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1E H ARIE & AE T B ARG VE s ( BrAESF U )
B/ME FRRAE BAE Hpr
Voeq HYEEE L 1 Vee=1.8V 0 1.71 1.89 \%
Veer LSRR , 1 Ve = 2.5V & 5V@) 2.25 5.5 v
Veea HEHLE | 2 1] Vee=1.8V 6 1.71 1.89 Vv
Veeo R HE | 2 1] Ve = 2.5V & 5V0) 2.25 55 Vi
Vce N Py .
(UVLO+) | ETH i UVLO Bt 153 1.71 v
Vee B L P T BEIN  UVLO B 11 141 v
(UVLO-) & * IR : :
VhyS N ey
(UVLO) HL P IR UVLO 3R 0.08 0.13 v
N 0.7 x V
Vi 55 L AL % Vee v
VIL 1&%?%}\ EE.HE 0 0.3 x Vcc| Vv
VCCO =5V @ -4 mA
Veeo = 3.3V -2 mA
I TET \/f‘/?H_l ey
OH e FEL P4 HY LI Vooo = 2.5V v -y
Veco= 1.8V -1 mA
Veeo =5V 4 mA
| o4 s Voco= 33V 2| mA
oL il Uit Vcco =25V 1 A
VCCO =1.8V 1 mA
DR Kol = 0 50 Mbps
Ta W -40 25 125 °C
T HE (IE5LP 400 V,
Ta AR LA (SSOP-16) |t ) RMS
HIHE 566 Vbc

(1) Veer M Veeo AT ILIRSL % B
(2) Vo = H¥IAM Vee ;5 Veco = il Ve

(3) 1.89V < Vcc1 , VCCZ <225V %ﬂ 1.05V < Vcc1 , VCCZ <1.71V H‘J y @Jﬁiﬁﬁtﬂ?’ﬂkﬁ%ﬁz#iﬁ?&

Product Folder Links: ISO6540 ISO6541 ISO6542

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLLSG21


https://www.ti.com.cn/product/cn/iso6540?qgpn=iso6540
https://www.ti.com.cn/product/cn/iso6541?qgpn=iso6541
https://www.ti.com.cn/product/cn/iso6542?qgpn=iso6542
https://www.ti.com.cn/cn/lit/pdf/ZHCSY55
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY55&partnum=ISO6540
https://www.ti.com.cn/product/cn/iso6540?qgpn=iso6540
https://www.ti.com.cn/product/cn/iso6541?qgpn=iso6541
https://www.ti.com.cn/product/cn/iso6542?qgpn=iso6542
https://www.ti.com/lit/pdf/SLLSG21

13 TEXAS

INSTRUMENTS 1SO6540, 1ISO6541, 1ISO6542
www.ti.com.cn ZHCSY55 - APRIL 2025
5.4 #EREE R

1SO654x
AR DBQ (SSOP) Vi

16 Bl
Roua 4h BB 73 °C/W
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Ros 4 4 F AR A 40.4 °C/W
byt 45 B TARHE S 17 °C/W
L 452 IR IE S 2 39.9 °CIW
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5.5 33
¥ WHRK M & L:XivA
DBQ-16

CLR A i (1) 1 F 2 ) )23 [a] BE B >3.7 mm

CPG A1 e e B (1) 1N 2 0] B 2 2 T P >3.7 mm

CTI HEOHR H AR T R IEC 60112 ; UL 746A >600 v

g | 74 IEC 60664-1 [
Cio HREE  WAEHHE) Vio = 0.4 xsin(2nft), f= 1MHz =1 pF
Rio el 18 L BEL @) Ta=25°C >10"2 Q

(1) T e B TR ) BT SR 96 A2 S8 AR S 1 % R B A v T AR SR o TRV R DR L B ARCBE T AT EBR B AN I B, DA TA 5 % I ) P B A I 25 8
G PBULE B AT . ERFE M OUT |, BB R B AR b FO @ vl B B A (B B AR A AR S5 . 6 IV HhL B A SR P 3 N 3B 1 R s 4
BARE B TR R I LA .

(2)  HeBEE MM — MR PTE 5EDEAE R, MR T
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5.6 HSUHFE - 5V IR
Veet = Veee =5V £10% ( 7E TERRBUEAT 24 TIAS , BRAES A U )

S8 WK BAME HAE BANE| HAr
Vo o FESP A HY R R lon = -4mA ; iHZ 1 6 Veeo -0.4 (M Vv
Vou I P B R lon=4mA ; iEZ 77 6 04| V
ViT+(N) TN TR B 0.7 x Ve M|V
VTN TN TT A 0.3 x Vg Y,
Vinys) A N B R R AR 0.1 x Vg \Y;
IH 1 F P AN FRLA 7E INX &, Vg = Veg (1 10| pA
I I HL T4 LI 7 INX 4, VL =0V -10 pA
IH 15 FSP AR FRLA 7 ENx AL, Vig = Ve 28| A
I RPN R 7E ENx 4, V=0V -28 pA
CMTI SRR \%;g%f OV Vom = 1200V 100 150 KV/pA
c A @ \z/MZ\Z/C,C\//ZC : Qgvein@rty . 1= 2.8 oF

(1) VCCI =AM VCC VCCO ffﬁ*L]-w 1] VCC
(2) 4] 3 B O H O R 2
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5.7 BUIRABYRRE - 5V B
Veet = Veez =5V £10% ( TERRBUEAT A TS, BRAES AU )

