3 L 5 6 7
Digitally Controlled OCXO Time—to—Digital Converter Output
J5 1PPS Output
0CX0-LVCMOS OCXO-LVCMOS ~ OCXO-LVCMOS D 0CX0-LVCMOS 0CX0-1PPS DOCX0-1PPS 1PPS—0ut 175 500, TIL
(Front Panel)
|
GND
gl bReset JTAGENB JTACER®
D—mgram—)wogvam TCKG ™S
one Done TMS ]
SDA-TDC TDIq TTDDO‘
— DSDA-TDC D00
SDI-TDC
SCK-TDC sDi-Tbe
SDA-DAC s P ocxo-tpPs s TR
SCKiDAC D SDA-DAC Interrupt K interrupt GPS—iPPS—SYMDm 1 J6 10MHz Sine Output 3
TS_DAC DSCK-DAC LED—iPPS—OCXODm Outp—Shd 10MHz-0ut-1 ) 2Vpp into 50Q
= DTS-DAC 0CXO_C 1PPS_CPS LED-1PPS—GPS o oéxpoi ch“Mos DOutp—Shdn 10MHz—0ut—20] 3 (Front Panel)
ese DReset 0CX0—Curl —tur - D1PPS—GPS Sync—Cmdd] yne—tm - D OCX0-LVCMOS 10MHz-0ut-3
File: dcocxo.kicad_sch File: tdc.kicad_sch File: output.kicad_sch GND
37 10MHz Sine Output 3
1 2Vpp into 50Q
(Front Panel)
N
GND
Z Z
7 N 8 10MHz Sine Output 3
L 175 2Vpp into 50Q
(Front Panel)
Controller and GPS |
J1 N
L Ov-TeT Resefcp st GND
2 SWDIO Program[);mm
3 Done Done
4
ARM Cortex D SWDCLK
SWD Debug 5 spA-TDCO SDA-TDC
Connector :LX SDI-TDC SDI-TDC
AV SCK-TDCOY 5%?82
+8x §5-TDCL—— 2=
:Tgox \n(errupt(4W&
DSWD-Reset
- L SDA-DACD) SDA-DAC
GND SCK—DAC
SCK-DACH TS DAC
CS-DACD —
0CX0-Curd] 0CX0-Cur
12 Outp-ShdnG Outp—Shdn
(Renr pens -1 GPS—Ant 0XC0-1PPS -sYM(—OCXO-LRFS- ST +33V
N GPS-1PPS-SYM{J——F————— 19
S Cmd TCK 1
Sync—Cmdp——2YNe-tma 2
GND T™MS 3
1PPS—GPSD 1PPS-GPs 4
DI 5 FPGA JTAG
6 Connector
D0 7
. LED—Faults) tgg’gg;g Done B
N LED-0CX0T] = TRST [
Wiirth 614 004 161 21 LED-GPS
LED-GPSD] LED—FLL—Lock JTAGENB 10
@ vBus{L NUSB-VBUS LED—FLL—LockD} T C
USB Interface  |@4 LED—PLL—LockD} —PLL-Loc i o
Controller o D+ 3 USB-D+ LED—HoldoverDW ] =
(Rear Panel) T ab-12 USB-D- LED-Default—FrqDf——————22UL-T10 o 100n
= Z
wn \i') — — 4
g File: controller.kicad_sch GND  GND  GND
GND
Front Panel LEDs +3.3V
14 Power Supply LED-1PPS—0CX0 :I2R710 Dgli yellow '
" 4
h 964
Suonly Wiirth 964 108 3011 002 Lv—sply LED—1PPS—GPS 2;2720 D2 yellow |
Voltage 3 R3 w D3
(Rear Panel) 2 LED—Fault 575 red )
