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JHDWXUHYV

f $(& 4 *UDGH TXDOLILHG
+ 2SHUDWLQJ MXQFWLRQ WHPSHUDWXUH UDQJH

+ 'HVLJQHG IRU 9 DQG 9 SRZHU UDLOV

$ RU $ FROQWLQOXRXV RXWSXW FXUUHQW

+ $ W\SLFDO HIILFLHQF\ #1VZ 0+] 9LQ !

,QWHJUDWHG P 026)(7V IRU KLJK HIILFLHQF\

$GMXVWDEOH RXWSXW YROWDJH GRZQ WR 9
2XWSXW YROWDJH DFFXUDF\

JL[IHG RXWSXW YROWDJH RSWLRQ RQ UHTXHVW

6HOHFWDEOH VZLWFKLQJ IUHTXHQF\ IURP WR 0+] .

3XOVH VNLS PRGH WR RSWLPL]H OLJKW ORDG HIILFLHC

29 2& 27 DXWR UHFRYHU\ SURWHFWLRQV

3RZHU *RRG RXWSXW

2XWSXW YROWDJH WUDFNLQJ

(IWHUQDO V\QFKURQL]DWLRQ ZLWK SURJUDPPDEOH SK

3DFNDJH [ PP ZLWK ZHWWDEOH IODQNV

+

H + H+ + H+ H+ H+ H+ H+ H

$SSOLFDWLRQV

t +LJK FXUUHQW ORZ YROWDJH SRVW UHJXODWLRQ

¥ 7THOHPDWLFV +8' ,QIRWDLQPHQW OXOWLPHGLD DQG &
VXSSO\

$'$6 SRZHU VXSSO\

-

ODWXULW\ VWDW XV

'&3 < '&3 <

'"HVFULSWLRAQ

7KH&3 < DQG3 < DUH D KLJK HIILFLHQF\ PRQROLWKLF \
VIQFKURQRXV VZLWFKLQJ UHJXODWRU GHVLIJIQHG WR GHO!
FXUUHQW GHSHQGLQJ RQ WKH SDUW QXPEHU 7KH ,& RSH
YROWDJH

7KH&3 < '&3 < IHDWXUHYVY ORZ UHVLVWDQFH LQWHJUDW
DQG GLRGH HPXODWLRQ ZRUNLQJ PRGH IRU RSWLPXP HIIL

7KH LQWHJUDWHG 9 UHIHUHQFH DOORZV WKH UHJXODW
DFFXUDF\ RYHU WHPSHUDWXUH YDULDWLRQV 7KH VZLWFK
DGMXVWDEOH EHWZHHQ 0+] DQG 0+]

7KH VRIW VWDUW GXUDWLRQ FDQ EH DGMXVWHG ZLWK DQ
66 75. SLQ FDQ EH XVHG IRU RXWSXW YROWDJH VHTXHQFL
SURYLGHYVY UHDO WLPH LQIRUPDWLRQ RQ WKH RXWSXW YR!
'&3 < DQG&3 < DUH DYDLODEOH LQ 4)1 [ PP ZLWK o
ZHWWDEOH IODQNYV

'6 5HY -XO\ ZZZ VW FRP
JRU IXUWKHU LQIRUPDWLRQ FRQWDFW \RXU ORFDO 670LFURHOHFWURQLFV VDOHV RIILFH
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7TDEORBLQ GHVFULSWLRQ

%227

9,1

*1"

) %

66 75.

02'( 6,1

6287

(1
)6(7

567 3*22'

%RRWVWUDS SLQ IRULQWHJUDWHG Q FKDQQHO +6 025 GULYL
$ Q) FHUDPLF FDSDFLWRU PXVW EH SODFHG EHWZHHQ %22

3RZHU LQSXW YROWDJH DQG GHYLFH LQWHUQDO ORJLF VXSS
WR WKH ,& SDFNDJH ZLWK KLJK TXDOLW\ 0/&& FDSDFLWRUYV

2XWSXW LQGXFWRU FRQQHFWLRQ

7KH SLQ LV LQWHUQDOO\ FRQQHFWHG WR WKH HPEHGGHG 02
VLGH GUDLQ &RQQHFW GLUHFWO\ WR WKH LQGXFWRU

6LJQDO DQG 3RZHU JURXQG FRQQHFWLRQ
&RQWURO ORRS YROWDJH IHHGEDFN
Y% SLQ LV RXWSXW YROWDJH VHQVLQJ WKURXJK DQ H[WHUQTE

6RIW 6WDUW 7UDFNLQJ SLQ $ FDSDFLWRU FRQQHFWHG IUR
WLPH IRU WKH LQWHUQDO UHIHUHQFH YROWDJH 7KH SLQ FD
DQG VHTXHQFLQJ $ PD[LPXP Q) FDSDFLWRU LV H[SHFWHG R

"\QDPLF SLQ VHOHFWLRQ EHWZHHQ /RZ &RQVXPSWLRQ ORGH
1RLVH ORGH RSHUDWLRQ /10 DFWLYH KLJK 7KLV SLQ LV DC
DQ H[WHUQDO FORFN FORFN LQ IXQFWLRQ

&ORFN RXW SLQ IRU VIQFKURQL]DWLRQ ZLWK D VODYH GHYLF
VHOHFWHG E\ WKH SURSHU UHVLVWRU PRXQWHG EHWZHHQ 6

, QR VKLIWHG FORFN LV UHTXLUHG 6287 PXVW EH VKRUWHG
HITLFLHQF\

(QDEOH SLQ 3XOO GRZQ XS WR GLVDEOH HQDEOH WKH GHYL
&RQQHFW DQ H[WHUQDO UHVLVWRU WR SURJUDP WKH RVFLO
5HVHW 3RZHU JRRG SLQ

7KH 567 3*22' RSHQ FROOHFWRU RXWSXW LV GULYHQ ORZ ZKl
UHJXODWLRQ DQG LW LV UHOHDVHG DIWHU D IL[HG PV W\S
LQVLGH WKH 3*22' ZLQGRZ

3XO0O0O XS WR D YROWDJH ORZHU WKDQ 9,1 LI QRW XVHG LW F
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‘,l 7\SLFDO DSSOLFDWLRQ

7/\SLFDO DSSOLFDWLRQ FLUFXLW

JLIXUH\SLFDO DSSOLFDWLRQ
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7TDEOH\SLFDO DSSOLFDWLRQ FRPSRQHQWYV % IRXW $

6\PERO 9DOXH 'HVFULSWLRQ 1RWH

,QSXW FDSDFLWRU

/ Q+ ,QGXFWRU
5g NY 8S UHVLVWRU

- (I WHUQDO GLYLGHU IRU 9287 SURJL
5. NY '"RZQ UHVLVWRU
56(7 NY 0+] OLG &287 6HH )UHTXHQF\ VHOHFWLRQ WDE
&yp227 Q) %RRWVWUDS &DSDFLWRU
&6 Q) 6RIW VWDUW FDSDFLWRU * 7VV 6HHPNFWLRQ
&7 [ —) 2XWSXW FDSDFLWRU

SDJH
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,l 7\SLFDO DSSOLFDWLRQ

IRXW $

7T/DEOH\SLFDO DSSOLFDWLRQ FRPSRQHQWYV %

,QSXW FDSDFLWRU

/ Q+ ,QGXFWRU
5g NY 8S UHVLVWRU

- (I WHUQDO GLYLGHU IRU 9287 SURJL
5/ NY '"RZQ UHVLVWRU
S6 (7 NY 0+] 0, &287 6HH )UHTXHQF\ VHOHFWLRQ WDE
&y%227 Q) %RRWVWUDS &DSDFLWRU
&6 Q) 6RIW VWDUW FDSDFLWRU # 7VV 6HHPWFWLRQ
&287 [ —-) 2XWSXW FDSDFLWRU

SDJH
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,l OD[LPXP UDWLQJV

OD[LPXP UDWLQJV

6WUHVVLQJ WKH GHYLFH DERYH WKH UDWLQJVY OLVWHG LQ PD\ FDXVH SHUP
UDWLQJV RQO\ DQG RSHUDWLRQ RI WKH GHYLFH DW WKHVH RU DQ\ RWKHU
VHFWLRQV RI WKLV VSHFLILFDWLRQ LV QRW LPSOLHG ([SRVXUH WR DEVRO
UHOLDELOLW)\

7TDEOMEVROXWH PD[LPXP UDWLQJV

I I 7 T T T

OD[LPXP SLQ YROWDJH UHIHUUHG WR *1' SLQ
(1 02'( 6,1

Y6 (7 OD[LPXP SLQ YROWDJH UHIHUUHG WR *1' SLQ 9,1 9
9,1 9

6: OD[LPXP SLQ YROWDJH UHIHUUHG WR *1' SLQ
IRU QV IRU QV 9
9%227 OD[LPXP SLQ YROWDJH UHIHUUHG WR *1' SLQ  96: 9
567 3*22' OD[LPXP SLQ YROWDJH UHIHUUHG WR *1' SLQ 9,1 9
6287 OD[LPXP SLQ YROWDJH UHIHUUHG WR *1' SLQ 9
66 75. OD[LPXP SLQ YROWDJH UHIHUUHG WR *1' SLQ 9,1 9
)% OD[LPXP SLQ YROWDJH UHIHUUHG WR *1' SLQ 9

+LJK VLGH ORZ VLGH VZLWFK 506 FXUUHQW IRU '&3 <

RN +LJK VLGH ORZ VLGH VZLWFK 506 FXUUHQW IRU '&3 < $
7. -XQFWLRQ WHPSHUDWXUH UDQJH f&
767+ 6WRUDJH WHPSHUDWXUH UDQJH f&
(s /HDG WHPSHUDWXUH VROGHULQJ VHF fe&

1. Peak voltage during switching activities caused by parasitic layout elements.

/TDEOHKHUPDO GDWD

6\PERO 3DUDPHWHU 9DOXH 8QLW

7TKHUPDO UHVLVWDQFH MXQFWLRQ DPELHQW PHDVXUHG LQ ){Vé(H HYDOXD\

57+-9 ERDUG

7TDEOKH6'" SHUIRUPDQFH

6\PERO S3DUDPHWHU 7THVW FRQGLWLRQV9DOXH 8QLW
+%0

(6 (6' 3URWHFWLRQ YROWDUJ&'0 QRQ FRUQHU SLQV 9
&'0 FRUQHU SLQV 9

7TDEOBHFRPPHQGHG RSHUDWLQJ FRQGLWLRQV

2SHUDWLQJ LQSXW YROWDJH UDQJH
7. 2SHUDWLQJ MXQFWLRQ WHPSHUDWXUH UDQJHWR f&

'6 S5HY SDJH
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(OHFWULFDO FKDUDFW}

