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- FaTI1:2 EENY TS
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o EHEE:1.71V ~ 3.465V
. TxANE—7 ANEME
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— FEEINESWMIA /AR 77 -164dBo/Hz (FE %
fiE)
o FEFIT/NSVMEREERIE : 575ps Al (e KAE)
o HIAF2—:20ps (K1)
o =—+ /L AL LVDS, LVPECL, LVCMOS,
HCSL. CML DfE &1L ~UL %321 AT HE
 LVDS V77l REHE VAC_REF R BRI A AT
fif F AT RE
o FEIEFIEEHPH:-40°C ~ 105°C
o UUTFICRT Ao — TG
— LMK1D2102:3mm x 3mm. 16 £ VQFN
— LMK1D2104:5mm x 5mm. 28 £’ VQFN

277U — 3>

o Tlata=fr—iarBIORy T — 7k
o RS R

o BB IERESR

o UAVLARALTT

. EBRA—F A EFA PR

LMK1D210x 717 N7 71X, 2 2O7ay7 A77 (INO
BLOINT) %, AFF TR A 8 X7 D7#EH) LVDS 711y
171 (OUTO, OUT7) I L £ T, ZDe&E, /myrsy
BLOAX 2 —Z i/ NRIZHZAET, &y 77 Ty 7iE
1 OO NS LK 4 5D LVDS ) TR S TE
7, AJJ1% LVDS, LVPECL, HCSL, CML, LVCMOS ®
WP NS ATRE T,

LMK1D210x 1%, 50Q D& OBRENZ L L TR
HENTWET, VLR E—RTADEZEE TS
BAITIE, TLMK1D210x A JJI2#%#5iL7= 1.8V, 2.5V,
3.3V LVCMOS 7uv7 RIA/N IR TmY)722 AT A
BEEZREHOAANNEATEHINTALERHET,

filfEe > (EN) 2L T O\ 7 M2 —T VT
T4 —T N TCEXET, 2OV RREEOLEAS . T
TOHBITHRTD 2 DO T 7 BAR—T N0, v
Do [0 TV Z BIA01%, T _TCO AT 95
TONRAIPT 4 2—=T 0 (Frayy710]) 1280 ET,
= AR NI IR = 3t e = ey 1 YA/ S DI V|
DT A =T AR ET I, DN IEZOHT)IEA
F—TINIRVET, ZOT A AL, 7= AV —THEE
ZYPR—RLCNET, EBIT, ZOT A AIA AT
VAEREZTEY, AMEEMFELRWEXICHINT
UEDCHRIETHIEEBAIELET,

ZOT/SA AL, 1.8V, 2.5V, F7zid 3.3V EIROZEL T
FYEL ., -40°C ~ 105°C (JEPHIRFL) TR ESNLT
WET, LMKI1D210x D/ /7r— ANUT R LU R D%
IRLET:

Ny =R

HBeES Ror—y () 2ol —Y AR
LMK1D2102 RGT (VQFN, 16) 3.00mm x 3.00mm
LMK1D2104 RHD (VQFN, 28) 5.00mm x 5.00mm

(1) FIAFRER T RTO/ =N OWNWTE, T —H 2 — DEKE
WZHHESNERESBL TSN,
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UhEENET,
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B A e 5 9.3 FEIFICRI T DHESEZEIA ..o 19
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B.2 ESD BB et 5 A0 FAALABIORF2AVIDY R =P, 21
6.3 HELEENVELRME oo 5 10.1 RFZ AV RDT IR =i, 21
6.4 FUTEH T DIE IR .o 6 10.2 R¥X 2 AU MO BEHRBEINZZ TS T E e 21
6.5 ZUTB T DIE IR oottt 6 10.3 F A= U =R oo 21
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4 TINA ADLLER
R 4-1. TN AD LB
- FIRAA . . s .
gz |7 R WAAA S | WARRE—F|  or— KA
e . 350mV 1.2V
— = [N A = AV I L B
LMK1D2108M | a7 1:8| =2 HEIEL A7 B p— > VQFN (48) | 7.00mm x 7.00mm
e . 350mV 1.2V
N = e I N e = A e A
LMK1D2106M | =71 1:6| & < T/ ‘ (i VQFN (40) | 6.00mm x 6.00
7a7n 16 F—T IV BIOAAL 7 H 500mV 1V (40) mm mm
LMKID2104M | 57 1:4 | & IIBINICEDZ =Sttty 1| 350mY 1.2V VQFN (28) | 5.00mm x 5.00mm
: F—T IWVBIOAL T 500mV
— Ul ks a— U r | 350mV
LMK1D2102M | =7 1:2 | &~ i \ - 1.2V VQFN (1 . _
0 Farn 12| e ooy QFN (16) | 3.00mm x 3.00mm
e b 350mV 1.2V
LMK1D1216M o2:16 | CVHIBICELT = LA VQFN (48) | 7.00mm x 7.00mm
F— TVl 500mV 1V
o 350mV 1.2V
LMK1D1212M o212 | EVHIICEL = LA VQFN (40) | 6.00mm x 6.00mm
ATVl 500mV v
ot .| 3s0mv 1.2V
LMK1D1208PM 2:8 AT SO MR )% VQFN (40) | 6.00mm x 6.00mm
7 LA 500mV 1V
LMK1D1208M 28 | EYMEICESTE= SUIIA g50my 12V VQFN (28) | 5.00mm x 5.00mm
Sl
LMK1D1204PM 2:4 E°V%”1§“‘C§ifgjégﬂﬁﬁ4 =1 3s0mv 1.2V VQFN (28) | 5.00mm x 5.00mm
LMK1D1204M 24 | EFMEICESTE= SUIIAL 50y 1.2V VQFN (16) | 3.00mm x 3.00mm
F—=T VA E
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5 EVBRE L UHHRE

