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TC32306FTG

FIF T AR G 5l Fr S A s

1. M

TC32306FTG J& —AMHuth i S Ak 88, T RETR AL UHF SRBIAOR 28
MR ERFLIhRE. ERETEREE R MZELES.
AL, IS B AR, IR AR Yk AR IO R SR IR AT DA AT RO
I HHTARIMEE, flngtEEE. S0R. RGNS, ik
A SR RIZEA R -

2. NH

REAS TP 148 (B HE S EBUBD IR BN, Bl
i 77 H 0 R G AN REA% 4555

3. $RIE

o 14 LNA. RIS, IF JEBEES. IF BOKES. RSSI. {558, LLARRIEM . BB LK#S. PLL. VCO 1 PA 13
BANIC

o TAEHEYEM: 2.0 & 3.3V (3V N , 24V & 55V (5V N

o HIVLVHFE: TX12mA (FE+10dBm HiiBF) /RX 9.7 mA/ A HE opA  (HBUED

o EHVUASHAIANE:: 315, 434, 868/915MHz

o CEFMIAMHI: ASK/FSK

o B R

o T IF JEIEARAT 0. 7E IF=230kHz B ) 320kHz (SULBUED 5 %/7E IF=280kHz ¥y 270kHz (HLAMED iy oe

o [ESAGI: RSSIAZM . MEAAM (IE FSK) BT SFAAG I

o S REUE: -116dBm LT (FF IF #5958y 320kHz I, #ds 2y 600Hz, 45 Mk Z==+40kHz)

o RETERTHAR: +10dBm (FE R i A I LA ()

o BT (442 SPI) /JEEPROM (HL AT HEA] 4ife HILTEME A% ) 56

o KR LU 2R DU 7 R E B G A Il R R T SR

QFN36-P-0606-0.50
HE: 0.08g (HLAEIE)
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4. FHHHE

PLL_GND

PLL_REG

TEST

MODE1

MODE2
RESET

TX_SW

D_REG —» Reference clock PA_GND2
CSs
ASK(L PA_OUT
CLK PA_GND1
RX FSK -
Divider
MOSI IF_REF
MISO IF AMP A GND
Detector IF Filter
COM_VDD A REG
Limiter
DET_TMONI1 || A VDD 3V
DATA_ 10 RF_OUT
Monitor
I0_GND A VDD 5V
N ™ m < > [ @) zZ
4 b4 P4 z v 2 % w -
(@) (@) w (@) > o | [a] LL
= > > © = = w @
F F F @ o o
— = — o
w w w
[a) [a) [a)
NTAEF U, e AT e LB AL T SRR ThRE . HEEE B S
B 4-1 A
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5. 5|#iR
5.1 SXMHEKS5IhEE
TE P

2 EEE%E]J:JLTE/JFE%{E (FEBH. M

#£5-1 BIH#ER
A5 By R

AT ET U, SR BR S ETTRET T Wik, BUME R T R
Pin No. Pin Name 1/0 ik Internal Equivalent Circuit
Bag 2 COM_VDD COM_VDD
WINBES D, AT RGHEH
1| DET TmoNi | Digital | A, bS] BRI DE”WOMZ .
- Output S
)
L Control
B 3
IS 5 CREH B S 7E P CoM=VDD
i)
Analog | RFIKE, L5 BIRIFFE DHW“0M3
2 DET_TMONI3 | 5 ¢ i o— 5 SS
EE:
TEHEAT FL P IR Xj‘ COoM VDD Eil I ER
ARRAE 3V HLE, UGS . iR E
KT 3V, &FEURNAIER.
JAFEIH
wFEH (FF SPI D COM_VDD
HibbEE (FE EEPROM BER)
Digital | A A E0E B HOCBEE — AN dh L . NB
3 ENB
Input e SS
R
PR B AN = F COM_VDD HJHLF,
o, an s s R RARTE IR ) X R A
SES] A R IR 2 (B3 N B ESD {3 ot
T E 5 B R A K.
B 4
IS 5 CREH B S 7E P CoMSVDD
i)
Analog | AFIE, 3] IR T2 DET_TMONH4
4 DET_TMONI4 | ot @ o— 5 SS
EE:
TEHEAT FL P IR Xj‘ COM_VDD 3| {1
ARAE BV BIHE, PASIIE S, iR AR
KT 3V, é‘%ﬁlﬁﬁﬁﬂﬁﬁm
RN vt = 2 COM_VDD
PRI E. A 5V MABEBIR. [N
3V M
Digital | 3V/5
5 3\//5\/ |nput HE:
AL B EA RN T COM_VDD [ HL
Clan, ansR e R RARTE R ) X2
W5 IR R YR 2 (B4 N [ ESD R4 e
RS EE R  LEER h Ny N
3 2015-10-01
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Pin No. Pin Name 1/10 ik Internal Equivalent Circuit
RSSI #y A—V_D.E—3V A _VDD_3V
it RSSI (=35 5 R feoR) HE. @
AT, IC B/ S T
LEFR(Y RSSI, ,_SS
6 RSSI_OUT
- Output RSSI_OUT
50kQ
/77
RX FIRGFFREEH] (FE SP1 D A_VDD 5V A _VDD_5V
Digital
OUIUL | R FI, 51 IR IF 5. i
Hihki%E (FE EEPROM #£30)
ATk AR ROE (SR e — AN s L
RX_SW 1009Q
R
7 RX SW AL B RN T COM_VDD [P,
= B, S e R AR/ T FR R ) IR RE 2 [A] 20kQ
| SRR R IR 2 (B B ESD R4 G
D"']%'E';' T B0t 5 LA K
1kQ [
SHRERETI A_REG A VDD_3V
LA
1kQ
AR, BRSNS I %
8 RF_DEC [__:7 SS
RF_IN 5pF 6kQ
T%SS
ST [:
ANEPHBE R R, BRARER R,
A _REG
AR, BRSNS I % RF_DEC
Analog 3
9 RF_IN Input e
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Pin No. Pin Name

110

i

Internal Equivalent Circuit

10 A VDD _5V

Bl 5V g
B O0EE P PSP
FF 5V RH, 4 BV HUE (SRALED.

-3V R, iEHE A VDD_3V 5| 3Rt
45 3V HLE (ML BIED

11 RF_OUT

Analog
Output

S 5

LNA BEHL 1SS S5 .

ﬂ;dgfrﬁﬂj o JEILVTHC S % A_VDD_3V
G1)

A, SRS IRIT B .

RF_OUT

1§

12 A VDD _3V

B 3V fER
ST 3V R, g 3V ELE (HANMED .
KT BV B, R i o R R A

ANEE AT 5| B0 R B L . A
BN AN LR AL R, {H PA_OUT 1 RF_OUT
51 BHBR AN

13 A _REG

Analog
Output

BB R B A
TR AR AL R BRI

ANEE MBS B 5| AL R . AN
TIPSR B LA

A_VDD_5V A _VDD_5V
-o-

14 A_GND

i (B

15 IF_REF

IF 3
Wit AR

AR, 5] BT o

IF_REF

A_VDD_3V

)]

100k Q

1§

105k Q

16 PA_GND1

ThEBORRHES 1

PAIIRAH], Rifzi.
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Pin No. Pin Name 1/10 ETip Internal Equivalent Circuit
DAL PA_OUT
ﬂi—iﬁf%ﬁﬁﬁ o THIFUUHC B %S A_VDD_3V
Analog ECE
17 PA_OUT ouput }755
A, Sh5| R SS
TR S EE 2
18 PA_GND2 .
PANRAH, A%,
EEXF TX RT3 (78 SPI B A_VDD_5V A_VDD_5V
Digital
OUPUL | X Fimg, it 31 BRI i
Hik % E (72 EEPROM #E)
AT R AR AR IR S A E — M k.
TX_SW 100Q
VER: @
FRABLH S AR R T COM_VDD fH
19 TX_SW Cltn, SRR AR TR XA 20kQ
o SE 5| VR YR 2 [A14 A (1) ESD £ ot
El)'g'“;“ T 5 S0k 51 LR K
npu SS
>0
1kQ
'%CETBOGFTG ey RES
Ly Y
Digital .7— (A% V_vﬁ
20 RESET Input
ﬁiﬂiﬁi‘rﬁﬂ MODE2
e SPI A SPI H P kA5 X . EEPROM
” \vopgy | Digital | sk, EEPROM il il K. @D )
Input
I MODEL
2645 SPI L=, SPI A Ml AL 2 . EEPROM
Digital | B~ EEPROM il P @) £
22 MODE1
Input
40kQ
Wik TEST
AT R Z MR @ SS
Digital | #zh . D
23 TEST Input
40kQ
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Pin No. Pin Name 1/10 ETip Internal Equivalent Circuit
3T PLL AR RS H COM_VDD COM_VDD
FEXS PLL i . S5 B A Vief
B, AT S LS AL L
Analog PLL_REG
24 PLL_REG Output SS
25 PLL_GND B (B -
LA PLL_REG
26 X_IN Alzgluotg SRR G B BN E 5 R AR ?SS
AN B it 0 LA O P o
X_IN
SER Y - @ |
SESI R, AR A AR AR BR A1)
AT AP 5 | It D R B R . A
B AN B LA I S S . 3
300kQ
Analog
2t el Output PLL_REG
X_OuT i
POk E Ry S R COM_VDD COM_VDD
FEXHAIE R ERST I A
ANEL MG I 5| i D R - A
BEXF AP LA
Analog
28 D_REG output
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Pin No. Pin Name

110

i

Internal Equivalent Circuit

29 CSs

Digital
Input

SR IEERA

7 SPI #2:0/SP1 i /- Uit X /EEPROM Hi
IR

R

P B R B =T COM_VDD fHLF,
G, R ARARTE IR ) X ARE S A
eS| VAR FE R (3N ESD A3 Tt
T E 5 B Rt K.

Digital
Output

TRk
1£ EEPROM #=,

Cs

COM_VDD

@)

Control

) J: COM_VDD

1§

1§

30 CLK

Digital
Input

SPI B S

7 SPI1 #2:0/SP1 i /- Uit X /EEPROM H]
FIRAR R

R

PO HE R B =T COM_VDD fHL,
i, B R RARTE IR ) X ARE S A
eS| VAR FE R (3N ESD A3 Tt
T E 5 B Rt K.

Digital
Output

SPI BT
1£ EEPROM #=,

CLK

COM_VDD

(9

Control

) J: COM_VDD

1§

1§
H Control

31 MOSI

Digital
Input

HEATEARBA
TE SP1 85X/SP1 A F il A% x0/EEPROM H
PR

pav=o

RO EA N 5T COM_VDD [ HLF.
B, e HORARITE IR ) X2 A
R S| BT L R PR 2 TN ESD SR oAt
T B0k 5| A R K

Digital
Output

BTSRRI
7£ EEPROM #1x.

MOSI

COM_VDD

Control

) /—7|: COM_VDD

§§

\T/‘iﬁ
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Pin No. Pin Name 1/10 ETip Internal Equivalent Circuit

BATEERR
Diital 7 SPI #2:0/SP1 i /- Uit X /EEPROM Hi Control
el Dbl S

Output COM_VDD S S

MISO
32 MISO HEATEARBA 3 COM_VDD
1£ EEPROM #=,

Digital T SS
UL | 45 3t ) 4 F <5725 F COM_ VDD {87, \\f£
Calta, e TG/ Y. ) R 2 Control

S5 T H R R 36 N ) ESD AR a
M5 0k 5] B s R K

AFLE EAEH

33 COM_VDD - 3V M5V R H. -
T B
a1 COM_VDD COM_VDD
WMAFES T, BT /g5

iqi DET_TMONI1
34 DET_TMON|1 Dlgltal Z:ﬁqﬁﬂ—y ﬁt?lﬂfﬂﬂﬁﬁ%o -

Output @

)]

L Control

HoEHH

FEEHRBR O (A (5 S5 . S T
PEARASTE TC32306FTG (1A 5 ALRAHE
ENEE

WK 5-2,

Digital comgop b BD:)
Output | A= :

PR ARB BN R"IN, BES|BISR H HFL | DATALIO
N 10kQ. FEH HEREN BRI,y Edr
BT a7 R BHLE 3 Srad X BELEL, (5] BRI 2 2
5 B T . BT KB BN R, X
T B RO BEAE . R Tt IR B R i
W, 6.10.5./h7

HaEmA

PSR S R 15 S 4N e BB
TAEIRZSBE TC32306FTG KA HALRES
FIA ] T AR Ak

WK 5-2.

35 DATA_IO

Control
COM_VDD

Digital | High Drive
Input | VER: L
FEALI H LA B T COM_VDD T

CBiltn, an S ORI TE IR D XA 2 — Control Control
1M 5| DR R S 9 2 1] 46 A ) ESD fR4 oA
T B 5 RIS R

36 I0_GND - | B GRS -
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52 FEREMMEFFSFILGALR IS5 B TERES
TC32306FTG H)—L65| I ARSI T RALKBOE . F 7SI EEL SPI #:0/EEPROM #E CELHEH
MWD WA 5-2.
& 5-2 R AL F AR PR 15 B T/ERES
SPI MOd? EEPROM Mode EEPROM User Test Mode
Pin (IncI(LT;:;:(P)?TJZ(e;r I'Is'esslta K/TZde) (TCIZ306FTG Is master.) (TC32306FTG Is slave.)
RESET="L" ?Begt'tsetre; 3 ;C::g)l RESET="L" Battery Saving RESET="L" (Ré’gt'fetgf K ;\’)I‘;‘g)'

MODE2 IN IN IN IN IN IN

MODEL1 IN IN IN IN IN IN

CS IN IN High Output High Output IN IN

CLK IN IN Low Output Low Output IN IN

MOSI IN IN Low Output Low Output IN IN

MISO z z z z z Zz

ENB IN IN IN IN IN IN

TX_SW Pull Down Pull Down IN IN IN IN

RX_SW Pull Down Pull Down IN IN IN IN
DATA_IO z Low Output z Low Output z Low Output
DET_TMONI1,2] Low Output Low Output Low Output Low Output Low Output Low Output

DET_TMONI3,4 4 z z 4 z 4

Z:E bt

VR fF SPIBIR T, TC32306FTG 7 RESET="L"IN4:5Z SPI W BN, HALEE,

AR BEIRAET, DATA_IO 5l I TR ASBE 1788 WOA[DSIRX_TX ME T AE . ZF1E4%: WOA[DS]IRX_TX X

YIUGAE 0"

£ 5-3DATA_IO 5|HEABEEXTHTERS

Pin h’0A[D5]RX_TX="0" h'OA[D5]RX_TX="1"
(RX: Initial) (TX)
DATA_IO Low Output z

Z: =Pt
AT, MISO 5| ITE TC32306FTG Ay MAE 20 B TR A2 Ay SPIEE .
2 5-4 MISO 3| BI7E4 AT B T/EIRA (TC32306FTG AMER.)

Pin

At SPI Read

Except SPI Read

MISO

ouT

z

Z:=

10
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6. IhEEHIER

6.1 HFEHERE
TC32306FTG i HLJ HAL T I3 % 3V BX, 5V B IR FE R IEE 3V/5V 510 B kT k3. W2 sV N, K 3v/sV
SIS RE R, XN SRR RS (A_REG30; XTIl 3V) 23 &Rl Bk 4ERF 3V (JLAUE) JF M A_VDD_3V
5l H BE R, T LNA A1 PA K ULAD H 2

TC32306FTG

R 6-1 UG &R
Pin Name 3V Use 5V Use
3v/sv GND 5V Supply Input
(Behavior of A_REG30 Regulator) (Disable) (Enable)

Output of A_REG30 Regulator

A_VDD_3V 3V Supply Input (Do not supply to external circuits.)
A_VDD_5V 3V Supply Input 5V Supply Input
COM_VDD 3V Supply Input 5V Supply Input

6.1.1 3V MH

XT3V R, ¥ 3V/5V Gl EiHE. ¥ COM_VDD 5IJ#l, A VDD_3V 5IJIA1 A_VDD_5V 5l il 3V fa &
CER//8

E=E
XFF BV N, ANEERAE A_REG30 Fa)kds.
A3 COM_VDD 515 Vopv) i FI ) IR, W% 8-1 .

—
COM_VDD =y //
/ I
A_VDD_5V/\ //
/ /
3V/5V
—O
A_VDD_3V N
N L
3\/77 =

/77

R . 78 Bk 1 R B e S5 B LT )
B 6-1 3V MK EFEEZERG

6.1.2 5V Rif
WIS 5V N, % 3VIBV Bl 5V L IEERE % A VDD 5V 5| iA1 COM_VDD 5| il 5 5V fa 5 B jsiER:.

EE
A5 A VDD _3V B B 5 A0S e 5 E S

A5 COM_VDD 5 Vooewit B RS, wmEE 8-1 ik,

SFF LNA fil PA JLECHL#%, A2 A VDD 3V 5l (A_REG30 £ & 88 % i) 51 H ey .
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—

COM_VDD
Y //
/ li
AVDD_5V
Y //
-/ li
3V/5v A_REG30
<> (5V>3V)
A,VDD,sV(
v | =
=

PR . 70 B B P P S SR B L2 )
B 6-2 5V MK EBEEZERG

6.1.3 HF/EMER

TC32306FTG K4 B BEAS E A Jd 7 () FR R A 32 . 5T 5V R, A SR sh RERL S 5 381 3V Fa k4%
A (A_REG30 faJE48). X1 3V N, FLeiiflygetidusid A vDD_3V / A VDD_5V 3lJIriER:S

3V HJREEE.

— —

COM_VDD VoD b REG
- (VDD>1.5V)
D_REG
AP
A_VDD 5V
O Vb PLL_REG O
J (VDD>1.5V)
PLL REG
e ) -
3v/ 5V< A_REG30 AREG15 N\
) (VDD>3V) (VDD>15V)
AREG
A_VDD 3V ( <>
3V 1.5V 1.5V 1.5V
SPI, PLL, VCO, Detector,
LNA, IF Filter, MIX, IF AMP, Monitor Divider, XOSC || LPF(FSK), ADC,
PA RSSI, LPF(ASK),
BRF, Data COMP
( ; ) ;'\

A_GND I0_GND PLL_GND

PR T DAL e G e e )
B 6-3 FLIR/ B 5 D) R B R B A

6.2 MERIEFHKE

TC32306FTG A Fifiahlizt, SPI CHEATAMEEI) #izUfl EEPROM #5, #&Hil#E>0iEid MODE2 5 ikt E .

AT P Bt SUBIT MODEL 31 I #.

12
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* 6-2 IR
MODE2 Pin | MODE1 Pin| Control Mode Setting
L L SP1 Mode
L H SPI User Test Mode
H L EEPROM Mode
H H EEPROM User Test Mode

SPI #L30R1 EEPROM MEAEAMIESL . 51T REREHIE ST AL 2257 . AU Eii = i R R OE

& 6-3 5| A= B B HI1EH
CSPi CLK MOSI TX_SW RX_SW
Control Setting " . - MISO Pin ENB Pin = .
Pin Pin Pin Pin
SP1 Mode “Input” “Output” “Input” “Output”
This IC is slave, This IC is slave, For this IC status For antenna switches
SP1 User Test Mode controlled by MCU. controlled by MCU. control. control.
“Output” “Input”
EEPROM Mode This IC is master, This IC is master, reads
controls EEPROM. EEPROM data. “Input”

EEPROM User Test Mode

“Input”
This IC is slave,

controlled by MCU.

“Output”

This IC is slave,
controlled by MCU.

For EEPROM configuration settings

6.2.1 SPI B REEER
MCU FI TC32306FTG @it SPI £igi%H:, H MCU #54ik IC.

MCU

& 6-4

6.2.2 EEPROM AN E 5EE
EEPROM #1 MCU jfiid TC32306FTG i#4%. It IC ilid EEPROM )2 17 25t sk . 235 EEPROM ¥k
N, W B A AAERN0A” B “h'1C % 8 FhIEE . RN, Bl AN ERE R 5 SPI A N R .
B, TX_SW/RX_SW/ENB 5| i T EEPROM HIfic & .

—_—

MOSI

MISO

CLK

CS

TC32306FTG

MCU #I TC32306FTG R E

13
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@) &)
—_— EE——
TX_SW MOS|
RX_SW MISO
MCU ENg | TC32306FTG CLK EEPROM
RESET cs
®3)
<+

B 6-5 MCU. EEPROM Hl TC32306FTG HIEZERERE

PRI A2 {5 N\ EEPROM 145 ic B 4905 X .

MCU £t IC & H#E4, %4#F EEPROM ML EHHEX . (1)

Ik IC J@iE SPI Zki#%, £ RESET 555 1) L 7HT )\ EEPROM HhistHUC & ¥4 . (2)
I 1C MIZ47THL T EEPROM %i# . (3)

6.3 ERATIBESHE
6.3.1 ERE

TC32306FTG MW HRE (FlanZ A48 1ED EIRE Tt X 1C BT RN, —EEEBIFHE
B OL T ) RESET 5 AN“L™E S . It 1C (K537 Rt B 7 s v s i I o T B

=7

/f SN

£ 6-4 RESET 3| B4

RESET Pin IC Status

Initialize registers and 1/0 behaviors. Because /O will be initialized,
L TC32306FTG does not accept all the settings except some settings. *

About I/0 behaviors at Reset status, see % 5-2.

H Battery Saving / Standby / Run by this IC settings.
* 7£ EEPROM #iXF, ENB 51 / TX_SW Sl /RX_SW 5l H .

FEIER YR fe AR AL

FERARER)E, A A IE R S RITA6 1L .

KT FAEEVIRA G Mt TARRES, W 5-2.

£ SPI LU, TC32306FTG 7£ R A 275 47 4% e B AL AR (R F5 8 HUIRAS, £ RV SE e e iz 17k
5

£ EEPROM # X F, FITiZE EEPROM [¥) N 5B 1R R S AE S AR G S

TEME IC R BHEAERS, BT X RESET 51 AT HEM], SALRES B AR S 24t B s R FS e 8T RSB R 1)
90% N1k, FEEFZHERTEFE/RED LY. R LIEMRES . WRTE S shiE BRI N £
fir, 2{£1t IC I AMYIBEIT.

KT RESET 5| JAIFE A sh#RfE iz, WK 6-6.

14 2015-10-01
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90% of COM_VDD \ / COM_VDD

‘ Example of RESET pin control

luss

ov

B 6-6 RESET 5| HI7E /3 3 lE sk SR 6) .

-BHER
A R AE A% /E8%: h'09[D7:DOJRESET?..0 '5 \*0'01010101" )5 14k . TC32306FTG 27 it 5 5 A A
BN )G, HAIaTE CLKE S8 CS B 5T —A LAl (DU AU Ak, 1 IC S RErE
RS, BEE T M5 AN IE.

