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sl ’ HackRF

x40 x115 B100 Starter B210
| 50 MHz - 50Ml-é-
Radio Spectrum 30 MHz - 6 GHz 300 MHz - 3.8 GHz 2.2 GHz [1] 6 GHz
Bandwidth 20 MHz 28 MHz 16 MHz [2] 61.44 MHz [3]
Duplex Half Full Full Full 2x2 MIMO
Sample Size (ADC/DAC) 8 bit 12 bit 1124bgtit/ 12 bit
64 Msps /
Sample Rate (ADC/DAC) 20 Msps 40 Msps 128 Msps 61.44 Msps
USB 2 HS . . USB 2 HS USB 3
Interface (Speed) (480 megabit) USB 3 (5 gigabit) (480 megabit) (5 gigabit)
FPGA Logic Elements [4] 40k 115k 25k 75k 150k
Microcontroller LPC43XX Cypress FX3 Cypress FX2 Cypress FX3
. HDL + Code HDL + Code
Open Source Everything Schematics Schematics Host Code [5]
Availability January 2014 Now Now Now
Cost $300 [6] $420 $650 $675 $675 $1100



http://greatscottgadgets.com/hackrf/
http://nuand.com/
http://ettus.com/
http://www.altera.com/literature/hb/cyclone-iv/cyclone4-handbook.pdf
http://www.altera.com/literature/hb/cyclone-iv/cyclone4-handbook.pdf
http://www.xilinx.com/support/documentation/data_sheets/ds529.pdf
http://www.xilinx.com/support/documentation/data_sheets/ds160.pdf
http://www.xilinx.com/support/documentation/data_sheets/ds160.pdf
http://www.nxp.com/documents/data_sheet/LPC4350_30_20_10.pdf
http://www.cypress.com/fx3
http://www.cypress.com/?id=193
http://www.cypress.com/fx3
https://github.com/mossmann/hackrf
https://github.com/Nuand/bladeRF
http://www.nuand.com/bladerf.pdf
https://github.com/EttusResearch/uhd
http://code.ettus.com/redmine/ettus/projects/public/documents
https://github.com/EttusResearch/uhd
http://www.kickstarter.com/projects/mossmann/hackrf-an-open-source-sdr-platform
http://www.nuand.com/blog/product/bladerf-x40/
http://www.nuand.com/blog/product/bladerf-x115/
https://www.ettus.com/product/details/UB100D-BDL
https://www.ettus.com/product/details/UB200-KIT
https://www.ettus.com/product/details/UB210-KIT
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Gagrx MacPorts-release-2.6 - hackrf=661e1b

315.000 000 wHz 10 o @ H 2 o

-120 dBFS
=50
-60 Configure I/O devices
=70 1/Q input
-80 Device Other...
_90 Device string hackrf=661e1b
Input rate 8000000
=100
Decimation = None
=110
Sample rate 8.000 Msps
-120 Bandwidth 0.000000 MHz
=130 LNB LO 0.000000 MHz
314 315 318 318 320

Audio output

Device Default

Sample rate 48 kHz ]

Cancel




inspectrum: remote.iq

Controls

1.329000 1.330000 1.331000 1.332000 1.333000

Open file...

Sample rate: 8000000

Spectrogram
FFT size:

Zoom:
Power max:
Power min:

Scales:

Time selection

Enable cursors:
Symbols: 1

Rate:
Period:

Symbol rate:

Symbol period:




void InputSource::openFile(const char x*filename)
{
QFileInfo fileInfo(filename);
const auto suffix = fileInfo.suffix().toLower();
if ((suffix == "cfile") || (suffix == "cf32") || (suffix == "fc32")) {
sampleAdapter = std::unique_ptr<SampleAdapter>(new ComplexF32SampleAdapter());
}

else if ((suffix =

"cs16") || (suffix == "sc16") || (suffix == "c16")) {
std::unique_ptr<SampleAdapter>(new ComplexSl6SampleAdapter());

sampleAdapter
}

else if ((suffix =

"cs8") || (suffix == "sc8") || (suffix == "c8")) {
std::unique_ptr<SampleAdapter>(new ComplexS8SampleAdapter());

sampleAdapter
}

else if ((suffix =

"cu8") || (suffix == "uc8")) {

sampleAdapter = std::unique_ptr<SampleAdapter>(new ComplexU8SampleAdapter());
}
else {

sampleAdapter = std::unique_ptr<SampleAdapter>(new ComplexF32SampleAdapter());
}

inspectrum supports the following file types:

e x,cf32, x.cfile - Complex 32-bit floating point samples (GNURadio, osmocom_fft)
e x,cs16 - Complex 16-bit signed integer samples (BladeRF)

e x,cs8 - Complex 8-bit signed integer samples (HackRF)

e x,cu8 - Complex 8-bit unsigned integer samples (RTL-SD

If an unknown file extension is loaded, inspectrum will default to x.cf32.
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Garx MacPorts-release-2.6 - hackrf=661e1b

