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% 5-1. 5IjITheE (&)

5[ &
(1) 34
ZFR LMK1D2102L |LMK1D2104L | LMK1D2106L | LMK1D2108L *A B
MR AR A R B ED ) i B4R (PCB) 42
DAP DAP DAP DAP DAP G BT T LS B B
(1) G=4h,I=%AN,0="4il, P=rH
6 HiiE
6.1 455} e KRB E
76 EARIE X SAE T TAREEEE A (BRAEAAu ) M
B/ME BAE i:<¥ivA

Vbp LR LR -0.3 3.6 \Y,
Vin IR -0.3 3.6 \%
Vo iy LR 0.3 Vpp + 0.3 \%
In LD ER -20 20 mA
lo FR a8 H LR -50 50 mA
T, P 135 c
Teg PAEEfE @) -65 150 °C

(1) AR RABE M ISAT AT RE S B IE K AR o« ZEXT R AHIVE (] FE AR K 2R N BAE Z W& /741 VAT oA
SRRV LR IBAT . WAB W # WS T A X @A B e B WAL, ST R e A IR HIBAT |, X AT RER A 8301 (0 T 52
PE TUREAERE 45 JE A 15 75 47 o

(2) AfERIER

6.2 ESD &%

AR e A Y (HBM) , 4 ANSI/ESDA/JEDEC +3000
y . JS-001 4Rt , B 5L M) - v
i

e Serb 2 (FRUE (CDM) | 74 2 JEDEC it 1000

JESD22-C101 , i 51 i@

(1) JEDEC 4% JEP155 451! : 500V HBM I REWS fE b ESD 42417 FE T 224 Er.
(2) JEDEC X#4 JEP157 #5H : 250V CDM I} Gefis fEdn vt ESD & HlAE F &4,
6.3 BT

TE [ AR RS T 1 A T 8 BB P ( B 55 B )

BAME  ERME BOKME| B

3.3V Hi 3.135 3.3 3.465

Vop A% FRLR LR 2.5V HLR 2.375 25 2.625 \%
1.8V HLJR 1.71 1.8 1.89

YRR | LU R R AR i ZEER R (Vpp 11 10-90% ) 0.1 20| ms

Ta H AR SRR T B A IR BV -40 105| °C

T TAES -40 135 °C
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6.4 HEREER
LMK1D2102L LMK1D2104L LMK1D2106L LMK1D2108L
gty () VQFN VQFN VQFN VQFN Bfr
16 51 28 B[ 40 31| 48 B4
Roya  |Z5&3Ra 4 48.7 38.9 30.3 30.5 °CIW
Ra ZEEANTE (THED ) PR 56.4 32.1 21.6 21.2 °C/W
JC(top)
Row |Z5E B AGH 23.6 18.7 13.1 12.9 °CIW
Wi 4 TR AT 55 1.6 1 0.4 0.4 *CIW
Vg 487 BRI IR S 5L 23.6 18.7 13 12.8 °CIW
Ra CEEANTT (JRED ) PABH 8.6 8.2 45 45 °CIW
JC(bot)

(1) ARWIPBIESNEZEE , ES-SEM 1C BRI Tt

6.5 AN
VDD = 1.8V, 2.5V, 3.3V £5% , -40°C < Tp < 105°C. Hi/{fZ VDD = 1.8V. 2.5V. 3.3V. 25°C 4/ F1H ( KRk
AU )

W

2K WA BAME pEE Bcf] e
RURAFIE
IDDigow  |LMK1D2102L FAmUSSHA R =1000 .1 70 80| mA
IDD 100w LMK1D2104L Fraftcam , R =100Q , f 80 105 mA

=100MHz , AMP_SELA =0
Frfifmdie s, Re=100Q | f

IDD100m LMK1D2106L =100MHz , AMP_SELA #i 113 140 mA
AMP_SELB =0
b BesH , Re=100Q |, f

IDD1gom LMK1D2108L = 100MHz , AMP_SELA #i 134 160 mA
AMP_SELB =0

Frff¥cEA , Re=100Q , f
= 100MHz , AMP_SELA = &7

Freft¥cEA , Rp=100Q
= 100MHz , AMP_SELA = &7

FrAEwmEHEEMA , R =1000Q
IDD1gom LMK1D2106L = 100MHz , AMP_SELA A 134 160 mA
AMP_SELB = &7

FrEft¥eEA , Re=100Q , f

IDD1gom LMK1D2102L 75 87| mA

—h

IDD1o0m LMK1D2104L 85 15| mA

—h

IDDigow  |LMK1D2108L = 100MHz , AMP_SELA 7l 155 180| mA
AMP_SELB = &%

LI:())I\:/)VI:‘OWER LMK1D2102L Tﬁiﬁﬁ;ﬂ;ﬁa&%ﬁﬁﬁﬂ@%% , 50 mA

L%?VZOWER LMK1D2102L Tlfpfﬁsﬂéﬁaﬁ i Re=1000 65 mA

'DE;\E/’VZOWER LMK1D2104L Tﬁiﬂﬁaﬁﬁ A ELANE 55 mA

LZ?VZOWER LMK1D2104L Tl\fj_ﬁsﬁﬁaﬁ . Rye=100€, 80 mA

R
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VDD =1.8V. 2.5V, 3.3V 5%, -40°C < Tp < 105°C. Hi%{f2 VDD =1.8V. 2.5V. 3.3V. 25°C % N ( BRIES
AU )