2% \ WK E S EEN TR
1IS06540
V) = Veey ((1S06540) ; V= 0V ( # 54 F 1 lcc 1.6 24
- o 1IS06540 ) [ 2.1 37
IR - EfES @
V| =0V (IS06540) ; V| = Vocq (/54 F 11 lec 5.8 8
1IS06540 ) [ 23 4.0
I 3.7 5.1
1Mbps cet mA
lcc2 24 4.1
R - A @ | PP BN SRS | 4 ov o lct 38 53
K ; CL=15pF Icc2 4.8 6.6
50Mbps lect 44 0
loc2 15 18.1
1S06541
V, = Vee (D(1S06541) ; V= 0V ( # 4% F I Icc 1.9 2.9
o o 1IS06541 ) [ 22 38
IR - EE S @
V, =0V (1IS06541) ; V| = Ve ( R4 F 11 leci 51 7.2
1ISO6541 ) [ 34 5.2
I 3.6 5.1
1Mbps cet mA
lcco 3 4.7
S S T 3 I 4.2 5.8
MR - TS ) Eﬁﬁ@@i’aﬁdﬁﬁﬂj‘%ﬂﬁﬁ)\iiﬂﬁ 10Mbps CcC1
9’5 ) CL = 15pF ICCZ 4.8 6.5
50Mbps loct 7.3 9.3
lcco 12.6 15.3
1S06542
V| = Voo 1(1S06542) ; V= OV ( 554 F I
IS|O658102|) ( )i (RS F M Icct | lec2 2.2 35
BRI RS oV (1508542) : Vi = Vo (A F 19
IS|(5654§ ) )i Vi= Voo (IR lect . lecz 4.4 6.3
mA
1Mbps lect lee2 3.4 5
N T S H 3 7 I B A S
st - s @ | [T RITRRASIUT omops oot locz a7 o4
50Mbps lcct lec2 10.2 12.5
(1) VCCI = %)\WJ VCC
(2) ENx=Veey H ENx =0V i, HIEHRE R
(3) ENx = VCCX HTJ— f EEJEEE/EH%Z
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5.8 HAS R - 3.3V HIE

Voc1 = VCC2 =3.3V +10% ( EED‘(@'T%WTM@ s Bﬁjt%ﬁﬁaﬂﬁ )

¥ PR KA B/ME HRIE BONE| AL
VoH e FL P A AL TR lon=-2mA ; 217 6 Veco- 020 v
Vou 6 T4 H LR lon = 2MA ; {5277 6 02| V
ViT+(N) TN TR B 0.7 xVge M|V
ViT(N) R T R R E 0.3 x Vg \Y
ViHys) 0N IR SR 0.1 x Vg \Y
lip LR NG ERT FE INX b, Vi = Vg 10] pA
he (IR B PN 7E INX &, VL= 0V -10 pA
Iy 15 FSP AN FRLA £ ENx 4t , Vig = Voo M 30| pA
I 1K T4\ FLIAL fE ENx &b , V)L =0V -30 A
CMTI  |sepuAsipt oo OV Vo= 1200V 100 150 KVIA
c A% @ A Sy 28 oF

(1) VCCI = A VCC VCCO ffﬁ*L]-w 1] VCC
(2) 4] 3 B O OB 2
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5.9 HLJR FIRAHE - 3.3V HLIR
Voc1 = VCC2 =3.3V £10% ( EE}X@/T%&F‘F{I}!M% , Eﬁjt%ﬁlﬁﬂﬂ )

2% \ WK E S EEN TR
1SO6540
V) =Veer (1(1S06540) ; V=0V ( H/E4 F 1Y lcc 1.6 23
e . 1S06540 ) [ 2.1 37
IR - EfES @
V, =0V (1IS06540) ; V| = Veer (HIE% F 19 (e 5.7 8
1SO6540 ) [ 2.3 4.0
I 37 5.1
1Mbps cet mA
lcc2 24 4.0
o 3 S B O B b A 3 I 3.8 5.2
5% ; CL=15pF leco 4 5.8
I 4.2 5.7
50Mbps cet
lcc2 1.2 13.8
1S06541
Vi = Voo (1S08541) ; V, = OV ( 454 F I leci 1.9 29
e o 1SO6541 ) [ 2.2 37
IR - EE S @
V) =0V (IS06541) ; V| = Vg ( H#E% F 1 lec 5 7.1
1SO6541 ) [ 3.4 5.1
I 35 5
1Mbps cet mA
lccz 2.9 46
S A E I T U e ek A\ Sz | 4 55
BRI - T E 3) Eﬁﬁ@ﬂ?ﬂ@dﬁ&ﬁﬁ’#m)\%f}u% 10Mbp5 cc1
% ; CL=15pF lcc2 4.2 5.9
I 6.1 8
50Mbps cet
lcco 9.7 12.1
1S06542
V, = Vo MN(1S06542) ; V= 0V ( #J54 F 11
o s 1SO6542 ) lect . lecz 22 3.4
IR - A V| =0V (1IS06542) ; V| = Vg ( 55 F 1
| = y V= Vool ( WEZR "
1ISO6542 ) Icct . lec2 44 6.3 I
1Mbps ICC’I‘ ICC2 3.4 4.9
4 e s ) e
IR - ASiE S O FATIBIEIRIL T BN R AITIIT [ oMpps lcct~ loca 42 59
3% ) C|_ = 15pF
50Mbps lcct lec2 8.2 10.3
(1) Veer =AM Vee
(2) ENx=Vgey H ENx =0V B, BJE R A XL
(3) ENx = VCCX HTJ— f EEJEEE/EH%Z
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5.10 FSHHE - 2.5V HLIE
Voc1 = VCC2 =2.5V +10% ( EEL}(@'T%@T{M@ , B/%E”E%ﬁﬁaﬂﬂ )