310

an

314.965 000 MHz

312 313

314

-«l"‘v

15 216



ghjk:~ wsige e hackrf_transfer -r remote.iq -f 315000000 -s 8000000
call hackrf_set_sample_rate(8000000 Hz/8.000 MHz)

call hackrf_set_freq(315000000 Hz/315.000 MHz)

Stop with Ctrl-C
16.0 MiB / 1.000 sec
ACCaught signal 2

5.8 MiB / 0.373 sec

16.0 MiB/second

15.4 MiB/second

Exiting...

Total time: 1.37346 s
hackrf_stop_rx() done
hackrf_close() done
hackrf_exit() done
fclose(fd) done

exit



ghjk:~ s ssecws hackrf_transfer -t remote.cs8 -f 315000000 -s 8000000 -a 1 -x 47
call hackrf_set_sample_rate(8000000 Hz/8.000 MHZz)

call hackrf_set_freq(315000000 Hz/315.000 MHz)

call hackrf_set_amp_enable(1)

Stop with Ctrl-C
16.0 M1B / 1.005 sec

15.9 MiB/second

16.3 MiB /
16.0 MiB /
3.9 MiB /

.005 sec = 16.2 MiB/second
.001 sec = 16.0 MiB/second
.00 sec = 3.9 MiB/second

16.0 MiB / 1.005 sec = 15.9 MiB/second
16.0 MiB / 1.000 sec = 16.0 MiB/second
16.0 MiB / 1.001 sec = 16.0 MiB/second
16.3 MiB / 1.005 sec = 16.2 MiB/second
16.0 M1B / 1.002 sec = 16.0 MiB/second
16.0 MiB / 1.000 sec = 16.0 MiB/second
16.0 M1B / 1.005 sec = 15.9 MiB/second
16.0 MiB / 1.003 sec = 15.9 MiB/second

1

1

1

Exiting... hackrf_is_streaming() result: streaming terminated (-1004)
Total time: 12.03285 s

hackrf_stop_tx() done

hackrf_close() done
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inspectrum: remote.cs8

[ I 4'MHz
ontrols 5.350000 5.370000 5.380000 5.390000
oen file...
3 MHz
8000000
MHz
1 MHz
— g - — —— - — — m—— — — —— — f— — —
-1 MHz
> -2 MHz
83.3333Hz
l20= -3 MHz
2.66667kHz
375us
-4 MHz
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Controls 4 MH

Iy

1

Open file...
3 MHz
Sample rate: 8000000
Spectrogram 2 MHz
FFT size: -
Zoom:
1 MHz
Power max: =
Power min:
Scales:
-1 MHz
Time selection
Enable cursors: &
Symbols: 128 2 -2 MHz
Rate: 20.5592Hz
Period: 48.64ms -3 MHz
Symbol rate: 2.63158kHz
Symbol period: 380us
-4 MHz




ghjk:~ mmsges mssisd inspectrum

objc[6026]: Class FIFinderSyncExtensionHost is implemented in both /System/Library/PrivateFrameworks/FinderKit.framework/Versions/A/FinderKit (@x7fff8b5b1b68) and /¢
stem/Library/PrivateFrameworks/FileProvider. framework/OverrideBundles/FinderSyncCollaborationFileProviderOverride.bundle/Contents/Mac0OS/FinderSyncCollaborationFilePr
viderOverride (0x1307d7cd8). One of the two will be used. Which one is undefined.

