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4 L
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e
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Machine Screw,- M2.5 thread, 4mm length
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{ > FPGA2SSDB._

SSDB2FPGA_

SSDB2FPGA |

i > FPGA2SSDB_

i > FPGA2SSDB_

SSDB2FPGA_

SSDB2FPGA

i > FPGA2SSDB._:

i > FPGA2SSDB_:

SSDB2FPGA_

SSDB2FPGA

i > FPGA2SSDB_:

D FPGAZSSDB

SSDBZFPGA

ﬂﬂ ﬂﬂ ﬂﬂ ﬂﬂ

Standoff, Round, 2.5mm, M2.5

SSDB2FPGA

{ > DISABLE_SSD2_PWR

REFCLKB_FPGA_P
REFCLKB_FPGA_N

& opsero

"™ FPGA Drive FMC Gen4

SHEET

Top
CONFIG.
Standard
PROJECT DATE
FPGA Drive FMC Gend 2021-10-07
SIZE SCH PIN. REV. SHEET l
B OP063-01-SCH. A-1or 5




REV. | DESCRIPTION DATE APPROVED
H s A
A-1 | First revision 2021-10-07 | J Johnson M.2 Socket 1 is powered by the FMC
connector's 3.3V supply.
A A
Sleep mode clock feature not supported. WAKE feature not supported. 1
SUSCLK (32kHz clock input) is not WAKE# (open drain output driven by M2 ’;%‘i?g’é”?aitf VITAST ;rtg\’/‘gfgg'tghe
connected at the host. module) is not connected at the host. supply at least 3A. According to M.2
ARouting note: standard, M.2 M-key modules are rated
: z = )
PCle data P/N traces must Reference clock parking not supported. DEVSLP Sleep mode not supported. I L T EORLLIELS,
be matched to 5mils CLKREQ# (open drain output driven by DEVSLP input is tied to ground at the
M2 module) is not connected at the host. host.
B DECOUPLING CAPS
Routing note:
PCle data pairs must be +3V3
length matched to
1000mils VADJ
A
= _-— _-—
Routing note: 22uF | 22uF VADJ = PCIE
: ' 20% | 20% g2Y3 R 0V = SATA
Spacing between PCle e 16v C7  +3v3 1/16W
data pairs must > 40mils | 1%
1 R5 2
RO 1/16W = OLF onD LT A8
GND GND  10% 74 73
PERST A L 50V 72| 33V GND—7
[ PERST_A 4k99 33V GND
70 69 PEDET_A
susclk A 68 o3V PEDET —= PEDET A >
a8 P < SUSCLK A BB} gijsei i ne =¥
1/16W el
1% L h** @
k99 x4 FDV3ON |
2 : : 57 A i
OE pin of DSC557 device ~ ggi gggg REFCSEE 5 | REFCLKA SSD P |
has an internal 40k pull-up = = WAKE A# 2 | PEWAKE# REFCLK_'N 53 | REFCLKA SSD N L
as specified by datasheet. GND GND CLKREQ A# 52, CLKREQ# GND 2L I I c9 A
