Design Notes

1) PCB initially tested with ADC34J45 AD device (160 MSPS, 14 bit). Several variants of the ADC34JXX family will work with this PCB.
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1
HSMC CONNECTOR B1, B2
PIA
HSMCiGXBiTXLP}% Signal Signal 2 HSMC_GXB_RX7_P
gSMCiGXBiTXLNH Signal Signal HSMC_GXB_RX7_N C21 || 0.0UF
SMC_GXB_TX6_P<—=— Signal Signal HSMC_GXB_RX6_P o qroaor HSMC CLK P |6[6B] HSMC_GXB_RX4 P
HSMC_GXB TX6 N)<—— Signal Signal HSMC_GXB_RX6_N = HSMC_CLK N J6[6B] HSMC_GXB_RX4 N
HSMC_GXB_TX5_P T Signal Signal HSMC_GXB_RX5_P == A
HSMCGXB X4 P T3] Siomal S [4HSMCGXB IO N S Eimarey
HSMC_GXB_TX4 N =— Signal Signal SVGIGXBIRYD o AR
HSMC_GXB_TX3_P 51 Signal Signal ISNGIGXBIRD, CT0 T 0.10F : HSMC GXB RX0 P4[5B]
HSMC_GXB_TX3_N T Signal Signal 5> SNGIGRDIRK] =15 | 0.10F HSMC GXB RX0 N4[5B]
HSMC_GXB_TX2 P 51 Signal Signal —5% SNCIGREIRY = onCH : HSMC GXB RX1 P|4[5B]
HSMC GXB TX2 N)<—52— Signal Signal 52 HSNMCIGXEIRX, 3 T HSMC GXB_RX1 N4[5B]
HSMC GXB_TXI P ‘7 Signal Signal ‘8 TSMC GX x‘ ol CIUF - HSMC GXB RX2 P|4[5B]
HSMC_GXB_TXI_N ‘9 Signal Signal —= SMC GX x‘ 3 =19 CI0F HSMC GXB _RX2 N4[5B]
HSMC_GXB_TX0_P<—57— Signal Signal HSNCIGREIRY I8 T 0.00F : HSMC_GXB_RX3 P|4[5B]
HSMC_GXB_TX0_N 5] Signal Signal =53 : HSMC_GXB_RX3 N4[5C] L
HSMC_SDA 5 Signal Signal HSMC_SCL
HSMC_TCK 5 Signal Signal HSMC_TMS
HSMC_TDO 5] Signal Signal — HSMC_TDI
HSMC_CLK_OUT0 »—=— Signal Signal HSMC_CLK_INO
Bankl_GND_Raill ;
Bankl_GND_Rail2 3
Bankl_GND_Rail3 7
Bankl_GND_Rail4
BANK1 B
. - ASP-122952-01
3.3V Power Rail from SOCKit is rated for 8A
33V_IN
PIB
j ; Signal Signal j:
25 Signal Signal —
33V 12V
6[4C]<_LMK_MOSI j; Signal Signal — LMK_MISO J6[2B]
Signal Signal
3; 33V 2V —=
6[2B]<_LMK_SCLK 51 Signal Signal = ADS MISO |4[5B]
>$<—=— Signal Signal =
57 5!
33V 12V
59 - . \
6[2C] <_LMK_SSN Signal Signal HSMC SYSREF P_|6[6B]
481 signal Signal (02 | _PIN HSMC SYSREF N _| 1 H QI HSMC_SYSREF N |6[6B]
5 33V 12V 36
6[1B]<_LMK_SYNC =— Signal Signal OVR_CHO _]4[6C] -
Signal Signal
233V v 2
4[2B]<_ADS_MOSI 31 Signal Signal % OVR_CHI__4[6C]
w Signal Signal T( C
77 33V 12V T(
412B]<_ADS SCLK 5] Signal Signal OVR CH2 _|4[6C]
Signal Signal
; 33V 12V —=
412A1{_ADS_SSN = Signal Signal OVR CH3__4[6C]
>—=— Signal Signal
4 S 33V 12V
4[2B]<_ADS PDN T Signal Signal
5] Signal Signal ; —— o4
33V 2V ~ : g .
HSMC_CLKOUTI_P 2 Signal Signal T H CIUH RO SPARE SYSREF P |6[5B] L
HSMC_CLKOUTI1_N g Signal Signal 0 0 - 1 - SPARE SYSREF N |6[5B]
33V 12V
C41
Bank2 GND_Raill =
Bank2_GND_Rail2 7
Bank2_GND_Rail3 3
Bank2_GND_Rail4
BANK2 =
ASP-122952-01 GND
D
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HSMC CONNECTOR B3

