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127,8&(
6DIHW\ LQIRUPDWLRQ

7KH XVHU PXVW KDYH UHDG DQG XQGHUWWRRE WDKN\Q F KIDB\ WA
PHDVXULQJ GHYLFH )RU DOO LQIRUPWMWLEQHER/AHVERQWIDE W QDKEGH P D C
FDO UHSUHVHQWDWLYH

=<

'R QRW XVH WKH GHYLFH LQ DQ\ PD@OQRXIQRW XWSH

'R QRW XVH WKH GHYLFH LI LW LVDGHSPDRHGYLYXIBD
SHFWLRQ WR GHWHFW SRVVLEOH EUHDNV RU GDP|

7XUQ 2)) DOO SRZHU VRXUFHVGENFRUHHARYQ ) BFWLK
$0zZzD\V XVH WKH GHYLFH ZLWRUVIK} FOPEOREY SURY
5HVSHFW WKH SLQ DVVLIQPPHQW RI WKH FRQQHF'
5HVSHFW ,168/$7,21 FODVV RI WKH GHYLFH

(QVXUH WKDW WKH GHYLFHYV RXWSXW LV 127 RSH

'"HYLFH PXVW EH SRZHUHG DQG UHDB\WXUIPHQ J/ (2 1
SULPDU\ FLUFXLW $QG LQ FDVH RI VWS3DOPU BW H OK\HH

i (QVXUH WKDW WKH VHQVLQJ KHR® WMFRQQH
¥ (QVXUH WKDW WKHUH LV 12 FXU UMQUA LQJIWRKH VBKIH

At ZEJ/E

=<: =<: =<: =<: =<: =<:

hd/KE Y 7KLY GHYLFH LV GHVLJQHG IRU LQGHRWR B XO\SV8 QLH B
WKH GDWDVKHHW IRU WKH RSHUDWLQJ FRQGLWLF

&HUWLILFDWLRQ
7KH SUHVHQW SURGXFWYV DUH GHVLEQP® GG FRPSQUBHERAH YHWK W

e ()

7KLY GHYLFH VKRXOG QRW EH SON\FIFFDQ.(EHNM%QHGDO ZDVWH
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 QWURGXFWLRQ DQG RYHUYLHZ
7KH '6
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GHVLJQ 7KH

‘4 '0

'/ VHULWW DEDMUDQG KLJK SUHFLVLRQ FXUUHQW®R W
VHG ORRS IOX[ JDWH SULQFLSOHH DIOO® MEFLFXU IR DHKEIHOOH §SW GCL QH D |
7KH LQWHJUDWLRQ RI WKHUROQWQ BB VWWRGLPY G WRH EQDOH KR
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'"HVFULSWLRQ

‘4 6HULHYV

'6 '/ 6HULHV

ODLQ FRQQHFWRU SRZHU VXSSCHLWN RX
9ROWDJH RXWSXW RU FDOLEUDWLRQ ZLQ
3ULPDU\ FRQGX\FRAURXJKH®R OH
,QVXODWLQJ FRQGXFWRU JXLGH
&RPSOHWH PHWDO KRXVLQJ

J)LIDWLRQ SODWH

5DWLR SURJUDPDWLRQ FRQ®QPRERO IRU
/ *UHHQ /(' VWDWXV LQGLFDWRU OLW LQ Q

[ e o '0 BHULHYV




,QVWDOODWLRQ 2SHUDWLRQ
ORXQWLQJ LQVWUXFWLRQV

3RVLWLYH FXUUHQW IORZ (DFLKWWUDRWBERNVHE PDU
EDFN RI WKH KRXVLQJ IRU WKH SR WLKRIZYOH EFHMORIH GB\WU HDL\UHH B\W VB E F WV
FDWLRQ WR HQVXUH WKDW WKH RM)MH X®SKWQROQNNOLQ SKDVH ZLWK

