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'"HVFULSWLRQ

TK¥3%7/( &V D %OXHWRRWKS ORZ HQHUJ\ VIVWHP RQ FKL
FHUWLILHG PRGXOH FRPSOLDQW ZLWK %7 VSHFLILFDWLR(
63%7/( PRGXOH VXSSRUWY PXOWLSOH UROHV VLPXOWDQF
WLPH DV %OXHWRRWK VPDUW PDVWHU DQG VODYH GHYLF}

TKHW3%7/( &€V EDVHG RQ %OXH15* V\VWHP RQ FKLS DQG F
HQHUJ\ VWDFN DQG SURWRFROV DUH HPEHGGHG LQWR PR

TKH3%7/( PRGXOH SURYLGHV D FRPSOHWH 5) SODWIRUP 1
5DGLR HPEHGGHG DQWHQQD DQG KLJK IUHTXHQF\ RVFLOC
FHUWLILHG VROXWLRQ WR RSWLPL]JH WKH WLPH WR PDUNF

TKHW3%7/( #DQ EH SRZHUHG GLUHFWO\ ZLWK D SDLU RI $%
VRXUFH IURP WR 9

SDJH



https://www.st.com/en/product/spbtle-1s
https://www.st.com/en/product/spbtle-1s
https://www.st.com/en/product/spbtle-1s
https://www.st.com/en/product/spbtle-1s
https://www.st.com/en/product/spbtle-1s

63%7/( 6
*HQHUDO GHVFULSW

*HQHUDO GHVFULSWLRQ

7TKH 63%7/( 6 LV D %OXHWRRWK ORZ HQHUJ\ DSSOLFDWLRQ SURFHVVRU PR(
Y ZLWK HPEHGGHG FHUDPLF DQWHQQD

7TKH 63%7/( 6 PRGXOH KDV EHHQ GHVLJQHG DURXQG WKH 67 %OXH15* 6R&
HIHFXWH ERWK %OXHWRRWK SURWRFROV DQG FXVWRPHU DSSOLFDWLRQ $
SURYLGHYV

$+ ODVWHU VODYH PXOWLSOH UROHV VXSSRUW

*$3 FHQWUDO SHULSKHUDO REVHUYHU RU EURDGFDVWHU UROHYV
6LPXOWDQHRXV DGYHUWLVLQJ DQG VFDQQLQJ

FDSDELOLW\ RI EHLQJ VODYH RI XS WR WZR PDVWHUV VLPXOWDQHRXVO
$77 *$77 FOLHQW DQG VHUYHU

60 SULYDF\ DXWKHQWLFDWLRQ DQG DXWKRUL]DWLRQ

| &$3

t /LQN /D\HU $(6 HQFU\SWLRQ DQG GHFU\SWLRQ

7TKH 63%7/( 6 KDV N% HPEHGGHG )ODVK DQG N% HPEHGGHG 5%$0 PHPRU

,Q WKH PRGXOH DUH DYDLODEOH 0+] DQG N+] FU\VWDO RVFLOODWRUYV
%OXH15* LQWHJIJUDWHG '& '& VWHS GRZQ FRQYHUWHU LQ RUGHU WR DFKLH

W FDQ EH FRQILJXUHG WR VXSSRUW ERWK DSSOLFDWLRQ SURFHVVRU KRV

%HLQJ EDVHG RQ WKH %OXH15* 6R& WKH 63%7/( 6 PRGXOH OHYHUDJHV D
HFRV\VWHP GHYHORSPHQW NLW DSSOLFDWLRQ QRWHV XVHU PDQXDOV G
SURJUDPV DUH DOVR DYDLODEOH LQ & VRXUFH FRGH

7TKH 63%7/( 6 PRGXOH KDV D ZLGH VHW RI SHULSKHUDOV DYDLODEOH IRU F

63, LOWHUIRBFHQWHUIDFH *3,2 [ PXOWLIXQFWLRQ WLPHU ELW $'& ZD
3'0 VWUHDP SURFHVVRU

7KH 63%7/( 6 PRGXOH HQDEOHV ZLUHOHVV FRQQHFWLYLW\ LQWR HOHFWUR
H[SHUWLVH IRU LQWHJUDWLRQ LQWR WKH ILQDO SURGXFW 7KH 63%7/( 6 P
SODWIRUP LQ D WLQ\ IRUP IDFWRU [ [ PP DQG EHLQJ D FHUWLILH
WKH ILQDO DSSOLFDWLRQV

7KH 63%7/( 6 PRGXOH DOORZV DSSOLFDWLRQV WR PHHW WKH WLJKW DGYL\
WKH XVH RI VWDQGDUG FRLQ FHOO EDWWHULHYV 2SWLPL]JHG UHVXOWYV DUH
VWHS GRZQ 63%7/( 6 FDQ EH SRZHUHG GLUHFWO\ ZLWK D VWDQGDUG 9 F
EDWWHULHVY RU DQ\ SRZHU VRXUFH IURP WR 9

H ++ H+ +H+ H+ +H
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6RIWZDUH GHYHORSPI

