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Module Model Definition

model=module-operation band

REM12 - 433-D/S

[

module type operation band Package
example: 1, RFM12 module at 433MHz band, SMD : RFM12-433-S.,
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RF12 programming guide

RFM12

1. Brief description

RF12 is a low cost FSK transceiver IC witch integrated all RF functions in a
single chip. It only need a MCU, a crystal, a decouple capacitor and antenna to

build a hi reliable FSK transceiver system.

RF12 supports a command interface to setup frequency, deviation, output power
and also data rate. No need any hardware adjustment when using in frequency—hopping

applications

RF12 can be used in applications such as remote control toys, wireless alarm,
wireless sensor, wireless keyboard/mouse, home—automation and wireless data

collection.

2. Commands

1. Timing diagram

| s , | B
I/ |
neEL N h\ \1 | |
- tg 1oty 1 to tgt

iX BITT \1 X BITT X i X

: ATS OFF5{0) FIFGOUT
I

2. Configuration Setting Command

‘bit 15114 13 (12411 |10 |9 |8 Q7 |6 |5 |4 3 |2 |1 |0 JPOR
1 |0 |0 |0 Qo 0 el [ef | O | 1 Jx3]|x2|x1|x0[f 8008h

e 1: Enable TX register
e f: Enable RX FIFO buffer
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x3..x0: select crystal load capacitor

RFM12

x3 X2 x1 x0 load capacitor [pF]
0 0 0 0 8.5

0 0 0 1 9.0

0 0 1 0 9.5

0 0 1 1 10.0

1 1 1 0 15.5

1 1 1 1 16.0

3. Power Management Command

|bit1514131211109876543210POR
1 ([0 [0 |0 QO 0 1 8208h

er | ebb |et |[esfex|eb|ew|dc

er: Enable receiver

ebb: Enable base band block

et: Enable transmitter

es: Enable synthesizer

ex: Enable crystal oscillator

eb: Enable low battery detector

ew: Enable wake-up timer

dc: Disable clock output of CLK pin

4. Frequency Setting Command
\bitﬂls TIEEREE] ERECRE 8%]7 6 |s 4’]3 E OHPOR

1 [0 |1 |0 Qft1 [f10 |9 |8 |7 [f6o |5 | f4 | f3 | f2 | f1 | fO ] A680h

f11..f0: Set operation frequency:
433band: Fc=430+F*0.0025 MHz

Fc is carrier frequency and F is the frequency parameter. 36 <F<3903

5. Data Rate Command
’bit1514131211109876543210POR
1 1 0 0 1 0 0 |0 6 |5 |rd |3 |12 |rl | 10§ C623h
r6..r0: Set data rate:
BR=10000000/29/ (R+1) / (14+cs*7)

Pollin Electronic GmbH, Max-Pollin-Str. 1, 85104 Pférring Seite 8 von 13



ZPollin

RFM12

6. Receiver Control Command

13

11

| bit [ 15 | 14
|11

0

12
o |

0

10lo [8 7 |s
p20] d1 dOIi2 i1

p20: select function of pin20

p20

0

External interrupt in

1

VDI output

12..10:select baseband bandwidth

i2 i1 i0 Baseband Bandwidth [kHz]
0 0 0 reserved

0 0 1 400

0 1 0 340

0 1 1 270

1 0 0 200

1 0 1 134

1 1 0 67

1 1 1 reserved

d1..d0: select VDI response time

4 3 T2 11 [o [ror
gt gofr2 [ |ro [ o0son

d1 | dO | Response

0 0 Fast

0 1 Medium

1 0 Slow

1 1 Always on
gl..g0: select LNA gain

g1l | g0 | LNA gain (dBm)

0 0 0

0 1 -6

1 0 -14

1 1 -20

r2..10: select DRSSI threshold

r2

r1

r0

RSSilsetth [dBm]

-103

0
0
1
1
0
0
1

The actual DRSSI threshold is related to LNA setup:

AlAa|lala|lOo|lo|lo| O

0

0
1
0
1
0
1
0
1

RSSlin = RSSlsetth + GLna.
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7. Data Filter Command
| bit {15 | 14 | 13 | 12 | 11 10 | 9 8 7 6 | 5 4 3 2 1 0 POR
1 1 0 0 0 0 1 0 al ml 1 S 1 f2 | f fo C22Ch

al: Enable clock recovery auto-lock

RFM12

ml: Enable clock recovery fast mode
s1..s0: select data filter type

sl s0 Filter type
0 0 OOK
0 1 Digital filter

0 reserved

f1..f0: Set DQD threshold

8. Output and FIFO mode Command

[bit [ 15 [ 14 | 13 1z|lu 10 |9 8|l7 6 |5 4I|3 zi]l OIIPOR
0

Il 1 0 |0 1 1 1 |0 §f3 |2 |fl |10 al | ff | dr j CA80h

13..f0: Set FIFO interrupt level
al: select FIFO fill start conditio_n

al

0 Sync-word

Always

ff: Enable FIFO fill

dr: Disable hi sensitivity reset mode

9. Receiver FIFO Read Command

‘bit 15|14 13| 1211 {10|9 |8 |7 6 5 4 3 2 1 0 POR
1 {0 (1 |1 JOo (O |O (O QO 0 0 0 0 0 0 0 B00Oh

