2 3 4 5
3.3V LVCMOS XO (multiple footprints)
48 MHz TCXO .
Connected to LMK device by default. 48 MHz BAW Oscillator
Not connected to LMK device by default.
Y1 v2
VCC X0, FB12 VCC XO FILT R206 o [ vee output 12 outr xo R43  xo3
l Ferrite_Bead N ] 0 VCC XO Fll e T 4 | oo ouT ﬁéﬁ
C78 gososoohhnrwn —Cc79 ==c80 }Ra4 Tri-State NC - Net Class can
0.UF ua 10uF | 0.4uF 30 mc 3 0.1uF EN X0 1| o ND -2 Net Class
' Ng 6 ClassName: XO_trace e ©
= el 7 = LMK6CE04800DDLF == ClassName: XO_trace
GND
GND/NC +°
GND
1 7N48071001
_L_ —
Other footprint options available (not populated):
vce xo FitT R209 aen
0
ez X3 EN X3 ces R208 VCC XO FILT
0
X03
oltage(Vc) Net Class > x
= =
ClassName: XO_trace Net Class =
L
= ClassName: XO_trace
R210
VCC XO FILT S d>>< X03
Net Class
VCC XO FILT
ClassName: XO_trace

5—< X03

Net Class

— ClassName: XO_trace
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5
USB MINI-B CONNECTOR 3.3V, 150mA REGULATOR
b Ja1 VBUS VBUS FILT U6 TP41 U2A 3V3
UsB MCU_3V3
1 VBUS FBl3 1 - ?
VBUS VIN VouT
2 R.l.‘.“‘ 33 DN = Femte Bead —T—C129 1 Russ _—T—_C130
b- s 0131 10uF $ 33k 10uF
—~
D+ |2 > 33 DP 22uF 2
VEN NC 2—
4 $R147 = 5
ID = Ao o ] $1.5k = = ——c132 NG ——
onp L8 C133 0402 PUR 0.1uF onp -2
0.1uF 7
38 § = PAD -4
= s6 =
B 1 3 VUSB
R148 —1=F
R
B 83 2 lr149 BSL c134
= - u7 21.2Meg 220pF
< L0| ™
MSP430 MCU -- "USB2ANY" (U2A) CONTROLLER
Ug
U2AGPIO12 R150 ¢ PM| - oo e o orTALL |22 Op\n R151 U2AGPIO6
U2AGPIOT R152 %}D P1.1/TA0.0 P2.1/TAL2 41%
2§,.> P12/TA0.1 P2.2/TA2CLK/SMCLK <u%
2] p1r3TAC.2 P23TA2.0 |oS2-
%}D P1.4/TA0.3 P2.4/TA2.1 <u§i Owm-R153 U2AGPIO3
%}D P15/TA0.4 P2.5TA2.2 <u%
5 PLG/TALCLK/CBOUT P2.6/RTCCLK/DMAEOQ <u%
28¢] pr7TALO P2.7/UCBOSTE/UCAOCLK |38
Bgﬁ SSCBBRRS 27 P3.0/UCBOSIMO/UCBOSDA P4.0/PM_UCBLSTE/PM_UCALCLK 22 8‘.‘.‘. ; gg Bgﬁgzgg
S%D P3.1/UCBOSOMI/UCBOSCL P4.1/PM_UCBISIMO/PM_UCBISDA [<i2 M Rizs USAGPIOL
~| P3.:2/UCBOCLK/UCAOSTE P4.2/PM_UCB1SOMIPM_UCB1SCL (=il
%}D P3.3/UCAOTXD/UCAOSIMO P43/PM_UCBICLKIPM_UCAISTE [S2- o pioy U2AGPIO4
U2A 12CPU %b P3.4/UCAORXD/UCAOSOMI P4.4/PM_UCALTXD/PM_UCALSIMO <t~ 0... RiZ8 USAGPIOE
4%»«> P3.5/TB0.5 P4.5/PM_UCALRXD/PM_UCALSOMI |22
“ar| P36TBO6 P4.6/PM_NONE <t
4] P3.7/TBOOUTH/SYMOUT P4.7/PM_NONE [<2%
Bgﬁgﬁ:gﬁ) Eigg ig:ﬁ 12 P5.0/A8IVREF+/VEREF+ P6.0/CBO/AD <u%
(I:I135 5071 P5.1/A9/VREF-/VEREF- P6.U/CBUAL (i~
P5.2/XT2IN P6.2/CB2IA2 [l R161
3|(|)p,: FJ_ %D P5.3/XT20UT P6.3/CB3/A3 [« U2AADCO
