§ e o o e o o o o I o GND
& 1 1 1 1 1 1 1 1 1 = GND
& ==CI0AZ ==ClIA3 ==CI2Az ==CI3Az ==CI4Az ==CI5AZ ==CI6AZ ==CI7Az ==CI8AZ ==CI9A> OND)
“ D] W ] ] |G- ] W] G ] S ] - anp
£ = o o = o = o o o o SND,
. 2 E E E E E ! E E E E -
- = S S = =] S =] S S =] GND
&
a
_ DAP
3
UL0AA e = & & g & o o o o VDR DRGND
g a ~ ~ ~ ~ ~ ~ VDR DRGND
- 2 N < < < < ~ >
zm 2 E i(l] VINI- DI+ >8; F ux 1p = 2 %+C22A2 %CZ}AZ‘LCZM\'E —chsAi—che/\>”—Lc27A>”—chxA>"—Lc29A>”—Lc3 VDR DRGND
- == ) ] ] ] “a “«a
validate that FPGA can take SO0MHz GCLK in to SERDES = o VIN- DI0- P77 ; <= 2. : = = = = =2 < < 3 xgﬁ Bﬁgﬁg
 E— DI+ = — - S B =) =) <9 [ < H N
R 7 1 N R N ot 100 VDSSNO= £2 2 = 2 ] ] E] E] E & VDR DRGND
VIN BN ol T - P96 —FELVDSITF i e = = = = = = = S VDR  DRGND
i o DI 22 LVDSII N<C= =7 & VDR  DRGND
coordinate to PLL powerdown F_LVDX12 26} op b+ 24 FLVDSC NS 5 § o
F LVDX6 27 Do o E93_Fivbscp = E 2 rext Ne 3
B Diar 22 LVDSTS PX= 27 “ Ne 2%
R T >43et ESR/ALT_ECE/DCLK RST- Di4- pot— VDS NZ2 2 > 3+ TDIODE P NC 3
ECE = DIS+ gg E ux gg P = 70 GND-Ill TDIODE N NC —=
L = 5
SCLK F_LVDXI4 DIs- 3 2= 75 ADCO8D1020CTYB/NOPB
RI0A ELVDXI4 3. ouTviscLk DI6+ 3(5’ E “x 23 L £z JP1
1k, 1% ] DI6- T ~ & DXS RIIA
B ADC CLKINP 18 | (o o sa [VDS2 P <= O X & Bl DX4 3.3k, 0.1%, 1/16W, 25ppm/C
ADC CLKIN N 19 83 F LVDS2 N o5 @ ~ A2 B2 = > > > 25pp
B P1.9VD > CLK- DI7- — = & A3 B3 DDC SCL
= F_LVDXI15 4 125 € Xd d v B4 F LVDS14 P
SRI2A GND —————————"] OUTEDGE/DDR/SDATA  DIDO+ P57 £ val X 4 A5 BS LVDS14 N =
247k, 1% RI3A F_LVDXI3 15 DIDO- P53 2 b—— GNDI GND5 —— GND =
1k, 1% T 2fs ————95 DCLK RST/DCLK RST+  DIDI+ =22 F_DX8 GN
5% oL 122 4 TISaAT s B6 D
1 N T A7 e
- ADC DRST SEL 52| poer gy Dbt I N IISdAT " Ly LVDS13 P
- 1 ~ - DID2- p—— E! LVDSI3 N
ADC C. 5 A9 B9 L
- % SCs T 1377 CAL i DID3+ i N A0 BIO [ Dxlo
QI0A oLk —=—S—————=" CALDLY/DES/SCS DID3- P22 B EI S Bl uxg S P
S 1 BSSI38 ADC_CALRUN 126 DID4+ 3 TRy Al2 BI2 L N PLOVA
= CALRUN DID4- 5 —— Al3 BI3 — g
. DIDs+ 12 F_LVDSI0 N Ul1A
o R 8 OR+/DCLK2+ DIDs- (11 swap| e A5 Db ELVDSIOP hwap w 2N LN onp 2
OR-/DCLK2- DID6+ P t—— GND2 GND6 ——4 . oo o £ B I 21N ow 2
