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Pin Description

GND
Cce
CLK2
cs
CLKI »

General Specifications

Concittons: VDD =43V, VER =0V, T, =- 400 10 + B3

Svmbol [Parameter (condition) | Notes | Min. | Tvp. | Max. | Units
Qperating conditions
YLD Supply voliase 1.9 3.0 3. W
TEMP Operatmg Temperature -40 27 8E "
Digital input pin
Vi |HIGH Jevel npui volage VDD- 0.3 D) v
W LOW level input voltage Vs 0.3 W
Digital output pin
Ve HIGH level cutpat veltage i 1,=-0.5mA) VIDD- 03 VDD W
Vg LOW leval autput valtaige (g =0.5mA) LES 0.3 v
General RF conditions
Foge Operatng frequency 1) 2400 2524 Mz
Af Frequeney deviation e i
Rumix [ata vate =hecl Bure™ 0 | D0 kibp
Foyparagy | Channel spacing | MH:
Transmitter operation
I, - KMaximum Cutpat Power 4) i} +4 dBm
P ure RE Power Contol Runge 16 20 fibi]
P paviop RF Prower Control Range Resolntion £ R
Prn 20dB Bandwidih for Modulated Cuarer 1000 k1l
Py 2™ Adiscent Channel Tranamit Pawer 2MH= 20 dRm
Py 3" Adiacent Channel Transmit Power 3MHz -40 dBm
Lo Supply current G Od B cutput power 5) 13 mA
v Supply current G - 204 Bim culpat power 3} 5.8 m.A
lyvin Average Supply current (@) -SdBim cutput &) 0.8 m.h
power, Shock Burst™
lyiap Average Supply current in stand-hy e de 7 12 A
v Average Supply current 1n power down | 1A
Receiver operation
ly1yp supply current one channel 250kbps 13 1m.A
lyvian Supply current ane channe | 1000kbps 19 1.4
Iy Supply current bwo channels 250kbps 23 A
Iyap Supply current twve charme ls 1000kbps 25 1
R¥epun  [Sensitivity ot 0% BER (@) 250k hps) ] dBm
FX g | Sensitiviey at 0 19BER (G2 1000k bps) -&0 dBim
Cllen /I Co-channel [ R
Clysgg 1* Adjacent Channel Selectivity /1 16 Hz -1 1B
Cilpy, 2™ Adiscent Channel Selectivity C/T IMH= - 16 R
Clagn |37 Adiacent Channel selectivity C/1 3MHz -2 Jills3
RX, Blocking Data Channel 2 -4 1R
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ShockBurst™

The ShockBurst™ technology uses on-chip FIFO to clock i data ata low data rate
and transmitar a very high rate thus enabling exwemely power reduction,

When operatng the TRw-24¢ m ShockBurst™, vou gam access o the high data rates
{1 Mbps) offered by the 2.4 Gz band without the need of a costly, high-speed nucro
controller (MCU) for data processing.

By putting all high speed signal processing related to RF protocol en-chip, the
TRF-24G offers the following benefits:

*  Highly reduced current consumption
e Lower system cost (factlitates use of less expensive micro contreller|

e CGreatly reduced risk of “on-air” collisions due to short transnussion tune

The TRF-24G can be programmed using a simple 3-wire mterface where the data rate
15 decided by the speed of the micro controller.

By allowing the digital part of the apphication to run at low speed while maximzmng
the data rate on the RF link. the nREF ShockBurst!™ mode reduces the average current
consumption 1n applications considerably.

ShockBurst™ principle

When the TRF-24G 15 configured i ShockBurst™, TX o1 RX operation 15 conducted
in the followmg way (10 kbps for the example only).
i

Continuows 10kbps H
8-bit TRF-2.4G

MCU HIRNNNENEEND o

ShockBurst™  1Mbps

Figure 4 Clocking i data with MCLU and sending with Shock Bust™ technology

Without ShockBurst™, running ai speed dictated by 10Kbs MCLU
- 10maA pariods b
‘T’ 1omApenod  10Kbs MCU with ShockBurst™
0 20 41 60 N [k 120 [ ol | &0 200 220 240
Time mS

Figure { Current consumption with & without ShockBurst™ technology
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Loading AD0OR
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l Maximym 256 bits
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Calculating CRC ADCR PATLDAD CRC
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-
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Figure 2 Flow Chart ShockBurst™ Transmit of TRF-2.46
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ShockBurst™ Transmit:
MO nterface pins: CE. CLK 1. DATA

l.

Las

=

When the application MCU has data to send. set CE high. This activates

RF246 on-board data processing.

The address of the recervimg node (RX address) and payload data s

clocked into the TRF248 . The application protocal or MCU scts the specd

<1 Mbps {ex: 10kbps).

MCU sets CE low, this activates a TRF248  ShockBurst™ transmission.