R i
GND LED-0CX0 70} 2! red '
R5 w D5
LED-GPS 70 red )
:IR & Dﬂﬁ
LED—FLL-Lock 27% green )
R7 Wy Bearb: Hel Datum: 19.10.2024 Rev: 0
LED—PLL-Lock reen
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R8
LED—Holdover 7o 3 yellow ) GPSDO 1/6
RO by
LED—Default—Frg >70 yellow
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1 2 3 4 5 6 8
DAC and Voltage Reference OCXO and Current Sense Low Noise LVCMOS Signal Converter
+5VA FB1 +5VA
MPZ16085102
L2 ‘ ‘
10p
c21 23 |c25  |c27
R16
1p ip 1p 10p 100n 100n ip 1p 10p 100n 0.01V...0.95V (@2A)
FB9 2V ADC Full Scale
GND GND GND GND  GND  GND GND GND  GND  GND MPZ16085102
Power: 0.5W Dl& DOCXO—Cur
&S
+3.3V FB2
MPZ16085102 T
c3 c7 c8 GND
ip ip 100n
FBS c28 Current Consumption (warm—up):
NI—10—MHz-2500: 0.8A
GND GND  GND BLM31KN601SN1L Top  NI-10-MHz-3500: 1.75A
+3.3VA  FB10
GND MPZ20125102 T
29 |30 |c3 €32 c34 | c35
’ 33_3 max. 3Vpp
IS " F
FB4 A e cis  |c20 100p 11000 | 10u u tu 100n St Nond
MMZ1608R600 u1 > resistor suitable
ResetD LdResest 8 G Feedvack [-2 1000 | &7u GNdD  GND  GND GND @b GND 008 e
PDN > > M3 OCXO load)
14 o < el Uk M3
Rst-Sel Q GND  GND Mo )
16 1 ys/BTC g M s 3.3V LVCMOS
151 Gain v-out |-8 . . oo Erc SRFout [4 ““" 3 Tt & ue
TLV3603DCK
_&22 _&24 _&25 2| rer S 2 5 o S 5 OCX0-LVCMOS
o] NI-10-MHz-2500 &+
LY pa— u3 104 |100n [100p NI-10-MHz-3500 1 6
P LDAC LMRL803G-L8 TICM4—Gr+ ¢
L €36
GND  GND  GND GND o
“H- Volt —_ e
FB5 P \\,/SEEE,S,E Ratior 2:1 T &
SDA-DACD SDI H
. %231 spo L
SCK—DACD F8e L beocik o wa GND GND  GND GND GND
TS-DACD 199 cs Z T 3 VREF-L-F
MMZ1608R600 201 5p0-Sel & & L VREF-L-5
ER DACO9881
GND GND GND  GND GND GND
+5VA FB3
MPZ16085102 T
| U2
z e 2.5Vref
Ch4 cs o +|ci1 1 % TRl c15
475 |100n 1000 |40p 1ADRA525CRZ 2.2u
GND  GND GND  GND GND GND
J10
| = = Taird Tech. | |
| BMI-S—203 |
26 x 26 mm
| : | Bearb: Hel Datum: 19.10.2024 Rev: 0
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2 4 5 6 7
+3.3V — FPGA, 1PPS Frequency Divider
MPZ20125102 j?