6RIWZDUH GHYHORSPHQW

6RIWZDUH GHYHORSPHQW NLW

7TKH 63%7/( 6 PRGXOH HPEHGV WKH %OXH15* DSSOLFDWLRQ SURFHVVRU ¢
KWWSsSV  ZZZWR JHRW DFFHVV WR

%OXH15* GDWDVKHHW
GHYHORSPHQW NLW
DSSOLFDWLRQ QRWHYV
XVHU PDQXDOV

WRROV DQG VRIWZDUH
GHVLIJQ QRWH DQG WLSYV

6RIWZDUH DQG ILUPZDUH VKRXOG EH FRQILIJIXUHG WDNLQJ LOQWR DFFRXQW
GHVFULEHG LQ WKH EORFN GLDJUDP FKDSWHU ,Q SDUWLFXODU WKH 63%7/(

+H +H+ H+ +H+ H

t 0+] FU\VWDO RVFLOODWRU
t N+] FU\VWDO RVFLOODWRU
t 6036 '& '& FRQYHUWHU

t —+ 6036 LOQOGXFWRU

7KH SURMHFWY SURYLGHG ZLWK WKH GHYHORSPHQW NLW VKRXOG EH FXVW
t +6B63(('B;7$/ +6B63(('B;7$/B 0+=

t /6B6285&( /6B6285&(B(;7(51$/B .+=

+ 6036B,1'8&725 6036B,1'8&725B —+

6RIWZDUH DUFKLWHFWXUH

7KHUH DUH WZR SRVVLEOH VRIWZDUH DUFKLWHFWXUHV

¥ +RVW OHVV PRGH DSSOLFDWLRQ SURFHVVRU FXVWRPHU DSSOLFDWLR
VDPSOH SURMHFWY DUH DYDLODEOH LQ WKH GHYHORSPHQW NLW

J)LIXUH3%7/( 6 %/( DSSOLFDWLRQ SURFHVVRU

BLE Application Processor
SPBTLE-1S

l Application and Profiles m

[l BLE Protocol stack

Link Layer
2.4 GHz ‘ Cortex-M0
BIueNRG Radio 32MHz

t +RVWHG PRGH QHWZRUN SURFHVVRU WKH PRGXOH LV FRQILIJXUHG DV
KRVW FRQQHFWHG YLD 63, RU 8$57 $ SURMHFW QDPHG '70 LV DYDLODEQ
WKH 63%7/( 6 PRGXOH DV D QHWZRUN PRGXOH

‘6 SHY SDJH
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6RIWZDUH DUFKLWHF

JLIXUH3%7/( 6 DV %/( QHWZRUN SURFHVVRU

External MCU

Application

I Application Controller
Interface

BLE Network Processor

I Application Controller
_interface

BLE Protocol stack

Link Layer

I 2.4 GHz BlueNRG Radio

SDJH
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+DUGZDUH VSHFLILFDW

+DUGZDUH VSHFLILFDWLRQV

*HQHUDO FRQGLWLROMW® fé&

7TDEOMEVROXWH PD[LPXP UDWLQJV

6WRUDJH WHPSHUDWXUH fe
UDQJH

6XSSO\ YROWDJH 9 9

, 2 SLQ 9ROWDJH 9
ILYH YROW WROHUDQW SLQ

5) VDWXUDWLRQ LQSXW o
SRZHU G%P

7TDEOBHFRPPHQGHG RSHUDWLQJ FRQGLWLRQV

Csowionv oo | ns | ool | oo

2SHUDWLQJ WHPSHUDWXUH fa
UDQJH

6XSSO\ YROWDJH 9 9

6LIQDOV DQG , 2 SLQ
YROWDJH DFFRUGLQJ 9
VXSSO\ YROWDJH

7TDEOBDGLR IHDWXUHV

%OXHWRRWK YHUVLRQ
5DGLDWHG WUDQVPLW

SRZHU G%P
SHFHLYHU VHQVLWLYLW\ G%P
5) IUHTXHQF\ 0+]
+6B6WDUWXSB7LPH —V

1. The HS_Startup_Time has been measured according to the “Bringing up the BlueNRG-1 device” (AN4818). The
HS_Startup_Time parameter is important because it permits minimization of the current consumption. A value that is too
short prevents the SPBTLE-1S from correctly sending/receiving packets. Users should set the typical value as indicated in
Table 3. Radlo features .

&XUUHQW FRQVXPSWLRQ

&KDUDFWHULVWLFV PHDVXUHG RYHU UHFRPPHQGHG RSHUDWLQJ FRQGLWLR
UHIHUUKG WR&7.9 9

&XUUHQW FRQVXPSWLRQ YDOXHV KDV EHHQ WDNHQ XVLQJ WKH 3%OXH15* F
WR PDWFK WKH 63%7/( 6 FRQILIXUDWLRQ

7KH WRRO LV DYDLODEOH RQ 67 FRP DW

KWWS 7zZZ VW FRP HQ HPEHGGHG VRIWZDUH VWVZ EQUJ KWPO
5HSRUWHG YDOXHVY KDYH EHHQ WDNHQ FRQILIJXULQJ WKH WRRO DV VKRZQ |

'6 S5HY SDJH
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&XUUHQW FRQVXPSW

JLIXURRQILIXUDWLRQ RI WKH 2% OXH15* FXUUHQW FRQVXPSWLRQ |

General | Advertising | Scanning | Connection |
Type of Device: Im DC-DC Converter Active
High Power mode Pout m
Supply Vaoltage (V) 3.0 = Crystal Startup Time {(us) 512 =
Retention RAM 12KB ~| Master SCA (ppm) m
Internal Low Speed Clock [ slave sca (ppm) 100 =