= %,D P5.4/XIN P6.4ICB4/AG |k 510 Ri62 U2AADC1
6 L3 pssixout P6.5/CB5/A5 [<2 RIS SAGET
C136 «:[ 25 ps.erTBO.0 P6.6/CB6/A6 [< 0""" Rica UZAGP|09 510
H 6] ps.7/TBO.1 P6.7/CB7/A7 |4 U2AGPIO8 ——C137=—C138
0.1uF 0.1uF
L 30F 3| pr.ocB8IALL P8.0 <n§2 . 142 »
= J;D P7.1/CBY/AL3 P8.1 <u% = = 5 1® &5
o Lo 33 | U2A 3V3 U2A 3V3 U2AGPIOS 26 : : 25
%7 P7.4/TB0.2 PL.OTDO (el 24 o o2
58 p7.5/TBO.3 PJ.UTDITCLK (oS- 2 o o2&
EXT3.3V_EN 5 P7.6/TB0.4 PI2TMS lald R165 U2AGPIO0 0|9 o1 U2AGPIO1
EXT3.3V_FAULT 60| pr > 1BoGLKIMCLK gl e - 33k U2AGPI02 18 g ¢l L7 U2AGPIO3 U2A_l_3v3
: : 16 15 0., R212
e o
= 6 U2AGPIO4 14 13 U2AGPIO5
GG el U2AGPIOB 12 : : 1 U2AGPIO7 Lo
10]le o2 10uF
V18 67 62 DP C139 8 7
V18 PU.O/DP o © =
VCORE 20 | ycore PU.1/DM kie4_D N 2200pF i o o g =
C140 J—0141 bR L83 PUR = 2 : : 1
220pF 0.47UF _VBUS 65 | \o o
U2A 3V3 VUSB__ 66 | \ism vssy 8L HTST-115-01-L-DV
= = u AVSS1 ég
T Avect AVSS2 22
= pvect DVSS1 1—=
: pvCC2 DVSS2
——Ci142 ==C143 J~(:144 = =
0.1uF 0.1uF 0.1uF i
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1 3 4 5 6
VDD CORE SUPPLY DIST & FILTERING VDDO OUTPUT SUPPLY DIST & FILTERING
VDD_PLANE VDDO_PLANE
POWER LED INDICATORS (DUT, XO, TCXO)
R11 FBL VDD _INO R12 FE2 VDDO 0 1
N \
I o0 I 0 I o I s VDD_PLANE VDDO_PLANE VCC_XO
10uF 1uF 10uF 10uF
) ) ) ) 4R13 SR14 4R15
<2470 2470 <470
— — |
D3 D4 D5
R16 FB3 VDD IN1 R17 FBa VDDO 2 3 !\\VDD PWR XVbDo PWR!\\XO PWR
N \
c3s c36 cas c39 ~ Green ~ Green o Green
10uF 1uF 10uF 10uF
VDDGPIO . . -
NT1
| T
L T
NT_0603
R18 FBS VDD DIG R19 FB6 VDDO 4 TO 7
N \
Lcu Lcs Lcu Lcus
10uF 0.1uF 10uF 10uF
B = VDD XO A R2L FE8 VDDO 8 TO J1 x
—LC47 —LC48 —LCSO —LCSl
10uF 10uF 10uF 10uF
R2! FB11
2> Bl VDD APLL1 A
—LC59 —LCGO
10uF 10uF
R22 EB9 VDD _APLL2 A
—LCSS —LC54
10uF 10uF
= = GND TEST POINTS
TP19 TP20 TP21 TP22 TP23 TP24 TP25 TP26
gND aND gND gND gND aND %ND gND
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1-A LDO REG (LDO1, LDO2) for DUT VDD & VDDO rails
U10
VINL
. 1N out |12 LDO1
$R201 2 11
247k IN ouTt
C1 3
10uF Cisa IN[CP] OUT[FB]
——0.01uk 4 —_C2
cP SET 10uF
e e 2 EN FB
) GND c7 6
lOnFJ__ GNDI[CP] GND —
DAP -
— LP38798SD-ADJ/NOPB
= U1l
- K out LDO2
$R202 2
247k IN ouT
c8 3
10uF Ciss IN[CP] OUTI[FB]
——0.01uE 4 —C9
cP SET 10uF
— — —Sc N FB
GND ?L:(}r?F 5 GND[CP] GND —
DAP =
— LP38798SD-ADJ/NOPB
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POWER INPUT