‘4 6HULHV '6 '/ 6HULHV ‘0 6HULHV

sAeNR

$UURZ V\PERO
SRVLWLYH FXUUHQW

J)DVWHQLQJ WRUTXHV 7KH QHNLUFHYW VLYXWWRE IR OR
XVLQJ WKH PRXQWLQJ SODWHYV GHVLJQHG IRU WKDW SXUSRVH

3O0HDVH UHVSHFW WKH IDVWHQLQJDWRUG X3DP DQ GQ F DWKHGGHHQRHA WR

'6 6GHULHYV ‘4 6HULHYV

%DVH SODWH PRXQWL@DFNVLGH SDQHO PRXQWLQJ

2afao

KROHV - PP IRU WDSSHG KROHV - [ KROHV - PP IRU [
[0 VWHHO VFUHERW [ ® VWHHO VFUHAMNVHHOPVFUHZV 1P



'0 6HULHV ' 6HULHV

%DVH SODWH DQG YHUWLFDO PRXQWL@DVH SODWH PRXQWLQJ

KROHYV - [ PP IRU KROHYV - [ PP IRU
[0 VWHHO VFUHZV 1P [0 VWHHO VFUHZV 1

(OHFWULFDO FRQQHFWLRQ LQVWUXFWLRQV

7KLY FKDSWHU GHVFULEHV WKH HOMHFGXFIHAD O FFHRQUGH. RW VR W K MLt
FXUUHQW RU YROWDJH

&EXUUHQW RXWSXW
&XUUHQWPRGMOXNWDOUH LGHQWL LIH® KEH W KHRCHWVOQHDWP HY H J '6
6WDQGDUG YHUVLRQ

(OHFWULFDO FRQQHFWLRQ LVSHQVESH G EQ QHAWRYGDEB® -DFNV
WDSSHG KROHLEIRKH®8% -$&.6.6d&5(: 81& 81& ~ LQFKHV
7KH SLQ DVVLJQHPHQW LV VKRZQ EHORZ

Pin 3
Pin 2

5 Y@ -VC
9> >—— +VC
Pin 5 4 Y@ OV
-~ — 8 0@ Status
_}“{_ 3 >——@ Status
7>——8 NC
2>——e NC
6 >——o Out+
Pin 9 1 >——@ Out- External
Measurement
Resistor

Pin 7 Pin 8

JWIV QHFHVVDU\ WR FRQQHFW W K0HR X WI$HKRMHSMQ ¥ HV R VDAOR (J WWHRU B ¢
IHHGEDFN ORRS ]JHUR IOX[ IRWRH BUHYHFW ROHDDWLRQHU WR FKDS\
OHDVXUHPHQW 5HVLVWRU IRU PRUH GHWDLOV

RSHQ FROOHFWRU IRU VWDWXAWHVYLUY RG HYUKOMQA QVIK HOWMYRWA/BBOHF R OBULWHBQ 6
WXV SLQV DUH RSHHUR FOXWWDWKHL® QRW PDLQWDLQHXRUWIDXQWAXFHU LV VL

6WDWXV SLQ SURSHUWLHV

Wlv 6
JRUZDUG GLUHFWLRQ SLQ WR SL¢
OD[LPXP IRUZDUG FXUUHQW P$
OD[LPXP IRUZDUG YROWDJH

W]v i

OD[LPXP UHYHUVH YROWDJH 9

)



9HUVLRQ ZLWK FDOLEUDWLRQ ZLQGLQJ

JRU VRPH DSSOLFDWLRQV LW{VLBUHMQUDEIORQWYE SEEFRUD M\ FWHI
IXOO VFDOH RU D IUDFWLRQ RKHXSRZWID QR UEWIKRDM BSODRNVGJI VW SULF
FRPPRQO\ RI WXUQV RU W X ULG\D OV RG &VHKE V 7KLH) W/IHUP DUH DYDL
WKH '68% FRQQHFWRU&H J WV VKRZQ EHORZ

Pin 3
Pin 2

Pin 5 b o
4 Ky VHH SUHYLRXV SDJ
1T 8> ——e Status
}A{_ 3 >——@ Status
7> @ Calib+ g

