INTRPT/DIO 5| IHITIRE.
8.4 02h | DIO ENABLE
dio_en DO RW | JaH INTRRT/DIO 5 fl.
8.5 04h | PLL_RX1 NRX [D15,D0] R/W/ | & Bl PLL A% (LSB)s
8.6 05h | PLL_RX2 NRX [D20,D16] RIW | &E#k PLL 5% (MSB).
8.7 06h | PLL_TX1 NTX [D15,D0] RIW [ & % PLL % (LSB)-
8.8 07h | PLL_TX2 NTX [D20,D16] RIW |\ 1% Bt 4 PLL S5 (MSB).
8.9 08h | PLL_RST pll_reset DO W A% PLL B,
8.10 | 09h | TX_Power_Control outctrl [D11,D0] RIW | #&HfilfE4Ih =,
bw D8 w P IF PR AR T
) ook D7 W WA F PUIR B DI A% LABEAT A ] o
8.11 | OAh | Analog_Settings -
ph D6 w 1%4F RSSIEERFF TAE.
mr [D4,D0] W W B W 84
8.12 | 0Bh | Analog_Settings WU w_s_set [D3,D0] RIW | %8 Ml R
8.13 | 10h | TRXFIFO txdata [D2047,D0] RIW._| &8/ FIFO FIEEU/ S NEHE
txlen_err D9 R LN SE WS
post_err D8 R RAENE 5 R ES.
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 B JE To R
flag—err D3 R AT BN R IEFRIC o
pre_err D2 R AT E§T A5 5
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
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B | Mk | ZhR % 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 | [IGrbin 5l B .
8.18 | 15h | BIT_RATE txrate [D9,D8] RIW/ |- % B fEH LT3
8.18 | 15h | BIT_RATE rxrate DO RIW | BRI,
8.19 | 16h | RAMP FIFO rmpup [D255,D0128] | -RMW. |~&EIE RE.
8.19 | 16h | RAMP FIFO rmpdwn [D127,D0] RIW |\ B 8 R4
8.20 | 17h | MAX_RXDATALEN rxlen [D8,D0] RIW | ¥ B e RSB Ko ¢
8.21 | 18h | WK_DET_NUM wk_num [D3,D0] RIW | 1 e it oy 0 )
8.22 | 19h | WakeUP_REG_SETS autowk DO RIW | i $Ense i [0fE
8.23 | 1Ah | CAL_WakeUP wkcal_en D8 W Ji S AT W I A5 R RS HE
8.24 | 1Bh | WakeUP_CLR wk_clr D8 W & B WAKELUP 54 .
8.25 | 1Ch | Wakeup_reg_write wk_reg_wen D8 w BB 2 R A AR
8.26 | 1Dh | RXdata_len rxdatalen [D8,D0] R B FIFO B2 8 =1 3
crc_inv D3 RIW- | &#%ICRC 4%,
Isb_msb D2 R/IW | Jeb % MSB B¢ LSB LA T &% dids .
8.27 | 2Ch | CRC_INI
crc_pol D1 RW | & CRC A k£ i,
crc_ini DO RW | ik$¥ CRC B Lo fFasIMIAAME .
8.28 | 36h | RX_DET_TIMER_DIS dettimer_dis DO RIW | F il Bkl s v 4% o
txbit /sel [D5,D4] RIW | A A T B A3 R A 5
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 - -
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 xosc_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 i .
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8.2  00h; HMHEAHL

ik | ThRE % RIW | WIB1E BLH

DI5| — | W 0 AL (EPGE A0

D14| — | W 0 AL (R E A0

D13 | — w 0 AL (RUGEE N0

D12 | — w 0 AL (RUGEE N0

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 ) B AL T A
1. 2

00h | SWRST 0: BILfE <HIhkE>

o | ReT W ° 2717 4% O0h[D7[BEE N1, BB RPATRAFE N,
FT AR BB iER o i SEIU B AL A S A 2 A R o g N A
2.

D6 | — | W 0 AHL CRBE 0D

D5 | — w 0 ARy CRUGEE R0

D4 | — | W 0 A2 EWREN0D

D3 | — | W 0 AL GEWBENOY

D2 | — | (W 0 AHS CRBEE N0

DI | — | W 0 AL (EELEE N0

DO |-~ w 0 AP (R E N0

VE: PMU A1 WAKEUP DET A< PR 5 A A7
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BEX

TC32168FTG
8.3 01lh; TX/RX WR&%E#E
Huhk Tk % RIW | )1 BLH

D15 — W 0 AL GRWEE N0

D14 — W 0 AL GRWEE N0

D13 — W 0 R GRUEE A0

D12 — W 0 FHS (R E N

D11 — W 0 R (RWEEE A0

D10 — W 0 R CERWEEE A0

D9 — W 0 ABS (RUEE A0

D8 — W 0 ABS (EBEEANOD

D7 — W 0 AL (R E N0

01h | TX or RX State P _ i ° TREFLRENT)

D5 — w 0 AHEL CRURE N0

D4 — W 0 RS (RS E N0

D3 — W 0 RS GEWEE N0

D2 — W 0 S GEWHEENOD
R TXCRESHT RXCRSI 147 2

D1 | TXRX en | W 0 0: 5F TXRX 5| E <¥IthE>
1: J& %472 01h[DOJ# &
RXCIRESEHEI TX RS

DO TXRX w 0 0:- RXCIRA <A E>
1/ TXOIRZS
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BEX

TC32168FTG

8.4 02h; #%# INTRPT/DIO 3| IThRE

bt Theg 4 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 (CREUGEE N0
D11 — w 0 RS CRHE N0
D10 | — w 0 RS CRHE N0
D9 — w 0 Ao CEWRENOD
D8 — w 0 A CEWRENDO0D
D7 — w 0 A CRUBLENO)
D6 — w 0 THS CRUBE R0
02h | DIO ENABLE | p5 — W 0 P& R E N0
D4 — w 0 AP CEUKE R0
D3 — w 0 AP CRUGEE R0
D2 — w 0 APy CRUGEEAN0"
IHBETE A R T 47 /O B INTRPT/DIO 5 JIEIE 5 77 1l (B
1745 dio_en & E 1)
D1 dio_sel W 0
0: INTRPT/DIO 3| I &4 Hi o
1: INTRPT/DIO B HIEHI A «
%% INTRPT/DIO 51 I 3¢
DO | dio_en |-W 0 0: INTRPT/DIO 5l I Tl <¥sAME>

