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HOPE RF

RFM12BP

UNIVERSAL ISM BAND FSK TRANSCEIVER MODULE

WITH 500mW OUTPUT POWER

RFM12BP

(the purpose of this spec covers mainly for the physical characteristic of the module, for register
configure and its related command info please refer to RF12B datasheet)

ASE
A“"m

General Introduction

RFM12BP is a low costing ISM band transceiver module implemented with 500mW output power. It

works signal ranges from 433/868/915MHZ bands, The SPI interface is used to communicate with

microcontroller for parameter setting.

Features:

« High output power with 500mW

* High input sensitivity with -116dBm

* Low costing, high performance and price ratio

* PLL and zero IF technology

* Fast PLL lock time

* High resolution PLL with 2.5 KHz step

» High data rate (up to 115.2 kbps with internal
demodulator, with external RC filter highest data
rate is 256 kbps)

* 50 OHM antenna input/output

* Programmable TX power

» Programmable TX frequency deviation (from 15
to 240 KHz)

» Programmable receiver bandwidth (from 67 to
400 kHz)

» Analog and digital signal strength indicator
(ARSSI/DRSSI)

» Automatic frequency control (AFC)

« Data quality detection (DQD)

« Internal data filtering and clock recovery

* RX synchron pattern recognition

» SPI compatible serial control interface

« Clock and reset signal output for external MCU
use

« 16 bit RX Data FIFO

» Two 8 bit TX data registers

« Standard 10 MHz crystal reference

» Wakeup timer

2.2V — 3.8V power supply for FSK IC, 12V power
supply for power amplifier

« Standby current less than 0.3uA

« Supports very short packets (down to 3 bytes)

Tel: +86-755-82973806 Fax: +86-755-82973550 E-mail: sales@hoperf.com
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Typical Application:

* Remote control » Wireless data collection
» Remote sensor * Home security system
* Toys

Pin Definition:

CLK
DCLK
FSK
nIRQ
SDO
VCC-PA
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PIN number definition Type Function
1 GND S ground
2 GND S ground
3 VCC-PA S Positive power supply for power amplifier (12V)
4 GND S ground
5 SDI DI SPI data input
6 SCK DI SPI clock input
7 nSEL DI Chip select (active low)
8 SDO DO Serial data output with bus hold
9 nIRQ DO Interrupts request output (active low)
10 FSK/DATA/n | DI/DO/DI Transmit FSK data input/ Received data output (FIFO
FFS not used)/ FIFO select
11 DCLK/CFIL/F | DO/AIO/DO | Clock output (no FIFO )/ external filter capacitor(analog
FIT mode)/ FIFO interrupts(active high)when FIFO level set
to 1, FIFO empty interruption can be achieved
12 CLK DO Clock output for external microcontroller
13 nRES DIO Reset output (active low)
14 GND S ground
15 nINT/VDI DI/ DO Interrupt input (active low)/Valid data indicator

Tel: +86-755-82973806 Fax: +86-755-82973550 E-mail: sales@hoperf.com
http://www.hoperf.com




RF
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16 GND S ground
17 VDD S Positive power supply for FSK 1C(2.2V-3.8V)
18 GND S ground
19 TXEN Al TX enable(active high)
20 GND S ground
21 RXEN Al RX enable(active high)
22 GND S ground
23 GND S ground
24 ANT AlO RF signal output/input (50 OHM)

Electrical Parameter:

Maximum (not at working mode)

symbol parameter minimum maximum Unit

VDD Positive power supply for FSk IC -0.5 4.0 \"

VCC-PA Positive power supply for power amplifier -0.5 13 \

Vin All pin input level except VDD,VCC-PA,GND,ANT | -0.5 VDD+0.5 \

lin Input current except VDD,VCC-PA,GND,ANT -25 25 mA

ESD Human body model 1000 \

Tst Storage temperature -55 125 C

T4 Soldering temperature(10s) 260 C

Recommended working range

symbol parameter min max Unit

VDD Positive power supply 2.2 3.8 \

Top Working temperature -40 +85 C

DC characteristic

symbol parameter Remark min typ max Unit

log_Tx_Pma | Supply current 433MHz band 185 mA

X (TX mode, Poyt = 500mW) | 868/915MHz band 200

lod_Rx Supply current 433MHz band 20 mA
(RX mode) 868/915MHz band 25

Ix Idle current Crystal oscillator on 0.62 1.2 mA

lod Sleep mode current All blocks off 0.3 uA

lip Low battery detection 0.5 uA

Vi Low battery detect 0.1V per step 2.2 3.8 \
threshold

Viba Low battery detection 0 5 %
accuracy

Vi Low level input 0.3*Vyq \Y

Vin High level input 0.7*Vyq \Y

li Leakage current V=0V -1 1 uA
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RFM12BP
lin Leakage current Vin=V4q, Vag=4V -1 1 uA
Vol Low level output loi=2mA 0.4 V
Von High level output loh=-2mMA V44-0.4 \
AC characteristic
symbol | parameter remark min typica | max Unit