2>—@ Calib-
Pin 9 6 >——@ Out+
1>——e Out-

Pin 7 Pin 8

,W{V DOVR SRVVLEOH WR KDYHRAXHALWBUR® I RO RV WXKOHU BOVOHL Eoll B\
'6 ' &% JRU WKLV YHUVLRQ WKH HQE@PWUWXRDWKHRQRGIFIHL RQAW &
IROORZLQJ VHFWLRQ

7KLQ ZLUH DUH XVHG IRU WKH WHYWUZEFWILIRGI GXR®HDVR RENHH YUH \
WKH WHVW ZLQGLQJ VSHFLILHGRLQYWKE GBPBHYD GWR &KW DAMKIHHW W
9ROWDJH RXWSXW

9ROWDJH RR®HMAW 9 RU 9 DW UDWHG FXUW KRB WBHINWMYKEGEHQ WLR
QDPHV HJ 8% 9 7KH WUDQVGXFHUYTV RXWSXW VLI® F® QY HFMFARILY WA
KDQFH LPPXQLW\ WR LQGXFHG QRLVHV DV VKRZQ EHORZ

—> %1&
FDOLEUDW ZLQGLQ

PSHGDQFH PDWFKLQJ UHVLVWRU

I—I

P  %1l&
YROWDJH Inworw

BrC

o

5>——@ -VC
9>»—@ +Vc
; 4 Y OV
Pin 5 = — 8> @ Status VHH SUHYLRXV SD
}’*H 3 >——@ Status
7 >—=9 NC
2 y—= NC
6 >——® Do notuse
Pin 9 1 3——@ Do not use




3RZHU VXSSOLHV LOQWHUIDFH XQLWYV
ODLQ IHDWXUHYV

7KH FXUUHQW WUDQVGXFHUV DUH BDHVLIQ& G RRYH LR SNKEDBWILRY Z11)
ZLQJ UHTXLUHPHQWYV

x TROHUDQFH PDJ[ “ 9'&
x OD[ ULSSOHYV POUPV

x OLQL &XUUHQW UHTXIFRHPHPEPWWLRQ ,SV RU ,QV  VHFRQ
PD[ SULPDU\ FXUUHQW VHH EHORZ H

HJ '6 ," PHDVXULQJ XS WR * $
, FRQVXPSWLRQ VHH GDWODMKH¥YHWFXUUHQW FRQVXPSWLRQ ¢
I1HIDWLYH FXUUHQW FRQVXPSWLRQ ,(

6HFRQGDU\ FXUUHQW ,V,VUD'WLE | “ P$

7KH PLQLPXP FXUUHQW WKDW WKRWIRZHHUW XSSO\ QHHGV WR SU
)RU 9'& , RXWSXW ,Sv .,V P$
JRE 9'& , RXWSXW ,QV |V P$

OXemnQQHOV SRZHU VXSSOLHV LQWHUIDFH '66,8 VHU

'‘DQLVHQVH UHFRPPHQGWRWEW PXKDQ@ENOV SRZHU VXSSOLHV LQWE
E

v
IRU EHVW SHUIRUPDQFHV PDQ\ XVH I |HRIDIDRZHQ DWY6 ERBAWY RRZV W

ORGHO '66,8 8 '66,8 8 '66,8 89
IXPEHU RI FKDQ

6WDQGDUG FXUU PPJ/"HDGQEC?SF PPJ/"HDGQEC?SF': OLQL ;/5 FRQQHFWRU
9ROWDJH RXWSX QRQH QRQH OLQL ;/5 FRQQHFWRU
7HUPLQDOV IRU QOROH PP %DQDQD N PP %DQDQD MDFNV
ZLQGLQJ \HOORZ \HOORZ