Z| ul Z| n'l Z\ a.‘ ZI ‘1\ Z\ CLI
s = o e P B R P EE Q
5 5 5 5 3 33 333 >
© ©°© ° ©° RN ERERE RN
T T LT ] 21 20 19 18 17 16 15
12 1" 10 9
ouT4_p []22 14[_|eND
out2p| ]13 8[| Vacrero out4N []23 13[_[ouTo_N
OUT2_N :] 14 7[_[INo_N ouTs_P | |24 12[_|outo_p
ouT3_P[ |15 6 |INo_P ouTs N []25 Y e
ouTe_P |26 10[_|INO_N
OUT3_N| ]16 5[ [Voo
OuTe_N |27 o[ |mNo_P
0 1 2 3 4 vop [ ]28 s[_|Vop
[T T[] []
a p4 &I P4 O 1 2 3 4 5 6 7
g Y < < [T rrl
z z g & Z F oo oz g
~ o [ S T g
B 5-1. LMK1D2102 : RGT /w4 —< 16 £ VQFN EE 2z ¢
1] & 5-2. LMK1D2104 : RHD /Sy % —< 28 £ VQFN
% 51, 2O
B
2470 LG
A LMK1D2102 LMK1D2104
ZBYRYI AN TN R Jay I ANH
INO_P, INO_N 6.7 9,10 1AM ZZBNA )T Fid v v R AT
2 R ZEBA )T ElT v SV R AT,
INT_P.IN1_N 3.4 5.6
INPO, INNO /% INO_P, INO_N LXBISH Il SN AT LIERL TSN,
s 2l
EN 2 4 S 500kQ 7V T w7 L 320kQ T INH T THITI S YDA R—T IAT 4 AT —T )L A3
W DL, AR —PREBRSNET (3 8-1 B
PNATRABIEM N
Vac_rero- Vac_REF1 8 "7 o SRRSO AT O AT RBER T, AT 2854, TI TIEZOE 0 GND (2 0.1pF =
TV EER T HIE AL TS,
Z®yaysHh
OUTO0_P. OUTO_N 9. 10 12,13 o 78 LVDS 1 /1~<7 %5 0
OUT1_P, OUT1_N 1,12 16,17 [¢] =8 LVDS <7 &5 1
OUT2_P, OUT2_N 13. 14 18.19 o 72 LVDS H~<7 %% 2
OUT3_P, OUT3_N 15,16 20, 21 (0] 72 LVDS 1 ~7 %55 3
OUT4_P., OUT4_N 22,23 o 728 LVDS ) ~<T 5 4
OUT5_P, OUT5_N 24.25 o 728 LVDS ) ~<7 %5 5
OUT6_P. OUT6_N 26,27 [¢] FE8) LVDS /) ~<7 %5 6
OUT7_P. OUT7_N 2.3 o ) LVDS [ 1~7 %5 7
BIREE
Voo 5 8. 15,28 P F AR (1.8V, 2.5V F7-1E 3.3V)
TR
GND 1 1. 14 G Ve
DAP DAP DAP G FAROEHF oK, EADT-8 PCB 77K 7L —cgszkiiL £,
(1) G=/ZvF,I1=AJ), O=HiJ), P=FEIR

4

BHEHZBTT 57— o2 (DB R BRI &) 255
Product Folder Links: LMK1D2102 LMK1D2104

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SNAS822


https://www.ti.com/product/jp/lmk1d2102?qgpn=lmk1d2102
https://www.ti.com/product/jp/lmk1d2104?qgpn=lmk1d2104
https://www.ti.com/jp/lit/pdf/JAJSMZ1
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSMZ1C&partnum=LMK1D2102
https://www.ti.com/product/jp/lmk1d2102?qgpn=lmk1d2102
https://www.ti.com/product/jp/lmk1d2104?qgpn=lmk1d2104
https://www.ti.com/lit/pdf/SNAS822

i3 TEXAS

INSTRUMENTS LMK1D2102, LMK1D2104
www.ti.comlja-jp JAJSMZ1C — SEPTEMBER 2021 — REVISED FEBRUARY 2026
6 1%
6.1 X RAER
HHRZEK COBERERMPN (o2 gy) ¢
B/IME BNE HAL
Vbb T 0.3 3.6 Y
ViN AJEE -0.3 3.6 \Y;
Vo B 0.3 Vpp + 0.3 %
IN A EG -20 20 mA
lo e 1 E R -50 50 mA
Ty PR BRI 135 °C
Tstg RAFRE @ -65 150 °C

(1) THER R KER IS COBRMEIL, T A RHAR A E 25 T fetE 3 £, TR K ER 1T, TRDHDOEMTRW T, 21X
[HELEBN RS LRSS EE B X A OWD2 DT, R IELLEMET 22 LA HFIRTHOTIEHV EE A, T%%%J‘ﬁ“ikﬁffﬁj D
FHEHNTH-> T HELREESR I OFFESN CHEH 5L, TAANERTHEREL LW AREERSHY , T SAADFHEME, #E6E, MEREICH B
FAEL, THRAADFEMENO D A REMERHVE T,

