2 3 4 5 6
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 Y2
VCC XO, FBL VCC XO FILT R206 9 [ oo output -2 out x0 R43  xo3
l Ferrite_Bead EN X0 & X 33 VCC XO Fll e T 4 vbD OUT P —©3
crg  3000nm ——c79 ——cs0 lras Tri-State NC —— cs2
OUF A 10uF | 0.1uF 30 “g =N 0.1uF EN XO 1| onD |2
’ 6 ClassName: XO_trace 1
= NC = = [MKG6CEO4800DDLF .~ — ClassName: XO_trace
NC —
GND
GND/NC =%
GND
1 7N48071001
L =
Other footprint options available (not populated):
VCC XO Flllam o g s
X EN_XO e VCC X0 FILT
= . e XO3 Lcss
iEREE) 0.1uF
“ClassName: XO_trace B =3
== ClassName: XO_trace
VCC XO Fil T X03
X03 OUTPUT e
_x_

VCC XO FILT .
x EN _XO

— ClassName: XO_trace

ClassName: XO_trace
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1 2 3 4 5 6
USB MINI-B CONNECTOR 3.3V, 150mA REGULATOR
oL J41 VBUS VBUS_FILT us TP41 U2A_3V3
USB MCU_3V3
1 VBUS T FB13 6 1 _ ’
VBUS ; rop—— VIN vouT
o. |2 R144 33 DN Ferrite_Bead c129 | Russ —L 130
- o c131 10uF 3 33k 10uF
D+ 33 D P 22uF . )
— 4] ven NC 23—
4 $R147 = 5
® Aol ol 718k = = —Lci132 NC ——
5 C133 0402 PUR 0.1uF 3
GND 01uF onD |
5 rQ\' 8 = PAD 1
T < > = S6 =
1 3 VUSB
R148 = T
R
33k 83 2 lR149  BSL C134
= == u7 >1.2Meg 220pF
< Lﬂ| (]
MSP430 MCU -- "USB2ANY" (U2A) CONTROLLER
us
U2AGPIO12 R150 ¢ 21 e P2 OTALL |22 0., R151 U2AGPIO6
U2AGPIOT R152 o %3 PLLTA0.0 P2.1TAL2 <u%‘l)
230l PL2TAOL P22ITA2CLK/SMCLK [a2
28] p13mA02 P23TA20 |
%%D P1.4/TA0.3 P2.4/TA2.1 32 Ow-R153 U2AGPIO3
gb PL5/TA0.4 P2.5/TA2.2 4«%
25| PLeTALCLKICBOUT P2.6/RTCCLKIDMAED [a32-
28] pr7TALO P2.7/UCBOSTE/UCAOCLK |38
822 ggﬁBBRRg g’; P3.0/UCBOSIMO/UCBOSDA P4.0/PM_UCB1STE/PM_UCALCLK 22 8‘.‘.‘. Eigg Bgﬁgi:gg
o1 Pa.uUCBOSOMIUCBOSCL P4.UPM_UCBLSIMO/PM_UCBISDA (a2 ——wn— 723 e
%}D P3.2/UCBOCLK/UCAOSTE P4.2/PM_UCB1SOMI/PM_UCBLSCL [<1L
40:] p3.3/UCAOTXD/UCAOSIMO P4.3/PM_UCBLCLK/PM_UCALSTE (a8
U2A 12CPU %D P3.4/UCAORXD/UCAOSOMI P4.4/PM_UCALTXD/PM_UCALSIMO <u/§; gw. Eigg 82’:22:8‘5‘
4%«> P3.5/TBO.5 P4.5/PM_UCALRXD/PM_UCALSOMI |2
%}D P3.6/TB0.6 P4.6/PM_NONE 4«%
24| P3.7/TBOOUTH/SVMOUT P4.7/PM_NONE |24
Bgﬁgggﬁ) giggw i'gt 19 P5.0/A8/VREF+VEREF+ P6.0/CBO/AO <u;i
%135 A G%D P5.1/A9/VREF-/VEREF- P6.1/CBL/AL <u%
P5.2/XT2IN P6.2/CB2/A2 [l R161
3|(|)p,: rl %DD P5.3/XT20UT P6.3ICB3/A3 8L U2AADCD
= %D P5.4/XIN P6.4/CBA/AG <& 510 Rig2 U2AADCL
e L3¢ ps5/x0UT P6.5/CB5/AS <2 = NEFYerITas
‘f|136 r:[ S5c! p5.6/TBO.0 P6.6/CB6/AG i 8.!.. ngi USAGPIOS 510
I S5 ps5.7TRO.L P6.7/CB7IAT —Lc137==cC138
0.1uF | 0.1uF
L 30pF ¢l pr.0/cBBIAL2 P8.0 <u§2 % 142 »
= 4;u> P7.1/CBY/A13 P8.1 <»«L7 = = e o1
Tar| pracLoms Pe2 [ U2A_3V3 U2A 3V3 U2AGPIO8 % 9 ol
%HT? P7.4/TB0.2 PJ.OITDO 4«% 5‘2‘ o o i
—E2 P7.5TB0.3 PJ.UTDITCLK falS- 2 1l g of-2L
_EXT33V EN __ 59 . 'crpoy PI2ITMS kld R165 U2AGPIO0 0|l g ol19 U2AGPIO1
EXT3.3V FAULT 60, o'~ boaL kiMCLK by dods 33k U2AGPIO2 18 | g el lZ U2AGPIO3 U2A 3V3
1% |g ol O R212 T
oo |2 uprgns e S
TEST/SBWTCK |k+— o @
10 e o 9 10uF
V18 67 62 D P C139 A 7
V18 PU.0/DP o © —
L J_VCORE 20 | vcore PULDM (84 BN 2200pF i O O g =
€140 c141 puR L83 PUR = 2 : : 1
220pF 047UF _VBUS 65 | oo
uA3vs | 1 TVUSB—66 | viem VSsU ii HTST-115-01-L-DV
= = n AVSS1 5
S5+ Avcct Avss2 -2
22 pveel DVsSL (=2
i DvCC2 DVSS2
—Lcu2 —cu3 c144