8S WR '/ 8S WR '/ 8S WR '/ $

0D[ FDSDFLWA DW WKH VDP DW WKH VDP} DW WKH VDPH WLPH

JHDWXUHV '6'%,®,8
2XWSXW YROWDJH “ 9 * SHU FKDQQHO
,QSXW YROWDJH $& 9 WR 9 +] WR +]
'LPHQVLRQV UDFN 8 LQ KHLJKW



'66,8 8
'66,8 89

ODLQV YROWDJH
'68% FRQQHFWRU IRU WUDQVGXFHU FRQQHFWLRQ

%DQDQD MDFNV IRU WUDQVGXFHUYTV FXUUHQW RXWSXW
%DQDQD MDFNV IRU FDOLEUDWLRQ ZLQGLQJ WHUPLQDOV
BWDWXV FRQQHFWRU

OLQL ;/5 VRFNHW IRU WUDQVGXFRMWBMWWROWDJIJH RU FXUUHQW |

&RQQHFWLRQ RI FDOLEUDWLRQ RZU Q60L, I9ZLWK '66,8

'KHQ D GHYLFH ZLWK FDOLEGDVQLRQZQQE@ LIQJ MRS E HF W KX VPR W K
RSWLRQDO '68% FDEOH WKH W HIULPQ®D@V DRIHWIKFAHF AVYLEO B WILRQWKH
DW WKH EDFN SDQHO SRIRMK'666358,8 ,WJV YHU\ FRQYHQLHQW WR FDU
FDOLEUDWLRQ RI GHYLFHV FRQQERWRZLG LQ VHULDO LOOXVWUDWLR

'68% FDEOH




9ROWDJH 2XWSXW ORGXOHV 920

$ YROWDJH RXWSXW PRGXOH 920 ORZD GBR%W FRQMALMQIR@I AHDV
5% DQG D VLIQDO FRQGLWLRQLQJ FLRFXUKWHZEHFK FINJ ¥ RZD RRIEY BB P L

WR D 9 RU 9 YROWDJH VLJQDO BWRWR P RXQW FEGEMORDW ISRZHU V)
LQWHUIDFH XQIL8Wo '66,8

PHDVXUHPHQW UHVLVWRU 5
FRQGLWLRQLQJ FLUFXLWYV

5HIHUHQFH 920 920 920 920

&RQYHUVLRQ UD 9# P$ 9# P$ o# $ oO# $

7KH YROWDJH RXWSXW VLJQDO LV DFRHWWLH O668HWVW YWLHOH DEQFN
$PSKHQRO PLQL ;/5 FRQQHFWRU UHIHU WR ILIJXUHV SDJH

30HDVH VSHFLI\ WKH UHTXLUHG 920 XYAHHUHZQAHHQ WEBNLBOKDRIMC
HJ &+ 920 &+ 920 &+ 920 DV VKRZQ EHORZLQ WKH SLF

(DFK YROWDJH RXWSXW FKDQHO LV
LGHQWLILHG E\ DQ LQGLYLGXDO ODEHO

'66,8 89 FXUUHQW YROWDJH RXWSXW FDEOHYV
7KHVH FDEOHY DUH DYDLODEH DV RSWLRQDO DFFHVVRULHYV

5HIHUHQFH

/5P %DODQD FXUUH( TXLSSHG ZLWK D PRQG/S FR

V DW WKH RWKHU HQG ,R

/5P %DODQD YROWD TXLSSHG ZLWK D PHQG;/5 FR

V DW WKH RWKHU HQG 9F

/5P %DQDQD /5P %DQDQD
&XUUHQW &DEOH P 9ROWDJH &DEOH P ZLWK VKLMOGLQJ IRU EH

|,|,



1RLVHV LPPXQLW\ RI YROWDJH RXWSXW YHUVLRQV

&RPSDUHG WR FXUUHQW RXWSXW GIIO¥LBDHW MRIHVUDIHO ROW S X . FPF
QRLVHV IURP H[WHUQDO VRXUFHV MDZW KHR QR IDIXRIDLVDLI RQAK B B Bl WILKFR/Z G