I
fref PLL frequency 9 10 11 MHz
frequency 433 MHz band,2.5KHz step 430.24 439.75
fLo (10MHz crystal 868 MHz band,5KHz step 860.48 879.51 MHz
used) 915 MHz band,7.5KHz step 900.72 929.27
frequency 433 MHz band,2.5KHz step 387.22 395.76
fLo (9MHZ crystal 868 MHz band,5KHz step 774.43 791.56 MHz
used) 915 MHz band,7.5KHz step 810.65 836.34
frequency 433 MHz band,2.5KHz step 473.26 483.73
fLo (11MHZ crystal 868 MHz band,5KHz step 946.53 967.46 MHz
used) 915 MHz band,7.5KHz step 990.79 1022.2
BW Receiver mode 0 60 67 75
bandwidth mode 1 120 134 150
mode 2 180 200 225 KHz
mode 3 240 270 300
mode 4 300 350 375
mode 5 360 400 450
tiock PLL lock time After 10MHz step hopping, 30 us
frequency error <10 kHz
With a running crystal 20
PLL startup time ) 300 us
tst, P oscillator 0
BR Data rate With internal digital 0.6 115.2 kbps
demodulator
BRa Data rate With external RC filter 256 kbps
Prin sensitivity BER 1073, -117 | -115 dBm
BW=134KHz,BR=1.2kbps
AFCrange | AFC working range | dfrsk : FSK deviation in the 0.8*
received signal dfrsk
AC characteristic(Transmitter)
symbol | parameter remark min typical | max Unit
Pmax 50 | Max. output power delivered to | 433MHZ band 500
500hm load mW
868/915MHZ band 500
BR1x FSK bit rate Via internal TX data 172 kbps
register
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BRATx | FSK bit rate TX data connected to 256 kbps
the FSK input
dftek FSK frequency deviation Programmable in 15 240 kHZ
15 kHz steps
AC characteristic(Turn-on/Turnaround timings)
symbol parameter remark min typical max Unit
Tst Crystal oscillator | Crystal ESR < 100 1 5 ms
startup time
Transmitter Synthesizer off, crystal
Tix XTAL ON turn-on time oscillator on with 10 MHz 250 us
o step
Receiver Synthesizer  off, crystal
T XTAL ON turn-on time oscillator on with 10 MHz 250 us
- step
Transmitter — | Synthesizer and crystal
T synT ON | Receiver oscillator on during TX/RX 150 us
turnover time change with 10 MHz step
Receiver — | Synthesizer and crystal
Tt SYNT ON | Transmitter oscillator on during RX/TX 150 us
turnover time change with 10 MHz step
Cu Crystal load Programmable in 0.5 pF 8.5 16 pf
capacitance steps, tolerance+/- 10%
tror Internal POR After Vqq has reached 90% 100 ms
timeout of final value
teat Wake-up timer Calibrated every 30 seconds | 0.96 1.05 ms
clock period
Cin.D Digital input 2 pf
capacitance
t f Digital output 15pF pure capacitive load 10 ns
rise/fall time
Field testing range
Band Test condition Distance
433MHz band Receiver bandwidth =67KHz, data rate=1.2kbps, transmitter frequency >3000M
deviation =45KHZ (matches with RFM12) In free open area
868MHz band Receiver bandwidth=67KHz,data rate =1.2kbps, Transmitter frequency >3000M
deviation =45KHZ (matches with RFM12) in free open area
915MHz band Receiver bandwidth=67KHz,data rate =1.2kbps, Transmitter frequency >3000M

deviation =45KHZ (matches with RFM12) in free open area
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Mechanical Dimension
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Module Model Definition

model=module-operation band

RFM12BP - 433

/

module type

\

operation band

example: 1, RFM12BP module at 433MHz band, RFM12BP-433.
2, RFM12BP module at 868MHZ band, RFM12BP-868.
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RF12 programming guide

1. Brief description

RF12B 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. The operation frequency can cover 400
to 1000MHz.

RF12B 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

RF12B 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

Ly .
nsEL : R h :/_\IK_
e A -

SO o WY s VS W 1 W W e W e W
|1[JSI t[H I

EX BITT u X mri X amo X

ATS \\ OFFS(0) X FIFOOUT

| | i
Sl :X BIT1s >|( BITT4 )@ n :X EITS i
Do :X FFIT X FFOV X 1\ X crLl :

2. Configuration Setting Command

|bit 15|14 (13 |12 }y11 |10 {9 |8 K7 |6 |5 (4 3 |2 (1 |0 JPOR
1 {0 (0O |0 O 0 el |ef | bl | b0 ffx3|x2|x1]|x0[ 8008h

e |: Enable TX register
e f: Enable RX FIFO buffer
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b1l..b0: select band

b1 b0 band[MHz]
0 0 Reserved
0 1 433

1 0 868

1 1 915

x3..x0: select crystal load capacitor

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

1 0 0 0 0 0 1 er |ebb|et |[esflex |eb|ew | dc] 8208h

|bitI|15 14 |13 12|ln 10 |9 8I|7 6 |5 4|l3 2 |1 OI|POR

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

|bit 15|14 (13 |12 411 |10 |9 |8 7 |6 |5 |4 3 |2 |1 |0 JPOR
1 0 1 0 Jf11 | f10 [ f9 | {8 | f7 |f6 | f5 |f4 | £3 | f2 | f1 | fO || A68Oh

f11..f0: Set operation frequency:

433band: Fc=430+F*0.0025 MHz
868band: Fc=860+F*0.0050 MHz
915band: Fc=900+F*0.0075 MHz

Fc is carrier frequency and F is the frequency parameter. 36 <F<<3903
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5. Data Rate Command

0 fJPOR
r0 f C623h

|bit151413121110987654321
1 1 0 0 0 1 1 0 r6 |r5 |rd |13 |12 |rl

r6..r0: Set data rate:
BR=10000000/29/ (R+1) / (1+cs*7)

6. Receiver Control Command

[oit [l15 14 131211 J10]o [8 J7 [6 [5 [4 [Js [2 [+
I+ [o [o |1+ Jo [Pieat[dofic [it [io Jor wofr2 |ri

P16: select function of pinl6

P16
0 Interrupt input
1 VDI output

i2..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..dO: select VDI response time

d1 | dO | Response

0 0 Fast

0 1 Medium

1 0 Slow

1 1 Always on

g1..g0: select LNA gain

gl | g0 | LNA gain (dBm)
0 0 0

0 1 -6

1 0 -14

1 1 -20

o [[ror
0 | 9080h

Tel: +86-755-82973806 Fax: +86-755-82973550 E-mail: sales@hoperf.com http://www.hoperf.com
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r2..r0: select DRSSI threshold

r2 ri r0 RSSlsetth [dBm]
0 0 0 -103

0 0 1 -97

0 1 0 -91

0 1 1 -85

1 0 0 -79

1 0 1 -73

1 1 0 Reserved

1 0 1 Reserved

The actual DRSSI threshold is related to LNA setup:

RSSlih = RSSlsetth + GLna.

