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Power

/RESETD]

File: power.kicad_sch

ESP32

FPGA

fpga_cfg_data[0..7]

fpga_cfg_data[0..7]

fpga_cfg_clk

Dfpga_cfg_clk

fpga_cfg_csn

Dfpga_cfg_csn

fpga_cfg_wrn

Dfpga_cfg_wrn

fpga_cfg_bsy<

fpga_cfg_bsy

fpga_cfg_initn<

fpga_cfg_initn

fpga_cfg_doned]

File: esp32.kicad_sch

UsB

usb_data[0..15]

fpga_cfg_done

usb_data[0..15]

usb_clkout Pusb_clkout

usb_reset<] usb_reset
usb_suspend<j usb_suspend
usb_db16_8< Kusb_db16_8

usb_opmade0<]

usb_opmode0

usb_opmodeld]

usb_opmodel

usb_linestate0

Dusb_linestate0

usb_linestatel

Dusb_linestatel

usb_xcvrsel<] usb_xcvrsel
usb_termsel<] usb_termsel
usb_validh usb_validh
usb_txready Dusb_txready
usb_txvalid usb_txvalid RF_Receive
usb_rxactively Dusb_rxactive
usb_rxvalid Dusb_rxvalid adc_q7_p<j ADC_Q7.P adc_q7_p LO_HF]
usb_rxerror Dusb_rxerror adc_q7_nj ADC_Q7.N adc_q7_n LO_LF]
ADC_Q6_P
adc_q6_p<j adc_qb_p
adc_q6_n<j ADC_Q6_N adc_gb_n
- - adc_q5_p< ADC Q5P adc_q5_p
File: usb.kicad_sch ade_q5_n4] ADC_Q5_N adc_g5_n
adc_q4_p< ADC Q4 P adc_qb_p
adc_q4_n ﬁgg-&g-g adc_qg4_n
Ethernet adc_q3_p<] ADC_Q3_N adc_q3_p
adc_q3_ng == Kdadc_g3_n
eth_reset< eth_reset adc_q2_p< ADC_Q2_P adc_q2_p
eth_tx_clk< eth_tx_clk adc_q2_n<j ADC_ Q2N adc_qg2_n
eth_tx_ctrl< eth_tx_ctrl adc_ql_p ADC_Q1_P adc_ql_p
eth_txd[0..3]< eth_txd[0..3] adc_q1_n}—ADCQLN adc_ql_n
eth_rx_clk Deth_rx_clk adc_q0_p ADC_Q0_P adc_q0_p
eth_rx_ctrl Deth_rx_ctrl adc_q0_n ADC_QON adc_q0_n
eth_rxd[0..3] Deth_rxd[0..3] adc_dm_pg ADC_DM_P adc_dm_p
eth_rx_er Deth_rx_er adc_dm_nd ADC_DM_N adc_dm_n
eth_crs Deth_crs adc_wck_p< ADC_WCK_P adc_wck_p
eth_coll PDeth_col adc_weck_ng ADC_WCKN Kadc_wck_n
eth_mdcg eth_mdc adc_dclk_p ADC_DCLK_P adc_dclk_p
eth_mdio eth_mdio adc_dclk_ncf—ADCDCLKN adc_dclk_n
adc_cal adc_cal
