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/LWKLR@ %DWWHU\ 6SHFLILFDWLRQV
*HQHUDO

6FRSH

7KLV SURGXFW VSHFLILFDWKRRRLYHEE SO UIH G BORV#HE® WRUHULHV®
SH&DOO

3OHDVH FRQWDFW XV ZKHQ XVLQJDMISIOL SR GREGW WKW Q (BHRAWW K H

BURGXFW &DWHJRU\
ILWKILRK®Q 5 HFKDUJHDEOH %DWWHU\

&HOO 7\SH
86 )7 &

&HOO/LIJQDWLRQ EDVHG RQ ,(&
1)5

$FTXLUHG 6DIHWHEWDWGDWGR G Q DFTH

8/ J)LOH 1R 0+
(& QGGLWLRQ
(& VWGLWLRQ

7DLZDQ &RPPRGLW\ ,QVSHFWLRQ $FW &16
,QGLDQ &RPSXOVRU\ 5HIJLVWUDWLRQ 2UGHU ,6

$SSOLFDEOH 6DIHW\ 6WDQGDUG
BQLWHG MDYHARRPPHQGDWLRQV RQ WKH 7tURORGB/MSBIRUW RI 'DQJHUR X
-DSDQ (OHFWULFDO $SSOLDQFH DQG ODWHULDO 6DIHW\ /DZ

SHIHUHQFH
,Q FDVH RI WKH HQHUJ\ GHQVLW\ LV PRUH WKDQ K O VHH

WR WMKEMHFW WR UHJXODWLRQ E\ REMHFW FR XERMDWHQWNVVRUH

UHJXODWLRQ
$V Rl -DQXDUDSDQ (OHFWULFDO $SSOLDQFH DQG ODWHULDO

SKWWS ZZZ PHWL JR MS SROLF\ FRQVXPBISDWHIMHQ GHQDQ LQ
SKWWS ZZZ PHWL JR MS HQJOLVK SROLF\ HFRQBROLVRQVXPHU

'HILQLWLRQV
[eCall] PHRV B&® O RQO)\ figealll] GRY QRW DSSHDU PHRDQWY WEBHORC

30HDVH IROORZHB Q@EHDO DSSO\’
&HOO 5DWLQJ

CWHP 5DWLQJ 1RWH
"LVFKDUJH DW W8l B FXW
SDWHG &DSDFLW) P$K + GHJ @IWWDQGDUG &KDUJL
OD[LPXP &KDUJLQJ 9ROWDJH 9
, 9 SHFRPPHQGHG 9ROWDJH
LVFKDUJLRIJ &ROWD JH 9 /RZHU OLPLWHG 9ROWDJH

&RQWLQXRXV 0D[LP&PULKIDUIN L QJ$

&RQWLQXRXYV OD[LPXP 'LVFKDUJL®J &XUUHQW

&KDUJLQJ ~ GHJ &
$OORZOEQAWRQPHQW ~ GHJ WHIHU WR WKH FHOO WHPSHUI
7HPSHUDWXUH ['LVFKDUJLQJeCall] IRU ¥FMOI@VHP SHUDW X|UH

~ GHJ

"HLIKW “ o d LWK WXEH

X &HOO FRQGLWLRQ DW VKIL&RBHQWH62Q@RWWHIWHH G Rl UDWHG FDS

X ONKHDVHDRU WUDQVSRUWDWLRQ LW FRUUHVSRQGV WR GDQJHUR?
*RRGV 5HIXODMWHERRMQJIJ RQ WKH UDWHGVYPIPMN RHWKH B/BRIKGBOSNAN F
ZRXOGSEWVLELOLW\ WR LQWHUIHUH ZLWK WKHV$LRI7€&2EXQVSRUW 3U
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&HOO 7THPSHUDWXUH 6SHFLILFDWLRQ

&KDUJLQJ &RQGLWLRQV

THPSHUDWXUH 5DQJH

8SSHU /LPLW

BI[LPXP &K1

&HOO 6XUIDFH 7THPSHUDWXUBKPIQURI IRAWDUHQW
911§553W§?45855%Wi GHJ & o $
?ff?ﬁ??ﬁiﬁ:f?ﬁé?#ﬁé GHJ & ° $
TRPSHUDWXUL sBHIEE GHI § 9 :