Lys

(OHFWULFDO FKDUDFWHULVWLFV

91 9.7 f& WR f& W\A\SLFDO YDGXRHX¥QDWWWWRWKHUZLVH VSHFLILHG

7TDEOHOHFWULFDO FKDUDFWHULVWLFV

6\PERO SDUDPHWHU 7THVW FRQGLWLRQV --

5LVLQJ LQSXW YROWDJH

9189/2 91XQGHUYROWDJIH O)RRONRION LQSXW YROWDJH 9
+\WWWHUHVLV P9
91 9 6287 *1' 02'( P 9 9
6: *1' %227 9 QRW VZLWFK&QJ 7 —$
4 AXLHVFHQW FXUUHQW
91 9 6287 *1' 02'( 18 9 9 g
6: *1' %227 9 QRW VZLWFKLQJ
91 *1' 6: *1' 7 f& —$
2)) 6KXWGRZQ FXUUHQW
9, *1' 6: *1° —$
(
.. +LIK VLGH 026)(7 21 91 9en 8 PY
6 21 + UHVLVWDQFH 9, 9% $ Py
. /IRZ VLGH 026)(7 21 91 96 $ PY
621 1 ' UHVLVWDQFH 9, 9. $ PY
3HDN FXUUHQW OLPDWU '&3 < X
3.
+6 026 VHQVLQJ JRU '&3 <
9DOOH\ FXUUHQW OLFRW'&3 < .
Y\
/6 026 VHQVLQJ )RU '&3 <
LHIDWLYH FXUUHQW OLRL
a0 /1 VLQNLQJ Rl7/ROHUYROWDJH $
/6 026 VHQVLQJ
72180,1 OLQLPXP 2Q 7LPH 02'(6,1 9 QV
%227 6: 9
72))B0,1 OLQLPXP 211 7LPH Qv
JRUFHG ZKHQ %227 UHFKDUJH UHTXHVWHG
0+]
0+]
)6: 6ZLWFKLQJ IUHTXHQBHIHU gJRVHOHFWLRQ WDEOH
0+]
0+]
5 6 2XWSXW GLVFKDUJH YHVLVWBQHRH + GHGLFDWHG S Q ¥
JHHGEDFN YROWDJH 9
9) 9 7. f&
$FFXUDF\
7. f& WR f&
)%B/.* | )% OHDNDJH FXUUH Qs 9 0%
6\QFKURQL]DWLRQ DQG 02'( 6,1
96287+  &ORFN RXW KLJK OH8¢b@7 N 9.1 9
96287/ | &ORFN RXW ORZ OHYHO 9
le/. 1 6\QFKURQL]DWLRQ UBP@UH NRU NRU N 0+]
6 SHY SDJH
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(OHFWULFDO FKDUDFW

6\PERO SDUDPHWHU THVW FRQGLWLRQV --

2)6(7 N RU N 7M 0+]
le/. 1 6\QFKURQL]DWLRQ UDQJIH
5)6(7 N RU N RU N 0+]
0+] FOREN LQ RQ 0g/'476,1 & f
3+$66257 ‘;‘SSFN RXW SKDYdt VKLIW . RQPeeEN L RQ 0gyds6,1 W f
0+] FORFN LQ RQ 0g'd76,1 05 f
$OORZHG SXOVHV ZLGWK RQ
7e/.,10,1 02'( 6,1 SLQ IRU QV
VIQFKURQL]DWLRQ
92 (6,14 02'( LQSXW KLJK YROWDJH 9
902'(6,1/ | 02'( LQSXW ORZ YROWDJH 9
2YHUYROWDJH BURWHFWLRQV
993 2YHUYROWD3H MWULS 99 ULVLQJ
9293B+<67 2YHUYROWDJH +\VWHUHVLYV
(QDEOH DQG 5HVHW 3RZHU *RRG
91+ (1 LQSXW KLIJK YROWDRJIJHLWK@HVKROG 9
91/ (1 LQSXW ORZ YROWDIUHDWIOWPMK RO G 9
93%/ 567 3*22' ORZ WR KLJIKy, LQFUHDVLQJ
WKUHVKROG YROWDJH
93++B+<67 %+ 9o +\WWHUHVLV
93x4 567 3*22' KLJK WR ORYy, LQFUHDVLQJ
WKUHVKROG YROWDJH
93+/B+<67 %+ 9o +\WWHUHVLV
'HOD\ IURP 93*+ WKUHVKROG
T (1s< GHWHFWLRQ DQG 567 3*22° PV
UHOHDVH
. 567 3*22' RXWSXW | 9287 9% P$ VLONLQJ FXUUHQW .
RSHQ GUDLQ 91 91+ P$ VLQNLQJ FXUUHQW
3%/ * 567 3*22' OHDNDJH FX4WHQW 9 297 Y% _3
6RIW VWDUW DQG WUDFNLQJ
66 6RIW VWDUW FXUUH®W IURP 9 WR 9 —$
9662))6(7 glel\;I;W YROWDJH EH\\@{ZHHQ )%gDQG P9
5663 66 75. GLVFKDUJH UHVHMWRUVRIW VWDUW EHJLQ NY
7TKHUPDO VKXWGRZQ
Te+:1 7TKHUPDO VKXWGRZQ WHPSHUDWXUH f&
T+<6 7TKHUPDO VKXWGRZQ K\WVWHUHVLV f&
1. LCM enables SLEEP mode at light load.
2. To be reviewed after safe launch.
3. Parameter tested in static condition during testing phase. Parameter value may change over dynamic application condition.
4. Not tested in production.
6 5HY

SDJH
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,l JXQFWLRQDO GHVFULS®

)XQFWLRQDO GHVFULSWLRQ

2YHUYLHZ

7TKH '&3 < DQG '&3 < '&3 [< UHIHUULQJ WR RQH RU WKH RWKHU S Q DL
VWHS GRZQ PRQROLWKLF VZLWFKLQJ UHIJXODWRUYV GHVLIJQHG WR GHOLYHU
UHVSHFWLYHO\

'XH WR 9 LQWHUQDO UHIHUHQFH YROWDJH DQG FORVH WR GXW\ F\FO
UHJXODWH RXWSXW YROWDJHV UDQDUPILWHGP RQO\VER MIOPPLRP\KW 92)) WLPH
YROWDJH DFFXUDF\ LV EHWWHU WKDQ * RYHU OLQH ORDG DQG WHPSHI

7KH '&3 [< HPEHGM PRZ  W\S 1 FKDQQHO 026)(7V IRU ERWK +6 KLJK VL
WR PD[LPL]H WKH IXO0O ORDG HIILFLHQF\ 1HYHUWKHOHVV WKH KLJK HIILFL
WKH /RZ &RQVXPSWLRQ ORGH /&0 LV VHOHFWHG 7KH IUHTXHQF\ GLWKHUL!
(0, SHUIRUPDQFH

7KH SHDN FXUUHQW PRGH FRQWURO ORRS ZLWK LOWHIJUDWHG FRPSHQVDW|
WKDQNV WR ORRS DGMXVWPHQW DFKLHYHG E\ VHOHFWLQJ WKH SURSHU )6(
FRQILIXUDWLRQV DUH VXSSRUWHG

7KH KLJK VZLWFKLQJ IUHTXHQF\ VHOHFWDEOH LQ WKH UDQJH 0+] - O0+] |
DOORZ YHU\ FRPSDFW 95 VROXWLRQV

7KH '&3 [< IHDWXUHV D IXO0O VHW RI DXWR UHFRYHU\ SURWHFWLRQV DQG

¥ B3UHFLVH DQG DFFXUDWH SHDN RYHUFXUUHQW SURWHFWLRQ LQWHUQD
+6 DQG /6 FXUUHQW VHQVLQJ WR DYRLG LQGXFWRU FXUUHQW UXQDZD\

2YHUYROWDJH SURWHFWLRQ ZLWK VLQNLQJ FXUUHQW FDSDELOLW\
2YHUWHPSHUDWXUH SURWHFWLRQ ZLWK f& W\S K\WWHUHVLV
8QGHUYROWDJH QBBNBXW RQ 9

7KH 3RZHU *RRG RSHQ GUDLQ RXWSXW HDVLO\ SURYLGHV UHDO WLPH L
FDQ EH H[SORLWHG WR SURJUDP D 5(6(7 IXQFWLRQ

$ VLQJOH UHVLVWRU FRQQHFWHG IURP )6(7 SLQ WR JURXQG VHOHFWV WKH
UDQJH

7KH 02'( 6,1 SLQ ZKHQ IRUFHG WR *1' HQDEOHV WKH /RZ &RQVXPSWLRQ OR
DQG LPSOHPHQW GLRGH HPXODWLRQ DW OLJKW ORDG :KHQ WKH 02'( 6,1 SL
LV HQDEOHG DQG WKH FRQVWDQW IUHTXHQF\ RSHUDWLRQ LV LPSOHPHQWF
'"\QDPLF WUDQVLWLRQ EHWZHHQ /&0 + /10 LV DOORZHG GXULQJ WKH UHJXOTL
$Q H[WHUQDO FORFN FDQ EH SURYLGHG RQ 02'( 6,1 SLQ WR V\QFKURQL]H W
UDQJH 0+] - 0+]

7KH '&3 < FORFN RXW IHDWXUH ZLWK SURJUDPPDEOH GHOD\ LPSOHPHQW
WR UHJXODWRUV ZLWK VWURQJ LQSXW FXUUHQW 506 UHGXFWLRQ

7KH GHGLFDWHG HQDEOH SLQ (1 RIIHUV HDV\ FRQWURO RQ WKH SRZHU VH
GHYLFH HQWHUV VKXWGRZQ VWDWH ,Q WKLV ¥DORZ HUKW KDRWD ® BATBY FXU |

H +H+ +H+ +H

3RZHU VHFWLRQ

7KH '&3 [< KLJK VLGH DQG ORZ VLGH SRZHU VZLWFKHY DUH 1 FKDQQHO 02
WUDQVLWLRQ DQG KLJK HIILFLHQF\ RYHU WKH HQWLUH ORDG UDQJH 7KH S
RXWSXW FXUUHQW XS WR $ RU $ GHSHQGLQJ RQ WKH SDUW QXPEHU DQC
7KH +6 026)(7 GUDLQ LV FRQQSHFRWMXW R6WRE)P7 VRXUFH LV FRQQHFWHG WR
JURXQG 7KH +6 026)(7 VRXUFH DQG /6 026)(7 GUDLQ DUH FRQQHMBWHG SU
7KH '&3 [< HPERGLHV DQ DQWL VKRRW WKURXJK DQG DGDSWLYH GHDG WL
FRQGXFWLRQ WLPH DQG FRQVHTXHQWO\ UHGXFH SRZHU ORVVHYV

t KHQ WKH YROWDJH DW WKH /; SLQ GURSVY WR FKHFN KLJK VLGH 026)(7
VZLWFKHG RQ
t KHQ WKH JDWH GULYLQJ YROWDJH RI /6 GURSY WR FKHFN ORZ VLGH 0.

