1 | 2 | 3 | 4 | 5 | | 7 8
3y Sheet: QSFP+ heet: Clocking heet: Inputs Sheet: MCU 12C2_SDA
D3V3 XG_REFCLK_PQ XG_REFCLK_P S7_CLK_P DS7_CLK_P 57_5PI_C5_NQ S7_SPI_CS_N 12C2_5DAq] 262
GTX_LV25 61y _1v2 XG_REFCLK_NG] KIXG_REFCLK_N S7_CLK_ND DS7_CLK_N S7_SPI_SCKY K1S7_SPI_SCK 12c2_scLpf2¢2-5CL
GNDB GND S7_SPI_MOSIq S7_SPI_MOSI
12C3_5DAC| 2C3-SDA K7_CLK_P DK7_CLK_P S7_SPI_MISO DS7_SPI_MISO PLLSPI_LED LL-SPLLE
12¢3_scLqf2C3-5CL K7_CLK_N DK7_CLK_N S7_RST_N S7_RST_N PLLSPI_sckDJP LL-SPILCLK
QsFP_RST_NYSFP-RSTN S7_INIT_B S7_INIT_B PLL_SPI_DATAD}P LL-SPI_DATA
QSFP_PRESENT_NSFP-PRESENT_N LA_REFCLK_P DLA_REFCLK_P S7_DONE DS7_DONE PLLSTATUS_LDQ LL-STATUS_LD
QSFP_INT_NC[QSFP-INTN LA_REFCLK_N D LA_REFCLK_N PLL_STATUS_HOLDOVER|? LL-STATUS_HOLDOVER
QSFP_MODSEL_N<]5FP-MODSELN 12C1_SDA 12C1_SDA PLL_STATUS_CLKINO Q" LL-STATUS_CLKINO
QSFP_LP_MODEJRSFP-LP_MODE SYNC_CLK_1_P DSYNC_CLK_1_P 12¢1_scLd 12C1_SCL PLL_STATUS_CLKINL QP LL-STATUS_CLKIN1
SYNC_CLK_L_N DSYNC_CLK_1_N
12v0qt2ve SCPI_UART_TXD>CPI-UART_TX
EXT_TRIG_1_P D EXT_TRIG_1_P svoeY0 SCPI_UART_RXD{°CPI-UART_RX
EXT_TRIG_1_N D EXT_TRIG_1_N 3v3gEv3
2v52Vs 12C3_5DAC| 2C3-SDA
File: gstp.sch TRIG_OUT_P< TRIG_OUT_P 1vetV8 12¢3_scLpf2¢3-5CL
TRIG_OUT_NG TRIG_OUT_N 1v2qtV2 QsFP_RST_ND{RSFP-RSTN
1votVo-1 QSFP_PRESENT_NSFP-PRESENT_N
GTX_TRIG_OUT_PQ] GTX_TRIG_OUT_P ovsqoVs QSFP_INT_NC[QSFP-INTN
heet: RAM GTX_TRIG_OUT_N] GTX_TRIG_OUT_N GNDEND QSFP_MODSEL_NDiRSFP-MODSELN
:ggziggtqwzcz,sm svsoig—SB 5VO_NPVO-N QSFP_LP_MODEDRSFP-LP_MODE
placesc RAM,vé\é?ERAM—VREF & Inputs.seh TRIG_OUT_MUX_SELDJTRIG-OUT_SEL
RAM_VTTQRAM-TT ; TRIG_OUT_MUX_EQD|/RIG-OUT-MUX_EQ
GNDEND EXT_TRIG_2_P D EXT_TRIG_2_P K7_SPLCS_NQ K7_SPI_CS_N
EXT_TRIG_2_N D EXT_TRIG_2_N K7_SPI_MOSI4] K7_SPI_MOSI K7_DONEQK7-DONE
K7_SPI_MISO DK7_SPLMISO K7_RST_NDJK /-RST-N
SYNC_CLK_2_P D SYNC_CLK_2_P K7_SPI_SCKQ K7_SPLSCK K7_INIT_B QK 7-INIT_B
RAM_CLK_P] RAM_CLK_P SYNC_CLK_2_N DSYNC_CLK_2_N et Power Suol
eel: ower Supply
RAH-CHENS A ETH_REFCLK DETH_REFCLK K7_QSPI_CS_N TVOEN pLVO-EN 5V07N°1§35N
- - K7_Q5PI_cS_NgK/-QSPI_CS.| 1V0_1_600Dd] 1V0_1_G0OD 12v003
FiTe: ram.sch 5V0p5v0 33 K7_Q5PI_DQO<{K7-QSPI_DA0 1V0_2_600D4] 1V0_2_G0OD svoppP Y0
V3 3v3 R ov3 K7_qsPl_Da1<K7-QSPl_DAL 1V2_EN D1V2_EN 3v3pEY3
V55 oys onoR 1V2 K7_Q5PI_Da2<fK7-QSPI_DA2 1V2_600D4 1V2_G0OD 3v3_sBDPY3-58
heet: FPGA Support Vb iv2 PGND k7_sPI_Da3¢f<7-QSPI-DA3 1V5_EN D1V5_EN 2vsp2Ys
K7_QSPLCSNS k5 a5p"cs_N GNDGND 1V5_600D4] 1V5_G0OD 2vo2V0
K7_QSPI_DQOK 7 ospi_pqo SVO_NG 5v0_N PPS_IN_PPPS-IN_P 1V8_EN D1VB_EN 1veptV8
E;—ggi:—gg?m,msm,wi oL syncaPLL SYNC oL sYNC PPS_IN_NQFPS-INN 1V8_600D<] 1V8_G0OD 1v5|:>gg
- - PK7_QSPI_DQ2 PLL_SPI_LE VBACKLIGHT_P! VTT_EN DVIT_EN 1v20
K7_QSPIDQ3n 7 spi_pa3 PLLSPLLEQ, = b ek VBACKLIGHT N /BACKLIGHTP VIT_600Dd VIT_GOOD 1vo_1pitvo-1
PLLSPI_CLK P LL-SPL! N5 VBACKLIGHT_N 1vo_2
PLL_SPI_DATA 12V0| 2VO_EN PD2VO_EN 1v0_20Q
K7_INIT Bl k7 |N1T_B PLLSPIDATAG =T US. HOLDOVER svo_sab 22Y0 2V0_600D4 2V0_G0OD RAM_VREFDRAM-VREF
K7_RST_N| PLL_STATUS_HOLDOVERY - —>"P5Vv0_SB RAM_VTT
K7 DONE)KLRSLN PLLSTATUS,LDOPLLSTATUS—LD 3v3_53:>3v3 2V5_EN D2V5_EN RAM,VTTDOVS
= KIK7_DONE PLL_STATUS CLK\NOOPLLSTATUS—CLKINO GND)GND 2V5_60004 2V5_G00D ov5D
- PLL_STATUS_CLKIN1 3V3_EN D3V3_EN GNDDEND
GTX_V2q61x_1v2 PLLSTATUS_CLKINLG SCPI_UART_TX 3V3_600D4 3V3_G0OD VBACKLIGHT_PD|BACKLIGHT_P
PPS_IN_P SCPILUART X ©0 " ART RX 5VO_EN D5VO_EN VBACKLIGHT_NDVBACKLIGHTN
V3 3vs PP IN PO INN SCPLUART_RXD 5V0_600D<] 5V0_GOOD
V55 5y5 PPS_INND 5VO_N_EN D 5VO_N_EN TEMP1_ALERTD| EMP1-ALERT
2V0h v0 TRIG_OUT_SEL TEMPL_ALERTH 1¢\pg ALERT TEMP2_ALERTD||EMP2-ALERT
185 1ve TRIGOUTSELG o O UT MUX_EQ TEMP2_ALERTH 1 \p2 ALERT 0V5_600D4] 0V5_G0OD TEMP3_ALERTD||EMP3-ALERT
1V551vs TRIG_OUT_MUX_EQQ TEMP3_ALERTH 1 \yp3_ALERT OV5_EN DOV5_EN TEMP4_ALERTD|TEMP4-ALERT
V2 1v2 File: clocking.sch TEMP4_ALERTH 1EMp 4 aLERT VBACKLIGHT_EN DVBACKLIGHT_EN
ggjxvo,l BACKLIGHT_PWM DBACKLIGHT_PWM \zcz,scmgg—ggk
onop 1V0-2 RMII_CRS_DV DRMII_CRS_DV 5v0_SB! N
P CND RMIL_RXDO D RMII_RXDO —ESV058
- - File: pSU.SCh
e FrgEsTppaTERT— RMIRXD1 D RMII_RXD1
RMIL_TX_ENG RMIL_TX_EN
RMIL_TXDOJ] RMIL_TXDO
RMIL_TXD1d] RMIL_TXD1
ETH_PPS_OUTA] KIETH_PPS_OUT
RMII_REFCLK RMII_REFCLK
File: rgmii.sch File: mcu.sch
FIDL FID4 FANL FAN3
FIDUCIAL  FIDUCIAL FAN FAN
Ot Ot O O
FID2 FIDS FAN2 FANG
FIDUCIAL  FIDUCIAL FAN FAN
Ot Ot O O
FID3 FID6 LcD1
FIDUCIAL  FIDUCIAL LCD
Fix  [Fix EES
MH1 MHY MH7
CLEARANCE_4_40 CLEARANCE_4_40 CLEARANCE_4_40 :‘Eé}?'ugiﬁeld 656-60ABT3
3—1 GND 3—1 GND 3—1 GND PLL: :Assmann V20168
CLEARANCE_4_40 CLEARANCE_4_40 CLEARANCE_4_40
[F-LcNo [F-LcNo [F-LcNo
CLEARANCE_4_40 CLEARANCE_4_40 CLEARANCE_4_40
[F-LcNo [F-LcNo [F-LcNo
Andrew D. Zonenberg
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Sheet: /
File: maxwell—-main.sch
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1 | | 3 | 4 | 5
12C2_SDAG 15¢5_sDA
12€2.5CL5 ¢ _scL
ile: intermedia E—POWEI’.SCh -
5V0: 100 mA
12v heet: 1.xV rails AT30TS74_UDFN 5VON: 100 mA
P12vo 1vo_1pp1vo_t1 3V3_SB GND 12V0: 4A plus regulator inputs
5V0_SBh 5v0_se 1V0_2DD1V0_2 GNDi o I~ iGND 3V3.58 21V5 for LCD: Constant current, nominally 33 mA
3\/3(3_5513:)3\/3’58 1V0_1_GOODBD1V0_1_GOOD 1> [5.3v3_58 CLOL DDR RAM Vref, Vtt: standard regulator
DGND 1V0_2_600DCP 1V0_2_G0OD o 047 uF
1V0_ENCQILV0_EN :ﬁﬁggﬁj Zgﬁ ALERT | 3D TEMP1_ALERT o
12C2_SDAGK> 12C2_SDA . -
12C2_SCLDP12C2_SCL 1V20p1v2 Addr = 8'h98
1V2_600DDP1V2_GOOD
1V2_EN<KKILV2_EN Pullups for PGOOD signals in
AT30TS74_UDFN case MCU pullups are too weak
3V3_58.8| 17 3V3_5B
1V5DD1V5 vee AD 3V3_58 3V3_SB 1V0_1_60OD
1V5_G00DDP1V5_G00D OND_4 gyp AL —6—;'/‘3? . Chos 1V0_2 600D
1V5_EN<CKILV5_EN 12C2_SDA A2 83V3- 0.47 uF 1V2_GOOD
12¢ SCL-"'- SDA GN5| ) 1V5_G00D
1vV8Dp1ve 2.5CL.2) el ALERT [SDTEMP2_ALERT 1V8_G0OD
1v8_GOODCP1V8_GO0OD Addr = 8°'h9a VIT_GOOD
1VB_ENCKI1V8_EN 0V5_GOOD
RAM_VREF DD RAM_VREF AT30TS74_UDFN 3V3_GOOD
RAM_VTTDD RAM_VTT 3V3_SBBIyce A0 FL-GND 3V3_SB 2V5_GOOD
VTT_GOODDPVIT_GOOD OND_4 gyp AL [63V3-58B 5V0_GOOD
VIT_EN 15 3v3-58 €406 -
_ENGVTT_EN ——— A2 =047
SDA GN ’
OVSCPOVS5 12€2.5CL.2) scL ALERT [SDTEMP3_ALERT
OV5_ENCKIOV5_EN Addr = 8'h9c
0V5_G0ODDP 0V5_GO0D
File: Iv-rails.sch
AT30TS74_UDFN
heet: Higher voltage rail —
12V0512v0 5VoDP 5v0 3V3_SBBryEe A0 | L-3v3-58 3v3_58
SV0SBhsvo_sB 5V0_GOODDD5V0_GOOD GND_4] 6N AL (E3V3_5B Lo
V35833 sp 5V0_ENCKISVO_EN a2 [B3V3-5B o
GND5 6N SVO_NDD5SVO_N 12€2_SDA L] 5pp oNol
12€2.5CL2) sci ALERT 3D TEMP4_ALERT
12€2_SDAs 15¢2_SDA 5VO_N_ENCKISVO_N_EN Addr = 8'h9e
12€25CLs 12¢2_scL 3V3DD3V3
3V3_G0ODDP3V3_G00D
3V3_ENC3V3_EN
2V50p2V5
2V5_G0ODDP 2V5_G00D
2V5_ENCKI2V5_EN
2V0DP2V0
2V0_G0ODDP2V0_G00D
2VO_ENCKI2VO_EN