S PR A B/ME HAUE BONfE| e
VoH 1o HL T R lop=-1mA ; EZAT 6 Veeo - 0.1 M V
VoL P A HH R loL = 1TmA ; %27 6 01| Vv
ViT+(N) TN TR B 0.7 xVge M|V
ViT(N) R T R R E 0.3 x Vg \Y
Vinys) 0 N B AR PR AR 0.1 x Vg \Y
lip LR NG ERT FE INX b, Vi = Vg 10] pA
he (IR B PN £ INX 4, VL =0V -10 pA
Iy 15 FSP AN FRLA 1E ENx 4k , VIH = Voc| O 30 MA
I (R B PNEE M £ ENx 4t , V) =0V -30 pA
CMTI SRR A B Vi=Vee SOV, Vo = 1200V ; 100 150 KV/pA
w21 6
e V| =Vce/2 + 0.4xsin(2nft) , f=
' o 23 (2) | cc _
Ci M IMHz . Vg = 2.5V 2.8 pF
(1) Ve = ¥IAM Ve ;5 Veco = il Ve
(2) TN T BEIE [ 0022 o P 00 B 2 2R
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5.11 FYR AR - 2.5V HIUR
Voc1 = VCC2 =2.5V +10% ( EED‘(@'T%@TM@ , Eﬁjt%ﬁlﬁﬂﬂ )

2% \ WK E S EEN TR
1S06540
V| = Voot (N(1S06540) ; V, = OV ( H54%% F [t lec 1.6 2.3
- o 1IS06540 ) [ 2.1 37
IR - EfES @
V| = 0V (IS06540) ; V| = Voot (B4 F I lect 5.7 7.9
1SO6540 ) leco 23 4.0
I 3.7 5.1
1Mbps cet mA
leco 23 4.0
S A Tl A ST | 3.7 5.1
K ; CL=15pF lcc2 35 5.3
I 4.1 5.6
50Mbps et
lccz 9 1.5
1S06541
V| = Ve ((1S06541) ; V, = OV ( 4545 F [t lect 1.9 2.9
o o 1ISO6541 ) [ 2.2 37
IR - EE S @
V| =0V (IS06541) ; V| = Vo) ( #E4 F lec S 7.1
1S06541 ) lcco 34 5.1
I 35 5
1Mbps cet mA
lecz 2.9 45
T LS R Il N\ ST | 3.9 5.4
BRI - T E 3) Eﬁﬁ@ﬂ?ﬂ@dﬁ&ﬁﬁ’#m)\%f}u% 10Mbp5 cc1
9’5 ’ CL = 15pF ICCZ 3.8 55
I 55 7.2
50Mbps et
lccz 8.1 10.2
1S06542
V| = Veg ((1S06542) ; V, = 0V ( #5545 F 11
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IR - A V| = 0V (IS06542) ; V| = Vg ( #E4E F (1
| = y V= Vool ( WEZR "
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1Mbps ICC’I‘ ICC2 3.3 4.8
o 3 5 S Tk N b ey A S T
i - i g © | TR AT [ ovpps locre loca 4 56
5’% ) C|_ = 15pF
50Mbps lcct lec2 7 9
(1) VCCI = %)\WJ VCC
(2) ENx=Vgey H ENx =0V, BB HIRAE
(3) ENx = VCCX HTJ— f EEJEEE/EH%Z
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5.12 HHRHE - 1.8V HIR
Veet = Veee = 1.8V £5% ( ERVIBIT R TINE s BAE A A )

S R EEAE ®AME HAUE BANE| AL
VoH e FEL P A AL lon=-1mA ; i Z 517 6 Veeo- 0.1 v
VoL G T~ L R loL = 1TMA ; IES 177 6 01| V
ViT+(N) TN TR B 0.7 x Ve M|V
ViT(N) RN T R B 0.3 x Vg \%
ViHys) 0N IR SR 0.1 x Vg \Y
Iy 1 F P AN FRLA 7E INX &, Vg = Veg (1 10| uA
he (IR B PN 76 INX AL, V) =0V -10 pA
Iy 15 FSP AR FRLA 7 ENx AL, Vig = Ve 30| pA
I R B PNEE M 7E ENx 4t , V) =0V -30 pA
CMTI SRR AT \%';lg%f OV, Vom=1200V; 100 150 KV/pA
R

(1) Veei =AM Vee ; Veco = it Vee

I 1
(2) N1 3R] [ 0] s ) 00 R 5 2R
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5.13 HLJRHEIHHE - 1.8V HEIE
Voot = Voo = 1.8V #5% ( FERSGEAT &4 FIE |, BRAER A 3 )