VXGGHQO\ VZLWFKHG RQ

‘6 SHY SDJH
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YXQFWLRQDO GHVFULS

.l WKH FXUUHQW IORZLQJ LQ WKH LQGXFWRU LV QHIJDWLYH WKH YROWDJH
LPSOHPHQWHG WR DOORZ WKH /6 026)(7 WR WXUQ RQ HYHQ LQ WKLV FDVH
IORZ WR WKH JURXQG 7KLV PHFKDQLVP DOORZV WKH VIVWHP WR UHJXODW
HQDEOHG

7KH KLJK VLGH 026)(7 LV SURSHUO\ WXUQHG RQ WKDQNV WR WKH LQWHJUD
H[WHUQDO FDSDFLWRU EHWZHHQ %227 DQG /; SLQ Q) W\SLFDO 7KH ERF
VLGH 026)(7 RQ WLPH ZLWK D PLQLPXP LPSDFW RQ WKH PD[LPXP DFKLHYDE

,Q FDVH RI LQSXW YROWDJH GURS FORVH WR RU EHORZ WKH SURJUDPPHG F
GXW\ F\FOH XS WR IRU XS WR FRQVHFXWLYH FORFN SXOVHV 7KHQ D F
0,1 WR JIJXDUDQWHH WKH SURSHU UHFKDUJH RI %227 FDSDFLWRU

2XWSXW GLVFKDUJH
7KH RXWSXW GLVFKDUJH IHDWXUH LV LQWHQGHG WR VP R RW/KRO RA/NH PKRD UL'H
DV ORQJ DV WKH '&3 [< LV QRW HQDEOHG L H (1 IRUFHG ORZ

7KLV IHDWXUH LV LPSOHPHQWHG E\ D FRQWUROOHG UHVLVWDQFH FRQQHFW
LQ GHGLFDWHG SDUW) QXPEHQE EOHIRU @/HRWDLOYV

7KLV UHVLVWRU LV DFWLYH DV ORRJDV (1 LV NHSW ORZ DQG 9

(QDEOH DQG VRIW VWDUW

"KHQ WKH (1 SLQ LV NHSW ORZ WKH LQSXW FXUUHQW LV OLPLWHG WR DER:
,Q GHGLFDWHG S Q '&3 [']] DQ RSWLRQDO GLVFKDUJH UHVLVWRU FRQQHI
ZLWKgBV\SLFDO Y D OS¢H WIHIRW \GRWDL OV

'KHQ (1 LV DVVHUWHGYRIQOW DDJ®IGLY Kk JKHKHWED Q[ LV SRZHUHG RQ

$IWHU ORDGLQJ WKH GHYLFH FRQILJXUDWLRQ LQWHUQDO IXVHV DQG SLQ \
%HIRUH VWDUWLQJ WKH VZLWFKLQJ DFWLYLW\ WKH 66 SLQLY JRRFHG ORZ
—V WR GLVFKDUJH WKH 66 FDSDFLWRU

7KH VDPH VHTXHQFH LV SHUIRUPHG LQ FDVH RI RYHUWHPSHUDWXUH IDXOW

7KH YROWDJH UHIHUHQFH LV LQFUHDVHG ZLWK WKH WLPLQJ SURJUDPPHG V
HTXDWLRQ FR@VLGHUDQS 99 9

8QWLO WKH 66 SLQ LVyHHSV® OREZHUWKKDQY WDFNLQJ IXQFWLRQ LV HQDEOHG
WR SURJUDP D SURSRUWLRQDO SRZHU XS DQG UDPS XS VHTXHQFH

,QLIXURQH '&3 [< GULYHV WKH 6675. SLQ RI D VHFRQG '&3 [< WKURXJK D
UHIJXODWHG RXWSXWV UDPS XS ZLWK WKH YVDPHUWLPLQJ 7KH UHVXOW LV V

JLIXUMFKHPDWLF FRQQHFWLRQ IRU WUDFNLQJ H[DPSOH

DCPOBOXY DCPOGOXY
Vo2

=

5WwDQGy®XVW EH VHOHFWHG JwRRVUEGBWLQRXIEH G E\ 6675. SLQ DQG JXDUDQ
LV DERYH 9)% DW WKH HQG RI WKH SRZHU XS
Vo1

Ry + Ry & —
tu td Iss

SWE

SDJH
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)XQFWLRQDO GHVFULS

—— Vg1 >V
Ry + Ry 01 FB

JLIXUHUDENLQJ H[DPSOH

Tektronix

Add New.

EN1=EN2
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$V VRRQ DV WKH 66 YROWDJH LV KLIJKHU WKDQ 9 WKH FRQWURO ORRS U
UHIHUHQFH DQG WKH 66 FDSDFLWRU LV OHIW IORDWLQJ

7KH PD[LPXP DOORZHG VRIW VWg&YWW FD D FNR B X DADBDOWHIH V8KH FRPSOHWH
DERYH GHVEULEWEWUYDO
,| QR &66 FDSDFLWRU LV PRXQWHG D PLQLPXP —V W\S VRIW VWDUW LV

'XULQJ WKH VRIW VWDUW LQWHUYDO WKH '&3 [< LV QRW DOORZHG WR VLC(
LV VHOHFWHG 02'( 6,1 IRUFHG +,*+ RU D FORFN LQ LV SURYLGHG RQ 02'( 6
JXDUDQWHH WKH SURSHU SRZHU XS DOVR LQ FDVH RI RXWSXW YROWDJH SL

5(6(7 32:(5%*22'
$W WKH HQG RI WKH VRIW VWDUW LQWHUYDO LI WKH RXWSXW YROWDJH VI
WKUHVKROG WKH 567 3*22' SL-Q/$I<VGlH-II€)(D)NDVHG ZLWK 7

'XULQJ WKH RSHUDWLRQ LQ FDVH WKH RXWSXW YROWDJH LV GHWHFWHG R
LV DVVHUWHG ORZ :KHQ 9)% LV GHWHFWHG LQVLGH WKH SRZHU JRRG ZLQG
DIWHU 7'(/$< LQWHUYDO DV GHVFULEHG DERYH

,Q FDVH RI RYHUYROWDJH GHWHFWLRQ 293 WKH 567 3*22' SLQ LV DVVHUW
UHTXLUHG EHIRUH UHOHDVLQJ 567 3*22"'

7R VXPPDUL]H WKH 567 3*22' SLQ LV SXOOHG ORZ ZKHQ
7KH )% SLQ YROWDJH LV ORZHU WKDQ W\S RI WKH LQWHUQDO UHIHU
7KH )% SLQ YROWDJH LV KLIJIKHU WKDQ W\S RI WKH LOQWHUQDO UHIH
'XULQJ WKH VRIW VWDUW SURFHGXUH DOVR ZLWK SUH FKDUJHG 9287
, ] D WKHUPDO VKXWGRZQ HYHQW RFFXUV
,/ D 89/2 HYHQW RFFXUV

7KH 567 3*22' SLQ LV 9,1 FRPSDWLEOH

SDJH
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YXQFWLRQDO GHVFULS

&RQWURO ORRS DQG YROWDJH SURJUDPPLQJ

7KH '&3 [< LV EDVHG RQ D FRQVWDQW IUHTXHQF\ SHDN FXUUHQW PRGH DU

7KDQNV WR WKH LQWHJUDWHG FRPSHQVDWLRQ QHWZRUN DQG VORSH JHQH
QHFHVVDU\ IRU ORRS VWDELOL]DWLRQ

JLIXURRRQWURO ORRS EORFN GLDJUDP

Vin . .
"""""""""""""""" - HS
Current l '|:
Slope sense —
compensation Power
Switches L Vout

E E E Integrated

! '+ compensation
| PWM + - i *

E Comparator E E cp % Re

JRU WKH DGMXVWDEOH YHUVLRQ '&3 [4 WKH RXWSXW YROWDJH FDQ EH ¢
GLYLGHU IURP 9 XS WR DOPRVW 9

7KH GHVLJQ HTXDWLRQ LV

VoUuT = 0.6 - (1 + &)
Rp

JRU WKH IL[HG YHUVLRQV '&3 [9]] WKH RXWSXW YROWDJH SURJUDPPLQJ L
RXWSXW FDSDFLWRU

5HIHU WR WKH IROORZLQJ ILJXUH IRU RXWSXW YROWDJH SURJUDPPLQJ

JLIXURXWSXW YROWDJH SURJUDPPLQJ )L[HG YHUVLRQ OHIW DQG D¢

DCPOGOXY DCPOGOXY
VIN VouT WIN VouT

DTUU[N SW oY Y Y DTEIUIN SWI
Tﬁ T

RU

RDI

FB L

! FB [ —
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’l JXQFWLRQDO GHVFULS®

/10 /&0 VHOHFWLRQ 02'( 6,1

'HSHQGLQJ RQ WKH ORZ VLGH SRZHU 026)(7 PDQDJHPHQW WKH LQGXFWRU
7KH FKRLFH FDQ EH SHUIRUPHG GXULQJ GHYLFH RSHUDWLRQ E\ DFWLQJ RQ
RI WKH VRIW VWHDRWLRUHIHU WR

:KHQ WKH ORZ QRLVH PRGH /10 RSHUDWLRQ LV VHOHFWHG E\ IRUFLQJ KLJ
UHYHUVHG ,Q WKLV ZD\ D FRQVWDQW VZLWFKLQJ IUHTXHQF\ LV DFKLHYHG
SURYLGLQJ WKH IDVWHVW WUDQVLHQW UHVSRQVH GXH WR WKH SHDN FXUU

JLIXUH10 RSHUDWLRQ QR ORDG

Tektronix
‘Add New.

2095

W ch3 h 6 Sl fiorizontal

Vv [20muidv |1y | Soomakdv e d00nsii Ay

a a o ) 5 v e il <5 25 s 220t
soue_t |20t |2sowe & | 120w & feth AL 125kpts B 50%

] WKH 02'( SLQ LV IRUFHG ORZ WKH ORZ FRQVXPSWLRQ PRGH /&0 LV VHOI
FXUUHQW FDQQRW EH UHYHUVHG EHFDXVH WKH ORZ VLGH 026)(7 LV WXUQH
DSSURDFKLQJ JHUR 7KH UHVXOWLQJ VZLWFKLQJ IUHTXHQF\ LV ORDG GHSH!
JUHDWHU DGYDQWDJH LQ SRZHU FRQYHUVLRQ HIILFLHQF\ DERYH DOO DW C

,Q /&0 WKH +6 026 LV WXUQHG RQ IRU D IL[HG LQWHUYDO 7KH IL[HG RQ WL
VZLWFKLQJ IUHTXHQF\ LV VHOHFWIHGE WHRURXHIW D& VU HMLMWRRQWURO ORRS
G\QDPLF SHUIRUPDQFH ZLWK PLQLPXP TXLHVFHQW FXUUHQW

JLIXUH&O0 RSHUDWLRQ QR ORDG

Tektronix
Add N

VouTt

Ty S S DO

NO LOAD

Horizontal
2 st 20ps

1| R
RL625kpls U 50%

,Q /&0 ZLWK LQFUHDVLQJ RXWSXW FXUUHQW WKH 6: IUHTXHQF\ DOVR LQFL
&&0 RSHUDWLRQ LV DFKLHYHG :KHQ WKLV RFFXUV WKH FRQVWDQW +6 RC
IUHTXHQF\ SHDN FXUUHQW PRGH FRQWURO DV LPSOHPHQWHG LQ ORZ QRL\

'6 S5HY SDJH
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’l JXQFWLRQDO GHVFULS®

JLIXUH/&0 RSHUDWLRQ P$ ORDG

Tektronix
Add New

o FE. zzﬂpvm
RL625kpls

JLIXUH/&0 RSHUDWLRQ P$ ORDG

Tektronix
Add New

aatatalata s At atatataly

JLIXUH/&0 RSHUDWLRQ '&0 WR &&0 WUDQVLWLRQ

Tektronix

P Sy

VouTt

TN .
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AN T
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,l JXQFWLRQDO GHVFULS®

,Q /&0 GLVFRQWLQXRXV FRQGXFWLRQ PRGH '&0 RSHUDWLRQ LV DXWRPDW
GHFUHDVHV EHORZ DSSUR[LPDWHO\ KDOI Rl WKH LQGXFWRU FXUUHQW ULSE

JLIXUH/&0 RSHUDWLRQ &&0 WR '&0 WUDQVLWLRQ

Tektronix
‘Add New.