SELECT TPS62913 or BYPASS
J500 VIN1
e }
2 VIN 1
8 3 VIN4 C10
2 D1 ATuF
O 5 DIODE_SCHOTTKY .
o1 20V = TPS62913 OUT: 3.3V sh1
393570005 — H
- +c500 — TPS62913 for VDD and VDDO rails
i% SNT-100-8K-G DUT VDD CORE POWER (3.3V)
VDD
= JP1 TP2
GND ; " e i ?VDD VDD_PLANE
U500 s1e ol i | T
+12V VIO_3P3VL500 LDO1 C6
| o sw -2 XGLA030-222MEC 0805 0805 0805~ 3 A o 61000621121 1uF
0§05 0405 04p2 $R500 1 3 1501 I —L C503 BLE18PSO80SN1 0 0805 0405 =
20 ELS Ve 1ov 10V 1 C504
C505 C506
10uF 10uF 507 10 | o conr s |2 2uF 22uF| 22uF $R501 ——C508 ——C5@¢—=C51(
25y 25v : L 1 25.60k C511 10v 10V | 10V 2200pF
2200 F$R502 — 270pF | 22uF 22uF| 22uF|
P Te ok l—7«> PSNS NRISS (-2 oD o TPS62913 OUT: 3.3V
4 5 CH12
) PGND PG [— 70nE DNP
= 25v $R504
GND TPS62913RPUT 31.80k
L502 l
S-CONF top resistor = 0 for 2.2MHz no sync no discharge, open if bottom resistor is chosen 1 0 2 o o7 07
S-CONF bottom resistor = 18.2k for 2.2MHz, no sync, with output discharge BLE18PSO80SN1L
S-CONF bottom resistor = 27.4k for 2.2MHz +/-20% sync with discharge c513 Cc514
= 10v 25V
GND 10uF 2200pF
L503
1 9 27 . = =
0402 GND GND
BLE18PS080$N1
C515 C516
1ov 25V
10uF 2200pF
SH4
GND  GND
SNT-100-BK-G
. VDDO DUT VDDO OUTPUT POWER (3.3V)
1-A LDO REG (LDO3) for XO rail P2 s
DDO DCDC 1 2 VDDO VDDO_PLANE
LDO3 IN U9 LDO3 OUT 3.3V P4 D02 i 1e eld ? T
DDXODCDC 1l gl2 VINZ| 5le o5 o1
1N out 12 LDO3 3 o o 4
VIN3 5 o o 6 VCC_XO 61000621121 1uF
$R203 2 N ouT 11 VDD _XO LMK OPT 7 o o 8
247k 9l e @10 SH2 =
——C22 3
1ouF $Ci56 IN[CP] OUTFE] = TSM-105-01-L-DV-P
——0.01uF 4 ——C23 GND SNT-100-BK-G
cP SET 10uF]
= = 2ol En e
GND (l:g:F 5 1 &NDicP] GND L
DAP =
—= LP38798SD-ADJ/NOPB
VIN2
T
L
D2 TuF
DIODE_SCHOTTK
f— 20V f—
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OUTS, Supported formats: LVDS, HSDS, and HCSL; Source may be VCO2 or VCO3

Default: AC-coupled (for HSDS outputs)

OUT8-OUT11 CLOCK OUTPUTS

Default: AC-coupled (for HSDS outputs)

OUTY9, Supported formats: LVDS, HSDS, and HCSL; Source may be VCO2 or VCO3

Zo=500hm Zo=500hm
R104 C113 R106 cl114
ouT8 P == . OUT8 A P 11 SMA 08 P . ouT9 P == . OUT9 A P 11 SMA 09 P
o I o I
0.1uF 0.1uF
GND ) GND
Zo=500hm Zo=500hm
R107 C115 R108 C116
ouTs8 N == OUT8 A N 11 SMA_08 N OUT9 N == OUT9 A 11 SMA_09 N
]
0.1uF 0.1uF