2% \ WK E S EEN TR
1S06540
Vi = Vet (1(1S06540) ; Vi = OV ( #/541 F I leci 1.2 1.8
o o 1IS06540 ) [ 2 37
IR - S @
V| = 0V (IS06540) ; V| = Voot (B4 F I lect 5.1 7.6
1IS06540 ) [ 2.2 4.0
I 3.1 47
1Mbps cet mA
leco 22 4.0
S A Tl A ST | 3.2 4.8
K ; CL=15pF lcc2 3.1 4.9
I 34 5.1
50Mbps et
lccz 7 9.7
1S06541
V| = Veo (1(1S06541) ; V= OV ( #E4 F ) lect 1.5 2.5
o o 1ISO6541 ) [ 2 36
IR - EE S @
V, =0V (1IS06541) ; V| = Ve ( R4 F 11 leci 4.5 6.9
1SO6541 ) lcc2 3.2 5
I 3.1 47
1Mbps cet mA
lecz 2.7 4.4
T LS R Il N\ ST | 3.3 5
BRI - T E 3) Eﬁﬁ@ﬂ?ﬂ@dﬁ&ﬁﬁ’#m)\%f}u% 10Mbp5 cc1
% ; CL=15pF lcc2 3.4 5.1
I 45 6.3
50Mbps et
lccz 6.4 8.7
1S06542
V| = Veg ((1S06542) ; V, = 0V ( #5545 F 11
. e 1SO6542 ) locr \ lecz 19 3.2
WU LI - PO @) —
1S06542 ) cct . lee2 . A
1Mbps lect lee2 3 4.7
o 3 5 S Tk N b ey A S T
IR - ASiE S O FATIBIEIRIL T BN R AITIIT [ oMpps lcct~ loca 3.5 5.2
5’% ) C|_ = 15pF
50Mbps lcct lec2 5.6 7.6
(1) Veer =AM Vee
(2) ENx=Vcex H ENx =0V, HIERFA
(3) ENx = VCCX HTJ— f EEJEEE/EH%Z
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5.14 JFRetE - 5V IR
Voc1 = VCC2 =5V +10% ( EE?}(@’?T‘%ﬁ:TimMﬁE‘ , IZ/%E”E%%"LE% )

S WA mAME  AREME BAE| HL
teuns teuL | (RABIEIRIN (] ( 100kbps T ) 1" 18| ns
PWD JkBE R ED [to — topnl WEH 6 0.2 7| ns
tsk(o) S ) H et e (2) [] 171 38 3 6| ns
tsk(pp) BR8] (AR 1] 3) 6| ns
tr fifusk Rl o g:an 1] PR 2.6 45| ns
t [k RN i ] 2.6 45| ns
terz FEFAARARAERT | v e~ 2 e BEL U4 18.6 258| ns
tpLz BB IRAEIT | G B 28 i BEL T S 6 18.6 258| ns
tpzn A FAERRAER | mPABUE T & T 1S0654x 14.2 211 ns
tpzL S FAERRERS | PR AR , & T 1S0654x 14.2 211 ns
tey M UVLO 24 24kt i 1 i i) 300| s
too 50 AR B4R H by yCO T2V LR 2T 0.1 03| s
tie i ) ¥ B 152 22 50Mbps I} (1] PRBS %)y 216 - 1 1 ns

(1) WFR kR

(2) ooy 2 BA R BN B PRAA A L2 MRV © P Sl NS E i FLYE SRS AT ) ST 26 AR D 7 ) 19T 2%

(3)  tok(op) 72 LA T AN 8 P 1) £ 25 5 2 1 P e RS R 1) 50 E - AEAR )P « JLRE . B SRS R T, IR EEA )7 1 b FF
%
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5.15 FF 45 - 3.3V HE
Voc1 = VCC2 = 3.3V +10% ( EED‘(@'T%WT{M@ , Bﬁjt%ﬁlﬁﬂﬂ )
23 WRFEH BAME HEUE BAME| HbL
e e | AESRIEIRIN ] ( 100kbps F ) 1 18| ns
PWD Bk 3E R EO Jtop -~ teuul WS 1-1 05 70 ns
tsk(o) JETE ) O A [ ) [e] e S 6| ns
tsk(pp) ggﬁ:@{ﬁﬁ“ﬂ“ﬂw) 7 ns
tr #’éﬁ&ﬁ%%ﬂﬁﬂ‘fﬂ 25 4 6 1.6 32| ns
tf Eof RN | 1.6 32| ns
tprz FEFAARARAERT | v e~ 2 e BEL U4 23.2 344| ns
tpLz AR RR BT | I T 2 v B P S 6 23.2 344| ns
tozn RN | BB B A | T 1SO654x e 166 23] s
tpzL o FAERRZERT | TR AR | & H T 1S0654x 16.6 23| ns
tpu M UVLO 245 2% Hi 20 (1 s [) 300| ps
Y RS, S
too 80 DR RE R LA H A 1 ) P OO T2V LT 2 0.1 03| s
tie R [F1) D B 5% 2 50Mbps I ] PRBS $iii h 216 - 1 1 ns

(1) WFR kR

(2) ooy 2 BA R BN B PRAA A L2 MRV © P Sl NS E i FLYE SRS AT ) ST 26 AR D 7 ) 19T 2%

(3)  tok(op) 72 LA T AN 8 P 1) £ 25 5 2 1 P e RS R 1) 50 E - AEAR )P « JLRE . B SRS R T, IR EEA )7 1 b FF
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5.16 JFHFE - 2.5V HIE
Voc1 = VCC2 =2.5V +10% ( EED‘(@'T%WT{M@ , Bﬁjt%ﬁlﬁﬂﬂ )

23 WRFEH BAME HEUE BAME| HbL
tpLH~ tPHL AL 3R HEIR I 1] ( 100kbps T ) 12 20.5| ns
PWD Bk 3E R EO Jtop -~ teuul WS 1-1 0.6 71| ns
tsk(o) JETE ) O A [ ) [e] e S 6| ns
tsk(pp) ] i 1) () 7| ns
tr s LI PR 2 4| ns
tf Eof RN | 2 4| ns
tPHz AR R RN | v S A e B P 28.1 43| ns
trLz SEFHARIERS , (6Hh 2 B BLHUA e 28.1 43| ns