VouTt

e R e N N o R e

-E ﬂHHHw r Nl = o
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7KH /&0 RU /10 RSHUDWLRQ FDQ EH G\QDPLFDOO\ VHOHFWHG E\ WRJJOLQJ V
:KHQ 02'( 6,1 LV DVVHUWHG KLJK WKH /&0 WR /10 WUDQVLWLRQ LV LPSOHPI

VAU EE NI N NS P NIV
2330V,

JLIXUHO2'( WRJJOH /&0 WR /10 WUDQVLWLRQ H[DPSOH

Tektronix

,,,,,

(v

— M

A
2
/‘//\Wu

i ‘/WMW/WMWWVM\WNWWWMW’\WWMW‘WWMWMMWMMW\W/WM’WVWfWMWMWWMWWW/WMMWWMWMW/WNWV@%

Sk Sis
RL3125kpts U 20%

:KHQ 02'( 6,1 LV IRUFHG ORZ WKH /&0 PRGH LV VHOHFWHG DQG WKH WUDQV
LPSOHPHQWHG DUFKLWHFWXUH WKDW RSWLPL]J]HV WKH TXLHVFHQW FXUUHQ

'6 S5HY SDJH
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)XQFWLRQDO GHVFULS

JLIXUHO2'( WRJJOH /10 WR /&0 WUDQVLWLRQ H[DPSOH

Tektronix
Add New

NO LOAD

#
e it

SR 3125 GSA 320 pst
RL3125kpts B 14%

.1l DQ HIWHUQDO FORFN LV DSSOLHG RQ WKH 02'( 6,1 SLQ WKH '&3 [< VZLW
DSSOLHG FORFN DQG WKH /10 RSHUDWLRQ LV HQDEOHG 7KH H[WHUQDO FO
VXPPDUL]JHEOG7KH VIQFKURQL]DWLRQ LV DOVR LPSOHPHQWHG GXULQJ WKH
FRQVWDQW IUHTXHQF\ RSHUDWLRQ LV QRW DOORZHG XQWLO WKH VRIW VWI
GHWHFWHG RQ 02'( SLQ ZLWK D SKDVH VKLIW SURJUDPPHG E\ WKH 6287 UH
GHWHFWHG RQ 02'( WKH IUHH UXQQLQJ FORFN SURJUDPPHG RQ SLQ )6(7 W
VZLWFKLQJ IUHTXHQF\ DQG WKH VDPH FORFN ZLWK WKH SURJUDPPHG SKD\
5HIHUS WRWLRIRU VZLWFKLQJ IUHTXHQF\ SURJUDPPLQJ GHWDLOV

.l QR HIWHUQDO FORFN LV DSSOLHG RQ 02'( 6,1 D UHSOLFD RI WKH LQWHU(
DV VRRQ DV WKH UHJXODWRU LV HQDEOHG DQG SURSHUO\ ELDVHG

6287 FDQ EH WLHG WR DQRWKHU '&3 [< 02'( 6,1 SLQ IRU\OWKRARRW]HG UH.
GHWDLOV

'"HYLFH FRQILIJXUDWLRQ
7KH '&3 [< FRQILIXUDWLRQ GHSHQGV RQ WKH IROORZLQJ SLQV FRQILJXUD

7TDEOMHYLFH FRQILIJXUDWLRQ

)6(7 5 H I H U7 VRO H 6ZLWFKLQJ IUHTXHQF\ DQG &287 UDQJH \
&p /10 ZRUNLQJ PRGH VHOHFWLRQ G\Q

JRUFHG ORZ 9/&0 RU KLIK&P &Yo AR
02°( (IWHUQDO FORFN DSSOMHGVHOHFWHG V\QFKURQL]DWLRQ ZLWK W

&RQQHFWHG WR 6287 SURYLG

\ .
DQRWKHU '&3 [< /'18 \|7:'HOHFWHG &3 [<V VIQFKURQL]DW!

6287 6KRUWHG WR *1°' OLQLPXP TXLHVFHQW FXUUHQW QR FORFN

&ORFN RXW DYDLODEOH RQ 6287 WR V\QFK

10
56287 WR *1' S5HABIBOWR ‘&3 [<

SDJH
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YXQFWLRQDO GHVFULS

)6 (7 JUHTXHQF\ VHOHFWLRQ WDEOH

7KLV SLQ DOORZV WR VHW WZR GLIIHUHQW SDUDPHWHUV LQGHSHQGHQWO\
1 ,QWHUQDO FRPSHQVDWLRQ VHWWLQJV IRU WKH FRQWURO ORRS

$ 7KH VZLWFKLQJ IUHTXHQF\ LQ FRQVWDQW IUHTXHQF\ PRGH IURP 0+]
$ UHVLVWRU IURP )6(7 WR *1' FKDQJHV WKH FRPSHQVDWLRQ DV ZHOO DV W]

7R VDYH HIWHUQDO FRPSRQHQWV WKH SLQ FDQ DOVR EH GLUHFWO\ WLHG
IUHTXHQF\ FRPSHQVDWLRQ 'R QRW OHDYH WKH SLQ IORDWLQJ

7KH FRPSHQVDWLRQ UDQJH PXVW EH FKRVHQ EDVHG RQ WKH PLQLPXP FDSLEL
HTXDWLRQ

K¢

Vour

Cour,mIn =

7TDEOH)6(7 FRQILIXUDWLRQ WDEOH

)6 (7 9,1 1R GLWKHULQJ

)6 (7 *1° 1R GLWKHULQJ

SHIHGBWRWLRRU IXUWKHU GHWDLOV RQ WKH RXWSXW FDSDFLWRU DQG SRZH

SDJH
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’l JXQFWLRQDO GHVFULS®

"LWKHULQJ VSUHDG VSHFWUXP

7KH GLWKHULQJ IXQFWLRQ KHOSV WR UHGXFH WKH '& '& HOHFWURPDJQHWL
ULSSOH

7KLV IHDWXUH LV LPSOHPHQWHG ZKHQ )6(7 LV FRQQHFWHG WR DQ H[WHUQTE
WR 9,1 RU *1' DV GHNFWLEBQA Y KRZDE QA

JLIXUHSB)6(7 N GLWKHULQJ HQDEOHG

Tektronix

T h 3 ne rizontal
iy f20mvid | Dvidv | 500 mAd ! 200nsid 2y

L) L L) e 5 k N A Rl <= 3125 Gsis 320 psipt
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7KH LQWHUQDO GLWKHULQJ FLUFXLWU\ FKDQJHV WKH VZLWFKLQJ IUHTXHQF
7KH GHYLFH XSGDWHV WKH I[UHTXHQF\ HYHU\ FORFN SHULRG E\ IL[HG VWHS
t 5DPSV XS LQ VWHSV IURP PLQLPXP WR PD[LPXP VZLWFKLQJ IUHTXHQF
t 5DPSV GRZQ LQ VWHSV IURP PD[LPXP WR PLQLPXP VZLWFKLQJ IUHTXF
7KH UHVXOWLQJ I[IUHTXHQF\ PRGXODWLRQ LV DOPRVW WULDQJXODU ZLWK LC

Friy = __Fsw
Dith KDith - 126

*LYHQwkQ WKH UDQJH - GHSHQG LQ J WRIQHWKHV MW HRWMRMGH )WR N +]

JLIXUHSB)6(7 N VZLWFKLQJ I[UHTXHQF\ WLPH WUHQG

Tektronix
‘Add New.

NO LOAD

FE %WWWW#MWMWWW e WWMMWWW
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JXQFWLRQDO GHVFULS

7KH FORFN SURYLGHG RQ 6287 LV LPSOHPHQWLQJ WKH GLWKHULQJ IXQFWLI
6287 LV VKRUWHG WR *1' RU D FORFN LQ LV SURYLGHG RQ 02'( 6,1

6\QFKURQL]DWLRQ
,Q FDVH WZR RU PRUH '&3 [< DUH UHTXHVWHG WR ZRUN DW WKH VDPH VZL
IROORZLQJ FRQILIXUDWLRQ PXVW EH FRQVLGHUHG
JLIXUHB\QFKURQL]DWLRQ H[DPSOH
DCPO60xY MASTER

WIN
o —LIVIN
. EM SW
J— MODE FB
! FSET SS/TRK
RGET SOUT

o |

DCPO60xXY | SLAVE RSOUT
MODE/SIN
L I:':EN sw
FB
JFSET SS/TRK
RSET
sSOouUT z
RSOUT

7KH VDPH VZLWFKLQJ IUHTXHQF\ PXVW EH SURJUDPPHG IRU DOO WKH UHJX
FRQQHFWHG GLUHFWO\ WR WKH 6/$9( 02'( 6,1 SLQ (DFK '&3 [< SURYLGHV L
PDQDJHPHQW %DVHG RQ WKH 56287 UHVLVWRU PRXQWHG EHWZHHQ 6287 D
EH SURJUDPPHG

7DEOH6287 SKDVH VKLIWLQJ SURJUDPPLQJ

56287 >N @ 3KDVH VKLIW >f@ '"HYLFHYV

10 ODVWHU
ODVWHU
ODVWHU

7KH VIQFKURQL]DWLRQ DQG FRQVWDQW IUHTXHQF\ RSHUDWLRQ DUH LPSOH
DYDLODEOH RQ LWV SLQ 02'( 6,1 +RZHYHU GXULQJ WKH VRIW VWDUW WKH
LQGXFWRU FXUUHQW LV QRW DOORZHBWIRWHYHUVH DV GHVFULEHG LQ
7KH 6/$9( UHJXODWRU LV SURYLGLQJ RQ LWV 6287 SLQ WKH VDPH FORFN GF
VKLIWLQJ SURJUDPPHG RQ LWV 6287 SLQ

.l QR FORFN LQ LV SURYLGHG RQ LWV 02'( 6,1 SLQ WKH 0$67(5 UHIXODWRU
FORFN RXW LQFOXGLQJ WKH SURJUDPPHG SKDVH VKLIW RWKHUZLVH 6287
SURJUDPPHG SKDVH VKLIW RQO\ DQG SXOVH ZLGWK HTXDO WR RQH KDOI RI

'6 S5HY SDJH
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YXQFWLRQDO GHVFULS

,] WKH FORFN RXW IHDWXUH LV QRW H[SORLWHG WKH 6287 SLQ FDQ EH VKF
WR IXUWKHU UHGXFH WKH LQSXW TXLHVFHQW FXUUHQW
6287 LV LQWHUQDOO\ SDUNHG WR *1'" LI (1 SLQ LV IRUFHG ORZ RU 9,1 LV EH

DYDLODEOH DOVR GXULQJ IDXOW GHWHFWLRQ RYHUWHPSHUDWXUH IDXOW
HOHFWULFDO FKDUDFWMEIOMWLFY GHVFULEHG LQ

SDJH




r '&3 < '&3 <
,’ YDXOW PDQDJHPHQ)

)DXOW PDQDJHPHQW

7KH '&3 [< IDXOW PDQDJHPHQW LV FRQWLQXRXVO\ PRQLWRULQJ WKH LQGHX
GHYLFH MXQFWLRQ WHPSHUDWXUH

JXUWKHUPRUH WKDQNV WR WKH LQSXW 89/2 XQGHUYROWDJH ORFN RXW F
ZLWK WKH SURSHU 9,1 OHYHO $00 WKH SURWHFWLRQV DUH DXWR UHFRYHL

2YHUFXUUHQW SURWHFWLRQ 2&3
2YHUFXUUHQW SURWHFWLRQ LV DFWLYH DV VRRQ DV WKH GHYLFH LV HQDE

7KH RYHUFXUUHQW IXQFWLRQ SURWHFWV WKH FRQYHUWHU IURP D VKRUWH
F\FOH E\ F\FOH

,Q QRUPDO RSHUDWLRQ WKH +6 026 LV WXUQHG RIl ZKHQ WKH VHQVHG FXU!I
E\ WKH FRQWURO ORRS ,352* 7KH PD[LPXP +6 026 SHDN FXUUHQW LV OLPL
SURWHFWLRQ FRPSDUDWRU F\FOH E\ F\FOH E\ FRPSDULXR® ZLWK WKH ,3.

