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triz | TAE—T I, Low LoD AL e —F U A~D 4 7| ns
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trz | T A= T VR, High LLinb iAo B —2 o Z~D ) 6 10 ns
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: — - X 7-11 2%
tPZH /r*’—jll/ﬂ?]_’ﬁaﬁ\ |E'J/(‘/t°—§f‘/7\75\% ngh I/A\\/[/’\O)Hjjj 10 15 ns
tpzL AF—T VR, BAE—F L ADD Low L)L ~DH T 10 15 ns

M

FEHEMEI L9 _ T 25°CC, 3.3V OEMELELHEALET,

Copyright © 2026 Texas Instruments Incorporated
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(2)  HBMMIAFa—F, UV /T &ETEETS 2 DOT A ABMOMEIRELEOZEL CERSNET,
(B)  TuHiE BEHHEEIC LS TIRIES N TOET, AT A2 T 2D Yy R OREA LKA S VELT,
(4) . Vip=400mVyp . Vom =1V, t, =t = 0.5 ns (10%~90%), 30K Z % 57 L CHIE,

(5) . Vip=400mVp, . Vo =1V, t, = t= 0.5 ns (10%~90%), 100K %2 54>~ L CRITE,

(6) E—2 V— B VBT, SULR AFa— (typ) ICEBY v A EERET

6.11 K RAVH1E

594
592

590

588

586

584 /
/
582 pd

580

/1
578 |
576

Vop (mV)

3 3.1 3.2 3.3 3.4 3.5 3.6
Vee (V)

Ta=25C

6-1. ZENHNEE LHHIGEE L DR

10 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated
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7 185 A —& AIERFR

Vee

I

‘ Va + VB

Copyright © 2016, Texas Instruments Incorporated

B71. RSANODERESLUVERDESE

A 3.32kQ
D VaB 4990 1V £ Vet <34V
\
B 3.32kQ
Copyright © 2016, Texas Instruments Incorporated
A TRTOEHFIOAEIT 1% TT,
B 7-2. ZB)HHEET X MEIK
R1
2490

C2 2ng0 ;7r2.5pF \
4, TeF 77

Copyright © 2016, Texas Instruments Incorporated

A TRTOAT VATt T3 < Ins, 7 OLVAJE IS = IMHzZ, T =—7 ¢ A7)V = 50 5% DRt R oV =L —2pbifgahEd,
B. C1.C2,C3(ZiX D.U.T. 5 2cm LINOFHUEZR B L NG EOF &N E Fiv, AL £20% T,
C. R1BIONR2I4&EMFE, FKilFE, A7 +1% T, D.U.T. 2»5 2em DNIZEIESILTOET,
D. Vosrp) DORE 1X, -3dB HklE2 1GHz LA EOT AMEZS TITVET,
B7-3. RSANDORBE— FHHABEDT R MEIER & EE
A , los
-1Vor34V
Copyright © 2016, Texas Instruments Incorporated
B 7-4. KSA/NEHRT R NERK
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oo w >

oo w >

*

R1  Output
50 Q

Copyright © 2016, Texas Instruments Incorporated
FRTOAN IVAIE , F243 b < Ins, AW = IMHz, 72— YA 2L = 50 + 5% DOFER >V = kL —2h bt S ET,
C1.C2, C3 (X D.U.T. 775 2cm LN OFHUIBE SIS L OB ROR &G Eh, 27T £20% T,
R1I3& B A E, iS4, 272 1% T, D.U.T. 235 2 cm DINIZELESILTWVET,
HEVL, -3dB FHEiEA 1GHz LA LT AME#R CITWET,

7-5. EHHAEBSORSANTA AR, 94320, BEOERE

R1
2490

T %
0VorVee E T 05 oF Out‘put 3
A

DE

\ \ +———— ~ 0.6V
Output With | | A
\ \ \ oV

D at V¢ ‘ ‘ | |

Ot —e— >tz
Output With ‘ ‘

oV
a0\ T
————— ~-06V
Copyright © 2016, Texas Instruments Incorporated
FTRTOAT VAt F20E 4 < Ins, AEEL = IMHz, T 2—7 1 121 = 50 £ 5% OFEEFF oY = XL — 2 bilfaEinET,
C1.C2, C3, C4 (TiZ. D.U.T. 725 2cm LINDFHUBE 2R I L NG ROREANE E4L, A7E1E +20% TT,

R1 BLOR2 1B BRI, KEFELE, A7 1% T, D.UT. 75 2 cm LIRIZEEIILTHET,
HIE I, -3dB H g2 1GHz LL_ DT AMERR TITVET,

7-6. RZANDAF—TIN I T4 £—TIVESEERLER

RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2026 Texas Instruments Incorporated
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0VorVce

Va, VB 1.62kQ, 1%

Copyright © 2016, Texas Instruments Incorporated

7-7. RRERREHNEE

Vee
CLOCK
F 1/f0 4 oo

Period Jitter

IDEAL
OUTPUT OV——l —_——\—— Vee
Va Vg PRBS INPUT ><><>< Vo2
\%

0

IH 1/f0 ﬂl

ACTUAL Peak to Peak Jitter
OUTPUT OV——/ ———\———
[ Va -VB S
Va Vg | \ X

F to(n) —— OUTPUT 0 V Diff

tiitpery = Ot(ny -1/f00 Va -VB

—| f— tjipp)

Copyright © 2016, Texas Instruments Incorporated

A, TRTOASVLAIL, Agilent 81250 Stimulus System 2 HfffaSIVET,
B. JEX, TDSITI 7/ Vr—ray Y7y =T %FITL D TEK TDS6604 CTITWVVET,
C. JA#IYv#iZ, 100MHz 50 £1% T =—7 1 A7V DIy A &ML TRIELET,
D. VALY ZiE, 100Mbps 215-1 PRBS A /1AL TIIELET,
7-8. RSANDD v & MERR
N
— > A
H
i Vem  Va
(Va + VB)/2 ‘ Vg ‘
| i
Copyright © 2016, Texas Instruments Incorporated
7-9. L—NOBEB L VERDES
£ T71.Type-2 L—NDANAVy >3k TXNERE
RRELUTAELD RERLLTALD .
R, S5 EB AN BE AR A R oy
Via Vig Vip Vic
2.400 0.000 2.400 1.200 H
0.000 2.400 -2.400 1.200 L
Copyright © 2026 Texas Instruments Incorporated BHH T 57— N (:;j,; X wé\b-@) g 13
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RT71.Type2 L—NDAARV Y 3)VE TR MNERE (6iX)