£ 211 WRSRAE B/ME HAUE BAE| B
IDDpowER P ¥ AR A HoR B
LMK1D2108L A
DOWN 08 AMP_SELA il AMP_SELB =1 80 m
IDDpower FrEfhBC A , RL=100Q ,
LMK1D2108L 1 A
DOWN 08 AMP_SELA #1 AMP_SELB =1 30 m
AMP_SELA/AMP_SELB #y A\ %
Vdis =AM W I 1 0.4*V¢ee \Y
Vin N HUE B 17 RESHs/MIA B E 0.7*V¢e Vee +0.3 \%
Vi NEHEE EHE “0” RS KRN B -0.3 0.3*V¢e \%
NN V PLA 1.8V/2.5V/3.3V , V
Iy LPNEE N =':</DD§I AR H 30 A
. V DL 1.8V/2.5V/3.3V , V
e NS Von PR 18VIZEVIS.IV . Vi 30 uA
G\ RS ( AMP_SELA.
RpuII-up AMP_SELB ) 500 kQ
NN HHEBAES ( AMP_SELA.
Rpull-down AMP_SELB ) ( - 320 kQ
BB LVCMOS/LVTTL WA
fin LIPS NEETPN DC 250 MHz
ViN_s-E BRI N P PR B T B N ELB A BT 0.4 3465 Vpp
dVIN/dt MNEER (JRIEF 20% £ 80% ) 0.05 Vins
IH [P e ) Vpp = 3.465V , V| = 3.465V 50 PA
he KR Vpp = 3.465V , V=0V -30 LA
Cin_se LD R 25°C It} 35 pF
ZOYETBIRA
fin LIPS ENEETPN 2| GHz
Vv SN BRI {2 (V -V Viem =1V (Vpp = 1.8V) 0.3 2.4 v
' : i * .
NDIFFE-P) . R (20Vine-Vinn) View = 1.25V (Vpp = 2.5V/3.3V) 0.3 24| 77
" V py> 0.4V (Vpp = 1.8V/
Vicu NS EBLALE g e > 0.4V (Voo 0.25 23] v
s Vop = 3.465V , Viyp = 2.4V, V
liH fN i AR — oy INP INN 30|  pA
. Vpp =3.465V , Vinp =0V, VNN =
he LD A9EENT 1.'323/ INP INN -30 pA
Cin_sE HINHLAS (Hi ) 25°C It 35 pF
LVDS #iH$edk
ViNDIFF(P-P) = 0.3Vpp , R =
[VOD| 434 RIS [Voure - VouTnl 100Q , AMP_SELA. AMP_SELB 250 350 450  mv
=0
VinpiFrp-p) = 0.3Vpp , R =
|[VOD| Zo N HEIRE [Voute - VouTnl 100Q , AMP_SELA. AMP_SELB 400 500 650 mV
= 2%
ZEor it R IR EEI AL . S, 2 | VinpiFre-p) = 0.3Vep , RL=
AVOD XM VOD TESBIE BRI TR T2 [100Q , AMP_SELA. AMP_SELB -15 15 mv
{Ho =0
ViNDIFF(P-p) = 0.3Vpp , R =
AVOD ZE4y R R R R AR Ak 100Q , AMP_SELA. AMP_SELB -20 20 mV
= 27
Copyright © 2024 Texas Instruments Incorporated FE LRI b 9

Product Folder Links: LMK1D2102L LMK1D2104L LMK1D2106L LMK1D2108L
English Data Sheet: SNAS888


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmk1d2102l?qgpn=lmk1d2102l
https://www.ti.com.cn/product/cn/lmk1d2104l?qgpn=lmk1d2104l
https://www.ti.com.cn/product/cn/lmk1d2106l?qgpn=lmk1d2106l
https://www.ti.com.cn/product/cn/lmk1d2108l?qgpn=lmk1d2108l
https://www.ti.com.cn/cn/lit/pdf/ZHCSXJ5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXJ5A&partnum=LMK1D2102L
https://www.ti.com.cn/product/cn/lmk1d2102l?qgpn=lmk1d2102l
https://www.ti.com.cn/product/cn/lmk1d2104l?qgpn=lmk1d2104l
https://www.ti.com.cn/product/cn/lmk1d2106l?qgpn=lmk1d2106l
https://www.ti.com.cn/product/cn/lmk1d2108l?qgpn=lmk1d2108l
https://www.ti.com/lit/pdf/SNAS888

LMK1D2102L, LMK1D2104L, LMK1D2106L, LMK1D2108L
ZHCSXJ5A - SEPTEMBER 2024 - REVISED NOVEMBER 2024

/

TeExAS
INSTRUMENTS

www.ti.com.cn

VDD =1.8V. 2.5V, 3.3V 5%, -40°C < Tp < 105°C. B2 VDD =1.8V. 2.5V. 3.3V. 25°C %M FME ( %AES
HiH)
e 24 WAL BAME  HEME BKME| B
VinpiFrp-p) = 0.3Vpp , R =
Vocss) R IR st R 100Q , Vpp=1.8V, 0.6 0.7 0.8 \%
AMP_SELA\ AMP_SELB =0
VinpiFrp-p) = 0.3Vpp , R =
2 , . :
Vocess) il\/ﬁkoz 6&’;“51%&?(%'3(22_?8}?1 JE 000 Voo =18V, 0.6 0.7 08V
h ) AMP_SELA. AMP_SELB = &%
ViNDIFF(P-P) = 0.3Vpp , R =
100Q , Vpp = 1.8V,
o I
Vocss) RUERA OB L (LMK1D2102L) | e &8 " pte Seip o 06 07 082 Vv
7, Tao=-40C £ 105°C
VinpiFrp-p) = 0.3Vpp , R =
4 e - et 1OOQ,VDD=1.8V,
SRR 5 : ) .
Voc(ss) FaE R AL H B K (LMK1D2102L) AMP_SELA. AMP_SELB = & 0.6 0.7 0.8 \Y
7=, Ta=-40TC £ 85C
VinpiFrp-p) = 0.3Vpp , RL=
Vocss) o S PR FLAT G H H 100Q , Vpp =2.5V/3.3V, 1.1 1.375 \%
AMP_SELA. AMP_SELB =0
VinpiFre-p) = 0.3Vep , R =
Voc(ss) f%‘iﬁz{j{ Qi‘iiﬁjﬂjﬂg}_‘ 100 Q VDD 2.5V/3.3V ) 0.9 1.15 \Y
AMP_SELA\ AMP_SELB = &7
ViNDIFF(P-P) = 0.3Vpp , R =
Avocss)y | FREIRAS LA b R 131K 1009 , AMP_SELA. AMP_SELB -15 15| mv
=0
VinpiFrp-p) = 0.3Vpp , R =
Avocss) | RasEiRas SLH i (28 1k 100Q , AMP_SELA. AMP_SELB 20 20 mv
= B
LVDS 2z it ik
) VinpiFFp-p) = 0.3Vpp , RL = )
Vting i L T R o 1000 |, four < 491.52MHz 0.1 0.1  Vop
VinpiFrp-p) = 0.3Vpp , R =
Vos RS 100Q , AMP_SELA, AMP_SELB 50 100|  mVpp
=0
VinpiFep-p) = 0.3Vep , RL =
Vos B AT A 100Q , AMP_SELA. AMP_SELB 75 150 mVpp
= B
U - \ =0.3Vpp, R =
Vos it AR JOUREE-R) =BT T 50 100] MV,
los B R ( 29) Voutp = Voutn -12 12 mA
los(em) LA P (AR ) Vourp = Vourn =0 -24 24|  mA
tep AR AER V'N oiFFp-p) = 0-3Vee , R = 1000 0.3 0.575 ns
tsk, o i s AR E] S A% T B S 2 T F i 8% 20 ps
\ () —¢H P i s 2 TADFR) % (210207
tsk, b i 4w s 2104L) @ 15 ps
— 2 P4 Z 1 WA (2106L/
TER TG AR R LR
tsk, pp BAEA IR R [ S AEAEAR R 0 AR 25 1F R 150 ps
HZ R R -
‘ 50% ASLLARIA | 2 X AEIAE XK
ts, p W D% by A SR 20 20 ps
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VDD =1.8V. 2.5V, 3.3V 5%, -40°C < Tp < 105°C. Hi%{f2 VDD =1.8V. 2.5V. 3.3V. 25°C % N ( BRIES
AU )