JLIXUH2&3 3HDN FXUUHQW OLPLW

|
44 721BPLOQ

A\

7KH LQGXFWRU FXUUHQW LV DOVR PRQLWRUHG GXULQJ /6 026 RQ WLPH 7Kl
OLPLWDWLRQ" LV HIIHFWLYH LQ FDVH RI FXUUHQW UXQDZD\ GXH WR +6 026
9287 9,1 UDWLR 7KLV SURWHFWLRQ FDQ DYRLG WKH +6 026 WXUQ RQ LI W
RQ WLPH LV KLIKHU WKDQJWKH ,9< WKUHVKROG

JLIXUH2&3 = 9DOOH\ FXUUHQW OLPLW

,Q /10 PRGH WKH '&3 [< FDQ VLQN FXUUHQW IURP WKH RXWSXW +RZHYHU
WKH UHIJXODWRU LWVHO!I D QHJDWLYH FXUUHQW OLPLW LV LPSOHPHQWHG
LV IRXQG ORZHU WKDQ WKH ,1(* WKUHVKROG WKH ORZ VLGH 026 LV SURPS\
RQ $W WKH HQG RI D IL[HG LQWHUYDO WKH /6 026 FDQ WXUQ RQ DJDLQ

'6 S5HY SDJH
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YDXOW PDQDJHPHQ)

2XWSXW RYHUYROWDJH SURWHFWLRQ 293
,Q FDVH WKH )% SLQ LV G HN MAWHIE KDREERGY HWKKHRKWSXW RYHUYROWDJH SUR

'KHQ WKLV RFFXUV WKH 567 3*22' SLQ LV IRUFHG ORZ DQG WKH '&3 [< DFV
E\ VLOQNLQJ FXUWBHMGOGWLREIHU WR

JLIXUH2XWSXW RYHUYROWDJH SURWHFWLRQ

TN
YOWP
VOVP-HYST ;
I : N
' A
i i
1 L 1
: : ' N
ILX 4
INEG

$V VRRQ DV WKH 293 FDXVH LV UHPRYHG WKH SURSHU VZLWFKLQJ DFWLYL)
UHOHDVHG ZLWK WKH GHOD\ DQIBGFWKBRVKROG GHVFULEHG LQ

2YHUWHPSHUDWXUH SURWHFWLRQ 273

./ WKH GHYLFH MXQFWLRQ WHP SHUDW XU LMP\FSU H DWVKIY \DARNWHKEZQJ DFWLYLW
WKH 567 3*22' SLQ LV SXOOHG GRZQ $V VRRQ DV WKHi MXQEFWLR QLW HFPS\W H B
WKH VZLWFKLQJ DFWLYLW\ LV UHVXPHG DQG D QHZ VRIW VWDUW LV LPSOHF

6287 FORFN LI SURJUDPPHG LV DOVR DYDLODEOH GXULQJ WKH WKHUPDO \
7KH 273 SURWHFWLRQ LV DOZD\V DFWLYH LQ /10 PRGH DQG LQ /&0 PRGH ZL!'

,QSXW XQGHUYROWDJH ORFNRXW 89/2

,Q FDVH WKH LQSXW YROWDJH LV GHWHFW kG, EWROIR 2/ IMKVWHF 8 9 QI WDKFWH WKLR\Q G-
3*22' LV DVVHUWHG ORZ DQG QR FORFN RXW LV DYDLODEOH RQ 6287 LI SUF
DV VRRQ DV WKH LQSXW YROWDJH LV IRXQG DERYH WKH 89/2 WKUHVKROG C

KHQ WKLV RFFXUV D QHZ VRIW VWDUW VHTXHQFH LV APRWOHPHQWHG ZLWK

SDJH
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,l $SSOLFDWLRQ GHVLJQ JXL

$SSOLFDWLRQ GHVLJQ JXLGHOLQHYV

6ZLWFKLQJ IUHTXHQF\
7KH VZLWFKLQJ IUHTXHQF\ FDQ EH VHOHFWHG DPRQJ IRXU YDOXHYV +
. QRW GULYHQ E\ VSHFIgiLEWB TWUDBPHQWEHWZHHQ HIILFLHQF\ DQG 3&% D!

,Q '& '& FRQYHUWHU DQ LPSRUWDQW SDUDPHWHU LV WKH +6 026 RQ WLPH |
JLYHQ E\ 9287 DQG 9,1 UDWLR L H GXW\ F\FOH ' DQG GLYLGHG E\ WKH VZ

Vour
Toy = Vin __D
Fsw  Fsw

6RPH FRQVWUDLQWY DUH LPSOHPHQWHG LQ WKH +6 DQG /6 026 WLPLQJ WR
UHOLDEOH RSHUDWLRXE OAWHKHIADWPXP WRLWFKLQJ IUHTXHQF\ WKDW DYRLC
FDVH RI YHU\ ORZ GXW\ F\FOH LV

Vour . 1
Vin  Ton,min

st<

$ VLPLODU FRQVWUDLQW LV IRXQG LQ FDVH RI KLJK GXW\ F\FOH WR DYRLG
72))0,1

VOUT) 1
Foy < <1 - —
sw Vin J Torr,min

7KHg) VHOHFWLRQ JXLGHOLQHVY GHVFULEHG DERYH DUH PRUH UHOHYDQW L
PLQLPXP RXWSXW YROWDJH ULSSOH DUH WKH NH\ IHDWXUHV LQ WKH WDUJt

,QSXW FDSDFLWRU VHOHFWLRQ
7KH LQSXW FDSDFLWRU PXVW EH UDWHG IRU WKH PD[LPXP LQSXW RSHUDWL

LQSXW FXUUHQW 6LQFH WKH VWHS GRZQ FRQYHUWHUV LQSXW FXUUHQW L
FDSDFLWRU PXVW DEVRUE WKH HTXLYDOHQW 506 FXUUHQW ZKLFK FDQ EH X
ZLWK GXW\ F\FOH RI JRU WKLV UHDVRQ WKH TXDOLW\ Rl WKHVH FDSDF
GLVVLSDWLRQ JHQHUDWHG E\ WKH LQWHUQDO (65 WKHUHE\ LPSURYLQJ V\\

7KH 506 LQSXW FXUUHQW IORZLQJ WKURXJK WKH LQSXW FDSDFLWRU LV Ul

Iein, jus = Toyr "D - (1 = D)

&RQVLGHULQJ ' 9287 9,1 WKH WKHRUHWLFDO '& '& FRQYHUVLRQ UDWLR \
YDOXH HTXDO WR ,287 ZKHQ '

7KH DPRXQW RI WKH LQSXW YROWDJH ULSSOH FDQ EH URXJKO\ HVWLPDWHC
D-(1-D)-loyr

+R 1
Civ Fsw ES,IN " tourt

Vin, pp =

,Q FDVH RI 0/&& FHUDPLF LQSXW FDSDFLWRUV WKH HTXLYDOHQW VHULHV L
DERYH DOO LI PXOWLSOH FRPSRQHQWY DUH SXW LQ SDUDOOHO

7KH VXJJHVWHG FRPSRQHQWY DUH WZR RU PRUH FHUDPLF 0/&& FDSDFLWRU
YROWDJH UDWLQJ SODFHG DV FORVH DV SRVVLEOH WR WKH 9,1 DQG *1' SL

'6 S5HY SDJH




‘ '&3 < '&3 <
,l $SSOLFDWLRQ GHVLJQ JXL

,QGXFWRU VHOHFWLRQ

7KH LQGXFWDQFH YDOXH LV W\SLFDOO\ VHO;4 FWH @& KMHRUNDHHISI WKH FXRIUW® W
PD[LPXP '& RXWSXW FXUUHQW

) _M)
Vour (1 VIN

7R SUHYHQW WKH VXE KDUPRQLF LQVWDELOLW\ LQ WKH SHDN FXUUHQW PR«
PHFKDQLVP LV LPSOHPHQWHG LQ '&3 [< E\ DGGLQJ D FXUUBQWH UBREPS WR W
DSSURDFK LV HIIHFWLYH LI WKH LQGXFWRU FXUUHQW ULSSOH ZLWKLQ WKH
DERYH PHQWLRQHG DGGHG VORSH %\ DOVR FRQVLGHULQJ WKLV UHTXLUHP
UHIHUHQFH IRU VHOHFWLQJ WKH SURSHU LQGXFWDQFH YDOXH

,QGXFWRU VHOHFWLRQ = 0+]

JLIXUH/LQG YV 9RXW 0+] 9LQ 9)LIXUH/LQG YV 9RXW 0+] 9LQ 9
0.6 0.9
——Lmin 0.8 ——Lmin
0.5 07
0.4 —— L max 0.6 —— L max
T T 05
S 03 3,
= = 04
0.2 0.3
0.2
0.1
0.1
0 0
0.5 1 15 2 2.5 1 15 2 2.5 3 35
Vout [V] Vout [V]
,QGXFWRU VHOHFWLRQ = 0+]
JLIXUH/LQG YV 9RXW 0+] 9LQ 9QLIXUH/LQG YV 9RXW 0+] 9L Q 9
0.5 0.7
0(;1‘5‘ —— L min 06 ——— L min
0.35 —— L max 0.5 —— L max
— 0.3
3 o0 T ™
R S 03
0.15 0.2
0.1
0.05 0.1
0 0
0.5 1 15 2 2.5 1 15 2 2.5 3 3.5
Vout [V] Vout [V]
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,l $SSOLFDWLRQ GHVLJQ JXL

,QGXFWRU VHOHFWLRQ =+ 0+]

JLIXUH/LQG YV 9RXW 0+] 9LQ 9)LIXUH/ILQG YV 9RXW 0+] 9LQ 9

0.3 0.45

——Lmin 0.4 ——Lmin

0.35
— L max 0.3 —— L max

0.25

0.2

0.25
0.2
0.1 0.15
0.1
0.05

L [uH]