&ROILI&XUUHQW WUDQVGXFHUV ZLWK YROWDJH RXWSXW H J '6

‘6 8% 9 %1& FDEOH

'68% FDEOH // 7R FXVWRPHU
LQVWUXPHQW LQSXW

'66.,8 8

hd/ E9ROWDJH RXWSXW WUDQVPLWW HFH WW D R JHK[ \W0H & VF DLEXD @ XLH,
QDO QRLVHV HVSHFLDOO\ ZKHQ ORQJ FDEOH LV XVHG

&ROQILI&XUUHQW WUDQVGXFHUV ZLWK FXUUHQW RXWSXW H J '6
'66,8 89 ZLWK IDFWRU\ PRXQWHG 920

'6 ' i /I5P  %DQDQD YROWDJH FDEOH

'68% FDEOH
7R FXVWRPHU
LQVWUXPHQW LQSXW

'66,8 89

7KH ;/5P %DQDQD 9ROWDJH VKLHQRBEG EW RGO DY PRI L BHNDWH U
QRLVHV WKDQ WKH %1& FDEOH LQ FRQILIJXUDWLRQ



6(3%587( +($' 75%$16'8&(5 6<67(06 '5 VHULHYV
L, QWURGXFWLRQ DQG RYHUYLHZ

7KH '5 VHULHWYWDBPOH DQG KLJK SUHFLVLRQ FXUUHBPOR WD @RRSI
JDWH SULQFLSOH DOORZLQJ WR DIFKLHOY®IH®SWP GDLHOYHDOU IDW F XDWOGF \V W D
VHQVLQJ KHDG LV FRQQHFWHG WR @HKGLFR®WM GROK HIOGIG W& FEQEFOH EALI
RSWLRQ 7KH IROORZLQJ WDEOHQUKRRYHWK HHZDWHE FRE 6 QD RIDV

BULPDU\ FXUUHQW $SUPV
J)DPLO\ 1C AU S
W\SH $ $ $ $
&XUUH '5 ,0 '5 ,0
'6 6HULH
9ROWLD 's5 8/ 9 '5 8/ 9 '5 8: 9 $ '5 8; 9

'"HVFULSWLRQ

'S5 6HULHV $ 'S 6HULHYV - $

\

—
\

7UDQVGXFHU—+HbBG&

/[ N\ /7 R

. TN \

2XWSXW FRQQHFWRU RI WUDQV G XRHIWKHDER Q QHFWR U
7UDQVGXFHU KHDG IL[DWLRQ SODWMKWSXW FRQQHFWRU FXUUHQW
3ULPDU\ FRQG X\FRKWRX JKH®R OH *UHHQ /(' VWDWXV OLW LQ QRUF
,QVXODWLQJ FRQGXFWRU JXLGH &RQWURO XQLW IL[DWLRQ SODW
,QSXW FRQQHFWRU IURP WUDQV G XHUGERIOWURO XQLW FRQQHFWLF
ODLQ SRZHU VXSSO\ SOXJ

&RQWURO-8QLW

7o



,QVWDOODWLRQ 2SHUDWLRQ
ORXQWLQJ LQVWUXFWLRQV

SRVLWLYH FXUUHQW IORZ HDOHAKHW WDWKGXEHUWUKRE @
RI WKH KRXVLQJ IRU WKH SRVLWRZ® EXOBBEQWNWOBDVHFWL\RSHFOW WKH F
WR HQVXUH WKDW WKH RXWSXW8XIMVOIOWDWOQ SKDVH ZLWK WKH L

'5 6HULHV $ 'S 6HULHV ! $

N

L —_—

e

$UURZ V\PE .
SRVLWLYH FXUUHQW

OHFKDQLFDO IL[DWLRQ
7KH WUDQVGXFHUV KHDGV FDQ EH PW R KDRROFQW DQ J LS B 6 VEN X \GLHVIL
SXUSRVH DQG VKRZQ EHORZ

'S5 6HULHV $ 'S5 6HULHYV - $

™S

WDSSHG KROHYV [ WDSSHG KROHYV - [



7KH FRQWURO XQLW LV UDFN PRXQWXDEOH[HAIGL EK X\DLE & AV R H FK)XQQ\
WKH IURQW VLGH DV VKRZQ EHORZ

'5 6HULHV $ 'S 6HULHYV - $

/\/\

WDSSHG KROHV - [ WDSSHG KROHYV - [

UDFN PRXQWDEOH 8 KLJK FRQWDRN XRAQWDEOH 8 KLIK FRQ

(OHFWULFDO FRQQHFWLRQ

7KLY FKDSWHU GHVFULEHV WKH HOKQMBXYEHNODFRQ Q8 E QYL RMR RV KWHK
FXUUHQW RU YROWDJH DQG WKHVALRQHMNE RQ & NWKAHHHQHW WH RFRIIOF L