3.3V Power Rail from SOCKit is rated for 8A

33V_IN

4[3C]<{_ADS RESET

4[18] {_ADS SYNC P
4[1C] {_ADS SYNC N

5[4C][_EXT_TRIGGER

HSMC_CLKOUT2_P
HSMC_CLKOUT2_ N

P1C
o1 Signal Signal 02
03 g i 04
05 ignal Signal 06
o~ 33V 12V
07 3 g 8
Signal Signal
9 A 5 0
T Signal Signal >
33V 12V
g 3 . 4
Signal Signal
5 A i
7 Signal Signal
33V 12V
) 3 q 2
Signal Signal
21 | g 22
3 ignal Signal 54
S 33V v
25 a p 26
Signal Signal
27 3 . 28
59 Signal Signal 30
33V 12V
1 q 5 32
3 Signal Signal 37
5 Signal Signal 3
33V 12V
7 3 g 8
Signal Signal
9 ional Sienal 40
Al Signa ignal rv)
- 33V 2V
3 A A 44
25 S!gnal S!gna] 16
7 Signal Signal 18
2] 33V 12V o
1 Signal Signal 5
53] Signal Signal 7154 == css
55 1 Sional Sianal 136 Y\ PIN SPARE CLK P | || 0.1UF
57 | ena 1gna 53 " PIN SPARE CLK N___1__|[ 1[_0.1UF
59 Signal Signal 50 T T 11
33V PSNTn 54
. 69
Bank3_GND Raill "i70 Present line pulled down to identify that
ank3_GND_Rail2 L .
B = s 71 HSMC card is installed on carrier
ank3_GND_Rail3 7 R71
Bank3_GND_Rail4
A a 330
BANK3 e
ASP-122952-01 GND GND

SPARE CLK P |6[5B]
SPARE CLK N |6[5B]
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AD CONVERTER

Place termination devices near ADC.

C30
sisaCApC ke >—|

0-1UF ;E5R920 1.8V_DVDD
C31 0.01UF}
= $R25 TP3 TP2 TPI TP4
= g/ AR12 SR38
€29 GND 2 31K 310.0K ®
6[5A][_ADC CLK N I
0.1UF U8
2[2C][__ADS_SSN 3ol SEN 16
2[2C][__ADS_SCLK = SCLK SDOUT ADS_MISO >2[4C]
2[2C][__ADS_MOSI SDATA A . .
C:i)4 2[2C][ADS_PDN PDN ADC AVDD set at 1.86 volts, allows direct input to FPGA 2.5V 10 pin per specs.
6[5B][_ADC SYSREF P
! 8.1 cike
0.1UF 5ESRQM 19 (e
CLK and SYSREF inputs are self biasing. 2
€33 || _0.01UF} 555 SYSREF P o
SYSREF_M VCM ; ADC VCM >7[6B], 8[6A]
= 2R34
C35 GND 359
| C40
6[5B][_ADC_SYSREF N I 7 47 — 0.1UF
0.1UF 7[6A][__CHI_ADC_P =~ INP_A DP A Pz HSMC_GXB_RX0 P »2[5A] )
. 7[6B][__CHI_ADC N INM_A DM_A HSMC_GXB_RX0 N »2[5A]
Place termination devices near ADC. 7[6D][ CH2 ADC P i(l) INP B DP | 2451 HSMC _GXB RXL P > 2[5A] GE[)
7[6C][_CH2 ADC N INM_B DM_B HSMC GXB RXI N »2[5A]
o~
8[5B][_CH3 ADC P ;Z INP_C DP_C 3(1) HSMC GXB RX2 P »2[5A] 16
8[5B][_CH3 ADC N INM_C DM_C HSMC GXB RX2 N »2[5A] s
3[2B][_ADS SYNC P 0 a7 o~
8[5C][__CH4 ADC P 575 INP_D DP _| o8 HSMC GXB RX3 P »2[5A] Oﬂ,g
8[5C][_CH4 ADC N INM_D DM_D HSMC GXB RX3 N »2[5A] o
LR99
2100 20| synep 2
SYNCM OVRA P4
OVRB p—
OVRC p=2 OVR_CH2
OVRD OVR_CH3
312B][ADS SYNC N 1‘8V_|11VDD y \ 1.8V_DVDD
= AVDD DVDD [—7
| AV R 1.8V_IOVDD
5 AVDD o I
5| AVDD IOVDD [—= 1
1.8V_AVDD 5~ AVDD 10VDD
1.8V_DVDD AVDD
=— AVDD
Lo Lo Lo Lo L =1 Ao
c67 65 C69 80 79 20| AVDD
TO.]UF To,lUF TO.IUF TO.]UF —|—O.]UF 2| AvDD
J—C7s —Lc77 —Lcn —Lcas —Lcss —cn 3[2B][_ADS RESET RESET GND [-PAD
1.8V 1 TO.IUF TO.IUF TO,IUF TO.]UF TO.]UF —|_0.IUF e
8 GND
1000 160 MSPS =
Li4 EEVEDUDS 14 bit GND
= PCB bottom layer heat-sink (copper) required.
600
L15 C81 C70
= 0.1UF | 0.1UF
600
S 1.8V_IOVDD
T
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EXTERNAL CLOCK IN