RRLLTALS REERLLTALS .
R g2 WA BE R — KA B oy
V|A VIB V|D VIC
3.475 3.325 0.150 34 H
3.425 3.375 0.050 34 L
-0.925 -1.075 0.150 -1 H
-0.975 -1.025 0.050 -1 L

(1) H=High LU, L=Low L~k HIBRREIXL & — 03 2 — T L ThHUUE (RE = L)

f

i T

Va CL Vo

I [

A

A, TRTOAN IV 20Tt < 1ns, JAI S = IMHzZ, T =2—7 1 A 2/L =50 £ 5% OFtEaF OV 23 L —2hbiitfashEd, CL
1Z. A7 20% DR KTy FE FEa T 4L D.UT. 705 2om LINDIE B A BREHAEDEZLOTT,

B. L, -3dB #ikiES 1GHz LA EDT AMERS TITWVET,

7-10. Lo —N\DEA 25 TX MR ERE

14 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated
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B Rp
1.2V 499 Q
Inputs VresT
VTEST Vee
A 1V
Vee
RE 7\1 _—  Veel2
oV
thL 4" tpLZ
_ Vee
Output R / Veo/2
N\ / VoL +0.5V
VoL
VTEST oV
A 14V

Vee
RE 7‘1 — Vo2

oV
thH 4" <« tpHZ
/ ¥OH 05V
\ N oH —0.
© 7 N Vec/2
oV

A TRTOATISVAE  F2E < Ins, JEES = IMHz, 7 2—7 ¢ Y17/ = 50 + 5% OFEEZFF OV = XL — 40 b iiiGSnEd,
B. RLIIAZE 1%, @BEIK, Kifi%ET, D.U.T. 236 2em DAL ESIVTVET,
C. C_ . DUT 26 2cm LINOFHBERZR B L ONE B AR T, £20% T,

7M. Lo—NDA =TIV I T 1 —TIIVERTR FEIKE LR

INPUTS
CLOCK INPUT - VAV Vic
__ 02V-Typet1 1V
Va -VB 0.4V —Type 2
Period Jitter
IDEAL  VoH———,
OUTPUT VCC/2 [ VA
VoL PRBS INPUT —— X ——— )} — — — X——
Vg
oH———,
ACTUAL Peak-to-Peak Jitter
OUTPUT Vgol2—— : Vo
H
VoL
OUTPUT v (o2 ——
tit(per) = |tc(n) —1/f0 | VoL

tjit(pp)
A, T RTOASVULALL, Agilent 8304A Stimulus System NS AEESNET,
B. WIEIX. TDSITI 77V r—ay Y7 =T #5Z4TLC5 TEK TDS6604 TITWET,
Copyright © 2026 Texas Instruments Incorporated BHH T 57— N (:jggf el wé\b@) g 15
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C. JAMITy#i%, 50MHz 50 +1% 7 =—7 1 F A7V DIy ASjEER L CIELET,
D. A2 EIY v 4%, 100Mbps 2'%-1 PRBS A S AL CRIEL £,

B’ 712 Lo—nD 2y & RERR

16 BRHCHIT 77— R 2 (ZERCEHO G DY) 255
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Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SLLSENO


https://www.ti.com/product/jp/sn65mlvd204b?qgpn=sn65mlvd204b
https://www.ti.com/jp/lit/pdf/JAJSIT1
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSIT1C&partnum=SN65MLVD204B
https://www.ti.com/product/jp/sn65mlvd204b?qgpn=sn65mlvd204b
https://www.ti.com/lit/pdf/SLLSEN0

i3 TEXAS

INSTRUMENTS SN65MLVD204B
www.ti.comlja-jp JAJSIT1C — NOVEMBER 2015 — REVISED SEPTEMBER 2020
8 FfHHsiEA
8.1 =

SN65MLVD204B 11, i 100 Mbps D5 5 & CEMET 2 I i b Sz~ VTR A MEEE Z81E 5 5
(M-LVDS) 51> F‘?%z%;@v/w\m‘* FRCOMIBMB~ LT HEA L MEESE %@Jﬁﬁfmi@ (M-LVDS) ##%
TIA/EIA-899 |ZYEHLL TV ET, 26D EIEEIT TIA/EIA-644 AR IZHERLL 7= LVDS SO EIEEICELEIL TBY, <L
FRALN T TV —2a AR ST DRERED B INESNCTOVET, RIA N I71E, &/ 30 Q DA E MG T 5~ /TR
AUt RREPPR =T BINERHEINTEY, AT R =2 DIEIETA LU INBAR T A 7 I TEXAIINT ., filf -5
B2 AA FTOET,

SNG65MLVD204B (%, -1V ~ 3.4V OFRAHE/EFEHIZHTZ>TH T 50mV OZEEIA T ELE T RRREA BN T5
Type-2 L' — " ZWNjEL TWET, Type-2 LI — &, BAE, TAR VAR ZOMOT 4 /L MREE TBERI O H 7k RE
AT DO OA Ty s ALy a R E iz COET,

8.2 Ny /K

8-1. SN65MLVD204B 7O v /K
8.3 HiBESREA
831 /¥T—HA> Uty ,
SN65MLVD204B %“/wx X, 3V~3.6V OO EFETE TEHEL . ZOHFAICOWTHESN T AMREEE AT

NTEELTOET, BIREEN 1.5V 2 FHDE (F-13. BIRBA AR TEE 1.5V ITELTUVVREX), U —F
NURSANEIFZ I N ]‘74/\Hjj375>m/l'/t —H AR BICRESNET,
8.3.2 ESD 1R%&E