Z N
tpzn Jo A ARERS | PP s, & T 1S0654x 20.4 36.3| ns
tpzL o FAERRZERT | TR AR | & H T 1S0654x 20.4 36.3| ns
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5.17 JFRHHE - 1.8V HIR
Veet = Veee = 1.8V £5% ( ERVIBIT R TINE s BAE A A )

S WA mAME  AREME BAE| HL
e e | AESRIEIRIN ] ( 100kbps F ) 15 24| ns
PWD JkBE R ED [to — topnl WS E 11 0.7 82| ns
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tsk(pp) BR8] (AR 1] 3) 88| ns
t fifusk Rl o g:an 1] PR 2.7 53| ns
t [k RN i ] 2.7 53| ns
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tpLz BB IRAEIT | G B 28 i BEL T S 6 40.3 63| ns
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tpy M UVLO 2575 Rk H 2t (1 ) 300| ps
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tie i ) ¥ B 152 22 50Mbps I} (1] PRBS %)y 216 - 1 1 ns

(1) WFR kR
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5.18 JLRURRE

14 8
— lcc1at 1.8V — lccrat 1.8V
— lgczat 1.8V — loczat 1.8V
12— Iecqat25Vv 7|—lccrat25v
_ — lgcpat 25V _ | tcceata5v
g 0| =iaisy € 0| =iy
€ — lgcrat5V £ |— lccrat5V
g g| — locaats5V g 5| — lecoatsVv
o (&}
g ; // § . /é
3 =1 ——]
g ] ? L
4 3
2 2
0 10 20 30 40 50 0 10 20 3 40 50
Data Rate (Mbps) Data Rate (Mbps)
Ta=25°C C. =15pF Ta=25°C CL = f#

& 5-1. 1S06540 5, IS06540F iy B S5HITE R <R ( 15pF
73 )

K 5-2. 1S06540 % 1SO6540F =i Hifl SEHARBERA MR R ( £
#)

14
— lecrat1.8V
— lcczat 1.8V
12| — Iccrat25V
| — lcceat25Vv
< — lgc1at33V
E 10— 1lat33Vv
5 — lccrat5V /
é sl — lcczatb5Vv
g 6 —
S
(2]
4
2
0 10 20 30 40 50
Data Rate (Mbps)
Ta=25°C CL = 15pF

& 5-3. 1S06541 ER ISO6541F HiJE i SHITHRE X R (15pF
7 )

10.5

— lccrat1.8V
— Icczat 1.8V
9| — Igcrat2.5V
_ — leczat25V
< — Icctat33V
E 75— i5at33V
g — Iccrat5V
s sl — loczat 5V /
> | —]
g 45 ‘ _—
? cz%ééézzzszz_——
3 =
—
1.5
0 10 20 30 40 50
Data Rate (Mbps)
— oKo N .
Ta=25°C CL= Ef#

K 5-4. 1506541 B ISO6541F HF R SHIRBERAMKR ( L
#)

— lgcrat 1.8V
— lgczat 1.8V
12| — Iccrat25V
= — lgczat 25V
3 — lgc1at3.3V
E 10— |i5at33Vv
‘QE’ — lccrats5Vv
£ g|— leceatsV
o
>
S
(2]

—
) ///
2

0 10 20 30 40 50
Data Rate (Mbps)
Ta=25°C C_ = 15pF

& 5-5. 1S06542 5, 1IS06542F EE il 5 ¥IEE KR IX R ( 15pF
HE )

8
— lcc1at 1.8V
— lcczat 1.8V
7| — Icc1at2.5V
|7 leceat25v
< |— lccrat33Vv
E 6| — |ccat33V
‘g — lgcrats5Vv
£ 5[— lec2atsv
o //
g, /4
s =
@ %¢//’
3 -
2
0 10 20 30 40 50
Data Rate (Mbps)
— oEo _ S
Ta=25°C CL=Lf#k

Bl 5-6. 1S06542 B 1ISO6542F HE B SHAREEKAINIXR ( Th
#)

8
— Veerat1.8V

7| — Veczat25V
S |— Veciat33v
o 6| VecoatsV
>
£
S5 I—
s L —
g 4
]
% 3 —
5
3 \
c 2
o | ———
2 —

1

0

-15 -10 -5 0

High-Level Output Current (mA)
Tp=25°C

E 5-7. R Y4 B S R e P R E R R

0.8
— Vgcrat 1.8V

0.7 — Vcczat25V
s — Vierat3av /
o 06— VeczatsV
=3
8
;3 0.5
5
£ 04
5
o
T 03
2
@
3
1 02
3
3

0.1

0
0 5 10 15
Low-Level Output Current (mA)
Ta=25°C

FEl 5-8. K FE P R S/ R P A Y SRR TR RISR 2R
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5.18 JLRUIRHE (42)

1.65

16

1.55

15

13| — Veer+
— Veei-
1.25 | — Veca+
— Veea-

Power Supply UVLO Threshold (V)

-55 95 125

-5 45
Free-Air Temperature (°C)

Bl 5-9. HIFERERIME 5 BAREX M T B R KRR

17
16
g 15
o
g
£
- 13
3
R — ——
&1
® ,—”;
g 10
g
I3
T 9 — tpyLat 1.8V — tpyat2.5V — tpy at5V
s|—| — tnat 18V — tpr at 33V — tpqats5v
— tppLat25V — tpqat3.3V
7