FLVDS CKOP 8 DIDG- P 5 Al6 Bl6 z 88.7, 0.1 3 6
GND VB e R DCLK+ DID7+ 103 g d_STSAAT d N o & “ OUT GND (—2
FFLVDS CRON 814 popg. DID7- 104 il N STSAAT 4 Al8 BT F LVDS CKO N § ADJ GND
= . N __ 8 F LVDS CKO_P kwap 3 = =
ADCVCMO 74 vemo DQo+ 32 LVDS14 PR 2 d OSGAT T T b & Iriea RITA & B MIC37122YM
o DQU- P2 —EVDS R g NOSaATT [ A% B F LVDS9 P 2 2100,1%  3100,05% & & =
< VBG DQI+ L 3EAS o _ F LVDS9 N 2 X ——C32A——C33A 3
D%l_ 61 LV] N= £ d 13 SAAT A 2 B22 = CTORT GND
65 FLVDSR P= 2 N1 SAAT A23 B23 — -
DOR L 2 SAAT 4 on = F LVDS8 N = =1
66 F LVl N= S ] - L
PLOVD DQ2- = A25  B2s ELVDSS P pwap E 5=
. 67 LVDSI0 P = PIXA 4 3 26N
DQ3+ P2 v == 3 ¢—— GND3 GND7 ——+¢ § = =GND
DQ3- L NA~ LVDS5 P
6 VDSO P = R | NISaATd A20 B2 F
DQ4+ (=2 LLVDSO P 2 & vl NISAA st o7 F_LVDSS N
DQ4- P v = o PSAMTA g A% B8 F LVDS6 N P1LOVD
DQs+ P~ DS X & e 420 5 LVDS6 P
UI3A DQs- P FIVDST P <= A30 B30 ——— UI2A
oS C 8 NTSAAT 4 51 B F LVDS3 P P23V 1 8
g VDS N <= —— 2 ks EN  GND
VCCA VCCB DQ6- < FLVDS3 Nhwap RISA —
DIR  VCCB 7 FLVDS3 P <= O NTSAATd A32 B32 ® 21N GND |
= DQ7+ ¢ 3 - TG A33 B33 —¢ = 88.7,0.17 3 6
Al OE DOT- LVDS3 & dTSAAT F LVDS7 P 2 OUT GND
LVDX14 SCLK 5 A A3 B34 2 4 H
A2 Bl it d_VSAAT : F_ LVDS7 N @ ADJ  GND
5 52 LVDXI5 SDATA 36 o NVEAATS A35 B35 Z
—TVDXT SCS DQDO+ P32~ g L—— GND4 GNDS —— s . . MIC37122YM
Al B3 TLVDX12 PD DQDO- P2~ 2 A3 B36 DX15 g gRboa < £
AS B4 L. DQDI+ 8- DX7 5 3100,1%  $R20A & S =
VDX6 PDQ 3o A37 B37 FD 5 | ! =
A6 BS 3 DODI- 2% X12 2 100,05% & o
LVDX13 DCLK_RST 3 A38 B38 FD - % % GND
et A7 B6 ] DOD2t - o) 559 F DX6 E X ==C36A=—=C37A
T A8 B7 X DQD2- A40 B40 F DX13 ] > >
15 GND B8 [ DQD3+ - =
— GND  GND DQD3- % FX10A-80P/8-SV1(**) o
P5.0V_MAIN S
SN74LVC8T245PWR DQD4+ o~ . = ADC 1
- Ay mainboard connector C 1.9V LDOs
50
DQDS- 20
D ngm £s54 5.3mm +/- 0.2mm clearance .
= DOD6- 2 LIOA 1ot oo Copyright 2013 Andrew "bunnie" Huang
GND GND DQD7+ 2o [] leaf header footprin Title
! DQDT- L 31051472057 Novena-AFE EVT1
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Clock generator: Integer-N division from 1.72-2.25GHz VCO

