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A [} D
Clock Distribution **
- . . . 1] 11} 1] 11}
Note: all signals ending in" _P"and " N" are to be
4.75K : —_ _
1 X . .
1 En
NI o 4 cucizsoscr treated as 100 ohm differential pairs.
2 ‘ ‘ 5 CLK_125 OSC_N
< O-
2
+3V3 XO2  VDD=+2V5 VSS=GND
1 | ENL
1v | 16 CMS_CLK_FPGA_P © i~
‘éce
1z | 15 CMS_CLK_FPGA N = ‘ = ‘
> | EN2 I +2V5_CLK_O
v | 14 +1V8_CLK_O _CKI71N
2z | 13 Place near ZL30267 CK_[7:1]_P
= o w
3 |EN3 =] e VDDOA 7
CMS CLK ZL P ©.| [.S CMS_CLK_IN_P 15 | Ic1P OC1P 8 CK_1_P A
3y | 12 FEB_CMSCLK_P N 16 | ICIN @— APLL1 ~OCIN 9 CK_1_N A
3z| 11 FEB_CMSCLK_N Q>3 18 | Ic2p oc2p 6 CK_2_P A
R o - - < 19 IC2N @— Fractional-N C2N 5 CK_2 N &
8 | EN4 o =t a3 VDDOB 1
CMS_CLK_ZL N O.| |5 CMS_CLK_IN_N 20 | Ic3p oC3P 2 CK_3_P A
SYS_CLK_P 6 |A 4y | 10 DIV C3N 3 CK_3_N A
VDDOC | 54
N 7 B | 9 N " oc4p 55 CK_4_P
] P o1 _ S ES 12 | xA —M— ~OCaN 56 CK_4N 1
- © © CLK_80_0sCP .| [~© CLK_80_REF P XTAL APLL2
a4 = = 13 | XB ocsP 53 CK_5_P A
4 U4 VCC=+3V3 XLL725080.000000X ~ driver —m— C5N 52 CK 5N A
SYS_CLK_N 1 EN [ B — 3 S Fractional-N VDDOD 46
O+ 4 o - ® e OC6P 47 CK_6_P ;i
o = a —OC6N 48 CK_6_N A
— 5 CLK_80_OSC_N ©.| |.° CLK 80 REF N .
GND o- oc7P 45 CK_7 P A
RS0 CN 14 CK 7N prs
XO1  VDD=+2V5 VSS=GND 2 RSTN 29 | RSTN VDDOE | 43
Place SMA connectors (J1, J2) at LEFT edge of PCB MAX811SEUS+T TV, ZL_ACO_GPIOO 23| ACOIGPIOO | Microprocessor ocsp | 41 EMCCLK | 1
SMA-J-P-H-RA-TH1 : ZL_AC1_GPIO1 22 | _ACL/GPIOL C8N 0
M_RSTN 3 WR RSTH_2 ZL_AC2_GPIO2 28 AC2/GP102 Port VDDOF | 36 TP73
9 P ZL_TEST_GPIO3 21 | TEST/GPIO3 OC9P 37 LF_CLK 1
I 1 EXT_CLK_B ZL_IFO_CSN 27 | _IFOICSN (SPI or 12C Serial) ~OCON 38
<« NA) N U3 VCC=+3V3 R95 ZL_IF1_MISO 26| _IFLIMISO and GPIO Pins
= g 2L SCLK "2, )\ n2 ZL_SCL_SCLK 24| SCL/SCLK OoC10P | 35
J1 N o 3 ? g T4 ZL_MOSI 25 | _SDA/MOSI ~OCION | 34
(o] (V] .
< o
+3V3 - ZL30267LDF1
N4 DS90LVO31ATMX/NOPB
SMA-J-P-H-RA-TH1 4 VDDH=+3V3_CLK VDDL_1=+1V8_CLK_L1 VDDL_2=+1V8_CLK_L2 VDDL_3=+1V8_CLK_L3 VDDIO=+1V8_CLK_IO VSS=GND
- U1
6 2 —
+
1 EXT_CLK_A vee A GND
] 4| EN A3 CK 1P R533W@ CK_L N
1
J2 N 1 6  EXT CLKBP 200
3 . A B+ c ~CHeB CK 2P Rﬂs“W@ CK_2 N
. B B- EXT_CLK_B N A
™ |-
+3V3 e 9 ¢ c+ 10 CK_3_P RW CK_3_N
1
15| c. |11 200
ckap RI66 CK_4 N
12 EN- D+ 14 EXT CLK_A_P SN74CBTLV3257PWR %
DI — 2 1B1 R167
X 2 |
~ GND GND 8 113  EXTCLKAN 5 CK 5 P 2 CK 5 N
: oo o pe i gt
o o XLH735040.000000! 4 | ap;  1a | 4 SYSCIKP R168
1 [y u2 oA | 7 SYSCLKN cKeP N0 2 CK 6 N
o+ 4 CLK40_P 3 l4gp  sal 9 A
6 12
‘ D ‘ 5 CLK40_N 10 ggg an - -
O- 18 142
X03 VDD=+3V3 VSS=GND 1 Q <
+3V3 15 S E + E -
25 *0E S Place R163-169 near ZL30267
204-121ST U5 VCC=+3V3
RS9 2 1, |a LCL_EXT CLK_SEL
R0 10.0K, 5 1 3
1 R
10.0K GND
S
GND
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A B