1 INTRPT/DIO 5| i T Hda i N i i 51 1)
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BEX

TC32168FTG

8.5 04h; B PLL HiZERE (LSB)

Hhhk 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 BB Y fo MHz x 125. ~(fio & M #4%)
04h | PLL_RX1

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

D6 | NRX[6] | W 0 A2 AR E - “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 AT I E, U A A2 B BB I AR E
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BEX

TC32168FTG
8.6 05h: i PLL FHiZiEE (MSB)
Mk ke % RIW | HIEH1E TiBg
D15 — w 0 Repss (R E AN
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 TEe (G E A0
D9 — w 0 RES (UG E 0D
D8 — w 0 AH L CRWEE RO
05h | PLL_RX2

D7 — w 0 AEL CEEEE N0
D6 — w 0 Repds (GREE AN
D5 — w 0 R4 (B E N0
D4 | NRX[20] | W 0

WE R PLL 5% (MSB).
D3 | NRX[19] | W 1

WHEMHE flo MHz x 125, (fio /AN FEATZ)
D2 | NRX[18] | W 0

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

(A2 HIVILR{E 2 “000Bh”, )
DO | NRX[16] | W 1

v BARSAAE SPI BT R E, N A7 2 E S B oNVIGA1E .
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BEX

TC32168FTG

8.7 06h: 5% PLL $iZEE (LSB)

Hhk ek % RIW | #I#RE 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 B EE flo MHz x 125, (fio &N EBHIER)
06h | PLL_TX1

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

D6 | NTX[E] | W 0 (AR VIR E 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[0] | W 0

VE: BRAPS A ESIELL SPIREATBCE, WA fr s B Bt B IR {E .

47

2016-08-31



TOSHIBA

BEX

TC32168FTG
8.8  07h; {&%m PLL %% E (MSB)
Mk Thée % RW | ¥T8H{E U8
D15 — w 0 REL (R E R0
D14 — w 0 e (R E R0
D13 — w 0 RIS (R E N0
D12 — W 0 AL (R E N0
D11 — w 0 KRB RIS E 0™
D10 — w 0 RELL: (IR E 0™
D9 — w 0 RIS R E 0T
D8 — w 0 RIS R E 0™
07h | PLL_TX2

D7 — w 0 REiL CGRIRE 0"
D6 — w 0 REiL GRS E R0
D5 — w 0 AL N E N0
D4 | NTX[20] | W 0

VB M4 PLL #5i% (MSB).
D3 | NTX[19] | W 1

EEH flo MHz x 125, —(flo & NEBIHZ)
D2 | NTX[18] | W 0

VIHEHRAR . 5790 MHz
D1 | NTX[17] | W 1

(AR IWIERE A& “000Bh”, )
DO | NTX[16] | W 1

vE: BRAET SR IE SPI ST UEE, W FF A 2ids w5 B ONVIIA(E -
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BEX

TC32168FTG

8.9 08h; E4I PLL Block

1: PLL B THIGHIE -
0: BLME <HIghfE>

Hihk iRk £ RIW | #I8R{E BLH
D15 — W 0 AHES CRUEENOD
D14 — w 0 AHES CRUEENDOD
D13 — W 0 A CEWRENDOD
D12 — w 0 AL CERVEENO0
D11 — W 0 A CERWEENO0D
D10 — W 0 A CRUEENO0D
D9 — w 0 AELex CEWRE AN
D8 — w 0 AELex CEWEE A
D7 — w 0 AHES CRUEENOD
ogh | PLL RST D6 — w 0 ANHES RN ENDOD
D5 — W 0 REg (EBUEE R0
D4 — w 0 REfL (B E A0
D3 — W 0 A CERWRENO0D
D2 — W 0 A CRWEE N0
D1 — w 0 ANELe CEURE A0
TR E NI AR A PLL S A 8E TAE.
PLL &0 27 77382 F T 981k PLL BBkl & 2% . HE A TR
DO | pll_reset | W 0 BJE K F IR bRz AL

TE: 24 TC32168FTG MAKHRRASIHEEL K 4 TX RSH RX RS EEAS R, PLL 247 A 34K
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TOSHIBA

BEX

TC32168FTG
8.10 09h; fHThZR#EH
Hihik TheE 2 RIW | FIH1E LB
D15 — w 0 AL (FVEE N0
D14 — w 0 AL (FVEE N0
D13 — w 0 AR R E R0
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
P A A dan th o e s bl
D6 | outctrl[6] w 0
VigaE: &N 0
D5 | outctrl[5] w 0
RTAEHIL T, SR 8-2 MrE {113,
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
T RTHFASEAE R IR Z KRR, S5 13 PR ECTX D)2 vs A as il B E .
E: BFAEAE outetr] B ANE L T RT3« AEIEW ERER 8-2 H BIRIMH.
& 8-2 HIER outctr]l FIBINE
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

TC32168FTG

8.11 OAh; THHIM IF A E

Huhk DAk % RIW | #1261 LB

DI5| — | W 0 AL GRWEE N0

DI4| — | w 0 AL GRWEE N0

D13 | — | W 0 R GRUEE A0

DI12| — | w 0 R GRUEE A

D11 — W 0 AHL CEVGEENDO

D10 | — W 0 AHL CEWEENO0

D9 — W 0 A CRUEEN0M
BB |F eIk A8 T

D8 | bw | W 0 0: HH <ARiE>
10 AR
Jo IR B RS .

OAh | Analog_Settings

D7 | ook | W 0 0: fEH ASK TR BIBEAR <HIMHHE>
1: OOK 155 M gl 4%
4% RSSI IEETRFFIIRE .

