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3.3V logic, 2V forward drop
20 mA max current in 2 resistors =
33 ohms/resistor
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Note: LEDs will not be at max brightness
since only have 8% duty cycle (avg 1.2 mA)

Can adjust lower if needed
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For LX45, can leave C4/C14/C16/C10/C11/C12, C24/C25/C23 unpopulated

A: 0.47 uF

B: 4.7 uF

g <
0
—
8
- . =
N g y
— Q @
v s
= < | &g <
n —
) >
© <
&H
o
S )
O @
iy O
. 5 O |-
z .. @) i
= = \Vi z
=
38 = 2
o o o
1 1 1
o o o
Q. 1,9,
EQ B« |EQ[EQ
AQ <N AQ AQ
S [2Z |90 | Cc0
< ° < <
%) Q %) %)
a X~ a a
[&]
O |
5|8
clz
S8 |,
. a N Q
z Y = Q
Z 2 2 i
& 5 o &
[V [V
9U OU
£S 25
oo oo
e e
w Gy
ES 25
oo oo
I~ w
=S 25
oo oo
[V [V
©> EU: ~>
S35 3By
oo 4 oo
HH S e
) C [&]
ES 25
oo oo
N [Ty)
=S 25
oo oo
Il Il
=] Nl
S~ fr~
o< o<
L] w |
Il Il
NS N~ =]
S~ N Q=
S< ~ 54
S ot 1L
Il Il
i 5 NS
S~ S~
o< o<
('8 ('8
o3 -
So Vo
58 58
,rri ,rri
32 82
58 58
151
101 -
— e -

0O




1

151
Il
<1
IS
Inl
=<l

151
o
)

<1

Vel
1LIn out® T |
L cx2 o GND 1 e
4.7 UF C 2.2 UF
0.1uF |2 MIC39500 CXi
:|: 0.%u
V2 !§.:_3A_IN|
LIvin  vouTlS
GND
(3]
330 2 MCP1826S L
1.2yl S8 BN
v4 T s V6
7 1 5
vouT P —— VIN VOUT .
y B LIV aa VOUTg—I (GPS_PWRENI Slen  ADi}2 ~
~EN @8&  FB cX13 o
=4
cx11 - cxs ool LMz{0503 100 uF ° 3 >%
47 uf; 0.1uF o| FAN2514 E>
|
‘ N
AVAVAY = o
- — N 45.3k | L o< x
c3 R24 c4 - <8
277 IAAAN_2
|
of 28 270 pF
— 9S8 —
_ @ 8 _

Install either MCP1826S or LMZ10503
LMZs are switching regulators, MCP1826S is linear

3.3V_IN
3.3VSENSE_IN

3.3V_RTN
3.3VSENSE_RTN
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3.3VIN is always-on 3.3V supply
Powers:

CY7C68013A EZ-USB FX2LP microcontroller
TPS3828 supervisory IC

Motorola M12M GPS

ADG772 USB multiplexer

External devices (via SDL 12C connector)
LTC4215 hot-swap controller

241.C128 EEPROM

CSAC Rb clock

PCA9518 12C repeater

3.3V is the board-switched 3.3V supply
Powers everything else

NOTE:

Either USB or SBC must be plugged in to provide +5V

Board works without +5V, but the following outputs become weaker:
1) GPS PPS output to external Rb clock