Clock Distribution: Reference Clocks

CK_[7:1]_P
CK_[7:1]N
. CK1P
‘ -
O
a
'—
+
N CK_1_N
SN74CBTLV3257PWR
- CK_2_P 2 |q4p1
CK 2 N 5
o> < -5 21
CK_3_P 11
" cK3N | 3Bt
o :a 1441 1A —‘7‘
+3V3 CK_ 4 P 3 NI
& CK 4N T 182 SA— o
o> A & 1282 an 12
- CK_5_P 10 | 3p5
204-121ST N CK 5 N 13| 455
R93 ‘
2 1 e 4 1
w : 15 *S
R4 10.0K, ) 3 15 o +oE

10.0K
sw3

\\%

CTS Electrocomponents

GND GND
N CK_6_P
N CK_6_N
) CK 7P
) CK_7_N

U9 VCC=+3v3

1
1

TP-|9—1‘
TP92
@

CK_2/4_P

CK_2/4 N

CK_3/5_P

CK_3/5_N

IS ﬂ

®
pd
o

Place SMA connectors (J3-10) at right edge of PCB

Label in silkscreen as shown

SMA-J-P-H-RA-TH1

L

i
NK]

SMA-J-P-H-RA-TH1

i
J4

L

SMA-J-P-H-RA-TH1

L

i
J5

SMA-J-P-H-RA-TH1

i
J6

L

SMA-J-P-H-RA-TH1

L

i
J7

SMA-J-P-H-RA-TH1

L

i
J8

SMA-J-P-H-RA-TH1

i
J9

L.