Q P3.3V_CLK
== R10C F_LVDS_CKI_P
P33V D %
_ 0981% lpiic P33V _CP I3
Risc 2187,1% 4 rd & 2
clc == F_LVDS CKI N PIIVD A< | g
Il 69.8, 1% 27 Z——Clﬁ c13q
> 35 © _%:r
0.1uF, 6.3V, X5R § § 54 o é
Cl4C UI0CA SRI3CSR14C m e g
— iz CLK OUTO(OUTO0A) P2 o
> CLK OUTO(OUTOB) 23~
PLLPD 11 op yee 2 clee CLLEC SV ROR QUTI(OUTIA) 23— = 1.0 GHz nom ;g
3 OUTI(OUTIB) <= N S y .
2 3 | 64 FPGA CLK GND CIsC band 1:0.86-1.0GHz
SAOUT] 1l 63 Eggﬂ(gg) %g“ﬁgg) FPGA CLK =O= ADC CLKIN P band2: 0.573-0.75 GHz AD9520-3BCPZ
ASTX-HI1-10.000MHZ-T 0.1uF, 25V, X5 T s(EL ) OUT3(OUT3A; ADC CLKGEN P = band3: 0.43-0.5625 GHz
TCXO - 2.5ppm & E OU—”EOUTSB) ADC_CLKGEN N 4700pF 10% SOV X7R
circ =
I QUT4(OUT4A) -~ .
18(‘33? Zf)];\ SCLK/SCL  OUT4(OUT4B) ADC CLKIN N GN
, — SDIO/SDA QUTS(OUTSA) 47000F 10% SOV XTR
GND << SDX OUT5(0UTSB) SEWES
A3 65 QUT6(OUT6A) TR
- OUT6(OUT6B) 5t TS
e 2071 SPo OUT7(OUT7A) n a
—22 sp1 OUT7(OUT7B) 551 EN BYP —
QUTS(OUT8A) S~ GND NCO/ADJ —
) OUTS(OUTSB) = VIN VOUT
st ont O e pu s imron| | 37 STRC QUAT(OUILY g FAR pap %
PLL PD_int30kPU H3ae] RESET QUIEHOITY S MIC5319-3.3YML &
it PD QUTIO(OUTI0A) o § : = C20C
7 z
coordinate to ADC PD j BIVD 85;}?{{88%1?2; R==caic a4
HIDX12 Q100 T 22 EEPROM  OUTII(OUTIIB) . g =
BSS138 s J10C S
o] 38 RSET REFMON —(2 FLL REFM s
1 N e e 8 test point (DNP)
GND 9 LF LD 3 PLL LD 1
£ PLL BYPASS 101 [ Ses E PLL STAT fest point (DNP) P37V , ui3c . P33V _CP
1risc 19C < AD9520-3BCPZ 5 2 (\],;\II\ID vour
2412k, 1% $5.1k, 1% < 3
’ ' : = = test point (DNP) 7 =—=C22C ON/OFF N/C
2 ==C24C5; & o LP2980IM5-3.3/NOPB
o o = . . £}
& = 2| Default device ID = 0xB0 S
s R20C  SR2IC NP
4Tk, 1% 47K, 1% Clockgen 3.3V LDOs
o
O
o
|
=
P3.3V_CLK
PLL LF R23C . R24C P o o o o o o o o
o, ®
o 3k 1% 2 o 0 0hm O | O Y | SN, o S | P W | ¢ S | PO Y - Y | I | I | PO Y
s ol g 2 = 0250 ==C26C 5 ==C27C 5 ==C28C 5 ==C29C 5 ==C30C 3 ==C31C ==C32C 5 ==C33C 5 ==C34C
= H] z < cl] 2| ] cl] ] 27 27 bl | <
o - =S g 1 = = = = o = = o =
& ==C35C % ==c36C 2 2 ==c3sc e =] E] E] E] E] E] E] E]
Z > 2 e S gw S = S = = = = S
2 E 5 Note: loop filter subject to adjustment P33V D
- 5 25C @ o o o &
) < gk 2 2 1 E B3 e
5 321k, 1%
8 >”J—czgcg—Lmocg—LCAlcgJ—cnc
PLL BYPASS 3 27 21 <
5 L E 5
S Gwe = =
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Use termination plugs to tie unused inputs to VCMO (not GND)