7. Data Filter Command

14

13

10

POR

| bit [ 15
1

1

0

12 j 11
0 0

0

9 |8 7
1 |10 |fal

6 |5 [4 s |2 |1 |o
m 1 |s §i1 [f2 |ft |fO

C22Ch

al: Enable clock recovery auto-lock

ml: Enable clock recovery fast mode

s: select data filter type

S

Filter type

0

Digital filter

Analog RC filter

f1..f0: Set DQD threshold

8. FIFO and Reset Mode Command

bit § 15

14

13

11

10

POR

1

1

0

12
0 1

0

9 |8 )7
1 |0 jf3

6 (5 |4 Q3 |2 |1 |0
f2 | f1 | fO {lsp | al JIff | dr

CA80h

f3..£0: Set FIFO interrupt level
sp: Select the length of the synchron pattern:

sp Byte1 Byte0 (POR) Synchron Pattern (Byte1+Byte0)
0 2Dh D4h 2DD4h
1 Not used D4h D4h

al: select FIFO fill start condition

al condition
0 Sync-word
Always
ff:  Enable FIFO fill
dr: Disable hi sensitivity reset mode
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9. Synchron pattern Command
| bit 15 14 13 12 11 10 9 |8 7 6 5 4 3 2 1 0 POR
1 1 0 0 1 1 1 |0 ffb7 | b6 |b5|bdjfb3]|b2]| bl | b0jf CED4h

This command is used to reprogram the synchronic pattern;

10. Receiver FIFO Read Command

|bit 15|14 (13 |12})f11|10|9 |8 }7 6 5 4 3 2 1 0 JPOR
1 (0 (1 |1 o {0 |0 |O QO 0 0 |0 0 0 |0 |0 JB00Oh

This command is used to read FIFO data when FFIT interrupt generated. FIFO data
output starts at 8™ SCK period.

11. AFC Command

|bit 15 (14 (13 [ 12 §f11 (10 | 9 8 7 6 5 4 3 2 1 0 POR
1 1 0 0 0 1 0 0 alt [ a0 §frl1 | rlO §f st fi oe | en J| C4F7h

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..rl0: select range limit

r1 r0 range (fres)

0 0 No restriction fres

0 1 +15/-16 315, 433band: 2.5kHz
1 0 +7/-8 868band: SkHz

1 1 +3-4 915band: 7.5kHz

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
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12. TX Configuration Control Command

bit {15 14 [ 13 | 124411 |10 [ 9 8 7 6 5 4 3 2 1 0 POR
ml [ mO

1 (o |o [1 J1 |0 |0 |mplm3|m2 0 | p2|pl|poff9esoon

m: select modulation polarity
m2..m0: select frequency deviation:

m3 |m2 | mi 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
1 0 0 1 150
1 0 1 0 165
1 0 1 1 180
1 1 0 0 195
1 1 0 1 210
1 1 1 0 225
1 1 1 1 240
p2..p0: select output power

p2 p1 pO Output power[dBm]

0 0 0 0

0 0 1 -3

0 1 0 -6

0 1 1 -9

1 0 0 -12

1 0 1 -15

1 1 0 -18

1 0 1 -21
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13. PLL Setting Command

|bit 15 |14 (13 |12 11 |10 |9 |87 | 6 5 4 3 2 110 POR
1 1 0 0 1 1 0| OO |obl]|obl0|Ilpxjfddy | ddit |1 | bwO JfCC67h

ob1-ob0: Microcontroller output clock buffer rise and fall time control.
ob1 ob0 Selected uC CLK frequency

0 0 5 or 10 MHz (recommended)
0 1 3.3 MHz
1 X 2.5 MHz or less

Ipx: select low power mode of the crystal oscillator.

Ipx Crystal start-up time (typ) Power consumption (typ)
0 1ms 620 UA
1 2ms 460 UA

ddy: phase detector delay enable.

ddi: disables the dithering in the PLL loop.

bw1-bw0: select PLL bandwidth

bw0 Max bit rate [kbps] Phase noise at 1MHz offset [dBc/Hz]

0 86.2 -107
1 256 -102
14. Transmitter Register Write Command

|bit 15141312411 {10|9 |8 |7 6 5 4 3 2 1 0 POR
1 10 |1 (1 fjt {0 (O |O Qt7 |6 |5 |t4 |t3 |2 |t1 |tO JBSAAh

This command is use to write a data byte to RF12 and then RF12 transmit it

15. Wake-Up Timer Command

|bit 15114 |13 | 1211|109 |8 §l7 6 5 4 3 2 1 0 POR
1 1 1 4 (3 (2 |rl |[fOfm7 | m6 | m5 | md4d | m3 | m2 | ml | mOJfE196h

The wake-up period is determined by:
Teakewy = M % 2° [ms]

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

16. Low Duty-Cycle Command

bit 15|14 |13 |12 411 |10 |9 |8 QK7 |6 |5 |4 |38 |2

1 1 0 |0 1 0 |0 | O jfd6 | d5 | d4 | d3 | d2 | di
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d6..d0: Set duty cycle

D.C.= (D % 2 +1) / M *100%

en: Enable low duty cycle mode

17. Low Battery Detector and Microcontroller Clock Divider Command
bit §j15 | 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 | di | do §| o v3 [ v2 | vl | vO jJ| COO0h
d2..dO: select frequency of CLK pin

d2 di do Clock frequency[MHz]

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

v3..v0: Set threshold voltage of Low battery detector:
V1b=2.24+V*0.1 [V]

18. Status Read Command
| bit §j15 |14 | 13 | 12 | 11 10 |9 |8 |7 5 2 1 0 jPOR
0 X X X X X X x Ml x X X X X -

This command starts with a 0 and be used to read internal status register
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3. Demo flow diagram

Transmitter:

A
'Wait nIRQ low

v

'Write a byte

A

Package

send over?