SMA-J-P-H-RA-TH1

i
J10

CLK 1+

CLK1 -

CLK 2/4 +

CLK 2/4 -

CLK 3/5 +

CLK 3/5 -

CLK 6 +

CLK 6 -
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A [} C D
Clock Distribution: USB Interface
. RO8
N apBuso "5\ 2 FT_SCLK 33 1 P14
+5VBUS ) ADBUS1 Rl%@ FT_SI 33 1 @ TPIs
aopusz RUB 100, o oo g 1
- L A SO 1 mTPi6
1 2 rita 100 e TYar T
1-1734346-1 ‘Uﬂ¥ +5VBUS N ADBUS3 }J\N@ FT_CSN_33 1 P17
rils 100
1 0.5 AMP ADBUS4 2 FT_SPISEL 1
VBUS 1206L050YR R96 Q le il TP18
o+ 3 USBDP 2 USBD+ N apBUSs "D VN2 FT_HW_SEL 1 TP
2 useom R 221, Lspp aosuss RU7 10, Frswom o
D- 02— AE - o w _FSW_{ 1 _m P20
> > 221 R132 100 —
[a] - Zz > 4 « % % - ADBUS7 JW@ FT_RSTB HTPZl
z E E &3 3 8 9 8 1 99
o = = 8 28 =2 =3 2|1 2|1
x o o o m
LIS 3 3 ACBUS[7:0]
= w9 11 > g 8% ) O o ADBUSOL_16 ADBUSO |
-
& g i Foi E ADBUSL| 1L ADENSL o ¢ ACBUSO 1 o 1py]
o D1 2JDz ADBUS2|—28 5 R104
g1 ZJ 50 19 ADBUS3 ACBUSL 2 FT_ACO_GPIOO 1
o e s T B i
ADbUse. 22 ADBUS5 ., AcBus2 TR0 2 FT_ACL GPIOL 1 P23
USB_SHIELD 49 23 ADBUS6 3 L
VREGOUT ADBUSE 5, aDBUST < AcBusz R8O o FT_AC2 GPIO2 1
R103 2 ADBUS7 —== -3 - w e =l TP24
r1d7 0
1Yy +5VBUS ACBUSO gg :ggggg ACBUS4 {\N@ FT_TEST_GPIOSL gy Tpos
omUes 28 ACBUS2 3, acsuss 1 °mipig
29 ACBUS3 T u
— ACBUS3|—22 &
— USBD- 7 30 ACBUS4 ACBUS6 1
GND +3V3 o ACBUSS| 32 ACBUSS b i TP
v ox UsBD+ 8 | AChuse._ 33 ACBUS6 ACBUS7 1 P8
® AChUso. 34 ACBUS? X L
<
=1 FIREE O reF BDBUSO gg gggggg < BDBUSO 1
NN ggggg;% BDBUS2 X — & TP7
£ gk FTRESET 14 |meerr BDBUSS ié gggggi BDBUSL 1 gy 1pg
o o o
= = = FT2232HL gggﬁgg 44 BDBUSS 7 BDBUS2 1 5
3V 8 &N BDBUSG| 45 BDBUSE OOO u
o ox o BDBUS7| 46 BDBUS? BDBUS3 1 TP4
63 Y L
62 EngK BCBUSO._48 BCBUSO ., BoBUSs M85 FTDSW SEL 1 g Tpog
61 |EEpATA BCBUS1 22 BCBUSL % rile 100
XLH736012.000000I 53 BCBUS2 BDBUS5 2 FT_ESW SEL 1
g R61 P BCBUS2—, 5 pias < - j\M =l TP12
+3V3 ™ TV EN BCBUS3 55 Bcausa < BoBUss R120 100 5 FTESWOEB 1 g
* 10K CLI 2 loscl BcRUSs 57 BCBUSS | I le S P
BCBUSG 58 BCBUS6 ., BoBUST M0 FT_PUPD_ENB 1 P27
93LC56BT-/OT BCBUSS| 59 BCBUS7 T Y0 L
5 les veel 6 XO4  VDD=+3V3 VS5=GND 3 |osco o PWREN BDBUS[7:0]
3 1 R122 ) N o y 13 PWREN - 22
3 _Ipi po| 1 . 3 5 13 Jtest SUSPEND—28 BcBuso  R108 > FT LEDO
. ) 2.21K S o L Ve _
CLK Vss § - g - N BCBUS1 le FT_LED1
u12
14
Uil ) BCBUS?2 Rl@OW@ FT_LED2
VCORE=+1V8 N BCBUS3 ngowg FT_LED3
- VCCIO=+3V3 1Y
GND vpLL=vPLL_FBVBUS ) BCBUS4 1 TP3
VPHY=VPHY 3V3 u
AGND=GND BCBUS5 1
GND GND=GND s P2 +3V3
BCBUS6 1
N - ~— TPl +3V3
=
<
&%ﬁ Ny Ny Ny
BCBUS7 B BCBUSI[7:0] v x 2 2 2
d - - —
= 59a 8 7S -
N o< SN74CBTLV3125PWR PARR- AN
S [
o - J—
- FT_FSW_OEB 2 A P 18 3 FSW_OEB
§ - PWREN 1 F0E
FT_RSTB 5 DA P 28 6 M_RSTN
4 :*ZOE
FT_PUPD_ENB 9 oA e 38 8 PUPD_ENB SW
. 10 *30E
GND Y x 9
8‘ FT_DSW_SEL 12 4A /,/ 48| 11 DSW_SEL
o 13 :*4OE
© —
[
U10 VCC=+3V3
GND
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C D
+1V8
7T4ALVC164245DL
e 1R0 180 | 5
e 1AL 181 S —
a2 182 2—
A3 183 o —
From SPI Switching_ rr_so_1s a0 Th a9 FTso033
38 11 To FT2232
7 146 186 15—
871 1a7 187 2
~ 1l 1pR TOE %8
To SPI Switching 36 | 500 »p0 |13
FT_CSN_18 35 14 FT_CSN_33
FT S| 18 33 gﬁ; gg; 16 FT_SI_33 From FT2232
FT_SCLK 18 32 17 FT_SCLK_33
32 1 5n3 283 [
30 1 ong 284 [ 12
IFO_18 29 20 IFO_33
52 25 285 2o
201 on6 286 [ 22— ;
IF1_18 26 a7 ny | 23 IF1_33 From HW Switches
24 —
—24 1 DR 20E p2>-
ZL_ACO_GPIOO : :
ZL_AC1_GPIO1 TO ClOCk SyntheS|Zer Ch'p
UI3  VCCA=+1v8 ZL_AC2_GPIO2
VCCB=+3V3 SN74CBTLV3257PWR ZL_TEST_GPIO3
. . % 15 FSW_OEB
— — OE P71 FT_HW_SEL
(€1\I] GND
o |13
: w3
~ FT_ACO_GPIO0 12 | 4n o2 |6
% . FTACIGPIOL o | g ool 3
& | FTAC2GPIO2 7 S
L | FTTESTGPIOS 4 | {n  4pq | 14
o 11 N v
0 31 1 3
° 2B1 —g S
= 1B1 =~ o
(<)) -
U6 VCC=+3V3 @
| +3v3
+3V3 GND R134
SN74LVC244ADW SN74LVC240ADW
204-126ST 1 10E 1 1oE CMD15-21VGD
R76 ‘ 123
; m/oé 24 \ 1 ACO_GPIO0_SW 2 |ia1 1v1| 18 <3P|oo_|3u':|=':154 1y é ZL_ACO_GPIOO 2 l1m 1| 18 «—} R135
: 23 ‘ 2 4 |1a2 1v2 | 16 GPIO1_BU 3 ZL_AC1_GPIO1 4 |1m2 2| 16
lJ\M - } - -
. 6 | 1A3 1v3 | 14 GPlo2_BUFRY?S 2218 71 ac2 GPIO2 6 | 1A3 1v3 | 14 CMD15-21VGD
ANN2 22 ~ 3 AC1_GPIO1_SW 136 251 P
A ! 8 |1a4 14| 12 GPIO3_BUF® 2% 7L TEST GPIO3 8 | 1m4 4| 12
0K 21 ‘ 4 1 P R136
AN 221K #4—}
10.0K
R8O ‘ e e
?\N@ 20| S 5 AC2_GPIO2_SW 19 P20E 19 2OE CMD15-21VGD
R8L 10.0K, ‘
19 ‘ 6 11 | 2A1 2v1| 9 IF0 33 FT_LEDO 11 | 2A1 2v1,| 9
{\M o= R137
I 13 | 242 2v2| 7 IF133 FT_LED1 13 | 2aA2 2v2 | 7
JW@ 18 ~ 7 TEST_GPIO3_SW
1 ! 15 | 2a3 2v3 | 5 FT_LED2 15 | 2A3 2v3 | 5 CMD15-21VGD
Rj’lwo'oé 17 ‘ 8 P
T Yook 17 | 2a4 2v4 | 3 FT_LED3 17 | 24 2v4 | 3 R138
R%@ 16 9 IFO_SW 44—}
RE5 10 o5 ! Ul5  VCC=+3V3 Ul4  VCC=+3V3
g o~ o~ o~ o~
DN 15 ‘ 10 % % % % CMD15-21VGD
10.0K = = = 3
R86 ‘ R139
?W@ 14 \ 11 IF1_SW — EH EH E“‘ EH QI‘]
RW 13 ‘ 12 GND
1 CMD15-21VGD
10.0K swa
CTS 204-126 ST
204-121ST 2I ‘ , 9
R%@ 4| S 1 PUPD_ENB_SW GND
i ! CMD15-21VGD
R89 10.0K, 5 ‘ 5
A
10.0K sw2 | I R141

