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DDR5 RDIMM
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Supply

A{DDR5_RDIMM}{

B{DDR5_RDIMM}q
CTRL{DDR5_RDIMM}<}
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FPGA banks HD

AUX{JTAG}

UARTO{UART}

UARTL{UART}

FPGA_DDR{I2C}

FPGA_PWR{I2C}

HDMI_IN_I2¢{12C}

Ethernet
ETH{RGMII}
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HyperRAM + QSPI Flash
HyperRAM{HyperBus}

FLASH{QSPI}
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1
L
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HDMI_OUT_I2c{12C}
HDMI_CTL{12C}

FPGA Config

JTAG
Status LEDs
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Debug FTDI + VNA

FLASH{QSPI}

JTAG{JTAG}
AUX{JTAG}
UARTO{UART}
UART1{UART}
FTDI{I12C}
File: debug—ftdi.kicad_sch
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DDR{I2C} FTDI{I12C}
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PWR(12C} FPGA_DDR{I2C}

FPGA_PWR{12C}

JTAG{JTAG}
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HDMI + SD Card

HDMI_IN_I2¢{12C}
HDMI_OUT_I2{12C}
HDMI_CTL{I2C}
HDMI_OUT{TMDS}
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PCle connector

FPGA banks HP

CTRL{DDR5_RDIMM}<}

B{DDR5_RDIMM}q

A{DDR5_RDIMM}{

HyperRAM{HyperBus}
ETH{RGMIT}

SD{SDIO}
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FPGA
Artix US+
XCAU25P