TRW-2.43 ShockBurst™:

e RF front end 1s powered up

e RF package is completed (preamble added. CRC calculated)

*  Data s transmatted at high speed (256 kbps or 1 Mbps configured
L'fl‘n" [ i N

e TRF246  return to stand-by when finished
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TRF-2.4G6
ol ™
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TRF-2.406
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{DR1/2) high

uCaniroller
Clocks ol
Baviad

'

W TRF-24G
Register

~Ell uil/_'f/

VS

TRF-2.48
=ets Data Ready

(ORA2) low

Figure 5 Flow Clart Shock Bursi™ Receive of 1re2as

Data content of registers:

Jr;:_ll-;i__;__l ACOR PAYLOAD ‘ CROC
ACDR FAY DAL CRC ‘
ADDR FaYLoAD CRC
ALDCR FaYLDA0 CRG

Fay L CAD

FAYLLAD

Ourput Redisler Emply
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RF24000V ShockBurst™ Receive:
MCU interface pins: CE, DRI, CLK1 and DATA (one RX channel receive)
|. Correct address and size of payload of incoming RF packages are sct when
TF246 s configured to ShockBurst™ RX,
To activate RN, set CE high
After 200 us setthing, TRr248 15 monitoring the air for mcoming

LU R o ]

communication.
4. When a valid package has been recerved (correct address and CRC found),
TRF246 removes the preamble, address and CRC bits,

5. mr246 then notifies (interrupts) the MCU by setting the DR 1 pin haigh.

f. MOU may (or may not) set the CE low to disable the RF front end (low

current maode).

The MCU will clock out just the pavload data at a suitable rate (ex. 10

Kbps ).

B When all pavload data s retrieved  TRE246  sets DRI low agam, and 1=
ready for new meonung data package (f CE s kept hugh dunng date
download. If the CE was set low. a new start up scquence can begin, sce
Figure 12

7144
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DuoCeiver™ Simultaneous Two Channel Receive Mode
[n both ShockBurst™ modes the TRF248  can facilitate simultancous
reception of two parallel independent frequeney channels ar the maximum data mate.
This means:
= TRF246 can recerve data from two | Mbps transmitters (ex: TRF-2.46
} 8 MHz (¥ frequency channels) apart through one antenna
mtertace
s The output from the two data channels 1= fed to two separate MCU
intertaces.
. ata channel 1: CLK |, DATA, and DRI
»  Data channel 2: CLK2, DOUT2, and DR2
o DRI and DR2 are available only m ShockBurst™,
The TRE248  [uolemer™ technology provides 2 separate dedicated data channels
tor RX and replaces the need For two, stand alone recerver svstenms

TRF-2.4G
'§::| Tx/Rx
TRF-2.4G :D
Tx/Rx

4 Tx/Rx

Figure 4 Simultaneous 2 channel receive on TRF2.46
There 1= one absolute requurement tor nsing the second data channel For the TRF-246
to he able to receve at the second data channel the frequency channel must be XVIHz
lugher than the frequency of data channel 1. The TRrz4e  must be programmed (o
receive at the frequency of data channel 1. ™o time muluplexing s used In - TRF-2.46
to fullil ths funcuon. In direct mode the MCU must be able 1o handle two
stnultancously incoming data packets 101t s not muluplexing berween the two data
channels. In ShockBurst™ it 15 possible tor the MOU to clock out ene data channel at
a tme while data on the other data channel waits for MCU availability, without any
lost data packets, and by doing so reduce the needed performance of the MCLU,

Clock ADDR, ™ DR1
Fopy = Recovery e CRC —pe CLKI CatalF gy
CataSlicer Check | DATA
Clack ADDR, = DRz
Freg=Fppt@MHz  ——mel Recovery. e CRC —= CLK2 Data(F
DiataSlicer Check | DOUTZ

Figure 8 DuoCerver ™ with two simultancously independent recerve channels
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DEVICE CONFI1GURATION

All configuratnen of the TRF246 s done via a 3-wure iterface wa smgle
combigutation register. The configuration word can be up to |5 bytes long for
Shock Burst™

Configuration for ShockBurst'™ operation
The combiguration word 1 ShockBurst™ cnables the TRF248 (0 handle the RT
protocol. Onece the protocol 1s completed and loaded into tRe248  snly one byie,

bt 7:0]. needs o be updated during actual operation.

The contiguration blocks dedicated 10 ShockBurst™ 15 as follows:
s Puyload section width: Specifies the number of payload bits in o RF package.
This enables the  TRF248  to distinguish between pavload data and the CRC

bvtes inoa received package
o Address wadth: Sets the number ot bits used for address in the RF package.
This enahles the TRF248 1o distmpuish between address and pavioad dara
o Address (RN Channel | amd 290 Destination address for recerved dats
o (RC: Enahles  TRRza on-clup CRC generation and de-codmge

NHTE:

These contiguration blocks, with the excepuon of the CRC, are dedicared for the
packages thata  TRF248 S t0receive.

In TX mode. the MCU must generate an address and a pavioad scenoen that fies the
configutation of the  TRF246  thal is to recerve the Jata

When using the  TRF248 on-chup CRC feature ensure that CRC 15 enabled and uses
the same length for both the TX and RX devices.