VBACKLIGHT_POY
VBACKLIGHT_EN
VBACKLIGHT_NOY
BACKLIGHT_PWMZ

DVBACKLIGHT_P
KIVBACKLIGHT_EN
DVBACKLIGHT_N
KIBACKLIGHT_PWM

File: igher— rails.sC
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Hard power switch (back side)

5V standby rail is just used to drive enable lines for DC-DC's

Doesn’t need high current

us6
MCP17555—DFN
12‘/(’-'_——5— VIN __ voUT
€323 P: GND
4.7 uF 25V F GND
ool e
ueo
OKL-T/3-W12P-C
12V0_1 ey PGOOD
12W-|_—L VIN SENSE
339 GNDE:?E GND vouT
22 uF 25V GND
12V0_9
GND|  R171 ?;‘%/TRK

2.2K 1%

—fosvo,ss
324
T

R205
LVK12RO12FER

3V3_SB_SENSE_HI

TESTPAD [hi [L03V3_SB_SENSE_LO

1 | 2 | 3 4 | 5
Expected efficiency @ 48V in is ~93%.
Assuming 7.3A load, we’ll dissipate a bit under 7W in this module.
Overcurrent shutdown at around 11A
. Converter is isolated, but in/out ground are connected
Input is 24V @ 4A or 48V @ 2A. since we don't actually need isolation.
Use 10A fuse to provide some headroom
Supply recommends more like 20 for inrush though? 12VO_SENSE_HI
VES180_MINIFITJR R206
VIN F13 FL1 LVK25R002FER
VIN BNX003-11 E36SC12009NRFA Lhi [l012VO_SENSE_LO
VIN PWRIN PWR_OUT 2 YVINFILT VIN VOoUT 12v0
VIN 2l c106 GND3 Gnp_iN SENSE+
100 uF 63V 100 uF 25V
GND |LgeNDIN GND_IN GND_OUT D GND TRIM SENSE-
GND GND ON/OFF GND_OUT [4IGND
GND
GND [
Sw2
SW_SPST
GND. - o 12VO_ON_N

2mR=-16mvess 12201 [, Vine |10 _12v0_SENSE_HI
1.25 mA/LSB 12¢2.5cL_2_| g vin® [C9 " 12vo_seNsE_Lo
><—43— Alert Vbus [—8—12v0
12¢2_SDAO—2—{ SDA GND |—L—GND
12C2_SCL| SCL Vs+ J—3V3_SB
ahos UBL  INAD3S
12mR =18 my @ 1.54 12C2.5DA__1 [, Vine |10 _3v3_5B_SENSE_HI
208.333 uA/LSB 12¢2.50A__2_| ng vin® 9 svs_sB_SENSE_LO
Alert Vbus [—83v3-58
12¢2.50A_4 | <y D —Z_6ND
12c2scl_5 | ¢, Ves |6 _3vsse
ehos U790 INA233