D6 | ph W 0 0: WH <WIRME> HWMBLHATIERE.
1: 183 GEM T HEASERET 128-kbps RS0

D5 — w 0 ANHZ GRUGEE R0

D4 | mr4] | W 0

D3 |/mr3})|/ W 0 & BT R

D2 \| mr2] | W 0 W . A0

DY [mr1] | W 0 KTWHARE, SR 13,

DO [ mr[0] | W 0

TE: W AEE ook M T RE DU ATIR B IEN 2 5 15

# BEIEPEIAH] (ASK/OOK), 75 BKs s /s id 2 50 1 E B 37 A
rmpup (=16h[D255,D128])F rmpdwn (=16h[D127,D0]). 3T N/ ok 54, &% 8.19.
e RTAEREAERIREMLR, SHFIT 13 PRy B EHREE vs AR R ERF R,
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TOSHIBA 1%3‘( TC32168FTG

8.12 0Bh; MERBFERE
i U %717 4% wk_reg_wen (= 1C[ D817, %447 ¥ 4 5 #12] PMU Fl WAKEUP DET ()75 17as. EHI¥IE)E, %517
ERYSEER

Hhhk iRk 2 R/W | BI8R{E i
D15 — w 0 AR (UG E N0
D14 — w 0 AR (UG E N0T)
D13 — W 0 AHZs GRUGEE R0
D12 — w 0 AL (EICEE N0
D11 — W 0 A e CEVOEENDOD
D10 — W 0 RS CEWIEE N0
D9 — w 0 ALy CRWEE N0
D8 — w 0 ANE 2 CRER B “0™

0Bh | Analog_Settings_ WU
D7 — W 0 AL CRUGEE N0
D6 — W 0 AR (UG E N0
D5 — W 0 ANHZs GRUEEERO0™
D4 — W 0 AH L CEUREN0")
D3 | w_s_set[3] w 0

TCE MR R T
D2 | w_s_set[2] w 0

HIpE: A0
D1 | w_s_set[1}-| W 0

WETERSFER W s _set 5 (0,1,0,1)
DO [ w_s_set[0] W 0
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TOSHIBA 38 TC32168FTG

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 | BI961E 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 BEHL 4 FIFO HyBali FIFO/S NS .
{} FIFO Belitff-K o /2 8 A4 Bk el 2 256 1.

D10 txdata_10 | R/W 0 KBS 128 FEE D,

D9 | txdata @ |RW | 0 | SIEERZ7% rxlen (= 17h[D8,DO0]). % F-75 £ 4 ¥4 1S

10h | TRXFIFO
D8 txdata_8 R/wW 0 &, Z%8.20.

D7 txdata_7 R/W 0
D6 txdata_6 | RW |0 - | BIE{E: A0

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

TC32168FTG

8.14 11h; Hi

M AP bE, HORZA T H MCU @it SPI A2k, T EgiE R, 2% 7.11.6.

0: R 11 RAHR

Hihik ke 2 R/W | BIghH{E B

D15 — R 0 —

D14 — R 0 —

D13 — R 0 —

D12 — R 0 —

D11 — R 0 —

D10 — R 0 —
Fetii AL

D9 txlen_err R 0
0: KR 117 RAEHR
RGP FRBES

D8 post_err R 0
0: R /1 KRR
W 2 28 11 W57

D7 rx_abort R 0
0 LS 11 KAEHR
CRC & 45 AN IE#

11h [ INTR_ST | D6 crc_ng R 0

0: AR 110 RAAR
KA FMO ffhg gl i

D5 | fmOdec_err R 0
0: TSR 11 RAEHR
PRSI TR

D4 rxlen_err R 0
0: 4RI KRR
AT B iR 4A b ad

D3 flag-err R 0
O Ak 1 1. RAANS
RAT I EI AT M55

D2 pre-err R 0
0: EANR 11 RAAHE
T 442 i 58 B

D1 tx_done R 0
0: KR /1. KAEHR
PR E T

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

54

2016-08-31



TOSHIBA

BEX

TC32168FTG
8.15 12h; HWIREFRKE
Huht The % RIW | #IsH{E PLE
D15 — W 0 AR CEBE N0
D14 — w 0 ABe CEBEN0")
D13 — w 0 A (EREKE R0
D12 — w 0 A CERKE 0"
D11 — W 0 A CRURE N0
D10 — W 0 A CRWEH0D
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 B TR i
D5 fmOdec_err_mask w 0 0 RBE PR <VIsaE>
D4 rxlen_err_mask w 0 1. CRE W
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 R Bl (ER A AR B B30T
T35 47 TC32168FTG ) ETC RZL MCU Al LUE R SPLAZE b Wik As
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TOSHIBA

BEX

TC32168FTG

8.16 13h; HHrERR

B AT R AL B I, R R BT T

Hihk ke % R/W HIIHE L]
D15 — W 0 A GRUKEANOD
D14 — w 0 AL (RUGEEN0")
D13 — w 0 AL CREBERE N0
D12 — w 0 Ao R E N0
D11 — w 0 AN (EBRE R0
D10 — w 0 M (RWKENRN0"
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

PP R e
D5 fmOdec_err_clr wW 0
0: BT = NNERR <WIshE>
D4 rxlen_err_clr w 0
(R
D3 flag_err_clr W 0
D2 pre_err-clr 0 0
D1 tx_done .clr w 0
DO rx ready clr w 0

i WA SRR PE R LSRR T KR e, I, W AR SR AR R IR B S, IR DU TCTR AR

T HPTH ZORIUT A BOH TE ER IS . INTRPT/DIO 51 R84 2807
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TOSHIBA

BEX

TC32168FTG
8.17 14h; ¥+ W5 B H
Huhik Ihge £ RIW | FISEE BiH
D15 | — w 0 | FEs GENEANO)
D14 | — w 0 | FES GEWEANO)
D13 — w 0 Aoy CERBE N0
D12 — w 0 Aoy CRBE N0
D11 | — w 0 | FEES GEEEADOD
D10 | — w 0 | FEES GEEEARDOD
D9 | — w 0 | FEL GEEAROD
D8 — w 0 AL (CRUGEENO0™
o7 | — w 0 | FE% GENEEND)
14h | INTR_INV
D6 | — w 0 | FES GENEENOD
D5 | — w 0 | FEESY CHEEENO)
D4 | — w 0 | REES CEHE A0
D3 | — w 0 | AREES (BIE A0
D2 — w 0 B2 CRR EN0™
D1 — w 0 |\ AERS (R EA0)
BLE INTRPT/DIO 3| e 56 (T i)
DO | intinv | W 0 0: WA E . <WIEEE>
10 T R A0 AT 2%
T R R INTRPT/DIO SHEH4 H 55 B Vi 12 55 17 48
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TOSHIBA