TDEORRXUUHQW FRQVXPSWLRQ

6\PERO SDUDPHWH THVW FRQGLWLRQV7\S 8QLW

SHVHW
Q$
6WDQGE\
60HHS PRGH $
¥ 6XSSO\ FXUUHQWFWLYH PRGH
5;
P$
7; G%P
7 G%P

JLIXUH\SLFDO FXUUHQW FRQVXPSWLRQ SURILOH DW G%P

57/ BIueNRG Current Const
File Plot Settings Window Help

Calauate Consumpior

Performance Summary

Time of active phase: 112ms

Average current during the active phase:  4.35mA
Payioad (byte) o 3 mc Total average current: 122.58 uA
Payload data rate: Na
Packets per connection interval 1
Battery lfetime
Cornecton Interval (ms) 00 |2 Battery capacity (mAh): 230 5
Battery lfetime: 0 year(s), 2 month(s), 18 day(s)
Plotof actve phase
18.00 TX
16.00
-
14.00
12.00
RX
s 1000 Startup .
calibration l
800( l ‘
600 CPU active
XTAL dtart up = r# CPU funning
A + l i ‘ i l U gff
26 ‘ Pll Lock time o l
. I L~
200 300 600 [ 500 1000

us

SDJH
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3LQ DVVLIJQPHQW

e

[File] Plot seti jow  Help

Calaulate Consumption

Events: |Connection -Master -

Type of Deviee:

BueRe1 v,

JLIXUH\NSLFDO FXUUHQW FRQVXPSWLRQ SURILOH DW

DC-DC Converter Active

Performance: Summary

Time of active phase: L12ms

Average current during the active phase:  4.05mA

Total average current: 11418 uA

G%P

—a

High Power mode O Pout Femm =] . .
Supply Voltage (V) 30 [ cystlSerupTme(s) sz
e e (e it:ji:':m(mmk ENE
e [l smeschom ET) Battery lifetime: 0 year(s), 2 month(s), 23 day(s)
Plot of active phase
12.00 ‘ .
E - L CPU active l
w00 + ‘XTAL tartup | T Ca ‘CPU nnnnn g i)
2.00 ‘ l |P\Lo(k time ‘ l ‘
i R
200 300 = IRXIT N 500 1600
3LQ DVVLIQPHQW
JLIXURLQ DVVLIQPHQW
N
= = =
DI012
TOP VIEW
ADCZ RESETN
ADCT DI01
DI04 DIO3
0IDS 0I0Z
Vin 0Io0

$V GHVFULEHG LQ WKH SUHYLRXV SLFWXUH WKH 63%7/(
YLVXDO LQVSHFWLRQ LQ RUGHU WR

7KH IROORZ WDEOH SURYLGHV WKH DVVRFLDWLRQ EHWZHHQ 63%7/(
GDWDVKHHW IRU GHWDLOHG GHVFULSWLRQ

WR WKH

~
(@]
—
w
Lol
—
<
=
<C

%OXHL15*

DI04

0I07/B0OT

GND
DIo6
0io8
oIoM
0I09
0I010

ANATEST1

IXOILOO WKH QHHGYV RI

6 PRGXOH LV XVLQ
LQGXVWULDO J|

6 PRG)

SDJH
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3LQ DVVLJQPHQW

7TDEOBLQRXW GHVFULSWLRQ

ORGXOH SLQ 1DPH %&%éHSl;;N;J;Qh PRGFTEIRG
$'& ' $'& LQSXW
$'& % $'& LQSXW
L2 & 3,2 8$57B5;' , & B&/. 3:0
2 & 3,2 8$57B7;' |, & B'S$7 3:0
9LQ $ 6XSSO\ SLQ
.$12$7(67 $ 3,2 63,B&/. $'&B'$7$
"2 %227 3,2 8$57B&76 , & B'S$7 3'0B&/.
*q $ % & )*URXQG
‘2 ' 3,2 8$57B576 , & B&/. 3'0B'$7$
2 ' 3,2 8$57B7;'  63,B&/. 3'0B'$7$
2 ( 3,2 8$57B5;'  63,B&6
2 ( *3.2 6:&/. 63,B,1
2 ) 3,2 6:',2 63,8287
$1$7(6 ' $QDWHVW
2 $ 3,2 8$57B&76 63,B&/.
2 $ 3,2 3:0 63,8287  3'0B&/.
2 % *3,2 3:0 63,B,1 $'&B&/.
2 % *3,2 8$57B576 63,B&6 3'0B'$7$
5(6(71 % 5HVHW 3LQ
2 ) *3,
18 1s OXVW EH OHIW IORDWLQJ
18 1s OXVW EH OHIW IORDWLQJ
18 1s OXVW EH OHIW IORDWLQ]J

1. The pin DIO7/BOOT is monitored by bootloader after power up or hardware Reset and it should be low to prevent unwanted
bootloader activation

2. The function SPI_IN indicates that the pin is always an input when configured for SPI. Thus in case of SPI master role, it
acts as MISO pin. In case of SPI slave role, this pin act as MOSI. See Table 5.

3. The function SPI_OUT indicates that the pin is always an output when configured for SPI. Thus in case of SPI master role, it
acts as MOSI pin. In case of SPI slave role, this pin act as MISO. See Table 5.