A[[AA[[A1.80059, -0.930453, -0.951045, -0.9738, -0.968763, -0.969344, -0.967468, -0.982229, -0.982252, -0.974877, -0.971575, -0.950571, -0.968234, -0.983298, -0.9657
, -0.985884, -0.976209, -0.976558, -0.976799, -0.980163, -0.956201, -0.984941, -0.97408, -0.976639, -0.970259, -0.979707, -0.956984, -0.967153, -0.966987, -0.954964,
-0.977116, -0.974452, 2.72881, -0.984242, -0.978717, -0.982772, 2.77654, 1.98122, 2.36229, -0.984805, 3.01842, -0.939661, -0.981096, -0.966852, 2.88121, 2.88432, 3.:
893, -0.956493, 2.23893, -0.943018, -0.97113, -0.973561, 1.92414, 2.90472, 2.02176, -0.943696, 3.1401, -0.983934, -0.973492, -0.973668, 2.77162, 2.12962, 2.89103, -
983982, 2.09925, -0.949777, -0.978736, -0.964681, 3.3795, 3.17936, 2.82876, -0.956007, 1.80125, 2.446, 2.28971, -0.975206, 1.73824, 3.24685, 2.48207, -0.95626, 2.95:

7, -0.986772, -0.963174, -0.962688, 3.72046, 3.31124, 2.34883, -0.978435, 2.42445, -0 1, 0, @, 0, 0, 0, 0, 0O,
95202, -0.973209, -0.970737, 3.46971, 3.21557, 2.73837, -0.96845, 3.33673, -0.95414, O, 0, 0, 0, 0, 0, 0, O,
: ) ; 5 S S e J00mg yomoon 0, 0, 0, 0, 0, 0, 0, 0,
1,0,0,0,0,0,0,0, 0000000000000, 0,00090290.00o0989789.80.0.0.0,.0,
01,0,0,0,1,1,1,0,1,0,0,0,1,1,1,0,1,1,1,0,1,1, 1,0, 1, 0, 0, 0, 1'8'3'8' 1. }r 1.3.:
e, 1, 0, 0,0, 1,1, 1, 0 1, 0, 0, 0 1, 1, 1 Q, U R At Bt Bt S
(A1 8 (A (A eAA (A [~ ) 8 Al ala o 1 AN (A *, 0 AAQA _rnrnas 1' 0' 0' 0' 1' 1' 1' 0' f
Context]=0x7f8f53e1d7c@ *NO* NSRemoteViewController to client, NSError=Error Domain=N 1' g' g' g' 1' i' 1' g' :
process." UserInfo={NSDebugDescription=The connection from pid @ was invalidated from 1' 1' 1' 0' 1' 1' 1' 0' 1
2018-03-07 19:44:45,981 inspectrum[6026:1155780] IMKInputSession [@x7f8f5912d490 pres 1' 0' 0' 0' 1' 1' 1' 0' P
Context]=0x7f8f53e1d7c® *NO* NSRemoteViewController to client, NSError=Error Domain=N 1' 0' 0' 0' 1' 1' 1' 0' £
process.” UserInfo={NSDebugDescription=The connection from pid @ was invalidated from 1: 0: 0: 0: 1: 1: 1: 0: £
1, 0, 0, 0, 1, 1, 1, 0, f
1, 0, 9, 0, 1, 1, 1, o, f
1, 0, 0, 0, 1, 1, 1, 0, f
fffff1ffff ff
80 00 00 00
8e 8e 8e 8e 8e ee 8e 8e 8e 8e
lBe 8e

\x80\x00\ x00\x00\ x8e\x8e\x8e\x8e\x8e\x8e\xee\xee\x8e\x8e\x8e\x8e
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« CCS Edit - C ron -