SNB5MLVD204B D/ Adiif-1%, #8kV AMAET /L (HBM) 3L TF £8kV IEC61000-4-2 £ B Ikt 24 F v
ESD f&i#% i 2 TV ET, IEC-ESD 7 AN, HBM-ESD 7 ARLVIEAD LS D TT, IEC £F /LTl FEER
# CS 73 50% i<, FEHHL Rp 2% 78% KV 72d  HBM E7 /L J0b i It S KIF IR &LV £,

IEC 61000-4-2 Hlt& THESN TWDIIT, BB NMERSNDT AN TIETY, IEC =7 F vy 7 B O HHIME
PR LR T8, Eﬁﬂiiﬁleﬁiﬁﬁ@ﬁ%ﬁ DZETIMEREL ~ DRI SIVE T,
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RC RD
MN—e\ o 40
50 M 330 Q 35
(M) (1.5 kQ) < gg [10-kV IEC
High-Volt 150 pF Device €
ighVoltage c, - o pF) e 5 20 “IAVA"A\
Generator P Test (3 15 \ \
ol

0 50 100 150 200 250 300
Time (ns)

12 N 10-kV HBM
: | —T——

8-2. HBM & IEC @D ESD E 7 /)L & LEEBSDEF (HBM fEIIFEILA)
8.4 TINA RADWEEE— R
8.4.1 Ve < 1.5V TOBIE
ZORITIIARAE Y BEALE—F R0 ET,
8.4.2 1.5V < Vo 3V TDEHE
1.5V < Ve 3V OFPHOEWETL TOIEILRER THY, ZOFPANTOT NAAMERRIIRIES IV EY A,
8.4.33V< Ve <3.6V TDHE
BEIREED 3V LU 3.6 V EL N TOEMEIL, @ O#ETT,

8.4.4 TNA XBEEZR
£ 81.Type-2 L —/x (D
AA avpa}
Vip=Va-Vg RE R
Vip 2 150 mV L H
50mV < V|p < 150 mV L ?
Vip < 50mV L L
X H z
X F— z

(1) H=Highb~UL L=Low L~UL, Z = EALE—F LA X=Roh 77, ?2- R

&8-2. KSA4/nN ()

AT AF—=F Hh
D DE A B
L H L H
H H H L
F—7 H L H
X =7 z 4
X L 4 4
(1) H=Highb L L=Low L~ Z= @A =X A X=RANTT | 2- RNE
18 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: SN65MLVD204B
English Data Sheet: SLLSENO


https://www.ti.com/product/jp/sn65mlvd204b?qgpn=sn65mlvd204b
https://www.ti.com/jp/lit/pdf/JAJSIT1
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSIT1C&partnum=SN65MLVD204B
https://www.ti.com/product/jp/sn65mlvd204b?qgpn=sn65mlvd204b
https://www.ti.com/lit/pdf/SLLSEN0

13 TEXAS

INSTRUMENTS SN65MLVD204B
www.ti.com/ja-jp JAJSIT1C — NOVEMBER 2015 — REVISED SEPTEMBER 2020
8.4.5 FMGANH L N T EIEE
DRIVER INPUT AND DRIVER ENABLE DRIVER OUTPUT RECEIVER ENABLE
Vee | Vee Vee
o | ,_I :
I :— —, e | 360 kQ |
400 Q I 400 Q |
D or DE — : —I} AorB RE —]
| | |
'_
v 360 kQ | | < 7V |
T il
I i |
RECEIVER INPUT RECEIVER OUTPUT
Vee |llcc
]
—
: 10Q
I R
I
T
: 7V
]
—
I
Copyright © 2016, Texas Instruments Incorporated
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97 TV T —a  ERE

LLTFOT7 IV r—3arOtriaAlbaEmiE, Tl ORI E EN o0 TiER ., THERF O IEfEMES
SERAMLIRIEVNTZLER A, [H 4 O BRNZRT 28 O AEMHEIZ WL, BEEOEETHEIL Qv z
7R ET, BEARITE H ORFFFEEEABRIALL T AT HIE T, VAT LOMBREZ TR T LE N D
nE9,

9.1 FAEDIEE

SN65MLVD204B X, v/ VFRALITALRTANRBLIOL L — T, ZNHD T ANAADOREIL 7V ThDHER
BRICHEF NS RWAE N EL TATV LA R—=ZAAT =g ST AV S Ay B a—FE T, BEAWVERE CEHTEE
KR

9.2 REXMIET V-3

9.2.1 YNFNKR1 > FBIE

VT RA L MER Tl ZEDORNT L AIVHE LI DL — % 1 KOEETA L CHAESER CXET, v L FRay
CLE LT B A O E/RE VT, 2 DL EORTANBFETHIETT, ZOIHRRI T, RAVE Y — RAVNERIT
< IVF Ry T OV AT A TIERAL TE7R2 WA OMBENRRAELE T, v VFRAREIMEIZED . 1 OB 7 gk T
THITH O BEIBEN ARV ET BETA L BERTEERTA DN EE TR = D720 ARET A D
RS MLIEIT>TOET,

VAT LRFHE DE R T D EREIL, T AARET S R (AX ) ICk o THEB D AR AET HA e — 4
VADAHEGE T, L TFIRAL S MR T —ORUME B RiEER ERT A1, B AAADA L E—H L A~y
F LI AGB =y U BHIEESNIAE SR TA BT ENEETT,

=100 Q %E

9-1. RIVFRA > MERK
9.2.2 5=
ZORFHITIL, # 91 ICHHEN TWERTA—Z &ML ET,
xR 9-1. BEI/NSA—%

IRGA—H fE
RIA/NEBIREE 3~3.6V
RZA30 AN J)EE 0.8~3.3V
RIANDIEFIRE DC~100Mbps
MABER A B —F R 100 Q
HUHSAT (Z2H)) 100 Q
L=\ =R 2~32
Ly — NERIREE 3~3.6V
Ly — "D ASEE 0~(Vcc — 0.8V
Ly — D SEE DC~100Mbps
RIANREL =DM O TR 27k 1V
20 BHHZB S5 7 =P 2 (DB CHM O b)) 255 Copyright © 2026 Texas Instruments Incorporated
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9.2.3 HH/GR5TFIE
9.2.3.1 B REE