PRE-AMELE | ADDRESS FAYLDAD CRC

Figure 1 Deata packet set-up
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Configuration Word overview

Bit Number Name Function
position | of bits

- 143:120 24 TEST Reserved For testing
= = c - =
= 119:112 8 DATAI_W Length of data payload section RX channel 2
-
= 111104 5 DATAT_W Length of data pavload section RX channel |
=11}
-‘g 103004 40 ADDR2 Up ta 5 byte address for RX channel 2
s
= 6324 40 ADDR| Up o 5 byte addiess for RX channel 1
= - - - - :
E 138 s ADDR W Mumiber ofaddress bits (both KX channel s).
2 17 | CRO_I R ar 16 bit CRE
=
¥
2

16 (CRC_EN [.|1;|l"|cu||-L|||p{ R peneration/checking.

15 RM2_EN Enable two chanmel receive mode
; 14 M Communication mode | Direct or ShockBurst'™)
=
L]
= .
E’ 13 RFDR SB RF data vate ¢ | Mbps requires 16MHz crystal)
g
L¥)
a3 210 3 O P Cryvstal frequency
‘B
]
=
E 8 2 BF_PWR RF catput power
9
<
w IA 7 RE _CH# Frequency channel

] | RXEMN RX or TX operation

Table 1 Table of contiguration words.

The configuration word is shifted in MSB first on positive CLK 1 edges. New
configuration 1s enabled on the falling edge of CS.

NOTE.

Chn the (alling edge o €S, the  TRF248  updates the number of bits actually shilied n
during the last configuration.

Ex:

Il the TRF248 s to be configured for 2 channel RX in ShockBurst™), o total of 120
bits must be shifted in during the first configuration afier VDD 1= appliad.

Cinee the wanted protocol, modus and RF channel are set. only one bt (RXEN) 15
shitted 10 1o switch between RX and TX.
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Configuration Word Detailed Description

The following describes the function of the 144 bits (bit 143 = MSB) that is used to
conhgure the TRF2.46

General Device Conliguration: b 15:0]

ShockBurst™ Configuration: bu[ | 19:0]

Test Configuration: bit[ 143:120]

WISE | TEST
D142 | D42 T orar Joido [ oize [ oize [ oia7 [ oias
Feeserved for testing

. | o [ o [ o T v I 7 [ 1 [ o |
MSB | TEST
[T IETET I TS INTEE T EET TN INETETE TS TR TR TRV TR T [ETETI D)
Reserved for testing Tleae BT X
o Jo_ o Jo J1 TJo Tw_ Jo Jo TJo To J1  TJTr1_ i1 7 10 Toefil
DATA2 W

o1e [ oz | D17 [ olle | D115 | Di4 | DI | D2
Data width channel#2 in # of bits excluding addr/crc
o | o [ 1+ [ o ] o ] o ] o [ o ekt

DATAL W

piil [ oo | oie [ojes | pior | pios | 0ios | Diod
Data width chaunel#1 in # of bits excluding addr/ere

o | o T 1+ T o T o T o J o ] o B
ATINRZ
Drod [ pier Jeror [ D71 [ D7 [ Deo [ De [ De7 [ Des | D3 | Ded
Chanrel#2 Address BX [ up to 40bit)
i o T o T T T T T T T T e e T T T T Dl
ADDR 1
Dei  JDe2 JToel [ .. Tosl [Dso Jozw Tox o2 Jox JD2 DM
Chanmrel#1 Address RY [up to 40bat)
o [ o T o T T v T v T v T o T e T 1 T 1t T Pl
ADDR_W

023 | D2 [ pa1 Jpw [ pw [ Dig
Address widih in # ol bits (both channes)

o [ o [ 1 T o] ol o DTl ]
CRC
017 Dl6
CRC Mode 1 = Lenit, 0 =8bit | CRC 1 =enghle; 0 = disghle
[ 1 Tobh |
RF-Frogrmimning (ET
D13 D4 Joi3 o2 [oil Joio Jps [os o7 [oe Jos o4 [D3 [D2]DI[DO
Twa Ch. BUF oD X0 RF Power Chzmnel s2lection RXFN
0 0 0 o |1 [1 1 ] o Jo Jo Jo Jo Ji1 TJu 0 T Tl

Table 2Cenfiguration data word

Ihe MSB Bit should be loaded first into the configuration regisler
Default configuration word: h&EOS 1020, 20000000, 00E7 1

HW0.E721.0F04.

11/ 44

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

© Laipac Technology Inc

ShockBurst™ configuration:

The section B[ | [U:[ 6] contains the segments of the configuration register dedicated to
ShockBurst™ oaperational protocol. Atter VDD is turned on ShockBurst™
configuration 15 done once and remains set whilst VDD 12 present. During operation
only the first byte for frequency channel and RXTX switching need to be changed.

PLL_CTRL
PLL. CTRL
Di121 | D120 PLL
0 ] Dpen T losed RY
i} | Upen X Upen BX
| Q Closed TX/Closed RX
| | Closed TX/Open RX

Table 10 PLL sctting.

Bit 121-120:
PLL_CTRL: Controls the setting of the PLL for test purposes. With closed
PLL in TX no deviation will be present.