0.1uF 0.1uF 0.1uF
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1 2 3 4 5
VDD CORE SUPPLY DIST & FILTERING VDDO OUTPUT SUPPLY DIST & FILTERING
VDD_PLANE VDDO_PLANE
POWER LED INDICATORS (DUT, XO, TCXO)
R11 FBl VDD INO X R12 FB2 VDDO 01 X
= = VDD_PLANE  VDDO_PLANE VCC_XO
—chs —Lcao 0 —Lc31 —Lcsz —Lcss T T T
0.1uF 0.1uF 0.1uF 10uF 0.1uF
a°
= = = = = = IR13 lR14 dRr15
2470 3470 2470
| - —
D3 D4 D5
R16 = X RL7 2 VDDO 23 X X\VDD PWR !’:‘VDDO PWR!\\XO PWR
Green Green Green
—L034 —Lcse 0 —L037 —Lcss —Lc39 “ o o
0.1uF 0.1uF 0.1uF 10uF 0.1uF
VDDGPIO B = =
NTL
[ 1 T
| S
NT_0603
R18 EBS VDD _DIG X R19 FB6 VDDO_4T07 X
—Lc4o —Lc41 —T—c42 0 —Lc43 —Lc44 —Lc45
0.1uF 1uF 0.1uF 0.1uF 10uF 0.1uF
10V
R20 FB7 VDD_APLL1 XO X R21 FB8 VDDO 8T013 X
—LC46 —Lc47 c48 0 —Lc49 —Lcso —Lc51
0.1uF 10uF 0.1uF 0.1uF 10uF 0.1uF
Ra2 % VDD APLL2 X
—Lc52 —Lc53 —Lc54
0.1uF 10uF 0.1uF
= = = TP17
R23 FBI10 VDDO 1415
0 —Lcss —Lcse cs57 VDDO_1415
fB11 0.1uF 10uF 0.1uF
R2 =5 VDD APLL3 A il 1 1
0 C58 —LC59 —Lceo - - -
0.1uF 10uF 0.1uF
= = = GND TEST POINTS
TP19 TP20 TP21  TP22 TP23  TP24 TP25  TP26
;ND gND ;ND

L
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3 4 6
1-A LDO REG (LDO1, LDO2) for DUT VDD & VDDO rails
U10
/IN1
1 IN ouT 12 LDO1
52?723 1 21N out |4
Cl 3
10uF Cisa IN[CP] OUT[FB]
— 0.01ukE 4 —_—C2
CP SET 10uF
L L L 5 en FB
. GND c7 6
10nFJ_— GNDI[CP] GND =
DAP -
— LP38798SD-ADJ/NOPB
= U1l
. 11N ouT 12 LDO2
<R202 2 1
247k IN ouT
C8 3 10
10uF Ciss IN[CP] OUT[FB]
— 0.01uF 4 R3 —C9
@P Sl 23.2k 10uF
e e > EN FB &
. GND C13 & 7
TonF GNDICP]  OND RS =
13.3k
— LP38798SD-ADJ/NOPB —
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POWER INPUT