(2) FAALRDOERITAT

6.2 ESD E4&

fi& Hfr
AMKEF L (HBM), ANSI/ESDA/JEDEC JS-001 43000
v T L, FTory 0 _ v
ESD I
(ESD) A R TAAHEET L (COM), JEDEC fI:4k +1000

JESD22C101 IZH#EHL, T~ Corr @)

(1) JEDEC ®ORF =24k JEP155 (2, 500V HBM TiIAEHED ESD & B 7 mE A CL AR MIEN PR THLEBESILTVET,
(2) JEDEC ®OR¥F=Arb JEP157 (2, 250V CDM TIHAEH#ED ESD HEL Y m A TL AR BIEN IR THHEBESN TWET,

6.3 HERENVESRAF
H & COBMEREFFAN (FRIFLR D720 RD)
B/ME  ABME  BOKfE| BT
V IR 3.135 3.3 3.465
Voo a7 EIRE 2.5V IR 2.375 25 2625 V
1.8V &R 1.71 1.8 1.89
Efaﬁﬁ/ BIREET T HEHZ 7 (Vpp @ 10% ~ 90%) 34 EE 0.1 20 ms
Ta S RIRE TOBERE -40 105| °C
T BRI IR -40 135| °C
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6.4 Z(CPIT 5153
LMK1D1204PM LMK1D1208PM
BTl VEC) VQFN VQFN Bifir
28 40 v

Resa BEAH D A B~ OB 38.9 30.3 °CIW
Reuc(top) BRI Sr—A (L) ~OBRHL 32.1 21.6 °C/W
Ress BEETID IR~ D BT 18.7 13.1 °C/W
Yt BEARTD Ll ~DRE T A5 1 0.4 °C/W
Yig BB T DI~ DRI T A—H 18.7 13 °CIW
Reuc(bot) BTG —A () ~OEEHT 8.2 45 °C/W

(1)

PRI LORB O BGHILEEE DT SOW T, [HEERIBIWNIC Sy — Y OBGHIIEE] T 7V r—vay /= S RLTIES N,

6.5 ZhICBS T S 153K
LMK1D1208PM
B 1) VQFN BAAT
40 v

Roua EE D JE P~ DB 30.3 °C/W
ReJcitop) BB — A (L) ~DBGRHT 21.6 °C/W
ReJs PO 0B IR ~ D BT 13.1 °CIW
Wir BEAD _EIH~DORE T A4 0.4 °C/W
Yis B O IR A~ DRI 3T A— 13 °C/W
Reuc(bot) BRI —A (JEH) ~DEHHT 45 °C/W

M

ESHHE

PRI LORCHT OBGH A VEDFEMIZ SV T, [HERIB LI ONIC Ry =V OBGHEEE]T 7V r—ay /=M RLUTTEEN,

VDD = 1.8V, 2.5V, 3.3V = 5%, -40°C < TA < 105°C,, #£#EfiiZ, VDD = 1.8V, 2.5V, 3.3V, 25°C OL&E T (RRIZFLR D72V RD)

R \ F AN BoME  EEE RAHE| WA
BIRFFE
FRTOHADRA F—T hrok
IDDgaT LMK1D1204PM #iti_ 1= Ohiz (AMP_SEL = 1) 50 mA
TRTOHNBAR—T IVinoOR
IDDgraT LMK1D1208PM cs = ohz 75 mA
FTRTOHIPAR—T IV R =
IDD1gom LMK1D1204PM 100Q, f =100MHz (AMP_SEL = 60 72| mA
0. T 74/L1)
FRCOHNIAF—T L\ R =
IDD+gom LMK1D1208PM 10000 £ ~100MHz 87 110|  mA
WA 78 (EN) AS % (Vpp = 1.8VE5%, 2.5V+5%, 3.3V5% (21 )
Vd3 3-state A7) F—7 0.4 x Vce \Y,
Vig AJ7 High % SR L RAED e NS BIE 0.7 x Vg Vee +0.3 Vv
Vi A7J Low &[T FMERT0 IRIBO R AT E -0.3 0.3 x Vge \Y
. . Vpp &, Vig = Vpp DEAMT 1.8V/
| = s ok A
g A 2.5V/3.3V A THE 0w
. Vpp 1% Vig = Vpp PEMH-T 1.8V/
I i DD H= Vo . A
I AJ1 Low B 2.5V/3.3V 28 FTHE 30 H
RpulkupEN) | AT T 7 BB 500 kQ
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VDD = 1.8V, 2.5V, 3.3V + 5%, -40°C < TA < 105°C, #E¥#:{E(Z, VDD = 1.8V, 2.5V, 3.3V, 25°C OL&E T (RrIZFLBDRVRD)