DATAx W

DATAI W

e Jos oz Jrw frs g s [
DATAI W

b Joe Jaoe Juow Jaoz Jaoe Jaos [ iog

Table 4 Number of hits in payload.

Bit 119 112:
DATAZ_W: Length of RF package payload section for receive-channel 2.

B 111 — 104
DATAI_W. Length of RT package payload section For recerve-channe! |

NOTE:
The total number of bits in a ShockBurst™ RF package may not exceed 256!

Maximum length of payload scction 1s henee given by:

DATAx _W (bits) =256 — ADDR _W —CRC
Where:
ADDR_W: length of RX address set in configuration word B[23:18]
CRC: check sum. 8 or 16 bits set n configuration word B[ 17]
PRE: preamble, 4 or 8 bits are automatically ineluded
Shorter address and CRC leaves more room for payload data in each package.

12/ 44
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ADDRx
ADDR2
TEN N T I 1] 70 | 0o | &2 [ &7 66 | 65 | 64
ADDRI
63 | el | el ] ... ] 31 | 30 | 2 | 2% | ¥ | 26 | 35 | 24

Table 5 Address of recever #2 and receiver #1.
Bt 103 — 64

ADDR2: Receiver address channel 2, up 1o 40 bit.

Hit 63 — 24 ADDR]
ADDEL: Becerver address channel | up 1o 4 hit

NOTE!
Bits in ADDRx exceeding the address width set in ADDR_W are redundant

and can be set o lowe O,

ADDR W & CRC

ADDR W CRC L | CRC EN
23 | 27 | 2] | 20 | [ HE |7 L

Table 5 Number of bits reserved for RX address + CRC setling.

Bit23 - 18:
ADDR_W: Number of bits reserved for RX address in Shock Burst™

packages,

NOTE:
Maximum number of address bits s 30003 hytes) Values over 40 1n
ADDR_W are not vahid

Bt 17:
CRC_L: CRC length w be caleulated by wrzde i ShockBurst™,
Logic 0: 8 bit CRC
Logic 1: 16 kit CRC

But: 1o
CRC_EN:  Enables on-chip CRC generation ( TX) and verification (RX).
Logic 0: On-clip CRC generation’checking disabled
Logic 1: On-clip CRC generation/checking enabled

NOTE:
An ¥ bit CRC will inerease the number of pavlioad hits possible in each
ShackBurst™ data packet, bot will also reduee the system integrity.
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General device configuration:

This section of the configuration word handles RF and device related parameters

Modes:
RX2 EN CM | RFDR_SB X0 F RE_PWR
[ 14 13 P T [ 1o | 8
Table 7 RF operational settings.
Bt 15:

RXZ_EN:
Logie 0: One channel receive
Logic |: Two channels recerve
NOTE:
In two channels receive, the TRF246  receives on two, separate
frequency channels simultancously. The frequency of receve channel
[ s set i the conliguration word Bl 7-1], recarve channel 215 always 8
channcls (8 MHz) above reccive channel 1.

Bit 14:

Communication Mode:

Logic |1 TRF248 operates in ShockBurst™ maode

Bit 13:
REF Dhata Rate:
Logie [k 2. TRF-2.48
Logic 101 Mbps
NOTE:
Utilizing 250 kbps instead of 1Mbps will improve the receiver
sensitivity by 10 dB. 1Mbps requires 16MHz crystal.
Bit 12-10;

D2 D11 D10
0 1 |
Table 8
14/ 44
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Bt 9-%:
RF_PWR: Scts TRF2468  RI" cutput power i transmit mode

RF OUTPUT POWER
D9 [ D8 P [dBm]
1] il =10
] | -0
| fl -5
| | i

Table @ RI output power sctiing.

RF channel & direction

RF CH# RXEN
AIFEEESENFEN i)

Table yo Frequency channel + RX ' TX setting,

Bt 7 - 1:
RF_CH#: Sets the frequency channel the TRF248 operates on,

The channel frequency in tramsmit 1s given by:
(.'n’m.rmc.".,__ =200 MH=z + RF _CH» 1.0 MH:z
RF_CH #: between 2400MHz and 2527MHz may be sct.
The channel frequency in data chamzel 115 civen by
Channel . = 2400 MHz + RF _CH?# 1.0 MHz (Receive at PIN#R)
RF_CH #: between 2400MHz and 2524MHz may be set.

NOTE:
The channels above 83 can only be uulized in certain territories (ex: Japan)

[he channel trequency in data chamnel 2 12 qiven by

Channel,, = 2400 MHz + KF _CH#% - 1.0 MHz +8MHz (Recerve at PIN#4)
RF_CH #: between 2408MHz and 2524MHz may be set.
Bt 0
Set active mode:
Logie 1 fransmit maode
Logic | receive mode

15/ 44
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DATA PACKAGE DESCRIPTION

PRE-AMELE | ADDRESS PAYLOAD CRC

Figure ; Data Package Diagram

The data packet for both ShockBurst™ mode and direct mode communication s
divided nto 4 scctions. These arc:

1. PREAMELE - The preamble field is required in ShockBurst.

- The address field 1s required in ShockBurst. mode.