&KDUJLQJ &RBIGARPIPRHVGDWLRQ
THPSHUDWXUH 5DQJH 8SSHU /LPLWOMHLPXP &KD

&HOO 6XUIDFH 7THPSHUDWXUH |®BQUHLQJ 9R&NUDIHQW

$ 9 $
2 SOV, o< oo $
?fﬁﬁﬁ%ﬂ&ﬁﬁ%ﬁ%@%ﬂé GHJ & 0 $
TRPSHUDWXUL 5pRHAE= GHI & 9 s

UJLQJ

$W /RZ THPSHUDWXUH UDQJH FRQGLWLRQ $ DQG % DUH ERWK DYD

'LVFKDUJLQJ &RQGLWLRQV
'LVFKDUJH BWIPHOWMPSHUDWXUH EHORZ GHJ &
[eCall]
JRUGB OO SXUSRVH DW WKH HDFK WHPSHUDWXUH IRU GLVFKDUJH ED)
: -20°C ~ 80°C
Discharge B (Standard spec range) A
| I |
-40 -20 0 60 80 85 90
Temperature of cell surface (°C)
$ UHJLRQ
&HOO VXUIDFH WHPSHUDWXUH EHWZHHQ GHKRXWDWQBD ®GHURVIRU Gl
OLIHWLPH 'LVFKDUJH DW FHOO VGWDEH WHPSHUDWXUH EHOR|Z
% UHJLRQ
,Q DGGLWLRQ GHWEZHDHE®HI & IRU GLVFKDUJH VKRZQ DERYH DQG WK
JXDUDQWHH SURSHU RSHUDWLRQ PD\ FDXVH GHWHULRUDWLQJ R
WHPSHUDWXUH FKDQJH VR WKIOW WXV QOH GWH W MBIRNRKITRWDROM/ARI LV W L F
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6WRWBRIHGLWLRQV

[ecCall]
JRUSW OCOQUSRVH DDVFRVMHPSHUDWXUH EDVHG RQ WKH VFKH

0~60°C A

(Nominal Specifications)

B

-40 -20 0 60 80 85 a0
Temperature cell surface (C)

$ UHJLRQ
% UHJLRQ

&UHJLRQ

&HOO VXMHPSHUDWXUH EHVWDDHGGEH J &RHI W RUIOUW PD[ DFURYV
$OORZDEOH RQWHRZDWK B RMMKRUH HRQH RI WKUHH EH JXDUDQWH

" UHJLRQ
BURKLELWHG DUHD

( UHJLRQ

ARDWLF

&HOO VXV\HPSFHUDWXUH EHWDHEHEM J IRV VGV RUKIH PD[ DFURVNV OLI

&HOO VXM\HPFHUDWXUH EHWDHHEM J IRHI VW RUKIHY PD[ DFURVIV OLI

OLIl

6WRUH WKH SURGXFWYV LQ WKH SODFH ZKHUH LW GRHV QR GHZ R

&HOO 1RPLQDO 9DOXH

S WHP IRPLQDO 1RWH
tRPLODO &DSDFLWY P$K_|owDQeDUG &KDUILQD |
1RPLQDO 9ROWDJH 9
&KDUJLQJIJH9ROWDJ 9
(QHUJ\ "HQVLW\ K O

SHUIRUPDQFH
6WDQGDUG 7THVW &RQGLWLRQV
THVW FRQGLWLRQ VKDOO EH'DW5S5++RZAHIY& W QMGHPSHUDW XUH

UDQJI

~ GHJ &XPLGLW\ LV DFFHSWDEOH DV IDU DV WKH WHVW UHOLLCL

7HVWLQJ ,QVWUXPHQW RU $SSDUDWXV
'LPHQVLRQ OHDVXULQJ ,QVWUXPHQW

7KH GLPHQVLRQ PHDVXUHPHQW VKDOO EBALWIS G HRBRQMNREGC HRALVQRWY

VFDOH RI PP VSHFLILHBXBN VI . &Po PLFURKP HAWHILDRUJID XJIH

9ROWPHWHU DQG $PPHWHU
9ROWPHWHUY DQG DPPHWHUV VKDOO EH HTXDO RU PRUH SU
,QGLFDW LIRQ, QO/MFWKP HQW /HYHO

6WDQGDUG &KDUJLQJ GHILQLWLRQ

HFLVI

&KDUJH DW D FRQVWD QW QYR O WRIH RID QW $FIRWU KK@RW LRI LOQH J &

DWPRVSKHUH

6WDQGDUG 'LVFKDUJLQJ GHILQLWLRQ
'LVFKDUJH DWDQWRFERXWUHQW WR 9 LQGRZHI BRWPRVSKHUH
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(OHFWULFDO 3HUIRUPDQFH