INTA—H T AN F/IME FRHEE BRME|  BAfT
Roull-downEN) | AT 7 AZ D AR 320 kQ
VTNV R LVCMOS/LVTTL 7222 A7) (Vpp = 1.8Vi5%, 2.5V5%, 3.3V+5% 23 /)
fin NTIJE rav g NF] DC 250| MHz
VIN_s-E T NEURAEEAL T 2 LV D TR A AR TE 0.4 3.465 \
dVIN/dt AN ZN— L—] (RIED 20% ~ 80%) 0.05 Vins
I B A Vop = 3.465V. Vy, = 3.465V 50  pA
|||_ 7\j7 Low %{}:ﬁ VDD = 3465V\ V||_ =0V -30 |JA
Cin_se AN E 25°C ¢ 35 pF
#EB 7y 7 AS (Vpp = 1.8V5%, 2.5V+5%, 3.3V+5% (ZiE )
fin ANT1E rav g NF 2| GHz
HEBANBIEE—27 V— E—2 (2x (Viyp- | Viem = 1V (Vop = 1.8V) 0.3 2.4
VINDIFF(pp) |y 3 — — Vep
INN Viewm = 1.25V (Vpp = 2.5V/3.3V) 0.3 2.4
e Vin,piFrp-p) > 0.4V (Vpp =
Vicm A RIFAEE 1.8V/2.5/3.3V) 0.25 2.3 \Y
I A i Z%D2=\/3'465V‘ Vine = 2.4V, Vinn 30| pA
I A7) Low 7Eifi \1/%:\;; 3.465V. Vinp = OV, Vinn = -30 HA
Ci_se ANEE (LI R) 25°C T 35 pF
LVDS DC /145
[VOD| SEBIMABIEOREE  Noure - Vourn] | INDIFFP-P) = 0-3V. Rioan = 250 350 450 mv
ou OUTNI 11000, AMP_SEL =0
[VOD| EBHABEOEE  Noute - Vournl | Vinpirre-p) = 0.3V, Rioap = 1000 250 350 450 mv
VinpiFre-p) = 0.3V, RLoap =
VOD - 4 \%
| ] | B B ORERE |VOUTP VOUTNl 1000, AMP_SEL =1 00 500 650 m
ABNABIEREOZAL, IHAZEIC v, 0.3V. R -
AVOD 27 "High""Low" {RIEIZ 35175 VOD @ | (')“6'(3)'FFAPMPF>> SEL = OLOAD -15 15| mv
FZLELTER, -
ZZTH ) BRI O ’Tﬂﬁo &‘JJ"‘& =]
AVOD //7 I'HIgh"/"LOW" «lj( j’%) VOD @ VIN,DIFF(P-P) =0.3V, RLOAD =100Q -15 15 mV
LU TES,
VinpiFre-p) = 0.3V, Rioap =
iy -
AVOD ZETH ) FEIERIE D2 100Q. AMP_SEL = 1 20 20 mV
VinpiFrp-p) = 0.3V, RLoap = 100Q 1 19
(Vpp = 1.8V) '
Vociss) W [RIFR B \Y
Vinpirep-p) = 0.3V, Rioap = 100Q 11 1.375
(Voo = 2 5V/3.3V)
H AR Vﬂ)wft b‘jjj "Lz |
Avoc(ss) //7 "High"/"Low" {RAEIZI51F5H VOC @ |V DIFFP-P) = 0.3V, R oap = 100Q -15 15 mV
7EELTER,
LVDS AC /145
V. A== a— L0 ¥ —2— |Vinpirre-p) = 0.3V, Rioap = 0.1 01| V
rng K 100Q., fout = 491.52MHz : ' op
, _ . Vv = 0.3V, Rioap =
Vos H 71 AC [AIfHE—R 1(')“8?)'”(" P) LOAD 50 100| mVp,
los JAEH I E R (F2Eh) Voute = VouTn -12 12 mA
los(em) ik ) (FAEE—N) Voute = Vourn =0 -24 24| mA
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VDD = 1.8V, 2.5V, 3.3V + 5%, -40°C < TA < 105°C, #E¥#:{E(Z, VDD = 1.8V, 2.5V, 3.3V, 25°C OL&E T (RrIZFLBDRVRD)

NTA—Z T ANGRAE B/ME  HME BKE| B
to {EHEIE Yinorr(e-p) = 0-3V, Rioap = 1000 03 0.575| ns
FICAMELE (4 35508 FrrL)
t —
sK.0 7 BB O AT 2— @) 200 ps
© _ [HL 327 (2102/2104) N H 3T
tsk, b N T Ao DA% B) 15 ps
FIC AN AR BI O I AmCRL
tsk, pp i R A 2 — ENESRARICSHSNTZ R DB D 250 ps
HABDAF2—,
. _ 50% 72— 4 PAINAT), Im
tSK, p INVA AF o ZARA LMD E L ®) -20 20 ps
fin = 156.25MHz (50% 7 ==—7
PAINV), AHAN— L—F] =
truIT(ADD) FUH DMFINT > # (rms) 1.5V/ns, Fy#ibH = 12kHz ~ 50 60| fs. RMS
20MHz, tljjjﬁﬁﬁ‘ RLOAD =100Q
&
PNikz -143
156.25MHz T 50% 7 2—7 1 ¥ 471D | PNyokhz -152
e |FEYVTRBELOAR AR, AR -
PLFR AR RLoAD = 100Q CO A A/ —L— | = PN1ookHz 157 dBc/Hz
1.5V/ns PN1mHz -160
PNfloor -164
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VDD = 1.8V, 2.5V, 3.3V + 5%, -40°C < TA < 105°C, #E¥#:{E(Z, VDD = 1.8V, 2.5V, 3.3V, 25°C OL&E T (RrIZFLBDRVRD)