7. ADDRESS - 8 to 40 bits length.

- Address automatically removed from received packet m

ShockBurst.mode

* The data to be transmitted
3. PAYLOAD - In Shock-Burst mode payload size 15 256 bits minus the

following:(Address: 8 to 40 bits. + CRC 8 or 16 bits).

- 8 or 16 bats length
- The CRC 1s stripped from the received output data.

4.CRC

16/ 44
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Bitl43 | Bitl42 | Bautl4l | Batl40 | Bat139 | Batl38 | Batl37 | Batl3s

I ( 0 i | | | U
Bitl135 | Butl34 | Bit133 | Burl32 | Batl3l Bitl30 | Batl29 | Bitl28
0 0 . [ | ] {l 0
Bitl127 | Batl26 | Bitl2> | Bitl24 | Batl23 | Batl22 | Batl2l Bit120
0 i () 1 | | {l ]
Bitl19 | Bull8 | Butll7 | Batlls | Balls | Batlld | Bautl13 | Batll2
| ] 0 [ | 0 { 0

Bitlll | Batl10 | Bitl09 | Barl08 | Batl07 | Batl06 | Batl05 | Batldd
| 1 0 ] | 0 0 0
Bit103 | Batl02 | Bul0dl | Bld0 Bit99 Bit98 But97 Bii94
| 1 0 ] 0 0 ] 0
Bit95 Bito4 Bitg3 Bit9?2 Bit91 Bit90 Bit&9 Bit8%
| {l | (l | (0 ] 0
Bitg&7 Bitsa Bit85 Bit84 Bit83 Bit82 Bital Bit&0
] 1 0 1 0 | ] |
Bii79 But78 Bit77 Bit76 Bit73 Bit74 Buit73 Bii72
| ] | ] | 0 ] ]
Bit71 But70 Bitd9 Bit8 Bita7 Bit66 Bitas Bit6d
0 1 0 1 0 I 0 |
Bii63 Bat62 Bitd1 Bita0 Bit39 Bit38 Bit57 Bit34
| 0 | ] | 0 ] ]
Bit53 Bits4 Bit33 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 () ] 0 | ] |
Butd7 Butdo Bitds Bitd4 Biid3 Bat4?2 Butd1 Bit40
| 0 | ] | 0 ] 0
Bit39 Bit3g Bit37 Bit36 Bit3s Bit34 Bit33 Bit32
0 1 0 1 0 I 0 |
Bit31 Bat30 Bit29 Bit28 Bit27 Bit26 Bait25 Bit24

| 0 l 0 l 1 0
Bit23 Bii22 Bit21 Bit20 Bitl9 Bit18 Bitl7 Bitld
| il | 0 0 ] 1 I
Bitls Bitld Bitl3 Bitl2 Bitll Bitl10 Bait9 Bitg
0 1 | [ | | ] |
Bit7 Bii6 Bit5 Bitd Bit3 Bii2 Bitl Bt
0 il 0 : 0 | ] 0
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Bit143 | Bitl42 | Bitl4l | Batl40 | Batl139 | Batl38 Bitli-? Bitl36

| L4 0 ] I | I il
Bitl135 | Bitl34 | Bitl33 | Bal32 | Bitl31l | Batl30 | Bitl29 | Bitl28
( () ( (l | [ () [
Bit127 | Butl26 | Bitl25 | Batl24 | But123 | Batl22 | Bitl2l | Batl20
[ () (0 | | l { (
Bit119 | Bitl118 | Butll7 | Bautlld | Bitlls | Batlld | Bitll3d | Batll2
1 | ( {l | [ { 0\
Bit111 | Bit110 | Bitl09 | Bat108 | Bitl07 | Batl06 | BatlD5 | Batl04
1 | 0 f] | 0 0 0
Bitl03 | Bitl02 | Bitl0l | Bal00 Bii99 Bit98 Bit97 Bit9a
1 | 0 0 0 0 0 0
Bit95 Bit94 Bit93 Bit9?2 Bit91 Bit90 B89 Bit88
| 1} ] (] ] (1 ] ]

Bit&7 Bit8a Bit85 Butd4 Bit83 Bat82 Bii81 Bit&0
0 | 0 1 0 1 0 I
Bit79 Bit78 Bit77 But76 Bit75 Bit74 Bit73 Biut72
1 () | ( | [ | [
Bit71 Bit70 Bit59 Bit6s Bitg7 Bit66 Bit6s Bitg4
] | 0 1 0 1 0 I
Bita3 Bit2 Bitg1 But60 Bii39 Bit58 Bits7 Bit56
] () | ] | 0 | 0
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IMPORTANT TIMING DATA
The fallowing ttming applies for operation TRF-248