2) Cal pulser output

3) General-purpose output

4) PPS LED
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
Daughterboard connector mounts
X7 X9
MTC_HOLE MIG- HOLE
X3 XiG0
L 1 @ | @
MTG HOLE MTG HOLE
J1-A J2-A
QSE-040-01-X-D-A QSE-028-01-X-D-DP-A
— é 421 ,_p_;__;loUT' II;l_RI;F;L_K_I\? ’:2 é 421 : g3 X2
— LIS ABEFCLI A . .
> s gad o it . . 23 Green A 4 Charlieplexed LED control lines = 12 LEDs
= 13.3V1 IDLTRG P! ID1TRG PO!
— 9] [0 ; DLARSTRE! Dl < 7] [® IDITRG MO [0 2@la g5 D1 gets LEDO/LEDL
1 2 DIWRY e — | [ CoIIC D2 gets LED1/LED2
— 3 1 IDLVRZ, DLBG P3 P 9 10 }',D-!.TBQ..E?.'. Red AN D3 gets LED2/LED3
D1IWRL, D1TRG N3I DLTRG N2I \[EDDI 3 1 1Edgi D4 gets LEDO/LED2
o —8 e L RARG T \ | |1 wrRGETE — FPGA_R1G1 get LEDO/LED3
IDIRAMB! DLIRG P3! DLIRG Pa! _
G — 21| 2 %lj UM DUEGI 5] [ o brecma LTST-C155GEKT FPGA_R2G2 get LED1/LED3
25 26 IDITSIOUTI ~ IDLTRG P7 | 17 18 IDIIRG PAl
L o — 27 28 {DIRDOI Bﬁ_&&_ﬁ% E 19 20 j D1TRG N6l
— ?2 gg | RARDL IDICRSVO+I 21 22 =3
o B—mem Q@R ) 2 g3
35 36 7 |RIRDEN! e -
— 37 38 B3 IDLCRSV2:| 25 26 IDICRSVILI
5 —39 40 ; B3V DLCRS\V2z L 27 28 >—] ID1CRSVI
J1-B J2-B
QSE-040-01-X-D-A QSE-028-01-X-D-DP-A
ﬁ a1 [] 42 337 337 20 [ .30 I5BRNG =
B o—a i e < ’E%@zu A3 = [ ouRier DDASENSE/TDASENSE are pulled up on FPGA
v f; gg E%%g %ffl@gﬁé% :-: B gg gg 2:‘ :E]_D]- D;ng g Short to ground on DDA/TDA boards for presence detect
I s cn O Ead B ar| s bR
— 55 56 IBRSVOI 'I._D'l_DpAs_Eus_En} 39 40 J._'D LTDASENSE|
— % = DRIV i 42 *
= = = :ﬁ%m 23] [aa D*DRSV[6,4,3]+/- are board-to-board only
i o i : - [ | L
— BRSV14 IDIRSVCLKG: | 46
Jp1R0gl —C 671 68 :B&syi.gl.': TRk < —ar] [
— 71 72 TB'E‘('MVHJ IDIRSVTX &I 49 50 D1RSYRXA 1
o E—p Gau btz e R a2
133V
2l 77 78 1D1SDAl 2 E\ﬁ 53 54 |§§\ﬂ
( Y o — Ty i = =%
81 |GND| 85 57 |GND| 61
e N o e 58 oNof 62
=83 IGND|_87 ~2u GND|
o8 ond 88 - 60 |GND| 64
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Daughterboard connector
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. 1 2 ———
AT 3 2 T
mwz; 5 6 13.3¢
2RALS 7 8 Y -
D2DAT4 9 10 \D2WRSTRB,
t20ATS! | [z D2wes;
1D2DATG. 3 4 D2WR2)
sl — ) Do
|D2DATQ,_[ 9 20 ID%%\RMQE"I
[D2DATL0; 21 22 (D2ARSVOL
1D2DATIL 23 24 ID2TSA CLQSEI
ID2MEALL 25 26 “JAR2ISTouT!
=" 27 28 I'DZBDQI -
1D2CH1I 29 30 1D2RD1I
1D2CH2! 31 32 ID2RD2I
{D2sMpQ! 33 34 D2RD3!
\D25MP1 35 36 ID2RDENI
QZSME% 37 38 33y
D2SMP3! 39 40 13.3¢!
J8-B
GSE-040-01-X-D-A
Faenioal 41 14 2 ——
@ZSME&I e z4 B3 '_
'DZWFL‘H 45 46 |§FTSV4'
ID2WRS, j; g g {BRSVS
Eﬁﬁg? 51 52 fBRsvdl
ID2WRS! 53] |54 IERSV
LPZWR.Q: = 56 IBRSVOI
\D2RD4!I 57 58 1BRSV10
IDgrDs 591 [e0 IERSVL]
1D2RDG! 61 62 IBRSY12)
122RR1 63 64 BRSY13
D2RDEI 65 66 IBRSV 14
D2RDYI 67 68 \BRSV15
ID2SIART) 69 70 iBRSV16!
ID2CILR! 71 72 IBRSV17.
1BRSYQ! 73 74 13.3¢
RSV 5 16 3.3vi_
|1BRSV2! 77 78 |DZSDA|
BRSV3! 79 80 g D25CL
81 |GND|_85
82 |GND|_86
83 |GND| 87
84 |GND_88

mounts

ATl
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X18
1
MTC HOLE
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1
MTG FOLE
J7-A
QSE-028-01-X-D-DF-A
1 2
3 2
5 6
7 3
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
17-B
QSE-028-01-X-D-DP-A
29 [ 130
31 32
33 34
35 36
37 38
39 40
41 42
43 24