0.15

L [uH]

0.05

0.5 1 1.5 2 25 1.5 2 2.5 3 3.5

Vout [V] Vout [V]

,QGXFWRU VHOHFWLRQ = 0+]

JLIXUH/LQG YV 9RXW 0+] 9LOQ 9 JLIXUH/LQG YV 9RXW 0+] 9LQ 9

0.3 0.4

——Lmin 0.35 ——Lmin

0.25

—— L max 03 ——L max

0.25

0.2

0.15 0.2

L [uH]
L [uH]

0.1 0.15

0.1

0.05
0.05

0.5 1 1.5 2 25 1.5 2 2.5 3 35

Vout [V] Vout [V]

$GGLWLRQDO IHDWXUHV VXFK DV ORZ '&5 WR LPSURYH KLJK ORDG HIILFLHQ
DOVR EH FRQVLGHUHG LQ WKH LQGXFWRU FKRLFH &DUH PXVW DOVR EH WD
VZLWFKLQJ IUHTXHQF\ RSHUDWLRQ

2XWSXW FDSDFLWRU VHOHFWLRQ

7KH DPRXQW RI WKH YROWDJH ULSSOH LQ /10 RSHUDWLRQ FDQ EH HVWLPD\
WKH LQGXFWRU VHOHRWLRQV K U RBIXFIWR U F XU ULLQW WK OB MRYGH GIREW S X
ULSSOH 7KH PLQLPXP RXWSXW FDSDFLWDQFH FDQ EH URXJKO\ HVWLPDWHC

c g AlLpp
OUT,RIPPLE g- FSW A VOUTpp

7KLV HTXDWLRQ GRHV QRW FRQVLGHU WKH SDUDVLWLF UHVLVWDQFH (65 W
FDSDFLWRU 0/&& )XUWKHUPRUH WKLV FRQWULEXWLRQ LV OHVV UHOHYDC
DFKLHYH WKH WRWDO FDSDFLWDQFH DPRXQW UHTXLUHG

7KH DFWXDO FDSDFLWDQFH YDOXH WKDW PHHWY WKH DERYH UHTXLUHPHQYV
YROWDJH LV WKHQ XVHG WR VHOHFW WKHAWWILRABHOEGH UHVLVWRU UHIHU

7KLV FDQ EH GRQH E\ FRPSXWLQJ WKH . SDUDPHWHU DV IROORZV

'6 S5HY SDJH




‘ '&3 < '&3 <
,l $SSOLFDWLRQ GHVLJQ JXL

K = Coyr - Vour

7KH )6(7 UHVLVWRU LV WKHQ VHOHFWHG FRQVLGHULQJ WKH WDUJHW VZLWEF
PD[LPXP .F ZKLFK LV ORZHU WKDQ WKH . SDUDPHWHU FRPSXWHG DERYH :L
SHUIRUPDQFH LV DFKLHYHG DQG WKH ORRS EDQGZLGWK FDQ EH HVWLPDW|

~ K¢ BWmax

BW K

DVVXPLQ)% %: N+] DQG WKH . SDUDPHWHU FRPSXWHG DERYH

,Q WKH HYHQW WKDB¥ DVYHHUTXADWIEH KH UHVXOWLQJ ORRS EDQGZLGWK ZL¢
ZLOO DOVR LPSDFW WKH SKDVH PDUJLQ $ IHHG IRUZDUG FDSDFLWRU LQ SE
JLIXUHRU UHIHUHQFH 7KLV DGMXVWPHQ W, VL g RUHDHFON HIER WQOW K H VAKDIU H &
UHIHU KR H

JLIXUH2XWSXW FDSDFLWRU VXJIJHVWHG UDQJH

—— &RBPLQ

—— &RBPD[

&RXW >X)@

\

IRXW>9@

ID\RXW FRQVLGHUDWLRQV

7KH 3&% OD\RXW RI VZLWFKLQJ '& '& UHJXODWRUV PLQLPL]JHV WKH QRLVH L
UHGXFHV LQWHUIHUHQFH JHQHUDWHG E\ WKH KLJK FXUUHQW VZLWFKLQJ O
,Q D VWHS GRZQ FRQYHUWHU WKH LQSXW ORRS LQFOXGLQJ WKH LQSXW FI

FRQQHFWLRQ LV WKH PRVW FULWLFDO RQH GXH WR KLJK YDOXH SXOVHG F
ORRS PXVW EH DV VKRUW DV SRVVLEOH ZLWK DQ DGHTXDWH LQSXW FDSDFL
SLQ DQG UHVSHFWLYHO\

7KH IHHGEDFN SLQ )% FRQQHFWLRQ WR WKH H[WHUQDO UHVLVWRU GLYLG
FDQ EH PLQLPL]JHG E\ SODFLQJ WKH URXWLQJ RI WKH IHHGEDFN QRGH DV ID
UHGXFH WKH SLFN XS QRLVH WKH UHVLVWRU GLYLGHU PXVW EH SODFHG Y

7KH 3&% OD\RXW KDV D NH\ UROH LQ JXDUDQWHHLQJ WKH WKHUPDO SHUIRL
SLQV DUH WKH PDLQ SDWK IRU KHDW UHPRYDO WKXV D PXOWL OD\HU ERDU
WKH ULJKW FKRLFH $V D JHQHUDO UXOH WKH ILUVW LQWHUQDO OD\HU PX"
EHORZ DQG FORVH WR WKH FRQYHUWHU WR JXDUDQWHH WKH KHDW UHPRYI

S5HIHUMWRWLRRU DQ H[DPSOH RI WKH 3&% OD\RXW

'6 S5HY SDJH




‘ '&3 < '&3 <
,l $SSOLFDWLRQ GHVLJQ JXL

TKHUPDO FRQVLGHUDWLRQV

7KH WKHUPDO GHVLJQ SUHYHQWYV WKH WKHUPDO VKXWGRZQ RI WKH GHYLFI
7KH WKUHH GLITHUHQW VRXUFHV RI ORVVHV ZLWKLQ WKH GHYLFH FDQ EH H

&RQOGXFWLRQXHRWRHWKRISWKH LQWHJUDWHG SRZHU VZLWFKHV WKHVH DUH

2 2 2
Pconp = Rpsony — 1 D - 1our + Rpsony — .- (1 = D) - Ipyr = Rpscony * lour

ZKHUH ' LV WKH GXW\ F\FOH RigWKH DSG®Bl3 F PMWILHR @/ K @ 5[LPXP UHVLVWDQF|
WHPSHUDWXUH RI WKH SRZHU VZLWFKHY 1RWH WKDW WKH GXW3;MEGH LV
91 EXW LW LV KLJKHU WR FRPSHQVDWH WKH ORVVHV RI WKH UHIJXODWRU +
'&3 [< WKg$13 HTXDWLRQ FDQ EH VLPSOLILHG DV VKRZQ DERYH

6ZLWFKLQJIGXRVWIRVSRZHU 026)(7V WXUQ 21 DQG 2)) WKHVH FDQ EH FDOFXO

(Trise + TraLt)
Psw=Vin-loyr— 5 Fsw

ZKHUHs(DQGg/f DUH WKH RYHUODS WLPHV RI WKH YROWDJH DFURVV WKH KL.

FXUUHQW IORZLQJ LQWR LW GXULQJ WXUQ 21 DQG WXUQ 2)) SKDVHV )RU W
LV FORVH WR QV

AXLHVFHOW FDROAMVXODWHG DV IROORZV

PQ =VIN'1Q

ZKHUH ,4 LV WKH '&3 [< TXLHVFHQW FXUUHQW
7KH '&3 [< WRWDO SRZHU ORVVHVY DUH JLYHQ E\

Pross = Pconp + Psw + Py

7TKH MXQFWLRQ WHPQHBIHD WXWHPDWHG ZLWK WKH IROORZLQJ HTXDWLRQ

T;=Ty+ Pross Rry,ja

ZKHUHLY WKH DPELHQW WHASYHWRW XUXLSDOHQW WKHUPDO UHVLVWDQFH M
GHYLFH ,W FDQ EH FDOFXODWHG DV WKH SDUDOOHO RI QXPHURXV KHDW F|
JRU WKLV GHYLRPHWKKUHG RQ WKH GHPRQVWUDWLRQ ERDUG GHVFULEHG L
f&:

'6 S5HY SDJH
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,l (YDOXDWLRQ ERDL

(YDOXDWLRQ ERDUG

6FKHPDWLF DQG 3&% OD\RXW

JLIXUH(YDOXDWLRQ ERDUG VFKHPDWLF

o
w

2575,3
8 Y6 (7 (1 ©

” 567 3*22" 6287—— I &

9,1
5 =
10
5
N

%
%227
. 9.1 .
1/ !
S R 0K T T 1
10 1+ & & &
& & & T Y YV
10 X) 10 X) & ) ) *) Q+ j_ J_
10 e &
o o -3
& 675,3 X) X
= %227 &
EMC FILTER s | = ©) T o

i
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,l (YDOXDWLRQ ERDL

JLIXUH(YDOXDWLRQ ERDUG 3&% OD\RXW 7RS

'6 5HY SDJH




‘_ '&3 < '&3 <
’l (YDOXDWLRQ ERDL

JLIXUH(YDOXDWLRQ ERDUG 3&% OD\RXW ,QWHUQDO OD\HU

JLIXUH(YDOXDWLRQ ERDUG 3&% OD\RXW %RWWRP
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‘ '&3 < '&3 <
,l (YDOXDWLRQ ERDL

'& 3 475< + (YDOXDWLRQ ERDUG

,Q WKLV VHFWLRQ WKH '&3 475< HYDOXDWLRQ ERDUG LV GHVFULEHG
7KH ERDUG VFKHPDWLEXWHYRBZWKIHY3&% O D\R X W JDM BIHGE B WHIG LQ
7KH PDLQ IHDWXUHV DUH

$ 3URJUDPPHG 9287 9

t O0oD[ ,287 $

$  B6ZLWFKLQJ IUHTXHQF\ 0+] ZLWK GLWKHULQJ

+

6RIW VWDUW PV

7TDEOH%20 OLVW

S5HIHUHQF 3DUW 3DFNDJ "HWDLOV ODQXIDFWXUHU 3 1
& & & —) S 79 0(

OXUDWD *57 %' $

& & & —) ;5 9 OXUDWD *&0 &5 $ . (
& & 10
& —) ;5 9 0OXUDWD *&0 5 ( .$
& Q) ;5 9 0XUDWD *57 5 & .(
& Q) ;5 9
& —) "t 326&%3 9 f& 3DQDVRQLF 326&$3 7$( 0/
& & 10
/ Q+ [ $VDW P2KP &RLOFUDIW ;*/
/ 10 6KRUWHG RQ 3&%
/ Q+ [ $ VDW P2KP &RLOFUDIW ;*/ 0
5 N WROHUDQFH
5 N WROHUDQFH
5 5 10
5 N WROHUDQFH
5 N
8 &3 < 4)1 B [ 670 '&3  475<

JLIXUH(IILFLHQF\ ORJ VFDOH

VOUT =3.3V, fsw =2.25 MHz, VIN=5V

100
90
80
70
60 LNM SOUT
50 LCM SOUT

40 LNM NOSOUT
30 LCM NOSOUT

20
10

—— —

Efficiency %

0.0001 0.001 0.01 0.1 1

Output current [A]
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‘ '&3 < '&3 <
,l (YDOXDWLRQ ERDU