Re-S5SKHFERES

Software Reset Command

h’09[D7:DOJRESET?7..0 = b’01010101

HE:
7£ EEPROM # AW (B EEPROM (¥ F P RAR = 41
TEBAFEER, RA AR EN.
TC32306F TG 2% Hi“b’00000000” K LB 75 77 %% : h'09[D7:DO]JRESET?7..0.
6.3.2 R&IEH
SRR G, TC32306FTG B =MuR#, & H/FFHZLT, XEREZHAF/725“h'0A[D7] /WOA[D6] 1
ENB 54, 7 EEPROM # T, ENB 3l TF & 13 E

#£6-6 SPI EXFH IC FPRES

MO.DEZ E'\.'B h'0A[D7]JENB | h'0A[D6]ACT Status g
Pin Pin
L L X X AR FRIRAS . TC32306FTG Rt 2 im il ¥ (291788
Battery |y e ) A E, X B T AR . MR A i
L H 0 X Saving | )iz 47 IR A IR ) K TR BLR A
L H 1 0 standby | VL 1C ATAZIRAS Mg e SIS TR o UL IC B b SR IF
Y |44 XOSC RIE A, I HLELA HURZS T HEEHL
I IC BEHRAE TX A RX. B IC ) HEL AL T FE S5 oMR S B 40 i 1) B
L H ! ! RUN T TIRIRZS

X:Don’t care

7F SPI #i30~, MODEL1 5| Ifll TC32306FTG WIRAIEHITE IR, fEiEd HBoR A ThaE DI 24 HNn, &
1E2%“h'0A[D7] ENB, h'0A[D6] ACT {5114

15 2015-10-01
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#£6-7 EEPROM X TH IC KPRE
MODE2Pin h'0A[D7]JENB | h'OA[D6]ACT Status ik
Batte AR FEIRA . TC32306FTG R A2 MW E, Mix
H 0 X saving [MERBEATLECER . MRS EEA RS T K T
9 | HLIRE.
H L 0 Stanchy | B IC TMGZIRA gL BUE TR . B 1C Be 2 bl 4
Y | Ji41E XOSC RIR S, I F LA HURAS T B AR,
H 1 1 Run | L IC BEBRAE TN RX. L 1C () LU FE 5 IR S T
R THRIRES .

X:Don’t care
7t EEPROM #3\ T, MODE1 3| Bt E“H"5] 5 EEPROM H ik, £ EEPROM /MR T,
I IC &3 M. 7E EEPROM #&30F1 EEPROM A AR, ENB 5| Bk B Bc B $05 1) EEPROM it
ik, FEHSIIC FRRESERITEIC, Eld 33k AR T 24 A, %7785 “h'0A[D7] ENB, h'0A[D6]
ACT & REF 1"

6.3.3 X TRHEIKKE
85T % B %72 “h'0D[D3]DATA_IO_D,h'0D[D2]MISO_D, h'0D[D1]TMONI_D”, #J#£ DATA 10 5| / MISO
5100 /DET_TMONIL 5IJil / DET_TMONI2 5| ik #40 th 3R h S & . s B AR AL BRI £ AL (RESET="H")

#£6-8 HHEEE

DATA 10 pin drive setting

h'0D[D3]DATA_IO_D

h'0D[D2]MISO_D MISO pin drive setting

h'0D[D1]TMONI_D DET_TMONI1, DET_TMONIZ pin drive setting

0 Low drive setting

1 High drive setting

6.3.4 RETFFFeH
HEThRE T H AR R TIT 5, @R TX_SW / RX_SW 5| % B #5725 “h'0A[D3] TX_SW, h'0A[D2]RX_SW”
H1 TC32306F TG [¥i H 4% H(E 5 o X LA HIFEBAT B HLRES T A 2K 1X 55| I7E EEPROM #:=0A1 EEPROM
R PR R RS A .

K69 REITRITHIKE
h'0A[D3]TX_SW TX_SW Pin
MODE?2 Pin Status
h'0A[D2]RX_SW RX_SW Pin
L Buttery Saving X L
L Run / Standby 0 L
L Run / Standby 1 H
H X X Input pin
X:Don’t care

VER: XS A LIRS E N A AR FEIX eI PR T, TCIEKEh SN FL R
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3
6.3.5 Nl

@it DET_TMONIL 5|l / DET_TMONI2 5|JHIsR 1% & 25 17 #%“h'14[D6:D4], h'14[D2:D0]"H1 TC32306F TG (1%
HIEIME S o XL HI AT B MRS T A2

£6-10 BNES

h'14[D6] h'14[D5] h'14[D4] DET_TMONI1 Pin
MONI1_SEL2 MONI1_SEL1 MONI1_SELO Output Signal
Status
h14[D2] h14[D1] h'14[D0] DET_TMON2 Pin
MONI2_SEL2 MONI2_SEL1 MONI2_SELO Output Signal
Battery Saving X X X Low level output
Run / Standby 0 0 0 Low level output
Run / Standby 0 0 1 DET _out
Run / Standby 0 1 0 Preamble_DET_out
Run / Standby 0 1 1 RSS|_DET out
Run / Standby 1 0 0 NDET_out
Run / Standby 1 0 1 Status_ MONI
Run / Standby 1 1 0 Un_DET_out
Run / Standby 1 1 1 PLL_LD
X:Don’t care
(1) DET out 5%

TC32306FTG #R45 RSSIAGI L g RGN RN/ B BT S AR il A L A A7k 3000 14 ) W 2 3 o
LA Hf 5 5 5 A
H:Hf 45 5 e
W B 2172 h'10[D2]DET out_cnt_en="1", TC32306F TG 7E 5 — {5 S A i {45 DET_out % i HiF-“H” .
#6-11 DET out {E5¥%E

h'10[D2] DET_out_cnt_en

DET_out Signal

0

Sequential updating

1

Hold output level "H" after first ”Signal Detection”

TER: ELRER DET out f5 S fReF, Feas) /LR .

Preamble DET out {55

@

TC32306FTG i ik i 5 A AR I 5y HE 15 S AR 45 3 o

LR T 52 A 5 e
H:f i A5 5 K

(3) RSSI_DET out f5%

TC32306FTG ik RSSI K& #8460 tH A5 S K645 51 .

Lok (2 B Rl
HEBAE 55 B R

(4) NDET out {55

TC32306F TG iz M 5 60 2 At 15 5 Al 25 5L o

RS EREE ol
H:of 52 5 S A il

17
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(5) Status_ MONI {55

TC32306FTG % Hi Hotk 2.

L
H: U AT

(6) Un _DET out {55

TC32306FTG #R45 RSSI AGI L e 5 460 AN/ 81 1 S AR e SR TE A5 5" O I 45 21

LR E “ o (s S Al
[ Riib W EREE o2l

(7) PLLLDfES

TC32306FTG #ijth PLL Bl i 45

L:7¢ PLL 4l ke
H:PLL 8 5E K

#6-12 DET out M Un_DET out {5E/iE8

Detection No Detection
RSSI Noise Preamble RSSI Noise Preamble Un DET out
Det_ection Det-ection Det-ection DET_out Signal Det-ection Det_ection Det-ection _Signal_
Signal Signal Signal Signal Signal Signal
* * H H * * H H
* * L L H H L/OFF H
* H OFF H L H L/OFF L
H L/OFF OFF H OFF H L/OFF H
L/OFF L/OFF OFF L * L L/OFF L
H OFF L/OFF H
L OFF L/OFF L
OFF OFF L/OFF L

H:ff e (5 S R

L:TC32306FTG ik & {5 S A"
OFF: 4% 15 S48

*:Don’ tcare

(SRR W =Re el 8

L:TC32306FTG JLiEff & " Jofs S kil

OFF: {Z 145 5K
*:Don’ tcare

18
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6.4 JRAHETA
6.4.1 REIRGEME

R 6-13 R R e E
Item Function
Reference Clock Frequency 30.32MHz(Fixed)

PLL

Fractional - N PLL

VCO Frequency

1732 - 1896MHz

Divider

1/6, 1/4, 1/2 (Setting three stages)

Local Frequency

315,434,868/915 MHz

6.4.2 S Bh

N TC32306FTG % 30.32MHz (S8l B H RIS 28, WL R A3 A — & X_IN 5]
X_OUT 5|z /. 1k 1C I ih 25 fh AR 28 1 £ 6pF 167 2k L A e — i

WA AN 5 R AR, Bl TCXO, Bt —AMEA M BRSBTS XN 5. B X_OUT 51
M, I BRGS0 PR EELE 0.5V B 1.5V (A EIE(E) MVEEIN . AE@IT X_OUT 5| Iy o s s
N2 I 5 S

=\
=

X_OuT

it

Signal Source @

External Signal Source

Xtal

Crystal

B 6-7 25 b BRI IE UL

6.4.3 RERY
JRERIE L EE N 4S8R (fractional-N PLL). VCO /3 #ies. JREbMmiZ 2
AIER B AEL . BEE P 2%: h'OA[DL:DO]H- kB4 Tt

IrAEE R . v R

R 6-14 GHHURE NS HLE
h'0A[D1] h'0A[DO]
RF Frequency Band Division Ratio

BAND1 BANDO

0 0 315MHz 6

0 434MHz 4

1 X 868 / 915MHz 2

X:Don’t care

R E A A h'0B[D7:D0], h'0C[D7:DO0]” FHEHH BRSNS T B is ok % B R AR « fESHTA S e B
ERIERR, PLL_LD (55448 "H". % M DET_TMONIL 5| #A/s DET_TMONI2 3|#ithid, &8

AF4“h'14[D6:D4], [D2:D0]”.

19
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(1) REwRFE RX KB

e Jm R 5 4 R BN JRy B AR

PR MU= R ™ IF U=V CO I L

1 1

%1 2

SN 314.94 MHz, IF JliZ: 280kHz, Z-4itt: 6 (i&#% 315MHz M E)
“HEI %"= 314.94MHz - 0.28MHZz=1887.96MHz / 6

S 314.94 MHz, IF $ii%. 230kHz, 40t 6 (4% 315MHz HiX)
B R ZE "= 314.94MHz - 0.23MHz=1888.26MHz / 6

() RGN TX KiE

e = B 5 o AR e B B AN SR S SR A A

RIS ="V CO SR Sy L

Znl

SHAANA: 314.94MHz, AMitt: 6 (IEH 315MHz ML)
IR 5T R AT =314.94MHZz=1889.64MHz / 6

6.5 SfEaE

XTSRS, KA A4S hOA[DS]BIN“07,

6.5.1 SHIRKBE

F 6-15 HBIRTHRE T

Item

Function

RF-Receiving Frequency Band

315, 434, 868 / 915 MHz

IF Frequency

IF = 230kHz, setting of IF Filter Bandwidth: wide = 320kHz
IF = 280kHz, setting of IF Filter Bandwidth: middle = 270kHz
Single conversion system (Using Image Cancel Mixer)

Demodulation

FSK/ASK

FSK Demodulation

ASK Demodulation

IF Detection

Delay Detection,
Pulse Count Detection

Envelope Detection

Signal Detection

RSSI Detection, Noise Detection,
Preamble Detection

RSSI Detection, Preamble Detection

Additional Function

NIR (Near Interference Rejection) Filter

Bit Rate Filter Cutoff Frequency

0.436kHz -19.78kHz (12 steps)

20

2015-10-01




TOSHIBA T%j( TC32306FTG
— J——

VCO

A_VDD_3V
N (g T@L
)

Matching
Network

. DATA_IO
O— T‘Zﬁ%ﬁ? —C IF Filter ~W Detector —j (IIESE) ’ BRF )—_O
RSSI [ ADC (/kgi) L Limiter
RSSI_OUT —
=
B 6-8 Bk AR T BB
6.5.2 FEHUE
TC32306FTG 7E R4S ], Hf 315, 434 F1 868/915MHz.
6.5.3 ¥EIEEH
T 3ok P 4 DT FC T S B S BB K A 25 . LINA [R5 55 n@ i %5 4788 . h'OE[D7:D6] IfE kil o
& 6-16 LNA 32534
h'0OE[D7] h'0E[D6] LNA Relative Gain
Lna_gainl Lna_gain0 (Reference value)
0 0 O(Initial)
0 1 +0.8dB
1 0 +1.7dB
1 1 +2.5dB

VL FATE 315MHz FIS%1E.,

T RF_IN MIX
SAW Matching ' IF Filter ~ /
Filter Network ( ‘

35dB 31dB 51dB

7/ reference value at 315 MHz
B 6-9 icas 1 28 7 AT

RF_IN 5 2 LNA Ff A, @ &3&E R UTEC 48 R N S 5. RF_OUT 5] LNA 1% F1 e
Ho B — AN CE MRS E, KTHMARGHITE ML, Wit g, ©F RF_DEC 51|, #EH—1
HZF (1000 pF  (HAY{ED) FIEPH (100Q (H7UH)), Hl4nE 6-10 #7 LNA M.
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A_VDD_3V

— |RF_OUT
Matching

-~
Network .

RF_IN
C Matching B C
Network » /

—T_RFDECEIE
i1 L

B 6-10 S17 |NA B4

N

6.5.4 IF Bz

TC32306FTG &AM i 245, LNA (4 il BUS BUH IR & 48 ) 0N IF 3R, Wi s B & 7a, M
Fe AL IF BEYE A8 T R L E IF K.

R 6-17 IF SRR AN IF JEREEEHRE

. Internal IF Filter Bandwidth
h'OE[D5]IFBW IFFrequency (Selected)

0 230kHz 320kHz(typ.)

1 280kHz 270kHz(typ.)

6.5.5 fi#iA

W A A7 hTOA[DA]MME RIE S —Fh AR (ASK 5L FSKD. IF JE 2 M S 5 A AR, 5
BRI INThaE, HOp TR r 282

% 6-18 fRIA
h'0A[D5]RX_TX h'0A[D4]FSK_ASK Status
0 0 FSK (RX)
0 1 ASK (RX)
1 XX >

XX:kTF TX, W3 6-30.

6.5.6 FSK f#iA
¥ FSK I, 4 Z7E4%: h’0A[D4] B ~N“0” (FSK).

(1) NIRCGEI TR D 5
i AR AEAE: * 10[DL] M I BB 10 5 HIZE o LUB IR AT I 95463 300kHz i Z A0 1) T35 (5 5 - BLiE
Peas i — BRI TER K 20dB. BRI 95 A7 4% . h’1B[D2:D1Ri%EF%.
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%2 6-19 NIR JEUR BB

Filter Enable/Disable

h'10[D1]NIR_Fil_en

h'1B[D2]NIR_Frqth1

h'1B[D1]NIR_Frqth0

&Notch Frequency

Disable: -

Enable:631 kHz

Enable:659 kHz

Enable:689 kHz

R E=)

Rrlr|lo|lo]| X

rlo|lrr|oO| X

Enable:712 kHz

{5 NIR JE 3% #%(h'10[D1INIR_Fil_en="1"), FIB MRS GER K

o

X:Don’t care

h'10[DO0]Sel_Det ="0"/ fkuirit-Hks

h'10[DO0]Sel_Det ="1") > NIR JiEJ% 25 I (1)1 T BT~ 152 B R 41 % /745 (h'0D[DO0], h'OF[DO], h'12[D1:DO0],
h'13[D0], h'1A[DOQ], h'1B[DO], h'IC[D2:D0]). #* 6-20 & 7% 2 HE# W E

R 6-20 NIR JEH R R E GEFEED

h'10[D1] | h'10[D0] . o . . NIR Filter Performance
NIR_Fil_en| Sel_ Det Register value for the threshold level of NIR filter's detection(Recommended value) Detection (IC Application)
0 Don’t care -
h'OF[DOJNIR_L2 | 1 | h'1B[DOJNIR_2L1 | 1 | h'OD[DO]NIR_H2 h'12[DOINIR_2H1 | O After the interference is
detected, NIR filter
h'1C[DIINIR_L1 | 1 | h'IC[D2]NIR_2L0 | 0 | h'13[DO]NIR_H1 h'12[D1]NIR_2HO | 0 becomes valid and
stays to it.
. h'1C[DO]JNIR_LO | O - - | h"lA[DOJNIR_HO ;{0 - - Delay (for intermittent RX)
hOF[DOJNIR_L2 | 1 | h'1B[DOJNIR_2L1 | 1 | h'OD[DOJNIR_H2 | 0| h'12[DOJNIR_2H1 | 0 | DEeCtion | \4iidity of NIR filter is
depending on  the
1 h'1C[D1]NIR_L1 | 1 | h'IC[D2]NIR_2LO0 { O | h'13[DOJNIR_H1 0| h'12[D1]JNIR_2HO i 1 detection of the
interference.
h"1C[DOJNIR_LO | O - - | W1A[DOINIR_HO |0 - - (for continuous RX)
h'OF[DO]NIR_L2 | 0 | h1B[DO]NIR_2L1 | 1 | h'OD[DO]NIR_H2 { 0| h'12[DOINIR_2HO | 0 oul
ulse ) .
1 h'1C[DLINIR_L1 | 0 | N1C[D2]NIR_2LO | 1 | W'13[DOJNIR_H1 {0| h'12[D1JNIR_2H1 | 0 | Count \')';I'?d filter is always
Detection '
h'1C[DOJNIR_LO | 0 - - | i"LA[DOINIR_HO {0 - -
(2) IF fiu 2%

i A A7 4% h*10[DO]AME R FE—FPRAUA IF AR CGEIBAIAK P H O I D o L AP ] — il & B
P EAASIN o SESEAGTIUAT ik ot U ks I w4 A A5 5 BAIR (0-500 kHz) ey it o £ Jikb T 880Rssi o
L 500kHz [N A5 5 M H o 55 T 500kHz ML A . fESERA I, S #iZr)45EAE 500kHzZ 4
MBS TREGRIE . EEERN Y, @i A4 h’OF[D4] EFemitail s, i 500kHz HAN{E S
BN 4 45T 500KHZ 19 HEL it

R 6-21 |F A2/ = A 23 H B B

h'10[DO0]Sel_Det | h'OF[D4]Hdet_en Status

0 0 Delay Detection: High Frequency Detector Disable
0 1 Delay Detection: High Frequency Detector Enable
1 X Pulse Count Detection
X:Don’t care
R

3R 2t A A28 B AR v UG 0 25 F) e Kl A 5 R

BRI 1 1 3%

fEfE S MThAE T, 76 DET out {550 H T, RIS &L %72 % 1A[DI] = “171fi E1 5041,
S35 B £ 6 G S 9 Wi 9 0 MR L 7 AESE A VA1 R V98 46 AT Chra0[DO]Sel_Det="0" 1
hOF[DA]Hdet_en="1") i, BIDAEAERC. WIBAE 13054 LR FUCBE R L TRE , RS oA A Bl A 7
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WHEh AR . e B SRR N A S 1A G LRI

(3) FSK f# LPF
FSK f] LPF #1402 25y 20kHz.,

@) E58m
7F FSK /1, TC32306FTG 4 3 FhsKAI (=S4, RSSI KW/ 2 & W AT SAGAR I o 31X e 54 A 7]
F) R RS, R RS AT B R4S Sl . ;%WN%@ W FHZEFE S RG0 (IR G A4 I
P A T BB A A A R B . IR (E S ARG E S B L B oR S SR I B TE S SR I, i I Ly

Mk 2 S BB e T B Tl R T R SR

R
SEE SRS R TR SR E T TC32306FTG [ EHIWT . IXLEFEAREARIE BRI 5 S50, RATRE
BEAS 15 SR I A 2 T A5 S Rl

R 6-22FSK 15 SRl

Item

RSSI Detection Noise Detection Preamble Detection

Method

Monitoring integrated signal level
at IF AMP.

Monitoring noise level near 34
kHz in FSK demodulation signal.

Monitoring preamble signal at Data COMP. output
(Data pattern:10101...), .

Signal Detection
Enable / Disable

h'OF[D7]Drssi_en
0:Disable / 1:Enable

h'OF[D5]Ndet_en
0:Disable / 1:Enable

h'OF[D6]Preamble_en
0:Disable / 1:Enable

Detection Interval

h'1A[D7:D6]Ntimel..0
0.338- 2.7ms (4steps)
Cannot set RSSI detection and Noise detection independently.

h'1A[D2]Pre_DetTrig
0: signal period
1: signal bit

Detection Threshold

Preamble detection Interval (512steps)

h'18[D7]Pre_Time8/h'17[D7:D0]Pre_Time7..0

h'16[D7:D0]DRSSI_Th7..0 h'19[D7:D2]Ndet_Th5..0

Level 8bit(256steps) Bbit(64steps) Preamble detection error margin(128steps)
h'18[D6:D0]Err_Marginé..0
h'1A[D4:D3]Pre_DetCount1..0
Detection

Number of Times for

judgment

Signal Detection No Signal Detection

One time detection One time detection

3-6 period /

6-12bit(4steps) 3 period /4 bit

Signal Detection

above threshold. below threshold. Continuously within the error margin.

(RSSI_DET_out signal="H")

(NDET _out signal="H")

(Preamble_DET_out signal="H")

No Signal Detection

Below threshold level.

Above threshold level.

Continuously without the error margin.

(5 SR 25
AT SR 4

- RTRADREKER,

RSSI_DET out {55 / NDET out

AN BE L E 0
I AR A 1R

5 | Preamble_DET out

55 ARE AR A b DA

TC32306FTG # DET out /55 (“fF5 M7 HIHIW) A Un_DET out {55 (“JCAS S A& I ) H ) oy H 51
DET_TMONIL 5| A1 DET_TMONI2 3|, £y 3 AN ifs S A6 b Wit 45 5

A) R EIE T N AR 5
Mg A AS I W] B FSK MRS 5 3R 34 kHz MRS RSP DRIUE, MR ARSI (s SoAS I AT A S AR

AT RE DR A S A R R A R T A . DB e IX RO, TC32306FTG A3 — B AN BE T LAk s I 14
*ﬁrgo
U T e AT A MR L, RS SO R, AR RS R B - AN E . RE R

#5:h’19[DOJAdd_Hdet_en=“1" 543 MLIIBETE AT AEA% R B J5 MSIs1T
IF tll(h'10[DO0]Sel_Det) Filmditkill# (h'OF[D4]Hdet_en).