P101
1
e
A
GNI? F LVDSA N <=
= F LVDSA P trigger A
GND
MOLEX 678005025
JP111
eH S ey =
R VIN B P
GND FLVDSBN =
> FLVDSB P rigger B
GND
MOLEX 678005025

GND

High speed analog signal headers

0.1uF, 25V, X5R

P5.5V

C101

Q
z
o

ADC VCMO

ulor P33V_CMO_
1 5 =
351 VIN  VOUT o
3 4 o
ON/OFF  N/C 7]
LP2980IM5-3.3/NOPB g
.
£
8
P3.3V_CMO
5
4 ULIIA
2 ™S LMV3S8IPT (ST AVL only)
-l
3ol
1 RIOI VCMO A
dq 0 ohm
P3.3V_CMO
5
9 UllIB
6. ™ LMV3SS8IPT (ST AVL only)
5 7
%2 LRI vemo B
9 0 ohm

common-mode offset buffers

(power down)

(power down)

Rules for connecting (or not connecting) to analog inputs:
1. If VCMO is supported, it is okay to use DC coupling <-- typ case

2. 1f AC coupling is used, VCMO must be grounded on the probe side

3. If one channel is AC coupled, and an input pair is unused, tie VCMO to ground, and tie unused inputs to an AC ground (e.g. capacitors to ground)

4. If one channel is DC coupled, and an input pair is unused, tie unused inputs to VCMO directly <— typ case

P12.0V
P5.5V
P121

DDC SCL 1 5 DDC SDA
FE_DX12 VCMO A

34

8 6 ——

7 8

4x2 2.54mm male

.||_1

cader, shrouded, e.g. FCI 75869-132 or equiv

= NIZ.0V header contact rated to 3A
GND plug rated 1A, 0.015 ohm
wire is 28 awg, 7-strands, 212 mOhm/m
P12.0V
P5.5V bulk of ground return current
comes through SATA cable
PI31
DDC _SCL 1 ) DDC _SDA
F DX12 VCMO B
34
56—
7 8

4x2 2.54mm male

.||_1

Q
Z
S|

eader, shrouded, e.g. FCI 75869-132 or equiv

NI12.0V

High speed analog power headers

P33V D
P33V D
Device addr = 0xA4
ul21
A0 vee 2
Rl 6 DDC SCL

J—'-i> A2 SCL fe———=r"r—<rr

DDC SDA

GND SDA

24LC32A-IST Copyright 2013 Andrew "bunnie" Huang
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Header 10X2 FLOAT LEVEL

note: these are not for ination, they are for ov¢ It
P5.0V_MAIN
U10D
RYD TRIG LEYEL FINA v+ P4.5V_TRIG
DIG_INO 1 F_DX5
\ W 1 ZINA  OUTA B )70
. Np 499,1% +INB  OUTB 1)70
A -INB V-
EEHID TLV3502AIDCNT DDC SCL 3 D 8 TRIG_LEVE]
g —= SCL  VOUT -
) DDC SDA 4,
|- SDA .
& < VREF ——4 RI2D
H o o R va &
& | FLOAT LEVEL z “ il 1 10k, 1%
2 L | S P i 2 Aoni >
& = Z ==C10p% —=C11D¥ —=C12D AP GRID 1 FLOAT LEVEL
“Hﬁ' H = a7 L Z DACI101C085CIMM/NOPB ‘guarantees floating inputs default to 0
| ] =] 1 . RI13D
ul12D . = = E Trigger DAC = 0x14 10k, 1%
. R14D +INA - V+ . =
DIGAINZ MA INA OUTA (L L DX — (D0
. RisD 499, 1% +INB OUTB 1)70
DIG IN3 FX5 % =
49.9,1% STRIGREEVE
TLV3502AIDCNT
P5.0V_MAIN
P10D
1 2 D! 0 P5.5V ul13D P4.5V_TRIG
D 1 u14D 1 s S
g & G N2 TRIG LEYEL 8 % piaPrVOUT
g 0 G IN3 DIG IN4 R16D T un Vigls F_DX0 K s &0 4
7 8 W [INA OUTA - )20 = ON/OFF N/C
9 10 DIG_IN4 499, 1% [ +INB OUTB (2 HADX3 70 g
D s DIG INS R17D : 5 ! I LP2980IM5-4.5/NOPB
1 12 b 2 -INB v- o
13 14 499, 1% - =L ) .
B i D! 7 TLV3502AIDCNT g if 4.5V reg is not available, 4.7V canwork too 5
o B D! 8 ol "’I GND  voltage set low to have I2C work with no level shifters = GND
G IN9 H 45V *0.7V =3.15V VIH
19 20 H
3
° g
& £
= 3]