2 W& B/ME HAEME  BAfH| B
fIN =156.25MHz , R ]
R 50% , MIAJE#EE = 1.5Vins , }
truIT(ADD) BEHLESINEL3h (rms) JriEE = 12kHz - 20MHzZ | 1t 51 45 60| fs , RMS
#H R =1000
PNz -143
156.25MHz S i oA st |, st | PN 1owz -152
*E{ﬁuﬁéﬁé j‘] 50% , %AET%ﬁ =1.5V/ns , iﬁﬁﬁ PN1OOkHz -157 dBc/Hz
AR =1000 PN -160
PNfioor -164
fin = 156.25MHz. L3I 5%
— LA 5 O 5 S I L PR )
MMso | ZEE I #MHE i 2 EL A PRI B R g 80 dB
THIRF N ZE SR
FINO =491.52MHz. F|N1 =
61.44MHz W FIZ 5N 5 TEARSE -60
g a2
SPUR W2 61 A e LEESLE dB
FINO =491.52MHz. F|N1 =
15.36MHz I [ Z 4N ; TEARSE -70
A H 22 Ta] i)
OoDC S NG A 50% 45 55 %
tr/te it L THRUR BRI IR 20% % 80% , R =100Q 300 ps
Vac_REF LY R VDD = 2.5V , | oap = 100pA 0.9 1.25 1.375 \Y
B YRR A #] (PSNR) Vpp = 2.5V/3.3V
7f Vpp LiEA 10kHz. 100mVpp 95
U
PSNR T (farier = 156.25MHZ) | dBc
7 Vpp LiEAN 1MHz. 100mVpp 75
S
(1) TEHRIR/ZE NI XSS Z 45 A S 2z (e &
(2)  5E AR i vt FL P S PSP R S A ) ARG R~ 38 ey e~ 378 B AR B 1) 2 ) 89 e 17 22 K /0N
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6.6 JLAVREE

FEFLUIE ARG FHALIR S 1 BRI e 13 LU i Y SR A 7 T f s 17 LMK1D210xL 22 b 45 1A S 2R 44

150
145 L
140 LA
E 135
£ 130
c 125 P il
S 120
CEL 115 o
S 110
2 105 —— Vppx = 1.8V, Ta = -40
S 100 Z B icpy i
O g5 ;;4" - Vppx = 1.8V,Ta = 105
2 g0 Z Vppx = 2.5V, Ta = -40
g . / — Vppx =25V, Ta=25
=] --=- Vppx = 2.5V,Tp = 105
o 7 — Vpox =33V, Ta= 40
75 —V/% : — Vpox =33V, Ta=25
70— d Vppx = 3.3V,Ta =105
65

0 200 400 600 800 1000 1200 1400 1600 1800 2000
Frequency (MHz)

&l 6-1. LMK1D2102L EyRiEFESME M MXR , AMP_SELA =0

K&l 6-2. LMK1D2102L BJR{EFESMERMFAR , AMP_SELA = &
o

160
155
___ 150 4
< 145
£ 140
z 135 e
o 130
B 125 e
£ 120 z
2 115 7 _ _
2 110 P —— Vppx = 1.8V, Ta = -40
S 105 > — Vppx =18V, Ta=25
&) - Vppx = 1.8V,Ta = 105
<= 100 Voox = 2.5V, Ta = -40
o 95 Z — Vppx =25V, Ta=25
5 9 /%' === Vppx = 2.5V,Ta = 105
O 85 Zan — Vppx = 3.3V, To =40
80 % — Vppx=3.3V, Ta=25
75 — Vppx = 3.3V,Ta =105
70

0 200 400 600 800 1000 1200 1400 1600 1800 2000
Frequency (MHz)

160 165 I
155 160 !
150 = 155
< 145 < 150 ,/Z—
£ 140 — £ 145 =
= 135 = 140
o 130 o 135
B 125 e B 130 7
g 120 : g 125 71—
3 11 W - - 2 120 i - -
2 P —— Vppx = 1.8V, Ta = -40 2 s d — Vppx = 1.8V, Ta = -40
3 05 i — Vppx =18V, Ta=25 3 110 — Vppx=1.8V,Ta=25
O g - Vppx = 1.8V,Ta =105 O 7 - Vppx = 1.8V,Ta =105
& 100 7 Vppx = 2.5V, Ta = -40 = 105 A Vppx = 2.5V, Ta = -40
g %5 Z — Vppx =25V, Ta=25 o 100 P s — Vppx =25V, Ta=25
5 90 o --=- Vppx = 2.5V,Ta = 105 5 9 & --=- Vppx =2.5V,Ta = 105
) 7 >
O 8 e —— Vppx = 3.3V, To = -40 O N1 A% — Vppx = 3.3V, Ta = -40
80 —% — Vppx=3.3V,Ta=25 85 —F= — Vppx=3.3V, TA=25
75 — Vppx = 3.3V,Ta =105 80 — Vppx = 3.3V,Ta =105
70 75
0 200 400 600 800 1000 1200 1400 1600 1800 2000 0 200 400 600 800 1000 1200 1400 1600 1800 2000
Frequency (MHz) Frequency (MHz)
Bl 6-3. LMK1D2104L BRI SHRMANFAR , AMP_SELA=0 | [ 6-4. LMK1D2104L ByEFESHEM KSR , AMP_SELA = &
=
195 215
190 A4 210
__ 185 2 205 —=
< 180 _ < 200
E 175 L2 E 195 /:‘/‘:
c 170 c 190 =
S 165 - © 185
a 4 1 B 180
E 15 = E 15
2 150 = Z — Vppx = 1.8V, Ta = 40 2 gg — Vopx = 1.8V, Ty = -40
Q 145 L — Vppx = 1.8V, TA=25 3 160 — Vppx=1.8V, TA=25
8 140 ;{ - Vppx = 1.8V,Ta = 105 8 125 - Vppx = 1.8V,Ta = 105
€ 135 7, Vppx = 2.5V, Ta = -40 = Vppx = 2.5V, Ta = -40
2 % Lz — Vppx =25V, Ta=25 o 150 — Vpox =25V, Ta=25
5 105 P ---- Vppx = 2.5V,Ta =105 5 145 ---- Vppx =2.5V,Ta =105
&) 7 —— Vppx = 3.3V, Ta = -40 O 140 —— Vppx = 3.3V, Ta = -40
120 s — Vppx=3.3V,Ta=25 135 — Vppx=3.3V,Ta=25
115 Vppx = 3.3V,Ta =105 130 Vppx = 3.3V,Ta =105
110 125
0 200 400 600 800 1000 1200 1400 1600 1800 2000 0 200 400 600 800 1000 1200 1400 1600 1800 2000
Frequency (MHz) Frequency (MHz)
Kl 6-5. LMK1D2106L EJRiH#6 5K R H%R , AMP_SELA I P 6-6. LMK1D2106L HiJRiHAESHMERII<R , AMP_SELA FI
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&
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6.6 HLAUREE: (4%)
TE LTI RE . R AL 7 B R ) DA % S AR T % T LMK D210XL 2228 () B TR R 4