FPGA power

File: fpga—power.kicad_sch

FPGA MGT Interface

HDMI_IN{TMDS}
HDMI_OUT{TMDS}

HDMI_CTL{12C}

PCIE{PCle_x8}

File: fpga—magt.kicad_sch
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1 [ 2 [ [ [ 5 I | 7 8
+1v8
R1 R2 ut 18
HyperRAM{HyperBus}o— 0 0 1IS66WVHLEMBDALL-166B1LI
10k k
HyperRAM.RESET AL RESET vee B4
HyperRAM.CS =
YREr Ales veca Pt ¢t |2 |3 |ca H
HyperRAM.CK_P B ks 47y 100n [100n [100n
HyperRAM.CK_N B1] CK—
GND GND  GND  GRD
HyperRAM.DQO D3 DQO
HyperRAM.DQ1 D2 pQl
HyperRAM.DQ2 Cy DQ2
HyperRAM.DQ3 D4 DQ3
HyperRAM.DQ4 Dy DQ4
HyperRAM.DQ5 EJ| DQ5
HyperRAM.DQ6 E2] DQ6
HyperRAM.DQ7 E1 DQ7
c1
vssQ
HyperRAM.RWDS Cc3 RWDS VSS B3
GND
(Q)SPI flash
Master SPI Quad (x4) configuration scheme
Follows FPGAs Configuration User Guide UG570
+1v8
R3 R RS
u27
+1v8 W25Q128JWEIQ TR 2k2 4k7 1 4k7 FLASH{QSPI}
8 5 100 22R — R6 FLASH.I00
/1
Ve DDo;|82 2 101 22R=—TR7 __ FLASH.I01
5 Wh/102|3-102 22R —R8 FLASH.102
H0L0./103 | 2103 22R —R9 FLASH.I03
100n sckle — FLASH.SCK
j Ves =5 FLASH.CS
GND  GND R10
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FPGA BANK O LDO JTAG Connector
+1V8
J1
+1V8 u30 —JTAG.TMS 1 JTAG.TMS
REF3012AIDBZT o3 —JTAG.TCK » 2 JTAG.TCK
+1V8  U34A 4 JTAG.TDQ
1V25 1 "2 VREFP JTAG.TDO
XCAU25P - 2FFVB6761 1NN oUTH2 a— 1TAG.TDI  TPD4EO5U06QDQARQL 5 JTAG.TDI
3 2 v o
AALL] c204 GND €205 & 3
VCCo_0 0
oD 100n X
T 5o PONE0
FLASH{QSPI}o— W INIT_B_0 GND GND
_ PROGRAM_B_AB9 | ppoGrAM_B_O GND o
FLASH.CS A2l BOWR FCS. B0
FLASH.SCK Yi1 CCLK_O Compatible with Xilinx Platform Cable
MODEO AA10) -
MODEO _ AALOIy4 o
MODE1L A9 w10
JTAGUITAG) MODE2 AF12| oo
JTAGTCK _ AE12f 1y o
JTAG.TDI L0
T00_0
TMS_0
FLASH.I00 4014 p oo Mosi_o Pull-ups Probes
FLASH.101 ACL2{ o1 DN 0
FLASH.102 actf pooo
FLASH.I03 AEL1f 030
Pl4lyp +1v8
R13|yy VCCINT
+1v8 +0V85
VREFP c69 R14 VREFP
w P13]yREFN R16 |R18  |R19
DX_P T14 ] pyp w7 Lhawz Ll szor
DX_N 113 | pen DONE R21 X R37
INIT_B 100R
POR_OVERRIDE 12| bR OVERRIDE PROGRAM_B ‘
PUDC_B w9 |oine B o . PUDC_B POR_OVERRIDE
X R22 R194
ON| |
oD D9 w2 A 100R
PESD5VOX1UB.135
E — [ KMR211NGLFS GND GND
| M)
N4
GD GD
Temp sensor STATUS LEDs Configuration Modes
+1V8
+3 +3 Config. mode [MODE[2:0]
2 Master Serial 000
FPGA_PWR{12C} Master SPI 001
Master BPI 010
+3Y3 uss DER v 02 w23 Master SelectMAP (100
TMP451AIDQFR Green YT Green YT Green JTAG 101
+3V3 +3N3 +33 Slave SelectMAP  [110
Hve 2 DX_P R11 R13 R12 Slave Serial 111
D — 3308 330R 330R
223 ﬁf? ﬁf? FPGA_PWR.SDA 7 gpp Dt = DX N For details, see UG570
100n FPGA PWR.SCL 8| on( ° ’
ALARM s 6| 3ERT Q1 Q2 a3
GND THERM 4 THERM GND |2 BSS138PW BSS138PW BSS138PW
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DDR5 RDI M M con nector Power, address command and control
VD Q23
SI7643DN-TL—GE3 PWRFLAG 128
VIN_BULK DDR504111002KQ
D21 CTRL{DDRS_RDIMM)D—— VINBULK 1 1yy gLk HSA
Green VINMGMT _3 fy\_wGMT HSDA
CTRL.PWR_GOOD147 pr )
Subchannel A Subchannel B sf;Q PCAMP HSCL
CTRL.DLBDA 86 62 CTRL.ALERT
LTRL.DLBDA __B61p gpy
R I il CTRL.DLBDQS 87 DLBDSS ALE?H 217 CTRL.CK_P
_| | )
{ 1o \ / JB{DDR5_RDIMM} Pg. 13 GND A{DDR5_RDIMM}D> CTRLRESET 207 peger ck_c[218 CTRL.CKN (IB{DDRS_RDIMM}
12A A.CAO 66 76 B.CAO
ACAQ 66fcpqg CAO_B
DDR504111002KQ ACAL 214 cmj a1 pl22L B.CA2 L
A.CA2 68 |78 B.CAL
A.DQO . ALz 08
Q 7 1pQo_a po_p fLo0 8.0A0 < A.CA3 213 424 A2 B3 B.CA3
ADQ1 9 102 B.0Q1 ALAS 213 cpz p CA3B
DQ1_A DQ1_B GND A.CAL 70 80 B.CA4
A.DQ2 152 215 B.0Q2 ALAY  T0fcpy p CA4_B :
DQ2_A DQ2_B A.CAS 215 225 B.CAS
A.DQ3 154 247 B.0Q3 ALAS 248 cps CAS_B :
DQ3_A DQ3_B A.CAG 72 82 B.CAG
ADQSOP 11 104 B.DQSO_P ALA6  72fcpg p CA6_B :
DQSO_AT  DQSO_B_T APAR 74 227 B.PAR
ADQSON 12 105 B.DQSO_N APAR  7hfppp A PAR_B -
DQSO_AC DQSO_B_C Q27 A.CS0_c 64 B4 B.CS0_c
A.DQA 14 107 B.DQA PWR_FLAG ALS0c  Bhlegg AN CS0BN -C50.
DQ4_A DQ4_B +3V3  SI7643DN-T1-GE3 = A.CS1 c 209 229 B.CS1 ¢
A.DQ5 16 109 B.DQ5 ACSle  209cqy AN CS1BN —