adc_sdio adc_sdio
adc_cs adc_cs
adc_sclk adc_sclk
adc_reset adc_reset
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FPGAL FPGA3 FPGAS
adc_dclk_pd——=adc_dclk_p usb_data[0..15]O——usb_data[0..15]
usb_clkoutd——=<Jusb_clkout
usb_txreadyG———<Jusb_txready
usb_txvalidDy—Dusb_txvalid
usb_rxactive——<Jusb_rxactive
usb_rxvalid G—Jusb_rxvalid
usb_rxerrordd——=<Jusb_rxerror
usb_xcvrselDF—Dusb_xcvrsel
usb_termselD——-Dusb_termsel
File: fpgal.kicad_sch eth_resetD——Deth_reset File: fpga5.kicad_sch
eth_tx_clkD——Deth_tx_clk
eth_tx_ctriD———Deth_tx_ctrl
FPGA2
adc_cald——<Jadc_cal
usb_resetD——Dusb_reset adc_csD—Dadce_cs
usb_suspendD—Dusb_suspend adc_resetC—adc_reset
usb_db16_8Dy—Dusb_db16_8B
usb_opmodeOD—Dusb_opmoded
usb_opmodelD—Dusb_opmodel
usb_linestate0<q—usb_linestateD
usb_linestatel G—<usb_linestatel
usb_validh——<usb_validh
adc_sdiog—<adc_sdio
adc_sclkD—Dadc_sclk
fpga_cfg_clkG——<fpga_cfg_clk
fpga_cfg_csnG——fpga_cfg_csn
adc_q7_p<—Jadc_q7_p fpga_cfg_doneDy——Dfpga_cfg_done
adc_q7_n<—Jadc_g7_n fpga_cfg_initnD——Dfpga_cfg_initn
adc_q6_p<{—<Jadc_gb_p
adc_q6_n<d—Jadc_gb_n fpga_cfg_datal | fpga_cfg_datel
adc_q5_pd——=Jadc_g5_p fpga_cfg_data2 | fpga cfg _data?
adc_q5_nd—Jadc_g5_n fpga_cfg_data3 | fpga_cfg_date3
adc_q4_p<—Jadc_gh_p fpga_cfg_datak | foga cfg_datah
adc_q4_nd—Jadc_gh_n fpga_cfg_data5 4@9&'—“9&\
adc_q3_p<—Jadc_g3_p fpga_cfg_datab | fpga cfg_data6
adc_q3_n<¢—Jadc_g3_n
adc_q2_p<{——Jadc_g2_p
adc_q2_n{—Jadc_g2_n - —
adc_q1_pd—Jade_gl_p File: fpga3.kicad_sch
adc_ql_n{d——<Jadc_gl_n
adc_q0_p<{——Jadc_ql_p
adc_q0_n<——Jadc_gi_n EPGAL
adc_dm_p<{—Jadc_dm_p
adc_dm_n{——Jadc_dm_n
adc_wck_p<——<Jadc_wck_p fpga_cfg_wrnG——<fpga_cfg_wrn
adc_wck_n—<Jadc_wck_n fpga_cfg_bsyDy—Dfpga_cfg_bsy
adc_dclk_nd——Tadc_dclk_n
- - fpga_cfg_data0l ;MQM\
File: fpga2.kicad_sch fpga_cfg_data? 4fgga__tng\