Note: Initialize RF12B and open transmitter, RF12B will transmit a byte and pull nIRQ low
when transmit over, then MCU can write next byte to transmit
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Receiver:

Indicate receive

v
(Wait nIRQ low

v

A

Read FIFO data

Data recive

over?

Note: After RF12B initialization, Open FIFO receive mode and wait nIRQ low, only then MCU
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can read received and stored in FIFO data. For next package receive, please reset FIFO.

Example 1 (for AVR microcontroller)

Ul

; PCEFEESET) (SELADCSPCS 32
PDORID) (SDMUAD 4P C4
| 3 PDLTHD) (ADC3PCE gg
—1 5 PDINTO) (ADC2PC2 o
21p l & PDEMNTL/OCIE) (ADCLPCL o
ol ? PI4(TOHEE) (AD COWPEO S
s T o vEE 8 vee BHD TR
® D 5 BHD AREF . o
| i PES(0SCL) Aven 5 2 o
| 0 PET(0SC2) (SCEPES T 5 VDI VDD i
T i PDS(TL/OCOE) (MISOJFE4 it | 5 SDI  SCKE i
. PDECAMD/OCOL) (MOSKOCZAPES e I § nSEL  SDO 8 1
WL |—|§|—|:|J7 PDF(ANI) (SE/0CIEFED nIEQ DATA
F2 =0 | -2 pEoqerircikm (DC1AFEL E w2 I DLIE CLE —a— 1K
Dl GREEN >6% T @D 7
ST ATMEGA4EYV-10PT I 7 |
R RFMIZE-DIF GHD
D2 EED

oo

RF12 transmitter demo:

/%

copyright (c) 2006

;Title

:Company :
;Author:

;Current version:
;Date:

;processor
;Clock:

;Contact:
;E-MAIL:

Connections

ATMEGA48 SIDE RF12 SIDE
SCK >SCK
MISO >SDO
MOST >SDI
SS >nSEL
INTO< nlRQ
PD6: LED GREEN
PD7: LED RED

RF12 TX simple example based on AVR C

Hope microelectronic Co., Ltd.

Tank

v1.0

2006-11-13
ATMEGA48

10MHz Crystal
+86—0755-86106557

hopefsk@hoperf. com
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#include <mega48. h>

ftdefine DDR_IN
ftdefine DDR_OUT

ftdefine PORT SEL
fidefine PIN SEL
fidefine DDR_SEL

ftdefine PORT SDI
fidefine PIN SDI
ftdefine DDR_SDI

ftdefine PORT SCK
fidefine PIN SCK
fidefine DDR_SCK

ftdefine PORT SDO
fidefine PIN SDO
ftdefine DDR_SDO

fidefine PORT DATA
fidefine PIN DATA
ftdefine DDR DATA

ftdefine PB7
ftdefine PB6
fidefine RFXX SCK
ftdefine RFXX SDO
fidefine RFXX SDI
fidefine RFXX SEL
ftdefine NC
ftdefine PBO

#tdefine SEL OUTPUT ()
#tdefine HI SEL()
#tdefine LOW SEL()

#define SDI OUTPUT ()

PORTB
PINB
DDRB

PORTB
PINB
DDRB

PORTB
PINB
DDRB

PORTB
PINB
DDRB

PORTD
PIND
DDRD

7//=\
6// |
5// |
4// |RF_PORT
3// |
2// |
1// |
0//—/

DDR SEL |= (1<<RFXX SEL)
PORT SEL|= (1<<RFXX SEL)
PORT SEL&=" (1<<RFXX_SEL)

DDR SDI |= (1<<RFXX SDI)
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#tdefine HI SDI()
#tdefine LOW SDI()

#tdefine SDO INPUT()
#tdefine SDO HI()

#tdefine SCK OUTPUT ()
#tdefine HI SCK()
#tdefine LOW SCK()

fidefine RF12 DATA
ftdefine DATA OUT
fidefine HI DATA

#tdefine LEDG OUTPUT ()
#tdefine LEDR OUTPUT ()

#define LEDG ON()
#define LEDG OFF ()
#define LEDR ON()
#tdefine LEDR OFF ()

PORT SDI|= (1<<RFXX SDI)
PORT_SDI&=" (1<<RFXX_SDI)

DDR_SDO&= ~ (1<<RFXX_SDO)
PIN SDO& (1<<RFXX_SDO)

DDR SCK |= (1<<RFXX SCK)
PORT SCK|= (1<<RFXX SCK)
PORT_SCK&=" (1<<RFXX_SCK)

4//PD4
DDR DATA|=1<<RF12 DATA
PORT DATA|=1<<RF12 DATA

DDRD | =" (1<<6)
DDRD | =" (1<<7)

PORTD&=" (1<<6)
PORTD | =" (1<<6)
PORTD&=" (1<<7)
PORTD | =" (1<<7)

void RFXX PORT INIT (void) {

HI SELQ;
HI SDIQ);
LOW SCKQ) ;
SEL OUTPUT () ;
SDI OUTPUT () ;
SDO INPUT () ;
SCK_OUTPUT () ;
}

unsigned int RFXX WRT CMD (unsigned int aCmd) {

unsigned char 1i;
unsigned int temp;
LOW SCKQ) ;
LOW SELQ) ;
for (i=0;1i<16;i++) {
temp<<=1;
if (SDO_HI () {
temp | =0x0001;
}
LOW SCKQ) ;
if (aCmd&0x8000) {
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}