DQ5_A DQ5_B VIN_MGMT
A.DQ6 159 pae a Doe B 1252 B.DQ6 -
A.DQ7 161] 254 B.0Q7
N oaei P DQ7_A DQ7_B ! D22
ADQS5.P 157055 AT Doss_B_T[220  B.DASSP Green VSS_DETA 75
ADQS5N 156 002e w ¢ pass p c 249 B.DAS5N N BULK V55 DETL 751 vgs pET
e _A_ _B_ R246 _BUL 10 VSS SH g;
A.DQ8 18 111 B.0Q8 330R 1w Lo SH
DQS8_A DQ8_B
A.DQY 20 089] Dg{s 113 B.DQ9 1000 T~ 10u sHfS3
A.DQ10 163 p s 256 B.0Q10
DQ10_A DQ10_B
ADQ11 165 258 B.0Q11 N
DQ11_A DQ11_B GND GND GND GND
ADQS1P 22|pdsi AT post s T[il5  B.DASLP
ADQSIN _ 23|p0di A ¢ past B c[il6  B.DASLN VIN_MGMT
A.DQ12 25 e nls B.DQ12
DQ12_A DQ12_B c317_L c319
A.DQ13 27 120 B.DQ13
DQ13_A DQ13_B 100n T~ 10u
A.DQ14 170 ot a bQLa 5263 B.DQ14
A.DQ15 172 pais a bais 5265 B.DQ15
ADQS6P 168 ocs ~-[61 B.DASE_P GND GND
ey DQS6_AT  DQSE_B_T
.DQS6_ 167 poce A c  Dase B C[260  B.DQS6N
ADQ16 29] o164 ba16.8 (122 B.DQ16
ADQ17 31 pa17 A bat7 s 124 B.DQ17
A. - - . :
ba1s 174 pg1p_A pa1s_s (267 B.0018 HOT SWAP status LED HOT SWAP eject button
A.DQ19 176 paro a bato 5 [269 B.DQ19
ADQS2 P 33 - ~-[t26 B.Das2p
Do N 31bas2 AT DES2BT b Daea D20
ADQS2N  S4lposy) o ¢ pos2 B 2l B.DASZN APTF16165URKCGKSYKC
A.DQ20 36 129 B.DQ20
DQ20_A DQ20_B R. G, Y
A.DQ21 38 pa>1 A ba21 B 3L B.DQ21
A.DQ22 181] o5 a Q2o B 274 B.DQ22 7n
A.DQ23 183 D5 A Da23 B [276 B.0Q23 *3}(3 cr|2
ADQS7_P 1791 nes ~-[72~ B.as7p 1 o 3
ol DQS7AT  DQS7_BT A Ce +3V3
.DQS7N___ 1763027 a ¢ pass B c 27l B.DASTN > L
A.DQ24 401 pou_a pQ24_p L33 B.0Q24 R61 R62 R63 R78
A.DQ25 42| pa3e A bQ2s 5 [L35 B.DQ25
A.DQ26 185 D6 A a6 5 [278 B.DA26 330R 330R 330R k7
A.DQ27 187 pa>y 4 5Q27 8 |20 B.DQ27 an HOT_SWAP_BUTTON] Pg. 13
ADQS3 P 44 - ~2[t37 B.DAS3P )
DQS3_AT  DQS3_B_T Q11
ADQS3N__ 45]00257 ¢ pass p c[L38__ B.DASIN e |_| 5
A.DQ28 [l poeei Q28 [L40 B.DQ28 Pg. 13 [HOT_SWAP_RED 6 BSS138PW SW3 >< c127
A.DQ29 49| pa30 A ba29 5 [H2 B.DQ29 vl KMR21ANGLFS «{
A.DQ30 1925030 A pQ30_p 285 B.DQ30 Q10 Optional RC filter, tr=10ms
A.DQ31 194 o3t a bQ31 8 |28 B.0Q31
A.DQSB P 190 DngiA T  DQS8 BiT 283 B.DQAS8_P, Pg. 13 [HOT_SWAP_GREEN BSS138PW
ADQSBN 189 0cs A ¢ pase B c[282_ B.DASBN ol
Q9
A.CBO 51 96 B.CBO
A
A.CBL 53 ES?’A 23‘1’*2 98 B.CB1 Pq. 13 [HOT_SWAP_YELLOW)—3 BSS138PW
A.CB2 196 Cpo s Cro p AL B.CB2
A.CB3 198 (a3 a e P B.CB3
ADQSAP 55|50, © pooy p T[239  B.DASHP
A.DQS4_N 56 ) ~ ~[238___ B.DQSHN N N N
o DQS4_AC DQS4B_C GND GND GND GND
. 58| cpa A 54 5|89 B.CB4
A.CB5 60] (g5 A Cra gl B.CB5
A.CB6 203 Cpe Cre s 23t B.CB6
A.CB7 - - . .
cs 205 cg7_4 878238 B.CB7 RDIMM detect Plane decoupling
ADQSIP 201l 50co a1 poso s 7|93 B.DASOP +3V3
ADQSIN 20000029 A ¢ paso B c |94 B.DASON
R25 voba  vbba
47k
VSS_DETA
= Pg. i i i
Populated Not populated bD ESENCE 9- 13 cs co c10
100n ] 100n
DDR_PRESENCE 0 T X
% GND GND
GND
Serial adress select )
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FPGA Power rails FPGA MGT decoupling
Bank marked by dashed line
referenced from US+ Series FPGAs
PCB Design Guide UG583
(AUP25P+ XCKUSP FFVB Package worst case)
MGT decoupling marked by dahed line
referenced from US+ Series FPGAs
PCB Design Guide UG576
(AUP25P+ XCKUSP FFVB Package worst case) A
VCCINT decoupling
+0V85 +1V2_MGTAVTT
VCCINT
r
} €106[c107 |c108 H
| |
1000u™™ 1000y 1000u g 330u l 1004 100ul 100u 1000 100u T 47u 10U\ L7y | 10u ngg $OOn 100n 1000 [100n [100n
GND GND GND GND GND  GND  GND GND  GND GND  GND GND GND GND  GND  GND  GND GND  GND
+0V85
VCCBRAM
r 77777 1 B
| |Cc62 c67 } +1V2_MGTAVTT
} 47y 10u|
LI —_—
N +1V8  +0V85 +1V2_MGTAVIT  +0V9_MGTAVCC +1VB_MGTVCCAUX +1V2_MGTAVTT
10u™T%y7 “T100n[100n [100n [100n |100n
CCAU25E aEFvBe 76 6kb  GND GKD GND GND GND  GND
PWR_FLAG L
K11 lyceinT MGTAVTT_R [-AZ
L9 fyceinT_io MGTAVCC_R [AAZ
VCCINT : 0.85V MGTRREF_R [ AD9 100R
100n 100n | 100n 100n | 100n 100n 100n | 100n 100n | 100n VCCINT_IO: 0.85V M181yccaux MGTVCCAUX_R |FRZ R36 +0VI_MGTAVCC
VCCAUX : 1.8V P181ycCAUX_ 10 MGTAVITRCAL_R ARS8