——>fpga_cfg_data[0..7]
eth_txd[0..3]D——Deth_txd[0..3]
eth_rx_clkg——<eth_rx_clk
eth_rx_ctrlG——<eth_rx_ctrl
eth_rxd[0..3]G—=eth_rxd[0..3]
eth_rx_erd——<eth_rx_er
eth_crsGq——=<eth_crs
eth_cold——<eth_col
eth_mdcO——Deth_mdc
eth_mdio——<eth_mdio
File: fpgal.kicad_sch
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u7B
+1V2
LFE3—35EA-6FN48LC
—L8 tvceaux PLEBAIBAL — Gadc qbp
593 vee GND Agf
Ma—{GND PROARZS
o{VTTe PT71AI22
GND PT62B Dusb_reset
—M8_yccaux PT62AALE Dusb_suspend
M9 lyce PT5OA{<ALL Dusb_db16_8
N7_lyceios PT56A|SLE Dusb_opmoded
N8 1oND PT504AL2 Dusb_opmodel
—N9_JveepLet PT47AlBLE Qusb_linestateo
P2 GND PT41B 13 <Jusb_linestatel
—£8 vccios PT41AI<12 usb_validh
Fa—{vee PT35BIRLL
R8 smg PCSA STSSQ 13
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—U3.Ip1536 D PB4B 12 Dade_sclk
GND
< PL69A<—>€—
PL66B <Jadc_qb_n
GND pLeseng_
PCSAVCCOB3 wa
PCSA_VCCIB3
GND[WZ
PB7BI<E
PB7A<—§$2—
PB4A adc_sdio
PLAOBI<IE —
PLE3ARNZ
PL57B J\‘l/é <Jadc_q3_n
GNDI—/2
GNDI— -
GND
PBLOAjE—
PL71iB ‘://E <Jadc_q7-n
PL71A Jadc_q7_p
PLEDAIYS—
GND
PL57A Vi Jadc_q3_p
GND—US
PB13Al<HE
PBiOBe%
GND
PL68BRl<HE
PL&5B L <Jadc_q5_n
PL53B|<H2 Jadc_q2_n
PL53A ‘I.I'_lé' Jadc_gq2_p
PB16Bl<2—
PB13Bl<I8—
PLEOR|< L —
PL6BA|<E—
PL62Bl<2 Gade_gh_n
PL65A T4 <Jadc_q5_p
PBL6ARY
PLEOA|RL
PL5OB f:
PL62A :3 <Jadc_q4_p
PL51A
PL51B[<R2
PL48B R1 <Jadc_ql_n
PL56BI<E]
PL47B 55 Jadc_gqO_n
PLEDAIE
PL44B 3 <Jadc_dm_n
pLu5R<ES
PL4BA 1 <Jadc_ql_p
pLu1Bl<NE
PL47A NS <Jadc_q0_p
PL44LA 4 Jade_dm_p
PL4BANRSS
PLL2AINZ
PL42B wi
PL41AI2
PL38Bl<4 Qade_dell_n
PL39A|MZ Qade_wek_p
pL39B|<ML Qade_wekn
~
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Sheet: /FPGA/FPGAZ/
File: fpga2.kicad_sch
Title:
Size: A3 [ Dpate: Rev:
KiCad E.D.A. kicad 6.0.4—6f826c9f35-116~ubuntu20.04.1 Id: 4/15
1 I z I 3 I 3 I 5 i 7 I 5