I | == ==
ESTE M e rersusiaar S OUSOAOMCE SO )| G DOSSOLGESS rrsmsson o
N/C PET-NO/SATA-A- a7 ; ; 7 | FPGA2SSDA 0 N |
I I "
e il | SSDAZFPGAOP | 0.220F SSDA2FPGA 0 P
0.1uF 100MHZ DUAL OSCILLATOR , 21| SSOMFPCA QN ] ‘ T SShaReA R
10% 133 PR (3 G SMB_DATA  PER-NO/SATA-B+ =2 ‘ ‘ = ; ; SSDA2FPGA 0_N
B =0 SMB_CLK GND ! . i o~
50V ||_C6 DIFF_85_OHM = 37 | FPGA2SSDA 1 AC P | | Cl2 | FPGA2SSDA 1 P =C=
I +3V3 DISVEL FEFA e | FPGA2SSDA 1 AC N | [ | - FPGA2SSDA 1 N == FPGA2SSDA 1 P |
e ® commmm L : NIC PET-NI (<32 |- : —||- 5= FPGA2SSDA 1N |
—————— o~ = o~ N/C GND ! [ ; i
_ [ oauF I U2 A | R10 | REFCLKA SSD P | 31 | SSDA2FPGA 1 P | 0.22uF i
= 1% 13 [ \opo  oLKos L1l i CLkA0 ] '\N\i 1 1 Ne PR (20 | SSDA2FPGA LN 1 1 SSDAZFPOAL R
S, i | — - ‘ ‘ ‘ ‘
GND 50V 12 | \Op1  CLKo. |10 1 CLKAO N R1L A AN, REFCLKA SSD N | NG GND |27 ! ‘ Ci3 i i
T 1 } } N/G PET-P2 022 FPGA2SSDA 2 AC P == |___Cl4 | FPGA2SSDA 2 P =C= FPGAZSSDA 2 P
CLKA EN 1] o CLK1+ g | REFCLKA FPGA Pi == [ REFCLKA FPGA P NfG PET-N2 éi FPGA2SSDA 2 AC N .|22uF H : FPGA2SSDA 2 N;T_/— FPGA2SSDA 2 N |
4l N __REFCLKA FPGA N | [ REFCLKA_FPGA N NG iy B SSDAZERG AT 0.22UF } SSDA2FPGA 2 P
[ ‘ 3.3V PER-N2 p—L SSDAZERGARZAN ‘ ‘ SSDA2FPGA_2 N
DSCE57-0334F11 33V GND 1B C15 ! |
= 100MHz 14 | o 3 13 FPGA2SSDA 3 AC P L=C= || __ C16 | FPGA2SSDA 3 P =C=
GND AA3528SURCKT09 7| 3% PETRS o1 FPGA2SSDA 3 AC N | [[_FPGAZSSDA 3 = R onaSSDAS R }
DAS/DSSVA 10 | DAS/DSSHLEDL# GND 2 o220k 11 !
= o~
REFCLK_FPGA_P/N PCle reference &one PERP3 (L — e —{ SSDA2FPGA 3 P
- = o N/C PER-N3 [~ SSDAZERGALSN ‘ ‘ SSDA2FPGA_3 N
clock connects to GBTCLK of the FMC, = e i | Y |
thus it is required to be LVDS according GND cs 2| 33y oND L é é
to Rule 5.54: The reference clocks, l_ M2 (NGFF) C tor M-key for PCle 4-1 DIFF_85_OHM DIFF_85_OHM
: f onnector M-key for PCle 4-lane - 85_ -~ 85_
GBTCLK, shall use the LVDS signaling 0.1UF MDT420M02003-AL L
standard = 10%
GND 50V =
GND
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TITLE o
FPGA Drive FMC Gen4
SHEET
M.2 Socket 1
CONFIG.
Standard
PROJECT DRAWN DATE
FPGA Drive FMC Gen4 J Johnson 2021-10-07
SIZE SCHPIN. REV. SHEET 2
B OP063-01-SCH. A-1o 5
1 4 5