SELECT TPS62913 or BYPASS
J500 V%l
1
O
2
o 3 VIN4 —LClO
O, T D1 47uF
o 5 DIODE_SCHOTTKY
o= 20v == TPS62913 OUT: 3.3V SH1
393570005 = H
- +C500 = TPS62913 for VDD and VDDO rails
viis v SNT100BK6 YT VDD CORE POWER (3.3))
VDD
= JP1 TP2
GND 1 2 ?VDD VDD_PLANE
3 @
Sle o——“i T
U500 5le elb | I
12V XGLA030-222MEC g5 0805 omea— o500 LDo1 c6
. . 6 VIN sw 2 ~ Y\ 1 A 2 _ 61000621121 1uF
0805 0§05 0402 <R500 1 3 L501 I —L C503 BLE18PSOSO BN1 0g05 08405 0405 —_
30 ER S Ve 1ov 10v 10V C504 -
C505 C506
10uF =—10uF C507 10 4 o conF o 22uF 22uF| 22uF $R501 ——C508—=—C5689—C51( 25V
25V : 1 35.60k C511 iov 10v | 1o0v 2200pF
v v 2200pF>R502 7 8 — 270pF | 22uF 22uF| 22uF
218.2k PSNs NR/SS GND 50V TPS62913 OUT: 3.3V
4 5 CH12
I PGND PG [— 470nF DNP
= 25V <R504
GND TPS62913RPUT $1.80k
L502
S-CONF top resistor = 0 for 2.2MHz no sync no discharge, open if bottom resistor is chosen 1 0 2 \ 2 o 074
S-CONF bottom resistor = 18.2k for 2.2MHz, no sync, with output discharge BLE18PSO80SN1
S-CONF bottom resistor = 27.4k for 2.2MHz +/-20% sync with discharge C513 C514
= 1ov 25V
GND 10uF 2200pF
L503
1 ? 270 . = =
03402 GND GND
BLE18PS080
C515 C516
1ov 25V
10uF 2200pF
GND  GND
. VDDO DUT VDDO OUTPUT POWER (3.3V)
1-A LDO REG (LDO3) for XO rail P2 ™5
VDD VDDO_PLANE
LDO3 OUT 3.3V . e @vopo
LDO3 IN U9 JP4 3 4
= I =
Lo of2 1o off As
1N ouT 12 LDO3 3le et LDO2 Cc21
5 o o 6 VCC XO 61000621121 1uF
$R203 2 11 7 8
a7k N out hdlihd SH4 SH2 =
—=C22 3 —= TSM-104-01-L-DV
10uF C1i56 IN[CP] OUTI[FB] GND
0.01uF 4| o SET __%SF SNT-100-BK-G SNT-100-BK-G
= = 2ol EN FB
GND SS:F 5 GNDICP] GND —
DAP =
— LP38798SD-ADJ/NOPB
VIN2
T
—T—C27
D2 4TuF
DIODE_SCHOTT!
= 20V f—
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OUT10-0UT15 CLOCK OUTPUTS

OUT10, Supported formats: LVDS, HSDS, and HCSL. Source may be VCO2 or VCO3 OUT11, Supported formats: LVDS, HSDS, and HCSL. Source may be VCO2 or VCO3
Default: AC-coupled (for HSDS outputs) Default: AC-coupled (for HSDS outputs)
C117 Cl118
oUT10 P R110 OUT10 A P Il - SMA 010 P ouT1l P R112 OUTIL A P Il - SMA O11 P
i \ i
0.1uF 0.1uF
ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb
=i = =
GND =3
GND
C119 J31 C120 J32
0UT10 N Ril4 OUT10 A N Il - SMA 010 N 1/ OUT11 N R116 OUT11 A N Il - SMA 011 N 1/
o i ) oW i o
0.1uF mN 0.1uF mN
ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb OUT10_N, ClassName: OUT_LenMatchla ClassName: OUT_LenMatch1b OUT11_N
GND ) GND )
OUT12, Supported formats: LVDS, HSDS, and HCSL. Source may be VCO2 or VCO3 OUT13, Supported formats: LVDS, HSDS, and HCSL. Source may be VCO2 or VCO3
Default: AC-coupled (for HSDS outputs) Default: AC-coupled (for HSDS outputs)
Ci121 J33 C122
ouT12 P Ri18 OUT12 A P Il - SMA 012 P 1/ ouT13 P R120 OUTI3 A P Il - SMA 013 P
i ) o i
0.1uF mN 0.1uF
ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb ouUT12_P ClassName: OUT_LenMatchla ClassName: OUT_LenMatch
GND ) GND )
C123 Ci124
oUT12 N R123 OUT12 A N Il - SMA 012 N OUT13 N Ri24 OUT13 A N Il - SMA 013 N
o i o i
0.1uF 0.1uF
ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb
GND ) GND )
OUT14, Supported formats: LVDS, HSDS, and HCSL. Source may be VCO1, VCO2, or VCO3 OUT15, Supported formats: LVDS, HSDS, and HCSL. Source may be VCO1, VCO2, or VCO3
Default: AC-coupled (for HSDS outputs) Default: AC-coupled (for HSDS outputs)
C125 C126
ouT14 P 33;26 o ouT14 A P |1 o SMA 0OUT14 P OuUT15 P o |1 o SMA OUT15 P
I I
0.1uF 0.1uF
ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2b ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2b
GND ) GND )
C127 C128
ouT14 N R130 OUT14 A N Il - SMA OUT14 N OUT15 N Il - SMA OUT15 N
I \f I
0.1uF 0.1uF
ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2b ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2b
GND - —L? S
GND
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OUT4, Supported formats: LVDS, HSDS, and HCSL Source may be VCO2 or VCO3