57 |GND|_61
58 |GND| 62
59 |GND| 63
60 |GND| 64

DDASENSE/TDASENSE are pulled up on FPGA

REVISION RECORD

LTR ECO NO: APPROVED: DATE:
Green AN 4 Charlieplexed LED control lines = 12 LEDs
= --= D1 gets LEDO/LED1
2 4
U g L2 b5 gets LED1/LED2
Red AN D3 gets LED2/LED3
ILED2I D«_N_s 1 (]'EDD D4 gets LEDO/LED2
FPGA_R1G1 get LEDO/LED3
-TST-C155GEKT FPGA _R2G2 get LED1/LED3
Short to ground on DDA/TDA boards for presence detect
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X21
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ISARA- -| 1 1 2 | gy -|
\DapaTY! 3 4 tD3TSAQUTI
P3RAL 2! 5 5 3.3y
D&DAIS.{ 7 8 23Vl -
|23DAT4 9 10 D3WRSTRB
{R3DATS, 11 12 |D3WR§.
1R3DATG. 3 4 DAWR2,
P3RAL ! 5 6 'DEWFS.H
RaDaLBL 7 8 DWW
_ID3DATO! 251’ ;g '_DéFﬂ\ME'
LD3RATL0, ,SABSA&.
D3DAT11, 23 24 3 .DS.TﬁA.LI.pSF_
ID3PMEALL 25 26 [RILSIOUT
27 28 rnm
D3CH1I 29 30 1D3RD1I
pacHal - 31 32 ID3RD2!
.DS.SMEQ. 33 34 ID3RDII_
ID3SMPL £ = 'DSROEN!
I.D-&S.M.P.ZI 37 38 33¢
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41 [ ] 42 it
23 44 B3y
45 46 I Rova!
47 48 BRSV5
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51 52 BRSVZ.
53 54 i
551 |56 e
57 58 1BRSV10
59 60 IBRSY
61 62 IBRSMJ.ZI
63 64 BRSY13
{R3R0GI 65 66 IBRSV14;
. Ib3Rbo) 67| [ BRV15,
D3SIART) 69 70 IBRSY
ID3CLR! 71 72 IBRSVL71
1BRSYQ! 73 74 3.3y
iy = B R
I.Bﬂl/l D3SDAI
BRSV3! 79 80 8 D3sCL.
81 [GnD| 85
82 |GND| 86
83 |GND| 87
84 |GND 88

Daughterboard connector mounts

QSE-028-01-X-D-DP-A

X22

1
MTC HOLE

X23

‘ 1 é?
MTG FOLE

J9-A

D3REFCLK P! 1 2 3.3v1
ID3REECLK_ NI 3 4 i3.3V1
ID3TRG1+) 5 6 ID3TRGQ!
D3TRGIL B 7 8 1D3TE g -1
ID3TRG3H) 9 10— ID3TRG2+
\D3TRG3- B 11 12 g' D3TRGZ =
D3TRG5+! 13 14 ID3TRGA+!
‘D3TRG5- B 15 16 ID3TRG4
eEyiera i) s iz
'EDBTRG? -1 B 19 20 8 D3TRG6-|
ID3CRSVO 21 22 B3
%&QR&VD.. B 23 24 E%
1D3CRSV 241 25 26 1D3CRSVIH
D3CRSV2+I D3CRSV1+l1
D3GRSV2-! B 27 28 8 fDacrsvat
J9-B

QSE-028-01-X-D-DP-A

3.3V 29 30 'D3DRSVO- 0
3.3Vi 1 3 32 8 (D3DRSVO-!
ID3NRSVI+I 33 34 'D3DRSV2+
T.DS.DBSVJ-.! B 35 36 fDanrsv2t
37 38 153DRSV10L
'LD?_:D_DAS_ENS;EI B 39 40 8 (D3TDASENSE|
ALl |42
43 44
(D3RSVCLK:! 45 |46
D3RSVCLK-| B_‘” 48
ID3RSVIX 49 50 {D3RSVRX: 1
D3RSVTX:! B 51 52 8 D3RSVRXJ
2 2\ 53 54 2 271
I-.S\./-I j 55 56 t E.S\LI
3.3V 8.3V
57 |GND|_61
58 |GND|_62
59 |GND|_63
60 |GND|_64