3 | 4 | 5 | 7 | 8
usb_data0
ush_datal
ush_data2

uzc usb_data3
LFE3—35EA-6FN4BLC ush.detad
ush:dataﬁ
;AAi) | H11 ush_data7
A7 SESDERVE VCCégE( H10 ush_data8
AB_IGND PR21B|<322 Deth_tx_ctrl usb_datad
A9 _IGND PR21A[<32L Deth_tx_clk usb_datal0
AB4. GND PR15B EZO fpg_a_c_fg_dataﬁ usb_datall
—ABZ,IRESERVE PR15A 219 fpga_cfg_datas usb_datal2
ABT IoND PR14B 218 fpga_cfg_datat usb_datal3
+1V2 ﬁgg PCSA_HDOUTP3 PR1LA qig fpga_ctq_data3 usb_datal4
—252 pCSA_HDOUTN3 VCCIOB2 usb_datalS
B13 ND PTHBA Gi5 ush_datad
G z
B17 GND PT55B :14 ush_datal
TiaaR? B21 1613
+——" W\~ CFG2 VCCIo1
c11 GND GND G12
G
€49 15ND GNpHeid L usb_deta[0.15]
e —L20,1pROGRAMNI veeiooHLd
+—\\e EL>icrot PR18BI<§22 Deth_reset
? = 5
] . VvV £20 rFGO DONE 210 Dfpga_cfg_done
pga_cfg_clkD- CLK PR8A fpga_cfg_csin
PR8B -:18 Jfpga_cfg_csn
GND|17 o
%& PT58B E16 ush_data2
GND PT58A 15 usbh_data3
PTLOB E14 usb_data4
PTLOA ;13 usb_data5
PT37Bl<212
PT37Af<s1L
PT31Al<b0
PR18A gi‘
GND £18
PT70Ar<z
PT70B[<>1L
PT52A 6 usb_dataé
PT52B 5 usb_data7
GND|—<14
PT43B ;13 ush_data8
PT43Al<bL2
PT34AISLL
PT31B|<51d
PR12B[<B22 fpga_cfg_data2
PRbBI<BZL
INITN[<B29 Dfpga_cfg_initn
PT73B|<312
PT73A|<3L8
17
PT64B
16
F'?Tngé 15 ush_data9
PTL46Bl<BLA usb_datai0
PTLBA Q13 usb_datail
PT40B[<3L2
PT34Bl<git
PT258[<3L0
PR12A ,_22 fpga_cfg_datal
PREAISZL
PT68A Fig
PTE1ARSE Qusb_txready
F';rng.Az zig Dusb_txvalid
3A <Jusb_ th
P14 Bl<SLA D
PT44A ;13 <Jusb_rxerror
PT40A :tg Qusb_clkout
PT23B
PROB|<822
PT7?B 20
PT68B[<3L2
PT59B 18 ush_datal2
PT56B 16 ush_datal3
PT50B 15 usb_datals
PTL7B 14 usb_datail5
PT38B 12 Dusb_xcvrsel
PT38A i Dusb:termsel
PT328[<BL0
PBBB[<ABE
PBBA[AED
PB2B[<aB4 Dadc_cs
PB2AI< B3 Gadc:cal
PB11B[<RA0
PB5BI<AAD
PBSA 4 Dadc_reset
PL69B<BAZ
<~
GND
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GND
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GND

GND
GND

GND
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GND
VTT2

GND
PR35E_C
XRES
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+1V2

GND

PR44B
PR3BA
PR41A
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GND

GND

GND
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GND
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e
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GND
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GND
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PR53E_A
PCSA_VCCOB2
PCSA VCCIB2
PCSAVCCIBL
PCSA_VCCOB1