| 6




REV. | DESCRIPTION DATE APPROVED
H s A
A-1 | First revision 2021-10-07 | J Johnson M.2 Socket 2 is powered by the FMC
connector's 12V supply which is
A A -
eep mode clock feature not supported. eature not supported.
si de clock feature not ted WAKE feature not ted ?‘l’:’g’gz”lesf’zté’é%v By DEADE Gl
SUSCLK (32kHz clock input) is not WAKE# (open drain output driven by M2 ’
connected at the host. module) is not connected at the host. According to M.2 standard, M.2 M-key
ARouting note: DECOUPLING CAPS modules are rated for 2.5A max
. N A 1 i
PCle data P/N traces must Reference clock parking not supported. DEVSLP Sleep mode not supported. g?;;g‘;r%u?hgi%%ggg r;?l\rqzsAt ?;\}e
be matched to 5mils +3V3 SSD2 CLKREQ# (open drain output driven by DEVSLP input is tied to ground at the provision’ to supply at least 1A. Efficiency
M2 module) is not connected at the host. host. of the DC-DC converter is 90% at an
output current of 2.5A which equates to
ARouting - Cir] c8] a current draw on the 12V rail of less
" T T han 0.8A.
PCle data pairs must be %EA)F %},’/f +3V3 SSD2 than 0.8
length matched to 16V 16V
1000mils RIS VADJ
L A
_ (Ej §1/16W M.2 M-KEY SOCKET (SSD 2) PEDET testpoint:
Routing note: PEreTIE 1% e VADJ = PCIE
Spacing between PCle [ PERST B 4k99 €19 +3V3 SSD2 6w 0V = SATA
data pairs must > 40mils - | 1%
R17 J3 k99
1/16W o3 = GND 2
1o 1 |F Q@ GND  10% 74 | 4y o B
& oo T3e4 FDV303N 50V 72| Y 71
REFCLK_FPGA_P/N PCle reference 70 33V GND —5 PEDET B
clock connects to GBTCLK of the FMC, o SUSCLK B 68 gS\S/CLK PEE')\‘E/E Y PEDET B
B . ) thus it is required to be LVDS according =
OE pin of DSC557 device . GND
has an internal 40k pull-up to Rule 5.54: The reference clocks, - i
o GBTCLK, shall use the LVDS signaling T
as specified by datasheet. GND
standard 57 iA !
st "5y D Y ke s e |
3 | |
WAKE B# 4 53 "REFCLKB SSDN '
CLKREQ BF 52 EEVI\(IQESZ REFCLI N [51 ; | €20 A
0.1uF 100MHZ DUAL OSCILLATOR PERST B# 50| PERSTH# PET-POSATAAE 22 | FPGA2SSDB 0 AC P | |__C2l | FPGASSDB 0 PR=  —5ersesse 0 p l