No active input buffering for best jitter performance.

EXTERNAL CLKIN > 6[1B]

J6
Red i
) il
10 0.1UF
R61
™ 59
901-143-6RF. X9~0V’0-“
IAC voltage rating is 6.4V
GND = GND
GND
33V
J:c1
0.1UF
EXTERNAL TRIGGER IN =
GND Ul
g R4
2o A Y
901-143-6RFX 10 g
T vee GND
»$—— NC
Tl SN74LVCIGI7

Q
Z
o

GND

9.0V-0.1J R2
59

EXT TRIGGER _ »3[2B]
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CLOCK 2

33V CLK 3.3V 3.3V_CLK
R65 L1
VAGEL Ul2 210M 600 480 mA measured
3 3 1A
vC ouT —| R‘()‘S‘ LI?Z
T I
VDD Arl 0.1UF These three sets of signals should be match length routed including SOCkit board trace lengths.
GND cs1 gRe2
CVHD-950-100.000 ul13
$R70 $R67 JR66 SR63 LRSS RST
2240 3240 3240 3240 3240 3240
IDNP [DNP —
1 3 R72 43 . 1 x {
>——1 EN(NC)/nTRI ~ OUT p———————MA— 5" 0SCin DCLKout0 p— ADC CLK P 4[1A]
L12 4 2 33 0SCin* DCLKout0* P ADC CLK N 4[1A]
= VDD GND = SDCLKoutl p= ADC SYSREF P 34[1B]
120 GND SDCLKout1* ADC SYSREFE N_34[1B]
—Lceo —Lc59 —Lcm —Lc19z SSRCHI220000MHZ = 37 CLKino DCLKout2 > THSMC CLR P 32[6A]
1UF GND I — CLKin0* DCLKout2* HSMC CLK N X2[6A]
5[3A][_EXTERNAL CLKIN i CLKin1/Fin/FBCLKin SDCLKout3 P—= HSMC SYSREF P 32[5C]
I > CLKin1*/Fin*/FBCLKin* SDCLKout3* [— HSMC_SYSREF N 12[5C]
>ﬁTc> 0SCout/CLKin2 DCLKout4 = 7. SPARE CLK P )3[5@ B = s d
><——> 0SCout*/CLKin2* DCLKoutd* =55 PARE CLK N J3[5C] =
3.3V CLK DIG C53 C49 6 SDCLKout$ ‘2 PARE_SYSREF P>2[5C]
A 0.1UF | 0.1UF 3| SYNC/SYSREF REQ SDCLKouts* P52 PARE_SYSREF N)Z[SD]
59| CLKin_SELO DCLKout6 %ﬁ T SEEEEE
CLKin_SEL1 DCLKout6* ;ﬁ =
= SDCLKout? p=55—x IDNP [DNP [DNP [DNP [DNP [DNP
R78 SR75 GND 3.3V_CLK_DIG SDCLKout7* p=51—x SR60 SR59 RS54 SRS53 SRS6 SRSS
10M 310M 2[2C][_ LMK SYNC DCLKout§ P2 2240 3240 $240 3240 3240 $240
5 DCLKout8* T(
TP9 TP11TPI2 RESET/GPO SDCLKout9 p—5—x
SR8s Q ® e SDCLKout9* p-—x
$10.0K 155 SCK DCLKout10 W
R77 $R76 CS* DCLKout10* 22— =
330 $330 SDCLKoutl1 22— GND
2[4B] < LMK _MISO SDCLKoutl 1* 215
2[2C][_LMK_SCLK DCLKout12 W LMKO04828 LOOp Filter
2[2¢] [ LMK_SSN DCLKoutl2* p-g5—x
= SDCLKoutl3 p-22—x
GND Lrss SDCLKout13* p——x v oepl
CLKSEL1 CLKSELO CLK JIooK 0 o
DY Veel_VCO CPoutl 5
LOW  LOW CLKin0 SSVACTKS 171 Ve cGl CPout2 28 ¢
LOW HIGH CLKinl =— Vce3_SYSREF o
121 120 = Veed CG2 LDObypl P
T Vees_DIG LDObyp2 o C57 C47  ==C46
= Vee6_PLLL 3900PF 0.1UF 4.7UF
L19 120 e 56PF
= ry) cc7_OSCout 31
5 Vee8_OSCin Status_LD1 3
—(C89 ——C88 c87 25| Veed_CP2 Status_LD2 R69 $R52
1UF 1UF 1UF 5 Vecl0 PLL2 o0 — 680 — 3274
% (LMK MOSI |
33V CLK 33V CLK DIG = Veell €G3 SDIO LMK _MOSI 2[2B] GND GND
Veel2_CGO
L17 GND GND  GND 7 O L
T oS g zg PAD e 92 94 GND GID
K—— NC GEDIESD 0.1UF | 10UF
C90 C91 C93 C48 |R74 lr7
0 IUF 1UF 0.1UF | 0.01UF L22 120 LMKO04828BISQE/NOPB 340 3540
=
124 120 =
123 120 — GND
3.3V_CLK — =
= GND
GND
125 ——120 W D3 D2
= 33V_CLK “WGRN “WGRN
€95 —Lc% —Lc1o3 L0 -—-‘2?_” —
1UF 0.1UF [ 0.01UF —
==C62 —LC63
— 1UF 1UF
GND GND
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FRONT END - AC COUPLED