, BRI (WOF[D5]]Ndet_en).
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R 6-23 BAUAE S RIREEMRE

h'OF[D5] h'19[D0] .
Ndet_en Add_Hdet_en Function Status
0 0 Both Noise Detection and Noise Addtion for High Frequency Signal are not valid.
Noise Addtion for High Frequency Signal is valid.
0 1 Noise Detection is not valid.
“No Signal Detection” is operated, but “Signal Detection" is not operated.
1 0 Noise Detection is valid.
Noise Addtion for High Frequency Signal is not valid.
1 1 Both Noise Detection and Noise Addtion for High Frequency Signal are valid.
E=
- TEZA72%: Ndet_en (W’OF[D5]="0") M1 17 %%:Add_Hdet_en (h’19[D0] ="1")I¥ & F, WHREHESES
f£ %% : [D7:D6]Ntimel..0 & E () RSSI/ M 75 A W AN 6] BR b Bk o5 B, e {5 5 S B 0 2%
(h"23[D7:DO]DNDET7..0)fir th"d" 40", 41 SiAifE S IETE 2 A7 o . RSSI/E 75 o il i) B A AT RE Hh b o5
g 7 £5 5 B P W 00 28 (h* 23[D7:DO]DNDET7..0) i 1 "d*81”
TR AR 5 R Mg P AT A e 7 50 0 RS A A I v 2R 2
PR 5 R g P o B A o ARG 0 245 7 S SR A v e R 0 T T AR
B) ST AR A FE At 5

iSRS A D) RE B X Data Comp  FELER S HH A5 5 AU L THATZ 8], BT B3 A _E T 2 T A5 5 T okder
BET. WRNEME S T e ISR Z R 8= (W 18[D6:DON)E N, M5 5l FiAE 5. It
IS e A R Y B DB 8 ) A B B 55 AP o % T AL I iR, L3R 6-25.

1
75 BT 5 A5 R I T g B T ES (v 1A[D2]=707) 2 8] K I 845 B kAT T B, SOl R A A A
Pre_Time8..0 B E A
TE B -SAAS ) Th B 1 6 b RS AL My (h" 1A[D2]=1") Z [A] B i b 5 S R AT 0w, s A A7
2%: Pre_Time8..0 W B MIMEN—F. WRFIEE: Pre_Time8..0 MME NZE, W% E A — KM/ T
ok %o
TE HT S 65 80 2 B @ % B (0’ 1A[D2]="0") & B FFHY AR BEHT (' LA[D2]="1") 2 W] (B 80 {5 5 i3k 4T
T, RZETEEMTEL: Err_MarginG..0 ¥ B KEM A

e

7

WEKI{E: Pre_Time8..0(h’18[D7],h’17[D7:D0])

RZESE: Err_Marginé..0(h’18[D6:D0])

It bk i $: Pre_Time8..0 = (2 x fhe)/fp

fp: Wi S5 5 HISRZE

foc: | ELA SR I 28 % B (h’OE[D4:D1]BRF_Bit3..0) 15 % [ P & A s A 2R
RZEVEEMZAESE: Err_MarginG..0 & B AE M .

WE

-HHER B

fp=600Hz

fbc=23.69KHz(H4 LU KR #2 JE I 2% (1B AR 1 619Hz)

Pre_Time8..0 = (2 x 23.69) / 0.6 = 78.9 > 79(h’18[D7], h’17[D7:D0]=b’001001111)

L B B ik AR 479+ Err_MarginG.. 0GP, SRS SR AT SIEE S .

W 2

T A5 FH AT S A AR I K AE F AutoOff Type A FISHRERT, A e s fiREi 7 B 1 A0 2 B4 ONVIRES .
(FEWEFFA: AutoOffA_en (h'10[D5] = "1") FI&{£#% Preamble_en (W'OF[D6] = "1")i, WE /A4 #¥s
P s b 78 L 1 (h'10[D7] = "1") FIRF 17 % 4E Hh e g o 7e v 2 (h'10[D6] ="1") <)
INEBAH AT LRRRE, AutoOff Type A FEHET T BRAERT PTRE S 202k, Rk, Bk IC K EI R 8 2 IIME
AT, BICVEIRIS A R EE
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6.5.7 ASK f#i

()

@

©)

(4)

®)

W ASK I, K% 7E8%: h’0A[D4] W HE N“1”" (ASK).

RSSI
Kl IF 155 A B

R8s (ADC)
AP RSSI RGN IF 155 1 B P8 74k .

LFP (ASK)
LPF (fc) MIsILANR LA 40 kHz.

PR CRAEE R LR PRk 7E i 2 ZhREm A2k
B 2 2R A3 7 Jim 852 (10 2l EU AL ri e o Ao P M LR AR Do 7E vl 2 ThBER A 2. 383 LPF P f) RSSI 15
o FL s PRAF A PR 1) 5% PG 10 PO P8 U LR P o PR RT3l 3 e 21 v 0 DA P T R AT VB o e L T 3 5 ) R )
EUARS A8 5 A PO e (I R F55 P B RASIN

-V R HL

WA (R e L 45 5 i ) D P SR BR B U N (LU AR SR B I 28 0% D, LR R) 5 EE S NS 5 1 R R AR R,
MAERINAZ 510 R By ARG . B ) BU7E 78 Fi Dy tp” / fbe,  TETRCHRET A tr / foc.

foc: PUERATERANER, HELAERIED . %7775 h’OE [D4:D1]BRF_Bit3..0 # &

*tp’: Ltp + Ltr (3%

* tp: M ARIF R S L R %L, % /F28: h'1C [D4:D3] Peak_Chargel..0 &

* tro U OR B L R BB R 2L, AP fE#%: h’1C [D7:D5] Peak_Ref2..0 % &

7E TC32306F TG JF Ui NS ATARAS T, VEAEL O 7 HL B Pt K 7R “tp” / floe x 2.30[s]™ IR i) B3k B (i v
JEf) 90% .

R 6-24 W ERFF BRI IE
Input Signal of Peak Hold . .
- Status Register to set time constant
Circuit
. . - e h'1C[D4:D3]Peak_Chargel..0
During the signal rising Viph - voph >0 h1C[D7:D5]Peak_Ref2.0
During the signal falling Viph-ph <0 h'1C[D7:D5]Peak_Ref2..0

Viph: IR {15 L 2% B\ FL I
Voph: I (AL (R-H5 FEL B ARV 14 P

N34 oftp (I ZF 2% h’1C [D4:D3] Peak_Chargel..0 % B) B 175 b bl 78 fi R BB /D (& 7E28:
h'1B[D7:D6]Charge2_Ref1..0 &% & ).

¥ tp (% E8%: h’1C [D4:D3] Peak_Chargel.0 i & )MIME L F G tr (E/D (HEFELRE:
h’1C[D7:D5]Peak_Ref2..0 % & ).

VA {4 FL P AT 27 4788 h1F[D7:DOJPEAKT..0 Y.

R EE LB AR P A L 2 R, U BR B 2 0 5

{55l
7E ASK 71, TC32306FTG fi 2 FhRHIRMS SHM, RSSI A I/AT SADAM . X LG A FSK S AHE . 76
ASK HUANH] REAFTENE P A

6.5.8 HAFRIER 2

Eb A R 2% a8 L AT ] I iR B A AF 8% h'OE[D4:D1] 73k 12 MK (BB{L X Al 0.436 kHz~19.78 kHz).
BRI E SRS SRR A E RUEIR . ASK B FSK H1(f) LPF A AR . 2R BRI
RN B R IX R

A R T LR 2R P i 2% o 75 1 B I 25 RS DUFT B LR Y LPF f52 0 (FSK: fe = 20kHz, ASK:fc = 40 kHz).
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R 6-25 WAFRIEHBRMEE LPF ME LR W E

6.5.9 HIE e

)]

Cutoff Cutoff Frequejncy including
hOE[D4] | WOE[DS] | WOE[D2] | hOE[D] Frequency the previous LPF Internal Clock
BRF_Bit3 | BRF _Bit2 | BRF_Bitl | BRF_Bit0 ) (fbc)
FSK ASK
0 0 0 0 19.8 kHz 14.1 kHz 17.8 kHz 758 kHz
0 0 0 1 14.0 kHz 11.5 kHz 13.2 kHz 758 kHz
0 0 1 0 9.90 kHz 8.91 kHz 9.62 kHz 379 kHz
0 0 1 1 6.98 kHz 6.60 kHz 6.88 kHz 379 kHz
0 1 0 0 4.95 kHz 4.81 kHz 4.91 kHz 189 kHz
0 1 0 1 3.49 kHz 3.44 kHz 3.47 kHz 189 kHz
0 1 1 0 2.48 kHz 2.46 kHz 2.47 kHz 94.8 kHz
0 1 1 1 1.74 kHz 1.74 kHz 1.74 kHz 94.8 kHz
1 0 0 0 1.24 kHz 1.24 kHz 1.24 kHz 47.4 kHz
1 0 0 1 0.872 kHz 0.872 kHz 0.872 kHz 47.4 kHz
1 0 1 0 0.619 kHz 0.619 kHz 0.619 kHz 23.7 kHz
1 0 1 1 0.436 kHz 0.436 kHz 0.436 kHz 23.7 kHz
1 1 0 0 19.8 kHz 14.1 kHz 17.8 kHz 758 kHz
1 1 0 1 14.0 kHz 11.5 kHz 13.2 kHz 758 kHz
1 1 1 0 19.8 kHz 14.1 kHz 17.8 kHz 758 kHz
1 1 1 1 14.0 kHz 11.5 kHz 13.2 kHz 758 kHz
=

B 0 RIS PO AL AU R Py B B OIR Hy 30.32MHzZ (115 5 I B R S 1

Hdls AL AT Rh T S A PR AR IR A R A5 T RO BOR AT R, RS RS S B DATA_IO 51, i
Ja HHE S R H HE SRR E S

SH K

Kot L s Curef) 9228 FL I R 0 s 1) 8 50 Aol Ll e s CviD BLBR B A\ PR o BRI )% 50 nr / floe,
nr %5 474%: h'1B[D5:D3]Cmp_Ref2..0 B E . 1£7%5 & (5 5 Hudh 5 sl i A5 50 T BEE A& HIME -

i B 2 = nr / foc
*fhc: BRI BIIAZR, ELERSRIEN 2. F/78%: hOE [D4:D1]BRF_Bit3..0 X &
SR BEE T ANEIE BB 1) Al 55 5 AR 1R SRR 1L & 80 vref UK RIS, A2 (64508 Lk
FIH A B, HFR B R S04 BT RE T A I R R R

EATH, vdiff[%] 2 vref IPBIE, t RS MR A% S8R 1 R AN ok — .

27
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-WE TR
A E0 = nr/ foc =t/ -In( 1 - vdiff / 100)

-TH 5

a2 =600 Hz

Fbe = 23.69 KHz (K LLARr 2k ik 28 Bk 1 B 26 80 619 Hz. )

vref K1Y 5 N=10%

TS M FESLEE AN S 4

t = (4-1)/(2 x 600) = 0.0025s

nr/fbc = 0.0025/ (-In(1-10/100)) = 0.0237

nr = 0.0237 x 23690 = 561.45

A A74%: h'1B [D5:D3]) A& B E N b’100(nr=512). ME{E AL 561.45.

vref fF 1948 7T 38 3 27 17 2% . h'21[D7:DO]Ref bias7.0 MWl , T vref Byt zh 7T 38 3 2 17 2% .

h'20[D7:D0]Ref_diff7..0 KW, [FH vref ATiEiE DET_TMONI3 B{ DET_TMONI4 5] BRI . i+ %88
P #5275 ri i 5t L A H(h'1B[D5:D3]Cmp_Ref2..0) T e B I ()7 #0275 5 M 2%, (55 # LT a2
MR B E s i H HL RO AR “nr / fbe x 2,307 (KR A) BLIA 31 vref [¥] 90% » BE4% 15 5 (1 L THI ], {4

Bmb R PuE e i 18 2,

(2) HElbiasbudizad 1 (fE—EnEn)

ULIhEE N4 % TC32306F TG 115 st (8], K vref [T (8] 2078 S 18] AN 5048y 1/16 % 1/4. 75 )5 3 HATE
B ESH S TS L IER & T2, (E3 S50 e R 284 s W b P e e 1 SR Rk, 7E5:
MHREIZER G, W ES 05 S S R 2 nr / foc CE® 244 M EIsE.

R 6-26 tRIERA 1
Functional Period of Quick Charge 1
Normal
The Fastest Faster
Time Constant (nr/ fbc) x 1/16 (nr/ fbc) x 1/4 nr/ fbc
Validity Period (nr/4)/fbc (nr/2)/fbc

P TE0) 6 B0 e e PR > AR TR SR )k

(3) HELbicasbul Al 2 (BF% F R 22 HE AT HH B 1 BR )

ISR B LU Cvref) A28 At RN PRI 2 [ ) Z2 (B0 KT TOBE A FELUS I 7K (vth), vref i 4% IR TR]

T HORIRES vio

AR vref Rl vi Z IO ZEAEARK, GIANAE R S0 E], S ELALEs f th ERAF LA PR T L 1 6 AF R AR

FF 8] % Be=nr’ / foc
B bl 28 i F R FE “nr / fbe x 2.30[s]” B ) B3 ) vref £ 90% .
*nr’: (U/nr + 1/nc) FI1EI%L
*nr: HdE PLE AR S % H R T H R A
(7774 h'1B[D5:D3]Cmp_Ref2..0.% &)
*ne ik 78 L RS (HZFE8S: h'1B[D7:D6]Charge2_Refl..0.i% &)

F 6-27T REFHA 2

Value of |vi — vref]|

Time Constant

Functional Period of Quick Charge 2 [vi - vref| > vth

nr'/ fbc

Normal [vi - vref] < vth

nr/ fbc

I 7 FF Cvi — vref) HR¥E FSK i ZE T B B . W I P45 T8/ T 22, Slcas 1 RABUEER i 115 5 I s
FEFRNCES RECEP I AR 22 . RGP R T2, F5 0 TR, i & hnEs,

DA E Al s . I S i i %7 77 4% h'11[D7:D0]Charge2_Th7..0

wWH.
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-l 7 P SRR 1

61/1.53 =39.9 >#1 24T +39.9 kHz
153 2 — .

TS h'11 [D7:D0]Charge2_Th7..0 # & H%T 61 (b’00111101) KL

DATA_10 5| Bifr i)

4
DATA_I0 5| il H /@ (115 5 - DATA_IO 5| %t mT i i % B 75 4745 :h'OF[D3], B {5 5Kl i 45 SR Skl
% 6-28 Data_IO (5| iz

h'0A[D5] h'OF[D3]
RX_TX Dataout_cnt_en

DET_out Signal

Pin Behavior

Output demodulated signal

0 0 X
0 1 L>H Output demodulated signal
1 X X Input pin for TX
X:Don’t care

/4‘35 SN

2547 %%. h’OF[D3]Dataout_cnt_en 7E RX H & &k,

0 25 77 4% h’OF[D3]="1", TC32306F TG #4 M\ DET_out {5 5 {155 —A~_E T4 g i {5 5 . 4 % DET _out

a5 M A ETHTZ AT, I1C KL
WA {7 4% h’OF[D3] = “1” H. DET_out {55 AW “L" 4 4*H”, WIJEit DET_out Mf5-5 & FHUnfl, 1t IC H%

W RS, EEE 1IC VB iR
R AF4%: h’OF[D3] = “1” HA MME SR, 1 1C ARtk i1 =

6.6 HIHURET4

SRR SRS, WE A7 A% h'0A[D5]="1".

6.6.1 SR GHEE

R 6-29 GHHUR ST T REEE

(B AL o)

Item

Function

Modulation

FSK/ASK

Deviation (FSK)

Unmodulated - +/-105 kHz (315MHz Band)
Unmodulated - +/-157.5 kHz (434MHz Band)
Unmodulated - +/-315kHz (868/915MHz Band)

* 64 steps in each frequency band.(Including unmodulated)

RF-Transmitting Frequency Band

315, 434, 868 / 915 MHz

Output Level

Coarse:4 steps
Fine:16 steps

29
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A_VDD_3V
VCO LASK, DATA IO
3 mm)?s HT( 4 Divider U PLL FSK\O—C
I —
B 6-11 RaT28 A

6.6.2 $HE5WEH
TC32306FTG RALFFHAM], FSK F1 ASK, JEil#7%%: h'OA[DA]XE.

6.6.3 FSK &%

R 6-30 HHHME S A
h'0A[D5]RX_TX h'0A[D4]FSK_ASK Modulation
0 XX RX
1 0 FSK (TX)
1 1 ASK (TX)

XX: % T RX, W% 6-18

¥ FSK I, ¥ 7E88: h’0A[D4] ¥ & N“0” (FSK), TC32306FTG 7 PLL fi5k, @it DATA_IO 3l %
N5 5 oRk3ET FSK . BT E FSK, @il % F4%: h'12[D7:D2]Dev5..0 K B imZE. fE81 RF S
B b KABANF] o

R 6-31 fRZH W E (FSK)
Deviationafterdivided(fdev)
h'12[D7] | h12[D6] | h12[D5] | h12[D4] | W12[D3] | h'12[D2] 0
Dev5 Dev4 Dev3 Dev2 Devl Dev0 315 MHz 434 MHz 868/ 915MHz
nd=6 nd=4 nd=2
0 0 0 0 0 0 0 Unmodulated Unmodulated Unmodulated
0 0 0 0 0 1 1 +/-1.67 kHz +/-2.50 kHz +/-5.00 kHz
0 0 0 0 1 0 2 +/-3.33 kHz +/-5.00 kHz +/-10.00 kHz
0 0 0 0 1 1 3 +/-5.00 kHz +/-7.50 kHz +/-15.00 kHz
0 0 ‘ 1 | 1 | 0 ‘ 0 | 12 +1-2000kHz| +/-30.00kHz|  +/-60.00 kHz
1 1 1 1 0 1 61 +/-101.67 kHz | +/-152.50 kHz|  +/-305.00 kHz
1 1 1 1 1 0 62 +/-103.33 kHz| +/-155.00kHz|  +/-310.00 kHz
1 1 1 1 1 1 63 +/-105.00 kHz | +/-157.50 kHz|  +/-315.00 kHz
SRS R 2 fdev= (fd / nd)xn
fd: VCO ISR /> 953 N 10 kHz (=fosc/3032) * fosc:ZH #1453 (30.32 MHZ)
nd:Zr kL (315MHz SELH) nd=6, 434MHz SRELK) nd=4, 868/915 MHz #iEX [ nd=2)
n: HZ/7E%: h12[D7:D2]Dev5..0 ¥ E [IfE. 0-63 (F&4 i/ E)
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6.6.4 ASK E#i

WP ASK I, #arfies: h0A[D4] & E N“1” (ASK). TC32306FTG iEil DATA_IO BIIHIHIN, STEHA
IO (PA) FFRASC AT R E, MNImigs ASK . n# PAJAH (L3 6-33), PA KIf AN

TC32306FTG

* 6-32 Fin
R 6-32 PA M4 (ASK)
DATA_IO Input Logic PA Output
0 OFF
1 ON
6.6.5 TX %l

PA I 1 J A5 5 4t 2R 2k

(1) SRR (PA
PA % (PA_OUT 51D & — /MRt
o L VU FC L g B B R R R (A VDD_3V 5D . PA [isfTil I #FF2E: hOA[DSIRX_TX. #F1E8%:
h’13[D1]PA en MM FRHUERME S (LD 55) M4iG. LDESE - NRATPAMNEES, HESSE
B — F IS E BSF, PLL_LD {55 1 DET_TMONIL/2 3| j ¥l .

% 6-33 PA I LIERSE

h'0A[D5] | h'13[D1] Internal LD )
RX_TX | PAen Signal PA behavior

0 X X Disable

1 X L Disable

1 0 X Disable

1 1 H Enable

X:Don’t care

WHS LD {55 RATF PA, W(F57E PLL_LD 55 M — EIFHRERFFH". ERTHAERTE TX FPigft, min
LD 55 k. EMBRE S RFPIRE, T Nl — 1R E.

- ¥4 TC32306FTG HIRA WA HEHFHL.

- TX 224 RX.

-4F TX B, (ASK < FSK)

IR BH R . (FE 2172 h OB AI/E“h'OC™ B B A% it A )

A TX RZEME 25 472%: h12[D7:D2]/ME . (A7E FSK % & (WOA[D4]FSK_ASK = “0”) ) H& i R 450

EE
- BM# PLL_LD {55 N L, PA UK 4kELis4T, REAMER LD 15 SRR R “H".

7E PAIZATH, REFAEMNAE, H AR GE T I ak5E B .

HHT RX, {# PA_OUT 5l IfREFFF%, HUL IC AR E N TX.

1E TX HAI], NS R OB SR SR (228 0A[DL:DO0]). 7523 6 LD 13 5 P (R e i
bt S BRSNS

(2 fHEr
RN S RVRL RS M VR b STy 2 S R N VL DB
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F 6-34 PAIH S GHIED BB

h'13[D3] h'13[D2] Output Level Variation Width
TX_gainl TX_gain0 (Reference value)

0 0 -10.1dB

0 1 -5.3dB

1 0 -2.0dB

1 1 0dB(Initial)

PA_E2 315MHz $ii R I {H .

£ 6-35 PAEIH B (40D Kl

h'13[D7] h'13[D6] h'13[D5] h'13[D4] Level Settings
TX_subgain3 | TX_subgain2 | TX_subgainl | TX_subgain0 9
0 0 0 0 Minimum
1 1 1 1 Maximum (Initial)

KT#%PARIHRERNSHE Y, WK 6-12. fth i-F B KART TX _gain 5& RIS .

TX Output Power [dBm]

15

h'13[D3:D2]TX_gainl..0= b'11

10
M

b'01

b'00

-10

Q N QB
5 A7 QO
S PP JI

ASIHEER S I

L

ACTEER SHEEAY

Q NV O & O B

NORY O & &
RSSO RO
NV NV 0 0V NV 0 0

h'13[D7:D4] TX_subgain3..0

B 6-12 M PR E (3% E)

32
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6.7 IEHIRGESHER
6.7.1 ¥H ARG EEAME

* 6-36 BHIRA SHAME

Item

Mode / Function / pins

Way of Control

external pins, serial data control

External Pin

RESET pin, ENB pin

Control Method

SPI(Single Read/Write, Burst Read/Write),

EEPROM

Control Mode

Normal / User Test

6.7.2 SPI 5K

MCU #1 TC32306FTG it SPI £ki%i%E+®:, 1 MCU #4itk IC.

MCU

4>

MOSI

MISO

CLK | TC32306FTG

(O]

& 6-13 SPI #ZHIEENER
1E SPI#F, TC32306FTG mFEfit s ise /"5 NIRRT S N 1XEm] )\ SPI $54Fdl Pk £
R 6-37 HFEBUSARRREBIBAN

Function

Explanation

Single Read/Write

To read and write only specified address register data. It is available for accessing to single

or non-continuous address registers.

Burst Read/Write

To read and write in order from the specified address register data.
It is available for accessing to continuous address registers. To specify the start address only

causes to shorten the read/write time.

6.7.3 SPI # ] kR

TC32306FTG 1 SPI & HEHR Mk U484 (8 fir). Hubk (8 1) FIZHE (8 1) HIpk.