= M|
GND =4
ulisD
RISD +INA V4
DIGHING e ZINA  OUTA
. %o
DIG IN7 R19D " J’Iwg OU'{?
499, 1% TRIG LEVEL _ _
: TLV3502AIDCNT
P5.0V_MAIN
ul6D
TRIG LEYEL 8
DIG IN§ R20D t LAY, g F DXI
= 1 -INA  OUTA ¢ X 20
DIG IN9 RrR21D 499.1% +INB OUTB P2 i)z0
-INB 5
499, 1%
TLV3502AIDCNT
R22D s
o
M, 1% il >
FLOAT LEVEL g I =
R23D 7, ==C19D* ==C20D
1M, 1% = _,_L,_—I”» Z
& -
o = =
LA digital input comparators ]
0-5V range
adjustable threshold Copyright 2013 Andrew "bunnie" Huang
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2.3V 3% @ 1.5A pre-regulator for ADC 23V to 1.9V/1.8V via LDO L10p
P5.0V_MAIN 5.7V 3.5% @ 1A pre-boost for 5V analog LDO
P5.0V_MAIN N~~~ DIOP P55V
RIOP RIIP 2.2uH, coilcraft MSS5131-222ML 1 2 5.735V nom Q voltage budget: MIoP
ge budg
=L i0k1% 287k, 1% P23V - - E)_
2322V nom ulop CDBMT240-HIF g g 5V target ]
| . 1 6 d d 0.2V drop-out MIC5319 £ M2 mountjng hole
s 2 5([3:;0 AG?\I“[; 5 = = 0.05V accurancy MIC5319 % Mup
B L L1IP S [ 3] N B 4 R14P X =—CI0R==CIlIP  0.12V LMR62421 accuracy ot
2 o 7 3595 0.1% Z z 0.06V resistor accuracy a
R e w3 * ==ClI2p PAD cisp =] = 0.2V I-V drop Im power line S M2 mountng hole
s e |2 2.2uH, coilcraft MSS3131-222ME = z LMR62421XSDE/NOPB = = 0.1V I-V drop Im ground line = MI2p
o . & ol = S S 5.73V starting voltage El
o LMR10520YSDE & ==C14P ¢ =—CI5P o 680pF 5% NP0 50V g
2 D11P 2 2 ] RISP GND M2 mount{ng hole
£ CDBMT240-HF o 5 10k, 0.5% MI3P
z = 3 =
“GND o =
5 5 GND M2 mountjng hole
3.7V @ 1.5A to LDO to 3.3V Digital usage expected to be ~10-100mA. RIFTD 11.8V 3.5% @ 0.2A pre-boost for 10V analog LDO
P5.0V_MAIN
P5.0V_MAIN DI2P PI120V
L R 15uH LPS4018-153MLB 0 21186V nom
rige [ Eiia Pav top -
10k, 1% 3.738V nom J ulzp CDBMT240-HF g
GND ¢ 1 6 =
UL3p ] = 10k, 1% 5 PGND  SW — o
6 1 S = I 3 VIN AGND 7] R20P Q
EN FB L3P & 2 EN FB (— m— o
—_— - 5|
- VIND sw 2 AL 2 ==cispZ ==Cca2p PAD sk 1% &
g 7 22uH, coileraft MSS3131-222ME Z &g LMR62421XSDE/NOPB =
B GND g S i K
& LMR10520YSDE § o = = 270pF 5% NP0 50V =
X ==C22P D13P X S R21P GND
> 'CDBMT240-HF N 10k, 1%
2 3
- =]
IS =G
SGND §
GND
GND
L14P
-12V 4% @ 0.15A for -10V analog LDO =
. 6.8uH LPS4018-682MLB ; T .
v & 3.3V LDO for misc digital functions
(make plans for lower-voltage config too) D14P H ==C23P
=
o PSOVMAN ul4p & 12C address map:
< 5 CDBMT240-HF ] PRIV K
& 5 IN OSUV¥ S | 1203V nom T Uisp Trigger DAC = 0x14
& 1 6
9] z EN BYP ~EE _
X ==C24P 3 1] 9 R22P N12.0V 2| & 3 5 P33V D ADC EEPROM = 0xA4
z §_L_ COMP FB 100k, 1% 5 SBI\ID N\L,/(.;AUDT{ 7 - )
= S ==2sP| VREE 10 _ RaP | R24P C26P| . PAD = B Clock generator = 0xB0
= i 121K, 1% 1.2M, 1% s 5 o Connected on mainboard:
S S 4] pn pp 1L o MIC5319-3.3YML 3 o HDMI DDC (0xA0, 0x74, 0X6E, 0x88, 0x94, 0x96)
5 2 10pF 5% NP0 S0V o 2 ==C27P X ==C28P PMIC (0x10)
R25P 3 GND — C29P = & z
VIN  PS_GND 0.22uF, 10V, X5R, 10% Z 1 =
TPS63700DRCTG4 = S = .
o S (p) Analog Trigger DAC = 0x9A
E
3fip (p) Probe EEPROM = 0xA6
IuF, 25V, X5R = . § .
GND (p) Analog Trim DAC = 0x9C
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	Pins
	U11D-4