WHP &RQGLWLRQ 6SHFLILFDWLRQ

2SHRLUPROWDJH6KLSSLQJ FRQGLWLRQ ~ 9
OHDVXULQJ FRQGLWLRQ DQG WKH 2&9|VKDO
7HPSHUDWXGHJ & ZLWKLQ9 R@KH
$FFXUDIFWKLQ “ P9 VDPH FHOO ORW

$& ,PSHGDQFH | $IWHU 6WDQGDUG &KDUJLQJ ZLWKL® ~GDPV N4]
6KLSSLQJ &RQGLWLRQ N+] P~ P

&DSDFLW\ $IWHU 6WDQGDUG &KDUJLQJ P$SK RU PRUH

'LVFKDUJH DWPS$,V&3RWI 9ROWDJH 9
$IWHWDQGDUG &KDUJLQJ 6WDQGDUGP&KFKWD B RUH

$IWHU 6WDQGDUG &KDUJLQJ P$K RU PRUH
'LVFKDUJI$ DW P$ &XWII SROWDJIH
$IWHU 6WDQGDUG &KDUJLQJ P$K RU PRUH
'LVFKDUJH(DW P$) &XRNI 9ROW®D JH

&KDUJH 'LVRKPOQH&KDUJIH BW $ FRW FXUUHQW P$K RU PRUH

< 'LVFKDUJH DW&XWIDIWHB\FOH

6WRUDJH &KDUD$ WHULBYWDK) GD BL®W RKBDEIDWJIUGHIJ| & IR$K RU PRUH
GD\V 'LVFKDUJH D&XWIH BWPDLQL|QJ
&DSDFLW\
$IWHU DEHODWEKUHPHQW DIW F KD J H P$K RU PRUH
&XWIlI DIWHU 6WDQGDUG &KDUJLQJ 7DNH WKLV [YDOX
5HFRYHU\ &DSDFLW\
$IWHU 6WDQGD BLW RKBPGIDWIUGHJ| & IR$K RU PRUH
GD\V 'LVFKDUJH DWWKH DV 5HPDLQLQJ
&DSDFLW\
$IWHU DEHDOWHKUHPHWEWDUJH DV9 b P$K RU PRUH
&XWII DIWHU 6WDQGDUG &KDUJLQ@J 7DNH WKLV [YDOX
S5HFRYHU\ &DSDFLW\

/IRQJ WHUP $IWHU 6WDQGD bW RKID®DMIQYW GD\V P$K RU PRUH
6WRUDJH &KDUDFWHKDMWHFDVY &PRII DIWHU 6WDQ|IGDUG
&KDUJLQJ 7DNH WKLV YDOXH DV|5HFRYHU\ &DSPFLW

6KLSSLQJ VWDWHIBWMRUDWRUH VKLSSLQJ VWDWH VDPB®K KXW B8R UHNKH
&KDUDFWHULVW|LWDEOH FRQGLWLRQV 6WDQGDUG|'LVFKDUJH
$QG WKIMFKDUJH DW9 & Wl
= GHJ &IWHU 6WDQGDUG &KDUJLQJ
7DNH WKIHVDWDB®HFRYHU\ &DSDFLW\

6WRUDJH BHAIWRGDJH 7THPSHUDWXUH
GD\V GHJ=&= GHJ |&
GD\V GHJ=&= GHJ |&
GD\V GHJ=&= GHJ &

7DPELMHW®YSHUDWXUH

'LVFKDUJLQJ 7HPISHRKIDMXHHD VY F3RWI EHORZ WHPSHWUDIWX WHR WKHKH OHI'
&KDUDFWHULVW|LBIWHU 6WDQGDUG &KDUJLQJ

'LVFKDUJILQJ

THPSHUDWXUH &DSDFLWA
GHJ & P$K RU PRUH
GHJ & P$K RU PRUH
GHJ & P$K RU PRUH
GHJ & P$K RU PRUH

&KDUJLQJ 7HP SIHIUWW X WL6iW DLYG R D&KIBHUJIH DWW $ SHIHU WORHWK KD E O
&KDUDFWHULVW|LF KEHOWHPSHUDWXUH DQG WKH® 6WDQGDUG
'LVFKDUJLQJ