GND
PR63B
PR71B
PB65B
PB65A
PB62A

GND

PCSA_HDOUTPO
PCSA_HDOUTNO
PCSA_HDOUTN1
PCSA_HDOUTP1
PCSA_HDOUTP2
PCSA_HDOUTN2

PR63A

e
>
IND
N

PRE68A
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GND

GND
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GND

GND
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PR48A
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+3V3 +3V3
R?
1k
~| |
ST 52 xofd
w RXD B2
» = ng +3V3
UJ2-MIBH-6-SMT-TR TS 5
22.1k R? DIRRL Qs
vee A 8lvaus DrRPE ZXTDO9N50DE6TA N R
> - e - hoSh
D+ 41+ Ri/cLkf&- 10k R? s
o f— - 6 1
aND suspEND ft2 f N %
R? SUSPEND L1 :\ /
SHIELD Y WY 47.5k 10k R?
X /6PI0.0 L2 +3V3
RXT/GPI0.1 LB
\% RS485/GPI0.2 L1
GND GND GND GND GND WAKEUP/GPI0.3 [L8 3 !
GPI0.4 B2 \ R
VS Diod RIS % Ci.uF Ci.uF
odes: . .
TVS 6PI0.6 P2 l ~ l
3 3 a bs
CHREN [ L 3fen 2 100 22—
. chrofd GND ~ 100101 B3 GND
S crrifs % SENSOR_VP 102 §—2
S3JSENSORIVN  RXD0/103
My /\Gu 26 fpga_cfg_data7
CP2102N—A02-GQFN28R 105 22
1012 L4
GND 1013 16 fpga_cfg_datab
1014 13 fpga_cfg_data5
1015 22
1016 2Z
1017 28
2Uspo,/sD0 1018 52
22sp1/5p1 1019 L
syp, sn2 1021 B3
L8swp,/sD3 1022 B&
208sck /cik 1023 BZ
19scs/cMp 1025 {L0fpaa_cfg_data2
1026 11 fpga_cfg_data3
1027 L2 fpga_cfg_data4
1032 |8 fpga_cfg_datad
1033 9 fpga_cfg_datal
1034 g
- 1035
=z
:7 fpga_cfg_data[0..7]
uz Dfpga_cfg_clk
ESP32-WROOM-32E-N16 Dfpga_cfg_csn
Dfpga_cfg_wrn
GND <dfpga_cfg_bsy
<Jfpga_cfg_initn
<Jfpga_cfg_done
Bypass Capacitance:
tP2102 ESP32-WROOM
| | e 1
1 I 1
1 I 1
| +3V3 | +3V3 l
1 I 1
i c? c? i c? |
i 4. 7uF 1uF i AuF i
1 I 1
1 I 1
! GND ! GND !
l 1 i
L e e e e e L e -
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Frequency — 1.975 MHz
+12V Sequence — 4V rail first, 2.5V rail second
u? Inductors — 7443251600, 16uH, 34 mOhm DCR
: Capacitors — C1210C476M8RAC, 29.2uF @ 4V, 2.57 mOhm ESR @ 2 MH
T LTC3633AEUFD—2#TRPBF ovho = BV e monm £S5k @ 2 Mhz
* * * * 20 1 PGL Max Current Capable — 3A per channel
j_ c? j_ c? _L cr _L 2 R? SVIN PGL —— Max Current Expected — 750 mA CH1, 425mA CH2
7 7 . ? ? 21 25
e i == PVINL VON1 ,
uF 7uF AuF AuF 100k 22 byINg RST1 119 J1uF L?
15 23 K] s6um . . 38
PVIN2 Swi S
R? 16 pyiN2 swi [24 R _L _L _L
500m < PG2 3 [ a1 128 34.8k c? c? c? R?
GND GND GND 6 RUN2 R? T47UF L7 uF AuF 560
pe2 |8 PG2 W7 J7
GND 128 INTVCC VON2 3 T GND GND GND GND
PHMODE BST2 —| :
— 41 MODE/SYNC SW2 ﬁﬁ—m«w * * * AR
-T- ?
2.2uF 28 11 sw2 {13 L:
14 1 1ho Fao L9 16uH R? c? Cc? c? R?
< end 27 ce4 64.9k 47uF 47uF AuF 340
19 552 .
31 Rt SGND L ok
PGND B2 :
c? c? R?
Power Supervisor I 4.7nF l 4.7nF 162k
PG1 PG3
PPGl Egzg PG4 GND GND GND N GND GND N GND N GND N GND GND
/RESETDH——D /RESET
File: power_supervisor.kicad_sch
U2 +3V3 uz +1v8
ADP7158ARDZ-3.3-R7 T ADP7158BARDZ-1.B—-R7 T
3v8 ~ - 2V3 ~ ~
* * VIN vouT * * * VIN vouT * *
? ?