&EXUUHQW RXWSXW

&XUUHQW RXWSXW PRGHOV DUHQ &/HKAWUIPRG HQ W R AGHYHIWH H0Q W C
WKLV YHUVLRQ H[LVW RQO\ IRU , ! $

YRU '5p[[, PP %DQDQD VRFNHWV IRU RXWSXW

,WIV QHFHVVDU\ WR FRQQHFW W KO0HR X WI$KRMHMQ ¥ HVR VDAR ( WWHRU B Q
IHHGEDFN ORRS ]JHUR IOX[ IRWRH BHYHFW ROHDDWLRQHU WRQWKH L
OD[LPXP OHDVXUHPHQW 5HVLVWRU JUDSK IRU PRUH GHWDLOV

7KH VHQVLQJ KHDG FRQVLVWYV RI PDQNHALDE $@&7 Z,K\L PR \EW KEDHY H RX
WKH FRQWURO XQLW WR DYRLG KI&IRXUQGNXFMEG YR W DV W DKHRDOAH OR Z
WXUH Rl WKH KHDG 7KH KLJK L QEIBXFHERXROVRDDIY REBXQWE®WRWGRU GHV

s~

n



9ROWDJH RXWSXW

9ROWDJH RXWSXW PRGHOV 9 HDQW UL\ B GE F URHA/GW\W W B G B0 QD
'5 /9

'S5 6HULHV $ 'S 6HULHYV - $

JRU '5[[[8 SLQV /(02 FRQQHFWRRU '5[[[8 SLQV ;/5 PLQL FRC
(5% 6 &1/

;/I5P % DQDQD 9ROWDJH &DEOH P
VKLHOGLQJ IRU EHWWHU LPPXQLW
WKH VWDQGDUG GHOLYHU\ SDFND

&RQQHFWLRQ WUDQVGXFHU KHDG WR FRQWURO XQLW

$ GHGLFDWHG VKLHOGHG FDEOH LVWXUHRYH®NGQIR W HIRE QHRF W KRIQ
SRVVLEOH WR VSHFLI\ D GLITHUHQW ®MWQ YWKK \WHMWZ RH @R U BQY G3OHDV
HV RU RXU GLVWULEXWLRQ SDUWQHUV IRU GHWDLOV

'S 6HULHYV $ 'S5 6HULHV ! $




JRU WKH PRGHO ! $ ILQG EHORZ R'®RY HRWS WKIH LFR Q@\HW WRRW L
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&RPPRQ PRGH QRLVHV RFFXU ZKHQ KIRKLWY GWFKQDVZLQYFKUYH ¥
SRZWXSSOLHV HWF JHQHUDWHNLEB XO UMWY ORH MXUILRDQWWWUD\ FDSDFLWI
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$OXPLQXP $OXPLQXP
KRXVLQJ KRXVLQJ
*1°" *1°"

*URXQGLQJ RI DOXPLQXP KRXVLQJHKAXSYHQRY G IRMH UMK H IV SIDVILV@ L YK H
u FRPPRQ P
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$GYDQFHG 6HQVRU 3URWHFWLRQ &LUFXLW $63&

$V VKRZQ RQ WKH ILUVW SDJH RIVWHKLE EURIG SE\N FILD/Q RQOH GHELW U
LQJ LQVWUXPHQW FODVV RSHUDWURQZLOV R ZS@IG L8 UW HRDF QAW ER IR
WLRQ IRU KDQGOLQJ DQG RSHUWWH QGHWRFBYRQG WRPHUHYWRW KLJIK
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