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Application Note

Changing Romeo2 Configuration
Registers While RF Data Is Being
Received

Explanation of the problem

In some applications, it is required to change the Romeo2 configuration registers while RF datais
being recelved. Some care has to be taken so that dummy data is not downloaded into Romeo2
configuration registers. The problem occurs when DME =1 and when clock pulses are shifted out on
SCLK. For example, this can happen after awake-up has been detected (if DME=1and HE=0) or
after aheader has been detected (DME =1 and HE = 1).

To change Romeo2 configuration registers, RSTb must be pulled down. A problem occurs if
RSTb isforced low when SCLK is high. Thereis atime when the SCLK lineisin ahigh
impedance state (after Romeo2 is set as slave and before the MCU SPI is switched as master).
Then, afirst unwanted falling edge is generated on SCLK, either because the MCU forces
SCLK low when it is set as master or because the SCLK voltage is discharged through device
input capacitances (if the timeistoo long before the MCU is set as master). See Figure 1. This
unwanted falling edge is understood by Romeo?2 as a clock pulse. Then, Romeo2 starts to read
(if MOSI is high at this unwanted edge) or write its configuration registers (if MOSI is low at
this unwanted edge).The result is that the Romeo2 configuration registers may be corrupted,
that awriteis executed instead of aread, that aread is executed instead of awrite, or that aread
command is not correctly executed because one bit is shifted.
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Figure 1

With this example, the command is aread command. However, it isinterpreted as awrite
command because MOSI = 1 at the unwanted falling edge. Since aread command was initially
expected, MOSI is held as 1 for the whole command by the MCU. When MOSI = 1 during awrite
command, Romeo2 configuration registers are written as $FF instead of being interpreted asa

read command.
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Recommended solutions

Solution 1

Inserting a pull-down on SCLK is arisky solution; as a matter of fact, SCLK is quickly
discharged by the pull-down resistor during the time when both Romeo2 and the MCU are slaves.
But an unwanted edge occurs and is delayed versus the time when RSTb is pulled down. The
Romeo2 state machine resynchronises the RSTb command with its internal 615 kHz sampling
clock. If it is set as slave before the time when SCLK is pulled down, it is then considered as a
falling edge; the problem still exists. See Figure 2.

.

Figure 2
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An unwanted SCLK edge occurs 1 s after RSTb is pulled down. If it is understood as a clock
pulse, the Romeo2 state machine isin trouble.

Solution 2

This solution involves monitoring the SCLK line. When the MCU detects afalling edge on
SCLK, it pullsdown RSTb. This solution is safe and secure. In fact, SCLK is noise free while the
received signal is above the sensitivity level. The CPU must detect the falling edge on SCLK and
force alow level on RSTb within a 50 ns time slot (when the data rate is 9600 bauds). Thistime
slot islong enough for the CPU. This software solution has been implemented and extensively
tested with success.

Solution 3

Solution 3 involves resetting the Romeo2 state machine with ashort pulse on the RSTb pin. Then,
the configuration is changed as shown below (see Figure 3).

RF data

dt

' 'ml RSTb
| SCLK
MOSI

Figure 3

Thefirst RSTb pulseis about 2 irs. This pulse width is long enough to be certain that the RSTb
command is detected by the Romeo2 state machine. The pulse width is also short enough to be
certain only one SCLK falling edge (in the worst case) is detected by the Romeo2 state machine.
In slave mode, the first detected bit does not change Romeo2 configuration registers; it only sets
the state machine either in write or read. Thus, this small RSTb pulse will reset the state machine
into state 1 (see MC33591/2/3 data sheet). Then, since the strobe pin is high, the state machine
will move to state 3 or state 7 (depending on the SOE bit). At this point, Romeo2 is waiting to
receiveanew ID byte. However, in these 2 states, SCLK isclean and low. Dt is shorter thanthe ID
length so that the state machine does not move into state 5 or state 10 before the RSTb pinis
pulled down; no SCLK pulseis shifted out. Also note that Dt must be longer than 4 s. Asa
matter of fact, it has to be long enough so that the state machine moves to state 2 after the small
RSTb pulse. A new Romeo2 configuration can then be downloaded safely.