e

GND

CMD15-21VGD
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A B C D
1
+1V8
+1V8
P RS
1) ks |
SN74CBTLV3257PWR = SN74CBTLV3257PWR R .
2 ) To Clock Synthesizer Chi
1B1 55— —— 1B1
2B1 % f 2B1
——————TT R101 3Bl —— —— 3B1 ot
T TR s roce,
’ 2
Frsis R0 —§ A B2 PR V2 Fx wruf- I s 2-saLx
L 221 382 % F1 18 R0 l 2 EE_?(.Z,(KX % 382
FT_SCLK_18 RO 2 4B2 = - % - =482
{\% gt FT SPILSEL : DSW_SEL 1 g
' «OF 35 FSW_OEB 15 oe “ “ - “
U7 VCC=+3v3 L“' Lﬁ U8 VCC=+3v3
N
g g g 1
2 a e —
: GND
e ,
GND
1
TP49 5016
GND
4
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Optical Interface: Fanout

Finisar

+3V3_VCCT +3V3

+3V3_VCCR SY58031UMG CH[7:0]_P

T J£179 of a1 o o CH[7:0_N
—me ] ﬁj CHON < A
4ddd 44 &% & 4 | To Multiplexer (page 8)
3882 §8§ . ST RS -
w S < — — e
[ — —
o SRP i{ }70 SDAT _RX_P 3 |IN L] ﬁ | 22 CH3 P |
RD+| 5 B Q3| 21 CH3_N A
L
; ZE Z Zé SRN i{ }i SDAT_RX_N 6 |IN e [ iﬁ gﬁi:ﬁ N A
Fiber Optic Transceiver SIGNAL DETECT | 3 s xS
FTLF8524E2GNL o+ 0 Rl%W@ . vt R; ﬁﬁ g:g:z 3 A
1
% { — o 1 B T L i 12 I
e . TDIS | 8 _
g g E @ . u24 VCC=+3V3
u23 ﬁ‘ :‘ ﬂ { J; sTP E{ }i SDAT_TX_P
= Loopback From Multiplexer (page 8)
J; GND STN i{ }i SDAT_TX_N
GND
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A B C D
+3V3 CH[7:0]_P
Fanout Multiplexer
N
o~ 16
(&) o
E:l‘ <
., CHOP 1
- VTERM
N
o @ s N CHO_N 2 12 CHo1_P
n
—
b : L ome ol |.01F cHiacP 3 9 CHOLN
- 0.1uF
SY58017UMGTR
CHI_N | |~ 01uF CHI_AC N 4
a c243 9 16 | V1O
VTERM 5
— 1] INo,
— SWI_BITO 6
GND .
U16 VCC=+3V3 2| INO 0|12
MUX —
3| INL 09
SY58017UMGTR
s
16 | VTO 4| INL
., CH2p 1] N0 5| vm1
0 SWI_BIT1 6| SEL
CH2 N 2 | INO 0|12 CH23 P
a 9 VUX _ U20 VCC=+3V3
., CH3Pp | |« 01uF cH3 ACP 3N 09 CH23 N
Cc244 P
SY58017UMGTR
ts
CH3 N .| |« 01UF CH3 AC N 4| INI 16 | VTO
a C245 9
VTERM 5| vl CHO123 P 1/No
SW1 BITO 6| SEL .
CHO0123_N 2 | INO 0 | 12 SDAT_TX_P
uL7 VCC=+3V3 N MUX —
CH4567_P 3]IN1 Q0|9 SDAT_TX_N
SY58017UMGTR -
16 | vTO _ lg
CHA4567_N 4] INL
., CH4p 1]IND 9
5| vT1
_ 0 SW1 BIT2 6| SEL
N CH4_N 2./ INg Q0|12 CH45 P
., CHsp | | 0.4uF CH5_AC_P 3] INL MUX Q0,9  CH45 N U22 VCC=+3V3
C246 P
_ s SY58017UMGTR
CH5_N .| |« 01uF  CH5ACN 4N
o Ccoa7 —4 16 | VTO
VTERM 5| vT1
1/1Ng
SW1_BITO 6| SEL
)
Uis VCC=+3V3 2. IND Qo | 12
MUX —
3| INL Qo |9
+3V3 SY58017UMGTR N
_ s
16 | VTO 4] INL
204-124ST X
CH6_P 1] 1IN0 5| vT1
R5J3W@ 1] e SW1_BITO Q
A ‘ SWI1_BIT1 6| SEL
% 2 15 0
\\E : R
ks 100 ) CHE_N 2| INO Q0|12 CHe7_P
JW'Q 3| 7 s SW1_BITL 9 X 7 U2l VCC=+3V3
i ‘ CH7_P | |« 01UF  CH7_AC_P 3| INL Q0|9  CH67N
RS6 10.0 4 ‘ 13 b c248 P
W
RW 5| |12 SW1 BIT2 i ls
A ‘ CH7_N | |« 01UF  CH7_ACN 4] INL
0% 6 1 b c249 9
T\V\E :
1Yok VTERM 5| vT1
: 7 |10
‘ SWI1_BITO 6| SEL
8 ‘ 9
Sw9 U19 VCC=+3V3
— CTS 204-124 ST
GND
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A [} C D
+
+ - 7o) )
= R -
2% e
2 \ 5 \ & e +3V3
o e
EXT_CLK B P ~
CLK_125_0SC_P N ]
- - = EXT_CLK B N ) S FIN1108MTD DOUT[8:1]_P
CLK_125_0SC_N g > xS Ra0 TP101
e < DOUT[8:1]_N poutt P " 12 DOUTIN 1 1
13 | EN 24 1 1
vBB |24 TP102 R41100 TP103
CLK 125 OSC N 4 Rin1- Doutl- | 45 DOUTL_N A pout2 P "%\ 12 DOUTZN 1
CLK 125 0SCP 5 Rin1+ S Doutl+| 44 DOUTL P 1 1
‘ e 100 TP105
_ _ TP104
CMS_CLK_FPGA_P EN12 3 | ENI2 DOUT3_P W DOUT3 N 1
1 1 %00
CMS_CLK_FPGA_N D CLK 125 OSC P 6 Rin2+ .| Dout2+ | 43 DOUT2_P TP106 RA3 TP107
58 CLK 125 OSC N 7 Rin2- |~ Dout2- | 42 DOUTZ_N A . DOUT4_P lJW@ DOUT4 N 1