3v3_sB
C408

-la‘[f))%ﬂ uF

3v3_sB
C403

-la‘[f))%ﬂ uF
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1 T 2 T 3 T [ T 5 T 6 T 7 T 8
Us3
IAF12020A007V—-003—R
1V2_SENSE_HI
>LOSYNC usvy
1VO_EN_SHIFT 1] £ V0.1 SENSE_HI OKL-T/3-W12P-C R198
-1 - —— LVK12RO12FER
GND. %5}/0% >k 9 R195 12v0 H-EsmT ; e Fooop i50 1uz 00 Ihi v [L01V2_SENSE_LO 12 mR =18 mv @ 1.5a  3V3SB_L1 1,y Vin+ L0 1V2_SENSE_HI V358
TRIM  PGOOD 2D 1v0_1_GOOD VIN SENSE 2— - - - 208.333 uA/LSB 3V3_SB_ 2 ; 9 1V2_SENSE_LO
vt LVK25R005FER R GND_3 | cp ot | o -SP—<— Ao Vin— —2—172- - 393
’ SENSEs |7 1V0 1 SENSE 1551V0_1 i [Lo1VO_1_SENSE_LO 35 oF 25V 7] T x—— Alert Vbus 5 047 uF
n GND GND|
12v0 2] woir |B 1V0 1 RAW Vi o1 53 uF NP 12C2_SDAO—2—] SDA GND —/
- 12€2_SCLD—=2—] SCL Vs+ —63V3.5B
GND 4] GND  SENSE- [Bx 12V0_9 | ¢ 7Rk GND.
onol R167 6 | T ehea UGD  INAZ33
283 €299 €302 €305 €308 c311 C314 317 €320
22 uF == 22 uF == 22 uF == 22 uF 47 UF == 47 uF == 47 uF == 47 uF =T= 0.1 uF 12 mR =18 mv @ 1.5A  3V3SB_1 1,y Vin+ |10 _1V8_SENSE_HI 3358
oD ‘ GND| V8. SENSE_HI 208.333 uA/LSB 1202.50A__2_| Vin- |9 1V8 SENSE_LO 394
Suggested C3225X7R1C226MT or equivalent uss = - 3 Alert Vbus 8 1v8 0.47 uF
OKL-T/3-W12P-C R199 12C2_SDA__ 4 SDA GND 7 __GND GND|
US4 1VB_EN_SHIFT_L 52000 L5 1v8_G00D LVK12R012FER 12¢2.5CL__5 | oc| Ve |6 338
IAF12020A007V—-003—R 120 2 [pe censE |5 1V8 Ihi [L01V8_SENSE_LO
>LOTSYNCT €326 GND_3 | cyp VOUT % 1v8 8g'hgc U70  INA233
1VO_EN_SHIFT 1] £ 1VO_2_SENSE_HI 35 uF 25V 7 B
12v0_3
=1 SEQ 22 uF DNP = 3v3_sB__ 1 ’ 10 1V5_SENSE_HI 3V3_SB
52 5mR = 30 mV @ 6A _ | 10 1v5_ | _
GND. 152 61 triM PGOOD [2D1V0_2 600D R196 12V0_9 | seq TRK GND. 500 uA/LSB 12c2scL_2 |4t VIt G 1vs sENsELO
el LVK25R005FER GND|__R168 6 | 1 <— A0 Vin— —2—1" 395
SENSEs |7 1V0_2 SENSE 156 1vo2  |h L01V0_2_SENSE_LO Nl —_ ea spi 2] Alert Vbus [—5—1% T 047 uF
12V0_2 5 1V0_2_RAW Vi —¥A—— SDA GND
s B vour 2 1V0_2 12¢2.5CL__5 | oc| Ve |6 338
41 GND SENSE- [Bx
12V0 1VO_2_RAW ghge U71 INA233
€297 €300 303 306 m 321
22 uF == 22 uF == 22 uF == 22 uF 47 UF == 47 uF == 47 uF == 47 uF =T= 0.1 uF 5mR =30mve6A 1262.SDA_1 1,4 Vin+ |10 1VO_1 SENSE_HI 3358
GND) GND) I I I 500 uA/LSB GND_2 | 5 Vin- |9 1V0_1 SENSE_LO 396
1.xV rails are max 6A 3 Alert Vbus |8 1vo1 0.47 uF
Dual 1VO0 rails, one for GTX and ane for FPGA core LVK25 are rated for 2W 12C2_SDA__ 4 SDA GND 7 ___GND GND
6A through 5 mR = 180 mW max 12c2_sCL__ 5 ScL v 6 3V3_SB
us5 s+
IAF12020A007V—-003—R oro0 07> INAZS3
1V5_EN smr# >TNe
—EN_SHIFT L} ¢y
12v0.3] ¢ L1V5_SENSE_HI 5mR-30mveoch  12625DA_ 1 [, Vine |10 1v0_2 SENSE_HI 3V3_sB
GND, 153 6| e Peood KD 1vs 600D R197 500 uA/LSB V3SB__2 |\ Vin | —9__1vo_2 SENsE_Lo 0397
. E LVK25R005FER 3 8 1v02
8.45K 1% ! Alert Vbus —3— 0.47 uf
SENSEs |7 1V5 SENSE 8157 1vs IL01V5_SENSE_LO 12¢2_SDA_ 4| oy GND —Z__cND GND
12v02] vour 15 ——"1v5_Raw Vi s 12c2.5cL_ 5| ¢ Ves |6 3v3_ss
GND_4 | _ |8
GND  SENSE- [Bx g'ho2 U73  INA233
12v0 1V5_RAW
298 301 304 €307 €310 €313 316 €319 €322
22 uf 22 uf 22 uf 22 uf 47 uF 47 uF 47 uF 47 uF 0.1 uf
GND| GND| I I I
1V5 U59
R160 RT9088A
10K 1% VTT_END-L[ EN
REFIN REFIN
R170 PGOOD LD VIT_GOOD
10K 1% 3v3_SBD——=Y VCNTL
GN w521 vy REFOUT [&DRAM_VREF
GND. 4 PGND
%A 3
PGND VOUT | 29—DRAMVTT
81 GND SENSE |2
1vs REFIN RAM_VREF RAM_VTT o 3V3_SB
Lot Loesso Loesss Lesse Losss Loesse Lcssr L cass
10 uf 10 uf 1nf 0.1 uf 10 uf 10 uf 10 uf 4.7 uf
GND|
1vo_t Ubk
R186 RT9088A
10K 1% 0V5_END-L] EN
SREFIN | o
R187 PGOOD D 0V5_G0OD
10K 1% 3v3_SBD——=Y VCNTL
GN 521 vy REFOUT [ex
GND. 4 PGND
%A 3
PGND VOUT [ 2p—Dovs
81 GND SENSE |2
1v5 SREFIN ovs 3V3_SB VTT_EN Ro39 GND
° _ -EN_7o¢]
L x5 Locsns 377 Loosse Leso Lcsso L cse R240
o 10 uF 10 uF 1 nF 10 uF 10 uF 10 uF 4.7 uF OV5_EN
Regulator enables need >3.3V to switch on fully:
* |AFs need 4.2V min
* OKL-T/3 needs 3.5V min
Level shifter inverts, drive low to enable 1V2 or 1V8
1V5/1V0 are negative enable so after inversion, drive high to enable
5V0_SBD> ° ° °
R160 R162 R164 R166
10K 10K 3V3_SB 10K 3V3_SB 10K
1V5_EN_SHIFT 1VO_EN_SHIFT R163 1V2_EN_SHIFT R165 1V8_EN_SHIFT Andrew D. Zonenberg
1V5_EN . Q1A 1VO_EN . Q28 1OKG Q24 1OKG Q1B Antikernel Labs
R159 R161 1V2_EN 1V8_EN Sheet: /Power Supply/1.xV rails/
10K SSMENS5BNU 10K SSMENS5BNU SSMENS5BNU SSMENS5BNU : pply/1.
File: 1v—rails.sch
GND.
Title: MAXWELL Main Board
Size: A3 [ Date: 2020-07-16 Rev: 0.1
KiCad E.D.A. kicad (5.1.4) Id: 4/18
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1 | 2 | 3 | 4 | 5 | | 7 | 8
u61 2V5_SENSE_HI u67 U68
OKL-T/3-W12P-C R200 RPM5.0-2.0 5V0_SENSE_HI LM27761
2V5_EN_SHIFT_1 ¢y 5005 2% B 2v5_ 600D LVK12RO12FER xELrsEq PGOOD V0 L VN CPOUT
1ZV(ﬁ_—L VIN SENSE [5—2V5 Lhi [Ll02v5_SENSE_LO <ES | TRIM RTE . L caso 21 GNp vouT Lﬁﬁvo,rw L s
C342 GND_3 1 Gnp VOUT 2V5 SENSE [S2 K12R1 4.7 uF PAD| Gnp €391 4.7 uf
35 uF 25V 7 B 12v0 A i VoUT 125 Ihi [L05VO_SENSE_LO GN 1o 7 57 o
v 6 GNDm DNP L case Tao| VIN VOUT 5v0 SVONFB_S | yrp C1+ i GND
ool Ri7s —2— SEQ/TRK . 394
TRIM CTRL 22 uf 22 uF 5VO_N_END—8— EN T+
3.09K 1% GND.
GND SVO_N_FB o™ 5vO_N
U62 2VO_SENSE_HI GND 5VO_N_EN GND T E=MGND_
GND N_EN_757] [00K]
OKL-T/3-W12P-C R201 e s on
2VO_EN_SHIFT_1 10 LVK12RO12FER 5VO_EN )
—EN= —— EN PGOOD D 2V0_GOOD ! GND - Target —4.75V to provide LDO headroom
12v0 " § T cEnsE |_5_2V0 Ihi [L02VO_SENSE_LO T L3 We don't need exactly 5.0
343 GND VOUT 2V0 GND . -
S ey 7| eno D \E?L?ﬁ)ﬁz (R1+R2)/R2, R2 >= 50K
22 uF DNP GND -
R176 12V0_9 | 5eq TRK GNDLU-I- GND R = 209K
GND 6 | 1RiM GND
4.22K 1% GND
GND
3V3_SENSE_HI GND
ue3 GND
OKL—T/3-W12P—C R202
3V3_EN_SHIFT_1 | EN PGOOD 1—°D§V3,GODD LV_K:LZROIZFER 16 bits signed, 81.92 mV full scale
12v0 2 [t EnsE |5_3V3 Ihi [L03V3_SENSE_LO 2.5 uV/LSB
344 GND_3 1 Gnp VOUT 3v3
35 uF 25V 7| enp 12 mR = 12 mV @ 1A GND_ 1 [,y Vins |10 2V5_SENSE_HI 3V3_SB
m DNP All rails here are max 3A 208.333 uA/LSB GND__2_ o Vin— [—22V5_SENSE_LO 398
R177 12V0_9_f 5eq/TRK GND. LVK12 is rated for 500 mw % 2 Alert Vbus ? 2v5 0T oF
GND) 6 | Trim 3A through 12 mR is 108 mW 1202 SDAG SDA GND GND oND)
22K 1% 12¢2_sCLD—2— 5CL Vs |6 3V3.SB
g'heo U74 INA233
GND BACKLIGHT_SENSE_HI
GND, Ve 12 mR = 6 mV @ 0.5A GND_ 1 [ Vins |10 2VO_SENSE_HI 3V3_SB
il 384 208.333 uA/LSB VISB__2_ | up Vin— |9 2V0_SENSE_LO
MIC2605 04 uF 50V R203 < in ) 399
VBACKLIGHT_END 4 TEN 55 5 ] LVK12R100CER 12c2_soA b | Alert VbuS o np o I
Lhi [LOBACKLIGHT_SENSE_LO 12c2_scL__ 5 S S 6 3V3_SB
12vo PRV vout (-2 16.2K 1% Vi VBACKLIGHT_P ——5CL Vs+ -
C382 3 1 vop Fp 6 R18G VBACKLIGHT_P | (3¢5 ghe2 U75 INAZ33
0.1 uf 50V R18 GND S sov
2.2 uF 50V cies oz — oy
GNDl ap| FeND 12 mR = 36 mV @ 3A oNo_ 1 [y Vin+ |10 3V3_SENSE_HI 3V3_SB
PGND Vout = 1.25V * (RL/R2 + 1) 208.333 uA/LSB 1262.50A__2_| Vin- |9 3V3 SENSE_LO 400
L7 R2 <= 1K %3 1 Alert Vbus —83V3 —D|—o.u7 uF
sovo 10w RL = 16.2K 1262.SDA__4 | oy GND —Z__6ND GN
12c2.scL_5 | co Ves |6 __3v3sB
g'hes U76 INA233
100 MR = & mV @ 40 mA GND_ 1 [,y Vin+ |10 BACKLIGHT_SENSE_HI ~ 3v3_sB
25 uA/LSB 12¢2.5CL__2_| up Vin— |9 BACKLIGHT_SENSE_LO chot
x—3— Alert Vbus | —8—VBACKLIGHTP w047 v
5V0_SBD-@ * 12€2.SDA__4 | 5pp GND —Z__GND GN
s s 5.5 5.5 12c2.scL_5 | co Ves |6 __3v3sB
Q173 2V5_EN_SHIFT R178 2VO_EN_SHIFT R180 3V3_EN_SHIFT ghes U/7 INAZ233
10K a3A 10K 10K
2V5_EN & 2VO_EN & 3V3_EN & 3v3_sB__1 - 10 5V0_SENSE_HI 3v3_5B
- - - 100 mR = 10 mV @ 100 mA —5___ L1 A1 Vin+ — ! —
SSMENS5BNU SSMENS5BNU SSMENS5BNU 25 uArLSB oD 2 0 V%E, O 5VO_SENSE_LO .
GNDD> h %3 1 Alert Vbus [—85V0 —D|—o.u7 uF
1262.SDA__4 | oy GND —Z__6ND GN
12c2.scL_5 | co Ves |6 __3v3sB
We want a total of ~40 mA 8’'hgg U78 INA233
Backlight Vf is 17.4 — 19.8V @ 20 mA
Rext = Vdrop / (lout — (Vdrop / Rint))
40 ohms gives 33.75 mA
Max 1W inst power, 150C, 225 C/W
Worst case Vf = 17.4V, dropping 4.1V = 138 mW, 31.05C rise
Best case 19.8V, dropping 1.7V = 58 mW, 13C rise
66
TSCR421
BACKLIGHT_PWMD—L{ EN ouT %—DVBACKUGHLN
ouT
GNDM% ﬁ REXT  OUT |2
402 1% GND
Andrew D. Zonenberg
Antikernel Labs
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1 I 2 3 I % I 5 I 6 [ 7 [
Pinout generated by MIG
Can swap entire byte groups for routability, U3A u3c
or DQ lines within a byte group DDR3_SODIMM DDR3_SODIMM
1\’5 10_0_VRN_32 1v5_R64 o US M55 VRN 33 1\’5 [0_0_VRN_34 3v3aL29VpDsPD VSS DDR_DQS6_P_12 rpach 5 Das4_p 37 DDR _DAS3_P
DDR_DMUAELT) |0 | 1p_T0_32 >3 10_11p_T0_33 DDR_DMO_U6 | 0| 1p_1o_34 VsSs DDR_DASE_N_10 | pogp Ds4_N (135 DDRDAS3 N
DDR_DQ32AFAT7 1o | 4N_T0_32 >d111 10 1 1N_TO_33 DDR_DA0_US 15 | 1N_T0_34 RAM_VREF_1 | \reFpQ VsSs DDR_DM6_11 | pygo DMy 136 DDR_DM3
DDR_DQ33AFLY |5 | 7p 70_32 Y8 1 |0_L2P_T0_33 DDR_DAL_U2 15 | 5p 10 34 126§ \ReFca VsSs DDR_DAS3_5 | pqq pa32 [129 DDR_DA30G
DDR_DA34AFLS g | 5N _10_32 Y7 1 |0_L2N_T0_33 DDR_DA2_UL 15 | 5N_T0_34 VsSs DDR_DQS4_7 1 pqy D@33 [131 DDR_DQA26
DDR_DQS4_PAEL8 5| 5p 19 pgs_32 DDR_CLKO_PW101 5 5p 10 pgs_33 DDR_DQSO_P_W6 | 5| 5p 19 pgs_34 RAM_VTTD203 vi7 VsSs DDR_DQ48_15 | g5 pQ34 141 DDR_DQ28
DDR_DQS4_NAFL8) | 5y 70 pos_32 DDR_CLKON_W9 |5 5 70_p@s_33 DDR_DQSON_WS | |5 5 70_pas_s4 T 204] vIT VsSs DDR_DQ49_17 | pq3 pa35 |43 DDR_DQA29
DDR_DQ3SADLS o | 4p 10 32 »Y8 | 0 L4p_T033 DDRDA3_V3 |16 4p 10 34 VsSs DDR_DQ52_4 | pqy Da36 139 DDR_DA31
DDR_DA36AELS g | 4N_T0_32 Y71 |0_L4N_TO_33 DDR_DQ4_W3 1 | 4N_T0_34 VDD VsSs DDR_DAS5_6 | pgs pa37 132 DDR_DQ27
DDR_DQ37AFA9 |5 | 5p_10_32 s 111 10_15p_T0_33 DDR_DA5_U7 1 5 | 5p_10_34 VDD VsSs DDR_DQS0_16 | pqg pa3s |49 DDR_DQ25
DDR_DQ3BAF20l 5| 5\ 10 37 Y201 10 5N T0_33 DDR_DA6_VE | g | 5 10_34 VDD VsSs DDR_DQ51_18 | g7 Da39 |42 DDR_DQ24
DDR_DQ39AD18l |o_| 6p_1o_32 Y9 { 0_L6P_T0_33 DDR_DA7_V4 15 | 6p_10_34 VDD VsSs
RAM_VREF AEL6| |0 | 6N_TO_VREF_32 > WB 1 |0_L 6N_TO_VREF_33 RAM_VREF_W4 | 0 | 6N _T0_VREF_34 VDD VsSs DDR_DQS4_P_29 f pggy p DQss_p {134 DDR_DAs2_P
DDR_DMSAALYY |5 | 7p 11 37 DDR_CASNAE7] 5 | 7p 1133 DDR.DML_Y3 |5 7p 11 34 VDD VsSs DDR_DASAN_27 | pogy DQS5_N (152 DDR_DAS2N
DDR_DQAOAALS! 57 7y 711 37 DDRAL3AEZL 0 7y 11 33 DDRDA8_Y2 | 5| 7y 11 34 VDD VsSs DDR_DM4_28 |y, pMs5 [L53 DDR_DM2
DDR_DQ4LACLY |5 gp 11 37 PAB1 |0_18P_T1_33 DDR_DA9_V2 15 | gp 11 34 VDD VsSs DDR_DQ38_21 | g DQ4o |47 DDR_DQ18
DDR_DQ42ADLY | | gy 11 32 PAT ] |0_LBN_T1_33 DDR_DQ10_V1 15 | gN_T1 34 VDD VsSs DDR_DQ37_23 | g DQyy 149 DDR_DQ17
DDR_DQSS_P Y151 57 9p 11 pgs_32 DDR_BALAC8| |5 | 9p 11 pgs_33 DDR_DQS1_P ABLI 5 9p 11 pgs_34 VDD VsSs DDR_DQ32_33 | 9 pa42 157 DDR_DQ19
DDRDQSSNY16 | 5 gy 71 pos_32 DDR_RAS_N_ADB | || g\ 71 pgs_33 DDRDQSINACLY |5\ gy 71 pos_34 VDD VsSs DDR_DQ36_35 | g4 pa43 159 DDR_DA16
DDR_DQ43ABLA o\ 10p 71 37 DDR_CSNOAB7| 5 10p 71 33 DDR_DQLL WL | 57 10p 71 34 VDD VsSs DDR_DQ39_22 | g5 DQyy 146 DDR_DQ23
DDR_DQ44ABLS o | 4qy 11 32 DDR_ODT_OACT! 5| 40y T1_33 DDR_DQ12 YL | 5 10y 11 314 VDD VsSs DDR_DQ34_24 1 o3 Days 148 DDR_DQ20
DDR_DQ4SAMT g | 14p T1 SRCC_32 *PA91 10_111P_T1_SRCC_33 DDR_DQ13 AB21 5 | 11p T1_SRCC_34 VDD VsSs DDR_DQ35_34 | o4 DQ46 |58 DDR_DQ21
DDR_DQ46AMS) | | 14N T1_sRcC_32 2B 10 | 11N_T1_SRCC_33 DDR_DQ14 AC21 5 | 14 N_T1_SRCC_34 VDD VsSs DDR_DQ33_36 | pq15 pa47 160 DDR_DQ22
DDR_DQ47ABLE 1o | 15p _T1_MRCC_32 *AC91 101 12P_T1_MRCC_33 DDR_DQ15 AA3 1 5 | 15p T1_MRCC_34 VDD VsSs
Y8CL8 10 | 1oN_T1_MRCC_32 DDR_AOADSI 5 | 15N_T1_MRCC_33 DDR_RSTN_AAZ | |5 | 15N _T1_MRCC_34 VDD VsSs DDR_DQS7_P_47 f pgsp p pase6_p [L71 DDR_DAs1_P
DDR_DQ4BACLBl |5 | 13p T2 MRCC_32 DDR_A6ABLLI g | 13p_T2 MRCC_33 DDR_DQ16 ALY 5 | 43p T2 MRCC_34 VDD VsSs DDR_DQS7_N_45 | posy DQse_N (169 DDR_DASIN
DDR_DQ49ADLB |5 | 13N_T2_MRCC_32 DDR_ASACIAL 5 | 43N_T2_MRCC_33 DDR_DQ17 AB41 5 | 43N T2 MRCC_34 VsSs DDR_DM7_46 | > DM [LZQ DDR_DM1
DDR_DQSOABL7 o | 14p T2 SRCC_32 RAM_CLK_PDAALY 10| 14p_T2_SRCC_33 DDR_DQ1BACH] 15 | 14p T2 SRCC_34 VsSs VsSs DDR_DQ62_39 | ¢ pa4g [-L163 DDR_DQ15
DDR_DQSLACLT g | 44N_T2_SRCC_32 RAM_CLK_NDABLO} o | 14N_T2_SRCC_33 DDR_DQ19_AC3 | | | 14N_T2_SRCC_34 VsSs VsSs DDR_DQS8_41 | g7 DQ4g [165 DDR_DA11
DDR_DQS6_PAD20} |5 | 15p T2 pQS_32 DDRALLABIZ |5 | 15p T2 DQS_33 DDR_DQS2. P AAS | 5 | 15p T2 DQS_34 VsSs VsSs DDR_DQ60_51 | ;g paso 175 DDR_DQ8
DDR_DQS6_NAE20l | | 15y _12_pQs_32 DDR_A7ACA2 |07 15N _T2_DQS_33 DDR_DQS2 N_ABS | | | 15y _T2_DQs_34 VsSs VsSs DDR_DQ57_53 | pgs9 pas1 177 DDR_DQ12
DDR_DM6AALSY |5 | 46p T2 32 DDRALSAMSI g | 16p_T2 33 DDR_DM2_AB6 | |0 | 16p_ T2 34 VsSs VsSs DDR_DQ6L_40 | oo Das2 [164 DDR_DQ14
DDR_DQS2AA20 | | 1 6N_T2_32 ALl 10_L16N_T2_33 DDR_DQ20_ACE] 5 | 16N_T2_34 VsSs VsSs DDR_DQS6_42 | ooy Das3 |66 DDR_DA13
DDR_DQS3ACLY |5 | 47p 12 32 DDR AL4ACLS g | 47p 12 33 DDR_DQ2L_Y6 15 | 17p 12 34 VsSs VsSs DDR_DA59_50 | pq33 pasy (174 DDR_DQ9
DDR_DQS4ADLS 5 | 47y _12_32 DDR_A12AD13) g | 17N_T2_33 DDR_DQ22_Y5 15 | 17N_T2_34 VsSs VsSs DDR_DQ63_52 | g3 pass 176 DDR_DQ10
DDR_DQS5AB19l || 18p_12_32 Y131 10_118P_T2_33 DDR_DQ23 AD6] o | 18p_T2 34 VsSs VsSs
B20l 1o_ 18N_T2_32 Y121 10 1 18N_T2_33 »AD3 1 10| 18N_T2_34 VsSs VsSs DDR_DQS5_P_64 f pog3 p pQs7_p (188 DDR_DAsO_P
DDR_DM7 Y171 0| 19p_T3_32 DDR_ABADL] 15 | 19p T3 33 DDR_DM3_AD4 | |5 | 1gp_T3_34 VsSs VsSs DDR_DQSS_N_62 | pog3 Des7_N {186 DDR_DASON
RAM_VREF Y18 5 | 19N_T3_VREF_32 DDR_ASAELA] g | 1gN_T3_VREF_33 RAM_VREF_AD3 | | | 19N_T3_VREF_34 VsSs VsSs DDR_DM5_63 | py3 pm7 [L87 DDR_DMO
DDR_DA56 V16| |n_| 20p_T3_32 DDR_A2AD101 15 | 50p_T3_33 DDR_DQ24 ADL1 5 | 50p_T3 34 vss DDR_DQ46_S7 | ooy Das6 |81 DDR_DQ4
DDR_DQS7 VA71 5 | 50N_T3_32 DDR_ALAELOl 5 | 50N_T3_33 DDR_DA25 AEL ] g | Z0N_T3_34 DDR_DQ45_59 | g5 pas7 [-183 DDR_DA3
DDR_DQS7_PW1B| 5 | 51p 13 pQs_32 S8E12 10 | 21p T3 DOS_33 DDR_DAS3_P_AFS | 5 | 21p 13 pQs_34 DDR_DQ44_67 | poog pasg 191 DDR_DQ2
S o R R S R ot B o
_DQSBWIS| 5 | 5op 13 32 _BAO_AEB | 15 | 50p T3 33 _DQ26 AE3 | g | 50p T3 34 RAM_CLK_P_ R68 RAM_CLK_N _DQ47_56 | g DQ6o |89 DDR
DDR_DASOWL6] 5 | 55N _13_32 DDR_WE_N_AFB 5 | 25N _13_33 DDR_DQ27 AE21 5 | 55N_T3_34 60 {100} DDR_DQ40_58 | o9 pa61 |82 DDR_DA7
DDR_DQ6OVIB| 0" 55p 15 30 DDR_CKE_OAEL3| |17 550 13 33 DDR_DA28AE6 | |0 53p T3 34 DDR_RSTN_R69_f7—r GND DDR_DQ42_68 | 05, 0Q62 |-192 DDR_DG5
DDR_DQELVIS] 5 | 53 13_32 DDR_BA2AFL3| o | 3N 13_33 DDR_DA29 AES | o | 53N_T3_34 DDR_DQ4L_70 | po3y Da63 |14 DDR_DQO
DDR_DQ62 V141 5 | 5up 13 32 DDRASAFLY 16 | 54p T3 33 DDR_DQ30_AFS | o | 54p_13 304 U3
DDR_DQE3WL4| |5 54N T332 NC in 7K70T DDRAL0_AFO ] |0 ) o4N_T3_33 DDR_DQ3LAF2 | 5 | ouN_T3_34 DDR3.SODIMM
GND__R63 w13 GND__R65 V12 GND__R67 17 -
10_25_VRP_32 _ Bank 32 (HP) 10_25_VRP_33 _ Bank 33 (HP) 10_25_VRP_34  Bank 34 (HP) 200
12¢2_5DAGF220SDA
u2l u2) u2K 12¢2_5cL 2921 s
XC7K160T—2FFG676C XC7K160T—2FFG676C XC7K160T—2FFG676C “UGND197] o
Bank 32 = DQ[63:32] Bank 33 = addr/control Bank 34 = DQ[31:0] GND_201 SAL
5125| 1eor B0 [109 DDR_BAO
DDR_RST_N_30 | preer y BAL | 108 DDR_BA1
- o> |79 DDR_BA2
DDR_CKE_0_73 | (¢ p
RAM_VREF s DDR_CLKO_P 101 (o p A0 |98 _DDR_AO
Lewe Lan Law Loar Lo L POR-CLIONAE cron A bR
C166 c172 c178 c187 191 C195 L co04 - 4> | 96 DDR_A2
e Iw oF I 0.47 uF I 0.47 uF I 047 oF T 047 F T 047 o P4 GNDR207 e 76 | cgq os [o5 DoRA3
FPGA sid SODIMM sid TESTCLIP R208 =0 102} cxq p AL |92 DDR_A4
siae siae EERLl 209 =0 104] Sty a5 | 91 DDR_AS
= — - A6 |90 _DDR_A6
RAM_VREF . DDR_CS_N_0_114 86 _DDR_A7
TESTCLIP R210 101 20N A7 89 DDRAB
J_ C167 L c173 J_ €179 1 1V5 ¢ —I00}———=%= CS1N A8 —=22-DUR
LT UF T 047 uF T 047 F & Ao | B85 DDR_A9
GND| It 6 DDR_ODT_0_116] (570 Lo | 107 DDR_ALO
SODIMM side TESTCLIP R211 oo 120] opq 11 |84 DDR_A11L
[-LRAMVREF = Al |83 DDR_A12
RAM_VTT - DDR_WEN_113 | e A3 [ 119 DDR_AL3
L cies I C436 I c437 I Cc438 I ca7e L ciso TESTCLIP DDR_CAS N 1151 x5 ALy (8O DDR_AL4
o 100 uF 100 uf 4.7 uF 4.7 uF [GLRAMVTT DDR_RASN_110{ pas N A5 |78 DDRALS
SODIMM side Dual rank SODIMMs not supported
1vs
C169 C175 c188 192 196
100 uF 4.7 ufF 4.7 ufF 4.7 ufF 4.7 ufF
GN
SODIMM side
1vs
c170 176 c189 193 c197 199 201
B I 0.47 uF I 0.47 uFI 0.47 uFI 0.47 uFI 0.47 uFI 0.47 uF I 047 of T 0.47 F
SODIMM side
1vs
c171 c177 190 C194 c198 200 202