SN65MLVD204B (%, HEJR CTEMELE3, 7 A AL, &K 3 V., &F 3.6 V OEJRCOEEL YR —RLTET,
9.2.3.2 EBRNANRBE

PRARZ v FUoE, XU — FAANE 2—a Bl CREERAE 2 R-UEd, KEERE T, BROM A

A THRD TIRL 725 TV ET, 72720, KO EWER B O E i) @/J?/\&~/%{z:fﬂ%“é7ibf> BT TR~
DIEA L —H A INAZHERFTERNWZENIL DV ET, ZORBINTKHILT D7D SARR arF oz AL E
9, 3 R—R LoUL TRERED/SA /A 225 2% (10uF 75 1000uF) 2 458, kHz LoV ETOHIPA TR
R Ra R CEET, VROV AXERZORMR T, KE72ar T HIAA T U T M CRE A o5
AMEEFFOMEMBHVET, ZOMBEEMR T D21, K/ Oa 74 (nNF~PF) % IC OIZe— B /UIZEO AT
LERHVET,

BTy Fo 7 EEREEET T UF (AR 0603 F-iE 0805) 11, /A8 AL FLH DY —R (X%
VADKI AnH THAHT-0  mHEERE CTOY—R AU Z 72 2 f/NBICI A $9, 72&x1E. V— BB AEUER) 7y
TV DYV—R A TH A FHK bnH T,

M-LVDS F» 7 Cr—A /L THEM T 5/310/32 a7 O fEiL, Howard Johnson & Martin Graham 122 %[ High
Speed Digital Design — A Handbook of Black Magic (57 V4V ikEE - 7Tv 7~y 7 DN RT77) (1993 4F)
WZHE-T 1 BIO 2 TIRETEET, dns DIEZ ORI ERVEERIE, 100mA OTU — AN — ADHE ERE
BIZ, THY AR AL RN A PERMET BT RTOD M-LVDS 7 3A ABFHEL TWET, ZOFI Tl KA SR/
AR 100mV T, ZOfEILEREFCRIA ATREZ: /A R ANV xy MI Lo TRAVET,

_ AIMaximum Step Change Supply Current T
chip — AV, X IRise Time
Maximum Power Supply Noise

(1)
100 mA

CMLVDS = [—J x4ns = 0004 MF
100 mV (2)

9-2 1%, U—R A2 Z X AEARRL , AL~y D=7 4 (10uF) & EFEOZ & (0.004pF) LD fE o i &
WA T R —F D8 RLTCWVET, /DR EETF v 7 ICTEDRYESIT TR ELE T,
33V

1 1
I 0.1 bF :T[ 0.004 F

9-2. #EBEXNB M-LVDS NA/XR AT oHDLATI

9.2.3.3 RSANDANERE

ANBIZ WTTL G HEZITIMDZENTEE T, RIANTH 1.4V OIREAL v =2V R TEELET,
9.2.34 RSANNHENERE

RIASDAFRGEAECTOEHE FRMAE—RNHEEX 1V, Z8)E 513 540V T,

9.2.3.5 RIRIEH

TTIZEHALZX91C, M-LVDS @EF v, 2 o@?ﬁ&#%ﬁﬁff& %éhﬂmi@%x%%[@ﬁé 5 R 2 5
LES, _mﬁa@ﬁﬁ i EEESNTEREL =N AN OELICERTHHEE R, BIFRy TN AT
VT 4% MR 32100, IR AR LT A DR EA —57 /xu? /%/7 THMLENRHYET, MEIFERIIBAT ¢
T DINFEE rélz4’/t ~é? VAD 10% LN THLHZ L2 fERTHLENDVET, BT DAL E—F AN 100Q %
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HIREL TWDIGE | it 90Q~110Q IZT DM ENHYE T, WE | T4 R UHHTUIRET A > O #& b (TR
Lij‘o

9.2.3.6 LY—/\DANES

AHLTHO M-LVDS L ¥ — 3% M-LVDS HSIZHEHLL TR0 NAOREZIELHELET, ZHDOT A A%
Type-1 BEU Type-2 Lo — "ZHE#H L TRV, -1V~3.4V OFERHHIZHT->TH 97 50mV O ZEENFEE T/ IRk
A TEET,

9.23.7 VLI—NANRVy 3R (74 E—7)

MLVDS R TIE, Type-1 L —3E Type-2 LY — AR ERSNVTHET, Type-1 LI — "D ZEEN A TJEEAL v
DLRITEIE OV TT, Type-2 Lo — _DEF A SEIEAL v a/LRIE OV MHDA 7By T, ZHICKYEBIEAENR
b\i&’ﬂﬁﬂjbiﬁ“ F7 v ATV — SN G2 D58 K 9-2 BIOY X 9-3 [TRLE T,

R9-2. LY—NANEERVy a3l FOEH

Ly —ROELT H77 Low Hi73 High
HA4F 1 —2.4V < Vjp <—0.05V 0.05V < Vjp < 2.4V
HAT 2 —2.4V <Vp £0.05V 015V <=V p=<24V

T 1 T 2
200 e ype
High
S 150
E
© High
g 100 ?
: \
= 50
£
.(_E \
< 0
[S I ) Low
Low
-100

N»Transition Regions
B 9-3. BBEEEZRT VI —NERNANBREDILKS 57
9.2.3.8 LY —NHAHES
BIREIEN 3V~3.6V OFFANTHLY A, Lo — S0 LVTTL O ) BB I L £7,
9.2.3.9 A7 ¢ 7 DHEREE

RIANREL S — SO O R 72385 F v /U IZiE. M-LVDS #Ik OB 25 7= AT B O AR BB D & 8 B8k~ T
PEHTEXES, 2O TIEFOERERRAL MR LET, ZOATF 4 TI2IE YAZS X7, Twinax, 7I v Ry r—7
U E-IX PCB N2 —Ua i CEET,

FHEER O LNRFEEA B — & AL 100Q~120Q T, Z#E) 10% ZEE AW THHLENRHVET (90 Q~
132 Q).