INTRA—=H T ANGA: H/ME = RAE| B

fin = 156.25MHz, B#RL 7=/
T IT A7 THYEREN TR
Iy R CHDL A L BIRL

MUXiso DU AN S T2y Y NET I T 47 THOIRIRS 80 dB
WCWRWay I INT VT 47 Th
BIBAD . fiy TO/T— LULD
7
FINO =491 52MHZ\ FIN'I =
61.44MHz CTOZEB AT, Bz -60

. JIFTHIE

SPUR T 2T IV NI DAT YT A H dB
Fino = 491.52MHz, Fiyq =
15.36MHz TOZEE) A J), Bz -70
JIHCHIE

OoDC WHT 2—=71 Ao 50% 7 =71 AN AT 45 55 %

- A 0/ ~

tr/te O EA B LU T |pooan = 1000 PHEE 20% 300 s

Vac_REF V7 7L AT EE VDD = 2.5V, I poap = 100pA 0.9 1.25 1.375 \%

A<= (PSNR). Vpp = 2.5V/3.3V
10kHz, Vpp {Z 100mVpp DOV~ 70

; . NVEEN

PSNR IR A RS (Foarrier = 156.25MHz) - dBc
1MHz. Vpp = 100mVpp DU~ 50
UZHEIN

(1) TN FEBATI DA RA B 1D RA DR TRIESIVET,

(2)  TaTn Y FALADYE  ATNIAREE S, T 2—T 1 P AL 50% TT,

(3)  HIAITHIFS "High" 735 "Low" & "Low" 55 "High" ~DARREBIER [ DR ZED R ESEL TERSNET,
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6.7 fA&R1IH1E

6-1 1%, AJJ R L EIREEIZLD LMK1D2104M OEJHE DA 2R TWET, LMK1D2102 & [FEAE DO
MaRLET, X 6-2 1, & BEE M TR ol Sz 2B H /) EE (VOD) DA B ZRL TWET, ZOf i
LMK1D2102 (Zhi S E T,

6-1 BLW X 6-2 1%, LMK1D210x TH AR — S D EMEE I S CHRESNANEDH AR/ HZ LITIERLT
FEEW, ZIBD7 T 7 TIERLNIZ D E R E MBS T ey b SN TRY, KT LLB ROV AT L2 FKT LT
REIRNZEIZIEE L TLIEEN,

140 380
370
360

350

_
125 330

320

310
300
2 290
110 280

(mA)
VOD (mV)

270
260
250
240

100 200 300 400 500 600 700 800 9001000 2000
Frequency (MHz)

6-2. LMK1D2104 ) VOD & BiR# & D%

\
\
\\\

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
Frequency (MHz)

B 6-1. LMK1D2104 OERHE & Bik¥ & DR
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7 185 A —& AIERFR

LVDS 100 Q Oscilloscope

B 71. F/NA4 R TR MO LVDS 5 DC B8R

l_ Phase Noise/
LMK1D210X Balun Spectrum Analyzer

100 O;

7-2. FINA R TR D LVDS 51 AC #8Rk

ViH
Vth _____________________ — ‘\‘\.
IN
ViL
IN
Vin
7-3. TN R TR MED DC #&4& LVCMOS A
OUTNXx VOH
OUTPx VoL
Vour,pirr,pp (=2 xVgp)
7-4. BOHBELIUB ENY I LB THY KEE
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INNx !

i
INPx >|<

_><

I
tPLHO—1 e
1

OUTNO

><_

OUTPO

L - -

X

e

e X X
-

OUTN2

¢
(
T

OUTP2 |

OUTN7

1
( - 1
7 1
X )4
OUTP7 ><j<, !

A HAIAX 2 —I3, Sl e KO tPLHA D7, FE TR E R SRR D tPHLN (n

0.1.2,.7) DFEDIL REWFLLTEHRENET

B. AT a—1E, HEDOT SARITBIT DR ERARED topy D7, FITREHEFARIED tppn (=0, 1,2, ..7) DAEDIH KEW

FHEL TR S EY
7-5. HARF 2 —BLVBRMRAF 21—
OUTNx
0 V Differential
OUTPx
B 76 HADA—/N—2a— b eT7¥—2a—b
/\_ . /.\_ ............... \/ VOS .............
GND
7-7. Hh AC RHBE— K
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8 FfHHsiEA
8.1 =

LMK1D210x LVDS 743X CMOS ~or A& %L CHI D EREZ L £97, 20720 7 3A AR IELEEL
TET TN AT TVTABRFACSNDZEEMERR T DL, YIRS AT AL LEE TS,

2 S0 50Q BRI TOITF IV AT 7 VF 410 LT- LVDS $&801E. Lo — Ml H [ -¢ 100Q ¢, LVDS Hi /)
(12, DC & AC GO WT ozl TEEd, TI TIIKmEEIEL > — O ICHE T 52 & & HE
L TWVET, L — S NEET LMK1D210x O /RIS E L /258 o_/\47xéhm\5tﬂ/\ I%. AC fi& %
FERTLHLERHVET, LVDS L+ — 32 100Q #im2S NS IV TWVDEGA T, M ma B T2 0 EBERHVET,