1o Lo PGS =l EN  vOUTSENSE - | _L c2 _ch e Lo RPPGL 1EN  VOUTSENSE - _L o _L o
47uF AuF = BYP REF [~ 39uF T 47uF AuF = BYP REF = 39 uF uF
VREG  REF_SENSE VREG  REF_SENSE B
GND |= GND =
c? c? c? c? c? c?
l 10uF l 2.2uF I 2.2uF l 10uF l 2.2uF l 2.2uF
GND GND  GND GND GND GND GND GND
u? +1V2
ADP7158ARDZ—1.2—R7
2V3 - . T
. * VIN vouT . *
S
le Lo 1R0'k PG4 -l ey voUT_SENSE | _L o _Lv
47uF AuF ~1 BYP REF = 29uF LuF
“1 VREG  REF_SENSE [ ’
GND |=
c? c? c?
10uF 2.2uF 2.2uF S'hEEt: /F’owt?r/
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Nate: Pull—up Resistars far PG3 and PG4 an parent schematic sheet
Nate: Float THO and TH1 to aperate in adjustable threshold made
Note: 3.3nF of capacitance on CDLY_ provides 13 ms of delay between each rail going high
Nate: 220nF of capacitance an CDLY_ provides 220 ms of delay between each rail going high
+1V2 +3V3 +1V8 +12V +12V
u? c?
MAX16042TPT AuF
R? R? R? R? e 1
2.7k 7.5k 6.2k 100k GND
2 11 ours |24 PGS rpes
31 N2 ourz |23 PG4 ppey
4 1Nz ours 12
R? R? R? 16 | 7
6.2k 2.7k 4.7k
/RESETG—18 RESET WARNING: This reset is a 12V Push—Pull. Do something with this.
A4 A4 A4
GND GND GND 20 1 cpLve
19 1 couvz
18 1 coLyvs
17 1 creser
D 7
¢ _L.c _L c? lC? Pet PG3 8 E:;
T 3.3nF 7T 3.3nF 7T 3.3nFl 220nF PG4 9 | \s
< A4 A4 11 1o
GND GND GND GND 10 1 tht
5 {roL
epap 2L
GND |8
A4
GND GND
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+3V3
USB_1V8
usb_data[0..15] o 7 P RV —
~i| ~i| «
usb_datal L4 MM o © 2 = 4&. 12
. DATAD 5 5 o - DM D+
usb_datai “Apatarl 52 23 opP |2 2Ly 2| UsBA
O wv
usb_data3 40 paTA3 TXVALID [£2—qusb_txvalid ——
usg_ga:ag 39 pATAL TXREADY PL— Dusb_txready
”Sb— da ta > 3 pATAS RXACTIVE P&— D usb_rxactive
usb_data 38 paTAG RXVALID & D usb_rxvalid
“Sg—gata; 39 pATA7 RXERROR P2— D usb_rxerror
usb_data 34 DATAB VALIDH L —— o usb_validh GND
usb_data® 32 paTAg DATABUS16_8P4—— usb_db16_8
usb_datal0 31] DATALO
usb_datall 30 paTA11 XCVRSELECTRZ — qush_xevrsel
usb_datal2 29 pATAL2 TERMSELECTHRE — Qush_termsel
usb_datal3 27 DATAL3
usb_datal’ 268 DATAL 4 SUSPEND 32— usb_suspend
ush_datal’ 25 DATALS RESETRRA—Qusb_reset
usb_clkautd—2A cLkouT OPMODEO E2—Ausb_opmade0
. | oPMODEL 2 Qusb_opmoadet
R? 10y
Y? M 1o LINESTATEO 22— Dusb_linestate
FA—23BV 12.0000MD—GOQ * R? ; v LINESTATEL 2L ysh_linestatel
|>—||:||—0 ’\/\,. RBIAS So
1o 1 e 12k 1% T
20pF 20pF USB3250-ABZJ
Bypass Capacitance:
<~ <~ <~
GND GND GND GND USB3250
r--r—-———""™>"""~™""~""~"°"°"T°"T>"°”"T~”"~" ~" "~ "~ -~ T~ TS T T T TS T T T T T T 1
I I
I I
I I
| +3V3 USB_1V8 !
I I
E c? c? c? c? E
| AuF AuF AuF AuF |
I I
I I
| |
+3V3 u? ! GND GND !
MIC5365-1.8YC5-TR . |
L o e e e e e e e e e e e e e e e e I
T t [ vour L8 USB_1v8
_L c? 5 e J_ c?
1 L, 7uF oD |2 ;|' L, 7uF
GND GND GND
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Note: Place DVDD bypass capacitance near pin 11