9.2.3.10 PCB DfRiX 51 >~

SNLA187 (ZHEvy, 7 U M EEMR (PCB)T W AE H SN ONDIRET A LG R, K 9-4 ITRLET, FNF
NOEEL, E e, TORIITH > TR 2 F R TR SN ET, -?471:12#)/7 W3 e (Ezid A
&) \—&)51;37?/\57**/’(\77/f‘i71 IXEIRT L — o DIRENOFHENRE TSN TOVET, AN YT 113N
B/ —THO Mg E—2 D ETFDITTUR FL—r bORMICGHEERE NSO ET, GO TIELHEEERD
FREICE ST BIET A (R B — 2 B ET A ORI ET) OREA B —F AR R EVET,
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2 ROFEF#EZOELICEE T DL, A SNIABEROXT BIRENET, X 9-4 12, =y VA~ A/ ARN
7 BI Py U ERIE T e R AREE AN T T OB ERLET, EZEIE Bl ThESNAEE. e
SNTABETANTEZB AT EMEINE T, BT DAL E—Z L A FE—R A2 =X ALEOET, %7
AV DHFHE—R AL E—F L ADOEFD, ZB T O EF AL — X RN ET, X — o OHEET EIRO R
\ZINZ T, 2 DO F = ORI L > THAFR AR ED, B v —F R BER 52 $1, 2 KOTA 031
SHEREL COBGA (T8 21E S B W @ 2 FITiliT-72W5GHY), O ZEB T IIERM A =<7 LI ET, B3
N —EDZEE AL —H U AEMERFTHI21E, NP — DR E ES TR T —I2R D, 2 2OTA - OIZ RATF
TR A MR T D LM EE T,

Single-Ended Microstrip Single-Ended Stripline

e —

- m -

5 87 In[ 5.98 H j 5 _ 60 (1.9[2H+T]
0" Je+141 (08WHT 0" [08WT]
Edge-Coupled Edge-Coupled

N |<—s—>|

T T
1 4

Differential Microstrip Differential Stripline
—0.96x > 29x>
Zyi =2x Zy x|1-0.48 x e H Zgux =2%xZy x| 1-0.347 x e H
Co-Planar Coupled Microstrips Broad-Side Coupled Striplines

H

1 1

H

1

B 9-4. AV E—F > REESA >
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9.24 77— 3 2 HIER

Chd Position
o 00dv
= Chd Scale
I‘ 2000y

|
MR 200mV 2.5ns IR Falr 2.014ns §i 1.9837751n W 1.875n W 2.117n & 42.28p |[ 2.5ns/div
20.0GS/s 50.0ps/pt
B - 896mV
- ~ oro
Vee = 3.3V Tp =25°C

9-5. RSANIABTHMNY B

piio 3

| T UG I EP ST g

Chd Position

‘m 200mV 2.5ns

[IIE Rise® 2.059ns Jii 1.9693153n m; 1.859n M: 2.114n s.as.asp]r Sns/div

20.0GS/s  50.0ps/pt
B - 3%mV

VCC =3.3V

Tp=25°C

9-6. RSANIUB LAY K

28 BRHIHT 37— PNy 2 (ZE RSB E DY) K E
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10 ERICBI T S #HIREIF

ZDOT —H—MIFTWEIN TS M-LVDS RTZANNBIOL v —N L, B—DEFR CEMET IR FH I T E
T RIANEL T — O] 73 3V~3.6V D& OEFEL CEMELET, (REWRT TV r—a Tl RT3 E
Ly — 0352 DR —RIZELE SN TS EED, B2 OEZGRICELE SN TODAEELHVET, 2054, e
NOBFTCREMOBIRMEASNE T, FIANNEREL Y —NEBFR OB CTHRESNDS TV REMZEL £#1V KiiE T
T, L AL BIRe =L TNAA LYV DA NABEEFEHTHOLENHY | ZIULBIFRASASABTEITHAN
—ENTWVET,
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MLA470 bk

MA VAT MDAHA RSA Y
11.1.1 P14 Z20X R Y TEI MY v TS0 RO

SLLDO009 (Zhitv >, FV M ERIZITEE . 2 DDORIETAL DA T ar RHABEEN TWET, v~/ 7aARN) v 7L AN
TIATE, v ARy IR K 11-1 1R TEO9I1C, PCB DA E D 2 — T,

| W |

Dielactrie, &, | w | 5 | w |

Singla-Endad “‘a\ ,f"'-' Balanced Pair

Ground Plana
B111. 40X M)y 7O ROY

—J7 AN T IA T 2 DDT TR T — U B ORE— T, AN I E BT L — U DA TN
BN RN — VR T D728 | I SN NSO BT A RIEE 21T ET, 72720, @ik E % 2
HE2O00TL—rEERTHEATHE BERENEMLUET, TETHILE, M-LVDS E 508~ A27uA N v/ s
ETAHBADINTTHIEEHERELET, PCB ¥ —C % H 6L, BIKD /A X NV =y N TR EIZTEDOND
T, Zo [T BN ERFRE CEE T, Ve 11, 22, 33 12, ZEBIOV I VTR P =D Zo BED tpp DA
RLFE9, 234

Dialactric,ap >y ;-

Refarence Flana ,-""" ‘R‘“« Reference Flans

Singla-Endad Balanced Pair
B1-2. R YyFSA D ROD

11.1.2 FEBDELE L BikiEE

RN—REAnil+ 515 5 ORE I > THEAROBRDREVET, FR-4 £3FFOR T, 8% M-LVDS 55T
I 2DI /e VEREZ BB L £, TTLICMOS 55 Db LAY [ 325 RSV 25 500ps Abii T AT,
Rogers™ 4350 %> Nelco N4000-13 D XH7RFHEEHR A 3.4 (ZIV VM EO T ALV L TV D ZEARRERAYIZ RS AL T
9, REPE D FEREBIRL Th | MEREICRE L MIT T /R O®HD | FEBHEE I BIE S 2D/ T A= IFAE

2 Howard Johnson & Martin Graham.1993.High Speed Digital Design — A Handbook of Black Magic.Prentice Hall PRT.ISBN number
013395724.