JLIXUH(IILFLHQF\ OLQ VFDOH

Efficiency - VOUT=3.3V, fsw=2.25 MHz,VIN=5V

98
97
9%
X
% 95
S 94 ——LNM SOUT
2
E 93 ——LCM NO SOUT
92
91
90
0 1 2 3 4 5 6
Output current [A]
JLIXUH7RWDO ORVVHV ORJ VFDOH
VOUT=3.3V, fsw=2.25MHz,VIN=5V
10
1
S o1
"
b
g oo ———LNM NOSOUT
LCM NOSOUT
0.001 ——LNM SOUT
——LCM SOUT
0.0001
0.0001 0.001 0.01 0.1 1 10

Output current [A]
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‘ '&3 < '&3 <
,l (YDOXDWLRQ ERDU

JLIXUH/RDG UHJXODWLRQ

VOUT =3.3V, fsw = 2.25 MHz, VIN=5 V

X
c 15
2
®
= 1
(]
: e LNM
o 0.5
S ——LCM
o
; 0 P~
s
2 .05 e
o

-1

0 1 2 3 4 5 6

Output current [A]

':LWK PLQRU PRGLILFDWLRQV LQ WKH RXWSXW ILOWHU DQG YROWDJH SURJL
SHUIRUPDQFHYV FDQ EH PHDVXUHG

JLIXUH(INLFLHQF\ YV 9287 = 9,1 9 /10

VIN =5V, LNM, fsw = 2.25 MHz

98
97
X
> 93 ——2.5V
& 9
c
@ —1.8V
e
& 1.5V
W g9
88 —12V
87
86 —1.0V
85
0 1 2 3 4 5 6

Output current [A]
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‘ '&3 < '&3 <
,l (YDOXDWLRQ ERDU

JLIXUH(ITLFLHQF\ YV 9287 * 9,1 9 /&0 6287 *1'

VIN =5V, LCM, fsw = 2.25 MHz

100
90 A
— 3.3V
< 80 —3.0V
o
5 70 — ) 5V
8 —18V
E 60
1.5V
50 —_—1.2V
40
0.0001 0.001 0.01 0.1 1 10
Output current [A]
JLIXUH(IILFLHQFE\ YV 9287 + 9,1 9 /10
VIN = 3.3V, LNM, fsw = 2.25 MHz
98
96
—_— 25V
X 92
'&>,~ 90 — 1.8V
S 88 — 15V
2
i 86 — 12V
84 1.0V
82 —— 0.8V
80
0 1 2 3 4 5 6
Output current [A]
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,l (YDOXDWLRQ ERDU

JLIXUH(IILFLHQF\ YV 9287 % 9,1 9 /&0 6287 *1'

VIN =3.3V, LCM, fsw = 2.25 MHz

100
95
90 4’%\
85 \ — 25V
e
§ 80 — 1.8V
g 75 —— 15V
& 70
W —_— 12V
60 1.0V
55 — 0.8V
50
0.0001 0.001 0.01 0.1 1 10

Output current [A]
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‘ '&3 < '&3 <
,l (YDOXDWLRQ ERDL

'&3 475< + (YDOXDWLRQ ERDUG

,Q WKLV VHFWLRQ WKH '&3 475< HYDOXDWLRQ ERDUG LV GHVFULEHG

JRU IXUWKHU GHWDLOV UHIHU WR 67(9$/ <9 86(50$18%/ DQG 67(9%/ <
7KH PDLQ IHDWXUHV DUH

+ 3URJUDPPHG 9287 9

+ OD[ ,287 $

$  BZLWFKLQJ IUHTXHQF\ 0+] ZLWK GLWKHULQJ

$ B6RIW VWDUW PV

& & & —) 79 0(

OXUDWD *57 %' $

& & & & =) 5 9 OXUDWD *&0 &5 $ .(
& & & & 10
& —) 5 9 OXUDWD *&0 5 ( .$
& Q) :5 9 OXUDWD *57 5 & .(
& Q) 75 9
& =) " 3268$3 9 f& 3DQDVRQLF 326&%$3 7$( 0/
/ Q+ [ $ VDW P &RLOFUDIW ;*/
/ Q+ [ $ VDW P &RLOFUDIW ;*/
5 N WROHUDQFH
5 N WROHUDQFH
5 5 10
5 N WROHUDQFH
5 N
8 ‘&3 < 4)1 B[ 670 '&3  475<

JLIXUH'"&3 < HYDO ERDUG HIILFLHQF\ 9,1 9

Efficiency - VOUT=1.8V, fsw =2.25 MHz, VIN=5V

100
90
80
70
60
50
40
30
20
10

—

LNM SOUT
LCM SOUT
- === LNM NOSOUT
LCM NOSOUT

Efficiency %

0.0001 0.001 0.01 0.1 1 10

Output current [A]
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‘ '&3 < '&3 <
,l (YDOXDWLRQ ERDU

JLIXUH'&3 < (YDO ERDUG HIILFLHQF\ 9,1 9

Efficiency - VOUT =1.8V, fsw =2.25 MHz, VIN=3.3V

100
90 e
80
70
°\°
> ©0 LNM SOUT
& 50 LCM SOUT
£ 40 -~~~ LNM NOSOUT
woogy LCM NOSOUT
20
10
0
0.0001 0.001 0.01 0.1 1 10
Output current [A]
JLIJXUH'&3 < (YDO ERDUG HIILFLHQF\ OLQ VFDOH
Efficiency - VOUT =1.8V, fsw = 2.25 MHz
96
95 ——5VLNM
94 /—\ —— 5V LCM
e 3 ——33VINM
g 2 33V LCM
S 91 ]
£ 90
g9
~.
88 =S
87
86 |
0 1 2 3 4 5 6 7 8

Output current [A]
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,l (YDOXDWLRQ ERDU

JLIXUH'&3 < (YDO ERDUG ORDG UHJXODWLRQ

Load regulation - VOUT = 1.8 V, fsw = 2.25 MHz

08
X 06 ——5V.LNM
=
S 04 ——5VLCM
B
s 02 ——33VLCM
2 O
g 3.3V INM
& 02
o
> .04
5
o -0.6
=]
=]
o -08

-1

0 1 2 3 4 5 6

Output current [A]

JLIXUH'"&3 < (YDO ERDUG WRWDO ORVVHV

Losses - VOUT =1.8V, fsw = 2.25 MHz

Losses [W]

0 1 2 3 4 5 6 7 8

Output current [A]

‘6 SHY SDJH




‘ '&3 < '&3 <
,l 3DFNDJH LQIRUPDWL

S3DFNDJH LQIRUPDWLRQ

7R PHHW HQYLURQPHQWDO UHTXLUHPHQWY 67 RIITHYVIPEKBBHNDHHIVFHY LQ |
GHSHQGLQJ RQ WKHLU OHYHO RI HQYLURQPHQWDO FRPSOLDQFH (&23%&. V!
VWDWXV DUH DYRLODEER M. LV DQ 67 WUDGHPDUN

4)1 [ PP SDFNDJH LQIRUPDWLRQ
JLIXUH4)1 [ PP SDFNDJH RXWOLQH
ﬂ ) Socalc]
+ L TOP VIEW

‘
LASER MARK FOR PIN 1

IDENTIFICATION IN THIS AREA

ﬁ<1009mn

* 1 //|ccc|C OiOOMax—j
SIDE VIEW L
RN P oY~
: / f [Dleeele] SECTION A-A /3
SEATING <2
PLANE
Q —
| L
mi=anteisik
- SR
0.222 ‘ W"’S
QIR =
:ZZ@A Jﬁ — L1 BOTTOM VIEW
TAA? } L E%:: ?
1 l S
7 (U0
PIN1 ID 11

10| [ Tob@cals]
o
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Lys

'&3

< '&3 <
3DFNDJH LQIRUPDWL

7DEOH4)1 [

PP PHFKDQLFDO GDWD

p ]

$
$
$
$

M m

DDD
EEE
FFF
GGG
HHH

J)LIXUH4)1

[

[

50)

% 6 &

7TROHUDQFH

PP UHFRPPHQGHG IRRWSULQW GLPHQVLRQV

0.300

11
l D
]

a— 2,200 ——— ==

10

0.600

’<—>
]

0.855

_—

0.33(

e

|

1

s 0.300

?

0.200

]

7

o h

0.330

T

SDJH
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3DFNDJH LQIRUPDWL

4)1 [

0.30+0.05 ﬁh

R 0.20 MAX
Bo
~— Ko
SECTION B-B
NOTES:

PP SDFNLQJ LQIRUPDWLRQ

JLIXUH&DUULHU WDSH

@150
2.00+0.05 SEE NOTE 2 - -0.0 B —175x0.10
4.00 SEE NOTE 1 h r @0.76£0.05 f
5.50£0.05
SEE NOTE 2

+0.3
) ‘ 12.00 7]

—=B
DIM +
Ao| 2.30 0.05
Bo| 3.30 0.05 Ao
Ko| 1.20 0.10 SECTION A-A

1. 10 SPROCKET HOLE PITCH CUMULATIVE TOLERANCE 0.2
2. POCKET POSITION RELATIVE TO SPROCKET HOLE MEASURED AS TRUE POSITION OF POCKET, NOT

POCKET HOLE.

3. Ao AND Bo ARE MEASURED ON A PLANE AT A DISTANCE "R" ABOVE THE BOTTOM OF THE POCKET.

JLIXUH3LQ RULHQWDWLRQ 3LQ WRS ULJKW

© O O OO0 O

SDJH
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,l 3DFNDJH LQIRUPDWL

JLIXUH&DUULHU UHHO

/SEE DETAIL D

2
B
S
4]
SEE DETAIL F
\SEE DETAIL E
- (12.0)
83302
T
§ - 2.5 REF
< N 2
Q //"\\ _‘vb—‘ o~ =
i \ [ i E. 5]
L AL Wﬂ N VO O 1 8
T T > ! T
% b / t b 55 rer
= SEE DETAIL B 9 ~ B
o~ ~ <&
| 83.00 . 83.00

SECTION A-A
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3DFNDJH LQIRUPDWL

ON
PrEATON

ELECTROSTATIC
SENSITIVE

=
=
cf

JLIXUH5HHO GUDZLQJ

SEEDETALC | j
\\.. 4 /

...........

6.541.0 DETAIL C
M4 1

NOTES:

3.25 —

VIEW B

8.75

1. FLANGE WARPAGE: 3 MM MAXIMUM
2. ALL DIMENSIONS ARE IN MM
3. ESD—SURFACE RESISTIVITY

10° TO 10" OHMS/SQ.