4. DI012 can only be General Purpose Input pins (not output).

7DEOB3, SLQ IXQFWLRQ

63, IXQFWLRQ 63%7/( 6 63, UROH PPVWIEBB%7/( 6 63, UROH 6

63,B,1 63, 0,62 63, 026,
63,B287 63, 026, 63, 0,62

SDJH
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+DUGZDUH GHVLJC

3

+DUGZDUH GHVLJQ

Note: . All unused pins should be left floating; do not ground
. GND pin must be well grounded
. Traces should not be routed underneath the module

The area around the module should be free of any ground planes, power planes, trace routings, or metal for 6
mm from the module antenna position, in all directions.

5HVHW FLUFXLWU\

7KH 63%7/( 6 PRGXOH UHTXLUHY DQ HI[WHUQDO SXOO XS UHVHW FLUFXLWU!'
WR WKH 35HVHW PDQDJHPHQW ™ FKDSWHU RI WKH %0OXH15* GDWDVKHHW IR

JLIXUKBHVHW FLUFXLWU\

VCC (VBAT)
SPBTLE-1S
R RESET
47 KOHM
20
DIO12 —0O
19 TO EXTERNAL CIRCUIT
RESETN ; — T (IF NEEDED)
1
DIO1 - - — CGRFESET
DIO3 —=O e
16
DIO2 —O T

'"HEXJ LQWHUIDFH

7KH 63%7/( 6 HPEHGYV WKH $50 VHULDO ZLUH GHEXJ 6:' SRUW W LV WZR ¢
GDWD GHEXJ LQWHUIDFH SURYLGLQJ DOO WKH GHEXJ IXQFWLRQDOLW\ SO
WKH SURFHVVRU RU UHTXLULQJ DQ\ WDUJHW UHVLGHQW FRGH

7TDEOMHEXJ LQWHUIDFH SLQ

3LQ IXQFWLRQDO LW\ ORGXOH 3,1 3LQ GHVFULSWLR(

6:&/. 6:' FORFN VLJQDO
6:',2 6:' GDWD VLJQDO

JRU PRUH LQIRUPDWLRQ UHIHU WR WKH %OXH15* WHFKQLFDO GRFXPHQWD
KWWS Z7ZZZ VW FRP HQ ZLUHOHVYV FRQQHFWLYLW\ EOXHQUJ KWPO

‘6 SHY SDJH
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5HIORZ VROGHULQ

3

SHIORZ VROGHULQJ

7KH 63%7/( 6 LV D KLJK WHPSHUDWXUH VWUHQJWK VXUIDFH PRXQW %OXHW
3&%

ORGXOH LV DVVHPEOHG ZLWK VSHFLDO VROGHULQJ SDVWH WKDW DOORZ Wt
PRGXOH RULJLQDO FKDUDFWHULVWLF ,WTV LPSRUWDQW WR UHVSHFW WKH

7KH ILQDO DVVHPEO\ UHFRPPHQGHG UHIORZ SURILOHY DUH LQGLFDWHG KH

6ROGHULQJ SKDVH KDV WR EH H[HFXWHG ZLWK FDUH LQ RUGHU WR DYRLG
DWWHQWLRQ KDV WR EH WDNHQ RQ WKH VHW XS RI WKH SHDN WHPSHUDWX
WHPSHUDWXUH SURILOH EDVHG RQ IROORZLQJ UHFRPPHQGDWLRQV

7DEOWBROGHULQJ

BURILOH IHDWXUH 3E IUHH DVVHPEO\

$YHUDJH UDPS g6§: WIRWH 7 f& V PD|
3UHKHDW

7HPSHUDWXWHPPQQ 7 f&
7THPSHUDWXUHP®D[ 7 f&
7LPH PLQ WP Wg W v

7LPH PDLQWDLQHG DERYH

7HPSHUDWXUH 7 f&
7LPH W Y%
3HDN WHPSHYDWXUH 7 f&

7LPH ZLWKLQ f& RI SHDN W&APSHUDWXRLD 7 V

5DPS GRZQ UDWH f& VvV
7LPH IURP f& WR SHDN WHPSHUDWXUHPLQXWHYV PDJ[

JLIXUMROGHULQJ SURILOHYV

Temperature ==>

Preheat

25°C to Peak

Time =—>

'6 S5HY SDJH




3

63%7/( 6
5HJXODWRU\ FRPSOLD

SHIXODWRU\ FRPSOLDQFH

Note:

Note:

)&& FHUWLILFDWLRQ

7KLV PRGXOH KDV EHHQ WHVWHG DQG IRXQG WR FRPSO\ ZLWK WKH )&& SDL
SURYLGH UHDVRQDEOH SURWHFWLRQ DJDLQVW KDUPIXO LQWHUIHUHQFH LQ
XVHV DQG FDQ UDGLDWH UDGLR IUHTXHQF\ HQHUJ\ DQG LI QRW LQVWDOO!
PD\ FDXVH KDUPIXO LQWHUIHUHQFH WR UDGLR FRPPXQLFDWLRQV
+RZHYHU WKHUH LV QR JXDUDQWHH WKDW LQWHUIHUHQFH PD\ QRW RFFXU
7KLV GHYLFH FRPSOLHV ZLWK SDUW Rl WKH )&& UXOHV 2SHUDWLRQ LV V
7KLV GHYLFH PD\ QRW FDXVH KDUPIXO LQWHUIHUHQFH
DQG
WKLV GHYLFH PXVW DFFHSW DQ\ LQWHUIHUHQFH UHFHLYHG LQFOXGLQJ
RSHUDWLRQ
ORGLILFDWLRQV RU FKDQJHV WR WKLV HTXLSPHQW QRW H[SUHVVO\ DSSURY
XVHU V DXWKRULW\ WR RSHUDWH WKLV HTXLSPHQW
ORGXODU DSSURYDO
)&& ,' 6 163%7/( 6
,Q DFFRUGDQFH ZLWK )&& SDUW WKH 63%7/( 6 LV OLVWHG DV D PRGXOD!
7KLV PRGXOH LV HYDOXDWHG IRU VWDQG DORQH XVH RQO\ )LQLVKHG SURC
FRPSO\ ZLWK FRORFDWLRQ DQG 5) H[SRVXUH UHTXLUHPHQWYVY LQ DFFRUGDQ

SURFHGXUHVY &ROORFDWHG WUDQVPLWWHUV RSHUDWLQJ LQ SRUWDEOH 5)
LQFOXGLQJ EXW QRW OLPLWHG WR ERG\ ZRUQ DQG KDQG KHOG GHYLFHV P

/IDEHOLQJ LOQVWUXFWLRQV

"KHQ LQWHJUDWLQJ WKH 63%7/( 6 LQWR WKH ILQDO SURGXFW WKH 2(0 PX\
DUH VDWLVILHG $ VWDWHPHQW PXVW EH LQFOXGHG RQ WKH H[WHULRU RI
LQFOXGHV D FHUWLILHG PRGXOH 7KH ODEHO VKRXOG VWDWH WKH IROORZI
PHDQLQJ

7KLV SURGXFW XVHV 655& DSSURYHG 5DGLR PRGXODU &0,,7 ,' -

SURGXFW PDQXDO LQVWUXFWLRQV

7KLV VHFWLRQ DSSOLHV WR 2(0 ILQDO SURGXFWV FRQWDLQLQJ WKH 63%7/(
ILQDO SURGXFW PDQXDO PXVW FRQWDLQ WKH IROORZLQJ VWDWHPHQW RU

Changes or modifications not expressly approved by the party responsible for compliance could void the user's
authority to operate the equipment. (Part. 15.21)

,Q WKH FDVH ZKHUH DQ 2(0 VHHNV &0ODVV % UHVLGHQWLDO OLPLWV IRU W
LQFOXGHG LQ WKH ILQDO SURGXFW PDQXDO

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part
15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in
a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to radio communications.
However, there is no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning the equipment
off and on, the user is encouraged to try to correct the interference by one or more of the following measures:

. Reorient or relocate the receiving antenna
. Increase the separation between the equipment and receiver
. Connect the equipment into an outlet on a circuit different from that to which the receiver is connected

. Consult the dealer or an experienced radio/TV technician for help
,Q WKH FDVH ZKHUH DQ 2(0 VHHNVY WKH OHVVHU FDWHJRU\ RI D &0DVV $ GL
VWDWHPHQW PXVW EH LQFOXGHG LQ WKH ILQDO SURGXFW PDQXDO

SDJH
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,& FHUWLILFDWL

3

Note: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part
15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference
when the equipment is operated in a commercial environment. This equipment generates, uses, and can radiate
radio frequency energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in a residential area is likely to cause
harmful interference in which case the user will be required to correct the interference at his expense.

, & FHUWLILFDWLRQ

7KH 63%7/( 6 PRGXOH KDV EHHQ WHVWHG DQG IRXQG FRPSOLDQW ZLWK WK
GHVLIQHG WR SURYLGH UHDVRQDEOH SURWHFWLRQ DJDLQVW KDUPIXO LQW
JHQHUDWHYVY XVHV DQG FDQ UDGLDWH UDGLR IUHTXHQF\ HQHUJ\ DQG LI Q
LQVWUXFWLRQV PD\ FDXVH KDUPIXO LQWHUIHUHQFH WR UDGLR FRPPXQLFCL

+RZHYHU WKHUH LV QR JXDUDQWHH WKDW LQWHUIHUHQFH PD\ QRW RFFXU
7KLV GHYLFH FRPSOLHV ZLWK 566 RI WKH ,& UXOHV 2SHUDWLRQ LV VXEI
+ WKLV GHYLFH PD\ QRW FDXVH KDUPIXO LQWHUIHUHQFH
DQG
+ WKLV GHYLFH PXVW DFFHSW DQ\ LQWHUIHUHQFH UHFHLYHG LQFOXGLQ.
RSHUDWLRQ
ORGLILFDWLRQV RU FKDQJHV WR WKLV HTXLSPHQW QRW H[SUHVVO\ DSSURY
XVHU V DXWKRULW\ WR RSHUDWH WKLV HTXLSPHQW
ORGXODU DSSURYDO
L& & 63%7/( 6
,Q DFFRUGDQFH ZLWK ,& 566 WKH 63%7/( 6 LV OLVWHG DV D PRGXODU W

7KLV PRGXOH LV HYDOXDWHG IRU VWDQG DORQH XVH RQO\ )LQLVKHG SURC
FRPSO\ ZLWK FRORFDWLRQ DQG 5) H[SRVXUH UHTXLUHPHQWY LQ DFFRUGDGC
SURFHGXUHV &ROORFDWHG WUDQVPLWWHUV RSHUDWLQJ LQ SRUWDEOH 5)
LQFOXGLQJ EXW QRW OLPLWHG WR ERG\ ZRUQ DQG KDQG KHOG GHYLFHV P