235 b 260
—~ 225 Z —~ 250 /é
< Z < A
£ 215 2 £ 240 e
c i c Z
5 205 5 230 2
B 195 | B 220 %
E iss L L1 E L0 7 cAmmm
2 []— Voox = 1.8V, Ta =40 2 ST —— Voox = 1.8V, Ta = -40
6 175 — Vppx =18V, Ta=25 G 200 — Vppx=1.8V,Ta=25
© 65 - Vppx = 1.8V,Ta = 105 O e Ve A BVT = 105
€ 7 Vppx = 2.5V, Ta = -40 € 24 Vppx = 2.5V, Ta = -40
O 155 72z — Vppx =25V, Ta=25 © 180 S — Vppx =25V, To=25
5 Zii ---- Vppx = 2.5V,Ty = 105 5 = - Vopx = 2.5V.Ta= 105
O M5 — Vppx = 3.3V, Ta= 40 O "1 _Z=T — Vppx =33V, Ta = -40
135 — Vppx=3.3V,Ta=25 160 — Vppx=3.3V,Ta=25
| Vppx = 3.3V,Ta =105 ol Vppx = 3.3V,TA =105
125 [ | 150 ‘
0 200 400 600 800 1000 1200 1400 1600 1800 2000 0 200 400 600 800 1000 1200 1400 1600 1800 2000
Frequency (MHz) Frequency (MHz)
Kl 6-7. LMK1D2108L BiiH#6 5K K%R , AMP_SELA I P 6-8. LMK1D2108L HiJRiHAESHMERIFIZ<R , AMP_SELA FI
AMP_SELB =0 AMP_SELB = &%
400 530
3090 520
380 == 510 =
=T 500 Ft e T
370 pipreeteeaten ) [ o fx 490 Ly ~
4 m— 480 e N
222 D= 470 TN
—~ = N — 460 LLT
2 340 N 2 450
£ : [ \
~ 339 NS E a0 \ A
=) — Vppx = 1.8V, Ta=-40 M1 0O 430 | — Vppx = 1.8V, Ta=-40 = \\\\
O 320 — Vppx=1.8V,Ta=25 ‘. O 420 | — Vppx=1.8V,Ta=25 .
> 340|--- Vopx=1.8V,To=105 > 410 |---- Vppx =1.8V,Ta= 105
Vppx = 2.5V, Tp = -40 400 Vppx = 2.5V, Ta = -40
300 | — vppy=25V,Ta=25 390 | — Vopx =25V, Ta=25
290 | ==+ Vppx =2.5V,Ta =105 380 | "= Vopx =2.5V,Ta = 105
280 | — Vopx =3.3V, To=-40 N 370 | — Vopox =3.3V, Tp =-40
— Vppx=3.3V,Ta=25 : 360 | — Voox =3.3V, To=25
270 Vppx = 3.3V,Ta =105 350 Vpox = 3.3V,Ta =105
260 340
2530 40 506070 100 200 300 400500 700 1000 2000 2530 40 506070 100 200 300 400500 700 1000 2000
Frequency (MHz) Frequency (MHz)
&l 6-9. LMK1D210xL VOD 53R M {13 % , AMP_SELA/  6-10. LMK1D210xL VOD S5#R#EIffI5<FR , AMP_SELA/
AMP_SELB =0 AMP_SELB = &%
Tek  Run hverage 2700 Acys 06 Auy 24 20:06:52 rlﬁr;éj Tek  Run Average 2400 Aoys 06 Auyg 24 20:06:09 GE";—J
Num Averages Mum Averages
L1 L 1
OUTPUT_M OUTRUT_M
Highita)  &812my High(t3)l 883 7mY
|: 591.99998m ;992 44563m
m: 890.6m W 894.4n m:991.2m M 994.4n
o 1067 no 250 G: 9593 n: 230
Ch3 10v ch3 1.0%
& 6-11. 1.8V H¥EZM I LMK1D210xL B HIEE | 2K | B 6-12. 1.8V HIEFK A T LMK1D210xL B34 , 24K
% (AMP_SELA/AMP_SELB = 0) *F ( AMP_SELA/AMP_SELB = 8% )
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6.6 HLAVERE: (42)

FEFLIE ARG FHALIR S 1 BRI e 13 LU i Y SR A7 T f 7 17 LMK1D210xL 22 b 45 1A S 2R3 44

Tek  Run Average

2700 Ay

06 Auy 24 20:08:24
T

Num Averages
100

L 1

1429y

HighiCa)!
b: 1428

1426 11428
5. 1.097m  no 250

Ch3 10%

& 6-13. 2.5V/3.3V BJF&4 T H LMK1D210xL B s Hidhi |, 245
f&H7 (AMP_SELA/AMP_SELB = 0)

Tek  Run Average 2400 Aoz 06 Aug 24 20:09:41
; . E . . ; Mum Averages
r T .

Hightca) 1324y
I o 13240825
e 1.322 M 1.5326
6: 92150 n: 240

ch3 1.0%

Kl 6-14. 2.5V/3.3V BJE&4 T K LMK1D210xL B HidtE |, 245
i H% ( AMP_SELA/AMP_SELB = 87 )

4% Agilent ES052A Signal Source Analyzer

- Agilent E5052A Signal Source Analyzer

K] 6-15. 156.25MHz T 3t A& (12kHz - 20MHz)