File Edit View Mavigate Project Run Scripts Window Help
9 - B/~ P FrED O D Quick Access 1| [ | [ B CCS Edit | ¥ CCS Debug
[ Project Explorer 53 5 S ¥ = 8 |[g manc 52 | [g flac [h| rfla.h ] test.c [n| project.h [h| pram.h [ prmm.c [ radio.c [n| radie.h | tirmer.c e = O
» [@ stopwatchic B 22 s ererersrsrsrsrersrsrorerersmsnsrssn s R R AR RS AR RS R AR RS A RS RS RS RS RS RS RS RS RS RS RS RSRSR -
b [0 stopwatch.h 85 // Include section
[+ @ temperature.c 86
87 // system
b B temperature.h 58 #include “project.h” o
b [g testc 89 #include <string.h> |ﬂ
b [n testh el
b @ 91 // driver
Hsernc 92 #include "clock.h”
b [h user.h 93 #include “"display.h”
b = simpliciti 94 //#include "vti_as.h"
b Ink ccd20f6137.crmd a5 //#include "vti_ps.h™
Lg# N I—C cm 95 #include “"radic.h™
b [g] main.c 97 #include “"buzzer.h"
[#] CC430F6137.coxml [Active] 98 #include "ports.h”
chanae record.txt 99 #include "timer.h"
- 98 ' 182 #include "pmm.h"
4 £ OpenDoor 181 #include "rfla.h"
4 #F Binaries la2
183 // logic
. {J OpenDoor.out - [M5P430/le] 14 #include "menu.h"
4 [l Includes 105 #include “"date.h”
b (B CiftifecsvB/oes_base/msp430yinclude 126 #include "alarm.h”
D e . . 187 #include "stopwatch.h"
bl Cytifecsvbftools/compiler/mspd430_15.12.3.LT5/inclu 105 #include "battery.h"
4 (= Debug 189 #include "temperature.h”
b main.obj - [MSP430/le] il 11@ //#include “altitude.h”
> @ OpenD t - [MSP430/le] 111 #include "battery.h"
pen IDDr'Du = 112 //#include “acceleration.h”
ccsObjs.opt 113 //#include “bluerobin.h™
| maind 114 #include “"rfsimpliciti.h”
kefil 115 #include "simpliciti.h”
L makefiie 116 #include "rfbsl.h"
| & objects.mk _| 117 #include "test.h"
OpenDoor_linkInfo.xml | 118
119 ,'ll,'ll S 3 e e o oo ok ok oo ke ke e ke ke e ke e e i o e ke e e ke e o ke e oie ke e ke ol e ol ol e ke e e ol o e ke e e ol e oo ol e e ol e ke ol e e ol e ol ke e ol e e ol o e ol e e ol e oo ol e ok ol e e ol o ol ke o ol ok oo ok ok e e e e ke
OpenDoor.map 128 // Prototypes section
| & sources.mk 121 void init_application{void);
[ & subdir_rules.mk 122 void init_global wariables({void);
. 123 void wakeup_event(void); 7
| & subdir_vars.mk . = -
4 = targetConfigs _
B CCAINERT 2T Fevil TA A sl [*) Problems ¥2  © Adwvice 2@ Call Hierarchy - = "
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[ Project Explorer 532

a {35‘5 ChronIC [Active - 868MHz - Unrestricted C¢= ="

*

>

>

]

>

*

]

f;?' Binaries
ki Includes

= 433MHz - Unrestricted CCS Platinum
= 8688MHz - Unrestricted CCS Platinum

= bluerobin
= driver
= include

4 = logic

K

kg

kg

FEREREPR PR R PR PR R B ER B

acceleration.c

acceleration.h

alarm.c
alarm.h
altitude.c
altitude.h
battery.c
battery.h
bluerobin.c
bluercbin.h
chronic.c

chronic.h

chronic-extern.h

clock.c
clock.h
date.c
date.h
menu.c
menu.h
rfbsl.c
ribsl.h
risimpliciti.c
risimpliciti.h
stopwatch.c

5% v o0

T

[£] main.c

o i e

[£] main.c

[g] chronic.e 82 [g) test.c

.

ﬁ?

Mew
Show In

Add Files...
Copy
Paste
Delete
Refactor
Source
Move...

Rename...

Impeort
Export...

Show Build Settings...
Build Project

Clean Project
Rebuild Project
Refresh

Close Project

Male Targets
Index

Build Configurations

Debug As
Compare With

2

Ctrl+C
Cirl+WV
Delete

F2

F5

Restore from Local History...

Team

Properties

Alt+Enter

Bx87;

pE| menu.c

Quick Access

= | (& ccs Edi

[£] rfbsl.c ternperature.ohbj [£] rfsimpliciti.c g

a[e][1], " \x92\x4B \x2D\xBe\xCB\x88\x8a" ,Button_Up Data[e][e]);

]= exe7;

ata[@][1], " \x92\x4B\x2D\x96\xCB\xB8\x88" ,Button_Down_Data[e][@]};

BEREEER )

¥

¥

¥
sewidth .ee@1@@, 9992.599487 Baud)

=

axte;
BB ;

~MASK_MOD_FORMAT;
MOD_00K;