3 Mark I. Montrose.1996.Printed Circuit Board Design Techniques for EMC CompliancelEEE Press.ISBN number 0780311310.

4 Clyde F. Coombs, Jr. Ed, Printed Circuits Handbook, McGraw Hill, ISBN number 0070127549.
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LET, LLFIORT EDOHARTAU1E, M-LVDS T 3A 2% DL OnD R FHI LY, EBRIISK ESh b0
T‘a—o

o SAOEE:159 T 12 A A AYFEFIAL, 30g F721E 1 AV RIZT D

o BHLZEIKIZT T, 7.62um %7213 0.0003 A F (F/ME) D-HAYF (60/40) ZATHLENRHVET,

o ZL—R—LOFD - XL 25.4um £721% 0.001 A2 F (F/IME) THHLERHVET,

o BIRTT LAY I BT oY~ A

11.1.3 BEBINBIRS v L1 TD P

BIRUTZFHEIRERFHEAR I > T AZ YV TH T L~V OB AR E T2 LERHYET, TTLICMOS 75 M-
LVDS ~D7uAb—2ZARKI T D113, [ 1-3 (TR T8I, Draded 2 SOMNLTE 57V — 2B T528%
HELELE9,

Layer 1: Routed Plane (MLVDS Signals)

Layer 2: Ground Plane

Layer 3: Power Plane

Layer 4: Routed Plane (TTL/CMOS Signals)

K 11-3. 4 |E PCB i

-
2 JEL 3 BORIMEIEL 127um (0.005 /> F) THHMLENHET, BRI L — L7 T8 T —r DERE
G B TR T AL T INL =B B TEIEE BTk 3 (7 AL LT REL £,

b — MR AL 7RERLD 1 DI, X 11-4 (TR 6 JEEER T,

Layer 1: Routed Plane (MLVDS Signals)
Layer 2: Ground Plane
Layer 4: Ground Plane
Layer 5: Ground Plane
Layer 4: Routed Plane (TTL Signals)

K 11-4. 6 B PCB ik

ZO BRI RER TIE, D kEb 1 DD T TUR FL—r 2L T K E BEEZEBR L — bk cxEd, £

DFER 7T AT 7VT 4130 EUET A, BEITIZT AR E T, LATIRNREEEDMESE 1 BLU6 D
TR TL—=r DV T 7L AR TEHIEITMA T EFRERENET L — 2 ORI O MR RRICE T TE57
B, 6 JE AR O HESES L E T,

11.1.4 /XS — 2 FD 5%

NG = DEIRRIZ N DD A _{Z‘ifl,i*hbi BEITTRINDFEEOEIZEI > TEBROMEN RFIET, K /A
AFEESTIE, BRI OITHM LGN 572012, M-LVDS Vo 7D ZEE) X7 N B ICHE A L TWAZENNLETT, =

h%@/\&~/ $100Q ZEB)T, ZOHEM| ﬁ%ﬁu‘_ﬁ/ﬁfﬁ’i/\féz FNHET, IHIT, ZFAT (X 2R

72DICRICERMNESEFFOMLERHY, ZIUCED | A% 20— L5 B K O EE /N RIS X 52 LM TEET,

BhEET AL TN TR 22— 2 DA EA . 3W O — A ERTALERHIET, 20— L TlE, 2 DDs%
L — TR D FRBEX $~/\°5f~/@¢;® 2 [, FTRE = DL — ORI ETHEL-IRD 3 (5282
HUENRHDET, ZOINTH BRSO L T, Z70AM—2 O A REME N FEE AN LET, BiEd 5 M-LVDS #H)
NTEOFEECY, R =Ny UFE R T =R ARG &0 b5 T, R V— 2T A0 ERHNET,
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w
Differential Traces MLVDS S - Minimum spacing as
Pair defined by PCB vendor
W
>2W

Single-Ended Traces TTL/CMOS
Trace

B11-5. 2 NWITY RELXVER/Y—>D 3W JL—)b (LEER)

F =M =24 55618, 7uAb— 7"?3&.77*&%7“ (BT DT RTOEREZBEL TOLLITRERN =D 1T
EARETY, eI E AR T O RNEGIELRIST0IT, 90° DR/RAZRHT DI LN K E TY, 45° DAz L T
RS 2&, R 2/ NRICI A DM A HY £,

11.1.5 20X P—2FELUTS> R /INDIDERNE

IBRAN—IEERIH T DI, WA EROIFRE A, BEITLO/NRZ— NI TELET WGBS TAZENEET
T, Wl TR T TINE R TEET, VYV ERILFE IR INDA L E IR AD/RAETRINT B2, I6
DB =2 DT TFIZRD AREME DN b i, VRAN—7 % F/METEET, BV —7 OmfEz /s 5HE, 7aAh
— 7D FREMEH AL E T, "I —2 B TEXHRVELL, 20 FISEBLIE TR T —ZERE T 5L T, s

LEMNRE A R/ METEET, VTR T — U ISR E LR EE DAL H I B AN T DT | [BlkEd 23
BHVET,

11.1.6 7HyFTU>2

BT ASAADZBIRY —RE2IL T TR V—RIX ARA L Z I 2 AD NN 2AERA LT PCB I[85t T2 LENH Y £
3‘ BEROERZEHIT. 1 DL EOETAHE AL TERE S F2137 TR Br 207 L —ATH g LEd, /3%
=L DAEIE L ADEEINERET DT80 BT EE L OF SERICELE T O8N EARR T, RV — 2RO
AZIT DT CRLE T 58, ERE T ORIE, ZAUCBETHA X 72 AR L ET,

Vce GND
Via Via
A - ¢ 4 mil 6 mil I - TOP signal layer + GND fill

2 mil Vpp 1 plane
GND plane
Signal layer

> Buried capacitor

GND plane

Signal layers

V¢ plane

Board thickness
approximately 100 mil

Signal layer
GND plane

Vpp 2 plane
BOTTOM signal layer + GND fill

> Buried capacitor

v ¥ 4 mil 6 mil I - —

Typical 12-Layer PCB

B 11-6. {B1 50 4 > ATARBEDEHES

INAIRA 2T oY, Vpp BV OIEIZEE TALERHVET, DI\ —20 FICRETHIET, V—T
HREZ /DRI DZENTEE T, ZIUTID EIL=B &0 B EEH A IEESINET, ar T o oR
FA AR IE A/ MET B0 N DT T B (0402 K2 0201, E7-0E XTR REFEEDLF U378 Z4f
THMLENRHOET, £33 a7 X, #none#(a) 1R T I0IZ, 2T o H Oy RICET AT H ., BIR
BIOYIUR FL— oS Ed,