/IDEHOLQJ LQVWUXFWLRQV

'KHQ LQWHJUDWLQJ WKH 63%7/( 6 LQWR WKH ILQDO SURGXFW WKH 2(0 PX\
DUH VDWLVILHG $ VWDWHPHQW PXVW EH LQFOXGHG RQ WKH H[WHULRU RI
LQFOXGHV D FHUWLILHG PRGXOH 7KH ODEHO VKRXOG VWDWH WKH IROORZI
PHDQLQJ

&RQWDLQV ,& & 63%7/( 6
25
7KLY SURGXFW FRQWDLQV ,& & 63%7/( 6

7KH 2(0 PXVW LQFOXGH WKH IROORZLQJ VWDWHPHQWY RQ WKH H[WHULRU F
HJ OHVV WKDQ [ LQFKHYV

7KLY GHYLFH FRPSOLHV ZLWK 566 Rl WKH ,& 5XOHV 2SHUDWLRQ LV VXEN
t WKLV GHYLFH PD\ QRW FDXVH KDUPIXO LQWHUIHUHQFH
DQG

¥ WKLY GHYLFH PXVW DFFHSW DQ\ LOWHUIHUHQFH UHFHLYHG LQFOXGLQ.
RSHUDWLRQ

SURGXFW PDQXDO LQVWUXFWLRQV

7KLV VHFWLRQ DSSOLHV WR 2(0 ILQDO SURGXFWV FRQWDLQLQJ WKH 63%7/(
SURGXFW PDQXDO PXVW FRQWDLQ WKH IROORZLQJ VWDWHPHQW RU D VLPL

:DUQLQJ
Changes or modifications not expressly approved by the party responsible for compliance could
void the user's authority to operate the equipment. (RSS-210)

,Q WKH FDVH ZKHUH DQ 2(0 VHHNV &0DVV % UHVLGHQWLDO OLPLWYV IRU W
LQFOXGHG LQ WKH ILQDO SURGXFW PDQXDO

'6 S5HY SDJH
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63%7/( 6
655&

Note: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to
RSS-210 of the IC Rules. These limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates, uses and can radiate radio frequency energy
and, if not installed and used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a particular installation. If this
equipment does cause harmful interference to radio or television reception, which can be determined by turning
the equipment off and on, the user is encouraged to try to correct the interference by one or more of the
following measures:

. Reorient or relocate the receiving antenna
. Increase the separation between the equipment and receiver
. Connect the equipment into an outlet on a circuit different from that to which the receiver is connected

. Consult the dealer or an experienced radio/TV technician for help
,Q WKH FDVH ZKHUH DQ 2(0 VHHNV WKH OHVVHU FDWHJRU\ RI D &0DVV $ GL
VWDWHPHQW PXVW EH LQFOXGHG LQ WKH ILQDO SURGXFW PDQXDO

Note: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
RSS-210 of the IC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates, uses,
and can radiate radio frequency energy and, if not installed and used in accordance with the instruction manual,
may cause harmful interference to radio communications. Operation of this equipment in a residential area is
likely to cause harmful interference in which case the user will be required to correct the interference at his
expense.

655&

ORGXODU DSSURYDO

7KH 63%7/( 6 PRGXOH FRPSOLHV ZLWK &KLQHVH 655& FHUWLILFDWLRQ
* 655& &0,,7 ,' '-

/IDEHOLQJ LQVWUXFWLRQV

'KHQ LQWHJUDWLQJ WKH 63%7/( 6 LQWR WKH ILQDO SURGXFW WKH 2(0 PX)\
DUH VDWLVILHG $ VWDWHPHQW PXVW EH LQFOXGHG RQ WKH H[WHULRU RI
LQFOXGHV D FHUWLILHG PRGXOH 7KH ODEHO VKRXOG VWDWH WKH IROORZI
PHDQLQJ

7KLV SURGXFW XVHV 655& DSSURYHG 5DGLR PRGXODU &0,,7 ,' -
WOXHWRRWK FHUWLILFDWLRQ

7KH PRGXOH ZLWK HPEHGGHG VWDFN DQG SURILOH KDV EHHQ TXDOLILHG L
'"HFODUDWLRQ ,' '

4XDOLILHG GHVLJQ ,'

BURGXFW W\SH (QG 3URGXFW

&RUH VSHF YHUVLRQ

B3URGXFW GHVFULSWLRQ %OXHWRRWK 6PDUW Y PRGXOH

T
T
T
T
t
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&7 63%7/( 6
’l &( FHUWLILFDWLEF

&( FHUWLILFDWLRQ

7TKH 63%7/( 6 PRGXOH KDV EHHQ FHUWLILHG DFFRUGLQJ WR WKH IROORZLQ

T (1 9 D
t (76, (1 9 E
t (76, (1 9 F
¥ (1 $ $ $ $ G
T (1
D (1 9 SHOHFWURPDJQHWLF FRPSDWLELOLW\ DQG UDGL

‘:LGHEDQG WUDQVPLVVLRQ VI\VWHPVY GDWD WUDQVPLVVLRQ HTXLSPHQW
XVLQJ ZLGHEDQG PRGXODWLRQ WHFKQLTXHV KDUPRQL]JHG (1 FRYHULQJ
WKH 5 77( GLUHFWLYH"