-55 95 125

-5 45
Free-Air Temperature (°C)

5-10. A& IBIER I 5 B 408X T BRI X R
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6 ZHMERR

__________ Vel
OUTX Vi Ji 0% ! \50%
| ! ov
Lo | |
¢ i —»  e— — e
Input Generator p— SL Note B | !
ee Note
(See Note A) Vo i — — . VOH(OUTx)
Vo s0% 90% N 50%
- ————- 10% ————— - v
Lo o OL(OUTx)
t—>  — —> et

A, ENIRI R LU R R A 2R AL ¢ PRR << 50kHz |, 50% (5L Lt < 3ns, < 3ns , Zo =50Q . HiAuiHHE 50Q HiFH &K
FINX (BN ) RAESMES . SEBRB IR 500 .
B. CL=15pF I-4{ +20% i B P9 AR AN B FAR

B 6-1. JT IR AR ok e B A P TR 35T

Vi See Note B

Vee_uvLo-Miny
ov

Isolation Barrier

|
IN = 0V (Devices without suffix F) ~ INX OUTx :
|

- ; . . Vo t
IN = V¢ (Devices with suffix F) : : | DO default high
19 c = —= ! Vor(ouTx)
=1 See Note A vV
' ' [e]
“““ VoL(outx)
default low
A.  Cp=15pF Ju7 £20% Ju [l N AR AN A LA
B. HERERITHEZ = 10mV/ns
B 6-2. BRI\ H S I b i R P B D i B T
Yea Veco
P !
C=0.1uF 1% L c-omrsn
Pass-fail criteria:
/;; : - : The output must
-2 remain stable.
INX & oUTx
S1 S
[B=1I
—© 18 *
13! Vor(ourx) Or
= T Voroutx
GNDI/J7 + Vem - é GNDO
A.  Cp =15pF A& £20% S P (KGR A & AR .
B. ENx=Vcc, £ CMTI Wi IA] 5 i .
& 6-3. SLAEBRAHII B K
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7 AU

7.1 8

ISO654x FFI &R T K8t (OOK) Y77 58 , Ml i T — S A fek i1 o 0 A S 0 7 el

I F I L W B I R R A R — M BT RES | TN SOAME SRR 5 — MRS . BRI E R R E S
VAT JE S 5 AT R R R B G A . 1SO654x #AFIE R T Je i B EEBR | AT 74 CMTI 1%
BE , I BRI E AN 10 BB T O AR R G o

7.2 ThEE T HEE

Transmitter Receiver

|
| | ENx

|
00K }
Modulation _I ]
INx
—‘> TX Signal Isolation RX Signal Envelope OUTx
Conditioning | Barrier I Conditioning Detection

Oscillator |—— Reduction

Emissions | |
Techniques | |

B 7-1. #T OOK K IR B & KM & T HE R
7-2 JIR T RS 5 58 AR IR B AR 41

TXIN ‘

Carrier signal through
isolation barrier

RX OUT

B 7-2. =TI 08% (OOK) HAHIF R
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7.3 FRMEULEA
R 71T 28R
R 71, B
A TBEIE 71 BAEHEEE BRikFr ESpo]
1SO6540 4 MIEF 50Mbps =n DBQ-16
0 MR I W
4 AN IET
1ISO6540F 0 MR 50Mbps i DBQ-16
3ANER N
1SO6541 1 AR 50Mbps = DBQ-16
3 ANIE
1ISO6541F 1 AR 50Mbps S DBQ-16
2 MR N
1SO6542 2 AR 50Mbps = DBQ-16
2 NIEH
1ISO6542F > MR 50Mbps (i DBQ-16

7.3.1 BREFHFIE (EMC) HEEFIT

g TR AR 22 2 F #R0us 5 L (ESD) HUHRIE R A2 (EFT) RV AN L A8 S 25 T IR ARH iUk 1IEC

61000-4-x F1 CISPR 32 45 [E Frr 6 iX L8 G T PLidAT T e Ak . R KA R RE A A FE AR KRR R EL
TN LR AR BETH AN A R, (H 1SO654x R V23R AR 285 e it B |, A B T sk KR g fafidt .

7.4 ZRFThEERE
R T7-2FH T 1SO654x ZetEmThfeti=t,

£ 7-2. R
WA St e et
Veei Vcco (INx) (ENx) ¢ (OUTx) e
H H s H A
: EAEAT + M B B HRAS
" o L H ST L
A N B - INx IFFT | AHNCER i SR E AR . 190654x
Tre H ST ML w7 i ISOB5AXE (4 F Jadt ) MIERAK 64 .
X PU X L z B MR (I | 2 S50 H A R
BRUHER - Voor o HUT |, STt h AR A Bk U B B R
. 1S0654x ERH A H T, 1 1ISO654xXF ( i F A%k ) RN A AE
PD PU X H s B | AT
Voo I EHUESO F IR | SR AR\ M SR A T 1L
T R AT e TS O
| Voco & ET , MR R HED Voco MK EHLFEBON N | T
X PD X x O e e S (e

M
@)

Veer = WA Vee 5 Veco = il Vee 3 PU = EH (Voe = Vee_roming) 5 PD = T (Vee < Vec_uvio-) 3 X= A5 S H = HiE

o L= KRB ; Z = mbid

| VCCJJVLQ - < Vgg 1% Veco < Vee = VCCfRO(MIN) B, AT EIRA .
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7.5 2244 1/10 R E

INx

Input (Devices without F suffix)

Vcal Veel Vel Vcal

Input (Devices with F suffix)

Vecel Vel

Output
Vcco

OUTx

Vel \Yele]
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8 [N FH Ak
B/

LA SR 7> B SAE T T ofes |, TI A ORICAER PR e 8tk . T B2 7 B AR DT E & oo
RMEHTHNA. 20 M IS R SR LB, AR RS ThEE.