82Oy IH

VDD
1.8 to 3.3V
M

J

Reference
Generator

Vac_Rer

INO LVDS OUT[0:N/2-1]

NG
IN1 LVDS OUT[N/2:N-1]
ol L

VDD

Rpull—up

EN [

Rpull—down

8.3 HARERREA

LMK1D210x |3{EAHNT w2 D LVDS 77> 7ok Ry 77T, %7307 T LVPECL, LVDS, LVCMOS OV 941>
THHV T NVANIOaE—%K K 4 DAERTEET, T3MRIZT 2 2O IRHDHTD, &5 8 XTI
(LMK1D2104) (2720 F 3, V7 7L v R Zay 7 BTk 2GHZ ([ZR% ETEET,

FEFNNSNIND o Z LN ) 2% 22— % EEBLTHLIAMZ . LMK1D210x 121X, /130 2 DA % —T )V F 4 AT
— 7V EHIET HHEE L (EN) 2380 ET,

831 74 /Nt—TAN

LMK1D210x 7 7IVDT NARE, 7 =A/vE—T ANEWEEZ YR —h DI SV ET, ZOREIZLY, VDD
DENESNDHNT, TANAARAEEEGETHZERLT NAAANETE CTEET, T A ATHR—RSNTODIRKATI D

FEARIZOWTE, 22m 6.1 22U TLTZSV, ZOT A RATIIAN ATV A M AIA TN TEY , ASE S0
TFELRWGRICT o Z DIk E R IE L, AE 24— O FRITTEET,

8.4 FINA ADMEEE— K

LMK1D2102 D H A 7I3HIHE S TEIRTE ET (£ 8-1 22 M), REMOA DN LH AT T n—T 40 7 DEEIC
LT, 2RI AR i TE£3, AC &L DC #E A7 DFiE%E LMK1D2102 LG T 52L
T, VAT DOFMM A mO LT LN TEET,
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& 8-1. i A&

EN 4=S4: i
0 FTANTOMNRT A AT =T (§
#10J)

OUTO, OUT1...OUT[(N/2)-1] 231
F—7 LT, OUT[N/2]...OUT[-1]
NFAAT—=T L TT, Hi:
LMK1D2102 (OUTO, OUT1 %
—7 /L, OUT2, OUT3 F 1A= —
7V

F—7 FTRCOHABRAFR—T L

8.4.1 LVDS 4 D#&is

B MEREA RS-0, TI TIEAREE A O H /1% 100Q OHEHL TR T A2 LA HEREL TV ET, RO H 11T
RMBEHD EE AN, T HH S THEENDTMNAETFLET (1) AC FIFHE—F Vos).

LMK1D210x 1%, ¥ 8-1 BL O ¥ 8-2 (LN Fh) IR L2, DC Fic e AC fisA %A% LVDS Ly —/ A )
CEER TR ET,

100 Q LVDS
£ 8-1. i1 DC &%
100 nF
]
100 O LVDS
|
1
100 nF

8-2. i/ AC &35 (L > —/\AEBINA 7 A1 &)
8.4.2 A )D&

LMK1D210x A Jji%, LVDS, LVPECL, HCSL, %£72i% LVCMOS R 7 A\ E45fE CE £,

LVDS FIA/NZ, X 8-3 BLU M 8-4 (L) IR LT, DC #iar& AC #ifH T LMK1D210x AJjITHfke T&
iﬁ—o

100 O LMK1D21XX

8-3. LMK1D210x AAIC#EH L/=LVDS 2 Ov 4 K54/ (DCHESE)
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100 nF
| L
[N
LMK1D21XX
11
11
100 nF
50 Q 50 Q
Vac_REF

8-4. LMK1D210x AAIC#E#HEL/~ LVDS 2 Ov Y KS4/\ (AC &S)

%] 8-5 |Z. LMK1D210x (& LVPECL AN &9 5 5 iEaRL TWET, [ 5RIEN 1.6Vpp B2 D541,
LVPECL {8 5 AL > 7 ZAKI T 2720 OESFRBTNSH BT,

75Q

8-5. LMK1D210x AAIC#E®HE LA~ LVPECL 20Oy Y KSA4 N

8-6 1%, LVCMOS 7 w2 AJ1% LMK1D210x IZEEAE A2 5 EZRL TOET,

V= 0.5%(Viy + Vi)

8-6. LMK1D210x AAIC#E#RL /= 1.8V, 2.5V, 3.3VLVCMOS ZOv & RKS4A4N

REHDA N 270 —T 42 7 DERITT D& BIER D LEEIEN D727 ET,
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97 TV T —a  ERE

LLROT 7 r—rar0t sl aAlHhAER, T O ARRICE 500 TR, THEF O EmEM
SERAMLIRIEVNTZLER A, [H 4 O BRNZRT 28 O AEMHEIZ WL, BEEOEETHEIL Qv z
7TV ET, Fio, BEKITA H ORGHFEEEZRFEL T ANT 5L T, VAT LAOMKREE R T 203
NHEVET,

9.1 FREDIE

LMK1D210x 1%, F a7 VAU 2T 7o TINS5 27V AF 2 H5 LVDS 772 T Mkt 5 RNy 4
2= N—PL T, FEANNT, K 4 DO NIZT7 7o 7T IR TEET (LMK1D2104), ZD T /A AT/ 2 —
V1.8V EIRENME, NSOV H AT 2—  NEWIIIY v 2 &2 FEBLLTRY KM EE S BIOAR—ZDOHIFI 2 5L
TV —a ATMZ T, BERE vy 7 ll e LB E T 5T U —a ISR RS IV TV ET,