GND GND GND  GND GND  GND  GND GND  GND  GND VCCAUX_IO : 1.8V wo Trace length from the rsistor ine o the
in: nd WV L
VCCBRAM : 0.85V VCCBRAM must be equal in length. |
VCCADC : 1.8V N1 Wit VCCAVTT : 1.2V i i
+0V85 VCCBAT : 1.8V VCCADC RSVDGND i3 VCCAVCC : 0.9V L7y | 10U | [4u7 | T100n [100n "T100n [100n
‘o GNDADC [ MGTVCCAUX : 1.8V = ¢
U Gl VTTRCAL : 1.2V GND GKD G\D  GND GKD  GKD  GKD
~
GND
+1VB_MGTVCCAUX H
c3t | €97 | |c9e
47u } Lu7 } 100n
GND  GRD GND
D
VCCINT decoupling Bank decoupling
BANK 64 BANK 65 BANK 66 BANK 67
+1v8 vDDQ vDDQ +1v8
= = o=
r cﬂ‘ c20 |c2u r c717‘ c74 |c78 | 5% ceﬂ £89_[L91 E
LTt "T100n100n szL 1au “T100n Liiw 10011000 [E‘Lgﬁoﬂ IOOI“’O"
GND  GND GND GND GND  GND GND  GND GND GND GND  GND GND
BANK 0 BANK B4 BANK 86 BANK 87
+1V8 L33 +3V3 +3V3
Antmicro I
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DEbUg FTD| LDO VNA calibration
use-C
Open Short
13
USB4105-GF—A 19 13
FTDI_3V3
VBUS | A4_VBUS . 1522 U.FL—R-SMT-1(10) U.F;—R—SMT—i(io)
1
x—>_ Lo
cc. s cc1Pkllres D18 S <
cci B5 CC2——=R69 o PESD5VOX1UB,135 FTDLPWREN G A 5
5k11 o us PWR_FLAG N 1 Q20 R251
Das |A6 o DBG USB_P L cc2 NCP71BBSN330T16G = BSSB4AKW.115 J\ OR o¥o AT
D GND o |2 DBG_USB_P
ue | 1= T4 DBG_USBN veus o 1[0 — FTDI_3V3
Dg+ TPDAED5U06QDAARAL | [P TS ot 3| oz
Ds ] €109 c113 50 ohm Pass
10u 10u
GND 14 15 116
GND GND GND U.FL-R-SMT—1(10) U.FL-R-SMT-1(10) U.FL-R—-SMT-1(10)
1 A B W
R233
GND 4oRe 3 3 2
GND GND GND GND
FTDI Logic level translators
U6
FT4232H-56Q-REEL
PWR_FLAG "
R T g oo
Vecio ADBUS1 m TXUO304BQAR R51 1V8
43 Appus2ftd FTDLJTAG.TDQ FTDI_3V3
oL yPHY —5 VREGOUT ADBUS3 g( FTDI_JTAG_TMS FTDI_3V3 1Veen veen s - ‘ STAGUITAG) 3
R Very ADBUSH o8 R47 — 22R TAG.TM l
GND  GKD GND  GND FTDLVPLL 91 veLL ADBUSS L8 FIDIITAGRST 1 &5 1pg FIDIITAGTMS 2,9 _p pqyft3 R4/ —p JTAG.TMS €121 c124
FTDIVCORE | 2 g, FTDIJTAG TCK 3 12 R48——22R JTAG.TCK 100n
= Veore DRIISS AUX{JTAG FTOLTAGTDI 4|2 >~ B2Y R49 = 2R JTAG.TDI 100n
FB2 PWR_FLAG ADBUST7 % tAch FIDIJTAGTDI 41,5 4 p3yfll -
WRFL FTDIJTAG_TDO & 10 R50—22R JTAG.TDO o
600Z,/0.5A BDBUSO 22 BDBUSO 12C_SCL 22R R56  AUX.TCK ﬁAW«— B4} R
FTDL3VS FTDLVPHY DBGUSBP 81y, BDBUSL [P3 BDBUSL 12C_SDA OUT 22R6S=5R57  AUX.TDI GND
c116 _|C112 DBGUSBN _ 7lp BDBUS2[24 BDBUS2 12C SDAIN 22R$=5R55  AUX.TDO EED_
=3
4y7 ]100n aDBUS3 25 BDBUS3 22RSRE0_ AUXTMS 0N I
R43 BDBUSH B ?;c‘fi’; e 260 AUXRST u13 +3V3_AON FTDI_3V3
22R .
GND  GND eroLavs 2% 4 BDBUSS 57 - T TXUO304BAAR
FBL A FTDL3VS 1 A RFarT BDBUS6 £« —— . " orR__ res  apauss  RO[I[TRe FroI2C) €130 €131
6002,/0.58 PWRFL BDBUS7 % = veea veeaf o o e g 100n 100n
FTDL_3V3 TDIVPLL FTDLEECS . coBUSo B2 FTDI_UARTO_TX BDBUSO 2 OE s Frot scL OR — RO2 FTDI.SCL
c11s | c110 oo o EEcs TS FTDI_UARTO_RX 2{a1 —pavfL B 1 * &6 &6
77 Thoon FTDLEEDAT 55 EES'/#A coBus2 P BDBUS1 (4] g +' :gi ﬁ( FIDLSDA OUT 14 D15 oo pos J—
coausag BDBUS2 5] wuve Ba[LO_FTDISDAIN —L T :
GND  GRD FIDLX 31 psc) gg:ﬂzg& »-15 6N BAT54-02V—G3-08
FTDI_VCORE 1 5 <7
12 MHa FTDLX0 4] pec CDBUS6 4—9>< e
¢ M caus7 2%
€122 |c123 |c125 s
. ||:||_<. bDBUSO 22 FTDI_UART4_TX
3"7 $1°°":E1°°" S c117 DDBUS1 46 FTDI_UARTL_RX
GND  GND  GND 18p :E18P DDBuszz—7>< u16 +3Y3 FTDLV3 +33
A A pDBUS3 [ TXS0102DQER UARTO(UART) o
6 ner gg:ﬂg;’gj FTDI_3V3 1 [ — €235 €236
DDBUSE [P FTDI_UARTO_RX 2 M-cgh-81 7 22R R52 UARTO.TX 100n 100n
5 FTDI_UARTO_TX 3 6 22R R53 UARTO.RX
Rist DDBUST P A2-CE82
12k L Sloe = cNnp* GND GND
10 - PWREN 54 FTDI_PWREN L33
21 cnh SUSPEND PX . GND FTDI_3V3
+3V3
TX50102DQER UARTL{UART} - .
GND FTDI_3V3 1 8 100n 100n
- VCeB
FTDI_UART1_RX 2 XEEAE§:|—31 7 22R R54 UART1.TX
FTDI_UART_TX 3 A2 § 82 6 22R R55 UART1.RX GND GND
L Sfoe = N "—47
Shlft reg|5ter NOTE: UART RX/TX cross GND
U9
SN74HC595BRWNR
KP—1608CGCK % QA veefte
LN
Green g D10 Q g? oe |3 | FTDI_PwREN
KP-1608CGCK 3| ap SRCIR[LO GND
lGreenYy D11 330R—R64  LEDTX0"4] o eReLK [LL_ FTDLEECLK