€39 +|c4 cs4  |cs9  |ce1  |ce2  |ce3  |ceu
1p 100n |100n |100n ]100n |100n |100n
GND GND GND GND GND GND  GND  GND
N 9 o | | u7z
(=} ~ o o Lal
o o o o o
S S > S S
o o o o
> > > >
D0G L{pT6C,/BANKO,/T/TDO PB2A/BANK2,/CSSPIN S DOCXO-1PPS
DI 32 p16D,/BANKO,/C/TDI PB2C,/BANK2,/T/MCLK /CCLK |2 DOCX0-1PPS—SYM
TCKD 39 pT7A,/BANKO,/T/TCK PB2D/BANK2,/C/50,/5PISO [0 DGPS—1PPS—SYM
TMSD 29 pT7B,/BANKO,/C/TMS PB4A/BANK2,/T/PCLKT2_0 [
28 PTBC /BANKO,/T/SCL/PCLKTO_O PB4B,/BANK2,/C/PCLKC2_0 [F&
ResetD 27 pT8D,/BANKO,/C,/SDA/PCLKCO_D PB4C/BANK2,/T/PCLKT2_1 |13 QSync—-Cmd
JTAGENB 268 pTA/BANKQ,/T/JTAGENB PB4D,/BANK2,/C/PCLKC2_1 [F
ProgramD 23 PT9B,/BANKO,/C/PROGRAMN PBOA/BANK2,/T/SN [L& DLED-1PPS—GPS
Done 231 pT9D,/BANKO,/DONE PBIB,/BANK2,/C/Sl/5ISPIE& DLED-1PPS—0CX0
0CX0-LVCMOSD 211 pR5A/BANKL/T/PCLKT1_0 PL5C/BANK3,/T/PCLKT3_0 %
29 pRS5B/BANKL/C/PCLKCL O PLSD,/BANK3,/C/PCLKC3_0 |2X
3
TL [CMX02-256HC—55632C
GND GND GND
Time-to—-Digital Converter
55
N
100
+3.3VA FB12 >
MPZ20125102 j? &N
cu8 51 |cs6
100n 100n  |100p
GND GND GND GND  GND
cu6 | cu9 52 |cs7
100n | 100n 100n | 100n
GND  GND GND  GND
cus |cas  |ca7  |cs0 53 |cs8 60
100p  |100n  |100n | 100n 100n  |100p | 100y
GND GND  GND  GND GND  GND  GND
O[Ol | oo M| N[ o
N[ | | = N | N us
35 fstop-A MRIEESSS Lok-in (L
36 Stop=A LA LAT AL L [Ck=Tn 8
coco®%aococo
26 T30
1PPS—GPSD o L U SN .
»—270 Stop—B 2 SDO-A [
SD0-A P>-x
31 | RsTIDX Frame—A [—2-X
»—320 RSTIDX Frame—A L
5 MHz Refclk 29 1 REFCLK sp0-8 [0
L304 REFCIK 500-B 3{%e<
Frame-B —X
Interruptc Egg 23 Interrupt Frame—B b-Lx Bearb: Hel Datum: 19.10.2024 Rev: 0
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FB16 43
SDI-TDC FBL4 MISO aoo 3/6
SCK-TDCD BT 41 bock 233  LClk-Out [H4x GPSDO
35-TDCD> 404 535 JT A4 Terk=out pl3x
BEE AS6501 Benennung
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2 3 4 5 6 7
+5VA  FB18 FB26  +5VA
MPZ20125102 MPZ20125102
+|C75 +|c76 c81
m m 100n Top | Loou ) “Ttoon 1000 474 100n ) ) o
1PPS TTL Output Driver 10MHz Sine Wave Output Driver and Filtering
GND GND  GND GND  GND GND  GND GND
u10
o FB22 ~| LTCce228 n o o a
i MMZ1608R150 3™ 1 S 8 g s
2 18 R30 N R45 73S 13 IS
0CX0—1PPSD> A S Yo 1PPS—0ut E [511 ww—l I—DiOMHz—Ou(—i
3 a1 > oy |7 R31 2|, 2.7u 2.7
S va |16 R32 |7