B 6-14 SPI #Z#HIBEERKR R

£ SPIRBLIUT, SRR BRI 5 NSO S AN Bt (A 4R 2 Bt e B . Mo 7 26 (MSB) JT4f
RN SPI 211 58 .

Instruction Address Read Data
(8bit) (8bit)

T T N et ol N H ol e |
ERCRIRES SN RENEE =N Falial Q| ook L R X R 1 Q
BN °
MSB LSB MSB LSB MSB LSB

33
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# 6-38  SPI #&SF¥& B KA

SPI Control 17 16 15 14 13 12 11 10
Write 0 0 0 0 X 1 1 0
Single Read/Write
Read 0 0 0 0 X 1 1 1
Write 0 0 0 0 X 0 1 0
Burst Read/Write Read 0 0 0 0 X 0 1 1
Confirmation of written data 0 0 0 0 X 1 0 1
Stop SPI Function Except above data

*x:0 B 1

* {7k SPIThfE: TEMIA SPIIRSHURIR ., J5SE M SRS, AT FUUR TIEURHIN, 75 CS 51
“H* U, EHHbAR SPI R4 K0 .

6.7.4 SPI HiEEUBEA
1 BA
BHEBUSN (BN B RS X NEE. KEm 8 M B A fAasthhl, 5T 8 i1 a7
Bin. gk 5 A Hah b A S EGE, EE LRSI, ERAGE 24 MREEE (84 bk )5,
HAEPEMMAE RN E B e Be. 7E CS BN L, H CLKA{ES N EFHRES, MOSI 5| IR S5 2 Sim a5 N .

Instructioni Address Data |Instruction: Address Data Data
MOSI .
Instruction . Address Data . Instruction -
OIS MAN O ~ o
Xi1:1i0/00i00000d0|8NKR Y QN Xi1/1/0/0i0 =
0:0:0:0 0212212222200 000000000 022 faytal

o |1

Cs

IHERHI JUULL

]
B

X: 0 or 1 (Don’t care)

& 6-15 BAKR (SPI BZEUBAN)

(2) iEEL
BB E N GRED BARMBERERSXNEE. K5 8 Mg B AT /Aastuhl, DIEEdE. EiHA
HEJE, MISO 5Nk IFa e e fras i 8 (e . 7% Tk 8 f¥dR)s, EE LRSI, 4haLitadif
b . 7EM MISO 51 I ERS, MOSI 5| I B2 N s . 72 CS 5IBA“L”, H CLKE5 AT
EET, MOSI 5 B 3 H 27 47 2 2
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MOSI|Instructioni Address Instruction! Address - - - | Address
Read Read Read
MISO Data Data | Data
Instruction . Address Instruction™——-___
~NOIN IS MIN IO ’ ~1© ’
andaaana Don'’ t care aq, --Dbontcare
MOSIOOOOX111<<<<<<<<( ,OOOOX111<< >
Data
MISO High-Impedance N8R QNgde --- =38
el A T A e st

3 ]

X:0or1 (Don’t care)

A 6-16 UK (SPI BIZEUBAN)

6.7.5 SPI REZBUBA

)]

MOSI

CSs

@

o 1

EPN

T RE P F IR bk 7 i E S BN B . KRR RBUBEN (BN B ERAXNNE. Kh
i 8 MLt E NI A Aasbl, P 8 MW AT AaEE. 25, WRTFEE, SRR EE 8 A
. BN 8 MEHRE, FAaEAS T . £ CS 5l AL, H CLKA55 N EFHEH, MOSI 5| J#

H 25 7 B BRI S N o R T AL S AR BRSO, (5 NPT SR I, STEIE CS 3 BAH

N N+1 N+2 N+3
Instruction! Address Data Data Data Data .- Data Data
Instruction . Address . Data - Data -
NSO S MmN A O
0000 xo1 0000990005 88388838c388880383883 38

ALY
) -

X:0or 1 (Don’tcare)

B 6-17 BAKR (REZBUBAN)
VERE: WL A SR AR R, H5 CS B HIE SRR S AR T B H— K.

g2t
) A T2 AR M RO e S O o 6 SRS N (U B B 7 & X B . KR T
8 Tt B OMIAZ A AL, DASIDHR . TERIMBHLIS . MISO 51 I K 2 %5 17 TP 8 RLCHR . fnsE
22 SRR IR, 44 CS 31 “H"
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MOSI|Instruction! Address ---
N N+1 N+2 N+3
MISO Read Read Read Read L Read Read
Data . Data _ Data Data Data Data
Instruction .. Address .
~NOIWN IS MIN IO ’
[aYaYaHaYaHallal =) Don’t care L.
Mos|| 0101010/ X 0111122222223 < > —>
Read Data Read Data
MISO High-Impedance 688388886883 8883868 --- 288
JUUTUIUIUIUTUIUILL--- U
CST .- - (
X:0or1 (Don’tcare)
B 6-18 EAK R (SPI REZEUEAN)
R

L EUEIR 2A i 5 — DN fEdshll (WFF) 5, TC32306FTG 4k4: skl (h00) 4k ¥k .

FEM MISO 5 ik th 27 A7 2B, MOSI 51 BIANH 32 i N H50HfE
IR AR 4 BRI A A A It bk, K CS 51 BIFE SRR EHU S ABEF BN “H— K

() BAHERTHIA
LT RE T 2 I8 45 2 b A 1 82 5N B RN S N RO Es -

EH=E
VEDIRETEANRN 1 BT 774 N AOBSCHE o B/ R R i OB AR A 37 A7 8 P9 AR s

R RBERUE N CH5NEHE A Bl OB A8 15 XA B E - R BB AR AU E N ()
N BIAH A . SR N MISO Bl 4, TEHIEX EH 8 TR . Bl 'S N % CSE 51 LIHH
—HA, MU CS (55 # ETHEEE .

2015-10-01
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N N+1 N+2 N+3

MOSI|Instruction! Address Data Data Data Data --- Data

Read Read Read Read Read
MISO Address _ Data | Data Data | Data Data

Instruction .. Addres:s\\“\\x Data
~NOIWNIST M N A O
Mosi|0/00 0 x 1018885888 8588338285883888858 ---  »
H ~NOIW IS MAN IO

MISO High-Impedance 5382882835883 888858 --- 33
e ||[IUTUTUIUIUIUIUNUOTUTUIUIUIU UL JU

3 ]

X:0or1 (Don’tcare)

B 6-19 EAEHTEHERMBIN (SPI RRIEREAN)
CBNEE 1 S 13 BB R B ] D

6.7.6 SPI MR K55 EAT

[ Data Input Timing ]

¢ tCS > -t tCSS > t<CSH=
cs 7/ \ ( /
;CKS= JCKWH <tCKWL= =tCK=H
cw 720 N SN VAR N7/

tois > gy

MOS| X X X 2

MISO High-Impedance gg

& 6-20SP1 B A\ECHT BBl
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[ Data Output Timing ] oo
cs /S
toku
CLK \ /(
MOSI
LSOQ Lsou tsg?vtfl: :tsoz
MISO———{ \ X X LsB

B 6-21SP1 5 AEET (BZEE/BAN) KInf]

[ Data Output Timing ]

tesw

cs q /

tekr
Ralini
CLK \ / (g_\
MOSI W

SOD tSOH tSOthSOF tSOZ
> <> > - -

mso——— ) X X _1ss X

& 6-22SPI $EUEEH (REZBUBAN) HIRp]
FH - Ty RS0 U B (I I AT e 280 T Wik

Lokr
- -

Ast
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# 6-39SP1 A A ECHT

Item Code Min Typ. Max Unit

CLK Frequency fex - - 3.0 MHz
CLK "H” Time tokwH 100 - - ns
CLK”L” Time tekwi 100 - - ns
CLK Setup Time teks 40 - - ns
CLK Hold Time tekn 40 - - ns
CLK Rising Time tekr - - 10 ns
CLK Falling Time tekr - - 10 ns
CS “H” Time tes 40 - - ns
CS Setup Time tess 30 - - ns
CS Hold Time tesH 100 - - ns
MOSI Setup Time tsis 30 - - ns
MOSI Hold Time tsin 30 - - ns
MISO Delay Time * tsop - - 100 ns
MISO Hold Time * tsom - - 100 ns
MISO Disable Time * tsoz - - 30 ns
MISO Rising Time * tsor - - 50 ns
MISO Falling Time * tsoF - - 50 ns

* MISO [FHsS [ {E T A 10pF 17 % L 2SR 15

6.7.7 EEPROM =

EEPROM #11 MCU @i TC32306FTG #%#%. It IC 1 EEPROM [ 2- 728 K545 . R¥E EEPROM [k N,
Al B2 N A AT BB “N'0A” B “h'1C"i%4% 8 FhIC E AE AN, 5IIAN M ZE B A4l 5 SPI A R AN
B4, TX_SW/RX_SW /ENB 5| il Fi% % EEPROM KB B . 7E7E4T EEPROM MK B EFER, G
MODE?2 5|l “L” (F1 SPI B0 A

@) 2
—> —
TX_SW MOSI
RX_SW MISO
MCU ENg | TC32306FTG CLK EEPROM
RESET cs
®3)
-

& 6-23MCU. EEPROM Hl TC32306FTG KRR E

AT 2 {5 5 N\ EEPROM )45 ic B 4905 X .

MCU £tk IC kK 454, 5+ EEPROM HIRCE XX . (1)

Ik IC J@iE SPI 2k, £ RESET 555 1) L 7HIT )\ EEPROM HHistHUAC & %4 . (2)
I 1C MIZ47HL T EEPROM %i# . (3)

- ZHPH
£ EEPROM R T, RHZEOEZHKEILHE EEPROM HEEHMA M FB R FIZBTHILE. FREEN,
EEPROM A 3 HEHRX, MMl IC &iEBUx s, K5, BN EEEmERENE. =
AN R BB 2 40 45 VR B0 BN T B NTE 8 ) EEPROM #ihi: . EEPROM HihikFiI e 1C il 2 18] ()56 Rk
6-40 T .
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6.7.8 EEPROM & #8038 k=X

7 EEPROM ##:~, TC32306FTG Jy EEPROM TR K 1EE . A E ML TX_SW 5|, RX_SW 5| A1
ENB 5] IR 2H & 34715k %

R

- EEPROM 1J#fit 1 k. 2 k F1 4 k LURF R I AE. Al ol thicE 2. 4 0 8.

- IEFENIER I & ) EEPROM.

- FIFiEEH TC32306FTG N #R1RE T 2342 1 f¥) EEPROM BRI H 4TI 8 (Z5F CLK SR L= 5)
YN 2MHz. EFENIZIARE B 1 EEPROM.

(1) B TX_SW B[ BHI.RX_SW 5| JiIF1 ENB 5| Jiiok 5 B AL & - 285K RESET 51 1% v “H” (F 24 T = ALEUH)
AR AT E B ok, Ak R 7E RESET Bl AN “L 2538 R “H ISR 4 RL.

(2) TC32306FTG jdid SPI £ Xt 25— 41 EEPROM H(#E X AT F A 13 B o 13 HCH /R AATEC B 0098 1 A 4 bk T4
HES MO E, BRP#T. RIS, I IC JFIRIZIREE 1 A0 X 1 & RiE1T .

(3) Uk IC &4k gt 58 AN AR = AHBHE X PAT R R, SR)5 B 2 H0Z B b 2 F A E .

(4) JEIC FEBATHLR T 274745 W OA[D6]ACT.

MOSI|Instruction! Address ---
N N+1 N+2 N+3
MISO Read Read Read Read . Read Read
Data ; Data _ Data Data Data Data
Instruction .. Address
~NOIWNISIMN O
alaYalalal{alaila) Low - Low
MOS|OOOOX011<<<<<<<<‘ > - --
X: ”0” at EEPROM Address < 256, "1” at EEPROM Address > 256
Read Data Read Data

’ NSO IO IO O[O LD IO N
MISO<$>ODDDDDDODDDDDDQ

ol [T A EH IR
. -]

& 6-24 M EEPROM iZEX 4, (EEPROM #23)

DO
D7
D6
:
D1
DO
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% 6-40 EEPROM Ml TC32306FTG HfEasthtiic &
) Pin Name Read )
Config. Order EEPROM Address EEPROM Size
RX_SW | TX_SW ENB
1 0 1 2 3 15 16 17 18
Config.1 0 0 0 2nd 20 21 21 23 35 36 37 38
3rd 40 41 42 43 55 56 57 58 =
1 64 65 66 67 79 80 81 82 §
Config.2 0 0 1 2nd 84 85 86 87 99 100 101 102 g;,
3rd 104 105 106 107 119 120 121 122 -—E‘.
1t 128 129 130 131 143 144 145 146
Config.3 0 1 0 2nd 148 149 150 151 163 164 165 166
3 168 169 170 171 183 184 185 186 =
1t 192 193 194 195 207 208 209 210 E
Config.4 0 1 1 2nd 212 213 214 215 227 228 229 230 é
3 232 233 234 235 247 248 249 250 g
1 256 257 258 259 271 272 273 274
Config.5 1 0 0 2nd 276 277 278 279 291 292 293 294
3rd 296 297 298 299 311 312 313 314
18 320 321 322 323 335 336 337 338
Config.6 1 0 1 2nd 340 341 342 343 355 356 357 358
3rd 360 361 362 363 375 376 377 378
1t 384 385 386 387 399 400 401 402
Config.7 1 1 0 2nd 404 405 406 407 419 420 421 422
3 424 425 426 427 439 440 441 442 =
1t 448 449 450 451 463 464 465 466 E
Config.8 1 1 1 2nd 468 469 470 471 483 484 485 486 \%,
3 488 489 490 491 503 504 505 506 §
TC32306FTG Register Address h’0A | h’0B h’0C h’0D h’19 | 1A | h’1B h’1C
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6.7.9 EEPOM ER K5 S AT

RESET /
tesp teswH tcswH
14—» -¢ -¢
cs (1) \ 2 / (3)
* This IC repeats three times to read configuration
data from the EEPROM for the majority logic.
& 6-25EEPROM il Bt i frIR Bl

tesp

i‘—»
RESET &

fecko
cs \ <g @)
;fCKWH =tCKWLV LQKB EKF¢
CLK / \ Z/_g
tmos > = tmos—> < N

MOSI / / wsBout X ¢ %;:X ( Lssout \

tmop —»| | < tmob —» e
75 %

& 6-26EEPROM #i i BE b (IR 1
c o —

tokwr o tokwe

CLK ___“\\_____j]

\

MOSI X <LSBOUT

\

tekr
> -

Lokr
> -

§

S\ / \

tesh

\J

tmis
tvip >

N

tmiH

fosh

MISO

Z

MSB IN:X X

%

){:LESB HVjE( ){"

& 6-27EEPROM AL I~ 5]

HIT Dhae A vt BRI e B AT et ad 1 fii 4k

42
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#* 6-41 EEPROM R HEEH (COM_VDD =3.0-55V)

#* 6-42 EEPROM K ACKT (COM_VDD =25 -3.0V)

Item Code Min Typ. Max Unit

CLK Frequency * fex 1.0 20 3.0 MHz
CLK "H” Time * tokwH 125 - - ns
CLK”L” Time * tekwi 125 - - ns
CLK Rising Time * tekr - - 50 ns
CLK Falling Time * tekr - - 50 ns
CLK Delay Time * teko 150 - - ns
CS Delay Time * tesp 400 - - ns
CS “H” Time * teswh 500 - - ns
CS Hold Time * tesH 100 - - ns
MOSIPreceding Time * tmos - - 50 ns
MOSI Delay Time * tmop - - 50 ns
MISO Delay Time tmip - - 90 ns
MISO Setup Time tmis - - 10 ns
MISO Hold Time tviH - - 100 ns

* CLK. MISO #1 MOSI iisf [AME R] A 10pF (¥ 518 2 k14

68 FFEHK

Item Code Min Typ. Max Unit

CLK Frequency * fex 1.0 20 3.0 MHz
CLK ”"H” Time * tekwH 150 - - ns
CLK”L” Time * tokwL 150 - - ns
CLK Rising Time * tekr - - 50 ns
CLK Falling Time * tekr - - 50 ns
CLK Delay Time * teko 150 - - ns
CS Delay Time * tesp 400 - - ns
CS “H” Time * toswh 500 - - ns
CS Hold Time * tesH 100 - - ns
MOSI Preceding Time * tmos - - 50 ns
MOSI Delay Time * tmop - - 50 ns
MISO Delay Time tmip - - 120 ns
MISO Setup Time tmis - - 10 ns
MISO Hold Time thin - - 100 ns

* CLK. MISO #1 MOSI i [AME R] A 10pF (¥ f1 8 2 k14

BB FAE T JFR . il B s 36 0 (B 5 Y S A5 5 247 HE 0 . % MODEL 5 BIR v “H» I HL/si i 25
f7#%: USER_TEST % /“1"J5, TC32306FTG HPit A MK, 7 PR T, HT- AR & Fh S 5 4k
HioNlE, HELSFARMNIEE, )N DET_TMONI3 5|z, DET_TMONI4 5| HifH . &E SPI A7 1
77 XANEF EEPROM #2..

43
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TOSHIBA TC32306FTG
&K 6-43 HF5 S KW (DET_TMONI3 5D
h'10[D3]
USER_TEST h'15[D6] h'15[D5] h'15[D4] )
Status MONI3_SEL2 | MONI3_SEL1 | MONI3_SELO Signal
MODE1Pin
Battery Saving X X X X “z”
Run / Standby Oand L X X X “L” Output
Run / Standby lorH 0 0 0 BRF_out
Run/ Standby lorH 0 0 1 BRF_in
Run/ Standby lorH 0 1 0 Data_compREF
Run / Standby lorH 0 1 1 DRSSI_out
Run / Standby lorH 1 0 0 Noise _out
Run / Standby lorH 1 0 1 Peak_out
Run / Standby lorH 1 1 0 “L” Output
Run / Standby lorH 1 1 1 “L” Output
X:Don’t care
X 6-44 WEF SN (DET_TMONI4 Pin)
h'10[D3]
Status USER_TEST h'15[D6] h'15[D5] h'15[D4] Sianal
MONI3_SEL2 | MONI3_SEL1 | MONI3_SELO 9
MODEL1 Pin
Battery Saving X X X X “z"
Run / Standby Oand L X X X “L” Output
Run / Standby lorH 0 0 0 Data_compREF
Run/ Standby lorH 0 0 1 BRF_in
Run / Standby lorH 0 1 0 BRF_out
Run / Standby lorH 0 1 1 DRSSI_out
Run / Standby lorH 1 0 0 Noise _out
Run / Standby lorH 1 0 1 Peak_out
Run / Standby lorH 1 1 0 “L” Output
Run / Standby lorH 1 1 1 “L” Output
X:Don’t care
& 6-45 P MR KT HNEGES
Signal Explanation of Signal
BRF_out Output of Bit Rate Filter
BRF_in Input of Bit Rate Filter (FSK / ASK Demodulation LPF Output)
Data_compREF Output of Data Comparator Reference Voltage
DRSSI_out RSSI Output (Digital RSSI Output Converted to Analog)
Noise _out Noise Detection Voltage Output of Noise Detector
Peak_out Peak Hold Voltage Output of Peak Hold Circuit
44 2015-10-01
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e
- IR REF T IR R B, ARER T SEPr iR GH 2™ . 10 1C 1 R ABURE AT RE 2 DR S0 51 BTG 7t 5 W A T

(1) SPI A THARMRE
7E SPI I PR B AT, K H BB AR SPI A I .

(2) EEPROM iz TR A I E
£ EEPROM HIHI P #N T, Zirsenifidi%#: EEPROM K SPI K& E. 7£ EEPROM # T, XK
TC32306FTG iid SPI £k i5:H EEPROM H ) 25 /728 44 . {H7E EEPROM HIH AT, MU IC
M SPI Ze i R NS 5 - FTELLTE LT, SPI AR UHE 45 SPI RN F AN EL. (F84 ) MBS"I7T"M 0 4824 1.)

R 6-46 Fl P WA B B H K EEPROM $54HKA

EEPROM Control 17 16 15 14 13 12 11 10
Write 1 0 0 0 X 1 1 0
Single Read/Write

Read 1 0 0 0 X 1 1 1
Write 1 0 0 0 X 0 1 0
Burst Read/Write Read 1 0 0 0 X 0 1 1
Confirmation of written data 1 0 0 0 X 1 0 1

SPI Function Stop Except above data

*x:0 8 1

*SPI DjgeiFik: TES A SPHRAHIRE, EaEURm KA .. FFE, AT HUUS HEgERAN, TECS
SN H— G, IEFHI SPI #8 4%k .

.
- EHPREENT, A5 MODE2 5| s L (25T SPI i), LLEE4% TC32306FTG Al EEPROM X [H] 1%
RERCIEA
VEEEET MODEL 51 Bk N A ki A 7
6.9 REHKK

WEHERAEFASEABNEIAT . HHGHPREIR T F 7803 E. @ FASRHRE, SMREH AT AT
e, W EpUR.

Release Reset

Battery Saving
Run

Bl 6-28 RENREH#
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TC32306FTG
K 6-47 SPI T KPR 2
External Pin Register Settings Operations of Function Blocks
ENB Pin hOA[D7] | hOA[DSE] |  ¢p, Reference Clock / Others Status
(Only in SPI Mode) ENB ACT Internal Regulator
L X X ON OFF OFF
Battery Saving

H 0 X ON OFF OFF
H 1 0 ON ON OFF Standby
H 1 1 ON ON ON Run

X:Don’t care

6.9.1 FEH>OEHDIEBIT

TC32306FTG &1 L H /AN B EFY], MREMMEFFRNE. ERERFIIF, I IC FFiaFRI ST 3 E
W T REAR R 132 1T

SER

BT 4 NS I ph R 5 P AN B S 105.5ps (WIARMED B3, BRI FIEas it B kit
Pl R BN RS2 SR R E I 8] . FEIR BARIRECIN 22 Ik i 3% 5% 10 4 e Pl 5 oy
SFRIRZ), 8% TC32306FTG FMR A I ik 75 7785 (14 B Fe 5 NS 4T I 2 o I A e o

% 6-48 WEFFIEM K TR I B R E

h'0D[D7] h'0D[D6] h'0D[D5] h'0D[D4] Delay time until the setup
Delay_en Delay2 Delayl Delay0 sequence starts.

0 X X X 105.5ps

1 0 0 0 105.5us

1 0 0 1 211.1ps

1 0 1 0 316.5us

1 0 1 1 527.5us

1 1 0 0 949.5us

1 Except Above 105.5us

X:Don’t care

FEIR AT 30.32MHz S I iR S HU

£ SPI R, FEAHIMG R E N h’0D[D7]Delay_en="0". FEIRI4I{REEAE 105.5 ps A4 .