KP-1608CGCK LED_RX0 51qr RCLK [L2 FTDLEECS Antmicro
Green'Yy D12 LED.TX1 6]qg sgpfLtFTDLEEDAT www.antmicro.com
[kp-1608cacK LR ; o 8 Antmicro
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° °
Glgablt Ethernet RJ45 connector
Ethernet PHY
+3V3
J6
6-2337992-8
ETHL P 1oy
ETHAN 2|5y
ETH2_P 3| ps
ETH2_N 6|pe
ETH3_P 7]
ETH3_N 8|pg \
ETH4_P 9o
ETHA N 194, R98 [ R99
220R 220R
4 17
P4 LED_YEL+
ips LED_YEL— Vg LED_LINK
VC1 LED_GRN+
c135 L L c137 %vcz LED_GRN— [t6 LED_SPD
100n 100n %VCB ho
se4vcs  SHIELD R193
330R
+1V2
+3V3 +1v8
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passt (& maeo 7] PwR.SDAO———Z{s0A Ponp Rioo L cats
PWR.SCLI >—6 SCL AGND
R252 12C: 0x31 (not available as PS is enabled)
47k —
Vee PS
<~
GND GND GND  GND  GND GND
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[ 5 [ 6 [ 7 8
DC-DC AUX, MGT
+1V8
PWR_FLAG R141 PWR_FLAG
0RO .
c171 c182 g P8
22u 22u c187 o
25V 25v u19 22u 1V8_SEN_+ 1V8_SEN_— 1V8_local MGTAVCC_local
E . MPM54304GMN—-0000 R152 R163
+1V2_MGTAVTT 0R 0R
b GND R142 -
VIN VOUTL
abcoct vee 28Vt ol 0R002 PWRFLAG FB1 FB3
c172 Fpq [L8FB1 - JMGTAVTT local E; 1o P14 NOTE: R153 NOTE: R164
1u SGND1 17 | optianal » 0R optional o 0R
N 19 EN/SYNCI €186 c188 q q external divider o external divider o
e vouTsle 320 22u MGTAVIT_SEN_+ MGTAVTT_SEN_—
1
€ ?ég %6»32 Riud e eTavee MGTA TGND MGTA G:D
PWR.SDAD 13. SDA A 0R002PWR—FLAG GTAVTT local GTAVCCAUX _local
PWR.SCLD—SCL VOUT3 1 - JMGTAVCC local 4 i I 1 O Tp15 R154 R165
FB3 ;1) B3 10 ~ R R
SGND2
Pg. 10 [Pe2>——2YcPI0 22y MGTAVCC_SEN_i| | MGTAVCC_SEN — B2 FB4
VOUTS 122 NOTE: R162 NOTE: R207
10| GND FBY4 124 FB4 +1VB_MGTVCCAUX  [optional OR optianal OR
oo R151 PWR_FLAG external divider o external divider o
12C: 0x68 0RO
GND MGTAVCCAUX_local 1 <
po i P18 cXD 47
GND
€260 . .
22u
Soft start delay time slot X MGTAVCCAUX_SEN_+ MGTAVCCAUX_SEN_—
1] 2] 3] 4
+1V8 X
MGTAVTT X
MGTAVCC X
MGTAVCCAUX X
Current sense monitors
U3 u2s
+3V3AON PAC1720—-1-AIA-TR +3V3AON PAC1720—-1-AIA-TR
1 1V8_SEN_+ 1 MGTAVCC_SEN_+
VDD IN1 VDD INg 4 (MG AVEE SER+
. N2 18 SEN_— . N1 |2 MGTAVCC SEN -
R143 PWR.SCLD—2 SCL MCTAVCCAUX SEN R210 PWR.SCLD—2 SCL MCTAVIT SEN
47k PWR.SDAD—2] SDA IN2+ % 47k PWR.SDAD—2] SDA IN2+ W
7| ey N2 |4 MGTAVCCAUX_SEN_— 7| ey el I GTAVTT_SEN_—
61 ADDRSEL
e e
+3VIAON GND +3V3_AON
€199 GND c214
12C: 0x18 12C: Ox4D
100n 100n
GND GND
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vDC
R145 PWR_FLAG +3)3
ORO1L f
. 3V3_local 1
l l ~ ‘lel‘: TP12
c18h €190 o - 3V3_local VvDDQ_lacal
20 220 220 3V3_SEN_+ 3V3_SEN_— ||
R155 R166
GND 0R OR
QDCDC2 VEC T M VOUTL i" GND R146 PWR_FLAG  +5V FBs FB7
= vee sw1 [ 0RO NOTE: 1 NOTE: 1
2 T FB5 SV_Llocal 1 optional R156 optional R167
1T P13 . .
C174 SGNDL 17 | external divider external divider
1u 19 c185 [C191 I I
ENID—2F EN/SYNCI - -
YOuT2 8 22u 22u 5V_SEN_+ 5V_SEN_—
sw2 [ GND GRD
GND FRo e FB6 R147 pwr_fLa °P8
PWR.SDAD—2 SDA oo OROL =
QpCDC2_scLo—H scL VoUTSLL VDDQ_local Tam® 16 1pg
As both MPM54304GMN have same FB3 31 FB7 N 5V_local 1V2_local
address (from factory), there is sGND2 B2 €192 .
a need to cut SCL signals L — R157 R168
using dip switch Pg. 10 [PG3H>—F 28 6Pi0 by 22v YDDQ.SEN. YDDA_SEN. OR OR
VOUT4
19 6Np Fpuf24  FB8 FB6 FBS
o R148 PWR_FLAG +1V2 i I
ORO1 NOTE: R158 NOTE: R169
GND 12C: 0x69 AV2_local 1 optional optional ||
C193_L ] :IE TP11 external divider ‘ external divider ‘
22u
l w2 sen.T] T 1V2_SEN_— J, &b
GND
GND
Soft start delay time slot
1111
+3V3 X
+5V X
VDDA X
+1V2 X
Current sense monitor
+3V3_AON +3V3_AON u28
PACL944LT—E /4MX
€206 2[00 N R209  3V3_SEN_+ I
100n 4 Wil LR 3vzcen -
R173 PWR.SCLD—HSCL Ro12
GND 47k PWR.SDAD—2 SDA IN2+ &Dﬁgtggﬁj
s sLow/ATERTT IN2- [t4 VSEN -
%GPIO/m N3 18 R213VDDQ SEN_+
o| PWRDN e ¥ or VDDQ_SEN_—
ADDRSEL R
17 NG [LO 214 1V2_SEN_+
EP Na— 12 —r 1V2_SEN_—
31GND -
GND 12C: 0x10
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1