&KDUJLQGJ

7HPSHUDWxuH &DSDFLWI
GHJ & P$K RU PRUH
GHJ & P$K RU PRUH
GHJ & P$K RU PRUH
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OHFKDQLFDO 3HUIRUPDQFH

,WHP &RQGLWLRQ 6SHFLILFDWLR

6KRFN 7HVW6HWDQ@RDBQPJ WBLOH IURP KHLJKW RI P

6WDQGIDWFKDUJLQJ &DSDFLW\ RI WKH QG WLPH

1R OHDNDJH
'URSSHG LQ ¢«DDFBGRUWLPH ZLWK JXLGH OLNH PSKWKEH RUH

ILEUDW|LR® HU 6WDQGDU GE&JIDLIRQILVOIWR EH DSSO|LHRGE OHDNDJH
7HVW WD QGIDMFKDUJLQJ &DSDFLW\ RI WKH QG WLPHW$K RU PF
BLQXVRLGDO 2VFLOODWLRQ
JUHTH®@F\ ~ ~ ~
$FFHOHUDWLRQ P V

~

RUH

PLQ 6ZHHS (DFK ;<= IRU K

,GHQWLILFDWLRQ DQG ODUNLQUDRW IOXKWEHUQH I'DQALMWRR@HOOV

7KH FRGH LV SULQWHG RQ D VAKBPMXEHWRW WD OXQB8HWU

USXXXXXXX

A HHRELYMDDS “
MURATA IFR19/66

+ LHON- /DANGER

DO NOT USE OUTSIDE

OF BATTERY PACK

yLJ

ODQXIDFWXUHU 1DPH 7UDGH QDPH IRU 8/ VWDQGDUG
085$7$7UDGH QDPH IRU 7TRKRNX OXUDWD ODQXIDFWXULQJ &R

86 )7
)DFWRW\: $IRU IDFWRU\ FRGH
. 7TRKRNX 0OXUDWD ODQXIDFWXUL®BO®RW/WG .RUL\DPD

6SHFLILADWERQRU &H®O 7\SH
& : 86 )7 &

/RW 1XPEHU<0'"'6 IRU ODQXIDFWXULQJ 'DWH RI &HOOV
<: <HDU 6XSSRVLQJ WKH \HDU § DV ; WKBMWHDUVKH DNDU
9 DV $ (YHU\ QH[W \HDU LV- FRAQW ID® 30 SKDEHW O
0: ORQWK -DQXDU\ DV $ WKH FRQV-HFBWW QY H PRED/SK DEHW G

LD\ e (8VLQJ IDIXUHYV
6: GHQWLILFDWSBR® &R BNLQJ DQ $OSKDEHW OHWWHU

‘DUQLQJ OHVVDJH
'$1*(5 '2 127 86( 2876,'( 2) %$77(5< 3$&.
&HOO 'HVLJQDWLRQ EDVHG RQ ,(&

,)5
%DWWHU\ 7\SH m
/,,21 /LWKLR® %DWWHU\ YLJ
3RODULW)\
-|- -

8/ SHFRIJQLWLRQ ODUN

'W%“
'LPHQVLRQDO &RGH )LJ
7KH FRGH LV RQ WKH VXUIDFH RI WKH WX EH

W C

WKt
HWW
HWW



6SHFLILFDWBRQ 1R | 3DJH |

2XWOLQH
6KDSHPHQVLRQ
'LDPHWHU RI FULPS PP H[FOXGLQJ ZULQNOH RQ WKH WXEH
'LDPHWHU RI WUXQN PP H[FOXGLQJ ZULQNOH RQ WKH WXEH

7TRWDO +HLJKW PP

$SSHDUDQFH
W VKDOO EH IUHH IURP DQ\ GHIHFWV VXFK DV UHPDUNDEOH VFUDWF

GHIRUPDWLRQ
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(R1.1) (R1.0)
SURKLELWHG DUHD WDE SRHO ®3 SBURKLELWE
$V VKRZQ LQ WKH ILJXUH RQ ZHO GW@
GRQIW ZHOG L QO% KH B OFpHIQHV