HI SDIQ);
Jelse{
LOW SDIQ) ;
}
HI SCKQ) ;
aCmd<<=1;
}s
LOW SCKQ) ;
HI SELQ;

return (temp) ;

void RF12 INIT (void) {

}

RFXX_WRT CMD (0x80D7)
RFXX_WRT CMD (0x8239)
RFXX_WRT CMD (0xA640)
RFXX_WRT CMD (0xC647)
RFXX_WRT CMD (0x94A0)
RFXX_WRT CMD (0xC2AC)
RFXX_WRT CMD (0xCAS81)
RFXX WRT CMD (0xCED4)
RFXX_WRT CMD (0xC483)
RFXX_WRT CMD (0x9850)
RFXX_WRT CMD (0xCC77)
RFXX_WRT CMD (0xE000)
RFXX_WRT CMD (0xC800)
RFXX_WRT CMD (0xC040)

://EL, EF, 433band, 12. OpF

://Ver, 'ebb, ET, ES, EX, !eb, !ew, DC
;//434MHz

://4. 8kbps

://VDI, FAST, 134kHz, 0dBm, —~103dBm
://AL, 'ml, DIG, DQD4
://FIF08, SYNC, ! ff, DR
://SYNC=2DD4;

://@PWR, NO RSTRIC, !st, !fi, OE, EN
://mp, 90kHz, MAX OUT

://0B1, OBO,
://NOT USE
://NOT USE
://1. 66MHz, 2. 2V

LPX, ! ddy, DDIT, BWO

void RF12 SEND (unsigned char aByte) {
while (PIND& (1<<2)) ;//wait for previously TX over
RFXX_WRT CMD (0xB800+aByte) :

void Delay ms(unsigned char amS) {

}

unsigned char 1i;

unsigned int j;

for (i=0;i<amS;i++) for (j=0; j<914; j++) :

void main(void)

{

unsigned int i, j;

unsigned char ChkSum;

ttasm(“cli”) ;

DDRB=0x00;//PB INPUT;
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DDRD=0x00;//PD INPUT;

//POWER ON indication: both LEDR and LEDG blink 3 times

LEDG OFF () ;

LEDR OFF () ;

LEDG OUTPUT () ;

LEDR OUTPUT() ;

for (1=0;1<3;i++) {
Delay ms (200) ;
LEDG ONQ) ;
LEDR ONQ) ;
Delay ms (200) ;
LEDG OFF () ;
LEDR OFF () ;

LEDG OFF () ;

LEDR OFF () ;
RFXX PORT INITQ);
RF12_INITQ) ;
DDRD | = (1<<RF12_DATA) ;

PORTD|=(1<<RF12 DATA);// SET nFFS pin HI when using TX register
DDRD&="(1<<2) ; //PD2 (INTO)

while (1) {
LEDR ONQ) ;
RFXX WRT CMD (0x0000) ;//read status register
RFXX WRT CMD(0x8239) ;//'er, !ebb, ET, ES, EX, !eb, !ew, DC

ChkSum=0;

RF12_SEND (0xAA)
RF12_SEND (0xAA)
RF12_SEND (0xAA)
RF12_SEND (0x2D)
RF12_SEND (0xD4)
RF12_SEND (0x30)
ChkSum+=0x30;

RF12_SEND (0x31)
ChkSum+=0x31;

RF12 SEND (0x32) ;

://PREAMBLE
://PREAMBLE
://PREAMBLE
;//SYNC HI BYTE
://SYNC LOW BYTE
://DATA BYTE 0

://DATA BYTE 1
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ChkSum+=0x32;
RF12 SEND (0x33) ;
ChkSum+=0x33;
RF12 SEND (0x34) ;
ChkSum+=0x34;
RF12_SEND (0x35) ;
ChkSum+=0x35;
RF12_SEND (0x36) ;
ChkSum+=0x36;
RF12_SEND (0x37) ;
ChkSum+=0x37;
RF12_SEND (0x38) ;
ChkSum+=0x38;
RF12_SEND (0x39) ;
ChkSum+=0x39;
RF12_SEND (0x3A) ;
ChkSum+=0x3A;
RF12_SEND (0x3B) ;
ChkSum+=0x3B;
RF12 SEND (0x3C) ;
ChkSum+=0x3C;
RF12_SEND (0x3D) ;
ChkSum+=0x3D;
RF12_SEND (0x3E) ;
ChkSum+=0x3E;
RF12_SEND (0x3F) ;
ChkSum+=0x3F;

RF12 SEND (ChkSum) ;

//DATA BYTE 15

//send chek sum

RF12_SEND (0xAA) ;//DUMMY BYTE
RF12_SEND (0xAA) ;//DUMMY BYTE
RF12_SEND (0xAA) ;//DUMMY BYTE

RFXX_WRT CMD(0x8201) ;

LEDR OFF() ;
LEDG OFF() ;

for (i=0;i<10000; i++) for (j=0; j<123: j++) ://sleep 1 second appr.

RF12 receiver demo

/%
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copyright (c) 2006

:Title RF12 RX simple example based on AVR C
:Company : Hope microelectronic Co., Ltd.
;Author: Tank
;Current version: vl.0
;Date: 2006-11-17
:processor ATMEGA48
:Clock: 10MHz Crystal
;Contact: +86-0755-86106557
:E-MAIL: hopefsk@hoperf. com
Connections
ATMEGA48 SIDE RF12 SIDE
SCK >SCK
MISO< SDO
MOST >SDI
SS >nSEL
PD4 >FSK/DATA
INTO< nlIRQ

PD6: LED GREEN
PD7: LED RED

*/

#include <mega48. h>

ftdefine DDR_IN 0
ftdefine DDR_OUT

#tdefine PORT_SEL PORTB
#tdefine PIN_SEL PINB
#tdefine DDR_SEL DDRB
#tdefine PORT_SDI PORTB
#tdefine PIN_SDI PINB
#tdefine DDR_SDI DDRB
#tdefine PORT_SCK PORTB
#tdefine PIN_SCK PINB
#tdefine DDR_SCK DDRB
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#tdefine
#tdefine
#tdefine