REVISION RECORD

LTR ECO NO: APPROVED: DATE:
Green AN 4 Charlieplexed LED control lines = 12 LEDs
- --= D1 gets LEDO/LED1
2 a4
2 g L2 b5 gets LED1/LED2
Red AN D3 gets LED2/LED3
LED3 D_Ns 1 ]2z D4 gets LEDO/LED2
FPGA_R1G1 get LEDO/LED3
LTST-C155GEKT FPGA _R2G2 get LED1/LED3
DDASENSE/TDASENSE are pulled up on FPGA
Short to ground on DDA/TDA boards for presence detect
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X25

1
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X26

‘ 1 é?
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Daughterboard connector

J12-A
QSE-040-01-X-D-A
ID4PATO] 1 ]2 DATSAl
e Tl e
ID4DAT2! 5] 8 13,3
ID20ATS] 1 |8 ; B2y __
DADATA 9 10 !D4WRSTRE!
I4DATE] o [ DawEs
1D4DATE. g g \D4WR2. ,
2
\D4DATQ 9 20 ID4RAMP!
DaATLY] 2| [z DAARSVOL
ADADATI 1, 23 24 IDATSA_CI QSEI
DASMPALLI 5| I {RATSIOUT]
D4CHL 29 30 {D4RDLI
1D4ACH2!I 31 32 1D4ARD2I
{D4SMEQ! 33 34 iDARD!
TISY 351 [36 IDIROENI
IDasMP2 T 37 38 Ay
=0ty —
D4SNP3, B 39 40 3.3V
J12-B
QSE-040-01-X-D-A
I avoal 41 1 4 2 ——
@ASME&I e z4 ; B3V
DAWRA 45 46 'ﬁ_lﬁsﬂ'
IDAVVRS! 47 48 BRSV5
SWRG! 29 50 IERsve!
mvmz[ 51 52 BRSVT
IDAYRS! 53] |54 IERSV
iDIWRS! 55 56 IBRSVAI
D0 o [T BV
i 1
e SR
{24RR7) 63| |64 IERSYL3
PAB_D& 65 66 IBRSV1 4‘.
, =D4RDOI 67 68 BRSV15,
D4START) 69 70 IBRSV16,
IDACLR! 71 72 'BRSV17,
[} ] 73 74 1 ]
Bk ] [P 2
IBRSV2! [R4SDA!
1BRSY3! 79 80 2 WD4SCL.
81 |GND| 85
82 |GND|_86
83 |GND| 87
84 |GNO_88

mounts

X27

1
MTC HOLE

X28

‘ 1 é?
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J11-A
QSE-028-01-X-D-DP-A
DAREFCLK P! 1 2 3.3V
ID4REECLK_ NI 3 4 i3.3V1
\paTRGL 5 6 \D4TRCO!
IDATRGL 7 8 (DATRGO1
IDATRG3H) 9 10 IDATRGZ+!
DATRGE-| 11 12 (DATRG2+
\DATRGS | 13 14 \DATRGA ]
DATRGS-| B 15 16 DATRG4
ISATRG 7+ 1 17 18 INATRGE+ 1
PATRG T, WDR4TRGE !
DATRGT-| B 19 20 8 IDATRG6-|
1DACRSVO 21 22 B3V
'.%masvg-.! E 23 24 13.3vi
1D4CRSY 241 25 26 1D4CRSVIH
DACRSV2+I DA4CRSV1+|
TD4CRSV2! B 27 28 a fDacrsvaT
J11-B
QSE-028-01-X-D-DP-A
33V 29 30 {D4DRSVO+1
i3.3VI :‘I 31 32 a LD4DRSVO!
ID4DRSVI+] 33 34 'SADRSVZ
“D4DRSVI! E 35 36 fDanrs\v2t
re———1 [ Pyt
— _ ID4NRSVY, 37 38 \DARRSVIOL
IDADDASENSE, 39 40 LD4TDASENSE]
a1l |42
43 44

|_I'D4RSVCLK+

1
D4RSVCLKA

, 45| |46
= ar] [a

49 50
B 51 52

53 54
j 55 56

57 |GND|_61
58 |GND| 62
59 |GND| 63
60 |GND| 64

REVISION RECORD

LTR ECO NO: APPROVED: DATE:
Green AN 4 Charlieplexed LED control lines = 12 LEDs
- = --= D1 gets LEDO/LED1
2 a4
D g L2 b5 gets LED1/LED2
Red AN D3 gets LED2/LED3
ILED2I [ 3 ’ 1 . 'iepd D4 gets LEDO/LED2
FPGA_R1G1 get LEDO/LED3
LTST-C155GEKT FPGA _R2G2 get LED1/LED3
DDASENSE/TDASENSE are pulled up on FPGA
Short to ground on DDA/TDA boards for presence detect
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REVISION RECORD