WF246  Timing Information

TRF-246 fiming Max. Min. Name
| vopofF 2 sl BY mede s | pil 2shy
YOO GFF =2 Active mode (RXTX) Jns T'ndZa
ST BY = X shockBorst™ [ 4505 [l ltasH
ST _BY < TX Direct Mo 2020s Tsby 2a D
ST_BY =% RN made 2021s b I
winimum delay from U5 o data, Alls [es2data
Wl delay Trom CF o data, Ss FeeZdata
Wi delay From DR fa ek As 2]l
Slasiruvin delay Fom clk wodaia, 00 Telk2datn
Daloy hetwean edues Sne T
Setup time s I's
Hald tirne S0ns Th
Deloy to Anish internal GESK data | data rate Il
Wintmuam put elock hash S0ins Thmin
set-up of data m Dhrect Mode ating | sdm
Muomum elock hish n Direct Maode s Thm
Yimuam elock low 1 Direct Mode 2ilins Tldm
Table ;; Switching tunes
When  TRF246 15 power down it must always settle in stand-by (1 pd2sby)

hefore it can enter configuration or one of the active modes

CLKT LA E100084000
DATA OUCCOCOCCOCO

Tpd2shby

Figure g Tuming diagram for;  TRE2468  (or VDD of1) to stand by mode
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VDD —

[y}
o

CLK! FOCO0G00000000
DATA HEEEEE VAT E1

Tpadza

Figure @ VDD off to active mode

Naote that the configuration word will be lost when VDD 1s turned off and that the
device then must be configured before going to one of the active modes. If the device
12 contigured one can o directly from power down to the wanted active mode.
Note:
CE and CS may not be high at the same time. Setting one or the other decides
whether configuration or active mode 1s entered.

Configuration mode timing

When one or more of the bits in the configuration word necds to be changed the
following timing apply.

=0
| |
VoD | |
og 1 | i Y
CE | |

. R
~ S
os
CE
himi
GLKI A |
AL i ;
DATA [ MEB i X
B Ts Th
L]
=
B

Figure 10 Tinng diagram for conliguration

I configuration mode 15 entered from power dewn, CS can be set high after Tpd2sby
as shown in Figure &
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ShockBurst™ Mode timing

ShockBurst™ TX:

1=o
. ||
o w |
cE — 1V |

cucr TR AWV - AVAYAVAYA
DaTA W O Te - - - -

ANT1/ANTZ

i

il -.I
i~

I
I
I i
Td . — Tebwzizse  Toa

\ T~
. ——
. — -
| |
Cs| |
| |
CE; T, |
CLKT | S S N
I, . !
DATA I-}Il\ A R
e oTs o '
3
5

Figure 1 Timing of ShockBurst™ in TX

['he package length and the data rate give the delay Toa {fime on air), as shown i the
equation.

T, =/ datarate (# databits + 1)
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ShockBurst™ RX:
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VDD | |
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s | |
CE [, I
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I I
ANT4/ANT2 g |
- - I I
Td  Tsbyz2mx -~ .
~ - s
— - A
-
[ A
=S |
| |
DR1/2 14 T |
SN B N |
CLK1E l__.f’ iy : |
i
DATA/| x pat |
DouUTZ) o |
£ 3
Td © =
[l =]
=

Figure 12 Tuming of ShockBurst™ i RX

The CE may be kept high during downloading of data, but the cost 1s higher current
consumption (1 8mAY and the henefit 1s no start-up time (20005} atter the DRI goes
Lo

Output Power adjustment

Power setting bits of | RF output power DC current
configuringe word consum plion
11 0 dBim +30B 13,0 mA
10 S dBm =3dB [ 0.5 mA
] - |0 dBm 3B 4.4 maA
i) =20 dBm £3dB 8.8 mA

Conchiions: WNI0D = 3.0%, WSS = 0V, T, =27%", Load impedance = 40 £,
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=—=———= 2.4 test program ==——=—=
————= MCU: EM78P156E
———————=MCU CRYSTALL:6MHZ =————
=—=—=—-=RF CRYSTALL:20MHY =——————

PW -[P52 P51)-- T_LEDI
P53 P50/-- R_LED2
-|TCC 0SCI--
—|/RST 0SCO)--
~|VsS VCC)--
KEY 1 --|P60 P67|-- CS
KEY 2 —-[P61 P66|-- DR1
—|P62 P65/ CLK1
CE -[P63 P64|-- DATA
|
EM78P156E
TCC EQU 0XI1
Ps EQU 0X5
P6 EQU 0X6
FLAG  EQU O0XIF
BYTE  EQU OXIE
RO EQU 0XID
DLY REG EQU  OXIC
KEY REG EQU 0XIB
TIMER_ REG EQU  0X1A
ORG  OX0
IMP  RESET
IMP  INT O
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ORG
JnIP

0XS8
INT_1

RF_CONFIG_TABLE:

MOV ARO
ADD 0X2.A
EETL O0XBE TEST
RETL 0X08
EETL (OXIC
RETL 0X20 DATAZ? W
RETL 0X0DO0 DATAT W
EETL (OX0EB (ADDR2
RETL (0XOBB
RETL O0XOBB
EETL (OX0EB
RETL O0XOBB
RETL (0X12 (ADDRI
RETL 0X34
EETL  0X356
RETL 0X78
RETL 0X9A
RETL 0X0A1 (ADDR. W/CRC
FETL  0Xs33 RF-PROGEANMMING
RETL 0X02
ADDRESS TABLE: MOV AROD
ADD 0X2,A
EETL 0X12 (ADDRI
RETL 0X34
RETL 0X56
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RETL (0X78
RETL (0X9A