16 SPIES R, LA B MR MENEE T, ElEFAHREESS, [f TC32306FTG MRS MNAE
R oNIE AT .

YR GE IR I 8] ) B A7 B A B AT IRAS I B, IR (B E N — R IR HUIR S BN B ITIRES F 4
e

£ EEPROM (H FJRERAP) B30 R, B IC A B RIIER I 3 N R B 751, FoNIE IC RS R AR
TR E J5 MBI L oI AT -

WRBALE S SP AR A RN, EREFEREMEMZ KR (W 6.3.1 HHER

SRENFEA 1 BBl RX (FE SPLAERTR)
THE (E6-29) &R T WA BT RX-121T RS H .

1.
2.

3.

bR, 7R HUR R AR S R E AL

WERHERFYUIRE TS B4k ES (ENB 51 =“H”, ZF774:h’0A[D7]ENB = “1”, 717 4% :h’0A[D6]JACT
=407 WIRARE AR S I iR 3T URIZAT -

ERFRNES, BEFERE: oA GHEHRIBITRGE.

(ENB 3| =“H", %1£#%:h’0A[D7]ENB = “1”, Z{7#%:h’0A[DB]JACT = “1")

BB P HU A B RS ER R AT 22 NS5 I B i i ) P T 0 R P IFR, 00 1@ M RSB I 8] J5
JE 8,

A7 A I ELIZAT A (WIURME: 1.35 ms) HIME -S4 (RSSI FIME: AR KRN T E (£ 0.22 ms)
A Bl

fiE % (N DATA_IO 1D (15 2 (8] B8 LR e B 28 (v 8 . S e U H A 27 A7 28 B B i A2
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Voltage Supply /1
I

ENB / : In this example, ENB pin and voltage supply are connected.
|
! !
RESET T | / I
; |
i i
I I
Control Command I

Internal Regulator
(voltage)

Level of

Reference Clock

Internal Counter

Signal Detections

HI 5 A A D00 L ARS8 e 5 T 46

\J

\J

\/

. Register Setting: h'0A[D7]ENB="1", h'0A[D6]ACT="0"

- ‘ Register Setting: h'0A[D7]ENB="1", h‘0A[D6]ACT="1"
Register
Settings

(SPI)

\J

\J

& — Delay Time Settin
105.50s *105.5us / 211.1ps / 316.5us / 527.5ps / 949.5us
-

|

|
I i / *: Initial Value
[ It indicates typical.
V..l

4

| .
< > About 0.22ms
y

|
Starting the system clock
input to logic circuit
1

\J

Detection Setup

»

Detection Cycle Settin ™ 1 35ms | 1.35ms | 1.35ms | 1.35ms
< S| ! !

|
I
I
I
I
I
I
I
i 0.338ms / 0.675ms / * 1.35ms / 2.70ms
I

<
(RSSI / Noise Detection) I I I
: at DET_TMONI1 / 2 pin I i v

| |
PLL_LD Signal i |
:at DET_TMONI1/ 2 pin A |

|

Demodulation Output

! About

lO.lmsI

l€a—, — -

Y Y i ,
; | High Impedance .
:at DATA_IO pin - *_» Demodulation Output
[~ 4
L4

Start of the demodulation output depends on Bit -~

Rate Filter setting or others.

B 6-29 J3 30 Fe R BBl (SPI K / RX)

R ET U], R E R BT BEREAT T A s e AL .

=7

/E SN

RNT I 1IC MBBINT, B Mkl UL AU Bs TR . R XM TR, Bt
i ENB 5] ¥ 5="H", h'OA[D7]ENB="1" H h'0OA[D6]ACT ="1", AR5 X & H A2 Fes. HIXFE—
K, MPNFEEMFAREE AL ES, AR HIREIBIT. T B LRGN, T3 SPI
FEERE W BRI, IERTERIBE R, SORB WK 6-29 ATk ik,

W B BB R LR AL, R EBIEEEMEAZ AR, (W 6.3.1 W HEEER

AR 2 754 TX (FE SPHARET )
LUR A 6-30 o 1 MW HUAFHLE] TX-Run FPRAHEHR

1.
2.

S, R B R AR E SRR E A

DEREFIURE N ESELE (ENB 51 =“H”, % #%:h’0A[D7]ENB =“1", %1£#%:h’0A[D6JACT
=40, A, WIBREIR SRS 2T IRIET .

HHFARNEE, WEFTRE: oA FHEEBTIRE.

(ENB Blffl =“H", %1 h’OA[D7]ENB—“1", 247 520" 0A[D6]ACT = “1™)

T BT A P 0 Th R RIRE AT 23 A S B I B IR 5 it P I AN P TGRS B (M AR B [ S
JEE.

PLL R &AL E S (£90.05 ms) E3h. FEAN BT S% 8E /5, PLL_LD /55 f A LD {5
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S AR UHT . PLL BIE I [A] K 209 P 6 1 B 58 BUE 1 0.05ms. XTI LD /55, W 6.6.5 .
6. KT IRFIRIE SIS DATA_IO 51, SR HI(E 54675 PLL_LD {5548 A H G B R &, RN
fE#%: h'13[D1]PA _en MAURER“1". BT LATE T /798 FIMI IR BT 75 /795 . h’13[D1]PA_en W E N

%a:uon R
Voltage Supply / ! _
|
ENB / ! In this example, ENB pin and voltage supply are connected.
I »
RESET T _

/

_ Reqister Setting: h'0A[D7]JENB="1", h'0A[D6]ACT="0"
4 & Redister Setting: h'0A[D7]ENB="1", h'OA[D6]ACT="1"

|
i
i
I
i
|
! Register
[
|
i
i
i

Control Command

Settings
(sPI) 1 >

Internal RegulatorT
(voltage)

\J

by Delay Time Setting

Starting the system . | _ 105.5ps *105.5us / 211.1us / 316.5us / 527.5us / 949.5us
— >

PLL_LD Signal
:at DET_TMONI1/ 2 pin

\/

clockjinput to logic — "I o
Level of circuiit | by / . .In(Ijt_laItValtie‘ |
N indicates typical.
Reference Clock ; Ly il f .
| | o
i ! <> 0.05ms
I I
Internal Counter i | - Internal Setup
i I : >
i [ <& 0.05ms
i ! )
PLL Block i [ - Lock Up
i @ >
i ! Y
i ! ——
i !
|
|

. ) y 4 y
Signal for Modulation High Impedance i
:at DATA_IO pin P 9 P Deta Signal

LA =

y
RF Output Signal Modulation
:at PA_OUT pin Output
L4

Bl 6-30 B S FFIS BB (SPIARS/TXO
N TAET U], IR BRI RT REHEAT 1A W B A o

vy e
R

\/

NT I 1IC MBESINT, B MOk UKL R Bs TR E . AR MOTER, B
i ENB 5] 1% y=“H", h'OA[D7]ENB ="1" H. h'0A[D6]ACT ="1", #R/5¥% & HAMF178s. HiXkE—
kK, MRNHEBRFFREBZMILES, ATRRSHIIREIET. AT A LR, fTLEE SPI
M B R, BRICERE AR, SUERE 6-30 Arid i k.

76 TX A, DATA_IO 52 Hdliim N, (H1E PA FRIRA NES NS, BEA S KA. 75 PA JE 20,
BNER 2 TR .

WHIREAE B IFhoR A LS A, BEBIEREMEMZ RN R. (W 6.3.1 3 iiEsE R

BB 3 nfl: RX (FE EEPROM B ™)
LLF B 6-31 7R RX 7E EEPROM #5419 )3 sl
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Voltage Supply /1

Pins to set

The configuration is selected by the combination of

the Configuration
(RX_SWITX_SW/ENB)

/ .
4% (For example, RX_SW=High / TX_

TX_SW/RX_SW/ENB pin status when reset is released.

SW=Low / ENB=High)

'y 7/
j -

\

EEPROM Data

- /

1
|
]
Pomtlng the Configuration

WT Start to read EEPROM

(Read the data three times as majority logic)

1st ” 2nd " 3rd

\/

T
Start W|th Standby

Internal Regulator
(voltage)

Level of
Reference Clock T

Internal Counter

‘r— Delay Time Setting

105. 5us *105.5us / 211.1us / 316.5us / 527.5us / 949.5us

*: Initial Value
It indicates typical.

!<—>. About 0.22ms

Internal Setup

»

Signal Detections
(RSSI/ Noise Detection)
:atDET_TMONI1/ 2 pin

Detection Cycle Seting a 1.35ms | 1.35ms | 1.35ms | 1.35ms
*0.338ms / 0.675ms / 1.35ms / 2.70ms < ] >

PLL_LD Signal
:at DET_TMONI1/ 2 pin

Wiv/s v/ /8

|

|

' About
I ‘ 0. 1msI

¥

Demodulation Output
:at DATA_IO pin

| High Impedance

»
>

T

/
Demodulation /
Output
L4

& 6-31 JEBhBFFE FE FRE (EEPROM HEFR/RX)

*NTET U], R T REREAT 1 AE IS BT AL .

1.

2. JFHRRUCGEIE
Ro)

3.

4,

5.

6.

Start of the demodulation output depends on Bit Rate
Filter setting or others.

ERE, A AR RE JE R AL

f—¢H EEPROM (& X [ &7 /748 . (GEIE TX_SW 5 i

KB 1T & 45 % GBI IS 18] )5 a8 30
7. HEAH/EEBITEE (WHE: 1.35ms) M55 (RSSI FIE SN K rE N ERIEE (29 0.22ms)

ZEAE R B -

RX_SW 3| i1 ENB 3|13t [F &

Zl“E%?HWi*FJ:ﬁ Tt % 7%% n’OA[DBJACT HIME AT o PN A% I 28 A1 & 5 I B R % B8 T 4Rz 4T .
SREREUR R SHBIRX, ARG E AR E .
iéi#ﬁ@wﬁ%%. h’0A[D6]ACT it B i,

MU = A7 A BOE SR TP AR, B S5 I B iR it P g i PN, R B Y A D) e B

8. it (M DATA_IO 5IMHD BRI 2IBE LUR 2B BCE H B . B R el At 7 A7 s B B AR AL
iSRS it M SRAT A o S T 46

E B

£ YR AR E RO L N I B E
U SR A R BB R L Ay, A A R R A AL TR R AR

6.9.2 BITRETHHEH: (RX>TX>RX)
BT E A h0A[DSIRX_TX HR#H T RX/TX 22 8] 14 #e o

(W 6.3.1 RS

49
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A RX > TX D> RX (£ SPI B T)
7E SPI T RX 2 TX > RX K H ) min & 6-32 s .

1. AERXEHE, WEFFHE: h0A[DS]RX_TX=“1", TC32306FTG [fill##H N TX.

2. TESER TX WTE /SR ®E, B CS sIHBN“H G, b IC 2GRN PLL #iE, SR/EII1C
BRI EIZT.

3. METX GWN, WEZAL: hWOA[DSIRX_TX="0", M IC FiBl##H N RX. fE5E/H RX Eﬁﬁﬁﬁ%ﬁ%&u
&, HCSHIMBNH"E, ICSIHFMEZNFH PLL 8, )5 IC Kz ARIRERZ

Y3
7/

CS Signal T

Control Command TX Register Setting RX Register Setting
(sPD Input Input

|
|
|
;
WOA[DSJRX_TX T i
|
|
|
|

(Initial Value = "0"aRX)

About 0.22ms About 0.22ms

| |

| |
| < 0.05ms | <>
,_' ‘_| 1 1 ,_' ‘_|

Internal Counter Detection Setup ; Internal Setup i Detection Setup
=1 ! e , =1 !
| I i I i I I
i I i i i i I
0.05ms <! | i <4 0.05ms i 0.05ms <! |
Lock Up | Lock Up
PLL Block i ! Lock Up ! ;
i : : i
| | | |
| |
! i ! ! ! ! i
"" I"‘
PLL_LD Signal
:at DET_TMONI1/ 2 pin H

|
I
I
| |
I
| |
|
| |
\ |

Signal Detections ! 135ms | 1.35ms | 1.35ms | 1.35ms

| |
| |
i i
- I i
——— *: Initial Value —— e e <
(RSSI / Noise Detection) I w It indicates typical ! !
“at DET_TMONI1/ 2 pin i ! | Setting g i i ‘ "”
; *0.338ms / 0.675ms i | —
1 i
| |
|

/1.35ms /2.70ms
Start of the demodulation !
output depends on Bit Rate !

[

|

|

» Filter setting or others. 4,2 ¥ ]
Dem.odulallon Oulp_ul | Demodulation | Modulation !‘ Demodulation /
: at DATA_IO pin '—>| Output Input '/ Output
/ /

| |
| |

RF Output Signal I
:at PA_OUT pin
1/

K 6-32 B FBRE] (£ SPI T, RX> TX DRX )

e e
-fE TX Al RX Z[A/E4 RURAS TR, B3 N — s T I a2 34, B9 XOSC iR CiF 1k

6.9.3 BIT>EH
TC32306FTG Al it 27 77 %% (h’0A[D7]ENB, h’0A[D6]ACT).ENB 5| J1EE RESET 5| JI (114 B #5 #5145 HRAS
7E RX R, A[IEfEH B sh3 BIThReH # 3)4 B

TR
£ TX N, ZIAE PA ZEFIRIIGE DL N #2048 HUIRZS DA/ B8] 25 D BEASLBR 14 5C PN 1) 22 512 (1 i M
FAE .

6.9.4 H3IXADIRE
MW haE, KT R EFARNT ASINET (RX) REHEH G BIRE. A3h5HThags N A T B 1,
IXLE T REYE AT SR B F I L AR
R
- mRBEE AR DB NE HIRES, 74 (W OA[D7]ENB, h’0A[DGJACT) FIME M A 2= s . A
DET_TMONI1 5| fiif1/sk DET_TMONI2 5| fii4H Status MONI {5 5 3 7H 2, AR {RAEEL LTI
A EE AR
KT HA B4 U O 5 TR, Ik 5-2.
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R 6-49 HEXMREHBEARS

h'10[D5] h'10[D4] AutoOff AutoOff Type
AutoOffA_en AutoOffB_en Type A B

Status

0 0 OFF OFF -

Move to Battery Saving if the determination of “Signal
0 1 OFF ON Detection*“(DET _out signal = “H”) is not indicated within
the timer period set by register:h'1D[D7:D0].

Move to Battery Saving if the determination of “No Signal

1 0 ON OFF Detection” is indicated (Un_DET_out signal = “H”).

Move to Battery Saving whichever earlier AutoOff Type A
or Type B.

(1) ABREZHKH CEIEE SN E 35D
USRI R B TE (5 S A7 (Un_DET _out signal = “H"™), TC32306FTG ¥ Mg 4T IR A H e 8148 stk . AT
DA R % B 27748 h'10[D5]AutoOffA_en="1".

Un_DET_out Signal

RX Run

Battery Saving

& 6-33 A B Fsh5H
N TET U, iR ER BT e AT T A S B AL

-1E RXCIRAS R 1) A B EH 3196

16 A B E B RLET, TC32306FTG # R FF RX IRZS, JGit Un_DET_out {551 DET_out {55 anife, HE
DET out {557 Un_DET_out A8 A“H” Z A4S N“HED W] o 35 EARBREFELN RXOIRZS, WA B i (1) 25 17 25 AN
/52438 RESET/ENB 31 .

H level is kept internally.

DET_out Signal

Un_DET_out Signal

4 —|-—-————-

RX Run Run (Continuing RX)

B 6-34 A BIAFIRHA (FFEEH RXRZE)
*RTET U], I R T REREAT 1 AE IS BT AL .
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O,
e

TC32306FTG

AR AR ZAEEE: h'10 B A SEEEE RIS

MR R CGORERZEDT A B A IIRERERESLID ML FEREH A B E3EH TR,
S I 5 B A AE A A/ B AR RESET/ENB 51, ¥ TC32306F TG IR B4 BB AF AL .

WNFELE RXCIRAS SR T HR A A B o< Thae, Wil BB 2 77 a4 fl/ok 22 RESET/ENB
SIH, Kk 1C REIRES BN ML

(2) BHEAZNKH Clidithf 255 E [ 35D

U SRAE 7777 4% BEE O THIN 8 R P9 B0 R 5 S A7 (DET _out signal = “H™) HKIT, TC32306FTG 5 A\
BATIRASFAR BN G AR . WL R B % /785 h'L0[DA]AutoOffB_en="1". J&47 (RX T SR )
i} 18] 1 27 774%:  h’1D[D7:D0]Ontime7..0 # & .

Setting Value of Timer Period

0-275.6ms
DET_out Signal /
T
|
N
\J
RX Run
Battery Saving
A 6-35 B L A 3% K

*RTET U], R T REREAT 1 AE IS BT AL .

- RXCIRASRFEEIT ) B B H 3155 1]

1£ B B A AR, TC32306FTG 212 1tk iHif 2% (@It , JF B DET out 5 S EF e BB 11T
WIHIEILATAAHY, BASA T RXORE. 25, W IC K4S 8 RXIRE, ik DET out /55 M AL
o 2B NEREE ) RX RS BIE AR, DA B B 1 E 24 H/88 20 2F RESET/ENB 5 il

Setting Value of Timer Period

DET_out Signal / 0-275.6ms
|
>

RX Run Run (Continuing RX)

& 6-36 B B H o (FREEH RXOIRE)
TR, B E R BEREAT T A g B A

R
- TS AT E A 30.32MHz (B E I iR R S

T 5% 5 0 % B E TC32306F TG M4 HL B AR AL A% 4 B i 47 4 205 2E R

THIS 28 BRI IR 7E P SR B B P46 )5 0.06 ms FF4h, XS Ik 1C K 8 B FpLEE e BB A TIRAS . iR &
E8%: 10 MIZBEBITRE AR, IS MERT RS L BITLE, LSERIT S E A
R RS N 0 ms, ML IC B AEFEN RX 28T, 78I 8T GA R HI J5 3N RUIR A .
FEEAAT RXOCIREMIER T, B E RGN RX BT 2% S, B 2 E )2 M 23R 5
IRRESWA SRR, FHEBRMEH B M EAshH, DR EIE HEFILIRE. BT, BHEs)
KA 34 H B S E .

7E EEPROM #520F, THHS 28 B 13 B K AESE 275.6 ms, ANRER B R ARE .
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6.9.5 ZEIBITHIMHRRE
FE2 6-50 [ A7 A S RBUE SN G A4 BETT IR AR R Bl . SR ZAE AR U B S R IO A A AR O L,
A HEAHLRES N HET . KT NEE, WA 6.9.1 711,

R 6-50 FEIR T RIRIZR LR 7 4%

Register Location

Ntime1..0 h'1A [D7:D6]

TEZ 6-51 A A7 3 NE B IS IR i e B2 T DIRS G A2 18 SPIER R, Wi R Tl 47 S i B EL7E
TC32306FTG B shig T A5, MifEE e HUHANE E 78, REHHRIEITIRES.

R 6-51 FEFBENBITIREI LRI F A7

Register Location
Delay2..0 h'0D[D6:D4]
Ontime7..0 h'1D[D7:D0]
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6.10 A 7SN E AR IA

76 SPI BT, ZE 2 A) F b hEYE B Y “ht09-h'23”, #E EEPROM #Z T y“h’0A-h’1C”.

2 6-52 ] F R ARt ik
Address In
Type Name EEPROM
Code | AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 | ADO Mode
h'09 0 0 0 0 1 0 0 1 R/W | Software Reset -
h'0A 0 0 0 0 1 0 1 0 R /W | General Settings o
h'0B 0 0 0 0 1 0 1 1 R /W | Local Frequency Settings 1 o
h'0C 0 0 0 0 1 1 0 0 R /W | Local Frequency Settings 2 o
h'0D 0 0 0 0 1 1 0 1 R /W | Delay & Drive Settings o
h'0E 0 0 0 0 1 1 1 0 R/W | LNA, IF Filter, BRF Settings o
h'OF 0 0 0 0 1 1 1 1 R /W | RX Function Settings 1 o
h'10 0 0 0 1 0 0 0 0 R /W | RX Function Settings 2 o
h'11 0 0 0 1 0 0 0 1 R /W | Charge2 Threshold Setting o
h'12 0 0 0 1 0 0 1 0 R/W | TX Deviation Setting o
h'13 0 0 0 1 0 0 1 1 R/W | TX PA Settings o
h'14 0 0 0 1 0 1 0 0 R /W | Monitor Settingsl o
h'15 0 0 0 1 0 1 0 1 R /W | Monitor Settings2 o
h'16 0 0 0 1 0 1 1 0 R /W | RSSI Threshold Setting o
h'17 0 0 0 1 0 1 1 1 R /W | Preamble Detector Setting 1 o
h'18 0 0 0 1 1 0 0 0 R /W | Preamble Detector Settings 2 o
h'19 0 0 0 1 1 0 0 1 R /W | Noise Detector Threshold Setting o
h'l1A 0 0 0 1 1 0 1 0 R /W | Signal Detector Settings o
h'lB 0 0 0 1 1 0 1 1 R /W | Comparator Settings o
h'1C 0 0 0 1 1 1 0 0 R /W | Peak Hold Settings o
h'l1D 0 0 0 1 1 1 0 1 R /W | AutoOff Type B Setting -
h'lE 0 0 0 1 1 1 1 0 R Signal Detect and Lock Detect Monitors -
h'lF 0 0 0 1 1 1 1 1 R Peak Hold Level Monitor -
h'20 0 0 1 0 0 0 0 0 R Data Comparator Monitor 1 -
h'21 0 0 1 0 0 0 0 1 R Data Comparator Monitor 2 -
h'22 0 0 1 0 0 0 1 0 R RSSI Level Monitor -
h'23 0 0 1 0 0 0 1 1 R Noise Signal Level Monitor -
W
- “o”:ff EEPROM XN HJ ] (25 7 4t il
- R/ WU S N2 4725
- RO A
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& 6-53 FARREHRE (ZAMREEHD

Register Settings Address
Software Reset h'09[D7:D0]
Reset - -
Output Current Drive Setting h'0D[D3:D1]
Status Control 1 h'0A[D7]
Reset is Buttery Saving - -
Released Status Control 2 h'0A[D6]
Run / Standby Standby -
Run -> See next table
E

- “h'09" 2R B AF A7 s 1 -1 Fe 7S k#0909, [D7:D0] RHIALS MEE 7 A2 FIZE 0 £z,
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R6-54FHBERERE (E

Ny

BT

RET

Register Settings

Address

Antenna Switch Control

h'0A[D3:D2]