#Phaze Moise 10.00dB[ Ref -20.00dBcHz #Phase Moise 10.00dB] Ref -20.00dBcfHz
20,00 r Canier 156250000 MHz “T12.2085 dBm 20,00 r Catrier 156250001 MHz T~ 0.1%32 dBm
= F : 1 kHz -150.2023 dBc/Hz : =1: 1 kHz -142.9446 dBc/Hz
10 kHz  -153.3335 dBc/Hz 2t 10 kHz  -150.3300 dBcrHz
- 100 kHz -162.4877 oBe/Hz .00 3100 kHz -156.505% dBc/Hz
MHz | -16E.1526 oBc/Hz 4: 1 MHz | -160.6343 dBcrHz
-401.00 10 MHT -166-4011 dBc/Hz -40.00 L& 10 MHz 1532802 dBc/Hz
20 MHz  -168.5343 dBciHz 6: 20 MHz  -163.5504 dBcrHz
5000 40 MHz  -172.1548 dbc/Hz 0,00 7io 40 MHz  -164.6265 dBc/Hz
Start 12 kHz At Start 12 kHz
Stop 20 MHz Stop 20 MHz
000 Center 10.005 WHz 000 Center 10.008 WHz
Span 13,385 MHz Span 13,988 MHz
000 — NoTse — 70,00 — Moise —
Bnalysis Range X: Band Marker Anzlysis Range X: Band Marker
20,00 Analysis Range Vi Band Marker 2000 Analysiz Range v: Band Marker
Intg Nojse: -95.13918 dBc / 13.63| MHz Intg Mojse: -59.7409 dbc / 13.63| MHz
a0 RME Noise: 24,5554 prad o0 FME Moise: 46,0754 prad
! 1.40944 mdeg ! 2.63553 mdeg
RMS_]'itter': 25.057 fzec RMS litter: 46.932 fsec
-100.0 Residual FH: 266,787 Hz -100.0 Residual FM: 479,772 Hz
110 -1
1200 -1z
1300 -130,0
1400 1400 §
1500 im% oo w
10,0 7 -160.0 2
3 r—_
1700 3 ¥ -170.0 1 s
4 3
00 g S s & N D A E:S vl E NN
IF dGain 40dB Fraq Band [99M-1.5GHz] Omit L Cipt [» 150kHz] E9Epts Core 100 | 1F Gain 40d8 Freq Band [93M-1.56Hz Omit L Cipt [ «150kHz]

E9Cpts

Cotre 100

Bh

W CEE” RPHER 1 RIER: 2

& 6-16. 156.25MHz T i) LMK1D210xL #EAr A My Hi813) (12kHz
- 20MHz) , INE#ZE = 1.5Vins

14 EXXRIRE
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6.6 HLAVERE: (42)

FE LT FE S FH LM 75 BEATIN e P LA K B e

BERE TR T LMK1D210xL Z& 3% ) S B4

TTLRRZ 13312872 dBC/z

Agilent E5052B Signal Source Analyzer
bPhase Noise 10,0006/ Ret 200008/
Z000), Carler 624.950913 e 39168 cigm

17
2: 10 kWz 13819303 dec/hz
5: 100 khz 15815009 dac/hz
31 1whz 164]3573 dec/Hz
5: 10 MMz 16614133 dec/hz
i 20 MMz -166/6150 dac/hz
7 1669583 dec/hz
pS

Stop 20 Wz
Gemer 10,006 iz
n 19,988 Hiz
2= Noise ==n
Analysis Range xi sand Harker
Analysis Range Y gand i

1tg’ Nolse: 02,6003 da( 755,05 me
RS N 31148 pra

. 34 mdeg
RMs itter

Rezidua P 33415 H

3000

T rz | 13211852 dec/nz

1kHz | 113201852 dac/mz
14212403 dac/nz

4l as36 cbe

Agilent E5052B Signal Source Anall
VPhise Nose 10,0008/ Ref -20.0008c/Hz
Z000), Carer 62499314 WHe 05540 cB

D3 || Talas e
570 20 MMz | 1584233 dec/Hz
1z,

Analysis Range x: gand narker

Analyais Renge v eand mark
57385 dec 5,40 iz

5 3t
RestaUal Fii 8580 N

& 6-17. 625MHz "FE@ﬁI)\JJE (12kHz 20MHz)

ol_ov[Pow Ov]atn odB[Exmeri]ExeR[Swop[sve]2024-02-23 16:17]
B2 T R R 1 ORI 3
& 6-18. 625MHz T i LMK1D210XL AHAr M 4t #15h (12kHz -

20MHz) , IANE#EK > 3V/ns

Agilent E5052B Signal Source Analyzer
PPhase Noise 10.00cB/ Ref -20.00d8c/H2
jpagine Carer 1,245959804 Gie 39355 dim

Agilent E5052B Signal Source Analyzer'
[PPhase Noise 10.0008/ Ref -20.00dBc/He.
jpagire Carer 1,243990824 Ghe__ 09737 o

FLTI Wz 13015525 dBc/iz
2: 10 kWz 13418301 dac/hz
o 3 100 ke 13212087 dec/nz
30 Lwnz  -160]9632 dBc/Hz
5: 05 MMz 16217361 dac/hz
0.00 §: 1o mHz -162]8061 dec/iz
7i20 MMz 16311788 dac/hz
8 fomiz L8RS deciz
0.00 Xi start 12
top 2

Span 151988 Kz

Analysis Range xi gand Harker
sasbyets sande v _Sand s
oise: -58,4892
T Noizer 5 ey
ki
RMs Ditter: e
Recraual F: %505 555 e

 6-19. 1250MHz T ({13 A\ IR (12kHz - 20MHz)

dac Aoy

SLT I WRZ 13706137 dBc/iz
2: 1o kWe 137.7731 dac/nz
o 3: 100 khz -143]208% dac/iz
4 1mmz -
5:0S Mz !
40 §: lomhz _154]0134 dac/
7: 20 wHz  -155.2241 dsc/nz
8: 40 WMz _157.7428 dac/nz
b KHz

Analysis Range xi gand marker
Joaeis sande vl_tant iieker
071

R e T 55

HS BT R 1 R 4
& 6-20. 1250MHz T i) LMK1D210XL #AA0M: = A B #13h (12kHz -
20MHz) , ST\ E#E > 3Vins

</ 19.60 Mz

% 6-1. B

R

- Jsource 2)-

™) B o (1 8 RMS BEBIE SR T AR I S5 RMS $13) (Jout) FITERT 4T RMS $13) (Jsource)e TRIIXEE(H | Kt RMS #13)
SR Japp = SQRT(Jout 2

(2) |156.25MHz F I Japp = SQRT(46.9322 - 25.0572) = 39.68fs.

(3) |625MHz FH Japp = SQRT(23.4382 - 8.4332)

=21.87fs.