8.1 MR

1ISO654x @& mthfe . ARTHFER VB IE B 7P 2 & . X LB I ERE T , ATFEIRAT ( 24 ) IREh s
JS7 T HR R TR A R B T BHPUIRAS . 1S0654x #44 R A il CMOS B4 REIAR

Voot M Voo XA HL I 0 F 5 R R TSR 08 1.71V 2 5.5V, FEE M w2001 |, Bl | fEHEs TR T, o)
A AR AT H s B o B — Bt el . it AN 1ISO654x Veeq #R4E 3.3V HIE ( 7 1.71V £ 55V EEKN ) , A
Veeo 4L BV R (A 1.71V £ 5.5V N ) « FRSeBlbE s 24t , BUr e & as il v] F{E 2 45 i P as . i
FHE 7 b B8 2 BE AT Wi IR R TR A A2 i W 5, BT R S SR AN A AT AR s 4 bR dE |, IR
TBe = #m CMOS 88 TTL U5 54k . ANE 8 DA s bR e Wifer | 5 25 858 5 A A T2 a2 il %% (B MCU =X
FPGA ) FIEHE # Ak BEE 2RISR 2% 2 1]

#1:

ISO654x & — K INAERA B 2%, RLFRUENI PG BAE . X T 75 BE A bRUENAE N | & b 40
£ 1SO644x. 1SO674x. 1SO774x BY ISO784x R FIIEF IR B 2%,

8.2 LN
K 8-1 o 1 M A AT AN BLE 11 (SPI).
T
;; Vee py _g‘:sg MB;u?'SZOL l l LIN out vls.sv
Ginm 1 E MBRO520L T T - GND—IT

Lot

ISO-BARRIER

]
]
]
|
Ui (R
' =
— % i I%
J' veer [1] vee2
ENT [1] EN2 ==
PV o Na 11| outa s
|$O:vl541
XOUT  nispmo SCLK INB H ouTB SCLK OSTE 4 Analog
an MU spo INC |1 ouTc SDI Input
|
0 sol OouTD (| IND SDO
Dvss GNp1[!| enp2 GhD)
LT | | 1
l
L 1

B 8-1. HTEF 4 Ma KM AR KR EK SPI
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8.2.1 il ER
T A X e S HEAT VO, 1 8-1 B B
% 8-1. %t

28 Ui
HLJEFLE © Voot M1 Vees 1.71V % 5.5V
Vet A GNDA 2 [ i 25 48 i 2 58 0.1uF
Viez Al GND2 2 [ 1 2 58 H1 75 3% 0.1uF

8.2.2 JEH R i L FE
AR T FTEAMNR IOk m e St m B B BR G IR e A A%, 1S0654x R A AL T PN F1 0 55 I F 23 4
BEaT LAE
0.5mm maximum 0.5mm maximum
from Vecy from Vcez
[+ e
I l | I
0.1uF + = v 0.1uF
Veer | Vee
1 L 16 [F—o¢
GND1 [ GND2
(|2 I 15 [}
— I N
INA > MTls— > b > 4[] > OUTA
[
N
INB » T4 —>—: :—/>_ 13T} » ouTB
INC > T1s5s— >— I—\>— 12 T1 » ouTC
[
outo —«¢ T 1s : :—<]— 1 [T} « IND
EN1 I EN2
17 | 10 T—
GND1 . GND2
1 e
1 1

& 8-2. HLA! ISO654x HLi%

28 ERXFIRIE
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8.2.3 W/ Z¢
TTHRRT 1S0654x R AN EH1E fx REFEH A 50Mbps T FHMERSh AT 5K I FBE i HL AR 1 .
y Time = 5 ns/ div

Time =5 ns/ div

/KF 5ns/div , 3 H 1V/div. 7K°F 5ns/div , FEEL 750mV/div.

& 8-4. 50Mbps PRBS 26 - 1. 3.3V 1 25°C T

8-3. 50Mbps PRBS 216 - 1, 5V fl1 25°C i
1ISO654x R & 1ISO654x IR E
2

Time =5 ns/ div

JKF 5ns/div , H 500mV/div.
& 8-5. 50Mbps PRBS 216 - 1, 2.5V 1 25°C F ] 1SO654x HR &l
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8.3 HJRMREIN

N T AE B ORI IR A5 R AT EEIE AT, EEUCEF 0.1 n F 5% B LA B O E S N A H YR ST ( Ve
A Veeo ) Abo ZHZMIUS S FITBEIR S CE .. W BN b RGBSR s gs | 0 a) £ BhAR s 28 IR 5 28 A IR
AR R R B R . A TS A A AN A RS (T i SN6501 B SN6505B. R Tix 2B |, A S TE4HIK)
FYR BETHANAS TR 2Rk B WL , W20 SN6501 [ 2 (i 35 [ 78 4 ) 7% 5% SN6505B i 2520 1 Ji T 1 e 7 1A
BE I 7

8.4 fiF

8.4.1 H/F7EH

B/ TEEEA BRI AR AAAE EMI PCB #it. A#t— 5 8GE EMI, al i FHIUZER (G20 R EAG R
) . WERMNERSDIFEULTIT (ML) @ @EES 2 B2 BEEMMEITES 2.

o FETRUR A E e 2 T G A A AL ( S LSRR ), I B S A5 AR B R 1) R A R A A R 2 [

KPR SE L
o JERAE SRS R SFUE AR OEMR | FTUOMEM A B2 YT, HFOVIR [ AR S R R
R

o FEEHEHZEMCE RIEE | BN A RZ) 100pF/inch? [ 5% i HLAY .
o TEJRE Kt RS R S S AT S BE Y RVETE | RO S S e B M R R R LA S B A
EEEEE .