10% +3V3 SSD2 DIFF_85_OHM 8] nie PET-NOSATAA. |47 " FPGA2SSDB 0 AC N | I || —EPGA2SSDB 0 N2 524555D8 0 N |
50V || _C22 DIFF_85_OHM T oND 45 I I 220F ]
Il 7 43 | SSDB2FPGA 0 P L =C= 0.22uF
css_| @ N | SMB DATA PER NOSATACBY [4L_|| SSDB2FPGA O N | -
_ [ oauF Il u3 N = Ri8 AN | REFCLKB SSD P_| == STEICIE GND |39 ! ; C23 ! |
= 10% 13 11 | CLKBO H1 i i = 37 | FPGA2SSDB 1 AC P | == | C24 | FPGA2SSDB 1 P ==
VDDO  CLKO+ | D, 22R1 | i o~ DEVSLP PET-P1 ‘ —~—— FPGA2SSDB_1 P |
GND 50V 12 | yop1  eLko. |10 : CLKBO Ni R20 AAA, | REFCLKB SSD N | +3V3 SSD2 N/C pee gg | FPGA2SSDB 1 AC N | |22UF H : FPGA2SSDB 1 N;T./— FPGA2SSDB 1 N |
———————— 22R1 | i — N/C GND ! [ ; i
—CLKBEN 1 o cLkie -2 S REECIKBAERCATEN [ REFCLKB_FPGA P NIC PER-PL ok | SSDBIFPGALP | U2 s : SSDB2FPGA 1 P
9 i i 29 | SSDB2FPGA L N___| ‘ ‘
CLK1- i | — N/C PER-N1 ‘ ‘ SSDB2FPGA_1_N
4 | _REFCLKB FPGA N | ‘ 27 ! ; C25 i i
1 VSS ‘ ‘ { REFCLKB_FPGA N N/C GND —5= TAETRARR 2o C26 | FPGA2SSDR 2 =
N/C PET-P2 ' | FPGAZSSDB 2 P2 ~ FpGADSSDB 2 P |
DSC557-0334F11 N/C PET.N? 23 FPGA2SSDB 2 AC N I [|FPCA2SSDB 2 N=C= 56 A255DR 2 N |
= 100MHz NfG onD 2 22uF ] 3 3
GND 19 SSDB2FPGA 2 P == 0.22uF I
N/C PER-P2 ‘ ‘ SSDB2FPGA_2_P
17 SSDB2FPGA 2 N ‘ | E
ggx PEE—I{I\II% i 57 } ; SSDB2FPGA_2_N
: 3 13 FPGA2SSDB 3 AC P ,=C= || C28 | FPGA2SSDB 3 P ==
AA3528SURCKT09 33 PETRS o1 FPGA2SSDB 3 AC N [ || _FpGAISSDB 3 N=o= - Fpon2SSDB 3 P }
DASIDSSTBA DAS/DSSH/LED1# GND 2 022uF 11 !
oy &1 nie PER-P3 [ SSDBJFPGA3 P LR 0.2 } SSDB2FPGA 3 P
+3V3 SSD2 € N PERNG -2 SSDB2FPGA 3 N 1 | E
e - 3 ; ; SSDB2FPGA_3_N
3.3V GND ———'-——————omoqe
+3V3_SSD2 C29 2 1
cnl cml ol el v o o
I I I I T M2 (NGFF) Connector M-key for PCle 4-lane DIFF_85_OHM DIFF_85 OHM
e.squ 6.%uF 6.8°uF 0.00022uF +3V3 SSD2 0.1uF MDT420M02003-ALL
10% 10% 10% 10% L 0
R26 U4 L1 TP4 = 10%
25V 25V 25V 50V . 2 &n oND 50V —+
§1/16W VIN sw SW_ ¢~ GND
_L 1% 0,
= EN SSD2 PWR 1 3 prao R28
o 4k99 { EN/SYNC VO ‘—lL c37
4 a0 1/16W _—
™ —— S-CONF FB | 47uF 47uF
: v & opsero
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REV.