- | - CMS_CLK_FPGAN 8 Rin3- Dout3- | 41 DOUT3_N 3 TP108 R441°° TP109
Y CMS_CLK_FPGA P _ 9 Rin3+ " 3 Dout3+ | 40 DOUT3 P _| pouts P " 12 DOUTS N 1
o o ’ 1 1
» @ " EN34 22 | EN34 TP110 R451°° TP111
DouTe P "%\ 12 DOUT6N 1
CMS_CLK_FPGA P 10 Rin4+ .| Doutd+| 39 DOUT4 P 1 T Yob
FEB_CMSCLK_P CMS_CLK_FPGA N 11 Rind- |" > Doutd- | 38 DOUT4_N A TP112 RaG TP113
DOUT7_P 2 DOUT7N 1
FEB_CMSCLK_N N FEB_CMSCLK_N 14 Rin5- Douts- | 35 DOUT5_N A 1 W
8 FEB_CMSCLK_P 15 Rin5+ |, > Dout5+ | 34 DOUT5_P | TP114 RA7 TP115
e > _ _ __ bouts P "X, 2 DOUTEN 1
- - [ EN56 27 | EN56 1 1 Yoo
+3V3 > X TP116
a a FEB_CMSCLK_P 16 Rin6+ | Dout6+ | 33 DOUT6_P
= = FEB_CMSCLK_N 17 Rin6- | > Dout6- | 32 DOUT6_N
+ - -
204-4ST EXT_CLK_B_N 18 Rin7- Dout7- | 31 DOUT7_N A A
o EXT CLK B P 19 Rin7+ S Dout7+]| 30 DOUT7 P __
1 o o 8 ENI2 R . ‘
_ EN78 46 | EN78
2 o/o 7 EN34
EXT_CLK B P 20 Ring+ .| Douts+ | 29 DOUTS P
3 o6 6 EN56 EXT_CLK B N 21 Ring- |" "~ Douts- | 28 DOUT8_N y
4 O/O 5 EN78
U3l VCC=+3V3
B N N ¢ N ¢ N ¢
n n n n
~ ~ ~ ~
SWe < < < <
© ~ [ee] ()]
x |- x |- X |- X |-
J; +3V3
— NN B F gy B g VCCV3BIASVCC=43V3 u33
— TCK_A[9:0] 2292232929 28 2 % GND 29 56 +3V3
GND CDCVF2310PW a8 a8 & & 8 &8 & &7 GND 30" SEBA CEABOSS GND
F FF FF F F E F F F ——— CLKBA CLKAB—=—
J12 +3V3 28 | Epa LEAB| 2 *3V3
EXT_CLK_A 1 2 TEST_CLK_A 24 ok 1v0 % %ﬁ /2%) T T T T T T T T T GND_27 |5Eax OEABLL_*3V3
112 13
EMCCLK 3 4 3 TCK_A2 o o o o o o 4 ol 4 VREF.GTLP 35
23 R10 e 8 TCKA3] SN74GTLPH16912 35 |\ rer
o . 8
~ 4.75K 2vol—2 > > A2 B2| 22— — 33 Ig17 a7 1 @ TP118
&S o TSM-103-01-L-DV-P-TR 20 TCK_A6 6 51  GTLP 3 34 23 1
o 27 TCKAT TCK_AL T8k B3 49 oTLP 4 “36 B16 Ao O TR o
+3V3 R11 2v3 18 TCK A8 S 2 a5 B51 28 GILP.S 37 B14 A429 1 @ TR121
2 13 12 TCK_A9 10 47 GTLP 6 38 19 T 4
==12G 2Y4—=% o) —5-1A6 B6|—, = —~B13 Al132— = ) TP122
— 1 478Kk TCK_A2 12 17 g7| 45 GTLP_7 40 |15 AL 1 @ Tp123
~ ' 13 g Bg| 44 GTLP_8 Allp1g AL1l 16 T @ TP124
GND U4l VDD=+3V3 140 Bol 43 GTLP9 _42 575 AT0LL5 1 @ Tp125
CDCVF2310PW 17 AL BIl 26 GTLP 12 45 |B8 Ao (O TR1ZY
J13 TCK_B1 19 M2 B2 38 GTLP 13 47 |87 A0 1 5@ TP128
EXT_CLK_B 1 2 TEST CLK B 24 | 1vo. 3 TCK_BO - 20 A8 B3 37 GTLP 14 28|86 A6 — —— () TR129
= = = —— o) —£Al4 Bl14| -~ ——-B5 A5|-— = ) TP130
14 TCK BLZ 21 a5 B15 26 GTLP_15 49 |gy Adl8 1 @Tp131
N v EMCCLK 3 4 5 TCK B2 TCK_B2 23 34 GTLP 16 51 6 T 4
0 « — 12— o) —=°-Al6 B16| 5~ —=5-1B3 A3l o— = ) TP132
] o 8 TCK_ B3 24 33 GTLP 17 52 5 1
~ 2 LF CLK 5 6 R12 2 11 1¥3—5- TCK B4~ 26 ALY Bl7l31 crp 18 54132 A2 — TP1133
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O — |
cis |cos & 29— TSM-103-01-L-DV-P-TR 4.75K 2920 TCK_B6 | VRer 35 VREF_GTLP SN74GTLPH16912
: : VREF_GTLP 4 ol 17 TCK_B7
— — — — — — — — —
R13 2y3| 16 TCK B8 3 GND 1 /5eR8 OEBA2! *3V3
‘10uF  |*0.1uF 2 13 g 2val 12 TCK_B93 *3V3 27 EaB LEBA 28 *3V3
. N N
é 5 €99 — 1 478Kk g“g%CLKAB CLKBA gg f?’:‘VI?S
© © GND U42  VDD=+3V3 — CCEAB CEBADP™— S SEEE R RS S
- o 5 - — _ d d d d d 9 4 N
© ) - 3 - 0.1UF u32 VCC=+3V3 BIASVCC=+3V3 [ T o WY NN o MR WY o WY o WY o RN o Y
3 3 : F FFFFFEFFFEFEEFE
[e]\\[»]
TITLE . PROJECT ariant Description BY)
PHYSICS DEPARTMENT FIN1108 and GTLP Transcievers ODMBY7 bgb
THE OHIO STATE UNIVERSITY Optical Data Acquisition Mother Board (7 Board Version) ariant PATE FILE PAGE
191 WEST WOODRUFF AVE, COLUMBUS OH 43210 CMS CSC Electronics . 2020/02/20:14:03:5 O7 Rad Eval. 9:16