9.2 R&{XMIZTF TV -3y

ADC CLOCK INO [>

Digital control

ADC CLOCK

FEps Ei—— JESD204B/C AFE
%ooo

ADC4

TT

EN LMK1D21xX
LVDS Buffer

SYSREF CLOCK

SYSREF CLOCK %}oo Q

9-1. ADC FNNA R VAV I ELUNSYSREF 977 79NNy 77

9.2.1 B5EH

9-1 {2779 LMK1D210x i%. JESD204B/C ADC #FIH T DL AT ARITFIZ, PO J173070 ADC /my 7k 2

ZBOH )20 SYSREF 7vay /%77 7 UM HINTHERSIVTOET, HIBIAF 2 — 2/ S Ay v 2m

RTINS T 2T N ZBOATIT AMEIDMENL TS LMK1D210x 13, & ay 7% JESD204B/C AFE 3

AT BB T DI DY T B AR ARNAT OFRREH T, ZOMRHITIE, LU T ORED JESD204B/C L

— L THR K 4 >0 ADC 71y 7k 4 >0 SYSREF 71y 7 2 BRE T& %7

« ADC /11y Ly —N TV a— LTl RIANREL T — ORI FEFE—RNER D720 8% . LMK1D210x 728
D LVDS FFA3¢E AC A ENE T, L — N ZJECT 100Q ONEEE K IREEIR T T, ZOHE.
LMK1D210x CIEAMT#&ImA M EHY F4 A,

+ SYSREF 7uv/ Ly —N T2 — L@ . LMK1D210x ORI E—REENL > — N e—FT 5584 Tld
DC f&aanET, Ly — oW KIna# H T 58546 SMTKImEIISL T LML ESHVERE A,

o I VERER G720 LMKID 7 /S A AOAME I HE J71% 100Q HPT T A& mSivET,

9.2.2 HH/GRFIE
TNV REITZEB A NS BITDE Y AT OWTIE, [B7iar 8.4.2) B R TLIEE N,
L — R T INr—a Nl BIT A ks TR oW T, T[22 ar 8411 2B BLTLIEEN,

e/ AR R 55720 . TI THARHMA O /71 100Q OHER TRkl 5 LA HEIEL TV ET, KR Th
RS Y St 478, (B CHERE A DTS FLET (H1) AC FIFE—F Vog).
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AiDtE7s a1 9-1) T L= 7 7 U7 — a5 Tk, ADC 7uy 27t SYSREF Z7uy 7|2 BisAH (v 2 —T = A
AFRDBMNE T AR AR TV —a Tk, BIEO T ANZY T LIRS AR EE T,

LMK1D210x O /1B EEL — " BUZFRIMAAREE R H 56, AC fEEE ML TREAZRRECEET, 72720,
BEDT 7Vr—ar Tk, 20 AC #EBG XY NT —7 (NARR T H) [ZEET 52 TR OO0
LMK1D210x H /1ZL 3 — )12 AC F5ATHZENTEEE A DT80 | FIHNEIERR M E R BN EN T4 5 AT RE
HWRHVET, ZOIHRT 7V r—arTld, I DCEEENMETHY, RTANEL T — DRI ORG24
L w v IR FTREZ TEN MBIV ET,

TIVr—ay J—RY 7 LVDS Ly —REEH LT LVDS RIANRDA L Z—T A ATl LVDS RIA LY
LVDS L ¥ — DA Z—T 2 A ZATTHECOWTEHAL TOES, LMK1D210x /1 & KEFEE—R DL 3 — b
foe T DBRC R U & & X 9,

1.8V

R1 -
l\ OUTX_P ,\R/Z\,
IN_P
LMK1D21xx SYSREE AT
C OUTX_N AN IN_N
R2
a1 R3
18V =

9-2. (KR > —/nZEA L7 DC &8 LMK1D210x DEIIRE

9-2 1%, ERFEHADOT IV r—ay J—h TSI TWNAINNC, W —REZEET 70 OB T A X 8l %
RLUTWET, P R1, R2, R3 IV v — "D AN FEMHE—R BTG GRINLET, T CITMFAL =IO, S
NIEAA L TR Y — OB 2T A LR T AN N B E T,
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9.23 77— 3 2 HIER

AT o fifkiE, LMK1D2104 O/ A ZXD/NSNZ LA R L TWVET, ¥ 9-3 1Z-7 T RMS o &7 24fs DR /A X
156.25MHz — AT LMK1D2104 ZBR#E) 4 5&, 12kHz ~ 20MHz THEZr L7ofE R 1T 46.4fs RMS (27207 (4
9-4), ZOMREATIE, fEREL THELLMMNT v #1E 39.7fs RMS LW RV MEIZZRDET, ZOFEFRIT LMK1D2102 73
AR Y TUTFELZLITEEL TEE N,

A Y7L R E B/ A D Rohde $L 0 Schwarz SMA100B ¢

9-3. LMK1D2104 Y 7 7 L > R il / 4 X. 156.25MHz. 24fs RMS (12kHz ~ 20MHz)