RESET:

MOV A [@0X0

IOW OXF

IOW 0XE

MOV A [@0XO0FF

oW 0XB

MOV A [@0XOF8

IOW 0xXD

MOV A [@0X08 P5.0-LED P5.1-LED P52-PW
P53-CRYSTALL SLECT

oW 05

MOV A @0X47 :P6.0-KEY P6,1-KEY P6.2-KEY
P&,3-CE

oW 0X6 P6.4-DATA P6.5-CLE1 P6.6-DR1 P6,7-Cs

BC P5.3 {CE

BC P57 (Cs

MOV A [@0X0D WDT

CONTW

MOV A [@0X80

oW 0XE JWATCHDOG ENABLE

MOV A @O0X2F

MOV 0X3FA

MOV A @0XI10

MOV 0X4A
CLEAR. REG: CLROZ0

INC 0x4

DIZ 0X3F

JMP CLEAR. REG

MOV A [@0X3
MOV 0X10.A
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S LED TEST:
MOV
MOV
S_LED TESTI:
CALL
CALL
WDTC
IBS
IMP
BS
BS
TMP
S LED OFF:
BC
BC
S_SKIP:
DIZ
TMP
DIZ
IMP
ENI

A, @OXOFF
0X11.A

DELAY1MS
DELAYIMS

0X11,7

S _LED OFF
P50  LED
P5.1  -LED
S_SKIP

0X11
S LED TESTI
0X10

S LED TEST

MAIN PROGRAM

MATN_LOOP:
BS
BC
BC
BC

CALL
MOV
AND
MOV
IBC
BS

MOV

P52
P50
P5.1
P63

PW

R LED
;T LED
.CE

DELAYIMS

AP6

A @OX07

KEY REG.A

P53  :CRYSTALL SELECT<0-16M
KEY REG.3

AKEY REG

1-20M=
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AND A ([@0X03

XOR A @0XO0

JBC 0x3,2 Z
NP T_MODEL

MOV  AKEY REG
AND A [@0X03

XOR A @ox1

IBC 0X3.2 Z
NP R_MODEL

MOV  AKEY REG
AND A @0X03

XOR A @0X03

JBC 0x3.2 Z
VP SLEEP MODEL

NP MAIN LOOP

T MODEL:

BC P50 R LED
BC P5.1 T _LED

CALL DATA PRO

MOV A @0XIC -TX_ON RX_OFF
MOV 0X22.A

MOV A @OX4F 250K 0db

JBC Ps.2 0-250K 1-1000K=
MOV A @0X6F

MOV 0X30A

MOV A @oX14 2410
MOV 0X31A

CALL RF CONFIG

CALL DELAY200US

CALL RF CONFIG

CALL DELAY200US

T_LOOP:

37144
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BS P51 ;T LED
CAIL RF SEND
CAILL DELAYIMS
CAILL DELAYIMS
CAIL DELAYIMS
CALL DELAYIMS
CAILL DELAYIMS
CAIL DELAYIMS
CAILL DELAYIMS
CAIL DELAYIMS
WDTC

MOV  AP6

AND A @0X07
MOV  BYTEA

IBC P53 KEY
BS BYTE.3

MOV  ABYTIE

XOR  AKEY REG

JBC 0X3.2 L
InP T_LOOP
BC P51 ;T LED

IMP MATN_LOOP

R MODEL-

BC P50 R LED

BC P51 ;T_LED

CAILL DATA PRO

MOV A @OXIF TX OFF RX ON
MOV  0X22A

MOV A @OX4F ;250K 0db

JBC P6,2 =0-250K 1-1000K=

MOV A @0X6F

MOV 0X30,A

MOV  A@0X15 ;2410
MOV 0X31A

CAILL RF _CONFIG
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MOV A @0X10

MOV~ 0XI3.A

BS P63  CE

CLR  TCC

BC 0XF.0 “TIMER FLAG

MOV A @0X1

IOW OXF  :TIMER INTERRUPT ENABLE
R _SP1:

BC P50 R LED
R_LOOPI:

MOV A @0X060

MOV  TIMER REG.A

BC FLAG.0 -INTERRUPT FLAG

DIZ  0X13

IMP R _LOOP

JMP R _MODEL

R_LOOP:
WDTC
JBC  FLAGO INTERRUPT FLAG
IMP R _SPI
MOV~ AP6

AND A @0X7
MOV BYTEA
JBC P53  KEY
BS BYTE.3
MOV ~ ABYTE
XOR  AKEY REG
JBS  0X3.2 .z
IMP R RET
JBS P66 DRI
IMP R _LOOP
BS P50 R LED
MOV A @0X10
MOV~ 0X13.A
CALL RF RECEIVE
CALL DELAYIMS