	NetLabels
	DDC_SDA


	DIG_IN0
	Pins
	P10D-2
	R10D-1

	NetLabels
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	DIG_IN0


	DIG_IN1
	Pins
	P10D-4
	R11D-1
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	DIG_IN1


	DIG_IN2
	Pins
	P10D-6
	R14D-1
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	DIG_IN3
	Pins
	P10D-8
	R15D-1
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	DIG_IN4
	Pins
	P10D-10
	R16D-1
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	Pins
	P10D-12
	R17D-1
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	Pins
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	R18D-1
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	Pins
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	Pins
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	Pins
	P10D-20
	R21D-1
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	Pins
	U14D-7
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	Pins
	U16D-7
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	F_DX2
	Pins
	U15D-7

	NetLabels
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	F_DX3
	Pins
	U14D-6

	NetLabels
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	F_DX4
	Pins
	U10D-6

	NetLabels
	F_DX4


	F_DX5
	Pins
	U10D-7

	NetLabels
	F_DX5


	F_DX8
	Pins
	U12D-7

	NetLabels
	F_DX8


	F_DX11
	Pins
	U15D-6

	NetLabels
	F_DX11


	F_DX16
	Pins
	U12D-6

	NetLabels
	F_DX16


	F_DX17
	Pins
	U16D-6

	NetLabels
	F_DX17
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	Pins
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	U16D-5


	NetR10D_2
	Pins
	R10D-2
	RP10D-8
	U10D-2


	NetR11D_2
	Pins
	R11D-2
	RP10D-7
	U10D-4


	NetR14D_2
	Pins
	R14D-2
	RP10D-3
	U12D-2


	NetR15D_2
	Pins
	R15D-2
	RP10D-4
	U12D-4


	NetR16D_2
	Pins
	R16D-2
	RP11D-8
	U14D-2


	NetR17D_2
	Pins
	R17D-2
	RP11D-7
	U14D-4


	NetR18D_2
	Pins
	R18D-2
	RP11D-3
	U15D-2


	NetR19D_2
	Pins
	R19D-2
	RP11D-4
	U15D-4


	NetR20D_2
	Pins
	R20D-2
	R23D-1
	U16D-2


	NetR21D_2
	Pins
	R21D-2
	R22D-1
	U16D-4


	NetU13D_4
	Pins
	U13D-4


	P4.5V_TRIG
	Pins
	C14D-2
	C15D-2
	U11D-1
	U11D-6
	U11D-7
	U13D-5


	P5.0V_MAIN
	Pins
	C10D-2
	C11D-2
	C12D-2
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	C20D-2
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	P5.5V
	Pins
	C13D-2
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	U13D-3
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	Pins
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