“
5 15 R33
A3 Y3 Py KT
6 lay > vy |1t 390 RUD
Zias [J vsti2 R35 X
8 12 R36
A6 Y6 FB23
9 11 ~ R37
A7 Y7 T MPZ20125102
—idet o * 5
v 19962 = > css |90 €96 z c1o5 b
bt o\N/ <« \N/ N/ m\N/ +\N/w\/e\/~ < 218 p— s5VA 9 S 238
= - ) N
of  7AACTSML g%z%z%z%g%g%z%z @ o 'foon 'fu 100n AN 2.20 P
E [=]
GND GND GND GND GND GND GND GND GND GND ND GND GND GND GND GND
FB27 +5VA
MPZ20125102
c82
100n 100n |47y 100n
GND  GND GND
U1t
~| LTce228
Ll a o a
BIWﬁT - S 8 S 8
6 (51} \b&/—ul - s, IH—C>10MH2—OM—2
2 -y E 2.7 2.7
<q
R43
Tk
FB24
MPZ20125102
o
B c85 co1 c97 72 C106_% <
= VA SRR =3
100n | 4.7p 100n g 2.2n " P
10MHz Tuned Amplifier
GND ND  GND GND GND GND  GND
+5VA  FB19
TMPZZOiZSiOZ FB28  +5VA
MPZ20125102
c66 C69 +[C72
- = = g 83 c1o01
kAT kAT 10p p—
! 100n 100n |47y 100n
l 1.5Vpk Sine
GND GND  GND GND
0CXQ-LVCMOSD> ui2
S LTC6228 . a o a
3 +WLT R47 2.8 a,.8
- 6 kTN L9 3= us o8
Sine Output 5 E 51 W/—I Hﬁ/—II—DwMHz—Ou(—S
Amplitude -2 < <
c67 70 +|C73 e
—_ = =g
kAT i iop R4k
Tk
FB25
MPZ20125102
DA MPZZOiZSiOZ‘
FB21 S
MPZ20125102 = c86 c92 co8 RVE: €107 5
Outp—ShdnD> 1 3R - REHTISD N L
100n | 4.7p 100n g 2.2n " P
GND  GND  GND ND GND GND  GND
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2 3 4 5 | 6
. +3.3V
Microprocessor
MPZ20125102
‘ ‘ L18
10p
R €117 |c121 |c125 |c126 +|c128  |c129 c130 |c131 €132
<O
5 100n  |100n |100n ]100n |10p  |ip Tu |10u Top
GND GND GND  GND  GND  GND GND GND
O—8
1 Fl o ps
USB-D+ . c118 | c122
USB-D- “proon3  D- 1000 ] io0p
DLW21HN9OOHQ2L
_ 20k |
USB-VBUSCH KO, an  an
V-TGTO . .
c114 c119 | c123
100n 100n | 4.7p
R52
k
GND GND  GND
gl SlEelg o us
= w a o000 <<
28 2333 %
o (=]
4 2 2>>> &
Sync—Cmd<t PAQO 2 >
2 > 61 —
»2{pao1 PB00 DReset
0CX0—CurD 3{pa02 pBO1 02 DProgram
> a3 pBo2[63 Done
53 paoy PBO3[04 DOutp—Shdn
L4 paos PBO4 S DLED—Fault
&3 P06 PBOS5 |2 DLED-0CX0
528 pa07 PB06 |2 DLED-GPS
SDA-DACG 17 paos pB07 [0 DLED-PLL-Lock
SCK—-DACS 18 paog pBos [LL DLED—FLL-Lock
T5-DACG 19pat0 PBOg |12 DLED—Holdover
0 &9 pa11 PB10[23 DLED-Default—Frq
oD 29 pa12 pB11 (24 OXCO-1PPS—SYM
3%pa13 pB12[22 QGPS—1PPS—SYM
g; PALY4 PB13 5_67;
PA15 PB14 —
SDA-TDCG 35 pats pB15[28 EEEE,Z%‘;M%
SCK-TDCG 38 pa17 PB16 P2 LEPRON-CS
55-TDCQ 37 pa1s pp17[+0 =
SDI-TDC 38 patg PB22 4% CEPROM_SD!