BEX

TC32168FTG
8.18 15h; fRHAIEIR LR RKE
Hiht TiRe % RIW | AIgH{E HiEA
D15 — w 0 AR CRUGEE N0
D14 — w 0 AR CRUGEE N0
D13 — w 0 A GEUGEEN0D
D12 — w 0 AL CERUEE N0
D11 — w 0 AR CEURE N0
D10 — w 0 AL CEURE N0
i3 TEVETES S
D9 | txrate[1] w 0 txrate[1:0] =
00: 512 kbps <HEfE>
01: 256 kbps
D8 | txrate[0] [ W 0 10:128 Kbps
15h | BIT_RATE
11:125 kbps
D7 — w 0 Ao CERUWKE A0
D6 — w 0 Ay R E N0
D5 — w 0 A GEUEE N0
D4 — w 0 AHZy GRUGEE R0
D3 — w 0 A GEUGEE N0
D2 — W 0 AR (CRUBEND0"
D1 — W 0 Ao GEBEE N0
FRYHE UL .
DO rxrate w 1 0: 512 kbps
1:256 kbps <¥I#ifE>
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TOSHIBA

BEX

TC32168FTG

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 .
TEiZHbhb, F1E 256 FATIESEIE X, TC32168FTG M il 4 5 i@ Z bk v AR & e, HEFETHD

IRAUEHE o D ATRE D IR S 16.384 MHz. B REON PSR E . a5 N\ 2 20 A7 s AL

[SRE N

FET Ho

A REIEA 8

fr (= 1595 DX, (25 ANEE MSB 1 3 AR TG EE % (0,0,0). Fr AR % A7 &% LA 8 A B AT S N, {H/2 MSB 1 3
Pl 2ms, RARIRH 5 Ao SE s .
REETFAE AT T L LA S NEE . SRS U AL 51 . MSB 19 3 238 [8] (0,0,0), AR 5 242 81 5 N #eds . BrLh

AT LUK 25 A
BLH3
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 Set to “1F.” | Setto “1F,”
D231..224 | rmpup[64:60] |/R/W 1C Setto “1F.""| Set to “1F.”
D223..216 | rmpup[59:55] | R/W 1A Set to “1F.” | Setto “1F."
D215..208 | rmpup[54:50] [ | RAW 17 Set to “1F.” | Set to “1F.”
D207..200 | rmpup[49:45] | R/W 14 Setto “1F.” -|-Set to “1F."
D199..192 | rmpup[44:40] | R/W 11 Set/to”1F." | Setto “1F.”
D191..184 | rmpup[39:35] [ R/W 0E Set to “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 Set to “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] RAV 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] | RIW 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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TO

SHIBA

BEX

TC32168FTG

T BUR R A A EUE 12451

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)

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

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

approximately 1.95us

(at initial TX data rate setting: 512 kbps)

A A VB BT N 0

—+— [nitial
-—l Recommended/ ,
o) ASK ¥
rr —a— Recommended
= 00K |
) . .
&
4 L 7 p J
_S" X 4 * .
= 15 \ 4 / —4 /
s AL ¢ - ‘ ! =
8 10 v 3 L—ﬁ‘— X b /
\ - A .
| 61.035us
§ ‘x-j. IJ l“ _ H ‘\ L-\ ,’ e
5 >, + / . « 4 ]
\ \. é -I » ‘l ’r J
! / . .
0 : "‘hl.‘auud | : \"wm
g 2 & z g $ : o
2 > 5 8 2 3 & 8
fa) o) o) fa) a) o)
Register Address
B 8-1 - HmdEAEE R B EF AR BT
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TOSHIBA

BEX

TC32168FTG

8.20 17h;, BAEKREHEKERE

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

Hidtk pij: % RIW | FIgH{E i
D15 — w 0 AR CERUGEEAN0Y
D14 — w 0 AR CERUGEER0D
D13 — w 0 AL CERUREN0
D12 — w 0 A CGRUGKE N0
D11 — w 0 A2 \CRWBEE N0
D10 — w 0 A CEBRE 0"
D9 — w 0 AR (UG E N0
D8 | rxlen[8] w 0

17h | MAX_RXDATALEN
D7 | rxlen[7] | W 1
D6 | rxlen[] | W 0
D5 | rxlen[5] | W 0 B KRR K
D4 | rxlen[d] | W 0 HIMhE: 128 &
D3 | rxlen[3] |- W 0 247 %% rxlen = (0,1,0,0,0,0,0,0,0)
D2 1 rxlen[2].| > W 0
D1 | rxlen[1] w 0
DO /| rxlen[0] w 0
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TOSHIBA

BEX

TC32168FTG

8.21 18h; MAEEARWIFEBIERE
WIS s 4R 5] 14-KHz iR
it %57 5 wh_reg wen (= 1C[DS)) A", %17 ¥4 515 PMU f WAKEUP DET (92577 88, 7ES0I80R I, %

g i

EREEZ

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

A7 A AT
Huhik iRk £ RW | HI8H{E B8
D15 — w 0 A GRUEEE A0
D14 — w 0 AR (EUGEERN0
D13 — W 0 A CRUEE N0
D12 — w 0 AL CRUEE N0
D11 — W 0 A (RUKENR0D
D10 — W 0 A (RUKRENR0D
D9 — W 0 AR GRULEN0)
D8 — W 0 AR GEUEE N0
WK _DET_ | D7 — w 0 AL CGRUGRE A0
o NUM D6 — W 0 ANHL CRUGEE R0
D5 — w 0 Ao CEBRE N0
D4 — w 0 A2 CRBR B0
D3 wk_num[3] W 0
D2 | wk numpz] | w 0 e NG RGN PR R
2 H TR (= 14 kHz RS S, 2% E 7-3) MRS, Aalmei s
D1 | wk_num[1] |/ w 1 FHUE KT ZFA38 wkonum HE R, WAKE_UP 5146t A“0" 282517,
¥I4#E: 03=¢0,0,1,1)
DO | wk/num[0]/| W 1

62

2016-08-31




TOSHIBA 38 TC32168FTG

8.22 19h; WMLEE T{RiE#
3L 5 B A A7 % wk_reg_wen (= 1C[D8])A“17, & {7 as ¥4 4 & fill ] PMU Al WAKEUP DET [ %547 & o fESMIEE )G, w517
AN