Monitors h'14[D6:D4], h'14[D2:D0]
Except DET_out B B
Signal
DET _out Signal DET_out Signal Output Control h'10[D2]
User Test h'10[D3]
Normal - -
User Test Monitor Signal Output h'15[D6:D4], h'15[D2:D0]
Delay Setting Enable / Disable h'0D[D7]
Disable - -
Enable Delay Time h'0D[D6:D4]
RF FrequencyBand h'0A[D1:D0]
Local Frequency h'0B[D7:D0], h'0C[D7:D0]
RX & TX h'0A[D5]
LNA Gain h'0E[D7:D6]
IF Filter Bandwidth h'OE[D5]
Demodulation - See next table
Bit Rate Filter Cutoff Frequency h'0E[D4:D1]
Data Comparator Reference Voltage Charge Coefficient h'1B[D5:D3]
Data Comparator Quick Charge 1 Enable / Disable h'10[D7]
Data Comparator Quick Charge 2 Enable / Disable h'10[D6]
RX Disable - -
Quick Charge Coefficient h'1B[D7:D6]
Enable
Quick Charge 2 Threshold Level h'11[D7:D0]
DATA_IO Control h'OF[D3]
AutoOff Type A Enable / Disable h'10[D5]
AutoOff Type B Enable / Disable h'10[D4]
Disable | - -
Enable Duration h'1D[D7:D0]
PA Control h'13[D1]
Disable | - -
Modulation h'0A[D4]
X FSK Deviation h'12[D7:D2]
Enable ASK - -
Output Level (Coarse) h'13[D3:D2]
Output Level (Fine) h'13[D7:D4]
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TC32306FTG
R 6-55 FHBREEEF (SMARH)D
Register Settings Address
Demodulation(FSK / ASK) h'0A[D4]
NIR (Near Interference Rejection) Filter Enable / Disable h'10[D1]
Disable - -
NIR Filter Frequency Control h'1B[D2:D1]
Enable Threshold Level of Detection 2(1)2{88} Ecl)g[[DD%]] 2112(:[5312%03] h'13[00),
IF Detection h'10[DO0]
High Frequency Detector Enable / Disable h'OF[D4]
B:::():/tion Disable | - -
Enable High Frequency Detector AutoOff h'1A[D1]
Pulse Count Detection -
Noise Detection Enable / Disable h'OF[D5]
Disable Noise Addition by High Frequency Detector h'19[D0]
FSK Threshold Level of Detection h'19[D7:D2]
Enable Detection Interval h'1A[D7:D6]
Noise Addition by High Frequency Detector h'19[D0]
RSSI Detection Enable / Disable h'OF[D7]
Disable - -
Threshold Level of Detection h'16[D7:D0]
Enable
Detection Interval h'1A[D7:D6]
Preamble Detection Enable / Disable h'OF[D6]
Disable - -
Preamble Signal Cycle h'17[D7:D0], h'18[D7]
Enable Error Margin h'18[D6:D0]
Number of Times for Judgment h'1A[D4:D3]
Detection Trigger h'1A[D2]
Data Comparator Quick Charge 2 Enable / Disable h'10[D6]
Disable - -
Limiter (Peak Hold Voltage Discharge Coefficient) h'1C[D7:D5]
Enable Limiter (Peak Hold Voltage Charge Coefficient) h'1C[D4:D3]
RSSI Detection Enable / Disable h'OF[D7]
Disable - -
Threshold Level of Detection h'16[D7:D0]
ASK Enable
Detection Interval h'1A[D7:D6]
Preamble Detection Enable / Disable h'OF[D6]
Disable - -
Threshold Level of Detection h'17[D7:D0], h'18[D7]
Number of Times for Judgment h'18[D6:D0]
Enable
Detection Interval h'1A[D4:D3]
Detection Trigger h'1A[D2]
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6.10.1h’09 ¥ f-5E fir
% 6-56 T2 (h’09)
D7 D6 D5 D4 D3 D2 D1 DO
Name RESET7 RESET6 RESET5 RESET4 RESET3 RESET2 RESET1 RESETO
Initial 0 0 0 0 0 0 0 0
Type R/W R/W R/W R/W R/W R/W R/W R/W

BB %1% [D7:D0]=b’01010101: 41441k 7 17 4%

-Fofts: AYIgRL

EHEN 747495 [DOJHIEESG , TC32306FTG #EAEMDIRAS, RG2S 7E F— SPI-I 815 5 i L T8 N — 4 SPI-CS {5 5 [ LT+t (BA
BRF N MRREAL. S IC W SPI AL, Ik IC K A5 A7 2% 19403 “b'00000000” . an Skt IC ¥y SPIAIAS N, Bk IC

B E— IR SNSRI

6.10.2h’0A — & B

R 6-57 FHE (h0A)

D7

D6

D5

D4

D3 D2

D1

DO

Name ENB

ACT

RX_TX

FSK_ASK

TX_SW RX_SW

BAND1

BANDO

Initial 0

0

R/W

Type

R/W

R/W

R/W

R/W RIW

R/W

R/W

[D7IENB[IR A 1]

I FFAF G AN T 745 [ D145 & Ja I 45 R A 3%

TE SPI #20F, ENB 5| jHi="H" ¥ SHux &% B, 11 ENB 511
="L" #53 TC32306FTG #E A& HUIRE .

[D7]ENB | [D6JACT

Status

0 X

Battery Saving

[DBJACT[IR A4z 2]

I FFAF G AN 5 1745 [ D614 & Ja I 45 R A 3%

1E SPI #0F, ENB 5| jHi="H" ¥ SHux &% B, 11 ENB 511
="L" #53 TC32306FTG #E A& HUIRES .

Standby

Run

X:Don’t care

[D5]RX_TX[RX / TX]
0:Receiving/ 1: &5

[DA]FSK_ASK [ s M1 fi]
0:FSK / 1:ASK

[D3]TX_SWIR LA XAz (TX)]
0:TX_SWpin=“L"/1:TX_SWpin=“H"

UE SPIBET, BLAFA7 SR 45 R4 3R

7 EEPROM #3F, X488 BT

[D3]TX_SW
[D2]RX_SW

Status

TX_SW
RX_SW

Pin
Pin

[D2IRX_SW[ KL Xzl (RX)]
0:RX_SWhpin="L"/ 1:RX_SWpin="H"

b SPIRRAR, LA A7 45 R

1t EEPROM T, IXEEBE TR

X

Except Run / Standby

L

Run / Standby

L

Run / Standby

H

X:D

on’t care
LM

[D1:DO]JBAND1..O[$iF]
[D1:D0]= b’00:315MHz
[D1:D0]= b’01:434MHz
[D1:D0]= b’10:868/ 915 MHz
[D1:D0]= b’11:868/ 915 MHz
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6.10.3h’0BVCO #EikE 1
& 6-58 A 725 (h’0B)
D7 D6 D5 D4 D3 D2 D1 DO
Name NC3 NC2 NC1 NCO FC11 FC10 FC9 FC8
Initial 1 0 0 1 0 0 1 1
Type RIW RIW RIW RIW RIW RIW RIW RIW

[D7:D4INC3..0[ A H St % 4 5 1 4 2% ]
NC=23xNC3+22xNC2+2'xNC1+2°xNC0
HILEE: NC=9

h’0C [D7:DOJFC7..0 1 h’0B [D3:DOJFC11..8 [ 4 $it ¥ is]

FC=-21xFC11+219 FC10+29x FCO+28xFC8+27XFC7+20X FCH+25X FC5+24x FC4+23x FC3+22x FC2+21XFC1+2°xFCO
HITAE: FC=1016( 3t HI M Mdks L)

K FC H B N-1516 F+1515

%l 1)

VCO iz “fvco” M BT .
fvco=(NC+53) x fosc + FC x fstep
fvco:VCO M.
fosc:ZHE I A (30.32 MHz)
fstep: 4l 25K (=fosc /3032)

<¥HE fvco=1890MHz 1>
fvco=1890MHz / fosc=30.32MHz / fstep=10kHz (= 3032 / 30.32MHz)

NC=fvco / fosc - 53=1890MHz / 30.32MHz - 53=9.335 >NC=9  (MZE & P& A NS
FC=(fvco / fosc - (NC+53)) x fosc / fstep=(1890MHz / 30.32MHz - (9+53)) x 30.32MHz / 10kHz=1016

NC=9->NC="b"1001"(— )
FC=1016>FC="b’001111111000" (—#E#|#Md% L)

% 2)

RX Fiie frx”F TX Sz “fx” I B k.

frx = (fvco / nd) - f_if = [(NC+53) x fosc + FC x fstep] / nd - f_if

ftx = fvco/ nd = [(NC+53) x fosc + FC x fstep] / nd

frx:RX Al

fix:TX i

f if:IF $5i22(230 =} 280kHz)

nd:/>EIH (315MHz #HiB I nd=6, 434MHz #HiBLHI nd=4, 868/915 MHz B nd=2)

<& frx = 314.94MHz 15>

frx = 314.94MHz / fosc = 30.32MHz / fstep = 10kHz (= 3032 / 30.32MHz) / f_if = 280kHz
PR, nd=6, K NHRECN 315MHz.

FESEPREE frx i, B SGEAE frx FAb L5 fvco, 4RJEHIE NC I FC RIS .

fvco = (frx - f_if) x nd = (314.94MHz - 0.28MHz) x 6 = 1887.96MHz
NC = fvco / fosc - 53 = 1887.96MHz / 30.32MHz - 53 = 9.268 > NC=9 (HHE CIUHHNELH. O
FC = (fvco / fosc - (NC+53)) x fosc / fstep = (1887.96MHz / 30.32MHz - (9 + 53)) x 30.32MHz / 10kHz = 812

NC =9 > NC ="b’1001" (i)
FC = 812 & FC =“b’00110010110” (it ¥M g )

TR A IX 8 NC Rl FC, AT BLF X THEL fvco Fi frx.
fvco = (NC+53) x fosc + FC x fstep = (9 + 53) x 30.32MHz + 812 x 10kHz = 1887.96MHz
frx = (fvco / nd) + f_if = (1887.96MHz / 6) + 280kHz = 314.94MHz
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TC32306FTG
< B ftx = 433.92MHz [fE >
ftx = 433.92MHz / fosc = 30.32MHz / fstep = 10kHz (= 3032 / 30.32MHz)
EMEA T, nd=4, FEINHIECN 433MHz, B45 R ERAZ £ if (K52,
I frx BTSN, B EALE frx SEat B THE fvco, SRS HIE NC Al FC % {E
fvco = ftx x nd = 433.92MHz x 6 = 1732.68MHz
NC = fvco / fosc - 53 = 1735.68MHz / 30.32MHz - 53 = 4.245 > NC=4 (I3l U4 TN AREL)
FC = (fvco / fosc - (NC+53)) x fosc / fstep = (1735.68MHz / 30.32MHz - (4 + 53)) x 30.32MHz / 10kHz = 744
NC =4 > NC ="b’0100" (i)
FC = 744> FC ="b’00101110100” (il kA% 3X)
B X e NC Al FC, W AR HEL fvco AT ftxo
fvco = (NC+53) x fosc + FC x fstep = (4 + 53) x 30.32MHz + 744 x 10kHz = 1735.68MHz
ftx = fvco / nd = 1735.68MHz / 4 = 433.92MHz
FERE: ENC Ml FC MRS, “fosc” b4 & S8 fvco” i 45 »
6.10.4h’0C VCO $iZEi&E 2
% 6-59 HFAE# (h'0C)
D7 D6 D5 D4 D3 D2 D1 DO

Name FC7 FC6 FC5 FC4 FC3 FC2 FC1 FCO

Initial 1 1 1 1 1 0 0 0

Type RIW RIW RIW RIW RIW RIW RIW RIW

[D7:DOJFC7..0 [A M % 2 Bt %8s
WP 728 0B Ky =5,
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6.10.5h’0D JEIRFIIRBNThAE
% 6-60 HFE#% (h’0D)
D7 D6 D5 D4 D3 D2 D1 DO
Name Delay_en Delay2 Delayl Delay0 DATA 10 D MISO_D TMONI_D NIR_H2
Initial 0 0 0 0 0 0 0 0
Type RIW RIW RIW RIW RIW RIW RIW RIW

[D7]Delay_en[#EiE % &]
0:25H [E5E 4 105.5us
1385 [D6:D4]Delay 2.0 5 X E

[D6:D4]delay 2..0[ZE3R i )]

TC32306FTG HIRA WA RN RIZ AT,
[D6:D4]= b’000:ZE R []=105.5us

[D6:D4]= b’001:ZER I [A]=211.1ps

[D6:D4]= b’010:3ER I [A]=316.5us

[D6:D4]= b’011: ZER I [8]=527.51s

[D6:D4]= b’100:ZE RN [A]=949.5us

HAth: FEIRHF]=105.5us

754742 [D7]Delay_en MU AT IO, B 1C FFAATEIR I BRI (13 47 .

‘]f%ﬁ:
FE VL LIEIR I A) 5 3 TC32306FTG, HEE LA )a, BILRENE IR NEST . RS8R TG E,
PRI B B AT NG LN IB 1T 2 i — B A 3%

[D3]DATA_I0_D[DATA IO i \IREh 1 E]
0k /1.5

[D2]MISO_D[MISO #i tH 3x 5 4 ]
0% /1.7

[D1]JTMONI_D[DET_TMONI1 / DET_TMONI2 % H 3X 55 &)
0k /1.5

[DOINIR_H2
B FLEEH] NIR JE 4% (' 10[D1INIR_Fil_en = "1"), It 2 48% 40",

6.10.6h°0E LNA. IF JB¥k#sH BRF &8
* 6-61 FE8E (h’0E)

D7 D6 D5 D4 D3 D2 D1 DO

Name Lna_gainl Lna_gain0 IFBW BRF_Bit3 BRF_Bit2 BRF_Bitl BRF_Bit0 -

Initial 0 0 0 0 1 0

Type R/W R/IW R/IW RIW RIW R/W RIW RIW
[D7:D6]Lna_gainl..0[LNA ¥ 35]
LNA 3 25 BUe T A0 B o
[D7:D6]=b’00:LNA I 25=15 /N E
[D7:D6]=b’11:LNA i zi=tx K& E
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[D5]IFBWIIF i #5H %]

[D5]IFBW IF Filter Bandwidth IF Frequency
0 320kHz 230kHz
1 270kHz 280kHz

B3 \F SRR T IF SR & 1 5

[D4:D1]BRF_Bit3..0 FL¥ ¢ i 4 ) 11450 ]
B2 Ik 6-25.

[D0]
MIREEW 07,

6.10.7h’0F RX ThEE¥E 1
R 6-62 F1E8: (h’0F)

D7 D6 D5 D4 D3 D2 D1 DO
Name Drssi_en Preamble_ Ndet_en Hdet_en Dataout_ Digital_en Det_reset_n NIR_L2
en cnt_en
Initial 0 0 0 0 0 1 1 1
Type R/IW R/IW R/IW R/IW RIW R/IW RIW RIW

[D7]Drssi_en[RSSI #5:il]
02 /L)aH

[D6]Preamble_en[ i ‘3 A48l
O:FH /15 H

[D5]Ndet_en[ 5 6]
0:25H] /18

[D4] Hdet_en[ = Alike il 4%
FEZEIRFI (h'10[DO]Sel_Det="0")&#. T, BL2F77as s & A %%
0:25H /18 H

[D3]Dataout_cnt_en[DATA_IO ]
0:2%H /1.5 H

[D2]Digital_en[$ -7 #ibR 4 il]
Br i (K2%, LPF(ASK), LPF(FSK), BRF, Data COMP) {5 i)
0:25H /18 H

[D1]Det_reset_n[# M5 A7 (RSSI AW/ MEF M / i S AdA0)]
oA AL CEHEMKED
LA AR ER

XK TR B L S N T B Ao 5 A

I REE W BTG, 15 CS 55 M FTHE A .

TC32306FTG 4f&& < th LRI N A A7 28 H UM, B2 Bk E
G ILF AN SN 7907, MFF8EE KRG S0,

62 2015-10-01



TOSHIBA T%j( TC32306FTG

[DOINIR_L2
QIR EAEH] NIR 83 #5 (' 10[D1INIR_Fil_en = "1")FIZER Al (h'10[DO]Sel_Det = "0"), KA 745 N 1",
AIEREAI ] NIR JE3; 25 (h'10[D1INIR_Fil_en = "1")ffikfiH &kl ((h'10[DO]Sel_Det ="1"), b arf7#8 1% 907,

6.10.8h’10 RX ThREiE 2
* 6-63 FFa (h’'10)

D7 D6 D5 D4 D3 D2 D1 DO
Name AutoOffA_ | AutoOffB_ USER_ DET_out_ -
Chargel_en | Charge2_en en en TEST cnt_en NIR_Fil_en Sel_Det
Initial 0 1 0 0 0 1 0 0
Type R/IW R/IW R/W R/IW R/IW R/W R/W R/W

[D7]Chargel_en[ % LA e tRiE 7l 1]
O:ZEMH /1B H

[D6]Charge2_en[##i LL A SR 7 L 2]
0:4%H /13 H

[D5]AutoOffA_en[A %4 5 5h %]
O:ZEH /1B H

VERL: e A AT SR DR A A B B B PTDRERY, TEEE LB R TR A 1 A 2 BT IR IR

[D4] AutoOffB_en[B %4 (i 5% ]
022/ /15

[D3]USER_TEST[H 7 ]
0:4%H] /1:Enable(A. DET_TMONI3/DET_TMONI4 5| il i Py i iiifE 5. )

[D2]Det_out_cnt_en[DET out 15 54 3% 41]
0:2%5H /1.5 H

[D1INIR_Fil_en[NIR (B H 40 I8 245 il ]
SR EAE ] FSK i (h'0A[D4A]FSK_ASK="0"), It &A% .
0:25M /15

[DO] Sel_Det[IF i+
WIS FSK AR (WOA[DA]FSK_ASK="0"), I & 2%,
O:ZEIRAGI [ L fik vt il
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6.10.9h’11 7o H 2-5 R E
R 6-64 FHE (h'11)

D7 D6 D5 D4 D3 D2 D1 DO
Name Charge2_ Charge2_ Charge2_ Charge2_ Charge2_ Charge2_ Charge2_ Charge2_

Th7 Thé Ths Th4 Th3 Th2 Thl Tho
Initial 0 0 1 1 1 1 0 1
Type RIW RIW RIW RIW RIW RIW RIW RIW

[D7:D0]Charge2_Th7..0[RH 78 HL 2 1l S Hi~F]
B B MO LA A #5 HE 2 (h'10[D6]Charge2_en="1") HI FSK fi#if] (WOA[DA]JFSK_ASK="0"), It¥% &4k,
7E ASK i (h'OA[D4]FSK_ASK="1") IRE N, EMAFFERPMATI, FRIEFREFZEZRER.

- WEEH
[D7:D0]=0 - 255 (b’00000000 - b’11111111)
WIUE{E: 61 (b’00111101)

VS WA 6.5.9 H1.

VER: 7E ASK fRHIRZS (WOA[DAIFSK_ASK="1") F, T HzhE KIilE 5V Ik .

6.10.10h"12 TX IR Z & &
% 6-65 TR (h'12)
D7 D6 D5 D4 D3 D2 D1 DO
Name Dev5 Dev4 Dev3 Dev2 Devl Dev0 NIR_2H1 NIR_2HO
Initial 0 0 1 1 0 0 0 0
Type R/IW R/IW RIW RIW RIW R/IW RIW RIW

[D7:D2]Dev5..0 [ #]
AP 22 H T AR ) 8

- WEGHE
[D7:D2]=0 - 63 (b’000000 - 111111)
WIUB{E: 12 (b°001100)

- 1E 30.32MHz 5 B S5 T 1) {22 1 B G .

315 MHz: FEifM], M+/-1.67kHz F+/-105kHz

434 MHz: B, M+/-25kHz | +/-157.5kHz

868/915 MHz:AE |, M+/-5kHz E|+/-315kHz

VER: AU EAE AR BN O, S AT A S AR A I

il

fiZ: +/-dev=fd x n/nd

fd: 10kHz f] VCO B3 #i R (=fosc/3032) *fosc: ZHIHhHiiZ. (30.32 MHz)

nd: 4> EIEL (7 315MHz BB nd=6 , 7E 434MHz HiEIN nd=4, 7 868/915MHz #iELi nd=2)
n: Zf7as: [D7:D2]Dev5..0 HIME Bk A/NEO

ER:
1E ASK H/ R ATIRES K& FSK IEUCIRZAS T, #4748 h'12[D7:D2) % B LA
“fosc” {1 02 T Bl 22 H B 3s
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[D1INIR_2H1
B HL A ] NIR 3 3% (h'10[D1]NIR_Fil_en = "1"), 427280,

[DOINIR_2HO

B R FAE ] NIR JEJ% 2% (' 10[D1INIR_Fil_en = "1")MIZEE K (h'10[DO]Sel_Det = "0"), HE4TU1 F¥%E .

T RX T B RN 1", MEES: RX T, HIL 17 2% 07,

U R NIR JES25(h'L0[DLINIR_Fil_en = "1") Ak it-Hokill ((h'10[D0]Sel_Det ="1"), UL arf7481540",

6.10.11h’13 TX PA &8
% 6-66 FEaE (h'13)

D7 D6 D5 D4 D3 D2 D1 DO
X _ X _ X _ X _ . .
Name subgain3 subgain2 subgainl subgain0 TX_gainl TX_gain0 PA_en NIR_H1
Initial 1 1 1 1 1 1 1 0
Type R/IW R/IW RIW RIW RIW RIW RIW RIW

[D7:D4]TX_subgain3..0[% H HF (41D ]
i HSPER R TR
[D7:D4]= b’0000: % /)
[D7:D4]= b'1111: 5K

[D3:D2]TX_gaind..0[f i #1°F CRHIED ]
i RSP ER R TS

[D3:D2]= b’00:5¢ /)

[D3:D2]= b'11:5 kK

ASK/FSK BEICIRET, #if7é8 h'13[D7:D2]i%iE B4k,
[D1]PA_en[PA J& /25
TEZFE 5% : h'OA[DSIRX_TX FIAHE LD {55 (PLL BUERM AL R: W F 30 RSLEER T &b PA BT FRFTR.

héo)?_[?;] [D1]PA en Intg:r;lall_ D PA Function
0 X X Disable
1 X L Disable
1 0 X Disable
1 1 H JAH
X:Don’t care

P LD 155 R PA, 557 PLL_LD {5 5 M8 —A EFHREREFH". R DA HAE TX sk, ipsds LD {55 ikl
WERRE T RRRIRE, AT FAZ —MEE.

- ¥4 TC32306FTG # A4 BB FFHLRA o

- TX 424 RX.