GN-[D 0.47 uF I 0.47 uF I 0.47 uFI 0.47 uFI 0.47 uFI 0.47 uFI 0.47 uF I 0.47 uF ]- 0.47 uF

SODIMM side

Route DQS and CK traces with 80 ohm impedance
Route DQ lines with 40 ohm impedance

Andrew D. Zonenberg
Antikernel Labs
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heet: Left Pods

GNDBGND
PO_UART_TXqp0po_uaRT_TX P0_12v04
PO_UART_RX 0 po_UART_RX PO_PRESENTD]
P1_UART_TXqpoD1_UART_TX P1_12v0d]
PL_UART_RX pop1_UART_RX P1_PRESENTD]
P2_UART_TXqp0po UART_TX P2_12v04
P2_UART_RX 002 UART_RX P2_PRESENTD]
P3_UART_TXqp0p3_UART_TX P3_12v04
P3_UART_RX: b0 p3_UART_RX P3_PRESENTD]
P4_UART TX 00 JART TX P4_12V04
P4_UART_RX 001, UART RX P4_PRESENTD]
PS_UART_TXqp0ps_uaRT_Tx P5_12v04
PS_UART_RX5 pop5_UART_RX P5_PRESENTD]
File: (eftpods.sch

PO_PRESENT_ 06_3v3

P1_PRESENT._| %105

P2_PRESENT_ g0

P3_PRESENT,_| 18103

P4_PRESENT_ %02

P5_PRESENT_|

heet: Pod Power

12C1_SDAOH
12C1_SCLDH

P11_UART_TX|
P11_UART_R

P10_UART_TX|
P10_UART_R

P9_UART_TX|
P9_UART_R

P8_UART_TX|
P8_UART_R

P7_UART_TX|
P7_UART_R

P6_UART_TX|
P6_UART_R

PO_PWREN|
P1_PWREN|
P2_PWREN|
P3_PWREN|
P4_PWREN
P5_PWREN|

Sheet: Right Pods

D5V0
DOV5
D5VO_N

DP6_12V0

P6_PRESENT
DP7_12V0

P7_PRESENT
DP8_12V0

P8_PRESENT
DP9_12V0

P9_PRESENT
PP10_12V0

P10_PRESENT
PP11_12V0

P12Vo
D3V3
DGND
KP0O_12V0 P6_12VODy
P6_PRESENT(
aP1_12V0 P7_12VOoDy
P7_PRESENT(
aP2_12V0 P8_12VOoDy
P8_PRESENT(
AP3_12V0 P9_12VOoDy
P9_PRESENT(
KP4_12V0 P10_12VODy
P10_PRESENT(
KP5_12V0 P11_12VOoDy
P11_PRESENTQ
©12C1_SDA
D12C1_SCL

KIP11_UART_TX
PP11_UART_RX

KIP10_UART_TX
D P10_UART_RX

KIP9_UART_TX
D P9_UART_RX

KIP8_UART_TX
D P8_UART_RX

[2Xa)

KIP7_UART_TX
DP7_UART_RX

KIP6_UART_TX
DP6_UART_RX

PPO_PWREN
PP1_PWREN
PDP2_PWREN
PP3_PWREN
DP4_PWREN
PP5_PWREN

X_TRIG_OUT_PQ
X_TRIG_QUT_NG

P11_PRESENT

KIGTX_TRIG_QUT_P
KIGTX_TRIG_QUT_N

2V5g
1v2qg
GNDG

POD6_UART_TXD}
POD6_UART_RX
POD7_UART_TXD}
POD7_UART_RX{
POD8_UART_TXD}
POD8_UART_RX
POD9_UART_TXD}
POD9_UART_RX
POD10_UART_TXD]
POD10_UART_RX
POD11_UART_TXD|
POD11_UART_RX]

K7_CLK_PQ
K7_CLK_NG

EXT_TRIG_PQ
EXT_TRIG_NG

LA_REFCLK_PQ
LA_REFCLK_NG

SYNC_CLK_P
SYNC_CLK_NG

TRIG_OUT_PDy
TRIG_OUT_ND;

P6_UART_TX
P6_UART_RX
P7_UART_TX
P7_UART_RX
P8_UART_TX
P8_UART_RX
P9_UART_TX
P9_UART_RX
P10_UART_TX
P10_UART_RX
P11_UART_TX
P11_UART_RX