- 4. GENERAL TOLERANCE: +0.25 MM

5. TOTAL THICKNESS OF REEL : 18.4 MAX.
6. PART NO. TX12—-07-EC1
(PLEASE INDICATE ON PURCHASE ORDER)

7. TAPE SLOT WIDTH: 5.0+0.5

SDJH
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2UGHULQJ ,QIRUPDW|

2UGHULQJ ,QIRUPDWLRQ

7TDEOH'&3 < RUGHU FRGHYV

2UGHU FRGH 9287 2XWSXW GLVFKD|UJH ODUNLQJ
12 <

'&3 475<
$GMXVWDEOH

'&3  '475< <(6 %
'&3 9 475< 12
'&3 9 '475 ° <(6
'&3 9 475< 12
‘&3 9 '475< ° <(6
'&3 9 475< 12
'&3 9 '475< ° <(6
'&3 9 475< 12
'&3 9 '475< ° <(6
‘&3 9 475< 12
'&3 9 '475< ° <(6

1. On request.

7TDEOH"&3 < RUGHU FRGHYV

2UGHU FRGH 9287 2XWSXW 'LVFKDUJH ODUNLQJ
12 <

'&3 475<
$GMXVWDEOH

'&3  '475< <(6 %
'&3 9 475< 12
'&3 9 '475< ° <(6
'&3 9 475< 12
&3 9 '475< ° <(6
'&3 9 475< 12
'&3 9 '475< ° <(6
'&3 9 475< 12
'&3 9 '475< ° <(6
'&3 9 475< 12
‘&3 9 '475< ° <(6

1. On request.

'6 S5HY SDJH
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SHYLVLRQ KLVWRU\

7TDEOH'RFXPHQW UHYLVLRQ KLVWRU\

$su ,QLWLDO UHOHDVH
$su 8SGDWHG PDADNELOGH LQ
$GGHG QHZ 531 '&83HFWLRDQ@EOH
8SGDWHG
-X0 $ 7LWOH IHDWXUHV DQG GHVFULSWLRQ RQ WKH FRYHU

t{ 6HFWLRREOHDEOBWHFWLROHFWLROHFWLRQ
OLQRU WH[W FKDQJHV
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&RQWHQWYV

'LDJUDP
3LQ FRQILIXUDWLRQ
7\SLFDO DSSOLFDWLRQ FLUFXLW
OD[LPXP UDWLQJV
(OHFWULFDO FKDUDFWHULVWLFV
)XQFWLRQDO GHVFULSWLRQ
2YHUYLHZ
3RZHU VHFWLRQ
2XWSXW GLVFKDUJH
(QDEOH DQG VRIW VWDUW
5(6(7 32:(5%22'
&RQWURO ORRS DQG YROWDJH SURJUDPPLQJ
/10 /&0 VHOHFWLRQ 02'( 6,1
'"HYLFH FRQILIJXUDWLRQ
)6(7 )JUHTXHQF\ VHOHFWLRQ WDEOH
'LWKHULQJ VSUHDG VSHFWUXP
6\QFKURQL]DWLRQ
)DXOW PDQDJHPHQW
2YHUFXUUHQW SURWHFWLRQ 2&3
2XWSXW RYHUYROWDJH SURWHFWLRQ 293
2YHUWHPSHUDWXUH SURWHFWLRQ 273
,OSXW XQGHUYROWDJH ORFNRXW 89/2
$SSOLFDWLRQ GHVLJQ JXLGHOLQHYV
6ZLWFKLQJ IUHTXHQF\
,OSXW FDSDFLWRU VHOHFWLRQ
J QGXFWRU VHOHFWLRQ
2XWSXW FDSDFLWRU VHOHFWLRQ
ID\RXW FRQVLGHUDWLRQV
7KHUPDO FRQVLGHUDWLRQV
(YDOXDWLRQ ERDUG
6FKHPDWLF DQG 3&% OD\RXW
'&3 475< + (YDOXDWLRQ ERDUG
'&3 475< + (YDOXDWLRQ ERDUG
3DFNDJH LQIRUPDWLRQ
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41 [ PP SDFNDJH LQIRUPDWLRQ
41 [ PP SDFNLQJ LQIRUPDWLRQ
2UGHULQJ ,QIRUPDWLRQ
5HYLVLRQ KLVWRU\
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/ILVW Rl WDEOHYV

7DEOH 3LQ GHVFULSWLRQ

7DEOH 7\SLFDO DSSOLFDWLRQ FRPSRQHQWYV
7DEOH 7\SLFDO DSSOLFDWLRQ FRPSRQHQWYV
7DEOH $EVROXWH PD[LPXP UDWLQJV

7DEOH 7KHUPDO GDWD

7DEOH (6' SHUIRUPDQFH

7DEOH 5HFRPPHQGHG RSHUDWLQJ FRQGLWLRQYV
7DEOH (OHFWULFDO FKDUDFWHULVWLFV

7DEOH 'HYLFH FRQILIJXUDWLRQ

7DEOH )6(7 FRQILJIXUDWLRQ WDEOH

7DEOH 6287 SKDVH VKLIWLQJ SURJUDPPLQJ
7DEOH %20 OLVW

7DEOH 4)1 [0 PP PHFKDQLFDO GDWD
7DEOH '&3 < RUGHU FRGHV

7DEOH '&3 < RUGHU FRGHV

7DEOH 'RFXPHQW UHYLVLRQ KLVWRU\

IR XW $
IR XW $

+ +
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ILVW RI ILIXUHYV

JLIXUH %ORFN GLDJUDP
JLIXUH 3LQ FRQQHFWLRQ WRS YLHZ

J)LJXUH 7\SLFDO DSSOLFDWLRQ

J)LIXUH 6FKHPDWLF FRQQHFWLRQ IRU WUDFNLQJ H[DPSOH
J)LJXUH 7UDFNLQJ H[DPSOH

JLIXUH &RQWURO ORRS EORFN GLDJUDP

JLIXUH 2XWSXW YROWDJH SURJUDPPLQJ )L[HG YHUVLRQ OHIW DQG DGMXVWDEOH
JLIJXUH /10 RSHUDWLRQ QR ORDG

J)LJXUH /&0 RSHUDWLRQ QR ORDG

J)LIXUH /&0 RSHUDWLRQ P$ ORDG

J)LIXUH /&0 RSHUDWLRQ P$ ORDG

J)LIXUH /&0 RSHUDWLRQ '&0 WR &&0 WUDQVLWLRQ
J)LIXUH /&0 RSHUDWLRQ &&0 WR '&0 WUDQVLWLRQ
JLIXUH 02'( WRJJOH /&0 WR /10 WUDQVLWLRQ H[DPSOH
J)LIXUH 02'( WRJJOH /10 WR /&0 WUDQVLWLRQ H[DPSOH
JLIXUH 5)6(7 N GLWKHULQJ HQDEOHG

JLIXUH 5)6(7 N VZLWFKLQJ IUHTXHQF\ WLPH WUHQG
JLIXUH B6\QFKURQL]DWLRQ H[DPSOH

JLIXUH 2&3 3HDN FXUUHQW OLPLW

JLIXUH 2&3 + 9DOOH\ FXUUHQW OLPLW

LIXUH 2XWSXW RYHUYROWDJH SURWHFWLRQ

)

JLIXUH /LQG YV 9RXW 0+] 9LQ 9
JLIXUH /LQG YV 9RXW 0+] 9LQ 9

JLIXUH /LQG YV 9RXW 0+] 9LQ 9
JLIXUH /LQG YV 9RXW 0+] 9LQ 9
JLIXUH /LQG YV 9RXW 0+] 9LQ 9
JLIXUH /LQG YV 9RXW 0+] 9LQ 9

JLIXUH /LQG YV 9RXW 0+] 9LOQ 9

JLIXUH /LQG YV 9RXW 0+] 9LQ 9

JLIXUH 2XWSXW FDSDFLWRU VXJJHVWHG UDQJH

J)LIXUH (YDOXDWLRQ ERDUG VFKHPDWLF

J)LIXUH (YDOXDWLRQ ERDUG 3&% OD\RXW 7RS

J)LIXUH (YDOXDWLRQ ERDUG 3&% OD\RXW ,QWHUQDO OD\HU
J)LIXUH (YDOXDWLRQ ERDUG 3&% OD\RXW ,QWHUQDO OD\HU
J)LIXUH (YDOXDWLRQ ERDUG 3&% OD\RXW %RWWRP

JLIXUH (IILFLHQF\ ORJ VFDOH

JLIJXUH (IILFLHQF\ OLQ VFDOH

JLJXUH 7RWDO ORVVHV ORJ VFDOH

JLIXUH /RDG UHJXODWLRQ

JLIXUH (IILFLHQF\ YV 9287 + 9,1 9 /10

JLIXUH  (INLFLHQF\ YV 9287 = 9,1 9 /&0 6287 *1°
JLIXUH  (IHLFLHQF\ YV 9287 = 9,1 9 /10

JLIXUH (IILFLHQF\ YV 9287 + 9,1 9 /&0 6287 *1°
JLIXUH  '&3 < HYDO ERDUG HIILFLHQF\ 9,1 9

JLIXUH '&3 < (YDO ERDUG HIILFLHQF\ 9,1 9

JLIXUH '&3 < (YDO ERDUG HIILFLHQF\ OLQ VFDOH

JLIXUH '&3 < (YDO ERDUG ORDG UHJXODWLRQ

JLIXUH '&3 < (YDO ERDUG WRWDO ORVVHYV

JLIXUH  4)1 [ PP SDFNDJH RXWOLQH

JLIXUH  4)1 [ PP UHFRPPHQGHG IRRWSULQW GLPHQVLRQV DUH LQ PP
J)LIXUH &DUULHU WDSH

JLIXUH 3LQ RULHQWDWLRQ 3LQ WRS ULJKW

J)LIXUH &DUULHU UHHO
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JLIXUH B5HHO GUDZLQJ
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670LFURHOHFWURQLFV 19 DQG LWV VXEVLGLDULHV 367" UHVHUYH WKH ULJKW WR PDNH FKDQJHV FRUU!
SURGXFWYV DQG RU WR WKLV GRFXPHQW DW DQ\ WLPH ZLWKRXW QRWLFH

,Q WKH HYHQW RI DQ\ FRQIOLFW EHWZHHQ WKH SURYLVLRQV RI WKLV GRFXPHQW DQG WKH SURYLVLRQV
67 WKH SURYLVLRQV RI VXFK FRQWUDFWXDO DUUDQJHPHQW VKDOO SUHYDLO

7KH SXUFKDVHUV VKRXOG REWDLQ WKH ODWHVW UHOHYDQW LQIRUPDWLRQ RQ 67 SURGXFWYV EHIRUH SO
FRQGLWLRQV RI VDOH LQ SODFH DW WKH WLPH RI RUGHU DFNQRZOHGJPHQW

7KH SXUFKDVHUV DUH VROHO\ UHVSRQVLEOH IRU WKH FKRLFH VHOHFWLRQ DQG XVH RI 67 SURGXFWV D
WKH SXUFKDVHUVY 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

, ] WKH SXUFKDVHUV LGHQWLI\ DQ 67 SURGXFW WKDW PHHWYV WKHLU IXQFWLRQDO DQG SHUIRUPDQFH UHT
VHIJPHQW WKH SXUFKDVHUV VKDOO FRQWDFW 67 IRU PRUH LQIRUPDWLRQ

67 DQG WKH 67 ORJR DUH WUDGHPDUNV RI 67 )RU DGGLWLRRDOVLVQ IRUP /W CHREPODEERNK W UG $ URIBIXE MP R U NAH L
DUH WKH SURSHUW\ RI WKHLU UHVSHFWLYH RZQHUV

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