#tdefine
#tdefine
#tdefine

#tdefine
#tdefine
#tdefine

ftdefine
#tdefine
ftdefine
ftdefine
ftdefine
ftdefine
#tdefine
ftdefine

#tdefine
#tdefine
#tdefine

#tdefine
#tdefine
#tdefine

#tdefine
#tdefine
#tdefine

#tdefine
#tdefine
#tdefine

#tdefine
#tdefine
#tdefine

#tdefine
#tdefine

PORT_SDO
PIN_SDO
DDR_SDO

PORT TRQ
PIN TRQ
DDR_TRQ

PORT DATA
PIN DATA
DDR_DATA

PB7
PB6
RFXX_SCK
RFXX_SDO
RFXX SDI
RFXX_SEL
NC
PBO

SEL_OUTPUT ()
HI SEL()
LOW SEL()

SDI_OUTPUT ()
HI SDI()
LOW SDI ()

SDO_INPUT ()
LOW SDO()
SDO HI ()

SCK_OUTPUT ()
HI SCK()
LOW SCK ()

RF12 IRQ
IRQ IN()

WAIT IRQ LOW()

RF12 DATA
DATA OUT ()

PORTB
PINB
DDRB

PORTD
PIND
DDRD

PORTD
PIND
DDRD

7//=\
6// |
5// |
4// |RF_PORT
3// |
2// |
1// |
0//—/

DDR SEL |= (1<<RFXX SEL)
PORT SEL|= (1<<RFXX SEL)
PORT SEL&=" (1<<RFXX_SEL)

DDR SDI |= (1<<RFXX SDI)
PORT SDI|= (1<<RFXX SDI)
PORT_SDI&=" (1<<RFXX_SDI)

DDR_SDO&= ~ (1<<RFXX_SDO)
PORT _SDO&= (1<<RFXX_SDO)
PIN SDO& (1<<RFXX_SDO)

DDR SCK |= (1<<RFXX SCK)
PORT SCK|= (1<<RFXX SCK)
PORT_SCK&=" (1<<RFXX_SCK)

2
DDR IRQ &="(1<<RF12 IRQ)
while (PIND& (1<<RF12 IRQ))

4//PD4
DDR DATA|=1<<RF12 DATA
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#tdefine HI DATA() PORT DATA|=1<<RF12 DATA

#define LEDG OUTPUT()  DDRD|="(1<<6)
#define LEDR OUTPUT()  DDRD|="(1<<7)

#define LEDG ON() PORTD&=" (1<<6)
#define LEDG OFF () PORTD |= (1<<6)
#define LEDR ON() PORTD&=" (1<<7)
#define LEDR OFF () PORTD |= (1<<7)

void RFXX PORT INIT (void) {

}

HI SELQ;

HI SDIQ);

LOW SCKQ) ;
//SET nFFS pin HI when using FIFO
HI DATAQ ;
SEL OUTPUT () ;
SDI OUTPUT () ;
SDO INPUT () ;
SCK_OUTPUT () ;
IRQ INQ ;
DATA OUTQ) ;

unsigned int RFXX WRT CMD (unsigned int aCmd) {

unsigned char 1i;
unsigned int temp;
temp=0;
LOW SCKQ) ;
LOW SELQ) ;
for (i=0;i<16;i++) {
if (aCmd&0x8000) {
HI SDIQ);
Jelse{
LOW SDIQ) ;
}
HI SCKQ) ;
temp<<=1;
if (SDO_HI () {
temp|=0x0001;
}
LOW SCKQ) ;

aCmd<<=1;
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HI SELQ;

return (temp) ;

void RF12 INIT (void) {

}

RFXX_WRT CMD (0x80D7)
RFXX_WRT CMD (0x8239)
RFXX_WRT CMD (0xA640)
RFXX_WRT CMD (0xC647)
RFXX_WRT CMD (0x94A0)
RFXX_WRT CMD (0xC2AC)
RFXX_WRT CMD (0xCAS81)
RFXX WRT CMD (0xCED4)
RFXX_WRT CMD (0xC483)
RFXX_WRT CMD (0x9850)
RFXX_WRT CMD (0xCC77)
RFXX_WRT CMD (0xE000)
RFXX_WRT CMD (0xC800)
RFXX_WRT CMD (0xC040)

://EL, EF, 433band, 12. OpF

://Ver, 'ebb, ET, ES, EX, !eb, !ew, DC
;//434MHz

://4. 8kbps

://VDI, FAST, 134kHz, 0dBm, —~103dBm
://AL, 'm1, DIG, DQD4
://FIF08, SYNC, ! ff, DR
://SYNC=2DD4;

://@PWR, NO RSTRIC, !st, !fi, OE, EN
://mp, 90kHz, MAX OUT

://0B1, 0BO, LPX,! ddy, DDIT, BWO
://NOT USE

://NOT USE

://1. 66MHz, 2. 2V

unsigned char RF12 RECV(void) {
unsigned int FIFO data;

}

WAIT IRQ LOWOQ) ;
RFXX_WRT CMD (0x0000)

FIFO data=RFXX WRT CMD (0xB000) ;
return (FIFO data&0x00FF) ;

void Delay ms(unsigned char amS) {

}

unsigned char 1i;

unsigned int j;

for (i=0;i<amS;i++) for (j=0; j<914; j++) :

void main(void)

{

unsigned char 1i;

unsigned char ChkSum;