IR EHON R R S SR, ARSI N RIRE R RS, DR R R AR BB
TH T {4 B CRAF AU E O B 1L H it o BeAh , RS A YRR GE A F R AT HE 0 2 T DU LA S SR At , AT B2
BRI S5 L

ARV W, TES B 205708 & 75 i) i1 75 7 N T
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Solid supply islands reduce
inductance because large
peak currents flow into the

Ve pin

1/0 pins
routed on top
oron
alternate
layers (with
vias)

Solid ground
planes reduce
ground
inductance and
dissipate heat
through PCB

0.1uF capacitance
0.5mm maximum from
VCC1 to GND1, low
inductance vias to
ground plane

0.1uF capacitance
0.5mm maximum from
VCC2 to GND2, low
inductance vias to
ground plane

GND1

Ground 8
Plane
(2™ Layer)

low inductance vias to
ground plane at GND

low inductance vias to
ground plane at GND

pins pins
& 8-6. 7 )Rl
aamn
High-speed traces , :
10 mils i
Ground plane > ] :
T i Keep this
_ i space free | FR-4
40mils ¢ from planes, | g~ 4.5
i traces, pads, !
i andvias |
Power plane . ——
10 mils
i : : LI

Low-speed traces

& 8-7. fi R~ PCB &
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PACKAGE OPTION ADDENDUM

24-Jun-2026

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
1SO6540DBQR Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 6540
ISO6540FDBQR Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 6540F
ISO6540FDBQR.A Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 6540F
1ISO6541DBQR Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 6541
1ISO6541DBQR.A Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 6541
ISO6541FDBQR Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 6541F
ISO6541FDBQR.A Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 6541F
1ISO6542DBQR Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 6542
1SO6542DBQR.A Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 6542
1ISO6542FDBQR Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 6542F
ISO6542FDBQR.A Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 6542F

@ status: For more details on status, see our product life cycle.

@ Mmaterial type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.
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Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF ISO6540, ISO6541, ISO6542 :

o Automotive : ISO6540-Q1, ISO6541-Q1, ISO6542-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
1ISO6540DBQR SSOP DBQ 16 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
ISO6540FDBQR SSOP DBQ 16 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
1ISO6541DBQR SSOP DBQ 16 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
ISO6541FDBQR SSOP DBQ 16 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
1ISO6542DBQR SSOP DBQ 16 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
ISO6542FDBQR SSOP DBQ 16 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

ISO6540DBQR SSOP DBQ 16 2500 353.0 353.0 32.0
1ISO6540FDBQR SSOP DBQ 16 2500 353.0 353.0 32.0
ISO6541DBQR SSOP DBQ 16 2500 353.0 353.0 32.0
1ISO6541FDBQR SSOP DBQ 16 2500 353.0 353.0 32.0
ISO6542DBQR SSOP DBQ 16 2500 353.0 353.0 32.0
1ISO6542FDBQR SSOP DBQ 16 2500 353.0 353.0 32.0
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; PACKAGE OUTLINE
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

SEATING PLANE

/1

228-244 TYP
" [5.80-6.19] i <~
A
T PIN 1 ID AREA 14x 0250
16 [0.635] -
1 | =" s
—] =3
—/ ]
189-197 L—— X
[4.81.5.00] 175
NOTE 3 —/ ] [4.45]
—/ ]
—/ ]
s == 7/{ _V -
9
16X .008-.012
B i;5801_-';5978] — [0.21-0.30] —=| .069 MAX L
NOTE 4 [ [.007 [0.17@ [C[A®) [BO | [1.79]
/ \
( |/ ) \u
| .005-010 TYP
. J \ / / k J [0.13.0.25]
E /
N~ \ T
SEE DETAIL A
010
[0.25]
GAGE PLANE
I — —
. 7§/ AL .004-.010
0°-8 [0.11-0.25]
.016-.035
[0.41-0.88] DETAIL A
(041 ) ==  TYPICAL
[1.04]
4214846/A 03/2014
NOTES:

-

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 inch, per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MO-137, variation AB.

o wiN

i3 Texas
INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

16X (.063)

[1.6] SYMM SEE

M (t DETAILS
- | 16

16X (.016 ) ] % |

[0.41] i

s S s

Lo E= —

’ |
jﬁ — | ]
14X (t826530 ]) lil ! ]
635 8
ﬁ‘ |

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK SOLDER MASK
METAL [ OPENING SPENIN G\ /METAL
S N S
1
;

Lo === -
Ae .002 MAX I=— .002 MIN
[0.09] [0.05]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214846/A 03/2014

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

16X (.063)
[1.6] SYMM
¢
\
|
|
|
|

- -
w5
T

STLMM
= T R i R
T —— |
14X (.0250 ) ﬁ |
(0635 J—— | o
| (213) |
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.127 MM] THICK STENCIL
SCALE:8X

4214846/A 03/2014

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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