Huhk ke % RIW | BB L]
D15 | — w 0 RS GEWEE AR
D14 | — w 0 RS GEWEE R0
D13 | — w 0 RS GEWHEROD
D12 | — w 0 RS GEWEEANOD
D11 — w 0 A GRBEEERNO0"
D10 — w 0 ANHS (B EN0M
D9 — w 0 APz CRUWRER0"
D8 — w 0 A2 CEWE R0
D7 — w 0 AR (UG E R0
19h | WakeUP_REG_SETS
D6 — w 0 ALy CERUGEEA0YD
D5 — w 0 A CERWREND")
D4 — W 0 ANHEL CREGEE N0
D3 — W 0 AHZ GRUGEE RO
D2 — W 0 AHS W E RO
D1 — w 0 AHgr (ERUKE R0
BN T A
DO | autowk | W 0 O: HHMFETAE <HIsh{E>
1: HahnMelgE TAE
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TOSHIBA

BEX

TC32168FTG

8.23 1Ah; MRPEKIE I 2% KR E R 3
AFF= i PMU Al WAKEUP DET [ 38385 28 A T A o A IEMCIIA RS 5, 7RI N RS 2 o
e I 22 FERT 120 pso

Huhk ke e RIW HIsH1E. YA
D15 — W 0 AL (FVEE N0
D14 — W 0 AL (FVEE N0
D13 — w 0 AL (RUGEE N0
D12 — w 0 AL (RUGEE N0
D11 — w 0 AHZy (EDRENOD)
D10 — w 0 AHZy (EBRENOY)
D9 — w 0 A CERIGEENR0"
T e TR EARY Y 5 I 5 o
TAETAL A 5 ANV A iR b LA,
D8 | wkcal_en | W 0
1Ah | CAL_WakeUp 0: BTAE <4IihsfE>
e JTFUETRE HE F T no BRI AT W0 4 PR 590 9 45
D7 — w 0 AL (EYGRE A
D6 — W 0 AL (EVOEENOT
D5 — w 0 AL (HBGEE N0
D4 — w 0 AL (RUGEE N0
D3 — w 0 AEZy (VR E N0
D2 — w 0 AH - CRBRE N0
D1 — w 0 AP CREUE N0
DO — w 0 ARy (RIE R0
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TOSHIBA

BEX

TC32168FTG

8.24 1Bh; &K WAKE_UP 3| % H

Huht ThRE % Riw | BT BHA
D15 — w 0 AL (RUGEE N0
D14 — w 0 AL (RUGEE N0
D13 | — W 0 AL (EWBLE A0
D12 | — W 0 A2 (EWBLE A0
D11 — w 0 AHgy (ERIKE R0
D10 — w 0 AHsy (R E 07
D9 — W 0 AL (FVEEN0M
TE A7 B AT FIEAR HIH B WAKE_UP-5] il
D8 | wk_cr | W 0 0: BILAE <HR{E>
1Bh | WakeUP_CLR
1: 5B (I E WAKE_UP 5] i, A1"%0% )

D7 — W 0 AL (B E N0
D6 — W 0 AL RV E N0
D5 — w 0 AL (RVGEE N0
D4 — w 0 AL (RUGEE 0™
D3 — w 0 B2 R E 0%
D2 | — W 0 A2 CEWBLE A0
D1 — W 0 Ay CEKE R0™
DO — w 0 AP GELE 07

Vi NAEREANRIIR A HT BB A7 A7 45
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TOSHIBA

BEX

TC32168FTG

8.25 1Ch; HIEENZEMEF T

PMU Fl WAKEUP DET [H 27 /725K 7F TC32168FTG RERAR SR R S MEHE . 24 ETC &4 MCU FFig R s, 2 iGE %%
1728 PMU Al WAKEUP DET [fJHEPH2S, LR EHMelE TR % & .

Huhik ke 2 RW | #IHME L]

D15 — W 0 AR CERUGEE N0

D14 — w 0 ANHZ (RYGRE RO

D13 — w 0 AL (CERMRE N0

D12 — w 0 AHES (CEMEE N0

D11 — w 0 AR CHEBORE N 0™

D10 — w 0 REES CEURE N0

D9 — w 0 ANERge (R BEE 07
1758 w_s_set (= 0Bh[D3,DO]) /
wk_num (= 18h[D3,D0]) -autowk (= 19h[DO]) I %H:
TEZF 748 B NV IRLAR Hh &2 1 21 PMU A1 WAKEUP

D8 wk_reg_wen w 0

1Ch Wakeup_reg_write DET & a4 .

0. BETAE <wIfE>
1 ST

D7 — w 0 AL CEWLE N0

D6 — w 0 AL/ R E 0™

D5 — w 0 AL CERUEE N0

D4 — W 0 AL (CERUEE 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

TC32168FTG
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
ALK AN FIFO o (R S B 1K 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

TC32168FTG
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 | #&&NO
D10 | — RW | 0 | &ENO
D9 — RW | 0 | #&&EHNO
D8 — RW | 0 | #&&EHNDO
D7 — RW | 0| &EHNO
D6 — RW |/ 0| BEAN0
D5 — RW | 0. | &&NO
D4 — RW | 0 | &EHNO
2Ch | CRC_INI ¥ CRC % 3.
D3 | crc-inv | RIW 0 0: %
1oAR I
8% MSB Jeids & LSB Sk itk 75 3.
(TEBLHUE S FIFO 55 A 20K FIFO i)
D2 |Isb_msb [RW | | O
0:LSB %
1: MSB &
#E#E CRC A i Wik,
D1 | crc_pol | RIW 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: VIR AH N1
10 WRE A0
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TOSHIBA B TC32168FTG

8.28 36h; WK HFKE
FBUTTORAE T 374 TRXFIFO H1¥ FIFO 4 id i i 4 br ic i R 5 [F)25 45 Sk T R I (2 me)BEATTE R
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 < RIW 0 —

PR SOR 1 s o

skl s I s DAE P WGE SRR 1C Th W 5 [ 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])#1 post_err (= 11h[D8])iszEL A b7

2% 8.14.