(4)  |1250MHz F ] Japp = SQRT(17.8592 - 6.7762) = 16.52fs.
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7 SHMER B
|V
LVDS 100 O Oscilloscope

E 7-1. 234 LVDS il B E

Balun Phase Noise / Spectrum Analyzer

|—
Textis not SVG - cannot display

B 7-2. B4R BAME K LVDS HiH AT E

ViH

Vih e d e L - ™~

ViL

IN
Vin
B 7-3. B AFIAHA T B A 1 LVCMOS A
OUTNx Vou
OUTPx VoL
Vout,piFr,pp (5 2 X Vgp)
E 7-4. i B AT T R ]
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INX_N

INX_P

OUTO_P

OUTO_P

OUT1_P

OUT1_P

ouUT2_ P

ouUT2_ P

tPLHN
—> -— ( ——>

OUTN_P >< 5 ><
OUTN_P : («

A B REE LT E B SRR te pn I Z A B R AN 518 tppn ZIEIMIZEME (n=0. 1. 2. ..o N)
B. AMFEGEEA UL FHE R IVERE AT LR IARTS tpy iy Z 8] Z A BURRANRAS topn < HMZME (n=0. 1. 2. ... N)

& 7-5. % R M85 (A 1R

OUTNXx

0 V Differential

OUTPx

7-6. I AR
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B 7-7. B R LA
7.1 Z4HENERE
ENE S ES BE A LU AR R E ORI | X &5 8UH P78 s 30 2R 8 5 HoAh TR M A i i 7= AR R
o AT ITICZESE SR EFIGIA | DU 35 7048 F 205 5 I GE 08 BEMRAN 4 71X PRI A [F] 0 5 X o
ENESHE R E e A FEME S Z B EHRER LN E . XFNERAF S8 N Vip 88 Vop , BBk T
T B G 2 i N L TR I A2 LT
ZEoE T WA M G = )2 R ARG SN T AEE SR ES .. XMNERRF5N Ves , ZSHad 1 HS
Ho TEIC W |, ZE SN TEMEAGLIER , SN T Z 954475, 7] DU B 580 2 UE 17 23 ok B =
Vss , & NA] DU ZAE TN 88 — Pl A BT ik i Vop BRIP4 -
7-8 JEHEE R TR BB R R 2 S, T P 7-9 HHER R T A B PIRAR[FE . Vip (B8 Vop ) € X
YA T Va A1 Vg (8% Vo Il VoL ) BIREST |, FAE S ARG SHEX M BT 2 V) (AT ) .

£ Vs SN E SO, 0 s SRS S AR AE re 3, USRI (RIS 5 0 PR 3 R B ) DLt D L HE IR ) [ 4
LAY . DRIE, AT DA 22 05 5 AU I FL I

Vip Fl Vop H € SONHLE (V) , Vs 8 H € ONHUEIEIE(E (Vpp).

V|p Definition Vgg Definition for Input
y s Non-Inverting Clock—» 'y
v L' /} y v
CM
LN\ ¥ v '[’/4 \ ! ss
A
\ Inverting Clock Tt
Vip=|ViH-ViLI Vs =2:V|p
GND
& 7-8. ZMNESHPFAFE E X
Vop Definition Vgg Definition for Output
y » Non-Inverting Clock—»- 7
oY \
Vos Ay v Vob Vss
Vo L]
A
AN Inverting Clock L -t
Vob = | VoH - VoL | Vss =2-Vop
GND

B 7-9. Z5HE S KIPFARRE X
FHS W AN-912 i FH KHe 1% 4 2 K S 3L e SUN
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8 VR4t He
8.1 Mk

LMK1D210xL LVDS xzh#5f Ff CMOS fiRE izl . Rk | F5idiE M fw & Minis |, M8 triEwiE
TR R e 5 e Bk .

N T RS 50Q LRk EIS S5 | IEREM LVDS iR Rt 2 B B 100Q (K. EiREE
Uity RN A A B it 2 3 T T LVDS $rH o T @ U0 o3 d BH 38 i B I S HR U B IO B o o SRR UACER 7E P4 350
BRI EAF T LMK1D210xL fy 3B s, 6 25 fd S f & . @R LVDS #I#s A WE 100Q £
Uity DU Z0128 W A0 24 i

11
8.2 TIRETHEE]
VDD VDDA VDDB
1.8103.3V 181033V 181033V
] 1 ]
- |- -
Refi V,
Vac_sero LF——— Generator Reforenee
Vac_rer1
i
1 L INO LvDS OUT[0:N/2-1]
INO E 3::} OUTI[0:N/2-1] g r '

- 5 VDD

VDD

Roulldown

Roull-down

IN1 E ic(:} iOUT[N/ZN-ﬂ
m! [ ) L
IN1 E % :-j|]OUT[N/2:N-1] VDD
| L
AMP_SELB [
Roull-down
; ;
GND GND
&l 8-1. LMK1D2102 1 LMK1D2104 L85 HE & & 8-2. LMK1D2106 A1 LMK1D2108 Lji J54E &
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8.3 ReME Ui A

LMK1D210xL & — Kt hn#tsh LVvDS m g ds | ifERANH BAEREZ R 2 4~ (LMK1D2102L). 4 4
(LMK1D2104L). 6 4 (LMK1D2106L) =% 8 4~ (LMK1D2108L) LVDS i ii&#i Nfl 4 , Bl LVDS. LVPECL.
HCSL. CML & LVCMOS. Z#$1F EA PN , FkEILA 4 % (LMK1D2102L). 8 %f (LMK1D2104L). 12 %f

(LMK1D2106L) 5% 16 X} (LMK1D2108L) fiitti . A K4 A | SRk 8-1. FEUER B2 ] 71k 2GHz.

# 8-1. i
S LMK1D2102 LMK1D2104 LMK1D2106 LMK1D2108
0 OUTO % OUT1 OUTO % OUT3 OUTO0 & OUT5 OUTO0 % OUT7
1 OUT2 & OUT3 OUT4 & OUT7 OUT6 £ OUT11 OUT8 & OUT15

8.3.1 # i HLHE

LMK1D210xL #4122 ph 2% BA 2 fdar i HBLE 7730, vl e B RO A sl R g vE .l s sk B 7 1Y
R, T T LMK1D2106L #1 LMK1D2108L , VDDA F11 VDDB #H H il 75 55 EL A A [ (1 B 5 e & A g S 1F &

i B AT

R 8-2 Rt 1A AN A B T R AR PR E R

* 8-2. LMK1D210xL i3tz T

VDD = VDDA = VDDB #5% (V) FHIRIE (mV) IR (V)
1.8 0.7
350
2.5/3.3 1.2
1.8 0.7
500
2.5/3.3 1
8.3.2 L XBr 7 HIAN

LMK1D210xL F 51 a1 SCRER BT M N BRAE . iZZhRESLVF I AE NN VDD Z HTKEN 8 AR, A SR &%
o BREZBULFIBKMANNEZEL |, ES0 7 6.1, ZBFEER T HNBA |, AP IEERGRNGE S
KABEHLIRG , AT FC VI 51 I ORKFIT 6 o

8.4 Bt

AL I A ] 5] e B LMK1D210xL ff 4l (15204 8.4.1 ) o KA AT LRFER S, DA B4k ot
WA . BB R A T RS LMK1D210xL Be &M, UL K RS RIE .