—-<AK7_CLK_P
—-<AK7_CLK_N

F——<AEXT_TRIG_1_P
F——<EXT_TRIG_1_N

—-<LA_REFCLK_P
F—-<LA_REFCLK_N

—<SYNC_CLK_1_P
—<SYNC_CLK_1_N

——DTRIG_OUT_P
——DTRIG_OUT_N

Sheet: 10 FPGA

File: rightpods.sch

D3V3
p1ive
P1vo
DGND

DS7_RST_N
O S7_INIT_B
K1S7_DONE

S7_QSPI_CS_N{
S7_QSPI_DQOYY
S7_QSPI_DQ1Y
S7_QSPI_DQ2Y
S7_QSPI_DQ3

S7_QSPI_CS_N
S7_QSPI_DQO
S7_QSPI_DQ1
S7_QSPI_DQ2
S7_QSPI_DQ3

File: podpower.sch

File: jofpga.sch

P3_PWREN_E11 |
S7_QSPI_DQO_B11 |
S7_QSPI_DQ1 B12|
S7_QSPI_DQ2_ D10 |
S7_QSPI_DQ3_C10|

R212
3V3, 0
P5_PRESENT_A12 |
P5_UART_RX_A13 |
P5_PWREN_B13 |
P4_PWREN_B14 |

S7_QSPI_CS_N_C11 |
P5_UART_TX C12 |
PO_UART_TX_F12 |

P1_PWREN_E12 |
P4_UART_TX_ D12 |
P4_UART_RX_D13 |
P3_UART_RX_G14|

PO_PWREN_F14 |
PO_UART_RX_F13 |
PO_PRESENT_E13 |

P2_PWREN_D14 |
P4_PRESENT_C14 |

S7_SPI_SCK
S7_SPI_CS_N
s7_spi_Mosip-H
S7_SPI_MISO

P1_UART_RX_L14 |
P1_PRESENT_L12 |
P1_UART_TX_L13 |
P3_PRESENT_J11 |
P3_UART_TX_J12 |
P2_PRESENT_J13 |
P2_UART_TX_J14 |

K11
P2_UART_RX_ K12 |

10_0_14
I0_L1P_TO_DOO_MOSI_14
I0_LIN_TO_DO1_DIN_14
10_L2P_T0_D02_14
I0_L2N_TO_DO3_14
I0_L3P_TO_DQS_PUDC_B_14
I0_L3N_TO_DQS_EMCCLK_14
I0_L4P_TO_DO4_14
I0_L4N_TO_DO5_14
I0_L5P_TO_DO6_14
I0_L5N_TO_DO7_14
I0_L6P_TO_FCS_B_14
I0_L6N_TO_DO8_VREF_14
I0_L7P_T1_D09_14
I0_L7N_T1_D10_14
10_LBP_T1_D11_14
I0_LBN_T1_D12_14
I0_L9P_T1_DQS_14
I0_L9N_T1_DQS_D13_14
I0_L10P_T1_D14_14
I0_L10N_T1_D15_14
I0_L11P_T1_SRCC_14
I0_L11N_T1_SRCC_14
I0_L12P_T1_MRCC_14
I0_L12N_T1_MRCC_14
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13 1 veco £Q 8—amuxo_eq 13 1 veco £Q Eamuxz_eq AR
Al
14 GND_14 A% | MGTXTXP3_116
GND GND GND A3
PAD] GND [pan] cyo >A3 | MGTXTXN3_116
CHO_P_B6
15 15 _P_B6 | \GTXRXP3_116
MUX0_SELD—L3 SEL MUX2_SELD—L3 SEL CHON_BS | yyoryruns 116
INO_BUF_P_16 IN2_BUF_P_16
_BUF_P_16 | \yo_p _BUF_P_16 | |yo_p B2
INO_BUF_N__1 IN2_BUF_N_1 »B21 MGTXTXP2_116
e o L laeer e e
EXT_TRIG_PD—2— INe.p N - Lo | can2 UNUSEDLP_4 |y p QN - Lcuan | e CH1_P_Ch
5 0.47 uF 0.47 uF UNUSEDIN_ 5 0.47 uF 0.47 uF —P_Ch | MGTXRXP2_116
EXT_TRIG_IND—=— IN1_N — —=— IN1I_N CH1_N_C3 MGTXRXN2_ 116
SY56017R GN SY56017R GN -
2ng0 V2 2ng2 V2 gi MAPARE L
69 c71 <75 83 85 87 o3 95 99 c107 €109 c111 o | (OPPRELANE
0.1 uF 0.01 uF 0.1 uF 0.01 uF 0.1 uF 0.01 uF 0.1 uF 0.01 uF 0.1 uF 0.01 uF 0.1 uF 0.01 uF CH2_P_EL | orvmupit 116
6N GN CH2N_E3 | yGTXRXN1_116
F2
2V5 7 2 0V5 2V5 7 2 0V5 GTX_TRIG_OUT_PO—%— MGTXTXP0_116
LCC ﬁ‘; 3 o5 LCC ﬁ‘; 3 o5 GTX_TRIG_OUT_NG-EL- MGTXTXNO_116
2 183 Wy 6 2 183 Wy 6 CH3_P_G4 | y4GTXRXPO_116
veeo £Q -o—amuxi_ta veeo £Q -o—amuxs_ea CH3N_G3 | MGTXRXNO_116 Bank 116 (GTX)
GND_14 GND_14 U2M
GND GND
[pan] gyp [pan] cyo XC7K160T—2FFG676C
UNUSED1_P. R85 2v5
15 15 -
MUX1_SELD—=— SEL MUX3_SELD—=— SEL UNUSED1_N 220} R86 GND
INT_BUF_P_16 | |0 p IN3_BUF_P_16 | |0 p UNUSED2P RS7 2v5
INA_BUF_N_1 IN3_BUF_N_1 -
INO_N 11 CH1_P ovs 2v5 INO_N 11 CH3_P ovs 2v5 UNUSED2_N_{5571 RBB GND
&: 10 CH1N Chtl C443 &: 10 CH3_N C445 Cht7 Tie 2uzn(:lserl inputs to constant value
SYNC_CLK_ND—2 INL_P 0.47 uF 0.47 uF UNUSED2.P_4 |\ p 0.47 uF 0.47 uF so they don't oscillate
SYNC_CLK_PD—2— INL_N N UNUSED2N_5 ] |yq N N SY56017 @ VCCO=1V2
@ =
Sync clk inverted SY56017R SY56017R Output swing 780 mV differential below 1V2
for routability u31 u3s Input 400 — 2000 mV
2v5 V2 2v5 V2 Input to Vt max 1280 mV
c70 c72 76 cah 86 css Coh 96 €100 c108 c110 c112 rx
0.1 uF 0.01 uF 0.1 uF 0.01 uF 0.1 uF 0.01 uF 0.1 uF 0.01 uF 0.1 uF 0.01 uF 0.1 uF 0.01 uF o its terminated with 50 chms per leg o Avit
GN GN SE input range —200 to +1200 mV
Input voltage 150 to 1250 differential
u48 U49 uso0o us1
ADCMP582 ADCMP582 ADCMP582 ADCMP582
5 8 5v0_ 5 8 __ovs 5v0_ 5 8 __ovs 5v0_ 5 8 __ovs
5V0 veal vecoViT —8—aovs veal vecoviT —8— veal vecoviT —8— veal vecoviT —8—
e | vecl vceo jazvs Cae e vceo (—2—2V5 Cae e vceo (—2—2V5 Cae e vceo (—2—2V5
vceco 12 vceco 12 vceco 12 vceco 12
R142 R145 R148 R183
ovs_1 |y p Vs |14 [GRF}-SVON ovs_1 |y p Vs |14 [GRF}-SVoN ovs_1 |y p Vs |14 [5iF}-SVoN ovs_ 1 |yrp Vs |14 [5RF}-SVON
INO_ND—2—] VIN_P Qp |11 INO_BUF.N INL_ND—2—] VIN_P Qp |11 N1 BUF.N IN2_ND—2—] VIN_P Qp |11 N2 BUF.N IN3_ND—2—] VIN_P Qp |11 N3 BUFN
INO_PD—=— VIN_N QN [—10 INO_BUF_P IN1_PD—=— VIN_N QN (10 IN1BUF_P IN2_PD—=— VIN_N QN [—10 IN2_BUF_P IN3_PD—=— VIN_N QN [10 IN3BUF_P
R143 R146 R149 R184
[ VTN LE_P 2V5 [ VTN LE_P 2V5 [ VTN LE_P 2V5 [ VTN LE_P 2V5
LEN —8—{750}-°NP LEN —8—{750}-°NP LEN —8—{750}-°NP LEN —8—{750}-°NP
R144 R147 R182 R185
svoND—23 | ver SVON_ 13 | \er SVON_ 13 | \er SVON_ 13 | \er
GND__15 | cup GND__15 | cyp GND__15 | cyp GND__15 | cyp
5v0 o 5v0 o 5v0 o 5v0 .
ces 1 C7s c79 cs1 ] cot €353 C355 _1C359 363 C365 _1C369 €373
1 uF 0.01 uF 0.01 uF 1 uF 0.01 uF 0.01 uF 1 uF 0.01 uF 0.01 uF 1 uF 0.01 uF 0.01 uF
oND) It oND) It oND) It oND) Jt
5V0_N 5V0_N 5V0_N 5V0_N
66 c74 82 92 356 360 C366 €370
1 uF 0.01 uF 1 uF 0.01 uF 1 uF 0.01 uF 1 uF 0.01 uF
oND) oND) oND) oND)
2v5 o 2v5 o 2v5 o 2v5 .
67 1 cn c80 89 ] 351 354 357 _JC36t C364 367y 3t c374
1 uF 0.01 uF 0.01 uF 1 uF 0.01 uF 0.01 uF 1 uF 0.01 uF 0.01 uF 1 uF 0.01 uF 0.01 uF
oND) _I oND) _I oND) _I oND) _I
ovs ovs ovs ovs
68 c78 30 €352 358 362 368 c372
1 uF 0.01 uF 1 uF 0.01 uF 1 uF 0.01 uF 1 uF 0.01 uF