- TX B, (ASK < FSK)

SR AR . (A B AE 25 OB AN/ B “h'OC” (AH B8 2% it A2 )

- TX i ZE e AR A7 4% W 12[D7:D2]fIME . (HAE FSK % B (WOA[D4]FSK_ASK = “0”) It T A4 %0

[DOINIR_H1
B EL A ] NIR 3 3% (h'10[D1]NIR_Fil_en = "1"), 42728 N0,
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TOSHIBA TC32306FTG
6.10.12h’14 FMEE 1
% 6-67 FFa (h'14)
D7 D6 D5 D4 D3 D2 D1 DO
Name i MONI1_ MONI1_ MONI1_ i MONI2_ MONI2_ MONI2_
SEL2 SEL1 SELO SEL2 SEL1 SELO
Initial 0 0 0 0 0 0 0 0
Type R/W R/W RIW RIW RIW R/W R/W R/W
[D7]
IREWN 07,
[D6:D4] MONI1_SEL2..0[DET_TMONI1 5 Jiiif ]
MOI\HDE]SELZ MON[II:ﬁ]SELl MON[II:E]SELO Signal Name fiik
0 0 0 - ICHLSP i
0 1 DET_out REREE oallhE
0 1 0 Preamble DET out R SHSKII A &5
0 1 1 RSSI_DET_out RSSI Al 1) 25 2R
1 0 0 NDET_out W P A (1) 45 I
1 0 1 Status_ MONI TC32306FTG R (Ffil. 1817 /14 H
1 1 0 Un_DET _out “TCAR TR a5 R
1 1 1 PLL_LD PLL B Al ) 5 SR
[D3]
IREWN 07,
[D2:DOJMONI2_SEL2..0[DET_TMONI2 3| [ ]
MOI\HDZi]SELZ MON[:DZi]SELl MON[II:;?]SELO Signal Name itk
0 0 0 - ICHLSPH
0 DET _out W ER=s e/l :NE
0 1 0 Preamble DET out R SHSkI A&5
0 1 1 RSSI_DET_out RSSI Al i1 25 5
1 0 0 NDET_out W P A (1) 4 I
1 0 1 Status_ MONI TC32306FTG [RAE (Ffil. 1817 /1A H
1 1 0 Un_DET out “TCAR TR a5 R
1 1 1 PLL_LD PLL 8 Aol ) 25 51
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TOSHIBA TC32306FTG
6.10.13h’15 R & E 2
2 6-68 FrfEa(h'15)
D7 D6 D5 D4 D3 D2 D1 DO
Name i MONI3_ MONI3_ MONI3_ i MONI4_ MONI4_ MONI4_
SEL2 SEL1 SELO SEL2 SEL1 SELO
Initial 0 0 0 0 0 0 0 0
Type R/W R/W RIW R/W R/W RIW RIW RIW
[D7]
MIRTEBEN"0”,
[D6:D4]MONI3_SEL2..0[DET_TMONI3 5 [ ]
W3 7 R (h'10[D3JUSER_TEST="1" Fl/5{, MODEL 3|fl="H"), X% E £,
MOI\[III::)SG_]SELZ MON BE]SELl MON :?Si]SELO Signal Name Hig
0 0 0 BRF_out LR AR i H 5 5
0 0 1 BRF_in R SRS TN RS
0 1 0 Data_compREF AR RS Bk
0 1 1 DRSSI_out RSSI #irth L (FERUEE: AR /)
1 0 0 Noise _out g A U0 i L PR
1 0 1 Peak_out e A5 LB 1) VA R P
1 1 0 - % H P
1 1 1 - ICHLSPH
[D3]
MIRTEBN"0”,
[D2:DO]JMONI4_SEL2..0[DET_TMONI4 3| 5% ]
W3 7 R (h'10[D3JUSER_TEST="1" Fl/5{, MODEL 3|l="H"), XLL¥E £,
MOI\H?S]SELZ MOI\H?&]SELl MON[II:A)g]SELO Signal Name ik
0 0 0 Data_compREF AR LR S R
0 0 1 BRF_in SRSy 0 TN R
0 1 0 BRF_out LRk A s =
0 1 1 DRSSI_out RSSI #irth L (FERU R AR /)
1 0 0 Noise _out g A 0 A S PR
1 0 1 Peak_out e 7 2 LB ) DA {4 v T
1 1 0 I H P
1 1 1 ICHL P
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6.10.14h’16 RSSI IGRIZE

% 6-69 T2 (h’16)

D7 D6 D5 D4 D3 D2 D1 DO

Name DRSSI_Th7 | DRSSI_Th6 | DRSSI_Th5 | DRSSI_Th4 | DRSSI_Th3 | DRSSI_Th2 | DRSSI_Th1l | DRSSI_ThO
Initial 0 0 0 0 0 0 0 0

Type R/W R/W R/W R/W R/W RIW R/W R/W

[D7:DO]DRSSI_Th7..0 [RSSI Hlf S il e F]
- WETEH

[D7:D0]=0 - 255 (b°00000000 - b*11111111)
YIGEME: 0

NV E RSSII SR AL, 2 W “h722[D7:D0] RSSI HL PRl A«

6.10.15h’17 B AL #R L E 1

K 6-70 A (h'17)
D7 D6 D5 D4 D3 D2 D1 DO
Name Pre_Time7 Pre_Time6 Pre_Time5 Pre_Time4 Pre_Time3 Pre_Time2 Pre_Timel Pre_Time0
Initial 1 0 0 1 1 1 1 0
Type RIW RIW RIW RIW RIW RIW RIW RIW

h'18[D7]& h’17[D7:D0]Pre_Time8..O[ AT SH 5 & i 1]
BB B T SRS (h’OF[D6]Preamble_en="1"), It E A%,

- WEEH
h'18[D7]& h*17[D7:D0]=0 - 511 (b’000000000 - b*111111111)
WItE{E: 158(b’010011110)

KT AI T Re, W5 6.5.6 .

TR PR SR IE AR IOBUE A5 B 30.32MHz 19 2B I A5 S H

6.10.16h’18 B AL M #R L B 2
R 6-71 T (h'18)

D7 D6 D5 D4 D3 D2 D1 DO
Name Pre_Time8 [ Err_Margin6é | Err_Margin5 | Err_Margin4 | Err_Margin3 | Err_Margin2 | Err_Marginl | Err_Margin0
Initial 0 0 0 0 0 1 0 1
Type RIW RIW RIW RIW RIW RIW RIW RIW

[D7]Pre_Time8 [Hi FH%{5 5 & ]
WEAEEE h°1T7,
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TOSHIBA T%j( TC32306FTG

[D6:DO]JEr_Margin6..O[ % 2 7 [l ]
U L R S ALK (h’OF[D6]Preamble_en="1"), i & AR,

- WEGH
[D6:D0]=0 - 127 (b’0000000 - b’1111111)
WUB{E: 5 (b’0000101)

KT HTFHEATIMAITIRE, W 6.5.6 7.

R HURRERIEN AR B EAZE i 30.32MHZ IS B I Bl S 1Y .

6.10.17h19 MEFE R 22 H e A B
R 6-72 FHF#H (h'19)

D7 D6 D5 D4 D3 D2 D1 DO
Name Ndet Th5 | Ndet Th4 | Ndet Th3 | Ndet Th2 | Ndet Thi | Ndet Tho Add;':det—
Initial 0 0 0 0 0 0 0 0
Type RIW RIW RIW RIW RIW RIW RIW RIW

[D7:D2]Ndet_Th5..0 [F 75 A& #5 1 SR8 Il HF]
MR EEE FSK U (N'0A[D4]FSK_ASK="0") FIl il (h’OF[D5] Ndet_en ="1"), M E A %K.

- WEEH
[D7:D2]=0 - 63 (000000 - b*111111)
YIUGEME: 0

Un v E MR IR P, 2 W“hv23[D7:D0] RS A5 5 B B B I E

[D1]
W N0

[DOJAdd_Hdet_en[id ik i ATiAcr il 45 458 i gk 75
022/ /151
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TOSHIBA TC32306FTG
6.10.180"1A - SRMIB R E
x 6-713FMEH (W'1A)
D7 D6 D5 D4 D3 D2 D1 DO
Name . . Pre_ Pre_ . Auto_Hdet_
Ntimel Ntime0 DetCount1 DetCounto Pre_DetTrig Off NIR_HO
Initial 1 0 0 1 0 0 0 0
Type R/W R/W R/W R/W RIW R/W RIW RIW
[D7:D6]Ntimel..0 [46:0 /5] ]
15 B[] B gt P A A RSSI A
[D7]Ntimel [D6]Ntime0 n FIW A1 (tdet)
0 0 1 0.338ms
0 1 2 0.675ms
1 0 4 1.35ms
1 1 8 2.70ms

tdet ARG, fosc: ZHITEPSIAR: (30.32 MHz)
n: ZAH T [D7:D6]Ntimel.. 0" % B
tdet=nx1/((fosc / 256) / 40)

EE:
R tdet fE M 30.32MHz S B B i F H

VLA A A BB N SRR, (R R BB TT IR 2 BT e SO IR A SHE R SN . IR AR i B 58 a,  H TC32306FTG 4 TiE47 4R
A, KL IC HPIRAHE B4 AU I SO I 37 AP R A

[D5]
WAB0"

[D4:D3]Pre_DetCount1..0[F T 7 i) i T Aidhar P /%]
- DRI A 5% 25 ] ARSI T A
- DREELRAE 5 22V B ARSI T A A

[D2]Pre_DetTrig[Hi S A% AR fi 4]
O: MR8 A BFIWT (TEAS 5 10 TG 2D
LARSEAL NG (FE L THEANR BB E A 2

o [D4] (D3] [D2] Number of Times for
Judgment Criteria . Judgment /
Pre_DetCountl Pre_DetCount0  Pre_DetTrig Detection Interval
0 0 0 3 Period
0 0 1 6 Bit
0 1 0 4 Period
Signal Detection 0 1 1 8 Bit
1 0 0 5 Period (Initial)
1 0 1 10 Bit
1 1 0 6 Period
1 12bit
X X 0 3 Period (Initial)
No Signal Detection
X X 1 4 bit
X:Don’t care
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[D1] Auto_Hdet_OFf[ s Afike il &5 H 25 [41]
R E UG (h’OF[D4] Hdet_en="1"), &L,
0:25H /1:)7 H

DOJNIR_HO
R NIR S8 22 (W10[DLINIR_Fil_en = "1"), K% 1798 ¥ 907,

6.10.19h’1B iR LB AR W B
R 6-74 5% (h'1B)
D7 D6 D5 D4 D3 D2 D1 DO
Name Charge2 Charge2
Reﬁl - Re%O — | Cmp_Ref2 | Cmp_Refl | Cmp_Refo | NIR_Frgthl | NIR_Frqtho | NIR 2L1
Initial 0 1 1 0 0 0 0 0
Type RIW RIW RIW RIW RIW RIW RIW RIW
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38

TC32306FTG

[D7:D6]Charge2_Ref1..0 [$idhi b % % Bk 78 v R 50

SR B LR AR R 7S L 2 (h'10[D6]Charge2_en="1") , MBS, BEHIE LS E R (vref) [ERERI 1] 3% t.
XHBELE vref A1 vi s LSS N HUED Z ZHIZERHE K T %777 %%: h’11[D7:D0]Charge2_Th7..0 % & Ik St H- P15 0L R A A 30

EREFIA) % % 1: 1=nc’/ fbe

nc':“(1/nn)+(1/nc)” frIR1%L
nc: i3 B AT 17

Charge2_Refl1..0 ffH (L FHE).

nr: % B UL A A7 4% : [D5:D3]Cmp_Ref2..0 KI{H .
foc: N HI B0 5 S AR LR T LR 32 JE I A 27 £ 4% . h’OE [D4:D1]BRF_Bit3..0

[D7]Charge2_Refl [D6]Charge2_Ref0 1/nc nc
0 0 1/4 4
0 1 1/8 8
1 0 1/16 16
1 1 1/32 32

KTEIE R RE R E 2, 1.65.9 —T.

TER: PURR AR PEM AR ROAUE A 1 30.32MHz KIS BN 4 S i

[D5:D3]Cmp_Ref2..0[ %4 Lk a8 5% Hi~F]

T2 AR S5 A0 LR 1) 8 4 e

TAME I Hchs Bl o e e 1 A0 2

215 B A L s U Fe e 1 e — BT
3uvref flvi (CBIRLERMABRE) 2 Z40HEK N T3 F4%: h’11[D7:D0]Charge2_Th7..0 ¥ & K& S o

BRI B 41 12 1=nr/ fbe
nr:i B L E4S: [D5:D3]Cmp_Ref2..0 HIfE (W TF£).
foc: AR £ 15 S A B T LU R 38 R 25 27 /7 2% h’OE [D4:D1]BRF_Bit3..0

[D5]Cmp_Ref2  [D4]Cmp_Refl  [D3]Cmp_Ref0 1inr nr
0 0 0 1/128 128
0 0 1 1/256+1/512 170.7
0 1 0 1/256 256
0 1 1 1/512+1/1024 341.3
1 0 0 1/512 512
1 0 1 1/1024+1/2048 682.7
1 1 0 1/1024 1024
1 1 1 1/2048+1/4096 1365.3

RTHIRLE RS E R L, W 659 —

e

o

ER: R ERIENAR I BUEANZR i 30.32MHz IS H I PR S 1 .

[D2:D1]NIR_Frqth1..0[NIR JE% 23555475 1]
[D1:D0]= b’00:631 kHz(¥I 44 11)

[D1:D0]= b’01:659 kHz
[D1:D0]= b*10:689 kHz
[D1:D0]= b’11:712 kHz

[DOINIR_2L1

HIELEEH] NIR 3£ 2%(h'10[D1INIR_Fil_en = "1"), 4t 228815 17,

72
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TOSHIBA %jc TC32306FTG

6.10.20h’1C WEFER T
R 6-75 FE2E(h'1C)

D7 D6 D5 D4 D3 D2 D1 DO
Name Peak_ Peak_
Peak_Ref2 Peak_Refl Peak_Ref0 Chargel Chargg0 NIR_2L0 NIR_L1 NIR_LO
Initial 1 0 0 0 1 0 0 0
Type R/IW R/IW R/IW R/IW RIW R/IW RIW RIW

[D7:D5]Peak_Ref2..0[BR#il%5 CUsAH frAF B R HOE RO ]

QIR B E ASK f# A (h'OA[D4]FSK_ASK="1") FI¥fE LLE Stk e 2 (h'10[D6]Charge2_en="1") , M E AR, WEIEME R
o R (10 JC LS ) 5 5

BRERIS R AL 12 1=tr / fbe

tritb 2P 7 7% Peak _Ref2.0 HIWEM (WTFH).

foc: N HI B0 5 S AR B T LURF 32 JE A 27 £ 4% h’OE [D4:D1]BRF_Bit3..0

[D7]Peak_Ref2 [D6]Peak_Refl [D5]Peak_Ref0 1itr tr
0 0 0 1/64 64
0 0 1 1/128+1/256 85.3
0 1 0 1/128 128
0 1 1 1/256+1/512 170.7
1 0 0 1/256 256
1 0 1 1/512+1/1024 3413
1 1 0 1/512 512
1 1 1 1/1024+1/2048 682.7
KT A RFE G, W 6.5.7 —75.

R R ERIENAR I BUEAZE i 30.32MHz IS H I Bl S 1 .

[D4:D3]Peak_Chargel..O[ Rl 2% (0B fReFHE AR RED ]

QIR B E ASK fETH (h'OA[D4]FSK_ASK="1") FI¥dfE LLE Stk el 2 (h'10[D6]Charge2_en="1") , MEE AR, WEIEMHE R
R R (10 78 RS ) 8 B0 (BN ER

FEH ] E 1 =tp®/ fbe

tp”:“(Ltp)+(Lir) "I {51 4

tp: b 2577 2% : Peak_Chargel..0 R EM (WFH).

tritb 277 #%: Peak Ref2..0 HI¥ B AL

foc: N HI B0 5 S AR LR T LURF 3 R A 27 £ 4% . h’OE [D4:D1]BRF_Bit3..0

G G | w
0 0 1/8 8
0 1/16 16
1 0 1/32 32
1 1 1/64 64
KT R, 657 —75.

TER:  PURR AR PR AR ROAUE AR 1 30.32MHz HIZ B I 4 St

[D2INIR_2L0
QI NIR 3% 2% (h'10[D1INIR_Fil_en = "1")FI4EIR K1 (h'10[DO]Sel_Det = "0"), K 751745 1 N“0”,
QIR EEH] NIR 3£ 2% (' 10[D1INIR_Fil_en = "1") Rk i+ 4kl (h'10[DO0]JSel_Det = "1"), 4 ILAFAF2REA“L".
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WIREF NIR JE %% (h'10[DLINIR_Fil_en = "1")FIZERAG (h'10[DO]Sel_Det ="0"), ¥k 17 8B M1",
AR EEA] NIR JE3; 25 (' 10[D1]NIR_Fil_en = "1")Ffikir i+ &k il ((h'10[DO]Sel_Det = "1"), b7 4788 5 07,

[DOJNIR_LO
AL NIR JE3% 25 (h'10[DAINIR_Fil_en = "1"), Kt %77 2818 907,

6.10.21h’1D H3j<H B Bk E
& 6-76 T2 (h’'1D)

D7 D6 D5 D4 D3 D2 D1 DO
Name Ontime7 Ontime6 Ontime5 Ontime4 Ontime3 Ontime2 Ontimel Ontime0
Initial 0 0 0 0 0 0 0 0
Type RIW RIW RIW RIW RIW RIW RIW RIW

[D7:D0]Ontime7..O[FF4E I H]]

IR E EEhH B (W'10[D4]AUtoOffB_en="1"), % E/E.

BB AN, B2 A0 B B BRI IS T N1k G IC 168 3T 5 A KI5 54, TC32306FTG KifETt
T 25 1) ) S 24 5 e 3 2 R

- WHETEH

[D7:D0]=0 - 255 (b’00000000 - b’11111111)

#IUB{E: 0 (b’00000000)

A 275.6ms(h’00000000)

#/Iv: Oms(b’00000001)

*H I 2% A KA B MBI T 30.32MHz (155 I iR .

- E TR

n: Zf74%: [D7:D0]Ontime7..0 ik B 1H

TH B2 R B toff = 2%%/foscx(n-1) (n=0 F&4M)
A B B B B A toff = 21%/foscx255 (n=0)

fosc: ZFE 44 (30.32 MHz)

bE=

DB T SR A BB A Ak, TP A S, K TC32306FTG [IRZS A AL M BB T R 25 1798 10 B B A e e 3

%gﬁé‘ﬁ?ﬁiﬁ% DI 5% ) JE ST B A TR — RN B UIR S He 4 RIS AT RS A28 78 EEPROM MR, LaF 4%
‘7\ %ﬂ Y ‘nm Ao

6.10.220°1E 15 SAGI AN4E e i 0l s 0
R 6-77 % (W1E)

D7 D6 D5 D4 D3 D2 D1 DO
Name Lock_DET | DRSSI_DET | Noise_DET Pre_DET - - - -
Type R R R R R R R R

[D7]Lock_DET [#f A& {5 5 45 ]
PLL Bi5e R4 .

0 RBE

140

[D6]DRSSI_DET [RSSI #&:1lll]
ORI FErp /AR H
1A B (RSSI_DET_out {5 5="H")
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[D5]Noise_DET[M 75 £l
OAE R A A /A ]
LKIE] (NDET_out f55="H")

[D4]Pre_DET[Hi 3]
O:FERTIMS FE A 22
LA F] (Preamble_DET out {5*5="H")

[D3:DO]
UL H ARZE N 07,

6.10.230°1F V&8 {555 UL
R 6-78 FFEE (h'1F)

D7 D6 D5 D4 D3 D2 D1 DO
Name PEAK? PEAK6 PEAK5 PEAK4 PEAK3 PEAK2 PEAK1 PEAKO
Type R R R R R R R R

[D7:DOJPEAK?Y..0 [ {45 B T I i
W R FLBR 1) 8 S W (R Rt . 76 FSKCIRZS R, LB 25 AR 1% Hi 4 79h"00000000”

bE=

FE ASKCRZAS T, A7 A7 s VAR ORAF rUBR RO EL, 200t LA ROl e WL 2 AN

6.10.24h’20 4 LA A g 1
% 6-79 T2 (h'20)

D7 D6 D5 D4 D3 D2 D1 DO
Name Ref diff? | Ref diff6 | Ref diffs | Ref diff4 | Ref diff3 | Ref diff2 | Ref difft | Ref diff0
Type R R R R R R R R

[D7:DOJRef_diff7..0 [##fs tL A &3 27 RS il 1]

i e LB FLBR Y 8 i S AT . AN M A AR BB I BT AT . 1LSB MM HAE 4 T (1/1.53) kHz
MR . WRER R INSIHIE 165.75kHz I, th75 /7@ 0% A D9 b'11111111" . WER AT B R BR BAE AT, AR A7 s 10 R EA
“p'00000000” .

6.10.25h’21 3 Hhiseas el 2

R 6-80 AFAEAR(h'21)
D7 D6 D5 D4 D3 D2 D1 DO
Name Ref _bias7 Ref_bias6 Ref_bias5 Ref_bias4 Ref_bias3 Ref_bias2 Ref_biasl Ref_bias0
Type R R R R R R R R

[D7:DO]Ref_bias7..0 [£i# ik a5 1152 2% da i I )
B O EOE E A A HRER B 8 TS, 7R E FSK I, 1LSB MfiiAR 24T (1/1.53) kHzx 4 fER . ke i v ik
ARFH,  MREF AR 1Y% H 4B 2 h'000000007
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6.10.26h’22 RSSI Ea M5l
R 6-81 FAE(h'22)

D7 D6 D5 D4 D3 D2 D1 DO
Name DRSSI7 DRSSI6 DRSSI5 DRSSI4 DRSSI3 DRSSI2 DRSSI1 DRSSI0
Type R R R R R R R R

[D7:DO]DRSSI7..0 [ RSSI L1 Wi ]
Hit oA 8 [y RSSI L. W E s RSSI B SR, Moy 4728 i H{f24*0'00000000”

6.10.27h’23 MEFE{E5 B
R 6-82 T (h'23)

D7 D6 D5 D4 D3 D2 D1 DO
Name DNDET7 | DNDET6 DNDET5 | DNDET4 | DNDET3 DNDET2 | DNDETL | DNDETO
Type R R R R R R R R

[D7:DO]DNDET?7..0 [ 7 K i ¥ 1 0]
Frth oy 8 A M PRI H S o G SR S R P B B AR R, A AE 2R B H 1 2 “b'000000007
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7. #EXTBRBIEE
R 7-1 4B RBEME
(TEEAT WA 4G e R B S B R I R, Ta=25°C; LR AR B iR . )

Characteristics Symbol / Pin Name Rating Unit
Power supply voltage 1 COM_VDD, A_VDD_5V Min. -0.2 / Max. +6.0 \Y
Power supply voltage 2 A _VDD_3V Min. -0.2 / Max. +3.6 \Y
Voltage difference between pinsl COM_VDD -A VDD_3Vv Min. -0.2 / Max. +6.0 \Y
Voltage difference between pins2 A_VDD_5V-A VDD_3V Min. -0.2 / Max. +6.0 \Y
Voltage difference between pins3 COM_VDD -A VDD _5V Min. -0.2 / Max. +0.2 \Y
Min. -0.2/

DATA_I10, CS, CLK, MOSI,

Input voltage (I/O pin) ~ ' MISO Max.COM_VDD+0.2 or 6.0 v
(Whichever is lower.)
Min.-0.2/

Input pin voltage 1 ENB, 3V/5V Max.COM_VDD+0.2 or 6.0 \Y
(Whichever is lower.)