+5V

+5Volt Components

+5V +5V
+5V
N N N N N N ~ N N
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& CY74FCT244ATSOCT 204-10ST
o 1 IOE 1 o5 20 CY74FCT821CTQCT
TCK_A3 2 1A1 1Y1 18 1 TP137 2 O/O 19 1 OE
4 1A2 1Y2 |16 1 TP138 3 O/O 18 2 ) Yo 23 1 TP145
=3 b v1 |22 L @ TP146
6 1A3 1Y3 14 1 TP139 4 O/O 17 4 D2 v2 21 1 TP147
© —5 ' p3 v3 |20 L @ TPi4as
) 8 1A4 1Y4 12 1 TP140 5 O/O 16 6 D4 va 19 1 TP149
& P 41 D5 vs 18 L@ TP150
. f—o"0o 1 —9 D8 Y6 —o —— () TR151
. —_p7 == L@ TP152
o 19 20E 7 o/o 14 10| pg vg 15 1 TP153
—11 pg == L@ P54
TCK_B3 11 2A1 2Y1 9 1 TP141 8 O/O 13
LO OA 13
13 | 2A2 2v2 7 1 TP142 9 o /o 12 gwgp 10-BIT_D_F/F
15 | 2A3 2v3 5 1 TP143 0| o |u ,C202 o < U4 VCC=+5V
17 2A4 2Y4 3 1 2 —
TP144 SW10 0.01uF E -
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N N2 N 2 N2 N ~ N ~ N ~ N ~ N ~ N N
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Discrete Logic Devices
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-~ B u34 E
VCC=+1V8 '_
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R L@ TPI170
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5
5 ¢ Us6 S
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11
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A B C D
Power Distribution: From 5 Volt Supply
. +5V *3Vs VPLL_3V3
Reverse Polarity Overvoltage T BB T
L F2 Protection Protection MIC69502WR L2
S v YO0 N
10AMP g 2 szos J£39 (\%é (\%8 J£216 J£204 J£40 Jﬁzze 0.22uH J£146 J;CM oM
g a« 1] 7 8 <3
4 § J£241 JLCMO E . E —ENF —E.luF ' =N GND vap3 I g = g = —EBpF —ENF —E.luF —‘TZZUF —‘TIOUF —E.luF ﬁ
8 TTzzow TTzzow - H‘ N § u2s ~ GND —
113 b2 LA% g OO%é VPHY_3V3 -
L D14 ”K - GND 5 - L3 T é’%
C38
tg 2 LY
§$HH —E.luF Ji:zy 0.22uH JLC147 JLC48 2
J; - —‘TZZUF —‘TlOUF —E.luF L?
GND
GND +3V3 VCCT