oo T oo T oo T Y
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1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
PODO_DO_PB2 T35 7 POD1_DO_PB2 T35 7 POD2_DO_PB2 T35 7 POD3_DO_PB2 Ty 7 POD4_DO_PB2 T35 7 POD5_DO_PB2 Ty 7 2L 55T N6 55T
PODO_DO_NB3| 130 y POD1_DO_NB3| 130 y POD2_DO_NB3| 130 y POD3_DO_NB3| 130 y POD4_DO_NB3] 130 y POD5_DO_NB3| 130 y POD3_DS_N_U22] |0 7p 1012 POD4_D3_NK25| |07 1p 1013 Polarity swap for rautability:
POD3_DS_P V224 04y _10_12 POD4 D3 P K261 15 |1\ 1013 * PODS_D7
PODO_D1_PBS| 1y o POD1_D1_PBS 1y o POD2_D1_PBS 1y; o POD3_D1_PBS| 1y o POD4_D1_PBS| 1y; o POD5_D1_PBS| 1y; o POD3_DO_N_U24| |07 5p 10 19 POD3_D2_PR26] |05 70 13 ; PODS 03
PODO_D1_NBS| 1y; POD1_D1_NBS| 13; POD2_D1_NBS| 1y; POD3_D1_NBS| 1y; y POD4_D1_NBS| 13; POD5_D1_NBS| 1y; POD3_DO_P_U25] 10" 5 0. 12 POD3_D2_N_P26 |07 5\ 10 13 ; poDu_D7
PODS_D4 P V231 5 | 3p 1o_pQs_12 POD4_ D1 P M251 5 | 3p 1o pQs_13 * POD4_D3
PODO_D2_PB1% 5 o POD1_D2_PB1% 1y o POD2_D2_PB1% 1y o POD3_D2_PB1% 1y o POD4_D2_PB1S 15 o POD5_D2_PB1% 1y o POD5_D4_NV24| |07 5\ 10 pas 12 POD4_DI_N_L25| |07 5\ 1o pas 13 * PODI D5
PODO_D2_NB1h 1357 POD1_D2_N1h 1357 POD2_D2_N1h 1357 POD3_D2_N1h 135 POD4_D2_NBLh 1357 POD5_D2 N1k 135 POD2_D3_N_U26 |0 4p 70 12 POD3_D3_P_P24 0™ un 10 13 : POD3 D
POD2.D3_P V264 0| 4N_T0_12 POD3_D3_NN241 5 | 4N 10 13 * PODITDO
PODO_D3_PB16 15 o POD1_D3_PB16 15 o POD2_D3_PB16 15 o POD3_D3_PB16 15 o POD4_D3_PB16 15 o POD5_D3_PB16 15 o POD2_D2_NW25| |0 sp 10 15 POD4_DO_PN26] |0 5n 70 13 L RoRsDe
PODO_D3_NBLT 135 y POD1_D3_NBLT 135 y POD2_D3_N1] 135 POD3_D3_N1] 135 POD4_D3_NB1] 135 POD5_D3_NB1] 135 POD2_D2 P W26 |0 5\ 0 12 POD4_DO_NM26 |07 5\ 10 13 - PODS DS
POD3 D4 NV2LY |5 | 6p 1012 POD4 D4 PR25] 5 | 6p 10 13 * POD2_D4
PODO_D4_PAZ| gy p POD1_D4_PAZ| gy p POD2_D4_PAZ| gy p POD3_D4_PAZ| gy p POD4_D4_PAZ| oy p POD5_D4_PA2| gy p POD3_D4_P W21 |07 o\ o VREF 12 POD4_DL_N_P25| |07 o\ 0 VREF 13 * POD2_D3
PODO_D4_NA3| pyo POD1_D4_NA3| pyo POD2_D4_NA3| pyo POD3_D4_NA3| pyo POD4_D4_NA| oyo POD5_D4_NA3| pyo POD1_D3 NAA2S| |07\ 7p 11 10 POD5_D6_PN19| |07 7p 11 45 : §002-02
- - - - - - PODL_D3_PAB2S 5| 7y 11 1 POD5_D6_NM201 5 7y 11 13 * nggzg})
PODO_D5_PAS| ovs o POD1_D5_PAS| ovs o POD2_D5_PAS| ovs o POD3_D5_PAS| ovs p POD4_D5_PAS| ovs o POD5_D5_PAS| ovs o POD2_D7_PW23| |0 gp 11 10 POD4_D2_PM24| 0™ a1y 13 * POD1 D6
PODO_DS_NAG| pyy POD1_DS_NAG| pyy POD2_D5_NAG| py; POD3_D5_NAB| py; POD4_DS_NAB| py; POD5_D5_NAB| py; POD2_D7_NMW24| |07 gn 11 12 POD4_D2_N_L24 | |07 5\ 11 13 * POD1_D5
- - - - - - POD1_D2_NAB26| |5 | 9p 11 pgs_12 PODS D3 NP191 5 gp 11 pos 13 » bop1.Ds
_L9P_T1_DAS_ _L9P_T1_DAS_ * POD1_D2
PODO_D6_PALS oy p POD1_D6_PALS oy p POD2_D6_PALS oy p POD3_D6_PALY oy p POD4_DE_PALY oy p POD5_D6_PALY oy p PODL_D2_PAC26| |0 | ox 11 Dac 12 POD5_D3_P_P20 |0 ox T4 pas 13 T popi-b2
PODO_D6_NAL4 o35y POD1_D6_NA14 o35y POD2_D6_NA14 o35y POD3_D6_NA14 o35y POD4_D6_NAL4 o35y POD5_D6_NA14 o35y POD2_DINY25| 0"\ 105 11 15 POD4_D7_NM21| |0 7 0p 11 13 ~ POBLDO
- - - - - - POD2_D1 P Y26 |0 10N T1 12 POD4_D7_PM22| |01 on 1 13 * PODO_D4
PODO_D7_PA1§ py5 p POD1_D7_PA1G py5 p POD2.D7_PALG py3 p POD3_D7_PALG py3 p POD4_D7_PALG py5 p PODS_D7_PALG py3 p POD2 DS NAAZS| 16 | 41p 11 sRCC_12 POD4DS P P23} g | 14p 11 SRCC_13 L popo-b3
PODO_D7_MALT pis POD1_D7_MALT pi3 POD2_D7_MALT pis POD3_D7_MLT pis POD4_D7_MLT pis POD5_D7_M1T pis POD2_D5_PAB24| |0 11\ 11 oRCC 12 POD4_DS_NN23| |0 11N 11 oRCC 13 L Ro%e-08
J158 7168 1178 7188 7198 1208 POD2_DE_NY23{ 5 12p 11 MRCC_12 POD4 D6 NN2LY 15 | 15p 1 MRCC_13
CONN_SFF8087 CONN_SFF8087 CONN_SFF8087 CONN_SFF8087 CONN_SFF8087 CONN_SFF8087 POD2_D6_PAA2Y || 15N T1_MRCC_12 POD4_D6_PN221 15 | 15N T1_MRCC_13
:ggg—gg—g% 10_L13P_T2_MRCC_12 gggg—gg—:s—ﬁ 10_L13P_T2_MRCC_13
P0_12v0DE8 sBO P1_12v0DEY sBO P2_12v0DE8 sBO P3_12v0DE8 sBO P4_12v0DBY sBO P5_12v0DE8 sBO POD1_D7_PAC23] :gftﬁgigfgsccccfg POD3_D7_P R22] :gftﬁgigfgsccccfg
9 51 9 51 9 51 9 51 9 51 9 51 POD_D7_NAC2E| |0 (1 in 1o once POD3I_D7_NR23| |0 (1 in 1o once
1 1 1 1 1 1 -D7_NAC24 |5 | 1 4N_T2_SRCC_12 D7 NR23| |0 14N_T2_SRCC_13
ng 222 agl 222 agl 222 pry| S pry| S pry| S PODO_D4_NW204 |5 | 15p T2 pos_12 POD3DINT241 5 | 15p T2 DQS_13
PODO_UART_TX<Y] sB3 POD1_UART_TX<Y sB3 POD2_UART_TX<Y] sB3 POD3_UART_TX<Y] sB3 POD4_UART_TX<Y] sB3 POD5_UART_TX<Y] sB3 PODO_D4_PY21| |0 1 on 19 Dae 12 POD3_D1P125| |0 1on 19 Dae 13
PO_PRESENTSMY sy P1_PRESENTSMY sy P2_PRESENTAMY sy P3_PRESENTAMY sBy P4_PRESENTAMY sy P5_PRESENTAMY sBy POD1_DL_NAD23| oy e o POD5_DA_P 120 | 1y on a2
2V0A1 2V0A1 P2 12V 2V0A1 2V0A1 2V0A1 —01-NA0 10_116P_T2_12 —0 -2 10_L16P_T2_13
g 555 g 555 g 555 g 555 g 555 g 555 PODL_D1 PAD24| |0 1oy T2 19 POD5_D1 NR20| |0 fon 12 13
PODO_UART_RXDAE sB6 POD1_UART_RXDAE sB6 POD2_UART_RXDAE sB6 POD3_UART_RXDAE sB6 POD4_UART_RXDAE sB6 POD5_UART_RXDAE sB6 POD2 Db NAB22| o ron=e— POD3_DEP T22| o roh-T2—
POAZVBL] of- PLANVGL] o P2AVBL] of- P3AVBL] o PLANVGL] o P5A2VB1] op- POD2 DL PACaY| (O-LL7P-T2-12 POD3 DE N T3] 1O-LL7P-T213
PODO_DO_NAB2L| |0 oh 22 POD5_D5_pU10| Lot hT2t3
GNDB1, GNDB1, GNDB1, GNDB1, GNDB1, GNDB1, -DONABLL 10 1 18P 1212 -D5 P91 10_L18P_T2_13
2| &P 2| &P 1| ENP )| 6P )| 6P | &P PODO_DO_PAC2Y |5 | 1gN_T2_12 POD5_DS_NU20{ 5 |18y 12 13
GND GND GND GND GND GND POD1_D6_NAD2L POD5_DO_P_T18
4 4 4 4 4 4 -D6_ 10_L19P_T3_12 -D0_ 10_L19P_T3_13
GND GND GND GND GND GND POD1_D6_PAE21 POD5_DO_N T19
4 4 4 4 4 4 -D6_ I0_L19N_T3_VREF_12 -DO_ I0_L19N_T3_VREF_13
GND GND GND GND GND GND PODO_D2_PAF24 POD1_D4_P P16
7 7 7 7 7 7 _D2_PAF24 15 | 20p_T3_12 -D4_PP161 9 | 20P_T3 13
GND GND GND GND GND GND PODO_D2_NAF25 POD1_D4_N NL7
7 7 7 7 7 7 _D2_NAF25| |0 | 70N_T3_12 ~D4 NN17 10 | 20N_T3_13
GND GND GND GND GND GND POD1_DO_NAD26 PODO_D6_P_R16
1 1 1 1 1 1 -DO_NAD26| |0 21p_T3_pQS_12 _D6_PRI61 o |21p_T3 DQS_13
GND GND GND GND GND GND POD1_DO_PAE26, PODO_D6_N_R17
1 1 1 1 1 1 -DO_PAE26] g | 54N_T3_D@S_12 D6 NRI7| |0 | 21N_T3_DQ5_13
GND GND GND GND GND GND POD1_D5_NAE23 POD5_D7_N NLB
1 1 1 1 1 1 -DS_NAE23| |0 0P T3_12 D7 NN1B| |5 | 77p 7313
GND GND GND GND GND GND POD1_D5_PAF23 POD5_D7_P_M10
T T T T T T D5 10_L22N_T3_12 D7 10_L22N_T3_13
GND GND GND GND GND GND PODO_D3_NAD25, PODO_DS_P U17
1 1 1 1 1 1 _D3_NAD25| |0_| 73p_T3_12 _D5_P U171 1o 23p_T3 13
14 oD SHLD 14 oD SHLDGND 14 oD SHLDGND 14 oD SHLDGND 14 oD SHLDGND 14 oD SHLDGND PODO_D3_PAE2S| 1o | 3 13 12 PODODSN TA7 10 233 13 13
GND  GND FHLDGGND GND  GND [SHLD GND  GND [SHLD GND  GND [SHLD GND  GND [SHLD GND  GND [SHLD! PODO_DINAE22] |0 Sup 13 10 PODO_D7_PR1B| 0 2up 13 13
J15A J16A JL7A J18A J19A J20A PODO_DI_PAF22l o 4N 135 17 NC in 7K70T PODOD7_NPIBY |0 4N 713 13
CONN_SFF8087 CONN_SFF8087 CONN_SFF8087 CONN_SFF8087 CONN_SFF8087 CONN_SFF8087 Y20] 10755 1 Sl 42 16 U16] 10 55 13 T
020 02E
XC7K160T—2FFG676C XC7K160T—2FFG676C
D14 D16 D18 D20 D22 D24
£SD7008 £SD7008 £SD7008 £SD7008 £SD7008 £SD7008
PODO_DO_P_1 15— cnpl_3_6ND PODLDOP_1 o g3 GND POD2.DOP_1 5 —cnpl_3_GND POD3DOP_1 5 cypl3 6ND POD4DOP_1 ro— g3 GND  POD5.DOP_1 5 cnp 3 GND .
PODODON_2 | o cup |6 PODIDON_2 | 0 cup |6 POD2DON_2 | 0 cup |6 POD3DON_2 | 0 cup |6 PODADON_2 | 0 cnp |6 PODSDON_2 | 0 cup |6 e
GND |2 GND |2 GND |2 GND |2 GND |2 GND |2 1 GND
PODODIP_4 | |5 cnp L3 PODLDIP_4 | |5 cnp L3 POD2.D1P_4 | |5 cnp L3 PODIDIP_4 | |5 cnp L3 POD4DIP_4 | |5 cnp L3 PODS_DIP_4 | |5 cnp L3 4+
PODODIN_5 | g cnp |15 PODIDIN_5 | g cnp |15 POD2DLIN_5 | g cnp |15 POD3DIN_5 | g cnp |15 PODADIN_5 | 0 cnp |15 PODSDIN_5 | g cnp |15 P16
oND L2 oND L2 oND L2 oND L2 oND L2 s B TESTCLIP
PODO_D2P_7 | g PODLD2P_7 | g POD2.D2.P_7 | g PODID2P_7 | g POD4D2P_7 | g POD5_D2P_7 | g [F-LPo-t2v0
PODO_D2N_8 | o POD1D2N_8 | g POD2.D2N_8 | o POD3D2N_8 | o POD4D2N_8 | o POD5S_D2N_8 | o =i
PODO_D3_P_10 | |4 POD1_D3_P_10 | |4 POD2.D3_P_10 | |4 POD3I_D3_P_10 | |4 POD4_D3_P_10 | |4 POD5_D3_P_10 | |, o oRESENT
PODO_D3 N_11 | g POD1D3N_11 | g POD2.D3N_11 | g POD3_D3N_11 | o POD4_D3N_11 | g POD5_D3N_11 | o 5 TP0D0 UART.TX
D15 D17 D19 D21 D23 D25 3 PODO_UART_RX
£SD7008 £SD7008 £SD7008 ESD7008 ESD7008 ESD7008 4 GND
PODOD7N_1 oo .3_GND PODLD7N_1 5 cnp L3 _GND POD2.D7N_1 5 cnpl_3_6ND POD3D7N_1 o cnp 3 GND POD4D7N_1 5 cnp 3 GND  POD5D7N_1 5 —cnpl_3_GND
PODOD7P_2 | |0 cup 6 PODID7P_2 | |0 cuplb POD2D7P_2 | |0 cup b POD3D7P_2 | |0 cuplb POD4D7P_2 | |0 cuplb PODSD7P_2 | |0 cup 6
GND |2 GND |2 GND |2 GND |2 GND |2 GND |2
PODODEN_4 | o cnp |43 POD1DEN_4 | o cnp |13 POD2.D6N_4 | o cnp |13 POD3DEN_4 | o cnp |13 POD4DBEN_4 | o cnp |13 PODS_DEN_4 | o cnp |13
PODOD6P_5 | |0 cnp |25 PODID6P_5 | |0 cnp |25 POD2.D6.P_5 | |0 cnp |45 POD3D6.P_5 | |0 cnp L5 POD4D6P_5 | |0 cnp |25 PODSD6.P_5 | |0 cnp |25
GND L GND L GND L GND L GND L GND L
PODO_DSN_7 | g POD1 DS N_7 | g POD2.D5N_7 | g POD3DSN_7 | g POD4_DSN_7 | g POD5_D5N_7 | g
PODOD5 P_8 | o POD1 D5 P_8 | o POD2.D5P_8 | o POD3 D5 P_8 | o POD4 D5 P_8 | o POD5D5P_8 | o
PODO_D4_N_10 | o POD1_D4_N_10 | g POD2D4_N_10 | g POD3_D4_N_10 | g POD4_DL_N_10 | g POD5_D4_N_10 | g
PODO_D4_P_11 | o POD1_D4_P_11 | o POD2.D4_P_11 | o POD3_D4_P_11 | o POD4_D4_P_11 | o POD5_D4_P_11 | o
D33 D34 D35
£SD7008 £SD7008 £SD7008
PODO_UART_RX_1 (5 cnp L_3_GND POD2_UART_RX_1 (5 cnp L_3_GND POD4_UART_RX_1 (5 cnp L_3_GND
PODO_UARTTX_2 | |0 cxp L6 POD2_UARTTX_2 | |0 cxp L6 PODA_UARTTX_2 | |0 cnp L6
GND |2 GND |2 GND |2
PO_PRESENT_4 | |5 cnp L3 P2_PRESENT_4 | g cnp L3 PLPRESENT_4 | g cnp L3
%2110 GND |2 %2110 GND |2 %2110 GND |2
GND L GND L GND L
%2110 %2110 %2110
POD1_UART_RX_8 | | POD3_UART_RX_8 | | POD5_UART_RX_8 | |
POD1_UART_TX_10 | o POD3_UART_TX_10 | o POD5_UART_TX_10 | |,
P1_PRESENT_11 | o P3_PRESENT_11 | o P5_PRESENT_11 | o
Andrew D. Zonenberg
Antikernel Labs
Sheet: /Inputs/Left Pods/
File: leftpads.sch
Title: MAXWELL Main Board
Size: A3 | Date: 2020-07-16 Rev: 0.1
KiCad E.D.A. kicad (5.1.4) Id: 11/18
1 I 2 I 3 I 7 I I 5 | 7 | 5