InterruptD> 441 pA20 P23 [0 =
2 59 EEPROM—SCK
PA2L PB30 EEPROM—SDO
3 pa22 pB31 [0 =
Y1 PA23
8 MHz 49 pa2s
46 pa2s
24 pa27
SWDCLKD 27 pa3o
SWDIO 58 pa3t =
<
SWD—ResetD SARESET 22
o +3.3V
N
= N~  ATsamps1J20a-A
& !
oo _L _L
EEPROM—WP 3fs o 6 EEPROM-SCK
2 2 23| ¢ EEPROM—HLD wb g SCK EEPROM—SDO (L33 _[C13n
c111 |c112 o AWE a0t T HOLD _ MOS| T on]
- - 5 IR QG SN - & @ Reset = TS = MISo = 100n I
T8p T8p ~ o« e NSNS [oz & Manual ]
& s s & 1 AT25256B—XHL
GND GND GND GND  GND GND GND  GND GND GND GND GND
FB32 +3.3V
GPS Receiver T MPZ20125102 T
o C116 +|C120 |c124 €127
Power: 2W g
100n 10p ip ip
ND  GND  GND GND
340 mA 03s c115
LQW1BAN68NJOOD 38 =T, o1 “T s
GPS—AntD) . Rr-ln &3 £
]
S 1
g >
XD FB30 JPL GNSS—TXD 20|y Timepulse |- D1PPS-GPS
RXD FB29 4 X GNSS—RXD 21
RXD
MMZ1608R600 P2 8 | exring
><—éc_5afeboot N Bearb: Hel Datum: 19.10.2024 Rev: 0
Reset = zu Gerat Zeichnungs—Nr. Blatt
FB31 — 5/6
MMZ1608R600 of NEO-FLoT GPSDO 4
GND GND Benennung
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Linear Post—Regulator Digital

+6V rB37 +3.3V
/ BLM31KN6O1SN1L T u19
Sl vol2
a
<C
~| AZ1117D-ADJ
C153 C155 +| c160
Buck/Boaost Converter 100n 100n 104
GND GND GND GND GND  GND  GND
Wirth
o1 7447706033
X
3.3
C142 C143 Linear Post—Regulator Analog
2.7 ... 10V Wiirth Wiirth 100n 3 ™ ute 100n
T4k
approx. 6W at 5V 0660022 o - 74477112 max. 16V 2o s S oors | 28 L 36 L5va 33vA
1 IRF7404 HI2220R301R-10 & & HI2220R301R-10 T uis u20
Vospyo— =3 ¢ 1), o 5 3 29 . o191 p_yin P-Vout tovV o 122 o 123 2lyin vouT |4 o2y vouT &
SAF 224 4] 10u Pt % Vin 220 220 . o ] . o ]
Littelfuse 2 A Z F AZ F
466 Serles « i &2n PWM/Sync ENA 3 FLG P ENA Z FLG 2
alpg 15 | pun Feedback W[ MIC29301-5 W[ MIC29301-3.3
Power-Good
12 ) wppc ve
13 Vee
8 lovee 2 2
14 g 9
3 RT 44
5] S c135 |c136 c137 €138 +|C139 (ST c1u1 ] Ucsite c145 C146 c148 €150 |c151 C156 +|C158 C161 C166 +|C169
N << =+ = Mx —— — —— —— =) —— S| —— Q< ~| - —— —— —— —— —— —— —= —— —— —=
z & aNsE £ 2N =&
s @ 100n  [10u 10u 10u 1000y 22y B 4.7u 100y 100n 100n 100n  [100n 100n  [100p 100n 100n  [100p
w
GND GND GND GND  GND GND GND  GND GND GND GND  GND GND GND GND GND GND GND  GND GND ND  GND GND GND GND  GND
Switchmode Converter neg. Analog
FB35 - ~ Wiirth FB38 -
BLM31KN6O1SN1L I 744025220 BLM31KN6O1SN1L
4 L2 ull« 125 126 127
22u 22u 22u
N ) —5VA
a 3
6 a
V-In Feedback
2
c147 Juug & SDREF c157 C159 C162 | C163 c167 |c170
— 73562 — — —_ - —_— ——
ip 10p 10p ip ip ip ip +(100pn
GND GND GND GND GND GND  GND GND  GND
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