ADC VCM

L2
1.2NH
L2 L ==
59 10
Wide-band Front End ;E';glo
12 C12 2R9
U3 U4 3
ADC Channel 1 C\ 4 3 ! I} £ 4
7 d) SI1¢ pi-
L c8
AC Coupled SKEW4 2 2 NC | =C13 Cl4
NC | 10PF
7 0.1UF DNP
901-143-6RFX 6 |* L1 3 4 H . 1
WBCI-1TLB WBCI-1TLB p - 35 e Lre
359
= 3 ==c6 Fon
GND GND LUF 0.1UF RS RS
4 59
LI
1.2NH
JR22
L4
1.2NH
R2 W
"
] SR21
= 259
GND 28 SR16
US 4 3 1 U6 6 11 359 )
o o 1
0.1UF 25
Ao 2 2 NC | =27 C26
Wide-band Front End ® i 1oPF L2pF
3 24 0.1UF DNP
ADC Channel 2 (‘\ 6 [® 9 1 3 4 1l
B R 1 $R17 =
AC Coupled d) WBCI-ITLB WBCI-ITLB L - £ = |
SKEW4 359
==c2 ==c3
0.1UF 0.1UF R14 RI19 ==
901-143-6RF 4 59 10
L3
GND 1.2NH

GND
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FRONT END - DC COUPLED

ADC Channel 3

3.3V_DIFFAMP

L6

LYY YL
250NH
C38

LS 180PF
YY)

250NH

{_CH3_ADC N> 4[3B]

[ CH3 _ADC P»4[3B]

{ CH4_ADC N> 4[3C]

——
{ _CH4 ADC P)4[3B]

DC Coupled o ]
) BAVIOW-7-F U9
4 Wide-band Front End
v ' 2 VIN+ VOUT- |
VIN- VOUT+
SKEW5 ~ $R35 7
R29 VOCM
59 3 e
205
901-143-6RFX VS+ Vs-
L = R36 8 NG
= GND 27.4
GND THS4541IRUN  C82
Il
= 1l
GND 0.1UF
33V_DIFFAMP
ADC Channel 4 . =
GND
DC Coupled U10
] BAVIOW-7-F ull
15 Wide-band Front End 2
) 9 VIN+ VOUT-
205 VIN- VOUT+
SKEWS R48
59 R43 VOCM
WA~ PD-
205
901-143-6RFX VS+ Vs-
= R49 Eg
GND 27.4
THS4S4IIRUN oo
= n
GND 0.1UF
3.3V 33V_DIFFAMP
Ll6 RSS R87
| . AW AAs
BLM21AG102SN1D 2.0 20.0K
86 Lcss P
IUF 0.1UF 3 :

) |||_

Q
Z
>}
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POWER SUPPLY

33V IN

2.0A
T3

E g ,3.3V-0.1)

I

“T22UF

10UF

0.1UF

SR8Y

GND

3430

D1
\:«GRN

1.8V

Ir3
$133K c3

U2
3 IN ouT ;
N o ——
EN
4 FB 3
GND
PAD | GND NR 2

TPS7A8101DRBT
C2

0.47UF 10UF | 0.1UF
$R1
$10.0K
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