MGT Interface

PCle 3.0 x8

—HDMI_OUT{TMDS}

U34K 2751 HDMI_OUT.DO_P
XCAU25P -2FFVB676! 100n 111 c276 HDMI_OUT.DO_N
GTX 226 heoon
€279y HDMI_OUT.D4_P I
N5 HDMI_FPGA.TXO_P T = =
MGTYTXP0_226 100n 11 C290 HDMI_OUT.D4_N
—OPCIE{PCle_xB Y OJT.b1
u3al Place capacitors close to connector {Pclext} MGTYTXNO_226 T; :gm{zg:zg’s '100n
XCAU25P - 2FFVB6761 MGTYTXP1_226 oM PP TN €292 HDMI_OUT.D2_P
1000y €251 REIN 2220 Lg HDMI_FPGATX2_P ’——|1°°" JETILE HDML_OUT.D2_N
GTX 224 GTY_224_TXO_P — =5 PCIE.TXD7_P MGTYTXP2_226 jt‘ oM PP T Toon
MGTYTX _FPGA.TX2_
MGTYTXPO_224 [ AF7  GTY_224_TX0_P GTY_224_TXON 100n] €252 PCIETXD7N T TN b I OMIFPGA.TX_CLK_P c2u4y) HDMI_OUT.CLK_P
AF6 _GTY_224 TXO_N MGTYTXP3_226 -
MGTYTXNQO_224 A2 2 T—eLt AL MGTYTXN3_ 226 | G4 HDMI_FPGA.TX_CLK_N 100n Il ) C245 HDMI_OUT.CLK_N
MGTYTXP1 224 [AE9 GTY. 224 TX1_P 1000y €253 £ 1 oon
MGTYTXN1_224 % %Rﬁ;:ﬂﬁf: | %sg:sgggf: MGTYRXPO. 226 | M2 HDMLFPGA.RXO_P €307y HDML_IN.DO_P
MGTYTXP2_224 | ADL  GIY. 224 TX2_F =223 X1 100n) | C254 1200 . M1 HDMI_FPGA.RXO_N 100n 1Ty 306 HDMLIN.DO_N
AD6_ GTY_224_TX2_N L === MGTYRXNO_226 -
MGTYTXN2_224 /Y0 3 llcct AL K2 HDMI_FPGA.RX1_P 100n
AC5  GTY 224 TX3_P MGTYRXP1_226
MGTYTXP3_224 |AC5S  GTY. 224 TX3 P 100n)| €255 K1 HDMI_FPGA.RX1_N
AC4  GTY_224 TX3 N GTY 224 TX2_P e PCIE.TXD5_P MGTYRXN1_226 €3057| HDMI_IN.D1_P
MGTYTXN3_224 [ALH GTY. 225 TX3 N H2 HDMI_FPGA.RX2_P ‘ =
GTY_224_TX2_N 100011 C250, PCIE.TXD5_N MGTYRXP2_226 i HOMI FPCARX2 N 100n 11 ) C304 HDMI_IN.D1_N
MGTYRXPO_224 [ AF2 GTY_224 RXQ_P MGTYRXN2_226 [ S en e 1 oon
L MGTYRXP HE2 5
MGTYRXNO_224 % GTY_224_TX3_P 00256 peirxpup Mgrvnx@i;g F1 c303) HDMI_IN.D2_P
MGTYRXP1_224 [REt 3 —eadRA0 GTY_224_TX3_N PCIE.TXD4_N - 1000l €302 HDMI_IN.D2_N
AE3 _GTY_224 RX1_N 100nj| €257, I
MGTYRXN1_224 Rk Bl T 22t RALN P7 HDMI_SI5319_CLK_P 100n
AD2_ GTY_224_RX2_P MGTREFCLKOP_226 L
MGTYRXP2_224 |AD2 GTY. 224 RX2_P P6 HDMI_S15319_CLK_N
MGTYRXN2_224 [ADL GTY._224 RX2N 100n] C226 MCTREFCLKON 22617 o oM IN_CLK_C_P
MGTYRXP3_224 [ABZ GTY.224 RX3 P GTY_225_TX0_P =5 PCIE.TXD3_P MGTREFCLK1P_226 |- "0 = b= ==
MGTYRXN3_224 [ ABL GTY.224 RX3 N GTY_225 TXON 1000y €230 PCIETXD3N RCIRECEREN 220 ‘ 289 HOMI_IN.CLK_P
- 100n 11y c291 HDMI_IN.CLK_N
MGTREFCLKOP_224 |AB7 GTR_REFCLKO_P 1000y €227 1 oon
MCTREFCLKON 224 |AB6__GTR_REFCLKO_N GTY_225_TX4_P — = PCIE.TXD2_P
MGTREFCLK1P_221 |7 GTY_225 TXIN 100ny| C231, PCIETXD2N N HDMLIN(TMDS)
MGTREFCLKAN_224 [-Y0x¢ 100 eans -
S GTY_225_TX2_P e PCIE.TXD1_P
GTY_225_TX2_N 100n11 €233 PCIE.TXD1_N
100nj1 €229
u3L) GTY_225_TX3_P = pcieTxoo_p .
XCAU25P - 2FFVB6761 GTY_225_TX3_N 100n11 €232 PCIE.TXDO_N Clock multipler
iy 225 GTY_224 RX0_P PCIE.RXD7_P
o0 ap| a5 GTY.225 Y0P GTY_224 RXO_N PCIE.RXD7_N
2 ol AAL GTY 225 TXON GTY_224 RX1_P PCIE.RXD6_P
MGTYTXNO_225 +3V3
MCTYTXP 225 | W5 GTY 225 TX4_P GTY_224 RX1_N PCIE.RXD6_N +3V3 L
MGTYTXN1_225 % GTY_224_RX2_P PCIE.RXD5_P
MGTYTXP2_225 |-U5 GTY. 225 TX2_P GTY_224 RX2_N PCIE.RXD5_N
MCTYTXN2 205 | U4 GTY_225 TX2 N
MCTYTXPS 205 | RB__GTY_225 TX3_P GTY_224 RX3_P PCIE.RXD4_P 1L .
MOTYTXNS 225 | R4__GTY_225 TX3_N GTY_224 RX3_N PCIE.RXD4_N FRERERE
S |12 |2 |S u39
Y2 GTY_225_RX0_P GTY_225_RX0_P PCIE.RXD3_P =
MGTYRXPO_225 | ¥2GTY.225_RX0_P S15319C-C—GM=ND
MGTYRXNQ_ 225 |_Y1_ GTY_225 RXO_N GTY_225_RXO_N PCIE.RXD3_N § % § §
_ .