7XEH
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&DXWLRQ
&DXWLRQ RQ XVDJRQRHHAIFWRUXPADEOH % DWWHU\

MACAUTION

&DXWLRQVMRDOOLQJ WKH EDWWHU\ LQWR WKH SDFN
'R QRW FRPELQH WKH GLIITHUHQW /RW 1XPEHU FHOO WKH /DVW O

&DXWLRQ IRU WKH EDWWHU\ DQG WKH SDFN

&KDUJH
W VKRXOG EH &R QWROINVGM @GW LDREWBBEBD U&KQI PHWKRG

'HVLJQ RI EDWWHU\ SDFEN
, W VKDOO EH WKH VKDSH ZKLFK FDQQRW EH FRQQHFWHG HDVLO\ '
FKDUJHU
, W VKDOO KDYH WKH VWUXFWXUH ZKLFK FDQQRW EBDEGRWKRAHBWHG
SXUSRVH
W VKDOO KDYH WHUPLQDOV RU IXQFWLRQ ZKLFK FDQQRW HDVLO\)
VXFK DV FKDLQ VKRUW E\ QHFNODFH
W VRB®WOVKRUW HDVLO\ E\ HITHFW RI YLEUDWLRQ RU GURS GXH W
EDWWHU\
ORXQWHG 3:% ZKLFK LV DVVHPEOHG LQ EDWWHU\ S®»BTFRWHR/DICR Q HI
WKH HOHFWURO\WH DGKHVLRQ
, W VKRXOG KDIWUHKMPMXUH ZKLFK SURWHFW HOHFWIQRRD WH R RVEROKW
HOHFWURO\WH OHDNDJH IURP EDWWHU\ FHOO

SBURWHFWLRQ &LUFXLW IRU 6DIHW\
7TKH SURWHFWLRQ FLUFXLW VKDOO EH LQVWDOOHG LQ WKH EDWW
7KH WWHU\ VIVWHP PXVW SRVVHVVY WKH IROORZLQJ IRXU W\SHV R

2YHU FKDUJLQJ SURWHFWLYH FLUFXLW E\ HDFK EORFN FHOO
%\ HDFK EORFN FHOO YROWRYHWPRQDWRILQDSURWHFWLRQ VKDOO
9 FH@@ RYHU FKDUJL®GI SARARWHY¥MMVD B RSHUDWH DW OHVV WKD

2YHU GLVFKDUJLQJ SURWHFWLYH FLUFXLW E\ HDFK EORFN Fl
%\ HDFK EORFN FHOO YROWDJH PRQLWRULQJ WKRKRYHDIWHLDRAKD |
9 FHOOMWHRH OO

2YHU FXUUHQW SURWHFWLYH FLUFXLW
7KH RYHU FXUUHQW SURWHFWLYH FLUFXLW VKDOO RSHUDWH FKD
7KH RYHU FXUUHQW SURWHFWLYBWHUGXLMK RUIGRIYOAH KDY OVRIEB
,IWKH RYSYHGLVFKDUJH RFFXU WKH DOORZDEOH WLPH RI RSHUDWL(
FRPSO\ ZLWK WKH EHORZ WDEOH

'LVFKDUJH AXUS8H@W ~ $ ~ 3 ~ $ ~ 8 ~ $

7LPH VHF VHF VHH V HH VHF VHF

7HPSHUDWRWHFWLYH FLUFXLW

7KH RYHU WHPSHUDWXUH SURWHFWLYH FLUFXLW DW KLJK WHPSH
XQWLO GHJ & RQ WK® FROXBQ WX BMHUH KRR W

7KH RYHU WHPSHUDWXUH SURWHFWLYH FLUFXDWHDRMK R UJIK QUHP\S H
XQWLO GHJ & RQ WK® FROXBQ WX BMHUH KRR W

7KH RYHU WHPSHUDWXUH SURWHFWLYH FLUFXLW DW ORZ WHPSHU
EHORZ GHJ& RQ WKH FHOO VXUIDFH
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SURKLELWLRQ RI &KDUJLQYWDWHRYHU GLVFKDUJHG
,Q WKH VLWXDWLRQ WKDW WKH EDWWHU\ EHFRPHY RYHU GLVFKDL
RU HTXDO WR/ LV SURKLELWHG WR FKDUJH VXFK EDWWHU\