DESCRIPTION

DATE

APPROVED

A-1

First revision

2021-10-07

J Johnson

+3V3

FMC PINS COMMON WITH LPC

AA3528SURCKT09
[32]
PCIE L 3
Jic (P J1D Ted FDV303N 16 JIH
GND g; A rrorsSson 0 b PG_C2M -g% RG ~ GND g; VREF_A_M2C <»)%;
DPO_C2M P rigz T FPaA7SSDA 0 _FPGA2SSDA 0 P GND —5= — CLK1 M2C P mege——1—— PRSNT_M2C L mtpes<—
DPO_C2M N i 1 FPGA2SSDA 0_N GND —57 o CLKLM2C N rig—T— GND =
GND —¢& 3 } GBTCLKO M2C P mige—r— _  °°- ‘ GND —2= CLKO_M2C P ime
GND ! ! GBTCLKO_M2C_ N igZ—— A ! GND CLKO_M2C N
DPO_M2C_P gs | gggﬁgiﬁgﬁ 8 P SSDAZFPGA 0 P | GND Ds’ —| T:EE&EQ EESQ P REFCLKA FPGA P | LA0O_P_CC g? PERST A GND jg
DPO_M2C N t<&s == 2R~ — ( SSDA2FPGA 0 N | GND —= 1 — REFCLKA FPGA N | LAOO_N_CC <ize PEDET_A LAO2 P <ipe
GND —¢5 LAO1_P_CC <»%9—%‘<————————— -- GND —=5 LAO2 N <k
GND —&75 LAOL N _CC eipra—t—— d) LAGS P egre—T— GND 7
LA P igr—T—— GND (7 VRS LA N g —T1— LAO4_P ipr [ PERST B
LAGE N rE———X LAQ5 P g1 GND —75 LAOAN s PEDET B |
GND 7% LAGS N [ags——— LAOB P tegre—1—— GND (7=
GND —&7 GND (=== LA N =rErm—t— LAO7_P iy [ DISABLE_SSD2_PWR
LAL0 P fegre—1—— LAQ9 P aigre—T1—— GND —Z7= LAOT N e
LALON g——X LAY N aga——— LAL2 P fegra—1— GND (7=
GND GND LA12 N < LALL P
C17 D17 G17 17
GND —&72 LAI3 P esre—1—— GND —=7= LALLN e
LAL4 P rgo—T—— LA13 N :%:lg — LAL6 P rgre—T— GND 75
LA N e—— GND o= LA6 N =rer—T— LAL5 P s
GND 57 LAL7 P CC migs GND —2 LAL5 N <o
GND 255 LAL7N CC =555 LA20 P (e2so—T1—— GND 5=
LA18 P CC rig5e GND —55% LA N =refe—1— LAL9 P 52
LAI8 N CC rigs, LA23 P rtsfo—T—— GND 52 LALON <o
GND —&5% LAB N mgse—1— LA22 P g1 GND e
GND —&52 GND —572 LA22 N =reit—1— LA2L P sz
LA27 P s LA26 P rtste—1——— GND —2>2 LA2L N e
LA2ZIN gte—T— LA N gse—T—— LA25 P egse—1—— GND oo
GND GND LA25_N — LA24_P
C29 29 G29 H29
GND 39 I2C_scL TCK 9539 TDI-TDO GND 530 LA24 N <fr3q
SCL gtz o DI : LA29_P — GND
DA 31 | 12C SDA D0 31| ] 3P3VAUX LA29 N (CETI LA28 P H31
C32 32 T G32 F32
GND —¢g3= 3P3VAUX = GND —2=2 LA N <erss
GND T™S () GND LA31_P — GND
C34 GAO 34 G34 H34
GAO TRST_L LA31_N — LA30_P
C35 TP1 35 GAL G35 H35
12POV 1 —&3 o~ GAL (=3 GND —2=2 LA N <ep2
GND 2= 1 ? T 33V 2 5= LA33 P egeo—1—— GND ==
12POV_2 GND -G PWR LA33_N L LA32_P
C38 +3V3 D38 G38 VADJ H38
GND 3P3V_3 GND LA32_N
C39 — D39 +3V3 G39 = F39 VADI
3PV 1 75 D GND —pgos VADJ 3 —75 GND —pro T
GND é 3P3V_4 GND d) é VADJ_4
= s = = TP3 =
GND GND GND GND
3P3VAUX C5 3P3VAUX
=
& . U1
In accordance with the 0.1uF —;— R9 R12
VITA 57.1 standard: GAL 1 8 10% GND
SAL 4, o 1/16W >1/16W
GAO goes to Al, GAl GAO 2 ﬁg e 50V 1% 1%
goes to A0 Scl A2 WC 409 | 4kog
soL 58] I2C SCL @,
4 vss SDA (2 126 504 \/
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REV. | DESCRIPTION DATE APPROVED
A-1 | First revision 2021-10-07 | J Johnson
HPC FMC PINS A
PCIE
JIA R @,,,,‘ J1B JIE JIF Jil i