E (1 9 SHOHFWURPDJQHWLF FRPSDWLELOLW\ DQG UD
HOHFWURPDJQHWLF FRPSDWLELOLW\ (0& VWDQGDUG IRU UDGLR HTXLS
IRU *+] ZLGHEDQG WUDQVPLVVLRQ VI\VWHPV DQG *+] KLJK SHUIRUPD

F (76, (1 9 S HOHFWURPDJQHWLF FRPSDWLELOLW\ DQG
HOHFWURPDJQHWLF FRPSDWLELOLW\ (0& VWDQGDUG IRU UDGLR HTXLS

UHTXLUHPHQWV’
G (1 $ $ $ $ 3 QIRUPDWLRQ WHFKQRORJ\ HTX

7KH PRGXOH LV SURYLGHG E\ &( PDUNLQJ

J)LIXUH&( PDUNLQJ

7KH PRGXOH KDV REWDLQHG WKH 5(" FHUWLILFDWH 1R 5(" 5(9
7KH FHUWLILHG PRGXOH SURGXFWLRQ ILUPZDUH UHOHDVH LV

JRU DGGLWLRQDO LQIRUPDWLRQ SOHDVH UHIHU WR
670LFURHOHFWURQLFV 9LD & 20LYHWWL $JUDWH %ULDQ]D L 7$8/<

SDJH




63%7/( 6
3DFNDJH LQIRUPDWL

S3DFNDJH LQIRUPDWLRQ

,Q RUGHU WR PHHW HQYLURQPHQWDO UHTXLUHPHQWYV @G/2R$EKHSDRANIDHWN Gt
GHSHQGLQJ RQ WKHLU OHYHO RI HQYLURQPHQWDO FRPSOLDQFH (&23%$&. V!
VWDWXV DUH DYBLODEEHR DH:. LV DQ 67 WUDGHPDUN

63%7/( 6 SDFNDJH LQIRUPDWLRQ

JLIXUH63%7/( 6 SDFENDJH RXWOLQH

12 010

08 +0.10

e | TOP VIEW
fI [ TL
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23

Antenna

5x1277pitch

|

Tolerances=+0.025mm

——

o BOTTOM VIEW
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&7 63%7/( 6
’l 63%7/( 6 SDFNDJH LQIRUPDYV

JLIXUHSHFRPPHQG ODQG SDWWHUQ

23 pads 1x1,2mm :

6x127 pitch
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146

135
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TOP VIEW
All Oimensions are in millimeters
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g7 63%7/( 6

7TUDFHDELOLW\

7TUDFHDELOLW\

(DFK PRGXOH LV XQLYRFDOO\ LGHQWLILHG E\ VHULDO QXPEHU VWRUHG LQ
RI WKH PRGXOH LWVHOI RU RQ WRS RI WKH PRGXOH VKLHOG7KH VHULDO QX

7TDEOHUDFHDELOLW\ LQIRUPDWLRQ

/HWW H U OHDQLQJ

"HHN
<< <HDU

BURGXFW ," IDPLO\
)) BURGXFWLRQ SDQHO FRRUGLQDWH LGHQWLIL
111 3URJUHVVLYH VHULDO QXPEHU

(DFK PRGXOH EXON LV LGHQWLILHG E\ D EXON ,*
%8/. ," DQG PRGXOH ' GDWD PDWUL[ DUH OLQNHG E\ D UHFLSURFDO WUDFH
7KH PRGXOH ' GDWD PDWUL[ WUDFHV WKH ORW QXPEHU RI DQ\ UDZ PDWHU

'6 S5HY SDJH
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2UGHULQJ LQIRUPDW

2UGHULQJ LQIRUPDWLRQ

7TDEOH2UGHULQJ LQIRUPDWLRQ

2UGHU FRG}H HVFULSWLRQ 3DFNLQJ

63%7/( 6 %OXHWRRWKS 9 VPDUW PR GMXIH

'6 S5HY SDJH




g7 63%7/( 6

S5HYLVLRQ KLVWRU\

7TDEOH'RFXPHQW UHYLVLRQ KLVWRU\

-X0O ,QLWLDO UHOHDVH
8SGDWHG 7DEOH 2UGHULQJ LQIRUPDWLRQ
-X0 'REXPHQW VWDWXV SURPRWHG IURP SUHOLPLQDU\ W

OLQRU WH[W FKDQJHV

5HPRYHG VHFWLRQ (8 W\SH DSSURYDO IRU 63%7/( 6

8SGDWHG 7DEOH $EVROXWH PD[LPXP UDWLQJV

$GGHG 6HFWLRQ &( FHUWLILFDWLRQ DQG WH[W XS
2FW $GGHG 6HFWLRQ 655& 6HFWLRQ ORGXODU D!