1 [ [ 3 [ 4 5 [ [ 7 [ 8
Current Monitoring
GND__1 : 10 PO_VSHUNT
GND 2 AL \/lﬂ+ 9 PO_12V0 Bleed resistor is ~100 ohms.
PO_ALERT 3 AQ Vin-— 8 P0_12V0 Max safe power limit is 400 mW or 63 mA.
- 4 | Alert Vbus ——" "= 50m @ 1A = 50 mW 1K ohms gives ~10 mA, which is well below safe limits.
12C1_SDAG—2— SDA GND [—L—GND Load Switches F1 KDVOGFROSOET is rated for 200 External resistor dissipates 100 mW, at the upper limit F7
12C1_SCLD 5 scL Vs + 6 3v3 1A o for an 0402, but only briefly during shutdown. 1A 21
P1_ALERT_B6 5537 8h80 U5  INA233 3v3D—3— vce VOUT DPO_12V0 3V3_3 ryece VOUT DP6_12V0
P6_ALERT_D3 | 10 1p_To_34 VOUT vouT
P7_UART_RXD—S3- 10_LIN_TO_34 1ZV(ﬁ_—E1 VIN BLEED PO_VSHUNT 12ﬁ_—i VIN BLEED P6_VSHUNT
P6_UART_RXD—2% 10_L2P_T0_34 GND__L 1 Vin+ [—L10 PL VSHUNT Fl 13 PAD yin s PAD yin
P6_PRESENTD—A3{ |0_L2N_T0_34 V32 a0 Vin— —2P112vo 22 uF 25V D
P6_UART_TXG-B3-{ 10_L3P_TO_DQS_34 Pi-“-"“% Alert Vbus —8P112vo GND;\“‘ GND SR -8 GND 4 16ND SR -8
P7_PRESENTD—AZ |0_L3N_TO_DQS_34 12C1_SDA SDA GND |—L—6ND u17 L o u23 L e
P2_ALERT_BS | |0 4p_To_34 12¢1sCL_ 5 fsc Vst O 3V3 PO_PWREND—2— EN DNP P6_PWREN_2 | ¢y DNP
PO_ALERT_AS 1 o_| 4N_T0_34 : Tk NCPA&5525IMNTWG—H GND! F2 NCPA&5525IMNTWG—H GND! F8
P7,FyBARPTWTR>é§p% I0_L5P_TO_34 8'h82 1A c8 1A R0
p3.ALERT C5 | 1O-LoNTO3% 3V3_3 ryece VOUT DP1_12V0 3V3_3 ryece VOUT DP7_12V0
~ —==— 10_L6P_T0_34 GND__ 1 . 10 P2_VSHUNT
PL4_ALERT_C4 AL Vin+ vouT VouT
N —£4 | |0-L6N_TO_VREF_34 12C1_SDA__2 | »( Vin— L9 P2_12v0 12vo Ly BLEED P1_VSHUNT 12vo Ly BLEED P7_VSHUNT
PB_UART TXJ——— 10_L7P_T1_34 P2_ALERT__ 3 8 P2.12V0 + PAD + PAD
P5_ALERT_D4 | o 7y T1 34 1264 5bA & Alert Vbus 7 oND C14 VIN C26 VIN
PO_PWREN_F3 | 0" 5p 11 34 I2Ci-SCL =— SDA GND [—-—%V GNTD 22 uF 25V, . GNTD 22 uF 25V, .
PO_ALERT_F2 | |0 6r 11 54 —SCL_2 _fscL Vs+ 80— GND SR e L GND SR T
_LBN_T1_. u1s C20 u24 C32
PQ,UART,RXD% I0_L9P_T1_DQS_34 ghek U7 INAZ33 p1 PwREND—2] N NP P7_PWREN_2 | o NP
PEPRESTERT 2 :gftigﬁﬁoé}ffﬁ NCP45525MNTWG—H GND| 3 NCP45525MNTWG—H GND| F9
P7_ALERT_D2 | |0 1o 11 34 eNo_1 [, Vint L0 P3 VSHUNT 1A 2o 1A -
PB_UART_RXD—2L 10_L11P_T1_SRCC_34 12¢4.SCL__ 2 )q Vin— —2P3.12v0 3V3_3 Ivee VOUT DP2_12V0 3V3_3 Ivee VOUT DP8_12V0
P7_PWREN_C1 | 011N _T1_SRCC_34 P3-A'-ERT% Alert Vbus —8P3-12v0 VOUT VOUT
PLO_ALERT_Gh | 0™ 12p 11 MRCC. 36 12C1_SDA DA GND I —Z__6ND 12V0 1 [ R P2_VSHUNT 12V0 1 [ R P8_VSHUNT
PL1_ALERT_F& |5 | 45N T1_MRCC_34 12¢4.sCL_5 |scp Vs+ |—&—3V3 s Teap| VIN L Tean| VIN
PLL_PWREN_H4 1|6 | 13p_12 MRCC_34 TS T 22 F 25 G 22 o 25V
P10_PWREN_H3 | 5 | 13N_12_MRCC_34 8’h8s GND 4 16ND SR -8 GND 4 16ND SR [-©
P9_UART_TXG-H2 |0_L14P_T2_SRCC_34 u19 L u2s L3
P10_UART_RXD—HL 10_L14N_T2_SRCC_34 Vi1 [, Vins |10 P4 _VSHUNT P2_PWREND—2—{ EN DNP P8_PWREN_2 | ¢\ DNP
PQ,PRESENTDj—z 10_L15P_T2_DQS_34 GND__2 | g v%g— 9 P412V0 NCP45525IMNTWG—H GND| iy NCP45525MNTWG—H GND| F10
Pll,UARLRXDﬁ 10_L15N_T2_DQS5_34 PUALERT__ 3 | )ort Vbus |8 _P4_12v0 A R10 A R22
P11 AR TX - e 12C1SDA__ 4 fgpp GND |—L—G6ND 3V3_3 ryee VOUT DP3_12V0 3V3_3 ryece VOUT DP9_12V0
P11_PRESENTD— " I0_L16N.T2 34 12¢c1scl_ 5 |op Vsy O 3V3 vouT VouT
PLO_UART_TX G2 10_L17P_T2 34 12V0 1 [ R P3_VSHUNT 12V0 1 [ R P9_VSHUNT
P10_PRESENTD—23{ 10_L17N_T2_34 ghes U9 INA233 + PAD + PAD
> ML 0 18P T2 34 (2:%6 F 25V o (2:58 F 25V o
Li u u
sl {0 L18N_T2 34
M3 1 10_L19P_T3_34 V31 1aq Vin+ [—L0 PS5 VSHUNT oo A ono = 6—_]_ oo A ono = 6—_]_
M2 |5, T3 ) 3V3__ 2 |9 Ps5.12v0 u20 C22 u26 C34
121 10_L1SN_T3_VREF_34 b5 AR5 A0 Vin & e v — NP PO_PWREN_2 | ¢ NP
Np | [O-L20P-T3-34 1261 spa__ 4| Alert Vbus |—— 0 NCP45525IMNTWG—H GND| £5 NCP45525MNTWG—H GND| F11
>N {0 120N_T3 34 - SDA GND —— N N
P4 1 0_L21P_T3_DQS_34 12¢1sCL_ 5 fsc Vst O 3V3 R11 R23
P31 |0_L21N_T3_DQS_34 3V3_3 Ivee VOUT DP4_12V0 3V3_3 Ivee VOUT DP10_12V0
P6_PWREN_L3 | |07\ 50p T3 34 ghga U10 INA233 VOUT T
L2 ey 12V0 1 [ R P4_VSHUNT 12V0 1 [ R P10_VSHUNT
M54 10_123p T3 34 wi_ 1 [ Vint L0 P6_VSHUNT L Teao] iy e Toan ]
M4 10 123N_T3 34 12C1.SDA__ 2 i 9 P6.12V0 22 uF 25V 22 uF 25V
P5 — —=— A0 Vin— —=— °= GND| 4 6 GND| 4 6
X—=— |0_L24P_T3_34 P6_ALERT 3 8 P6_12V0 GND SR GND SR
N4 — —— Alert Vbus ———"°=
X——— |0_L24N_T3_34 12C1_SDA 4 7 GND u21 Cc23 u27 C35
L5 — SDA GND —— 2 P10_PWREN_ 2
L5 {1025 34 12¢1.5CL_5 | o) Ves |6 3v3 P4_PWREND—2—] EN DNP - _2 e DNP
04D S NCP45525MNTWG—H GND| 6 NCP45525MNTWG—H GND| F12
XC7S6-1FTGB196C g'hgc U1l INA233 1A R12 1A R24
3V3_3 Ivee VOUT DP5_12V0 3V3_3 Ivee VOUT DP11_12V0
3v3__ 1 . 10 P7_VSHUNT vout vout
12¢150L 2 2(1] mt 9 PT12v0 12v0 t N BLEED P5_VSHUNT 12v0 t N BLEED P11_VSHUNT
P7_ALERT__3 8 P7_12v0 e Tean)] VIN Lo Tean)] VIN
12C1_SDA__4 éLDEArt VGDN“S 7__GND /E 22 uF 25V, /E 22 uF 25V,
12c1scl_5 | ¢, Ves |6 33 GND GND SR 6—_1_ GND GND SR 6—_1_
5 u22 c24 P11 PWREN 2 u28 36
ghge Ul2 INA233 P5_PWREND—=— EN DNP = —<— EN DNP
P6_PRESENT. R107 3v3 NCP45525IMNTWG—H GND NCP45525IMNTWG—H GND
P7_PRESENT R108
P8_PRESENT R109 12C1_SDA__ 1 : 10 P8 _VSHUNT
— = Al Vin+ —
P9_PRESENT R110 6ND_2 | 5 Vino 9 ps_12v0 TESTTPEUP
P10_PRESENT :111 PBALERT__3 | ) (ot Vbus 8 P8 12v0 1 PO_PWREN 3V3 o 3v3 °
P11_PRESENT p—=—R112 12C1.SDA__4_| e GND —Z__6ND 4+
- 12c1scL_ 5 | 2() Ves |6 3v3 P10 Lo L 1o Locos Lcws L cin
TESTCLIP 0.47 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF
ghoo UL3  INAZ33 EEREY GND| 1 GND) 1
33 . 3v3 .
i2caspa_1 [, Vint L0 P9_VSHUNT 2 R 1 1o Locis Lo Locuss
i 0.47 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF
Ni_2 |, Vino 9 pa_12v0 ol o T o T u ol o T o T u
PO_ALERT_ 3| plort Vbus |8 P9_12v0 ® ®
12C1.SDA__4 | e GND —Z__6ND 3V3 . 3v3 .
12¢4.sCL_5 |scp Vs+ |—&—3V3 c3 RS 1o Lo Lciso Locuse
0.47 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF
gho2 ULL  INAZ33 GNDl R ’ ‘ GNDl R ‘ v
33 . 3v3 .
:58'23: 5 AL Vin+ %iig'ﬁcgm cy 1 1 Lo Lo Locuss
- AO Vin— —2—P10- 0.47 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF
PLOALERT_ 3 | piort Vbus |_B8__P1o_12vo GND| _I GND| _I
12C1_SDA__ 4 SDA GND 7 __GND INA233 decoupling NCP45525 decoupling
12c1scL_ 5 | 2() Ves |6 3v3
8'hos U15 INA233
2caspa_1 [, Vint L0 P11 VSHUNT
12€1.SCL__2 | Ap Vin— 9  P11_12V0 Andrew D. Zonenberg
P|121€:L§§1 2 Alert Vbus 72 2:‘;'12\/0 Antikernel Labs
= SDA GND ——— N
12¢1.5CL__ 5 oL Vor 6 33 Slheet. /Inputs/Pod Power/
File: podpower.sch
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1 I I 3 I & ' = '
R120

[100] M6 MNMGTRREF_115

GND. 130 GTX_1V2D M5 | MGTAVTTRCAL_115
QSFP_CAGE €279 XG_REFCLK_AC

XG_REFCLK_PD I 0.1 uf : MGTREFCLKOP_115
XG_REFCLK_N I CoztlmUF XG_REFCL| C. MGTREFCLKON_115
K6 | MGTREFCLK1P_115
CONN_QSFP_HOST K5 | MGTREFCLKIN_115

TLon L
C271 C272
22 uF 0.1 uf

L4
L QSFP_VCC_RX

I C273 I C276
22 uF 0.1 uf
GND _I

LS
L QSFP_VCC_TX

I C274 I C277
22 uF 0.1 uf
GND _I

L6
L QSFP_VCCL

I C275 I C278
22 uF 0.1 uf
GND _I

3V3

3V3

3V3

QSFPVCC_RX_10 rycerx 12c_scL Hil<iacs_scL
QSFPVCCTX_29 | ycerx 12c_5DA [F12012C3_5DA
QSFP_VCCL_30 | yicy
GND GND LPMODE |-31-qQsFP_LP_MODE
4 1GND  MODSELN QSFP_MODSEL_N
7| GND RSTN QSFP_RST_N
GND  MODPRS_N QSFP_PRESENT_N
GND INT_N QSFP_INT_N
GND
GND
GND
GND
GND
GND
GND
QSFP_TX1_P_36 | 1y; p Rxt_p |17 QSFP_RX1_P
QSFP_TXI_N_37 | 1yi Rx1_N |18 QSFP_RX1_N
QSFP_TX2_P_3 | 15 p RX2 P |22 QSFP_RX2_P
QSFP_TX2.N_2 | 15 Rxo N |21 QSFP_RX2_N
QSFP_TX3_P_33 | 1y3 p Rx3 P |14 QSFP_RX3_P
QSFP_TX3_N_34 | 13 \ Rx3 N |15 _QSFP_RX3_N
QSFP_TX4_P_6 | 1y p Rl p |25 _QSFP_RX4_P
QSFP_TXA_N_5_| 14 Rt N |24 QSFP_RX4_N

No extra ESD protection needed here?

Module is grounded long before signal contacts mate.