8.4.1 FHi 53 I A FI IR M2 FE

AMP_SELA F1 AMP_SELB 5 I n] LA £ A [F] 1) % th #5108 25 H % th . LMK1D2102L #1 LMK1D2104L X A A —
A~ AMP_SELA 5| sk 4 Risdlm AN 41, 1 LMK1D2106L A1 LMK1D2108L EA A5 ( AMP_SELA.
AMP_SELB ) sfdz il 5 A i 4

% 8-3. LMK1D2102L #1 LMK1D2104L 41 0 #1 1 AMP_SELA

AMP_SELA 4H 0 A4 1 FwHIRIE (mV)
0 350
27 (BIARE) 500
1 AR (B )
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% 8-4. LMK1D2106L f1 LMK1D2108L £ 0 AMP_SELA

AMP_SELA 4 0 FyHiHRIE (mV)
0 350
B7 (BAKHE) 500
1 Bt AR (e )

% 8-5. LMK1D2106L 1 LMK1D2108L 41 1 AMP_SELB

AMP_SELB 4 1 FHRIE (mV)
0 350
27 (BAKHE) 500
1 A (W)

8.4.2 LVDS % i

T1 A 100/ B SRR 8 FE 0400 AT 22 0 e DA SR R R R | A ROV PRSI0 (X & 8
ST R A 1 (P I TR (1SS Vs ) -

LMK1D210xL 7] DLt B A i 4 % 3: 3] LVDS Bl |, A Bltni&l 8-3 fllE 8-4 Arx .

100 O LVDS
& 8-3. fy HH By &
100 nF
|
1
100% LVDS
100 nF

Bl 8-4. Fn it & (B M EWE )

8.4.3 G\ I#E
LMK1D210xL i AT 5 LVDS. LVPECL. HCSL 8; LVCMOS IRzh 3%,
LVDS IRZN 28 A] LUE i R AT A A e B LMK1D210xL #iN , 4 #ltn & 8-5 FlE 8-6 s

100 Q LMK1D21XX

& 8-5. E#:3| LMK1D210xL % A\ f) LVDS BH4iIxzh3% ( ERMES )
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100 nF
[
[N
LMK1D21XX
I
11
100 nF
50 Q 50 Q
Vac_REF

& 8-6. EH:Z| LMK1D210xL % A\ ¥ LVDS B 4FIXzh3 ( XM E )

8-7 JEIR T W7 LVPECL #i \3E 4 5] LMKAD210xL. HIHE 2428 KT 1.6Vpp , U5 B4 e 5t piy L 3ok
P& LVPECL 15 5421 .

8-7. #E#F| LMK1D210xL i A\ K] LVPECL B} 8HIKE) 2%
K 8-8 JEr 7 ¥ LVCMOS B 4 N\ BL#E 4 & 5] LMK1D210xL .

Vi = 0.5%(Vig + Vi)
& 8-8. %E#3 LMK1D210xL &A1 1.8V, 2.5V B 3.3V LVCMOS I &hIRz5%
SFREHGFA , TIEEH 1kQ HEHZRE ARSI (INP, INN ) £,
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9 L ALt

#E

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

9.1 AR

LMK1D210xL & —# (KM gl shid A1 28 LVDS B 2ok ds | FoA AR 200 2 K OUBR TN o iz 2 fE B /D
BERGE R WAL . REInEREh |, ATE 1.8V RIROE R | L Oy B P RE N B 20 C ) B BLRAIRZAR AN 2 ) 32
PR 7Y 2 T i i

9.2 AN F
ADC CLOCK JESD204B/C AFE
T3
491.52MHz [> 100Q
AMP_SELA |
|
LMK1D210X
LVDS Buffer i 2/4/6/8 AFEs
_A_M_P__SELB SYSREF CLOCK
7.68MHz 10(;). -----
& 9-1. F§T ADC #34:it%hF1 SYSREF 4o ) B Hi 2228
9.2.1 #i+ER

9-1 /R LMK1D210xL Bt & A%t % #i Ff JESD204B/C ADC [ RS E5E — N4 5 ADC 4 | 78
B oA A R SYSREF B8 . LMK1D210xL H A % 20450 H m s . AR B hndh a0 A H ) 22 8o i Ge
J1, ek R, R HAR AR AR &, nDE S R B4y Ec 4y JESD204B/C AFE R4, IE B ~BIm LR
JESD204B/C #Wi#3iksh £ ik 2 & 8 4~ ADC W01 2 = 8 4~ SYSREF K4t , AL Ntk :

o T IRBhE AR 2 A LR H T 22 5, ADC I eI U@ % 5 LVDS Ikah#% ( fl1 LMK1D210xL )
HATZERA S . ATLLEBCR A AEE 100 Q 2243 2, FEIXFPE LN LMK1D210xL AN 75 ZAMT 20t , BRIk
Tl

o N LMK1D210xL % H i35 e IS 52050 88 ULHED |, ) SYSREF I e s il & #h AT B R & . i 42U
ar B 2t , A — 58 T3 ZEAMI 44 iy o

o ONTSEEURAEETERE , LMK1D210xL 28R A8 H iff A 100 Q  Ha BH 28T 22 70 i 2
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9.2.2 IEH R W FE

S I A Zi 1%, R & AL A8 2 25 i N\ R S 1E A PR B N o 422

S LVDS %572, ARIEECES B S B4 e 7 &

TR 100 Q HLBH 38 6 AR A F g 3k AT 22 ot e AR A i e vE g, RV ROV Romdz it |, HiX &%
SRS A i S R R B (S SRR Vos ) -

EZN R B F , ADC K80 F1 SYSREF B4 75 BN [A] fdn HH #2528 o FE IR U3 R 55 B o Tk g 75 o7 FH &8 G T
w,

LMK1D210xL mJ$2 4t 2 /N i 3 yE | DLl 2 ADC 85 AFE PRI ES E5R . WS LMK1D210xL % H F T Al
FRICES 22 (B AFAE ORI IE | 354 F 2SR & R AR R AN UGS 0] 5. 28 R & 2 38 0 5% S A A X 48 (il i i
o) MR E TR, M AT BEAE W46 Wt S 0 S BORHE FIAT N ST TR, A0 i AT R AR S
IR 1M 75 B R FH — Py 285K 5 AR DR 3 28 RN UAC 2 A B, s 22 1) 1) [ 45 AN UGB o

N HFM & LVDS #8z) 755 Sub-LVDS #4857 # Wik T il LVDS ZKZ) 28 F1 sub-LVDS IS0 2. FIFER
MES B A] B A T LMK1D210xL iy Hi 32 32 31 LA SR LA Ha T e U0 2% o

1.8V _
R1Q R3 0
l\ OUTX_P I{?{/
IN_P
LMK1D21xx SYSREF AT
C OUTX_N AN, IN_N
R20Q
R3Q
R1Q i
18V =

& 9-2.  LMK1D210x 58RI Z AT ERMA S KR EE

9-2 Jreor T T BEARILAS i I 1y e B 20 e 8% 0 246, T 9 381 ) IS P M oo e AT 7 Ui e AR I R W8 A B N
SO EORORIEFE AL FHAS R R2 A R3. WIRTSCHTIAR | 96 E FRAR 21 A2 75 RENS T3 /2 UL 23 (10 ER . T LUGE ]
8.4 FRIEIRK AMP_SEL 5] BRI F 5w R MR ( THE LVDS #RIERE ), DAk B o3 e 4 51 R Y
NG
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9.2.3 Wi 2¢