. RESET, TEST, MODEL1, .

Input pin voltage 2 MODE? Min. -0.2 / Mx. +6.0 \Y
Min.-0.2/

Input pin voltage 3 RX_SW, TX_SW Max.A_VDD_5V+0.2 or 6.0 \%
(Whichever is lower.)

Signal pin voltage RF_OUT, PA_OUT Min. -0.2 / Max. +3.6 \Y

Maximum input power RF_IN Max.10 dBm

Power dissipation PD Max.1.0 W

Storage temperature range Tstg Min. -55 / Max. +125 °C

S SR P A BB AR (AT R R, BRI G A A 10— LM (02 .
L e e RN s AR T
SO0 ] B b AT Ay FAR RO . BEAb, I SLEE R AU (AL OB AT, o At A,
JFEUU B BRI G KR (xR B PN Nl e ok
R, AR GRS BT 2 AT, 2 Rt A SO 0 B A P

Ii
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8. TI/EVEHE
% 81 THHEE

(FEA e iR VOIS LT, Ta=25°C; MR NXTHLSEHIE. )
Test

Characteristics Symbol Circuit Test Condition Min Typ. Max Unit
Temperature range Topr - - -40 25 110 °C
Supply voltage range
V - - 24 5.0 55 \%
(For 5V Use, in SPI Mode) oE
Supply voltage range
V - - 2.0 30 33 \%
(For 3V Use, in SPI Mode) oEv
Supply voltage range
PRy g. g VDDE2P (5v) - - 25 5.0 55 \Y
(For 5V Use, in EEPROM Mode)
Supply voltage range
PP VbpE2P (3v) - - 2.5 3.0 3.3 \Y

(For 3V Use, in EEPROM Mode)

RF frequency rangeat 315MHz frr 15) - IF ;é?égé’g’z\’ﬂzgand 310 | 31494 | 316 | MHz

RF frequency rangeat 434MHz frr a0y - 'F§(203S°égé/\3’\é'&eHbZa”d 433 | 43392 | 435 | MHz

RFfrequency rangeat 868MHz o (56) - IF ;2035%36/ \é\é'&eHbza”d 868 | 868 | 870 | MHz

RF frequency rangeat 915MHz for 015 ; IF j(%?’gé';j)’ gga%ga“d 902 | 915 | 928 | MHz

X_IN Signal input level Vx N - Peak to peak value 0.5 - 15 \%
TAEEH R AR CL R 26 BIAEAE G340 0 B AU PR IS IS L T, D RERIFEE A I Th REIBAT .

9. HESH

(BrAERAME, Ta=25°C, Vop=5.0V (5V M) , fin(RF)=314.94MHz, fin(X_IN)=30.32MHz, Vin(X_IN)=1.5Vp-p,
@%:zlzf%oﬁkm, fmod=600Hz, FSK ], ENB=w%;, f(IF)=230kHz (FEMiED) |, WE 72N 0A[D7]="1", HAh2r(7a%
WNVIAHE)

K 9-1 — stk

Characteristics Symbol C-irristfit Test Condition Min Typ. Max Unit
ncé’gg':afoggﬁ’(mft'o” RF-receiving, || oo | 112 314.94MHz 72 | 97 | 122 | ma
ncé"srlgrgtafoggll’(mzpt'o” RF-receiving, | loom@xz | 115 433.92MHz 69 | 92 | 115 | mA
ggﬁgg;ﬁ/‘::;“r;‘é’g%”nal FSK 3 loom@os | 97. 868MHz, 915MHz 81 | 108 | 135 | mA
| oo | aa | ma
| os [ uo | ma
ggrgéﬁ/‘?g;“mgf’g”nal ASK 3 looan o2 |17 868MHz, 915MHz 83 | 111 | 139 | mA
ggzs;;scrgﬂiiunn;pltion ' loo oz U2 get maxirf]t?ﬁggllj\t/lpﬂi L-Jr?fr}]odulated 90 120 150 mA
Y Y T I I T
g:\;irre]gt consumption, in Battery loo &5 11-2 ) ) 0 5 HA
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R 9-2 5] etk
Characteristics Symbol '-I'est. Test Condition Min Typ. Max Unit
Circuit
Input low voltage 1 Viu - -0.2 0 COI)\(/Ia\gDD \Y
Leakage current 1
Low voltage input h i i i > nA
(Low voltage input) ENB, RESET, 3V/5V, MODEZ,
DATA_IO, MISO, MOSI, CLK, CS
Input high voltage 1 Vi ; - COM_VDD | o vpp | COMVDD |y,
x0.8 +0.2
Leakage current 1
. . lin - - - 5 HA
(High voltage input)
Input low voltage 2 Vi - -0.2 0 A—\i%DZ—E’V \%
Leakage current 2
. li2 - - - 5 pA
(Low voltage input)
RX_SW, TX_SW
. A _VDD_5V A_VDD_5V
Input high voltage 2 Vimz - %08 A_VDD_5V +0.2 \Y
Leakage current 2 | 5 A
(High voltage input) "2 "
Output resistance Ron1 - Low Drive 7.5 10 125 kQ
Output low voltage 1 Vou - DE%’A-I'I-"IO\\/I_(I)CKI’Il O.IErL:A - - 0.4 \%
DET_TMONI2 | High Drive —
Output high voltage 1 Vont - Ol%*; A 46 - - \Y;
Output low voltage 2 Vois - Olgan:A - - 0.4 \Y;
Low Drive
Output high voltage 2 Vorz - _OI%HH;A 46 - - \Y
MISO
Output low voltage 3 VoLs - 1I8an_A - - 0.4 \Y
High Drive
Output high voltage 3 Vohs - —1I%Tr_1A 46 - - \Y
Output low voltage 4 VoLe - 1|8rL:A - - 0.4 \Y
CLK, CS, MOSI
Output high voltage 4 Voha - 1'%*;; A 46 - - \Y;
Output high voltage 5 Vous - RX_SW, TX_SW 2'%*;: A 4.2 - - \Y
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R 9-3 SRR
Characteristics Symbol '-I'est. Test Condition Min Typ. Max Unit
Circuit
LNA gain Gy (na 11-4 50 Q termination -11 -8 -5 dB
IF filter lower cutoff frequency 1 IFL - IE = zfa%lf}c—jlljl E/(\)lllgte band - 70 90 kHz
IF filter higher cutoff frequency 1 1Fu; - IF = ZE%ESE/ F\)/?/:gte band 370 390 - kHz
IF filter lower cutoff frequency 2 IFL, - IF = Zsfgl;SHdz?l\BI(i)gzitl e band - 140 160 kHz
IF filter higher cutoff frequency 2 1Fn2 - fo-3dB point 390 410 - kHz

IF = 280kHz/ Middle band

Vin (MIX) = —80dBm,

RSSI output voltage 1 Vgssit 11-5 Unmodulated 0.30 0.55 0.80 \Y
RSSI output voltage 2 Vrssiz 11-5 V"b(m; djgfe%m' 0.85 1.25 1.60 \Y
RSSI output voltage 3 Vrssia 11-5 V"b(m: d[ﬁgfe%m' 1.85 235 | 2.80 \Y
RSSI output resistance RRgssi 11-3 - 375 50 62.5 kQ

Vin (MIX)= —GOdBm,
Duty ratio DRn 11-5 DATA_IO pin output, 45 50 55 %
Data pattern:010101---

(BRAE S AME, Ta=25°C, Vpp=5.0V (5V MH) , fin(RF)=314.94MHz, fin(X_IN)=30.32MHz, Vin(X_IN)=15Vp-p,
FSK I, ENB=f, SHURSE, JEMS], WEFAEN0AD7]="1", HAha (3 B NI {E)

R 9-4 GHUR SRR

Characteristics Symbol C-irristjit Test Condition Min Typ. Max Unit

FSK, 314.94MHz,Unmodulated,

Via a matching circuit,

Set maximum output,
Output level (315MHz)1 Prx @)1 11-6 8 10 12 dBm
ASK, 314.94MHz,Peak power,

Via a matching circuit, Set
maximum output,
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10. ZERpHHERE

W EZH%E, AR ESAEAHIAIE.

° (BRAES A #E, Ta=25°C, Voo = 5.0V (5V WD), fin(RF)=314.94MHz, fin(X_IN)=30.32MHz, Vin(X_IN)=15Vp-p,
fiifs=+/-40kHz, fmod=600Hz, FSK I, ENB=w, f(IF)=230kHz (FisiiE) , "B % A7Fa%:h’0A[D7]="1", JAth%s
FERBCAVIIATE)

#£ 10-1 S EE

Characteristics Symbol C-irristjit Test Condition Typ. Unit
Regulator output voltage 1 A_REG30 - For 5V use 3.0 \Y
Regulator output voltage 2 A_REG15 - - 15 \Y
Regulator output voltage 3 D_REG - - 15 \Y
Regulator output voltage 4 PLL_REG - - 15 \Y

& 10-2 HHRESH R R
Characteristics Symbol ‘_I'est_ Test Condition Typ. Unit
Circuit

. P 314.94/ 433.92MHz, IF=280kHz/ Middle band, FSK,
Receiver sensitivity 12dB SINAD1 12dB SINAD1 - Deviation=+/-40kHz -117 | dBm

. P 314.94/ 433.92MHz, IF=230kHz/ Wide band, FSK,
Receiver sensitivity 12dB SINAD2 12dB SINAD2 - Deviation=+/-40kHz -116 | dBm

915MHz, IF=280kHz/ Middle band, FSK,
Receiver sensitivity 12dB SINAD3 12dB SINAD3 - Deviation=+/-40kHz, -116 dBm
except for the harmonics of reference clock

915MHz, IF=230kHz/ Wide band, FSK,
Receiver sensitivity 12dB SINAD4 12dB SINAD4 - Deviation=+/-40kHz, -115 dBm
except for the harmonics of reference clock

. s 314.94 MHz, IF=230kHz/ Wide band,
Receiver sensitivity 12dB SINAD5 12dB SINAD5 - ASK, 90% depth, square wave input -121 dBm

LNA voltage gain (315/434MHz) Gy Ay - 314.94/ 433.92MHz,via a matchingcircuit 35 dB
LNA voltage gain (868/915MHz) Gy (naL - 868/ 915MHz, via a matching network 26 dB
Mixer conversion gain 1 Gy Mixy1 - 314.94/ 433.92MHz, 50 Q termination 31 dB
Mixer conversion gain 2 Gy mixy2 - 868/ 915MHz, 50 Q termination 35 dB
Mixer Intercept point (3rd order) 11P3 - Input referred value -9 dBm
Mixer 1dB compression IP1dB - Input referred value -18 dBm
Image rejection ratio IRR - - 35 dB
IF AMP gain Gvap - - 51 dB
IF filter attenuation IFFarr - 300kHz offset IF=280kHz / Middle band 18.6 dB
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(BAEBEIMZE, Ta=25°C, Vop=5.0V (5V MM, fin(RF)=314.94MHz, fin(X_IN)=30.32MHz, Vin(X_IN)=1.5Vp-p,
FSK l, ENB=&, HHHUS, RS, WEZFFRN0AD7]="1", HALTF/AIR B NVIMHIE)

R 10-3 MR FSHRELR

. Test -, .
Characteristics Symbol Circuit Test Condition Typ. Unit
ggf{fgﬁsﬁﬂi?ﬂ?‘g'o” ' Ipob ()2 - Register:h’13 [D3:D2]="10" 10.4 mA
ggt:ﬁ;ﬁscn(;:ﬁ:lnrgglon ' Iop (Tx)3 - Register:h’13 [D3:D2]="01" 8.8 mA
ggf{f:;scrﬁﬂi?nnﬂ'on ' Iob ()4 - Register:h’13 [D3:D2]="00"(Minimum level) 73 mA
RF-transmitting power level .
(315MHz) 2 Prx @152 - Register:h’13 [D3:D2]="10" 8 dBm
RF-transmitting power level .
(315MH Prx 3153 - Register:h’13 [D3:D2]="01" 4.7 dBm
7)3
RF-transmitting power level . .
(315MHz) 4 Prx @158 - Register:h’13 [D3:D2]="00"(Minimum level) 0 dBm
R 10-4PLL SE et SR
- Test -, .
Characteristics Symbol Circuit Test Condition Typ. Unit
Lockup time irm - - 50 us
450kHz offset C/N (RF-transmitting) C/N1 - 315/ 434MHz, Unmodulated 70 1g(|)?l)<clf|z
1MHz offset C/N (RF-transmitting) C/N2 - 915MHz, Unmodulated 60 385(%2
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11, BLRIP R H %

DA 003 P i s i P P s ) T AU T 7 S R o 2R 28 W) AN DRAIE I B8 TO AR A2 1R 5 10 B AR _EAS R A i e
R

© ||

50Q Line 0.01pF

SW3 0 SW4 Q

51Q
O

0.1pF

D_REG
n ()
PA_GND2

o 0.1pF @ @
H
i lOOIp? @ Q
HH = ()
100pF 31 IF_REF ( 15 I I
3_“_ TC32306FTG A_GND ( 14 o

o
£,
/77 S77 77

0.1uF
DET_TMONI1 I—E
—
! o ™ < Swi
Z Z
35 ) DATAIOS - E @ 0 o—+
= = o) LL
I—I - | E'i
o— —
(Deowy g § 1 OlE s\
O o L [a)] a4
>
wn
1 2 4 7 Q' o 330pF
a B
o 2 <>c' m
Z o
Q Q = Q = w g
= n S 8
7 Y Y =8 =
E L L — o
o o L
e § § 2 Is Es 2
— =] — o -
ol c
? 3
o o] o o o © - ©

MR, Voo vy, Voo vy, Tre a15), Tre @ss), Tre @se), fire o15)

bE=

TEN B R TS AT R 5 & . TC32306FTG [ HJE H R i SW1 fll SW2 %+, SW3 Fil SW4 TIEH: F iR 23 Fl AN E 5 o

A 11-1 BRI B
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Y74
A ‘h4 50Q
20
o)
o ‘
n
) 17
&
% 16 ’_”_"_”_E TAREKFPE: Topm R0t b ®x)2, Ioofm ®Rx)3, Ibbam ®x1IbDam RX)2,
8 lopam (Rx)3, Iop (mx)1, Iop (rx)pacrr, Iob es)
[ 33 12
o *34 T BV A5, J531 14 5 BT
35 10 FEIE SN, 8 A SW5 H55] 1 35 BT .
FEIE SRS, I8 27 7748 BON IR P AR . 72 PA
3 5 ANEATHER TN &S E SN, & EB& A
h13[D1JPA_en="0""
EH‘J‘E‘UHU%%%EE%H‘J} Bt 500 sk v B 51, A
T 7o

/J; FEBIE A BRI, K551 3 BOMAR AP

A4

B 11-2 PR B CHARAME)

) 6 Rrssi = Vin/ |

|_

LL

(o]

o

o

AN

3 WkEFHE: R

~ Vin(=0.2V) AT Ress
*J§1E TC32306FTG JCHL I B A &, 78 TAE P (R
AR E I L

B 11-3 MR (RSSI_OUT 5| % HFH)
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11 b—||—&
| 50QLine -
Measuring

linstrument

TC32306FTG

50QLine Signal

Source

TARERE: Gy nay

A 11-4 PR BB (LNA #H38)

L

TC32306FTG

Signal
Source

B 11-6 MR B (FHIRH)

| 50Q Line Signal

TC32306FTG

Measuring
Instrument (a)

Source

Measuring
Instrument (b)

MREEPE: DRim Vrssit, Vrssiz, Vrssia

*WilERE (@) RIE DRfm,
B ERE (b)) WE Vrssi/Vrssiz/ Vrssis.

B 11-5 PR R GO

Measuring
linstrument

="

TREFE: Prx @isp

*E ASKCIRA T, IR S5 R 51 R 35 RN E .
7E FSKOIRA T, I@IDK 51 35 Bk FRINE. GBI
FFas AR D
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12. ZEHR

CRAM R BRI, SEOGR FERFE S . R T A URFEZ 4, KIS Bl ik 2 IR PRAE )

RX Current Consumption vs.
Power Supplv Voltaae Characteristics

14

X

12

10

(mA)

RX(FSK)

K RX(ASK)

Current consumption

|DD
e (o2}
—

VDD: 5V use
f(RF)in=314.94MHz

BS

¥

<Meas point>
VDD at multi meter

0 1

2
Power supply voltage Vpp

3 4 5

V)

FSK Current Consumption vs.

Power Supply Voltage Characteristics 314.94MHz

12 T

llS"C/\
10 A

25°C

=

(mA)

[

Ibp

Current consumption

VDD: 5V use
f(RF)in=314.94MHz
FSK mode

<Meas point>
VDD at multi meter

0 1

Power supply voltage Vpp

2

3 4 5

V)

FSK Current Consumption vs.
Power Supply Voltage Characteristics 915MHz

14

1usc |

12

/

25°C
I

10

-40°C

[

(mA)

IDD
o

VDD: 5V use
f(RF)in=915MHz

Current consumption

FSK mode
<Meas point>
VDD at multi meter

0 1

Power supply voltage Vpp

2

3 4 5

V)

Current consumption
IpD  (MA)

IpD  (MA)

Current consumption

Current consumption
IpD (MA)

12

10

FSK Current Consumption vs.
Power Supply Voltage Characteristics

314.94MHZ\ 915MHz
X
2
1
433.92MHz
VDD: 5V use
FSK mode
<Meas point>
/' VDD at multi meter

1 2 3 4 5
Power supply voltage Vpp (V)

FSK Current Consumption vs.

Power Supplv Voltaae Characteristics 433.92MHz

12

10

12

10

T
115°C
| s
25°C
P
//\ -40°C
AV

VDD: 5V use
f(RF)in=433.92MHz
FSK mode
<Meas point>
VDD at multi meter

1 2 3 4 5

V)

Power supply voltage Vpp

FSK Current Consumption vs.
Power Supply Voltage Characteristics

5V use
A

AL

I 3V use

f(RF)in=314.94MHz
FSK mode
<Meas point>

VDD at multi meter

/

1 2 3 4 5

V)

Power supply voltage Vpp
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(mA)

Current consumption
IDD

Gain (dB)

W)

RSSI output voltage Vrss

ASK Current Consumption vs.

Power Supply Voltage Characteristics 314.94MHz

14
12 115°C
/\,-—
10 /\\_ 25°C
/ -40°C
8
6
VDD: 5V use
f(RF)in=314.94MHz
4 ASK mode
<Meas point>
2 VDD at multi meter
04 :
0 1 2 3 4
Power supply voltage Vpp (V)
IF Filter Characteristics
10 T T
Wide band
0
-10 t t
Mijddle hand \
-20
-30
-40 \
-50
-60
-70
VDD=3.0V (3V use)
.80 |— f(MIX)in=314.94MHz
90 I I I
0 200 400 600 800 1000 1200
IF(RFIN) (kHZ)
RSSI Output Voltage Characteristics
(RF input)
3
25°C
25
2 |~ -40°C
115°C
15
VDD=3.0V (3V use)
f(RF)in=314.94MHz
1 IFBW: 320kHz
<Meas point>
05 RSSI_OUT at multi meter
0
-130  -110 -9 -70 -50  -30  -10 10
RF IN input level Pgrgin  (dBm)

MIX Intercept Point

40
—_ VDD=3.0V (3V use)
E 1IP3: -9dBm
=) 20 | 1dB comp (Input ):
. -18dBm o~ '
o) 0 o !
> 20 -
- / Desired wave <Desired>
3 f(RF)in=314.94MHz
g 40 <Un-desired>
a f(RF)in=313.94MHz
3 Un-desired wave +312.94AMHz
o -60
=
VA
-80
60 -50 40 -30 -20 -10 0 10
Mixer input level  Pgux iy  (dBm)
(SG indication)
RSSI Output Voltage Characteristics
(RF, MIX input)
3 : :
314.94MHz
— (RF-IN) >
2 25 |
5 433.92MHz ]
%) (RF-IN)
£ 2 /
\ 314.94MHz
N 915MHz (MIX-IN)
[o] - ~ [
= 15 |- (RF-IN) / / 433.92MHz
>
Z (MIX-IN)
3
g / \ \
3 4
E / VDD=3.0V (3V use)
% / IFBW: 320kHz
x 05 915MHz - <Meas point>
(MIX-IN) | RSSI_OUT at
‘ multi meter
0
4130 -110 -9 -70 50  -30  -10 10
Input level Py (dBm)
RSSI Output Voltage Characteristics
(MIX input)
3 T
VDD=3.0V (3V use) 25
S f(MIX)in=314.94MHz
< 25| IFBW: 320kHZ e
& -40°C
4 <Meas point> ‘
> 2| RSSI_OUT at L1seC
@ multi meter
&
= 15
o
>
=
>
I= 1 ,
>
o /
% 0.5
14
0
-130  -110 -9 -70 -50  -30  -10 10
MIX IN input level P(MIX)IN (dBm)
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S-Curve Characteristics (Delay detection)

12
—
1
b
-90dBm
@ -100dBm_] ;70dBm
2 08 7 \ 4
= -50dBm
g -110dBm >
2 o A\
2 e —— S
= \ S -120dBm
s}
[ 04
b VDD=3.0V (3V use)
3 f(RF)in=314.94MHz
) 02 FSK, delay detection
Ly <Meas point>
DET_TMONI3 at multi meter
0
0 200 400 600 800
IF(RF IN) (kHz)
12dB SINAD Sensitivity Characteristics
(ASK)
-50
VDD=3.0V (3V use)
TE\ -60 ‘ ASK: 90% depth
o \ f(RF)in=314.94MHz
o
~ -70 .
<Meas point>
2 & \ DET_TMONI3 at audio
:E ) \ analyzer
%) T
2 :
-90 Middle band (600Hz)
3 debapi ooz
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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 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 AWRITTEN 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 ARESULT OF
NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.
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