This command is used to read FIFO data when FFIT interrupt generated. FIFO data
output starts at 8" SCK period.
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10. AFC Command
| bit §15 | 14 [ 13 |12 jj11 [ 10 | 9 8 7 6 5 4 3 2 1 0 POR
1 1 0 0 0 1 0 0 al | a0 i‘ ri1 | rl0 ‘] st | fi oe | en JJ| C4AF7h
al..a0: select AFC auto-mode:
al a0
0 0 Controlled by MCU
0 1 Run once at power on
1 0 Keep offset when VDI hi
1 1 Keeps independently from VDI
rl1..r10: select range limit
r1 r0 range (fres)
0 0 No restriction
0 1 +15/-16
1 0 +7/-8
1 1 +3-4
st: st goes hi will store offset into output register
fi:  Enable AFC hi accuracy mode
oe: Enable AFC output register
en: Enable AFC funcition
1. AFC Command
bit 15 | 14 [ 13 | 12 (11 | 10 | 9 8 7 6 5 4 3 2 1 0 POR
1 {0 (0 |1 Q1 |0 | O | mpjfm3 mZi]ml mOi‘O p2 | pl | pO J| 9800h

m: select modulation polarity

m2..m0: select frequency deviation:
m3 |m2 | mi1 | mO0 | frequency deviation [kHz]
0 0 0 0 15
0 0 0 1 30
0 0 1 0 45
0 0 1 1 60
0 1 0 0 75
0 1 0 1 90
0 1 1 0 105
0 1 1 1 120
1 0 0 0 135
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150
165
180
195
210
225
240

S a0l O O

A la|lo|lofala~alO
= OO~ O -

Al A Al a]laa

p2..p0: select output power

p2 p1 p0 Output power[dBm]
0

-3

-6

-9

-12

-15

-18

-21

0
0
0
0
1
1
1
1

OoO|=|O|O|=~]|=~|O]|O
-~ O~ |]O|~]O|~]O

12. Transmitter Register Write Command
\bnnls 14 ] 13 12Hu 10]9 |3 H7 6 |5 |4 w3 2 |1 o HPOR

1 {0 |1 [1L 1 [0 |O |O Qt7 |[t6 [t5 |t4 |3 |2 [tl |t0 JBSAAh
This command is use to write a data byte to RF12 and then RF12 transmit it

13. Wake-Up Timer Command

’bit 15|14 (13 |12}f11|10]|9 |8 |7 6 5 4 3 2 1 0 POR
1 1 I 4 |3 |2 |rl [fOfm7 [m6 | mS5 | m4 | m3 | m2 | ml | mOJEI96h
The wake-up period is determined by:

Takewr = M % 2° [ms]

For continual operation, bit ‘et’ must be cleared and set

14. & Z 4 (Low Duty-Cycle Command)
bit §15 | 14 | 13 [ 12 (11 | 10 | 9 8 7 6 5 4 3 2

1 1 0O [0 1 0O (0O |0 jd6 |d5 |d4 [ d3 |d2 | dl

d6..d0: Set duty cycle
D.C.= (D * 2 +1) / M *100%

en: Enable low duty cycle mode
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15. Low Battery Detector and Microcontroller Clock Divider Command
bit §{15 | 14 | 13 | 12 11 |10 | 9 8 7 6 5 4 3 2 1 0 POR
1 1 0 0 0 0 0 0 d2 | d1 | dO jjv4 | v3 [ v2 [ vl | vO J] COOOh
d2..d0: select frequency of CLK pin
d2 d1 do Clock frequency[MHZz]
0 0 0 1
0 0 1 1.25
0 1 0 1.66
0 1 1 2
1 0 0 25
1 0 1 3.33
1 1 0 5
1 1 1 10

CLK signal is derive form crystal oscillator and it can be applied to MCU clock in to save

a second crystal.
If not used, please set bit “dc” to disable CLK output

To integrate the load capacitor internal can not only save cost, but also adjust reference

frequency by software

v4..v0: Set threshold voltage of Low battery detector:
VIb=2.2+V*0.1 [V]

16. Status Read Command
| bit §i15 | 14 [ 13 | 12 § 11 10 8 Il 7 3 12 1 0 j§POR
0 X X X X X x Il x x |x fIx |x -

This command starts with a 0 and be used to read internal status register
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