TP20
TESTCLIP

E_I_QSFP_VCCJ?X

P21
TESTCLIP

|3_1_GND

TP22
TESTCLIP

E_I_QSFP_VCC_TX

P23
TESTCLIP

E_I_QSFP_VCC1

All RX pairs swapped for routability

QSFP_TX1_P_H2 |
QSFP_TX1_N_H1

QSFP_RX4_N_J4 |
QSFP_RX4_P_J3 |

QSFP_TX3_P_K2
QSFP_TX3_N_K1

QSFP_RX2_N_L4 |
QSFP_RX2_P_L3 |

QSFP_TX2_P_M2 |
QSFP_TX2_N_M1

QSFP_RX3_N_N4
QSFP_RX3_P_N3

QSFP_TX4_P_P2 |
QSFP_TX4_N_P1

QSFP_RX1_N_R4

MGTXTXP3_115
MGTXTXN3_115

MGTXRXP3_115
MGTXRXN3_115

MGTXTXP2_115
MGTXTXN2_115

MGTXRXP2_115
MGTXRXN2_115

MGTXTXP1_115
MGTXTXN1_115

MGTXRXP1_115
MGTXRXN1_115

MGTXTXPO_115
MGTXTXNO_115

MGTXRXPO_115

QSFP_RX1_P_R3

MGTXRXNO_115 Bank 115 (GTX)

uzL
XC7K160T-2FFG676C

Andrew D. Zonenberg
Antikernel Labs
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1 [ 2 [ 3 | 4 [ 5 |
R33
EXT_TRIG_2_P_{755] EXT_TRIG 2N
U35 R34
PPS in inverted for routability KSZ9031RN SYNC_CLK_Z_PSYNC_CLK_Z_N
5210014 ASV3 AVDDH R50
K7,QSPLDQO<>—§-ZL I0_L1P_T0_DOO_MOSI_14 Et AVDDH LED2/PHYADL 1K
K7_QSPI_DQ1 I0_LIN_TO_DO1_DIN_14 47 ETH_LED1_N R99
K7_QSPI_DQ2 10_L2P_T0_DO2_14 B g%g:ow LECLARHIEDO strapr PHYADDRIL0] = 0 PPSINP_[T55} PPSINN
R213  K7_QSPI_DQ3o-A I0_L2N_TO_DO3_14 4 OVDDH Need external terminators
3V3, B I0_L3P_T0_DQS_PUDC_B_14 4 ool Y00 RGMILTXDO since these go to a VCCO=3.3V bank
K7_5PI_M0SID-B284 10_L3N_T0_DQS_EMCCLK_14 MV2_ 4| pool Xo4 |20 RGMILTXD1 _ .
K7_SPI_MISOG I0_L4P_TO_DO4_14 DI D2 |21 RGMILTXD2 Eg;gogai-rs ftor r?rutatb-l-ty
SCPI_UART_TX I0_L4N_TO_DO5_14 1von—L14 | pvopL D3 |22 RGMILTXD3 autocorrects
SCPI_UART_RX I0_L5P_TO_DO6_14 18 DVDDL 6TX_CLK 24 RGMII_TX_CLK 3V3 251 4 LEDL_ P
10_LSN_T0_DO7_14 . 23 | pypoL TX_EN |—25_ RGMIL_TX_EN ETH_LED LEDL N
K7_QSPI_CS_No-S231 10_L6P_TO_FCS_B_1 26 < 3V3_—=R25216 -
RMII_CRS_DVS24 |0_L6N_TO_DOB_VREF_14 | Ot RXD3/MODES 21— [33 f+2  RGMILRXD3 iy P61 15 | [P
10_L7P_T1_DO9_14 39 | DVBOL RXD2/MODE2 28— [55 J+5  RGMILRXD2 LER S
DVDDL 31 —=g4b  RGMI_RXD1
RMII_RXD1 S22 |0_L7N_T1_D10_14 MV2_PLL__ 44| pool piL Rxp1/MoDEL (313 —ROW-RX0 ETHAP_11 | oy p
PPS_IN_N 10_LBP_T1_D11_14 = RXDO,/MODEO G5, 8 ETHATAP_12 | (s rap
PPS_IN_P I0_LBN_T1_D12_14 RX_DV/CLK125_EN 33733 RGMII_RX_DV ETHLAN__10 | cyy
RMILTX_EN I0_L9P_T1_DQS_14 %431 1p0_0 RX_CLK,/PHYAD2 —35 [T/ zgn::—;ﬁ—c‘:m L
RMIL_TXDOD-E22 10_LON_T1_DQS_D13_14 MDC —36 — —  RGMIL| . ETH.BN__ 4
%<211 |0_1L10P_T1_D14_14 %13 1 NC/GND MDIO |—3Z RGMIL_MDIO SL3V3 ETH_B_TAP__ 6 CHL:AP
MAC_I2C_SDAB2L1 | | 10N_T1_D15_14 GND[ﬂﬁ 33 INTN 385 ETH.BP_ 5 S:E*N
RMII_REFCLKG223 10_L11P_T1_SRCC_14 PAD | pap CLK125_NDO/LED_MODE 41— [Torf48 3V3 strap: dual LEDs =
RMIL_TXD1D-224 |0_L11N_T1_SRCC_14 RESETN —42 ——  RGMILRST_N ETHCP_ 3 | s p
K7_SPI_SCK I0_L12P_T1_MRCC_14 ETHAP__2 | 1xrxp_A ETHLCTAP 1| ¢z map
ETH_PPS _OUT I0_L12N_T1_MRCC_14 ETHAN__3 | 1xrxM_A 45 ETH.CN_ 2 ¥
RGMILRX_CLK G221 |5 13p 12 MRCC_14 ETHBP__ S5 | 1xrxp B e 46 Giktlt
RGMIILRSTN_E23 | 15 | 13N _T2_MRCC_14 ETH.BN__6 | 1xrxM_B MR ETH_REFCLK ETH_D.N__ 8 "
RGMILRXD3 G241 |6 | 14p T2 SRCC_14 ETHCP__7 f1yxrxp_c 4 49 GND ETH.D_TAP__ 7 CH[:
RGMILRX_DV_E24 1 5 | 14N_T2_SRCC_14 ETH.CN_8 | 1yxpxm_c By , ETH.DP_ O CH[ Ll
RGMII_MDC_E25 {5 | 15p_T2_DQS_RDWR_B_14 TETS”TZPXD EI:—S—Z—LQ— TXRXP_D 12K 1% ikl
ROMILRXDL 625 ] }S;ﬁ:ﬁ:@:@?ﬁ ’B[i?fT’CSG’B’“ [G-LR6MITXCLK o OND_17 ] ship :
RGMILRXDO_G26 | || 16N T2 AL5. D31 14 o5 BEL_FUSE_0B826-1G1T-23-F
RGMILRXD2 F251 |0 17p_T2_A14_D30_14 TESTCLIP 600R @ 100 MHz e
RGMII_MDIO_E26 1 o | 17N _T2_A13_D29_14 [N 3v3 ASV3 1v2 . €133
Rgmf;‘)—&zﬁ I0_L18P_T2_A12_D28_14 = c113 €120 126 €130 Locire Locis Lo 0.1 uF
f :g,igg,g,:ié,gsg,i B i Tw uF T 0.47 uF T 0.47 uF == 0.47 uF T 0.47 uF =™ 0.47 uF ETH_A_TAP_I I_GND
%6211 |0_[19N_T3_A09_D25_VREF_14 [ 3v3 138
RGMII_TXDZ_H » » 1v2 .
RMI_DOS 124 (o101 T a o Lo Lo Lo TV o uf
_L20N_T3_A07_D23_ TESTPAD c117 c119 125
MACI2C_SCLI2LY |0 1 21p T3 DQS_14 1v2 ool T vF T 047 uPTTT 047 uF T 047 uf T 047 uF ST 047 uF ST 047 o ET“—B—TAP—I I—GND
k7_sp1 cs ND-H221 10_1 24N_T3_DQS_A06_D22_14 e ¢ ¢ oN ° o135
RGMII_TXDO_J24 | 5 | 25p_T3_A05_D21_14 P28 600R @ 100 MHz 0 i uf
RGMILTXDL J25] 0 2oN_T3_A04_D20_14 TESTPAD vz ALV2 '
ExLTR\G,z,PD—LKZ-Z- 10_L23P_T3_A03_D19_14 FL-A1v2 _I: c115 I c122 I c128 I C131 ET“—C—TAP—I I—GND
EXT_TRIG_2_N 10_L23N_T3_A02_D18_14 4.7 uf 4.7 uF 0.47 uf 0.47 uf
SYNC_CLK_2_P 10_L24P_T3_A01_D17_14 TETSPTZ;AD ool T T T chfp
SYNC_CLK_2_N 10_L24N_T3_A00_D16_14 A1V2_PLL 600R @ 100 MHz
PLL_SYNC 1025 14 Bank 14 (HR) ;'!:31; = 1wz ALVZPLL ET“-D-TAP—I I—GND
U2F o I 123 I 129

XC7K160T-2FFG676C
GND.

A3V3 T4.7 uf -l- 0.47 uF

U39

AT24MAC402—-UDFN

3V3_|_——L VDD Sl 6 MAC_12C_SCL Eg; 3V3
€132 4 lyss SDA MAC_12C_SDA

strap: advertise everything but gig/half

0.47 uF
RGMILRX_DV_5z 39 GND 6N - Wp_N |Z_3v3 Andrew D. Zonenberg
strap: no 125 MHz refclk out ALl Antikernel Labs

A2 Sheet: /RGMII PHY/
Addr = 8'ha0 File: rgmii.sch

RGMII_RX_CLK ‘*0 GND

strap: PHYADDR[2] = 0

Title: MAXWELL Main Board

Size: Ak [ Date: 2020-07-16 Rev: 0.1
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1 | 2 | | 4 | 5 | 6 | 7 | 8
Swap ext refclk polarity for routing
This just introduces a 180 deg phase shift
If we need ultra precise sync we can correct PLL configuration
U36A c231
0.1 uf PLLIR =1
CLK_OCXO_AC_P oneoe 1 CLK_OCXO_P, CLK_OCXO_AC_P PLLIN = 1 feet: Trigger and Reference Jnputs
- P28k INO_P CLKOUTO_P H-DS7_CLK_P 156.25 MHz LVDS -0CX0.f H - = PLLLPFD freq = 10 MHz EXT_TRIG_1_P<KITRIG_IN_1_P 5V0a5V0
CLK_OCXO_ACN29 ¢\ kino_N CLKOUTO_N [2D57_CLK_N R94 PLL1 VCXO: 100 MHz EXT_TRIG_1_N<KITRIG_IN_1_N 2v5<K12V5
100 VCO tune slope = 60 ppm/V = 6 kHz/V GNDeND
REF_IN_AC_N23 ¢ |N1_p CLKOUT1_P D K7_CLK_P CLK_OCXON LK_OCX0_ACN PLL1 CP = 1.6 mA EXT_TRIG_2_P<KITRIG_IN_2_P 5VO_N<KISVO_N
REF_IN_AC_P26| 3 PLL1 loop filter:
—INAC_P28 ¢ kN1_N CLKOUTL_N PPDK7_CLK_N o * 72 ok EXT_TRIG_2_N<KITRIG_IN_2_N
*C1 =56 nF
VCXO0_AC_P36f ggciy_p cLkouT2_P 3D RAM_CLK_P 100 MHz LVDS 0.1 uf * C2 = 270 oF REF_IN_PlRer_IN_P
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GND GND VCCINT VCCO_16 TS oo
GND GND VCCINT VCCO_16 =
GND GND VCCINT VCCO_16 i 8o-SZ] it 8.0
GND GND VCCINT VCCO_16 6
K7_RST_ND—EE PROGRAM_B_O
GND GND VCCINT VCCO_16 W oonee] boxe.o
GND GND VCCINT VCCO_16 -DONEG =
GND GND VCCINT 3V3_p7
GND GND VCCINT VCCO_32 W3 15 ;ZGSVSJ
GND GND VCCINT VCCO_32 GND T2 | s
GND GND VCCINT VCCO_32 P5 | oo Confi
GND GND 110 VCCO_32 M—Mil
GND GND 1v8 VCCAUX VCCO_32
GND GND 'i'iii VCCAUX VCCO_32 XCTKL60T-2FFG676C
GND GND VCCAUX K7_INIT_B 56 3V
GND GND M10J yccaux VCCo_33 '57
GND GND P10+ yccaux VCCo_33 K7_RSTN 3
GND GND VCCO_33 K7_QSPI_CS_N_——R245
GND GND 2v0D—8 VCCAUX_I0_GO VCCO_33 '%
GND GND Eg VCCAUX_I0_GO VCCO_33 K7_QsPIDQ2 773
GND GND VCCAUX_I0_GO VCCO_33 K7_QSPI_DQ3_—B247
GND GND
GND GND 3v3D—LZ vcco_o VCCO_34
GND GND 16 1 vcco_o VCCO_34
GND GND VCCO_34
GND GND VCCO_34
GND GND VCCO_34
GND GND Power VCCO_34
GND GND 028
GND GND XC7K160T—2FFG676C
GND Ground GND P57 P68 P74
u2¢C TESTCLIP TESTCLIP TESTPAD
XC7K160T—2FFG676C [t tvot R [GLK7-INT8
P58 P69 P75
TESTCLIP TESTCLIP TESTPAD
ot EEE EERC [G-LKTRSTN
P59 P70 P76
137 144
TESTCLIP TESTCLIP TESTPAD
S R ETX_LV0 [FL2vo oo [G-LK7-DONE
VCCINT decoupling J_m—g_L C152
4.7 uF 4.7 uF P71
1vo_1 oND) TESTCLIP
L ciss Icws Imw L ciue J-L-GND
o 100 uF 4.7 uF=—— 4.7 uF 4.7 uF GTX_1Vj-—-|- P61 P72
C150 C153 TESTCLIP TESTCLIP
VCCBRAM decoupling 4.7 uF 4.7 uF
e ool T R EERC
P62 P73
Loz L ciee GTx—ivj-—-L TESTCLIP TESTCLIP
47 uF 47 uF C151 C154
GN 4.7 uf 4.7 uf o I
VCCAUX decoupling GN TP63
2Vo GTX decoupling TESTCLIP
EERLE
S%L‘OF FB22
u
oNDl o2 FOR  Gx_avo P64
22 uF 4.7 uF 22 uF
3v3 e T T 4+
c141 @ 7623 P65
47 uF 300R TESTCLIP
o Y e L Y [F-eree
VCCO_0/14 decoupling C156 C159 C162 P66
22 uF 4.7 uF 22 uF
5 o I W T TESTCLIP
C142 h FB24 11v2
100 uF 1ve R GTX_1V8 4 pndrew D, Zoment
narew . onenber
VCCO_32/33/34 decoupling m C163 Antikernel Lab g
Vs T 22 uF T 4.7 uF T 22 uF ntikerne abs
GN P Sheet: /FPGA Support/
C143 Total 10 mV p-p max on GTX rails File: fpgasupport.sch
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