MGTYRXP1_225 % GTY_225 RX1_P PCIE.RXD2_P R N O b Po- 13 BLASSRET \;%3
MGTYRXN1_225 m GTY_225_RX1_N PCIE.RXD2_N v
MGTYRXP2_225 | 12 GTY.225_RX2_P GND GND GND GND “ XA 6
T GIY_225 RX2 N GTY_225 RX2_P PCIE.RXD1_P Y4 2 XA
MGTYRXN2_225 = XB 7
MGTYRXP3_225 | P2 GTY_225_RX3_P GTY_225_RX2_N PCIE.RXD1_N 114.285 MHz e~ XB
MGTYRXN3_225 [ P1 GTY.225 RX3N GTY_225_RX3_P PCIE.RXDO_P 315 l_i%On GND 36 cvone
GTY_225 RX3 N PCIE.RXDO_N (DM REC K HDMI_REC_CLK_C_P 16] KOUT. |28 HDMI SI5310 € CLK P C30911100n  HDMI_SI5319_CLK_P
MGTREFCLKOP_225 %x gg‘ 3 ggm,&gg,&:,z HDMI_REC_CLK_C_N 17 gm:t EKSﬁi D9 HDMI_SI5319 C_CLK_N T HDMISI5319 CLK N
MGTREFCLKON_225 [—2-x TR REFCLKOP 10n | €222 PCIE.CLK P g SRR c3o811100n
MGTREFCLK1P_225 |11 GIR REFCLKOP g F=5__ paecke €316 11000 1 141
T6 GTR_REFCLKO_N PCIE.CLK_N P5 O RATEQ
MGTREFCLK1N_225 6-x 10n || C258 P oL 15 pr R M £
MI_CTL{I2C) 6O E1 a}e set to or [
HDMI third overtone 144.285 MHz
7] crystal
|
HDMI_CTL.SCL 22e¢,
2602 55
»A Al
»A AO
2l ¢ INT_cB INT_CB) Pg. 13
R74 »—81GND LoLft8 Pg. 13
4k7
12C: 0x68
<
GND  GND
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[ [ [ 5 [ [ 7 8
J10 B
+12V PCB-Edge_PClexpress_x8
A2 12v PRENTL Al PRSNT#1
224 €225 SAL0 33 PRSNT2_xT M
10u 10u 810 3y3AUx PRSNT2_x& ‘mkxe
PRONT2xg (248 xB
GND GND
s8] Tek TRST B9
x% ™I WAKE %x
A2 1po CIKREQ P& ____
)EAB ™S WAll PERST
PWRBRK [E3%
M2
PCIE{PCle_xB)o—
PCIE.CLK_P SND 13 BS.
-CLK. REFCLK smcLk [B3x
PCIE.CLKN ALY pEFCLKCh SMpAT|Bx —OPCIE{PCle_x8}
PCIE.RXDO_P B14| A16 PCIE.TXDO_P
HS00 Hslo_p[AL6  PCIE.TXDOP,
PCIE.RXDO_N BL8 oo oot reio sz PCIE.TXDON
. ™ i
PCIE.RXD1_P B19) r21 PCIE.TXD1_P
PCIE.RXDAN 820 :ggi‘: :g:i‘ﬂ A22 PCIE.TXDAN
PCIE.RXD2_P B23] r25 PCIE.TXD2_P
PCIE.RXD2_N B24 :ggg‘: :g:g‘ﬂ A26 PCIE.TXD2_N
PCIE.RXD3_P B27] r29 PCIE.TXD3_P
HS03 Hsi3_pfA29  PCIETXD3P
PCIE.RXD3_N B28 o0z oCle st g 1T PCIE.TXD3_N
. ™ i
PCIE.RXD4_P B33 A35 PCIE.TXD4_P
PCIE.RXD4_N B34 :282‘: :g::‘ﬂ 436 PCIE.TXD4_N
PCIE.RXD5_P B37] A39 PCIE.TXD5_P
HS05 Hsl5_p[A39  PCIETXDS_P,
PCIE.RXD5_N B38 ooa iy IV PCIE.TXD5_N
PCIE.RXD6_P Ba41l 743 PCIE.TXD6_P
HS06 Hsl6_p[A43  PCIETXDEP,
PCIE.RXD6_N B42 eoe iy IYTA PCIE.TXD6_N
PCIE.RXD7_P BA4s| rs7 PCIE.TXD7_P
HS07. HsI7_p[A4Z  PCIETXD7P,
PCIE.RXD7_N B4E ooy ol i VT PCIE.TXDZN
2 ™ 2
Swi R191
CV5-03B X 2ok
PRONT#1 o 1 -o/o-f’»xt PCIE.PWRGD] Pg. 13
2l 6540 x4
oot xB
sH 7—<\7
GND GND
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T i i i I i 5 5 i 7 B
+3V3 +3V3 +3V3
U346 U3LH U34F
XCAU25P —2FFVB676! XCAU25P —2FFVB6 76! XCAU25P —2FFVB676!
E9 lveca_ss HDMILIN_I2¢{12C) El4fvcco_s7 ACLY veco_gu
BANK 86 BANK 87 BANK 84
32?&32 K10110_11P_AD11P_86 HDMI_OUT_I2¢{12C} L‘EﬂHﬂ*SEEEA J12110_11P_AD15P_B7 Pg. 4 [HOT_SWAP_YELLOW AFL4 10 11P_AD11P_BY
o itns K9 {10 L1N_AD11N_86 VR LA H1Z4\0 |1N_AD15N_87 Pg. 4 [HOT_SWAP_RED AFL3l 10 L1N_AD11N_B4
USRfLEm 11110 12pP_AD10P_86 “DMLOU{'KSD 113 f10 L2p_AD14P_87 Pg. & [HOT_SWAP_GREEN AEL3]|0_L2P_AD10P_84
39{&01 110115 | 2N_AD1ON_86 HDMI_OUT_I2C.5CL H134 5| oN_aD14N_87 Pg. 4 [HOT_SWAP_BUTTON AFL3)|0_L2N_AD1ON_B4
- J9 110 13P_ADOP_86 si1410 | 3p AD13P_87 Pg. & [VIN_BULK_EN AD15l |0 | 3p_ADOP_84
19 {10 1 3N_ADON_86 x&L4 10 | 3N_AD13N_87 Pg. 10 [USERIN AE15l |0 L3N_ADIN_B4
UARTO(UART] 1110 14P_ADBP_86 FPGA_I3C{I2C} 215110 14p_AD12P_87 Pg. 4 [DDR_PRESENCE ADLY 6 | 4p_ADBP_84