Default: AC-coupled (for HSDS outputs)

ClassName: OUT_LenMatch2a

OUT4 to OUT9 CLOCK OUTPUTS

Default: AC-coupled (for HSDS outputs)

ClassName: OUT_LenMatch2b

ClassName: OUT_LenMatch2a

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

ClassName: OUT_LenMatch2b

R89 C105 R91 C106
ouUT4 P OUT4 A P || SMA 04 P OUT5 P - OUT5 A P || SMA 05 P
o i o i
0.1uF 0.1uF
GND GND
ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2a
R93 Cc107 R95 C108
ouUT4 N ouUT4 A N 1 SMA 04 N OuUT5 N ouUT5 A N 11 SMA 05 N
I 1
0.1uF 0.1uF

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

0‘.‘.‘. x
i
GED

Default: AC-coupled (for HSDS outputs)

ClassName: OUT_LenMatch2a

|

@
2
o

Default: AC-coupled (for HSDS outputs)

ClassName: OUT_LenMatch2b

ClassName: OUT_LenMatchla

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

ClassName: OUT_LenMatchlb

R97 C109 R98 C110
ouUT6_P AR o OouUT6_A P || SMA_06_P ouT7 P ARA o ouUT7 AP || SMA O7 P
0"' 1] O"' 1
0.1uF 0.1uF
GND GND
ClassName: OUT_LenMatch2a ClassName: OUT_LenMatchla
R100 Cl11 R102 C112
OUT6 N AAA oat OUT6_A N || SMA_06_N OUT7 N ARA o OUT7 AN || SMA _O7_N
0 I 0 ]
0.1uF 0.1uF
GND GND

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

Default: AC-coupled (for HSDS outputs)

ClassName: OUT_LenMatch2a

Default: AC-coupled (for HSDS outputs)

ClassName: OUT_LenMatch2b

ClassName: OUT_LenMatch2a

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

ClassName: OUT_LenMatch2b

R104 C113 R106 cl14
ouT8 P AR ouUT8 A P |1 SMA 08 P ouUT9 P ARA o OUT9 A P |1 SMA 09 P .,
0"' ] O"' ]
0.1uF 0.1uF
GND GND )
ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2b
R107 C115 R108 C116
ouT8 N OuUT8 A N || SMA_08 N OUT9 N - OUT9 A N || SMA 09 N
Ovvv i O"' ]
0.1uF 0.1uF
GND GND
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OUTO-OUT3 CLOCK OUTPUTS

OUTO, Supported formats: CMOS, LVDS, HSDS, and HCSL. Source may be XO, REFO0-1, or VCO1-3

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

OUT1, Supported formats: CMOS, LVDS, HSDS, and HCSL. Source may be XO, REFO0-1, or VCO1-3
Default: 50-ohms to GND on each P and N then AC-coupled (for HCSL outputs)

R6 R7 C98
ouTo P OUTO A P R132 - SMA 00 P OoUuT1 P OUTL AP Il - SMA O1 P
o o I
0.1uF
ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb R168 ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb
GND ) )
GND
R10
OUTO N OUTO A N R128 - SMA 00 N
. R80 €100 J12
OUT1 N ARA OUT1 A N |1 o SMA O1 N 1 /.
) ]
ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb R170 0.1uF m ~
51
= = ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb OUTL N
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)

R81 Cc101
ouT2 P AAA _ ouUT2 A P |1 - SMA_02 P R83 C102
0 ] OUT3_P OUT3 A P 1 . SMA 03 P
R171 0.1uF o I
51 0.1uF
ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb R172
51 ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb
GND _I_;
GND
R84 C103
OouUT2 N AR _ OUT2 AN || o SMA 02 N R87 C104
0 I OUT3 N OUT3 A N I - SMA 03 N
R173 0.1uF 0 ]
51 0.1uF
ClassName: OUT_LenMatchla ClassName: OUT_LenMatchlb R174
51 ClassName: OUT_LenMatchla ClassName: OUT_LenMatch1lb
GND e

%)
Z
W]
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Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed.

ZZ3
Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

274
Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

275
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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