P AR 0402 O XTR FHFEHEaL TV ORT 4 A Z 742 A 3K 0.5nH T9, 30MHz % E[a15E % cid. X7R
AT UPHEA L —F L ADAF X ECTTEIWEL E9, BMERIEFFALE 2 E MHz ([ZYRE T 5729, —fi%mIC
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100pF. 1nF, 0.03uF. 0.1uF 72E DD T W TLAZWINME AL E T, bR SA A avrF T, 2
~3mil ORIRFT, E\IRES T RDfEEEA T TEET, FR4A FFHER%L 2mil THEALZSEE ., PCB 1 AT H
720#) 500pF (27207, ZLOEET NAATIX, "o —Y OEE TIRA X 752 AD GND ## etk SiTn
F9, ZOBH— NXORIT ETDOTLAZN LTI TR T — BRI DMENRHIET, BT TLAIZED, 77
R~DFEA L Z 7B AN L, N DK FEEE (SMT) Sor—2 O JEWEREN [ B L E4, 7Sy R B0 8 PHIC
T HELE T AT, MY L FTREZR ROV AR E A MR CEE T, 2 2D GND 7L —r %2 HLTF
PERET NA 2% PCB ORHANCELE T5& (X 9-4 25 M), BURED =D OBEHOBRKE B SNET, <D
A PCB OBV DML, DT NAANBD T NARZEEMZ HZETRAEL, ZOREE., RPTH7IEE N IER
W70 ET, BUREDT=D OEBORKE N Z O Al e &2 /MBI Z F3, <D 54E . GND /Xy RiX, #none#(b)
WORT I R DOBIRA R+ 72720 @2 T o7V 7 VAT N BB TEEE A, ZOBRRNBFELE
BVR—ROEMIIT T VT ar T oV E T AT BINOA L E 72 2t/ NRIZIMZ D ZENTEET,
Vpp ET 1. T 72 H~ AV FEIB A TR LR S . TR ADE A TELRVIT ST TR E TAZENEETT, BT
DA =T DEEDLE  NE P RDBET ANUUZHND ATREERHVET, ZOHA . FRBEERESR+45107:
nET,

0402

(a)

1.2 LA4T7 D Rl

I AN D A REMEE I/ NRIZINZ D720 |l 2 D37 —2 DEgDD e bt 2 5 F721% 3 FOME T, v/ TR
DIRF— 2 LT BT AL ENHDE T, S H BBV £35S AR 03 K L0 E ORI ISR
MENDY LTIV RORE = TlL, @ VA= T R TEXHITE /NS FF, V7aAN—2 2K 5720,
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REEL DIMENSIONS TAPE DIMENSIONS

3 ~>‘|<—K0 <+ P1—»

LRt g Rt R g T

v

Reel X A
Diameter
Cavity —>| A0 |<—

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 4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

© & o BOVlV

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O O O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
A-=—q9-=1 t--7--1-
Q3 | Q4 Q3 | Q4 User Direction of Feed
| ¥ A |
T T
N
Pocket Quadrants
= Rofr—o | Rolr— | ., DE 2 y— A0 B0 KO P1 w Y10
FRIR 247 52 SHC E& (mm) | W1 (mm) | (mm) (mm) (mm) (mm) (mm) S5
SNB5MLVD204BDR Selle} D 8 2500 330.0 12.4 6.4 52 2.1 8.0 12.0 Q1
SNB65MLVD204BRUMR | WQFN RUM 16 3000 330.0 12.4 4.25 4.25 1.15 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS

FNAR NRolr—T ZAS Roir—Y K ¥y | SPQ £ (mm) & (mm) S (mm)
SN65MLVD204BDR SOIC D 8 2500 340.5 338.1 20.6
SN65MLVD204BRUMR WQFN RUM 16 3000 367.0 367.0 35.0
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DO008A

PACKAGE OUTLINE
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

e 228-244 TYP
[5.80-6.19]

PIN 1 ID AREA

189-.197
[4.81-5.00]
NOTE 3

|
150-.157 ——j

[3.81-3.98]
NOTE 4

Z\“—_‘//
SEE DETAILA

I [ I \1 .005-.010 TYP
\ ; \I [0.13-0.25]
\\

4X (0°-15%) ﬂﬁ/ \f

4X (0°-15°

[~

|
[0.31-0.51] L
-51-0. —»{ .069 MAX
[@ [.010[0.251@ [c[A[B] [1.75]

Y
. cTﬁ t .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAILA
(.041) TYPICAL

[1.04]

4214825/C 02/2019

NOTES:

-

Dimensioning and tolerancing per ASME Y14.5M.
This drawing is subject to change without notice.

exceed .006 [0.15] per side.
This dimension does not include interlead flash.
Reference JEDEC registration MS-012, variation AA.

ar Wb

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.

This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
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EXAMPLE BOARD LAYOUT

DO00SA SOIC - 1.75 mm max height
SMALL OUTLINE INTEGRATED CIRCUIT
8X (061 )
(1581 SYMM SEE
] ¢ DETAILS
. :
|
8X (.024) 1
[0.6] SYMM
-, _= ¢
‘ ‘ © TS (RO02 ) TYP
—=3 (1 b
i |
6X (.050 ) | |
(127]
e (i52314? — ™
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X
SOLDER MASK SOLDER MASK
METAL / OPENING oPENING‘\ SOLDER MASK
. \
EXPOSED - 1
EXPOSED e =
METAL # L METAL J
0028 MAX 0028 MIN
[0.07] 0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
4214825/C_02/2019

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

DO0008A

SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55]

[0.6]

6X (.050 ) —
[1.27]

e
8X (.024) i C;j
SYMM
7777777 | s
| w | = (R002 ) TYP

—EE | O b

Li (:213) 4J

[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C  02/2019

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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MECHANICAL DATA

RUM (S—PQFP—N16)

PLASTIC QUAD FLATPACK

Pin 1 Index Area
Top and Bottom

4,10 -
47 -
3,90 A

@

~
o

(&3]
o

A

\
P Ay
Exposed Thermal Die Pad 12l rl I'g

v 0,20 Noming
0.80 Lead Frame
? i___ L = ] ‘ ? Seating Plane
o ]
S0 000

Seating Height

ox 220
6] D) s 0,30
[ -
B g ' S R
[ D -
v
5[ C
i [:wsx 0.5
0,25
0,10 @[c[A[B]
¢ 0,05@|C
0,65 44444
1,95
Bottom View

4209092/A 10/2007

This drawing is subject to change without notice.
QFN (Quad Flatpack No—Lead) package configuration.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.