DO | dettimer_dis | R/W 0
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TOSHIBA

BEX

TC32168FTG

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 WwENO"
3Ch TEST SEL D7 — w 0 BEEN0"
D6 — W 0 BEE N0
D5 | txbit_sel[1] w 0 R T IR MO R s i, 8%
8-3.
D4 txbit_sel[0] w 0
00: ZFWRTIE <>
D3 — W 0 W EN“0"
D2 fir_sel[2] W 0
PR IR R . B35% 8-3.
D1 fir_sel[1] w 0
000: ZFWR T <WIdkE>
DO fir_sel[0] W 0
EFR AR SR AR 8-3 TR
£ 8-3 /TXIRESH ASK WA TAE

ZiA7de: fir_sel

A7 A% txbit_sel

AR RF ASK {5 5 (4% 4 £l #5250

SR AR <biah{E>

000 00 (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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TOSHIBA 1%3‘( TC32168FTG

8.30 3Dh; MaEERAIF K15 E

14-kHz M5 5 AR 2 22 % A A7 AR i AT 42 1 o

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 MBS KPR 26 R 20 kKHz B i
D9 | wk_high_det[1] [ W 0 Yiss{E: (0,1,0,1)
D8 | wk_high_det[0] [ W 1
3Dh | WK_FREQ_SET
D7 — w 0 W EH 40"
D6 — w 0 W A0
D5 — w 0 wEH N0
D4 | wk_low_det[4] w 1
D3 | wk_low_det[3] W 1
B R AU S AR Sl 10 kHz SRR
D2 | wk_low_det[2] w 1
WIRE: (1,1,1,1,0)
D1 wk_low_det[1] w 1
DO | wk_low_det[0] w 0
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TOSHIBA

BEX

TC32168FTG

8.31 3Eh; MLEESNE FAFASIEH

PMU !l WAKEUP DET [{) %717 235 7 TC32168FTG MRHRR 75 v 4R B8 & il i 28l .

ikt 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 wE K0

D10 — w 0 W E 50"

D9 — W 0 WE N0
EPNES C RS Eag 2
27 17 %% wk_high~det (= 3D[D11,D8])f1 wk_low_det
(= 3Dh(D4,DO])H 1 5 7525 fr s 5 N V) IR id 78 o

D8 | wk _freq_wen | W 0

3Eh | WK_FREQ_SET_WEN 1 5 1 2 PMU_F'WAKEUP DET 25 {788+ .

0: TILfE <¥IaslE>
(= BK(E

D7 — w 0 wEANO

D6 — W 0 WENO

D5 — W 0 wHE N0

D4 — w 0 wHE N0

D3 — w 0 wHE N0

D2 — w 0 W E N0

D1 — W 0 WHE N0

DO — W 0 WHE N0
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TOSHIBA

BEX

TC32168FTG

8.32 43h; #IK FIFO FE:3ER

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

W R AR E <17, Zi17%% TRXFIFO (= 10h[D2047,D0]) A B s 4 15 4

Huhk 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 B 0"
D9 — w 0 BEN0
FEZF A SNVT i T P BRI RIFO 2547 2% .
D8 | rxfifocls | W 0 0: BLAE = Rk <WshHE>
43h | RX FIFO CLEAR
135k
D7 — W 0 W E 0"
D6 — W 0 W E 0"
D5 — W 0 W N7
D4 — W 0 W N"0”
D3 — w 0 BE N0
D2 — W 0 WE 907
D1 1 W 0 WENO
DO — W 0 WENO
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TOSHIBA

BEX

TC32168FTG

8.33 56h; ARG AU

Hhhtk pij: £ RIW | #I8RE 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 KR T SR

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

D7 — W 0 wE N0

D6 — W 0 PE N0

D5 — W 0 WE N0

D4 — Wl [ ERENT

D3 — w 0 wEANO

D2 — w 0 wE AN

D1 — W 0 wHE N0

DO — w 0 WHE M0

e A2 SR 5 8 “FCX-04-32.768MHZ:J20997 (RIVER ELETEC CORPORATION)” & TC32168FTG IS F¥s «

T A HZ R TR T s, A AE R xosc ctrim (= 56h[D11,DSNEIKIME N (0,0,0,1).
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TOSHIBA 1%3‘( TC32168FTG

8.34 5Ch; #iff CRC i%&#
ZEASRBEATILRE ETC R4.
KTHIMEE, &% 7.15 Fill 7-23.

Huhk Dike % R/W HIHE ]

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

KA AIIGE 25807 CRC 45 R .
D9 | crc_rslt_b R 0

0: IEH 41 AIEH

KA E A H N 17 CRC 451

D8 | crc_rslt_a R 0
O:-IEH#f /1: AIEH
D7 — R/W 0 W E A0
D6 — R/W 0 wE N0
5Ch | SEL_RX_CRC

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

i CRC TAE.

0: /% T HIUHAE 43 071 CRC 4 FRWI AR A 4= 8 417 1

CRC 453k, 724 OR,

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

B OR AR .
CRC 45 %385 277748 crc_ini (= 2Ch[DO])#HATHC & .
ZE AT AR B A P E 1 ETC bRtk
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TOSHIBA

BEX

TC32168FTG

8.35 5Dh: CRC Hi#EZ 5

AT A I EHE A T AR ETC R4,
KTFHAES, 5% 7.15.

Hht iRk 2 R/W | BI%hH{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 B 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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TOSHIBA

BEX

TC32168FTG

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
T H, B AUE (B A AR AT A S B e v e, iR si8k .

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 ERE, Ta=25°C H5% )

i REE13| M4 BEl B
LY Voo -0.21t06.0 \Y
MOSI, SPICLK, CSN,
N (/O 5D INTRPT/DIO, TXRX, CE, -0.21t06.0 \V
and TEST
=\ HL RF_IN 10 dBm
Thie P 250 mwW
Ak I Y [ Tstg -40 to 125 °C
<.
10. THEVEE
TAEVE R R BIIEAR TR, RIS & B B AR AT REAF I — e 2l
= 10-1 TAEVEE
(BIESRAME, Ta=25°C B5%HE )
HH ZESHHL woEm By
EEV);%': EEJ:TE VDD 1.8t0 3.6 Vv
ARG
R T -4 °
HH AR BRI ° Olo8s | ¢
5 P HH lon; '\’%'DS%’,;I\TEF_{EEDIO' 0to 10 WA
fi L P e L lovi MISO, AEESE/DIO' -10t0 0 bA