For clock chip ZL30267

+3V3_REG_CLK

T +3Vv3 CLK
MIC69502WR L1
5V g— VIN1 vot 2 m
2 VIN2 Vo2 «~ «~
C205 | c45 § <8 |car .C206 | C49 C46 | C225 0.22uH | c2o7
1 7 6 3
; ; = EN VADJ — @ s ; ; ; 2 : ;
47uF 0.1uF O3] 68pF 47uF 0.1uF 0.1uF | 22uF 47uF
GND b b
U26
N
% v
S
-
(=]
< —
-
24
GND
+2V5_REG
MIC69502WR
5V g— VINL Vo1 —g
2 VIN2 vo2 2 NN
,C208 ,C50 q 8 |cas ,C209 C51
1 7 < 3
. = = EN VADJ |-~ < © - - -
n — —
47uF 0.1uF GND o 2 68pF 47uF 0.1uF
u27
N
X
S
—
O%
n —
—
[
GND

%

For Finisar Optical Transceiver

L12
m
1.0uH J£44

2
0.1uF

,C224
2
22uF

GND

+3V3_VCCR

N

c222
“22uF

L11
Lfm
1.0uH J£42

2
0.1uF

GND
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L4
m
Ji:zzs 0.22uH c210
—‘TZZUF —ﬁmF
GND
+2V5 CLK O
L5
W
Ji:zzg 0.22uH ca11
—‘TZZUF —ENF
GND

For clock chip ZL30267
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Power Distribution: From 3.3 Volt ReBguIator

+3V3

o
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1
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N (o]
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AuF = = 68pF 47uF 0.1uF
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GND % -
+3V3_REG_CLK
| _
| . For clock chip ZL30267
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o4 B +1V8_CLK_L1
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J£212 Ji:ss ) ] %E %éjﬁmg me stz J£54 J£230 0.22uH | css J£231
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Bypass ACapacitors
Clocks Page 2, 3

SN65LVDS104D U4 XLL725080.000000X XO1 XLL725125.000000X_1 XO2 ZL.30267LDF1 Ul ZL.30267LDF1 Ul

ZL.30267LDF1 U1 ZL.30267LDF1 Ul

ZL.30267LDF1 Ul
+2V5_CLK_O

ZL.30267LDF1 U1
+1V8_CLK_O

ZL.30267LDF1 Ul

+3V3 +2V5 +3V3_CLK +1V8_CLK_L1 +1V8_CLK_L2 +1V8 _CLK_L3 +1V8_CLK_IO
c148 C66 Cl49 c67 €150 68 (Cl12| C113 | C114| C115 [Cl16 | C117 | C118 [C119 | C120| C121 (Cl22| C123| C124 125 [C126 | C131 [C127 | C128| C129 | C130
“10uF *0.1uF “10uF 0.1uF *10uF *0.1uF ‘wF "wF “wF [wF ‘wF "wF |“wF ‘wrF 'wF “wF ‘wF 'wF ‘1 “1uF ‘WwF |1k WF 'wE fwE PP
GND GND GND GND GND GND GND GND GND
511BAA4OMO786 XO3 ~ DS90LVO031 U2 MAX811 U3 ‘CBTLV3257 U5 ‘CBTLV3257 U9
+3v3
c167 css C151 | C69 Cl52 | C70 Cl66 | C87 C168 | C89
’10uF 0.1uF ‘1ouF  "0.1uF ‘1ouF  |"0.1uF ‘10uF  |"0.1uF ‘10uF  |‘0.1uF
GND
USB Interface Pages 4, 5, 6
FT2232 U12 ALVC164245 U13
+1v8
C153 | C71 Cl56 | C74 | CT75
‘10uF  |*0.1uF ‘10uF  |‘0.1uF|0.1uF
GND
FT2232 U12 ALVC164245 U13 CBTL3125 U10 CBTL3257 U6 CBTL3257 U7 CBTL3257 U8 LVC244A U15 LVC240A U14 93LC56BT ULL XLH736012 XO4 LEDs
+3V3
ci54 |72 c157 | C76 | C77 C155 | C73 Cc158 | C78 €159 | C79 C160 | C80 c161 | C8L c162 | C82 c163 | C84 cl6a | C85 c83
‘10uF  |*0.1uF ‘10uF  |‘0.1uF|0.1uF ‘10uF  |‘0.1uF ‘10uF  |‘0.1uF ‘10uF  |‘0.1uF ‘10uF  |‘0.1uF ‘10uF  |‘0.1uF ‘10uF  ‘0.1uF ‘10uF  ‘0.1uF ‘10uF  “0.1uF ‘0.1uF
GND
SY58031U U24 (.1 and .01 are 0402) FTLF8524E2GNL U23 FTLF8524E2GNL U23
+3V3 +3V3_VCCT +3V3_VCCR
169 Cl04 | C182 €105 | C183 Cl06 | Cl84 C107 | C185 Cl08 | C186 C109 | C187 c110 | c188 cl11 | C189 170 c90 cirt co1
“10uF ‘owwF 00wk [‘owwF [‘0o0owrF  [‘owF [‘00owrF  [‘oawF [‘00owF  [‘oawFr ‘00w [‘0wF [‘0.01uF  ‘0.1uF  0.01uF  ‘0.1uF  |°0.01uF 10uF ‘0.1uF “10uF ‘0.1uF
GN GND GND
SY58017U U16 SY58017U U17 SY58017U U18 SY58017U U19 SY58017U U20 SY58017U U21 SY58017U U22
+3v3
Cles |C86 | Cl80 | Cl81 ci72 | c92 | cleo | Clol €173 | Cco3 | cle2 | C193 Cl74 | Co4 | Cle4 | C195 C175 | C95 | C196 | Cl07 C176 | C96 | C198 | C199 c177 | co7 | c200 |c201
‘t1ouF  |‘0.1uF  |°0.01uF |0.01uF ‘1ouF  |‘0.1uF  |°0.01uF |*0.01uF 10uF  |‘0.1uF  |°0.01uF |*0.01uF 10uF  |'0.1uF  |°0.01uF |°0.01uF 10uF  |'0.uF  |°0.01uF |°0.01uF 10uF  |‘0.uF  |°0.01uF |°0.01uF 10uF  |‘0.uF  |°0.01uF |°0.01uF
GND
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Bypass ACapacitors Cont.