e \ LTR ECO NO: APPROVED: DATE:
VCC_DRIVER
A
cx14 Supplies power for cal pulser/gpo drivers as well
01w 13.3VIN
A
L Lo
— o1w | ____.
VCC DRIVERI
[a]
oo
I 1
U2-E g' P v §B;+§\L -
R51 o~ ﬁ! V3
= - AN N —gINZ ouT _Z)
3.3k ~ {1 eND
MC74AC04_2 9 T VSNS
R — —— DO
U2-B - CX19 & > 2 {pp . —=ox7
[CSAC, PRSI AR50 b, . LR O ESEL o m — o
(CSAC_PPS IN! —3 AVAVAY, F' TPS2110APW
qJ ohm if needec 27? ~ g o
MC74AC04_2 — ) 2
- - - ()] X
) R63 03_ U2 A U2 C P I —— , &1 R |
1 2 5 6 1 2 PES. QU g—
° NV > - , =
272
MC74AC04_2 MC74AC04_2 4 L
u2-D B B
R48 R44
IAAAN_2 9 8 1/\/\/\/ 2
J ohm if needec 2?7?
MC74AC04_2
U2-F
R49 RA7
1 2 13 12 1/\/\/\/ 2
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MC74AC04_2
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leo!
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lwl
<1

0
a
[l

pe)
g

IERGA OSCENi [ > — 1]

IERGA REFCLK+)

IERGA_REFCLK-!

RECIK [
f—————
(CSAC CLKI >
Y1
3
vcC OouT —
EN GND ——

OSC_4PAD L

U4
B> CKINL+ CKOUT1+
> CKINL- CKOUT1-
B> CKIN2+ CKOUT2+ 25—
> CKIN2- CKOUT2-
B> CKIN3+ CKOUT3+
> CKIN3- CKOUT3-
B> CKIN4+ CKOUT4+
> CKIN4- CKOUT4-
CKOUTS+
CKOUTS-
INT_ALM
XA Cc1B
XB c28
Cc3B
LoL
C1A
C2A
€S0_C3A
RATEO CS1_C4A
RATEL A0
FS_ALIGN Al
ING A2_SS
DEC SCL
CMODE SDA_SDO
RST SDI
S15367/8
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B3viN
I cX16
I 0.1 uF
U9
SDAO 5
SCL1 -2
—{ent SDA1 12
scL2 -2
11 fenz SDA2 [
scL3 %
14 fens SDA3 72
SCL4 72
—L7 feng SDA4 -
EXPSCLlT
EXPSDAL 52
EXPSCLZT
EXPSDA2 |22 AV
PCA9518 *
m| EX1 m| EX2 N EX3 «® EX4
> > > >
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ISBC3 3V
L cx21
I 0.1 uF
— c13
| - F% uF
3 2 .
V+ yoCl+ Ccl4 33V
I V- c1- g _.—‘ 0.1 uF ==L
T READY C2+ 6 [
-9 1\NvALID co- | —— us
T10UT T1IN
13 o 11 g RX vee ; —
|—|—— > GND T |
8 [R10UT R1IN 92 A BITE 1PPS_IN S;_O—G CSAC_PPS_IN! 1 R67 ) RS RT 5GT
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©RIo2 [ no1 | no-s |
33vim iGPI03! > J19-2 J19-7
lepiod' > J19-3 J19-8
IGBIOH! > J19-4 J19-9
J19-5 J19-10
VCC_DRIVER]
1L cxi5 —
___0.1uF -
— U12-B
R97 R91
1 2 3 4 1 /\/\/\I 2
ohm if needed tweak as needed if R97 used
MC74AC04_2
Ul2-E ul2-c
IGP100I 11 5 N 2 N
10 6 1
iGPIOO > — NN ) smMA_CONN
tweak for amplitude/overshoot
MC74AC04_2 MC74AC04_2 | l
Ul2-A ul12-D
———— R93 1
Icp1o1! D—_l 2 9 8 1 AN 2 —
tweak for amplitude/overshoot J18
MC74AC04_2 MC74AC04_2 O A CONN
Ul2-F -
R96 R94 | l
1 2 13 12 1 /\/\/\I 2
0 ohm if needed tweak as needed if R96 used
MC74AC04_2 1
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