//POWER ON indication: both LEDR and LEDG blink 3 times

LEDG OFF () ;
LEDR OFF () ;
LEDG OUTPUT () ;
LEDR OUTPUT() ;
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for (1=0;1<3;i++) {
Delay ms (200) ;
LEDG ONQ) ;
LEDR ONQ) ;
Delay ms (200) ;
LEDG OFF () ;
LEDR OFF () ;

LEDG OFF() ;
LEDR OFF () ;

//Initialize command port
RFXX_PORT INIT();

//Initialize RF12 chip
RF12 INITO) ;

//Init FIFO
RFXX WRT CMD (0xCA81) ;

while (1) {
//Enable FIFO
RFXX_WRT CMD (0xCA83) ;
ChkSum=0;

//Receive payload data
for (i=0;1<16;i++) {
ChkSum+=RF12 RECV() ;

//Receive Check sum
i=RF12 RECV() ;

//Disable FIFO
RFXX_WRT CMD (0xCA81) ;

//Package chkeck

if (ChkSum==1) {
LEDG_ONQ) ;
Delay ms (200) ;
LEDG_OFF () ;
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Example 2

(for PIC microcontroller)

g
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=

Ul

2
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| %’IACJ“RNPP g; [ 27 _sbo
0.1uF ER rae 26 sk u VDD
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| 2 24__nlRQ SDI 2 11__SCK
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PIC16F73

RF12 transmitter demo:

/Hkkkkokkkkkkkkokkkkokk kool ok
copyright (c) 2006

Title:

Current version:
Function:
Processor

Clock:

Operate frequency:
Data rate:
Package size:
Author:

Company:
Contact:

E-MATL:

Date:

RFM12A transmitter simple example based on PIC C
v1.0

Package send Demo

PIC16F73 DIP-28

10MHz Crystal

434MHz

4. 8kbps

23byte

Robben

Hope microelectronic Co.,Ltd
+86—0755-86106557
hopefsk@hoperf. com
2006-11-21

sekekefeksiorskskoskskekokskksiokskeskeksokskokoskskoskskekeksksksiokskskekskekskskokskoskeskkokskskskokoskskokokok /

#include “pic.h”

typedef unsigned char uchar;

typedef unsigned int uint;
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ftdefine SDI
ftdefine SDO
ftdefine SCK
ftdefine nSEL

#tdefine SDI OUT()
#define SDO IN()

#define SCK OUT()
#tdefine nSEL OUT()

B7
RB6
RB5
RB4

TRISB7=0
TRISB6=1
TRISB5=0
TRISB4=0

void Init RF12(void);

void WriteO( void )
void Writel ( void )

void WriteCMD( uint CMD );

void DelayUs( uint

us );

void DelayMs (uint ms) ;

void WriteFSKbyte (

_ CONFIG(0x3FF2) ;

uchar DATA ):

void Init RF12(void)

{
nSEL OUT () ;
SDI OUT() ;
SDO INQ);
SCK 0UT() ;
nSEL=1;
SDI=1;
SCK=0;
WriteCMD (0x80D8)
WriteCMD (0x8208)
WriteCMD (0xA640)
WriteCMD (0xC647)
WriteCMD (0x94C0)
WriteCMD (0xC2AC) ;
WriteCMD (0xCAS0) ;
WriteCMD (0xCED4) ;
WriteCMD (0xCA83)
WriteCMD (0xC49B) ;
WriteCMD (0x9850)
WriteCMD (0xCCT7) ;
WriteCMD (0xE000)
WriteCMD (0xC8OE)
WriteCMD (0xC000)

://enable register, 433MHz, 12. 5pF
://Turn on crystal, !PA

i/

i/

;//VDI, FAST, 134kHz, 0dBm, ~103dBm

://FIF08, SYNC,
://'mp, 90kHz, MAX OUT
://NOT USE

://NOT USE
://1.0MHz, 2. 2V
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void main ()
{
uint ChkSum=0;
Init RF12() ;
while (1)
{
WriteCMD (0x8228) ; //OPEN PA
DelayUs( 4 );
WriteCMD (0x8238) ;
NOP () ;
NOP () ;
WriteFSKbyte ( OxAA ) :
WriteFSKbyte ( OxAA ) :
WriteFSKbyte ( OxAA ) :
WriteFSKbyte ( 0x2D ) :
WriteFSKbyte ( 0xD4 ) :

WriteFSKbyte ( 0x30 ) ://DATAQ
ChkSum+=0%x30;
WriteFSKbyte ( 0x31 );//DATAl
ChkSum+=0%x31;
WriteFSKbyte ( 0x32 ):
ChkSum+=0%x32;
WriteFSKbyte ( 0x33 ):
ChkSum+=0%x33;
WriteFSKbyte ( 0x34 ):
ChkSum+=0x34;
WriteFSKbyte ( 0x35 ):
ChkSum+=0%x35;
WriteFSKbyte ( 0x36 ):
ChkSum+=0%x36;
WriteFSKbyte ( 0x37 ):
ChkSum+=0%x37;
WriteFSKbyte ( 0x38 ):
ChkSum+=0%x38;
WriteFSKbyte ( 0x39 ):
ChkSum+=0%x39;
WriteFSKbyte ( 0x3A ):
ChkSum+=0x3A;
WriteFSKbyte ( 0x3B ) :
ChkSum+=0x3B;
WriteFSKbyte ( 0x3C ) :
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ChkSum+=0%x3C;

WriteFSKbyte (0x3D) ;
ChkSum+=0%x3D;

WriteFSKbyte ( 0x3E ):
ChkSum+=0x3E;

WriteFSKbyte ( 0x3F )://DATA15
ChkSum+=0x3F;

ChkSum&=0x0FF;

WriteFSKbyte ( ChkSum ) :
WriteFSKbyte ( OxAA ) :
WriteCMD ( 0x8208 ) ; //CLOSE PA
DelayMs (1000) ;

void WriteO( void )
{
SDI=0;
SCK=0;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
SCK=1;
NOP () ;

void Writel( void )
{

SDI=1;