@

OUT10, Supported formats: LVDS, HSDS, and HCSL; Source may be VCO2 or VCO3

E
et

Z
O

Default: AC-coupled (for HSDS outputs)

| o
e

[9)]
Z1
]

Default: AC-coupled (for HSDS outputs)

Zo=500hm Zo=500hm
c117 c118
ouTio p_ == RI110 - OUT10 A P @ Il - SMA 010 P out1l p = Ri12 OUT11 A P @ Il - SMA 011 P
Il * Il
X 0.1uF X 0.1uF
GND - = -
GND
Zo=500hm Zo=500hm
c119 C120
ouTio N == R1l4 OUT10 A N@ 1 SMA 010 N ouTil N=_= RI116 OUT11 A N 1 SMA 011 N

OUT11, Supported formats: LVDS, HSDS, and HCSL; Source may be VCO2 or VCO3

|t

@
Z
O

I x
0.1uF
=

2 |- g

I x
0.1uF
=
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OUT4 to OUT7 CLOCK OUTPUTS

OUT4, Supported formats: LVDS, HSDS, and HCSL Source may be VCO2 or VCO3

Default: AC-coupled (for HSDS outputs) Default: AC-coupled (for HSDS outputs)

OUTS5, Supported formats: LVDS, HSDS, and HCSL; Source may be VCO2 or VCO3

Zo=500hm Zo=500hm
R89 C105 R91 @ C106
ouT4 P == e OUT4 A P 1 SMA 04 P outs P = o OUT5 A P 1 SMA 05 P
o I o I
0.1uF 0.1uF
GND GND
Zo=500hm Zo=500hm
R93 C107 R95 c108
outa N == e OouUT4 A N 1 SMA 04 N OuUts N == e OUT5 A I SMA 05 N
o I o I
0.1uF 0.1uF
GND GND

OUT®6, Supported formats: LVDS, HSDS, and HCSL Source may be VCO2 or VCO3

Default: AC-coupled (for HSDS outputs) Default: AC-coupled (for HSDS outputs)

OUT7, Supported formats: LVDS, HSDS, and HCSL; Source may be VCO2 or VCO3

Zo=500hm Zo=500hm
. R97 @ C109 __ Res P@ C110
ouUT6 P AAA - ouUT6 A P || SMA 06 P ouUT7 P AAA - OuUT7 A || SMA 07 P
ovvv X i 0"' X 1
0.1uF 0.1uF
L L
GND GND
Zo=500hm Zo=500hm
R100 @ Cc111 R102 C112
ouTe N == A e OuUT6 A N I SMA 06 N OQUT7Z N == o ouUT7 A 1 SMA O7 N
Ovvv X i O"' X 1
0.1uF 0.1uF
L L
GND GND
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OUTO0-OUT3 CLOCK OUTPUTS

OUTO, Supported formats: CMOS, LVDS, HSDS, and HCSL. Source may be XO, REF0-1, or VCO1-3

Default: DC-coupled, no termination (for 1 Hz outputs)

OUT1, Supported formats: CMOS, LVDS, HSDS, and HCSL. Source may be XO, REF0-1, or VCO1-3
Default: 50-ohms to GND on each P and N then AC-coupled (for HCSL outputs)

Zo=500hm Zo=500hm
R6 R7 cos
ouTo P = - OUTO A P R132 - SMA 00 P ouTL P = OUTL A P Il - SMA O1 P
) 0 ]
0.1uF
R168
il il 51 il
GND ) )
GND
Zo=500hm
R10
ouTo N = - OUTO A N R128 - SMA_00_N Z0=500hm
S R80 C100
—
OUTL N OUTL A N Il - SMA O1 N
Il
0 R170 0.1uF
il il 51
GND )
GND )

OUT2, Supported formats: LVDS, HSDS, and HCSL. Source may be VCO1, VCO2, or VCO3

Default: 50-ohms to GND on each P and N then AC-coupled (for HCSL outputs)

OUT3, Supported formats: LVDS, HSDS, and HCSL. Source may be VCO1, VCO2, or VCO3

Default: 50-ohms to GND on each P and N then AC-coupled (for HCSL outputs)