6HFWLRQ /IDEHOLQJ LQVWUXFWLRQV

8SGDWHG 7DEOH 3LQRXW GHVFULSWLRQ

OLQRU WH[W FKDQJHV

-XQ 8SGDWHG IHDWXUHV 6HFWLRQ *HQHUDO GHVFULS\
DVVLIQPHQW 7DEOH 6ROGHULQJ

-X0 8SGDWHG IHDWXUHY DQG PLQRU WH[W FKDQJHYV

'6 S5HY SDJH




Lys

63%7/( 6
&RQWHQWYV

&RQWHQWYV
*HQHUDO GHVFULSWLRQ
%WORFN VFKHPDWLF
6RIWZDUH GHYHORSPHQW
6RIWZDUH GHYHORSPHQW .LW
6RIWZDUH DUFKLWHFWXUH
+DUGZDUH VSHFLILFDWLRQV
&XUUHQW FRQVXPSWLRQ
3LQ DVVLIJQPHQW
+DUGZDUH GHVLJQ
S5HVHW FLUFXLWU\
'"HEXJ LQWHUIDFH
5HIORZ VROGHULQJ
5HIJXODWRU\ FRPSOLDQFH
)&& FHUWLILFDWLRQ
/IDEHOLQJ LQVWUXFWLRQV
3URGXFW PDQXDO LQVWUXFWLRQV
,& FHUWLILFDWLRQ
/IDEHOLQJ LQVWUXFWLRQV
3URGXFW PDQXDO LQVWUXFWLRQV
655&
ORGXODU DSSURYDO
/IDEHOLQJ LQVWUXFWLRQV
%OXHWRRWK FHUWLILFDWLRQ
&H FHUWLILFDWLRQ
3DFNDJH LQIRUPDWLRQ
63%7/( 6 SDFNDJH LQIRUPDWLRQ
7UDFHDELOLW\
2UGHULQJ LQIRUPDWLRQ
5HYLVLRQ KLVWRU\

SDJH
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/ILVW RI ILIXUHV

I[LVW RI ILIXUHYV

JLIXUH %ORFN GLDJUDP
JLIXUH 63%7/( 6 %/( DSSOLFDWLRQ SURFHVVRU

JLIXUH 63%7/( 6 DV %/( QHWZRUN SURFHVVRU

JLIXUH &RQILIXUDWLRQ RI WKH 3% OXH15* FXUUHQW FRQVXPSWLRQ HVWLPDWLRQ W
JLIXUH 7\SLFDO FXUUHQW FRQVXPSWLRQ SURILOH DW G%P

JLIXUH 7\SLFDO FXUUHQW FRQVXPSWLRQ SURILOH DW G%P

JLIXUH 3LQ DVVLIQPHQW

JLIXUH BHVHW FLUFXLWU\

JLIXUH BROGHULQJ SURILOHYV

JLIXUH &( PDUNLQJ

JLIXUH 63%7/( 6 SDFNDJH RXWOLQH

J)LIXUH B5HFRPPHQG ODQG SDWWHUQ

‘6 SHY SDJH




g7 63%7/( 6

/ILVW RI WDEOH

ILVW Rl WDEOHYV

7DEOH $EVROXWH PD[LPXP UDWLQJV
7DEOH 5HFRPPHQGHG RSHUDWLQJ FRQGLWLRQV
7DEOH 5DGLR IHDWXUHV

7DEOH &XUUHQW FRQVXPSWLRQ
7DEOH 3LQRXW GHVFULSWLRQ

7DEOH 63, SLQ IXQFWLRQ

7DEOH 'HEXJ LQWHUIDFH SLQ

7DEOH BROGHULQJ

7DEOH 7UDFHDELOLW\ LQIRUPDWLRQ
7DEOH 2UGHULQJ LQIRUPDWLRQ
7DEOH 'RFXPHQW UHYLVLRQ KLVWRU\

‘6 SHY SDJH
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,03257$17 127,&( + 3/($6( 5($' &$5()8//<

670LFURHOHFWURQLFV 19 DQG LWV VXEVLGLDULHV 367" UHVHUYH WKH ULJKW WR PDNH FKDQJHV FRUU!
SURGXFWV DQG RU WR WKLV GRFXPHQW DW DQ\ WLPH ZLWKRXW QRWLFH 3XUFKDVHUV VKRXOG REWDLQ
SURGXFWV DUH VROG SXUVXDQW WR 671V WHUPV DQG FRQGLWLRQV RI VDOH LQ SODFH DW WKH WLPH RI

3XUFKDVHUV DUH VROHO\ UHVSRQVLEOH IRU WKH FKRLFH VHOHFWLRQ DQG XVH RI 67 SURGXFWYV DQG 6
3XUFKDVHUVY SURGXFWV

1R OLFHQVH H[SUHVV RU LPSOLHG WR DQ\ LQWHOOHFWXDO SURSHUW\ ULJKW LV JUDQWHG E\ 67 KHUHL
5HVDOH RI 67 SURGXFWV ZLWK SURYLVLRQV GLIITHUHQW IURP WKH LQIRUPDWLRQ VHW IRUWK KHUHLQ VKI

67 DQG WKH 67 ORJR DUH WUDGHPDUNYV Rl 67 )RU DGGLWLRQDO A7 RUWP b Wi R\QU DHEOROR W WBR MW UDUGRHGPXOFUM \R L
QDPHY DUH WKH SURSHUW\ RI WKHLU UHVSHFWLYH RZQHUV

,QIRUPDWLRQ LQ WKLV GRFXPHQW VXSHUVHGHY DQG UHSODFHV LQIRUPDWLRQ SUHYLRXVO\ VXSSOLHG L
< 670LFURHOHFWURQLFV # $00 ULJKWV UHVHUYHG

'6 S5HY SDJH
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