7
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TOSHIBA 1%3‘( TC32168FTG

11. S5

= 11-1 BRSRHE
(BRAEBEIE, Vpp=3.0V, f=5830 MHz, Ta=25°C HZ% i [EiEH)
A e PR %A Min Typ. Max Bhr
EELIR
EE——
WE,‘E R lbost | Voo= 3.0V /il Ta = +25°C fE(KHRARA - 4.4 6 uA
CEi)
iR 2 B e 925 SR B
ﬁ:ji,ﬂ TE@EE”'”% loosz | Voo=3.0V il Ta = +85°C fE(RIRIRA — 49 10 uA
[IEIRLIA
RXCHRZS H 1 L UV loor RX R4S, Vop = 3.0V, #1 RF #i A H1°F= 0 dBm, — 31 37 mA
TX KA, Vop= 3.0V, PNO, 1 FMO il
TXCIRTS Hh ) BRI loot YL 21742 mr (= 0Ah[D4,D0]) ~ (0,0,0,0,0). — 40 50 mA
YL 257742 outctrl (= 09h[D11,D0]) % 441",
SN (TXRX, INTRPT/DIO [YEA%IA], CSN, SPICLK, MOSI, and CE)
SN L Viu — Voo Vo Voo v
x 0.8 +0.2
A NG HL Vi — -0.2 GND 0.3 \Y
TR LR 1
I\ = .
L) lin 5| i\ = Vop 3 0 3 MA
TR 2
= {E' z"/>|~ = _
LR ) I 51 %N = GND 3 0 3 MA
5% H (NTRPT/DIO [fEA%iH], MISO, fl WAKE_UP)
i H v FRUE Vou — Voo Voo _ v
x0.8
i IR LR VoL — 0.3 GND 0.3 v
IR 250y FELYAL 1 L4 ”
Chribi: S ) low | IRHIRLE Von 2 Voo x 0.8 200 | — | — bA
IREN LA 2
| Nl =Ry .« < . no _ _
CREHI: WU ) oL HEWRIRAE “VoL £ +0.3V 200 MA
AR B
SRR A AR fxosc — — 32.768 — MHz
M CE 5 Y R 8ia shit (5] (L > H).
AR % 2 B S ) txoso B “FCX-04-32.768MHz-J20997” — — 500 us
(RIVER ELETEC CORPORATION)
. {RHF 5 shist (A (500.us BLEE /D) [k B % .
e _
B L C. (BEE 12) 6 7 pF
SPI =%
SPI T A A% i fop | FEHIUR IO B, 005 | 8 [8192] wmHz
PG
ﬂFH iﬁ%?@[ﬁ fVFO furo = fvco x 2 (f\/co =VCO %ﬁ%) 5725 5835 5875 MHz
fLOCK < +/-100 kHZ,
AT 4 T [ tLock MPFA74% pll_reset B (WE N“1") B8 PLL fii — 25 30 us
B PR B 1]
D fstep f/INE PLL AR D — 5 — MHz
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TOSHIBA

BEX

TC32168FTG
bijif=| Giin=3 PR Min Typ. Max My
Mg
T ARSI foprWU | #£ RF_IN 3| 5775 5830 | 5845 MHz
. . £ RF_IN 5]
iff R ik v 4 B 2 5 [ for WU ) — ' ) 10. .
5 R I ) A5 2 3 PR g T AR 5 Tl (10.4) 14 (15.7) kHz
Ta = +25°C H.if##84= 1.00.
i R 1 Wi 1 \, - -
RER B Usenst | omar e w s set (= 0Bh[D3,D0])H(0.1.0.1). 3 49 46 dBm
Ta = +85°C H.if##84= 1.00.
i R 2 Wi \ - -
RER B U sens2 B 72 w_s_set 5(0,1,0,1). ad 48 45 dBm
Ta = +25°C H.i#l#5%= 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 Hif#l#5%=0.75
i H L /T N ’ _
I R e AN L 2 WU max2 BB 15 w_s. set 35(0,1.0.1). 2 8 dBm
iEsk
. £ RF_IN 5] JHIFI4%
Bel TAE SR S -
B AR T forr RX L P B 5 MMz 5725 5830 | 5875 MHz
IF JEPA =HH,
] . Ui 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 JEPA =HH,
] . Ui BER = 10 x.10®, Ta = +85°C;,
FWOR B 2 RX sens2 %= 5835 MHz, (-62) -61 -58 dBm
HiA%I#E%= 0.80
IF JEP % =HHL
I BER = 10 x 10°, Ta = +25°C
=} [ S ’ \ - - -
ey PN IR B! RX max1 A 1% =) 5835 MHz, 9 5 (-4) dBm
Hifml#%= 0.80
IF JER 2 =HHL,
U BER = 10 x 10%, Ta=:40 °C
=} [ S Y ’ - - -
FUR RN 2 RX max2 HHHE 5835 ML, 10 6 (-5) dBm
HiA%I#E%= 0.80
e Pore-OUT | RXIRZSTi1-RFOUT2 5| . — -62 -59 dBm
JRIE 2 Pore-IN | RXCIRZS T RF_IN 5. — -60 -50 dBm
RSS| 4t H % 1 Vrssi1 RF #i A\ HiF="-60'dBm 7E RF_IN |/il. CW 0.52 0.60 0.66 v
RSSI 4tk B )% 2 Vrssi2 RF #yA HiF= -40 dBm 7E RF_IN B[Jij. CW 0.80 0.85 0.90 v
RSSI 4t B )% 3 Vrssi3 RF #i N\ #15F= -20 dBm £ RF_IN 3|/, CW 1.06 1.12 1.18 Y,
RSSI 4t BT 4 Vrssi4 RF #rA =0 dBm 7E RF_IN 3/, CW 1.10 1.17 1.24 Y,
RSSI # 1k fE Lrss! Vrssid Fl Vassi2 Z A1) RSSI FHy4 2. 1 14 17 mV/dBm
s\, o SEQ. i e
VRSS! i A 4 RSS| it B 0.75 V B RSSI 5| T $ # if 45 0 45 uA

I RSSI 4 th HLUE FIR 2 +/-50 mV s /b
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TOSHIBA 1%3‘( TC32168FTG

| =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«
ERKRIIIR (BT
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 HALHisi% = 5790
MHz,