&HOO &RQILIJXUDWLRQ
7KH FHOO PRIRQIXQWKH EDWWHU\ SOVHN LHWVVWRN V8B IPOQLHOKWP
[ecCall]
JRUGB OO SXUSRVH WKH FRQILIJIXUDWLRQ LQ WKH EDWWHU\ SDFN 1

6WRUDJH
.HHS DQG 6WRUH WKH VDPH SDFNDJH FRQGLWLRQ DV VKLSSLQJ IU
7KH UHFRPPHQ&ZIEWHFRQ IRMU OWQAUP VWRUDJH
5HFRPPHQGHG FRQGLWUR® L&/HW KBPEOIGDWRLGIRW\OHYYV

'R QRW VWRUH WKH EDWWHU\ QHDU KHDW VRXUFHV QRU LQ D SO

SURKLELWLRQ &ODXVH

AWARNING

'R QRW XVH WRH POWWXKUSRVH RWKHU WKDQ WKH DSSOLFDWLRQ I
LQ WKH 3DFN &KHFNREXKKHWAREEDWHJIJRU\ 3RZHU 7THFKQRORJ\ RI V
'R QRW UHVHOO WKH EDWWHU\

&DANGER

R QRW H[SRVH WKH EDWWHULHY WR ZDWHU RU PRLVWXUH
Q®WDYH WKH EDWWHU\ LQ D SODFH RI KLJK WHPSHUDWXUH C
QRW XVH WKH EDWWHU\ LQ D SODFH RI KLJK WHPSHUDWXUH |
QRW WKURZ WKH EDWWHU\ LQWR ILUH QRU KHDW WKH EDWWH I
QRW GLVDVVHPEOH QRU PRGLI\ WKH EDWWHU\

QRW MWURQJ VKRFN QRU GURS WKH EDWWHU\

QRW VROGHU OHDGV GLUHFWO\ WR WKH EDWWHU\ ERG\

QRW VKRUWWHDRIQDO RI WKH EDWWHU\ ZLWK D NLQG RI PHWD
QRW UHYHUVH FKDUJH WKH EDWWHU\

QRW SHQHWUDWH WKH EDQWWHODWNHAL B/ K DOGDL® \MWH EDWWHU\
QRW SXW WKH EDWWHU\ LQWR D PLFURZDYH RYHQ RU KLJK SUF

TV DDVO00TDD

Py}

1RWH
, ] DQ\ GRXEW RU LQFRQYHQLHQFH UHJDUGY WKLYV VSHFLILFDWLR(
RQO\ PDGH SHU PRW®WO DJUH

'"HSHQGLQJ XSRQ FLUFXPVIVDRIFHDZVRBW BYLOO IRU FHOO FRPSRQ
ZHPD\ QRW EH DEOH WR NHHS WKH VXSS{ZL B0 VQIRMWEHOBX ,RI WKDW
WKLY DQQRXQFHPHQW E\ PRUH WKDQ PRQWIG\L \EFR R WH. GXIIRVE XF Q/

KHQ SURGXFWLRQ ORFDVRIRHGRVRVEH FHKDQJEHG RODDGGHG
ZH OO LQIRUP DQG SURYLGH RI QHFHVVDU\ HYDOXDWLRQ GDWD E
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3DFNLQJ
3DFNLQJ ,QVWUXFWLRQ
/%+ &ODVV DQG &$2 FDWHNY PQYMEBHLVXUIDFH RQ FDUWRQ
7KHVH PDUNVFRP SO MXMWZHWIKILHG GHVLJQ RI ,&$2 DQG ,$7$
3DUWWFH ODUNLQJ
3DUW QDPH LV PDDNHFRRE WBEHO RI PDVWHU FDUWRQ
7KLV EDU FRGH ODEHO LV VWXFN RQW R ROMRRI WKH IDFHV RI WK
3DFNLQJ ,QVWUXFWLRQ IRU 3DOOHW

/%+ &ODVV DQG &$2 ODEHOV DUH DIIL[HG RQ WKH VXUIDFH Rl WKH
7KHVH ODEBHORRP SO MDKHW BHWIKILHG GHVLJQ RI ,&%$2 DQG ,$7$