GND 2; S spp2FPaA 1 A CLK DIR H ; GND E; pc_Mm2c ! GND J; VREF_B_M2C ;
DPL_ M2C P <2% 1 S DASFPOA 1o SSDA2FPGA 1 P | GND —% HAO1_P_CC HiE GND —= CLK3 BIDIR P <55 GND =
DPL_M2C N 2% 1 SSDA2FPGA 1 N | GND HAOL N _CC =, GND +— CLK3 BIDIR N <5 GND 7
GND —z2 | | DP9_M2C P <7 GND —= HA00_P_CC <t GND —& CLK2_BIDIR_P c
GND —7= i A H‘ DP9_M2C_N (< PCIE GND HAOO_N_CC <3¢ GND — CLK2_BIDIR_N o
DP2_M2C P (<75 1 S DASFPeA 2 o SSDA2FPGA 2 P | GND —p> HAO05_P %‘73 GND —= HAQ3 P <55 GND =
DP2_M2C N <7z 1 SSDA2FPGA 2 N | GND (P HAO5 N <gg HA04_P <k HAO3 N <5 HA02_P 3 —
GND %5 3 3 DP8_M2C_P % N — ! GND —5 HA04_N <32 GND 9 HA02_N 9
GND | DP8_M2C_N = | HA09_P <iZ GND HAO7_P 3 GND
DP3_M2C_P ﬁﬂ | gggﬁgiﬁgﬁ g ,'j SSDAZFPGA 3P | GND Big | | HA09_N glg HA08_P Flg HAO7 N }_2 HA06_P ﬁ)
DP3_M2C N <z7> 1 SSDA2FPGA 3 N | GND 7> i A H‘ GND —75 HAO8 N <k GND —y75 HA06_N 1
GND —72= | | DP7_M2C P op=2 1 <SDBIFPGA 3 o SSDB2FPGA 3 P | HAL3 P o 2 GND —7% HALL P < GND =
GND —7o2 | STETREAR H‘ DP7_M2C N gt 1 <_SSDB2FPGA 3 N | HAL3 N g2 HAL2 P <t HALL N <57 HA10_P W
DP4_M2C P e 1 SDBFPGA 0 o SSDB2FPGA 0 P | GND —p72 | | GND —7¢ HAL2 N <0 GND —y7= HA10 N e
DP4_M2C_ N s 1 SSDB2FPGA 0_N | GND —po= i SSDB2EPGA 2 H‘ HAL6 P <tg GND & HA14_P “16 GND 3
GND —772 | | DP6_M2C P g 1 SSDBIFPCA 5 o SSDB2FPGA 2 P | HAL6 N g2 - HALS P <t - HAL4 N =352 HA17_P_CC =
GND —27e | AL FJ DP6_M2C N <g7e - <_SSDB2FPGA_2_N | GND —z HALS N < o GND “18 HA17_N_CC 18
DP5_M2C P s SSDBSFPGA 1o SSDB2FPGA 1 P | GND 275 o HA20 P <) o GND —7¢ HA18_P <% GND T
DP5_M2C N (<2o2 SSDB2FPGA 1 N | GND —555 HA20 N <2 0 HAL9 P <& HAL8 N <%0 HA21_P o B
GND —2oo GBTCLKIM2CP wEsi—— GND —57 HALO N <t GND =57 HA21 N =
GND GBTCLK1_M2C_N HBO3_P 3 GND HA22 P 3 GND
DP1 C2M_P ﬁgg Eﬁgﬁggggﬁ LR FPGA2SSDA 1 P GND ggg | j:gggtig Esgﬁ F REFCLKB_FPGA P | HBO3 N I g HBO2 P iE 5 HA22 N <»ﬁ§§ HA23 P gg
DPL C2M_N 22 FPGA2SSDA 1 N GND o7 REFCLKB FPGA N | GND —£57 HBO2 N <7 GND —= HA23 N =
GND —725% DP9 C2M P Bgor | - HBO5 P <iE>c GND —= HBO1_P g GND o
GND —752 SAVESRAR DP9_C2M N 222 d) HBO5 N <22 HBO4 P <22 HBOL N <552 HBO00_P_CC =
DP2_C2M_P =253 FPeAssSbA 51 FPGA2SSDA 2 P GND —=53 W GND —52 HBO4 N <2 GND 7 HB0OO_N_CC =
DP2_C2M_N %2 FPGA2SSDA 2 N GND o PCIE HBO9_ P <iE>0 GND —= HBO7_P 7 GND o
GND —755 DP8_C2M_P o HBO9 N <> HBOB P <50 HBO7 N <550 HBO06_P_CC =
GND —7=5 AVETAAL DPEC2M N 220 | Y GND —55 HBOB N <2 GND —y= HB06_N_CC =
DP3_C2M_P B=22m TPeAsSSDA 3 _FPGA2SSDA 3 P GND —p== A HB13 P g GND —== HBLL P <5, GND el
DP3_C2M N =72 FPGA2SSDA 3 N GND —= i RVESAAR HBI3 N g HB12 P < HBLL N <50 HB10_P 5
GND —722 | i DP7_C2M_P g2= 1 ThCAsSSDE 5 N__FPGA2SSDB 3 P GND —22 HB12 N <2 GND —3=£ HB10_N 33
GND —72 | FEEETRR i DP7_C2M N 222 - FPGA2SSDB 3 N HB19_P §4 GND —== HB15 P <5 GND 7
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