SCK=0;

Tel: +86-755-82973806 Fax: +86-755-82973550 E-mail: sales@hoperf.com http:/www.hoperf.com




HOPE RF

RF12B Program

NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
SCK=1;
NOP () ;

void WriteCMD( uint CMD )
{
uchar n=16;
SCK=0;
nSEL=0;
while (n—)
{
if (CMD&0x8000)
Writel();
else
Write0();
CMD=CMD<K1;
}
SCK=0;
nSEL=1;

void WriteFSKbyte ( uchar DATA )
{

uchar RGIT=0;
uint temp=0xB800;
temp | =DATA;

Loop: SCK=0;
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nSEL=0;
SDI=0;
SCK=1;
if (SDO) //Polling SDO
{
RGIT=1;
}
else
{
RGIT=0;
}
SCK=0;
SDI=1;
nSEL=1;
if (RGIT==0)
{
goto Loop;

}

else

{
RGIT=0;
WriteCMD (temp) :
}

void DelayUs( uint us )

{
uint 1;
while( us— )
{
1=2;
while( i—— )
{
NOP () ;
}
}
}
void DelayMs (uint ms)
{
uchar 1i;
while (ms—)
{
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1=35;
while (i—)
{
DelayUs (1) ;

RF12 receiver demo:

/Hkkkokkkkkkkokkkkokkkokkokkkkokkkokokkoksk ok okskok
copyright (c) 2006

Title:
Current version:
Function:

Processor
Clock:

Operate frequency:

Data rate:
Package size:
Author:
Company:
Contact:
E-MATIL:

Date:

RFM12A transmitter simple example based on PIC C
v1.0

Package send Demo

PIC16F73 DIP-28

10MHz Crystal

434MHz

4. 8kbps

23byte

Robben

Hope microelectronic Co.,Ltd
+86—0755-86106557
hopefsk@hoperf. com
2006-11-17

sekekefeksioreskskokskekeksksksiokskskeksekskokoskskskskekekskeksiokskskekskekskskokokoskeskekokskskskokoskskekokok /

#include “pic.h”

typedef unsigned char uchar;

typedef unsigned int uint;

ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine

SDI
SDO
SCK
nSEL
nlIRQ
LED
LED OUT ()
nIRQ_IN()
SDI OUT ()
SDO IN()
SCK_0UT ()

nSEL_OUT ()

RB7
RB6
RB5
RB4
RB3
RAO
TRISAO=0
TRISB3=1
TRISB7=0
TRISB6=1
TRISB5=0
TRISB4=0
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void Init RF12(void);

void WriteO( void );

void Writel( void );

void WriteCMD( uint CMD );
uchar RF12 RDFIFO(void);

void Delayus( uint us );

_ CONFIG (0x3FF2) ;

bankl uchar RF RXBUF[19];
void Init RF12(void)

{

LED OUTQ) ;

nSEL OUT () ;

SDI OUTO() ;

SDO INQ);

SCK 0UT() ;

nIRQ_INQO ;

nSEL=1;

SDI=1;

SCK=0;

SDO=0;

LED=0;

WriteCMD (0x80DS) ;//enable register, 433MHz, 12. 5pF
WriteCMD (0x82D8) ://enable receive, !PA
WriteCMD (0xA640) ;//

WriteCMD (0xC647) ;//

WriteCMD (0x94C0) ; //VDI, FAST, 134kHz, 0dBm, ~103dBm
WriteCMD (0xC2AC) ;

WriteCMD (0xCASO) ;

WriteCMD (0xCED4) ;
WriteCMD (0xCA83) ;//FIF08, SYNC,
WriteCMD (0xC49B) ;

WriteCMD (0x9850) ;//!mp, 90kHz, MAX OUT
WriteCMD (0xCCT7) ;

WriteCMD (0xE000) ; //NOT USE

WriteCMD (0xC800) ;//NOT USE
WriteCMD (0xC000) ;//1. OMHz, 2. 2V

void main()

{

uchar 1=0, j=0;
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uint CheckSum;
Init RF12();

while (1)
{
while (!nIRQ)
{
RF RXBUF[i++]=RF12 RDFIFO() ;
if (i==17)

{

1=0;

WriteCMD (0xCA80) ;

WriteCMD (0xCAS83) ; //reset FIFO and read to receive next Byte

CheckSum=0;

for (j=0; j<16; j++)
CheckSum+=RF_RXBUF[j]; //add 0x30-———- 0x3F

CheckSum&=0x0FF;

if (CheckSum==RF_RXBUF[16])
{

LED=1;

}

Delayus (1) ;

LED=0;

}

}

void WriteO( void )

{
SDI=0;
SCK=0;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
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NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
SCK=1;
NOP () ;
}

void Writel( void )

{
SDI=1;
SCK=0;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
NOP () ;
SCK=1;
NOP () ;

}

void WriteCMD( uint CMD )
{
uchar n=16;
SCK=0;
nSEL=0;
while (n—)
{
if (CMD&0x8000)
Writel();
else
Write0();
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CMD=CMD<<1;
}
SCK=0;
nSEL=1;

uchar RF12 RDFIFO(void)
{
uchar i, Result;
SCK=0;
SDI=0;
nSEL=0;
for (i=0;i<16;i++)
{ //skip status bits
SCK=1;
NOP () ;
NOP () ;
SCK=0;
NOP () ;
NOP () ;
}
Result=0;
for (i=0;i<8;i++)
{ //read fifo data byte
Result=Resul t<<1;
if (SDO)
{
Result|=1;
}
SCK=1;
NOP () ;
NOP () ;
SCK=0;
NOP () ;
NOP () ;
}
nSEL=1;
return (Result) ;
}

void Delayus( uint us )

{

uint 1i;
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while( us— )
{
1=1000;
while( i—— )
{
NOP () ;
1
}
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