UARTORX G110 | 4N_ADSBN_86 EPeAISC.SDA L4110 L4N_AD12N_87 Pg. & [VIN.MGMT_EN ADLY 10 | 4N_ADBN_B4
UARTA(UART) Unro Gcigo 10_L5P_HDGC_AD7P_86 N Sg 10_L5P_HDGC_87 >&13 10_L5P_HDGC_AD7P_84
e 10_L5N_HDGC_AD7N_86 I3C. 10_L5N_HDGC_87 >8CLH |0 | EN_HDGC_AD7N_84
ﬂAR“‘RX F10110 | 6p_HDGC_AD6P_86 Pg. 18 [HDMLIN_CD F14110_16P_HDGC_87 >8B15|0_| 6P_HDGC_ADGP_84
: F9 110_L6N_HDGC_AD6N_86 Pg. 17 [FPGA_ISC_EXT_PU F13110_L6N_HDGC_B7 Pg. 10 [Heater_ PWM AB16l 0 | 6N_HDGC_ADEN_84
xELL1|0_L7P_HDGC_ADSP_86 HDMI_CTL{I2C} Pg. 17 [I3C_EXT_PU E13110_17P_HDGC_87 Pg. 10 [FPGA_POWER OFF Y151|0_| 7P_HDGC_ADSP_84
AUX{JTAG} xEL0 110 | 7N_HDGC_ADSN_86 HOMLCTLSDA xE121{10 | 7N_HDGC_87 Pg. 10 [FPGA_POWER_CYCLE AALS |0 | 7N_HDGC_ADSN_84
AUX.RST 2110 | 8P_HDGC_AD4P_86 _CTL. D14t10 18P_HDGC_87 Pg. 10 [FAN_PWM AMLAl 10 | 8P HDGC_AD4P_84
Aui‘nis D101 0_| BN_HDGC_AD4N_86 et 2131 10_L8N_HDGC_87 8B4 |0 | BN_HDGC_AD4N_84
AUX-TCK D9 11o_LoP_AD3P_86 HDMI_CTL.SCL C14110 LoP_AD11P_87 FPGA_DDR{I2C} 16110 19p_AD3P_8u
AﬂX.TDI €9 110_LON_AD3N_86 Pg. 18 [ADMI_OUT_HPD C13110_LON_AD11N_87 EPCA DOR.SDA X161 10_LON_AD3N_84
cTos B9 11o_L10P_AD2P_86 Pg. 18 ( HDMLOE C12110_110P_AD10P_87 FPGAfDDRSD W1klo_L10P_AD2P_8
- A9 ||0_L1ON_AD2N_86 Pg. 18 CHDMLIN_HPD B12110 L10N_AD10N_87 GA_DDR.SCL W1510_L1ON_AD2N_84
xiﬂ I0_L11P_AD1P_86 Pg. 11 (S 5319 RST AL3 110 111P_ADSP_87 FPGA_PWR{12C} >13110_111P_AD1P_84
Pg. 12 [PCIE.PWRGD 10110_L11N_ADIN_86 Pg. 11 [INTCB A2 110 L11N_ADIN_87 EPeA PUR.SDA SEALL 10 | 11N_ADIN_84
xE1 10 112P_ADOP_B6 Pg. 18 [SD_SEL B14110 112P_ADBP_87 FPGAipr‘SD W12110_112P_ADOP_B
B 10 112N_ADON_86 Pg. 11 AL4 |0 |12N_ADBN_87 GA_PWR.SCL W13110_L12N_ADON_84
User LEDs
x X X X X
(=] Q Q Q Q
9 9 9 9 9
=] Q Q Q Q
® © © © ©
(=3 (=3 (=3 (=3 (=3
0 () () () ()
= S S S S
A8 o Ap7 o B06 o B05 o 204 J
o8 07 & o6 & o5 & o
M M M M P'II
o (=] (=] (=] (=]
=4 8 8 8 R40 8
R46 a R45 & R42 & R41 & 330R o
330R & 330R 3 330R 9 330R 3 i
2 2 2 2 2
= = = = =
Qs Q7 Q6 a5 Q4
BSS138PW BSS138PW  USR_LED3 BSS138PW BSS138PW USR_LEDS G BSS138PW
1
GND
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+3y3 +3V3 +3V3 +1V8  +3V3 +3V3
Pg.| [VDDSPD
c165 €166 Q22 géf" XR% Q24 R222
100n 100n BSSBLAKW, 115 BSSBLAKW, 115 OR
s
GND GND P
c318 sggk €324
100n PwR FLAG $ 100n 325
Pg. 13 [FPGAISC_EXT_PU < oo 100n
>
+3y3 4k7 u49
iiio TCA39306DCUR ff;‘i[ Rous . GND
2 n N
FPGAI3C{I2C) v Tlvrer2 vref1}2 2
uss FPGA_I3C.SCL GND 6lccin scual3 I3C_EXT.SCL 3 12
Ri22 RI23 beags17ADP 118 DDR{12C} FPGAI3C.SDA 5{spa2 spatf I3C_EXT.SDA 4l | BMO4B-SRSS-TB(LF)(SN)
FPGA_DDR{I2C} 4k7 4k7 . . 8len onolt y MAL
VCC(B) VCC(A)
FPGA_DDR.SCL 7lecih scial2 DDR.SCL oXb 13C connector
FPGA_DDR.SDA 6 3 DDR.SDA GND
SDAB  SDAA Vs
7 ol —3lEN  GND ﬁ
GND 1
I3C_EXT.SDA 2
I3C_EXT.SCL 4 uss
5 TPD4EO5UO6QDAARQL
$ 3
GND
PWR 12C MUX
+3V3
R150[[TR159 u23 +3V3_AON
FPGA_DDR{12C} 0 P I | TS5A3359DCUR
FPGA_PWR{I2C} o
FTDI{12C}o— EPeA PYRLSDA FPGA_DDR.SDA LNt —e vee |8 OR Mux bypass
GA_PWR.SD, 21N02 —o T~o— cOM |- PWR.SDA
FTDI.SDA 3103 —o C196 FPGA_DDR{I2C}o—\
100n FPGA_PWR{I2C} PWR{12C}
Pg. 10 [INL) 51IN1 FTDI{12C} FPGA_DDR.SDA 174
: 5l N2 onp FPGA_PWR.SDA 175 ] PWR.SDA
- ’<\7 GND FTDI.SDA 176 |
TSSA3L3'25;DCUR GND 3VIAON FPGA_DDR.SCL 177
FPGA_PWR.SCL 178 ] PwrscL
FPGA DDR.SCL Lnot—a_ veel® FTDL.SCL 179 T
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