9-4. LMK1D2104 i h{ii48/ 4 X, 156.25MHz, 46.4fs RMS (12kHz ~ 20MHz)
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WEREHLVENIZT Vo T — JAXREZ R L TOET, ZHIUSED BRI AR /A X vy 7 e B e DL —
H— VAT DRRER G ALIR S AT LR ECray 7 A CEET,
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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 ©)
@ ©)

LMK1D2102RGTR Active Production VQFN (RGT) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 LD2102
LMK1D2102RGTR.B Active Production VQFN (RGT) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 LD2102
LMK1D2102RGTRG4 Active Production VQFN (RGT) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 LD2102

LMK1D2102RGTRG4.B Active Production VQFN (RGT) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 LD2102
LMK1D2102RGTT Active Production VQFN (RGT) | 16 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 LD2102
LMK1D2102RGTT.B Active Production VQFN (RGT) | 16 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 LD2102
LMK1D2104RHDR Active Production VQFN (RHD) | 28 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 LMK1D
2104

LMK1D2104RHDR.B Active Production VQFN (RHD) | 28 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 LMK1D
2104

LMK1D2104RHDRG4 Active Production VQFN (RHD) | 28 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 LMK1D
2104

LMK1D2104RHDRG4.B Active Production VQFN (RHD) | 28 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 LMK1D
2104

LMK1D2104RHDT Active Production VQFN (RHD) | 28 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 LMK1D
2104

LMK1D2104RHDT.B Active Production VQFN (RHD) | 28 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 LMK1D
2104

@ 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.
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® 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.

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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INSTRUMENTS
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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)
LMK1D2102RGTR VQFN RGT 16 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
LMK1D2102RGTRG4 VQFN RGT 16 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
LMK1D2102RGTT VQFN RGT 16 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
LMK1D2104RHDR VQFN RHD 28 3000 330.0 12.4 53 53 1.1 8.0 12.0 Q2
LMK1D2104RHDRG4 VQFN RHD 28 3000 330.0 12.4 53 53 1.1 8.0 12.0 Q2
LMK1D2104RHDT VQFN RHD 28 250 180.0 12.4 53 53 1.1 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)
LMK1D2102RGTR VQFN RGT 16 3000 367.0 367.0 35.0
LMK1D2102RGTRG4 VQFN RGT 16 3000 367.0 367.0 35.0
LMK1D2102RGTT VQFN RGT 16 250 210.0 185.0 35.0
LMK1D2104RHDR VQFN RHD 28 3000 367.0 367.0 35.0
LMK1D2104RHDRG4 VQFN RHD 28 3000 367.0 367.0 35.0
LMK1D2104RHDT VQFN RHD 28 250 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
RGT 16 VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
RGTO0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

3.1
2.9
SIDE WALL
METAL THICKNESS
DIM A
* OPTION1 | OPTION 2
0.1 0.2
1.0
0.8
ji%g, g I e O g N e Y
0.05
0.00
l=—[11.68+0.07 = (DIM A) TYP
4X (0.45) 5 8
—EXPOSED
THERMAL PAD { O
9
SYMM

Eﬂ 16 0-30 [D

0.18

PIN 1 ID 16 SYJ\,,M 13 & 0.1 |C|A|B
(OPTIONAL) ¢ 0.05( |C
05
16X g3

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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NOTES:
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EXAMPLE BOARD LAYOUT
RGTO0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

I .
won—
16020 f% O O

.L ] %(058)¢ 28)
L @ TYP

e | et
e i

gk

|

|

(R0.05) ‘ (3.58) TYP #—J i
! 1

ALL PAD CORNERS
(28

@0.2) TYP
VIA

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pl SOLDER MASK
| METAL | fOPENING
| I
| I
EXPOSED ‘
EXPOSED—// ‘
METAL T __SOLDER MASK METAL | T __METAL UNDER
OPENING ~ 7 SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4222419/E 07/2025

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
RGTO0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 ‘ 13
N T e O O -
16X (0.6) ‘
|
L \
o O |
16X (0.24) | - | -
,1\17 CD SYMM
-ttt —t—-—a
. [ 2.8)
}7 I
12X (0.5) ! S | o ‘
\\/ | \\//
|
‘ | i
METAL | ‘
ALL AROUND | _ _ e _1
| | T
| |
| > SYMM 8 ‘
(RO.05) TYP | ¢ !
1 (2.8) !

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4222419/E 07/2025

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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GENERIC PACKAGE VIEW
RHD 28 VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

5 x 5 mm, 0.5 mm pitch

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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RHDO0028B

PACKAGE OUTLINE

VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

[&]

1

PIN 1 INDEX AREA—|

5.15
4.85

(& ]o0s[c]

B Wy W e B =1
8188 j [e———3.15+0.1 ——=
| SYMM w
EXPOSED di (% |
THERMAL PAD U U U UTJ U U u
15
= N ‘ -
) | -
SYMM 29
2x[3] ¢—F->—F—-—+—-—-—C—  315:01
= | -
I | ]
1—
b /\ 21
PIN 1 ID—"| ﬂ ﬂ i ﬂ ﬂ ﬂ
28 ! 22 28X
wiff e

SEATING PLANE

r 0.2) TYP
“H

0.30 o

0.18

0.10 |[C|A|B
0.05%)

4226146/A 08/2020

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
RHDO0028B 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
RHDO0028B 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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