LMK1D210xL AR s . LMK1D210xL A 25fs RMS £13) [1)iKME 5 156.25MHz Y5 ( Wi 9-3 Fras ) IK

3, S TE 12kHz &= 20MHz L WAL B3l 46.9fs RMS (K1 9-4 ) .

i, K/ 39.7fs RMS.,

TR E , AR IRl

¥ Agilent E5052A Signal Source Analyzer

¥ Agilent ES0524 Signal Source Analyzer

i

7
& 9-3. LMK1D210xL A1 8 |, 156.25MHz , 46.9fs RMS ( 12kHz £ 20MHz )
25fs RMS ( 12kHz Z 20MHz )

Freg Band [33M-1.5GH;]

| HEAELS 5 ICE S Rhode & Schwarz SMA100B & 9-4. LMK1D210xL %yt AR{r 75 | 156.25MHz |

[FPrse Mok 10.00de Ref -20. =g [PPrese Meise to.00der Ref 20, gk
o0 Canier 166 250000 MHz T12 685 dBrn 000 Caer 156250001 MHz T 0,193 dbm
Kz | -150.2023 dbc/Hz P1i 1 Wiz | -142.9446 dBdrHz
15319385 dfic/Hz 2i 10k 5013300 diic Hz
oo 1624877 dic/Hz oo 3 100 kHz  -156.E056 dBc/Hz
-163 11236 dfc /Hz 4i 1Mz -16016243 dBcHz
a0 -162 14011 dfc/Hz -40.00 S: 10 WHz  -163.2802 dBcfHz
-1¢2 8348 dc /Hz £ 20 WMz -163J5E04 dBerHz
Son MHz 172154 dBc/Hz 500 z H 1646285 dBic fHe
Start 17 kHz Xt Start 17 kHz
Skop 20 MHz top | 20 Mz
won (EI’!EEV 10,005 WHz e Center 10,006 WHz
an 151935 Hz Span 15,988 WHz
700 M i 70.00 — Mofize —
An:'\ys'\s Bihae : gand marker gnalysts fange x: gad Marker
enn Anzlysis Ran 0.0 analysis Rangs
o Nagses 31018 dB: 35S | e Inkg to1se: ss 7409 da: S o e
a0 RS Naizai 225004 o 5 Najses 46.0)
. 1.40944 deE ! 5628 mde\z
RMS Ditter: 25,087 fsec RMS litter: 46.972 fsec
1000 Residual FM1 266.787 Hz -100.0 Residual FMr 479,772 Hz
4100 100
1200 1200
1300 13040
400 100
1500 W 1500 \W
1500 00 £ Mm
1700 3 — 1700 i 3
T H
o s ) F] L pic T s
Omit LO ©pt [=180kHz Fraq Band [49911.1.56H2 omit LO Opt [<180kHz

595p
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g PACKAGE OUTLINE
RGT0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—
3.1
29
SIDE WALL
METAL THICKNESS
DIM A
* OPTION 1 OPTION 2
0.1 0.2

le—[11.68+0.07 +| ﬁ (DIM A) TYP
° ‘ 8 EXPOSED ﬁ
| L
12x[0.5] 4 J U ‘ U L THERMAL PAD DJ
T T+ 1 / e
ax i | C | symm
=l &y
D | ] o
TR ‘ - t
12
0.30
ﬂ ﬂ ; ﬂ ﬂ 16X 0.18 O
16 ! 13 01@ |C|A[B
PIN 1 1D
(OPTIONAL) SEN”V' 4 0,050

4222419/D 04/2022

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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RGT0016C

EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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RGT0016C

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:
85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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RHD0028B

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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RHD0028B

EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RHD0028B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 29
76% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
RHA0040B VQFN - 1 mm max height
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RHA0040B VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
O4.15)
SYMM
40X (0.6) ﬂ 40 31
S T Tl S— .
1
D ! D30
| |
- ° | ° —
E o o ' o0 o E
(0.25) TYP 1 i] ‘ " i] * SYMM
= | e I s
0.685 (5.8)
R==u | 4 D s
& 4 o . o T Cﬁ T
36X (0.5) ﬂ/ ! ‘ (1.14)
‘ TYP
¢02)TYP o ‘ @7,4[,7@ 1t
! I
/:D Bl T D
| | |
woorve~" | G0 00010 [} R r
|
‘ 1 ! 20 i
| (0.685) (1.14) !
| TYP TYP |
= (5.8) -
LAND PATTERN EXAMPLE
SCALE:12X
0.07 MAX T 0.07 MIN —LT
ALL AROUND ALL SIDES
s
SOLDER MASK \ T __METAL UNDER
OPENING Nl SOLDER MASK
NON SOLDER MASK
SOLDER MASK
DEFINED
(PREFERRED) DEFINED

SOLDER MASK DETAILS

4219052/A 06/2016

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN

RHA0040B VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
RGZ0048B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RGZ0048B VQFN - 1 mm max height
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGZ0048B VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Tem Op Temp (°C Device Markin Samples
ge lyp g g p p p g p
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
LMK1D2102LRGTR ACTIVE VQFN RGT 16 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 L2102
LMK1D2102LRGTT ACTIVE VQFN RGT 16 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 L2102
LMK1D2104LRHDR ACTIVE VQFN RHD 28 5000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 L2104
LMK1D2104LRHDT ACTIVE VQFN RHD 28 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 L2104
LMK1D2106LRHAR ACTIVE VQFN RHA 40 4000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 L2106
LMK1D2106LRHAT ACTIVE VQFN RHA 40 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 L2106

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices 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.
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Important Information and Disclaimer:The information provided on this page represents TlI'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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PACKAGE MATERIALS INFORMATION
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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 OO0 O 00 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)
LMK1D2102LRGTR VQFN RGT 16 2500 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
LMK1D2102LRGTT VQFN RGT 16 250 180.0 12.4 33 3.3 11 8.0 12.0 Q2
LMK1D2106LRHAR VQFN RHA 40 4000 330.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2
LMK1D2106LRHAT VQFN RHA 40 250 330.0 16.4 6.3 6.3 1.1 12.0 | 16.0 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)

LMK1D2102LRGTR VQFN RGT 16 2500 335.0 335.0 25.0
LMK1D2102LRGTT VQFN RGT 16 250 182.0 182.0 20.0
LMK1D2106LRHAR VQFN RHA 40 4000 353.0 353.0 32.0
LMK1D2106LRHAT VQFN RHA 40 250 353.0 353.0 32.0
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