~MASK_SYNC_MODE;
SYNC_MODE_NONE;
se
~MASK_MANCHESTER;

I

Manage...
Set Active

Build All
Clean All

Build Selected...

| W[ [Sre]etz B v o

v

1 433MHz - Limited CCS Core Edition (Other regions)
2 433MHz - Unrestricted CCS Platinum (Other regions)
3 868MHz - Limited CCS Core Edition (Europe)

4 B68MHz - Unrestricted CCS Platinum (Europe)

5 915MHz - Limited CCS Core Edition (USA)

6 915MHz - Unrestricted CCS Platinum (USA)
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% ¥ = B8 |[gmainc l¢| chronic.c lc| rfla.c [h| chronic.h [h| chronic-ext...
drivers.lib - 134 };
135
136 // Linel - Alarm
137 const struct menu menu L1 Alarm = {
138 FUNCTION(sx_alarm), // direct function
139 FUNCTION(mx_alarm), // sub menu function
148 FUNCTION(display_alarm), // display function
141 /4 &menu_L1_Temperature,
142 &menu_L1 Doorbell,
143 };
144

145 // Linel - Dggrbell

145 const struct menu menu L1 Doorbell = {
147 FUNCTION(config doorbell),
148 FUNCTION{ dummy ) ,

1439 FUNCTION(display doorbell),
158 #else

151 &menu_ L1 Test,

152 #endif

153 };

154

155 const struct menu menu_L1_Test
156 FUNCTION(config_test), {f direct function
157 FUNCTION(dummy), // sub menu function
158 FUNCTION(display_ test), {f display function
159 &menu L1 Home,

/f direct functicon
/4 sub menu function
// display function

1]
==

168 };
161
162 const struct menu menu L1 Home = {
| Ele3 FUNCTION(config home), Jf direct function

164 FUNCTION( dummy),

165 FUNCTION(display home},
166 gmenu_ L1 Time,

167 };

168

169 //// Linel - Temperature
178 //const struct menu menu_L1 Temperature = {

/¢ sub menu function
// display function

171 /4 FUNCTION{ dummy ), Jf direct function
172 /7 FUNCTION{mx_temperature), /f sub menu function
L= ST T R A =] =m0 =mmmasrmsdsi sy d i A em T =mar Fp i1 e

Quick Access

L] *menu.c &2 | [ timer.c

i<t | ﬁ{; CCS Debug

= O

&

[h| bluerobin.h 2

m



wo Ll DOIT - LRronlAogic Cnronic.c - LOde LOomposer STUGK L=

File Edit Wiew Mavigate Project Run Scripts Window Help

MR B R~ D~ ~rFinEr - Quick Access B || & ccs Edit | %5 CCS Debug
75 Project Explorer 23 - ‘EI Last Edit Location (Ctrl+Q) |c &3 | g test.c l.c] menu.c l.c| rfbsl.c |.¢] user.c |h| menu.h | temperature.chbj l.g| rfsimpliciti.c a3 = O
4 'Z5 ChronIC [Active - 868MHz - Unrestricted CCS Platinum = 374/ »

- 4 Binaries B D T e sis s S 8

m

- m) Includes 48/,
- [ 433MHz - Unrestricted CCS Platinum 41 // Extension to drive the Cgnrad "Funk-Lichtschalter-mit-Sender”

= BEEMHz - Unrestricted CCS Platinum az// t/ i.conrad.at/ce/de/product/628587/Funk-Lichtschalter-mit-Sender
- = -

4 ( i M. Schmid
- = bluerobin aa e
- = driver 45
= :I‘1C|:.Id& 47 #include “"chronic.h™
4 = logic . 15
» || acceleration.c 49 // system
acceleration.h 5@ #include “"project.h”
: 51 #include "bm.h"
alarm.c 53
alarm.h 53 // driver
: 54 #include "display.h”
alt!tude.c 55 #include "radio.h™
altitude.h 56 #include "rfla.h”

battery.c 57 #include "ports.h”
58 #include "timer.h™

59

battery.h

bluerobin.c 6@ // chronic globals
bluercbinh 6l unsigned char Button Up Data[3][BUTTON DATA SIZE];
chromicc 62 unsigned char Up_Buttons= 1; // number of different up sequences to transmit
- 63 unsigned char Button_Down_Data[3][BUTTON_DATA SIZE];
chranic.h 64 unsigned char Down_Buttons= 1; // number of different down sequences to transmit