A
B
C
@ The package thermal pad must be soldered to the board for thermal and mechanical performance.

See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
E. Package complies to JEDEC MO-220 variation WGGC-3.

40 BT BT — RN (DERRBE Sb) EHE
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THERMAL PAD MECHANICAL DATA

RUM (S—PWQFN—N16) PLASTIC QUAD FLATPACK NO—LEAD
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

PIN 1 INDICATOR
C 0.30

\U Uuuy /—Exposed Thermal Pad
16

T b I Ad 5

2,70+0,10

l | 8
' N NN N

12 9

UUUU
NN N\

[ 2,70£0,10 —»;

Bottom View

Exposed Thermal Pad Dimensions

4209093-2/F 09/15

NOTES: All linear dimensions are in millimeters
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LAND PATTERN DATA

RUM (S—PWQFN—N16)

PLASTIC QUAD FLATPACK NO—LEAD

Example Board Layout Example Stencil Design
0.125mm Stencil Thickness
Pin 1 0,5x0, 5mm (Note E)
gﬁ{‘tﬁrﬁep |=—12x0,65 16x03—=] |=— —=|  [=—12:0,65 i
TU U U :Note D [ ] 16x0,8
+
0,4—] L o —| =03 | 1
Pin 1 ) o O oO|C] (G
12x0,65 ’ 41,1
D) 1] T 1
O O O 31 48 f 315 475
D ] L s 1 ]
x1,
O O O ]
| 3,15
. / 4,8 N . 475
| N 66% Printed Solder Coverage
| Non Solder Mask Defined Pad
— Center Pad Layout
/ 3 anni(plg ‘ (Note D)
older Mask Opening 9x00,3
/ (Note F) A
/ ® O—r
0,85 6x1,0
/ Pa(d Geom)etry 07
Note C g
T |<_all %?%an ﬁ 6x10 |=—
/ v
035 O O O
\ / ——
— 2,7
4209105/D 09/15
NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Publication IPC—7351 is recommended for alternate designs.
This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, QFN

Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets

for specific thermal information, via requirements, and recommended board layout.

www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.

contact their board assembly site for stencil design recommendations.
F. Customers should contact their board fabrication site for solder mask tolerances.

These documents are available at

Customers should
Refer to IPC 7525 for stencil design considerations.
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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 ©)
@ ©)

SN65MLVD204BD Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40to 85 MF204B
SN65MLVD204BD.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40to 85 MF204B
SN65MLVD204BDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 MF204B

SN65MLVD204BDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 MF204B
SN65MLVD204BRUMR Active Production WQFN (RUM) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 MLVD
204B
SN65MLVD204BRUMR.B Active Production WQFN (RUM) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 MLVD
204B
SN65MLVD204BRUMT Active Production WQFN (RUM) | 16 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 MLVD
204B
SN65MLVD204BRUMT.B Active Production WQFN (RUM) | 16 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 MLVD
204B

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

@ material 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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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
[ .4 |
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)
SN65MLVD204BDR SolIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
SN65MLVD204BRUMR | WQFN RUM 16 3000 330.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
SN65MLVD204BRUMT | WQFN RUM 16 250 180.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
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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)
SN65MLVD204BDR SoIC D 8 2500 353.0 353.0 32.0
SN65MLVD204BRUMR WQFN RUM 16 3000 367.0 367.0 35.0
SN65MLVD204BRUMT WQFN RUM 16 250 210.0 185.0 35.0

Pack Materials-Page 2
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN65MLVD204BD D SOIC 8 75 507 8 3940 4.32
SN65MLVD204BD.B D SOIC 8 75 507 8 3940 4.32
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

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 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

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.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

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.

INSTRUMENTS

www.ti.com



GENERIC PACKAGE VIEW
RUM 16 WQFN - 0.8 mm max height

4 x 4,0.65 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224843/A
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MECHANICAL DATA

RUM (S—PQFP—N16)

PLASTIC QUAD FLATPACK

Bottom View

10
% REAAA
,90
[8]
12 | 9
!
|
13 8
. 410
3,90
16
Pin 1 Index Area 44///////,
Top and Bottom
v 0,20 Nominal
0,80 Lead Frame
0,70 _ |
f i___ j ﬁ ‘ Seating Plane
0,05
[&]0,08]c] 0,00
Seating Height
1 ‘ 4 ¢
J Uuu
|
0,50
16 D ! C 5 16X ﬁ
) -
411 _ + 1 _ 1
D) -
v
D ]
i [ 16X 0,55
0,25
Exposed Thermal Die Pad / & 8;2% g A‘B‘
@ 0,65

4209092/A 10/2007

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
This drawing is subject to change without notice.
QFN (Quad Flatpack No-Lead) package configuration.

The package thermal pad must be soldered to the board for thermal and mechanical performance.

See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
E. Package complies to JEDEC MO-220 variation WGGC—3.

{5‘ TEXAS
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THERMAL PAD MECHANICAL DATA

RUM (S—PWQFN—N16) PLASTIC QUAD FLATPACK NO—-LEAD
THERMAL INFORMATION
This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the
PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).
For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.
The exposed thermal pad dimensions for this package are shown in the following illustration.
PIN 1 INDICATOR
C 0.30
1 4
Exposed Thermal Pad
s [NUUUU 11—
I | A 5
T B -
2,70+0,10 = — — g
> d
l P | - 8
13
A NN N
12 9
[+ 2,70%£0,10 —¥
Bottom View
Exposed Thermal Pad Dimensions
4209093-2/F 09/15
NOTES: All linear dimensions are in millimeters
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