RFOUT1 #1 2 5| e E:2D 4t s
WEBRAHIR (RE SR
K RF it th# 4 PoutmaxD4 | outctrl A4:#“1”). CW. 1 3 — dBm
Ta = + 85°C HALfAAE = 5790
MHz,

RFOUT2 5l f5 i th -
WEEB/NHIIR (RE AR
/N RF it o2 1 PourminS1 | outctrl (= 09h[D11,D0]) N4 #“0"). .CW., — -6 -5 dBm
Ta = + 25°C-HALHidii% = 5790
MHz,

RFOUT2 5l s 5t

WE BN IR (RE TR
/N RF i Th % 2 PourmnS2 | outctrl (= 09h[D11,D0]) 94> #50%). CW. — 7 -6 dBm
Ta= +85°C HALHIMZR = 5790
MHz,

RFOUT1 #1 2 5] B [R5 % o
WER/NIH IR (KB FH
/N RF #iizh= 3 PourmnD3 | outctrl Jy4=#“0%). - CWs — -3 -2 dBm
Ta = +25°C HA&HAIZ = 5790
MHz,

RFOUT1 1 2 SR A 2%
WERDMINTIR (REHFAH
B/ RF #ioh# 4 PourminD4 | outetrl SH42i“0"). CW. — -4 -3 dBm
Ta =+85°C HAHiM%E =5790
MHz,

{EAAR F BB =512 kbps (X E
AR fuon! #F {7 % txrate (= 15h[D9,D8])49(0,0)). — 512 — kHz
50 F P o R

B E R E = 256 kbps (B HE
15 2 fuon2 1792 txrate H(0,1)). _ 256 _ KHz
T B U IR R E

7l

CLEL

-\N

R A = 512 Kbps (BE
N 27174 txrate S4(0,0)).
S OBW | o ASK 7 it s i 54 - 14 | 22 | MHz
99 % i

e R 20 E = 512 kbps (&
o FIEEE txrate 79(0,0)).

@ I % — - -
R ACPR | i ASK B2 o ke 7 8. 45 | 40 | dBe
B2 = +/-10 MHz., & B2 1/74% mr (=
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TOSHIBA 1%3‘: TC32168FTG

| =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

i
%giﬂﬁi;) EYET | (%BE%#% trate 5(0,0)). 80 97 100 %
B ASK U n skl &5
PRiES . BMEUE R R E= 512
G HEL TR
12)22%) EYEA | kbps (ME %174 txrate 4(0,0)) 80 97 100 %
()

CE ASK KNk R

e R U E = 512 kbps (K HE
2174 txrate 24(0,0)).

VA4 1 IN'VE':;';’( .| E AsK i R 080 | 085 | 000 | —
W B A mro~(0,0,1,0,1). (¥ B
15O 0.85. )
e M B = 512 Kbps (L
MOD 21725 txrate J9(0,0)).
JAHIFEEL 2 INDEX2 BEE ASK E LTI s R 5 0.65 0.70 0.75 —_

P B FIE4% mr 4(0,1,0,0,1). (W BV
16%05 0.70. )

FEg A % 5 B = 512 kbps (W&
e MOD | %774 txrate 59(0,0)).
JAEES INDEX3 | % OOK (4% %174 ook (= 0AR[D7])9“1") 799 0.9 | 1.00 -

BeE OOK H LK INE AE R HL -

2 AR AR = AR

+/-32.768 MHz (32.768 MHz = XOSC #i%).
A EF 1 Spr.1 WER KR, (REAR — -80 -60 dBc
outctrl AH4#“17). CW. £ RFOUT2 3| Ji.
¥ B %474 mr 4(0,0,0,0,0).

2 AR = AR 2

+/-16.384 MHz (16.384 MHz FIF-#13%. )
R 2 Spr.2 WEE K ThE, (&R — -60 -52 dBc
outctrl 4= 51", CW. £ RFOUT2 2|l
i 8 %4748 mr 4(0,0,0,0,0):

IR =L IEI2 (2
fERAZR =VCO M%),
RT3 Spr.3 BCE R K H I o (B A A A — -60 -52 dBc
outctrl J94: 2“1, CW. 7E RFOUT2 31 .
B 2547 2%-mr9(0,0,0,0,0).

ARSI x 1.5
(IX /2 VCO S 5 =& %)
T 4 Spr.4 BERXEHIIE. (REF7R — -64 -58 dBc
outctrl 4=#“1"), CW. £ RFOUT2 5|, #&
A% mr4(0,0,0,0,0).

AFEFLLEAER &
o WELRAH I (1 I
HEBTS SPES 1 outetrl 4 H4™). CW. 7 RFOUT2 1. % 15 dBm

WE A7 A mr 49(0,0,0,0,0).

= KlE

VE: CW & g8

S EN S S .

VE: fypo HET fiofH (NFHIRD.
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TOSHIBA

BEX

TC32168FTG

12, SARIEI & e B

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

VDDE I/

SW2
(chip enable)

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

Wakeup 10 nF
5 | I
10 pF w -
|_,, o:|_a c»j_lr/ Laf
o 2
G 2

N
{ 50 Q Line
RF IN (O

NI

N
% 50 Q Line
RF OUT1 (O

50 Q Line

RF OUT2 @f:c
N

27|GND_RF1

29(GND_RF2

30|RFOUT1

D\ o

T
T
i
bR
bEiE

92
Uil o

TC32168FTG

X-tal
32.768 MHz

REG_VCO_C

REG_DIG_C |14

100IF”_E

777

MOSI

101?”_E 100 kM

SPICLK

SPICLK [11

1013?"_& 100 kIﬁ’v\/\"Q

CSN

10TPT”_E 100 km

MISO

O O O O

o Datal/O or
Interrupt

SWi1

i (TX/RX Selection)

VDD

RSSI O—  u1|vRssl
N\
Q_
p—| o
s [
©
1

B 12:1 TC32168FTG ¥y 3L AU & s ik

EZHEH R, RS ATRE T 28 “FCX-04-32.768MHZz-120997 (RIVER ELETEC CORPORATION)”,
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation, and its subsidiaries and affiliates (collectively "TOSHIBA"), reserve the right to make changes to the
information in this document, and related hardware, software and systems (collectively "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 setforth 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.
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