39/44

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

© Laipac Technology Inc

IMP R_LOOP1

R _RET:
BC P63  CE
BC P5.0
MOV A @0X0
IOW  OXF

IMP MATN_LOOP

SLEEP MODEL:
CAILL DATA PRO

BC P50 R LED

BC P51 ;T_LED

CAIL DATA PRO

MOV A @OXI1E IX OFF RX OFF
MOV  0X22A

MOV A @OX4C 250K 0db

JBC P62 =0-250K  1-1000E=

MOV A @0X6C

MOV 0X30,A

MOV  A,@0X15 2410
MOV 0X31A

CALL RF _CONFIG

BC P52  :PW
S _LOOP:
CALL DELAYIMS
WDTC
MOV  AP6

AND  A,@0X07

MOV BYTEA

IBC P53 KEY
BS BYTE.3

MOV  ABYTE

XOR  AEKEY REG
JBC 0X32 L
IMP 5 LOOP
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JMP  MAIN _LOOP
DATA PRO:

MOV A @0X20

MOV  0X4.A

CLR RO

MOV A @0X12 18

MOV  0X10.A
DATA_LOOP:

CALL RF_CONFIG TABLE

MOV 0X0.A

INC RO

INC  0X4

DIZ  0X10

JMP  DATA LOOP

RET

;—=—FRF CONFIG SUBROUTINE =————

RF CONTFIG:

BC P63  CE
BS P67  CS
CALL DELAY200US
MOV A @0X12 18
MOV 0XI10.A
MOV A @0X20
MOV  0X4.A
RF_CONF_BYTE_LP:
MOV A @0X8
MOV  OXILA
MOV  A.0X0
MOV  BYTEA
RF_CONF_BIT_LP:
BC P65  :CLKI1
JBS  BYTE.7
BC P64  DATA
JBC  BYTE.7
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BS
RLC
BS
DIZ
VP
INC
DIZ
TP
CALL
BC
BC
RET

P64  :DATA
BYTE

P65  :CLKI
0X11
RF_CONF_BIT LP
0X4

0X10
RF_CONF_BYTE_LP
DELAYSUS

P65  :CLKI
P67  CS

—=——=—=RF SEND SUBROUTINE =——=

RF_SEND:
BC
BS
CALL
CALL
CLR
MOV
MOV

P67  CS
P63  CE
DELAY5US
DELAY5US
RO

A [@OXS5
0X10.A

(ADDRESS BIT 5*8=40 BIT

RF_S_ADD BYTE:

CALL
MOV
MOV
MOV

RF_S_ADD BIT:

BC
JBS
BC
JBC
BS
RLC
BS
DIZ
IMP

ADDRESS_TABLE
BYTE A

A @OXS

0X11.A

P6.5
BYTE.7
P6.4
BYTE.7
P6.4
BYTE
P6.5
0X11
RF_S_ADD BIT

{CLK1

DATA

DATA

:CLK1
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INC RO
DIZ  0X10
IMP  RF_S_ADD BYTE

MOV A @0XIA 208 BIT DATA
MOV  0X10.A
RF_S D BYTE:
MOV A @OXS
MOV  O0XILA

MOV A @O0X037
MOV  BYTEA

RF S D BIT-
BC P65  :CLKI
JBS  BYTE7
BC P64  :DATA
JBC  BYTE7
BS P64  :DATA
RIC  BYTE
BS P65  :CLKI
DIZ  0Xll
JMP  RF_S_D BIT
DIZ  0X10

IMP  RF S D BYTE
CALL DELAYSUS

BC P6.5 CLK1
BC P§.3 :CE
EET

;—=———=RF RECEIVE SUBROUTINE =———

RF_RECEIVE:

BC P67  :CS

BC P63  CE

CALL DELAYSUS

CALL DELAYS5US

MOV A @0X20

MOV — OX4.A

MOV A @0XIA 208 bit
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INC RO
DIZ  0X10
IMP  RF_S_ADD BYTE

MOV A @0XIA 208 BIT DATA
MOV  0X10.A
RF_S D BYTE:
MOV A @OXS
MOV  O0XILA

MOV A @O0X037
MOV  BYTEA

RF S D BIT-
BC P65  :CLKI
JBS  BYTE7
BC P64  :DATA
JBC  BYTE7
BS P64  :DATA
RIC  BYTE
BS P65  :CLKI
DIZ  0Xll
JMP  RF_S_D BIT
DIZ  0X10

IMP  RF S D BYTE
CALL DELAYSUS

BC P6.5 CLK1
BC P§.3 :CE
EET

;—=———=RF RECEIVE SUBROUTINE =———

RF_RECEIVE:

BC P67  :CS

BC P63  CE

CALL DELAYSUS

CALL DELAYS5US

MOV A @0X20

MOV — OX4.A

MOV A @0XIA 208 bit
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DLY LOOP:
NOP
NOP
NOP
DIZ DLY REG
JLMP DLY LOOF
RET

;=—————=—=INTERRUFT SUBROUTINE =————

INT 0:

INT 1:

BC 0XF.0 TIMER FLAG

DIZ  TIMER REG

JMP  INT RET

BS FLAG.0 INTERRUPT FLAG
INT RET:

RETI
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