G5 unsigned char Button_Delay= 75;

unsigned char Button_ Repeat= 4;

67 unsigned char Emulation Mode= EMULATION MODE MONE; &
clack.h « m b

chronic-extern.h

clock.c

h L Problem i H
date. wl P 5 o Advice = a IErarcny

0 errors, 2 warnings, 0 others

menu.c <

menu.h Description Resource Path

rfbsl.c - (% Warnings (2 items)

rfbslh
risimpliciti.c
risimpliciti.h

stopwatch.c

FRENFRFERNRERFEREEFREEFRERNERERE

stopwatch.h

4 mr 3 4 I F

Writable Smart Insert 397:1 Full License




¥ = O | |g mainc L] *chronic.c &2 | [ alarm.c chronic.h chronic-ext... .| menu.c bluerchin.h alarm.h - = O

22 void config test(us line) The TX & RX data rate is programmable from i
L // gap between data pulses 1.2 to 500 kBaud using the following registers:
utton Delay= 8;

{// how many times to send per button [ — MDMCFG3DRATE_M
Jutton Repests & — MDMCFG4.DRATE_E

L
[

f/ set button content

(256 +DRATE_M ) x 20RATE_E
55 xfxosc

R =
L!p_Eiuttnn5= 1; DATA 2

// packet length

Button Up Data[@][@]= &x1@;

'/ payload

memcpy (&Button_Up Data[@][1], " \x388\x88\x00\x08\xBe\xBe\xBe\xBe \xBe \xee \xBe\xBe \xBe\xBe \xBe\xBe" ,Button_Up Data[@][@]);

Down_Buttons= 1;
Button _Down_Data[@][@]= @x1@;
memcpy (&Button Down Data[@][1],"\x38%x80\x00%x08\x8elxBe \xBe\x8e \xBe \xee\xBe \xBe \x8e \xBe\x8e\x8e" ,Button_Down Data[e][e]

f/ set frequency (315002888)
ChronicRF.freq@= @x89;

ChronicRF.freql= 8x1D;

ChronicRF.freq2= 8x8C;

f/ set data rate (pulsewidth .®88376, 2659.574463885 Baud)
J/ drate_m

ChronicRF.mdmcfg3= @xAD;

// drate_e

ChronicRF.mdmcfgd &= @xfa;
ChronicRF.mdmcfgd |= @x@s;

'/ set modulation

ChronicRF.mdmcfg2 &= ~MASK_MOD_FORMAT;
ChronicRF.mdmcfg2 |= MOD_0OK;

// set sync mode

ChronicRF.mdmcfg2 &= ~MASK_SYNC_MODE;
ChronicRF.mdmcfg2 |= SYNC_MODE_NOMNE;

'/ set manchester false
ChronicRF.mdmcfg2 &= ~MASK_MANCHESTER;
display_symbol (LCD_ICON_RECORD, SEG_ON);
Emulation Mode= EMULATION MODE TEST;

m
m




def

def

setfreq(freq):

mhz- 26

fregmult ~ (0x10000
num — int(freq + freqmult)
freqd- num ° Oxff

payload- chr(freq0)

freql- (num 8) & oxff
EVAGED! chr(freql)
freqg2 1))
EVAGETD! chr(freq2)

(num Oxff

'~ FREQ2: %02x FREQ1l: %02x FREQ®:

setdatarate(drate):
mhz= 26
drate_e - Nond
drate_m - None
e range(16):
m - int((drate
m < 256:
drate_e — e
drate_m - m

pow(2,28)

None:
False, None
1000000.0 *+ mhz

drate_e

drate

1000000.0)

(256 drate_m)
'drate_e: %02x drate_m: %02x'

mhz

%02x -'

(pow(2,e)

pow(2,drate_e)
(drate_e,drate_m)

(mhz+1000000.0) ) -256)

pow(2,28)

(freq2, freql, freq@)

)
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1 (RmtSta&dx80)

2 A

3 17(Dval2<600&8Dval>60088Dval<2000&8Dval2<2000)
4 {

5 RmtRec<<=1;

6 RmtRec |=1;

7 num ++;

8 } (Dval<600&8Dval2>6008&8Dval<200088Dval2<2000)
9 {

10 RmtRec<<=1;

11 RmtRec |=0;

12 num ++;

13 }
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