4 Changing Romeo?2 Configuration Registers While RF Data Is Being Received

SUNSTAR http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com



SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding the suitability
of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all
liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola data sheets and/or specifications can and do
vary in different applications and actual performance may vary over time. All operating parameters, including “Typical” must be validated for each customer application by
customer’s technical experts. Motorola does not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for
use as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any application in which the failure of the
Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized
application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or un authorized use, even if
such claim alleges that Motorola was negligent regarding the design or manufacture of the parts. Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is
an Equal Employment Opportunity/Affirmative Action Employer.

MOTOROLA and the Stylized M Logo are registered in the US Patent & Trademark Office. All other products or service names are the property of their
respective owners. & Motorola, Inc. 2001.

How to reach us:
USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; P.O. Box 5405, Denver, Colorado 80217. 1-303-675-2140 or 1-800-441-2447

JAPAN: Motorola Japan Ltd.; SPS, Technical Information Center, 3-20-1, Minami-Azabu. Minato-ku, Tokyo 106-8573 Japan. 81-3-3440-3569
ASIA/PACIFIC: Motorola Semiconductors H.K. Ltd.; Silicon Harbour Centre, 2 Dai King Street, Tai Po Industrial Estate, Tai Po, N.T., Hong Kong. 852-26668334
Technical Information Center: 1-800-521-6274

HOME PAGE: http://www.motorola.com/semiconductors/

@ MOTOROLA

SUNSTAR http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com

AN2167/D



SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss200163.com

SUNSTAR Bk s AER M A . A=y TRE. . REESES . HoR&EW. (5 B RS 5E
H— R AR A, e m R T AT K, R 10 2R s i L oA
HER RS, A S R i K G A 2R BN AR 278 R R A T B R B i 2 — e — &K
MV ARERFN 23 81 tH A5 K 1C 85 7 RV o2t FE B A B & G R E PR A W], T &g ik m
FE= 2] Wi ootE, 85, Rsra. dis, doats I Bilg. Page, R AR A
L 11T A LR 40 2 W) R il JE s A i 1 1) T o S R RIS B R, A4 S Bl P o ok
RGPS FIAREL A R N 4 . TRATENARBEZ A . TFRA 7o th . SRk, fB%
ey O B IC AT LAEHI/DOC/DOM HiF4it . & I L . B HLIF & - MCU/DSP/ARM/FPGA
B AR SRR BROAE, RIETTEE i I SR O R L 7 AR L AR
REAH T RBCE R o R BTE SO A WA PE R R, A H B T2 2 s ——A B
TNVARR W Z BRI 22 R R 2 (P ZE L) KA M T 1 B I i B2 A 5T 1) i g LA I 4 J ks
Pedmik . ST P =B AL 7 ICaR A, IR R ) L
B2 P A AN A F L F A Rk
T s EAL R Es BHY S B http://www. sensor—ic. com/
WA T2 i : http://www. pc—ps. net/
FIrIAH T Iegs ™ : http://www. sunstare. com/
i T IA TR G L I HT TP : //www. rfoe. net/
R IA T 2 HL T B/ /www. icasic. com/
B 9TI S B 2 i 199 -/ /www. sunstars. cn/
B IR A 5 ALk
Huhk: ERYNTH AR HH DX AR A 2% 4 DO I8 KT 1602 =
HLi%: 0755-83370250 83376489 83376549 83607652 83370251 82500323
fEE.: 0755-83376182  (0) 13902971329 MSN: SUNS8888@hotmail. com
ME%k: 518033  E-mail:szss20@163. com QQ: 195847376
DRYIBERS RS0 IRYIERAL RS FE A% F 1 T173% 2583 %5 Hiif: 0755-83665529 25059422
BARZH: 0755-83394033 13501568376
WANZZ IR R A PR WO RRADEE L, RERISS, Wk A,
e oy Aw]: ARt IE X AR 132 5ok i1 KR 3097 5
TEL: 010-81159046 82615020 13501189838 FAX: 010-62543996
By AT BT ZR B 668 5 LI TR LT 11T 2B35 5
TEL: 021-28311762 56703037 13701955389 FAX: 021-56703037
Pa2 oy ol PR T RIX 20 B 1 L R AR P SRR ST T)
VU255 B 88 5 L TR % D23 5
TEL: 029-81022619 13072977981 FAX:029-88789382

SUNSTAR http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com


http://www.sensor-ic.com/
http://www.sensor-ic.com/
http://www.pc-ps.net/
http://www.sunstare.com/
http://www.rfoe.net/
http://www.icasic.com/
http://www.sunstars.cn/
mailto:suns8888@hotmail.com
mailto:szss20@163.com