FIN1108 and GTLP Transcievers Page 9

FIN1108 U31 'GTLPH16912 U32 'GTLPH16912 U33
+3V3 +3v3

,C134 c8 | Co |Ci0 |Cl1 | Cl2 ,C135 .C13 | C14 | C17 ,C136 ,C15 | Ci6 | C18
2 2 2 2 2 2 2 2 2 2 2 2 2 2
10uF 0.1uF| 0.1uF| 0.1uF| 0.1uF| 0.1uF 10uF 0.1uF| 0.1uF| 0.1uF 10uF 0.1uF| 0.1uF| 0.1uF
GND

GND
CDCVF2310 u41 CDCVF2310 U42
+3V3 +3v3
J£137 £19J£20J£21J£22J£23J£24 J£138 J£25J£26J£27J£28J£29J£3O
—Eow —ﬁ,n;ﬁu;ﬁn;ﬁn;ﬁluzﬁlw —EOUF —E.ll;ﬁ.lu?ﬁlu?ﬁ.n;ﬁn;ﬁlw
GND GND

5Volt Components Pages 10

'FCT244 U30 'FCT821 U43
+5V +5V

,C133 Cc7 C132 C6
2 2 2 2
10uF 0.1uF 10uF 0.1uF
ND ND

G G

Discrete Logic Page 11

'ALVC10 U36 'ALVCO00 U34 '‘ALVC04 U35 'LVC86 U37 '"1G27 U40 '1G02 U38
+1V8

139 31 c141 33 €140 32 142 c34 143 35 Cl44 c36
“10uF ‘0.1uF *10uF °0.1uF *10uF °0.1uF *10uF °0.1uF *10uF °0.1uF *10uF °0.1uF
ND

G

LVC1G08 U39

+3v3
cus | c37
‘10uF  ‘0.1uF
D

GN
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Mechanical Components
Ground Test Points

1 1 1
TP58 5016 TP50 5016 TP44 5015
1 1 1
TP59 5016 TP51 5016 TP45 5015
1 1 1
TP60 5016 TP52 5016 TP46 5015
1 1 1
TP61 5016 TP53 5016 TP47 5015
1 1 1
TP62 5016 TP54 5016 TP48 5015
1 1
TP63 5016 TP55 5016
1 1
TP64 5016 TP56 5016
1 1
TP65 5016 TP57 5016

GND GND GND

Surface Mount Test Points

Power Lug
+5v (@
GND (@&
+5v (@)
GND @

[
pa
IS

\\%

®
=z
@)

Standoff Fiducials
Mounting Holes 2 00 6 o

FIDUCIAL FIDUCIAL FIDUCIAL FIDUCIAL FIDUCIAL
H5 H6 H7 H8
. HOLE7632. HOLE7632. HOLEJSSZ. HOLE_632 a i 3 a 3
FIDUCIAL FIDUCIAL FIDUCIAL FIDUCIAL FIDUCIAL
Note: Mounting holes are to be 144 mil i3 4 Fis Fi6 17

hole with a 270 mil OD annular ring
FIDUCIAL FIDUCIAL FIDUCIAL FIDUCIAL FIDUCIAL

Note: Place mounting holes near board corners ¢ F1o F20 o1 F22

FIDUCIAL FIDUCIAL FIDUCIAL FIDUCIAL FIDUCIAL

Note: Fiducials are to be
50 mil pad with 160 mil
solder mask and
160 mil keepout

Note: Place fiducials near BGAs
and fine pitch components
and at two diagonal corners
of the board.

Distribute ground test points around the board

Through Hole Test Points

1 mTP30 , L P :
Note: Surface mount testpoints are —@ Note: Through hole testpoints are
LW TP3L to be 30 mil square pads 17:76 to be 25 mil holes with
PR P77 50 mil OD annular ring
17Tg78 . .
1
— LT Place heat sinks directly on
1 mTP34 L T:E’
— . on PCB near regulators.
1 mTP36 , et
7‘ 507302B00000G 507302B00000G 507302B00000G 507302B00000G 507302B00000G
Sl lollollolloll ol
17%3 [O][Q][Q][Q][Q]
1
o L @ e
1 @ TP39 17?4 FHQ "T ] Fmo "T J FHH "T i Fle Hv‘— i FHB H"— i
E 1 1 1 1 I
GND GND GND GND GND GND GND
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