Zo=500hm
R81 @ C101 Z0=500hm
ouT2 P_=C= OUT2 A P 1 e SMA 02 P R83 @ C102
0 I ouTs p == OUT3 A P | . SMA 03 P
R171 0.1uF 0o I
51 0.1uF
R172
1 51
GND - =
GND
Zo=500hm
R84 C103 Z0=500hm
ouT2 N == OuUT2 A N 11 . SMA 02 N R87 C104
0 I OUT3 N == OUT3 A N || - SMA 03 N
R173 0.1uF Ovvv I
51 0.1uF
R174
51
GND - =
GND
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GPIO LEDs
VDDGPIO TP31
R51 ,, 10k 1Sl 8, LMKGPIOO
U2AGPIO7 R52 ... 0 2 & 7 T d> GPIO0 VDD_PLANE
R53 .. 3.9k 3 6
® 2002 X 2o-S00mm 12C/SPI INTERFACE
Z0=500hm =S VDDGPIO
— SW_4SPST IP32
Rss = GND
U2A 3V3 U2A 3V3
VDDGPIO . ) SH5  SHe6 D6
D; SCLK BUSY
oA 1 Red
R56 1 2 3 T3] 2
lrR57 LRs8
470 GPIOO=HI Q1 = $15k 1.5k R61  scLk 1 D8
Active High LED  Yellow BSS138 P5A JP5B 0 4 1 3 . ] 1 Q2
25mA l U2A I12CPU___ 2 Z) > FDV301N
A01 BO1
U2AGPIO0 S -0 LMKSDIO o DIODE_BAT5 o2 co0 -
A02 B0O2
U2AGPIO1 S =l LMKSCK 100k 0.01uF
VDDGPIO TP33
R63 ,,, 10k 1 §Q 8 g LMKGPIOL = ik ] :If = = =
U2AGPIO8 R64 ., 0 2 7 d> GPIO1 U2AGPIO2 4 LMKSCK
d> R65 39k 3 o & i i
4 5 Z0=500hm U2AGPIO4 Aﬁ ﬂS LMKSDIO Z0=500hm TP34
Zo=500hm ~ TP35
= SW_4SPST U2AGPIO5 G = U2AGPIO5/SOMI .
Rgg — GND SCL/SCK
U2AGPIO6 T4 =g LMKSCS ADD
VDDGPIO . )
D,% Zo=50ohm — TP36
4. . P
Re? 1 2 3 TAT 2 L
470 L] L SDA/SDIO
GPIO1=HI 03 =
Active High LED  Yellow J_
A BSS138
VDDGPIO Zo=500hm — TP37
Z0=500hm R68 4 j@c 1 @ .,
@ 10k X ADD/SCS
S3B
VDDGPIO TP38 Rsi 3 X2 |
3.9 =
R70 ,, 10k 1 34 8 o o » LMKGPIO2
U2AGPIO5/SOMI R71 " 0 2 N7 d> GPIO2 =
R72_ 30k 3 o5 6
4 N 5 Zo=500hm
Zo=500hm ~
— SW_4SPST J:— 1P39
i R73 i GND
VDDGPIO . )
D}O
% -4
R4 1 2 3 T3] 2
470 Led 1
GPIO2=HI 04 =
Active High LED  Yellow
A BSS138
VDDGPIO TP40
PDN_R LMKPDN
S
PDN
U2AGPIO3 R76 C96  Zo=500hm
Ok 0.1uF
: =
100
S5 PDN
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Variant/Label Table

Variant Label Text
LBL1 001 LMK5C22212AEVM
PCB Label
002 LMK5B12212EVM

THT-14-423-10
Size: 0.65" x 0.20 "

zz1
Label Assembly Note
This Assembly Note is for PCB labels only

272

Assembly Note

These assemblies are ESD sensitive, ESD precautions shall be observed.

773
Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

774
Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

Z75
Assembly Note

Default Shunt (SH) settings for JP* headers: Connect Shunts (SH) on JP1(1-2=DC/DC to VDD), JP2(1-2=DC/DC to VDDO), JP4(1-2=DC/DC to XO), JP5(1-2=SDA, 3-4=SCL).

776
Assembly Note
Place serial number sticker on top side of PCB.

zz7
Assembly Note
This Assembly SMA connectors must be installed per manufacturers procedure.
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