Configuration:
— Auto-Crossover Enabled +3V3 +3V3 +3V3
— PHYAD[4:0] = 00000

— Mode = 001 / Copper—RGMII,
Receive clock transition
when data stable 5 5
NN
u?
AVODX  AVDDC 88E3015-A2—NNP1C000
ig AVDDC AVDDR g . .
AVDDX AVDDR L _L ) _L o J_ .
+3V3 AVDD
6 VDDO 10uF AuF AuF
20\ 5o - DVDD ENET_2V5  ENET_2V5
36 11 GND GND
VDDO DVDD
R? ovoo B4 FB? FB?
2.2k 4% \ppoR T 25AR’533P5T100
Yolo 48 \ppar +3V3 l
. GND GND 1
516 CFGO VREF ;’3 i i I 1”F —v|_ AF
CFG1 COMAn c? c?
LEDL_ 21cre SIGDET[6 s O1uF O1uF GND GND
LEDO____ 3lcre3 CTRL25 12 I
7 GND DIS_REG12 R? R? R? R? ‘
eth_tx_clkD 32 1x_cLK 49.9 49.9 49.9 49.9 RIMG1BDIBEKIANR
eth_tx_ctrlD 33 1x_CTRL GND | RIMD+
Et:—t"gg 50 1xpo MDIPO [28 . Rélqcr % %C“
eth_tx TXD1 MDIND [22 R2{1p- M
eth_txd2 53/ 1y MDIP1 23 R31rD+
eth_txd3 54 1y 05 MDIN1 {22 EZ RCT 3 7 E
eth_txd[0..3]D> L eelpp- Roy =6
eth_rx_clk< 451 px_cLK LEpo |2 LEDO | T
eth_rx_ctrlG 44 px_CTRL LEp1 L LEDL L4 LEDG_AEZGRHN
ei:—"‘gg 42 RXDO LED2 B ti LEDG_K iy
e rx
- RXD1 LEDY_A o SHIELD
eth rxd2 46fpyp5 2] ppy ST =
eth_rxd3 RXD3 RSET 28 =
17 R? R? [a%
eth_rxd[0..3]< | RX_ER <
eth_rx_er<t | 18 crs 162 162
eth_crs< | 19 coL ~
eth_cold TSTPT 122 GND1 GND1
eth_mdcD 38 vpc HSDACN (32 GND  GND
eth_mdio< MDIQ 35 vp|o HsDAcP 31
33 XTAL_IN NC A—X Bypass Capacitance:
3 wrAL out Ne 2%
8BE3015
eth_resetD> 9! RESETn GND L Fm m m o m e,
- < R? R? , i
2k 1% 422 ! +3V3 +3V3 +3V3 43V3 43V3 !
4 < | DVDD AVDDX AVDDC |
I
33 GND GND GND | €2 ¢ c? ¢ ¢ c? |
*+ | 1uF AuF AuF AuF AuF AuF AuF 1uF :
I
| |
| |
+3V3 u? | .
+ MIC5555 2 5YMT_TR | GND GND GND GND GND GND GND GND |
o nn 2 T L o e m I
1 c 1 > 3 3 4 ENET_2V5
— RIS ouT . VIN VOUuT
AuF = l L__slen sypls l
(8] o
=z
(&N X7 c? ] J_ c? c?
ASCO-25.000MHZ—EK-T3 i 7uF “ AuF f-7uf
<~
GND GND Sheet: /Ethernet/
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0 [ O~ [on

uz
SIM153MH+

c?
AT7uF

4
H—

c?
AT7uF

o
g

GND
GND
GND
Lo

RF

IF

GND

14|

3
GND >

1

u?
SYM-63LH+

LO_HFD——
LO_LFD——

NN

RF

IF

GND
GND
GND

= ooy

GND

c?
L7uF

uz
MASWSS0179

Note: Z = 50

c?

g”__3

L7uF

RFi\f\RFC

RF20 |
1
| Vi
2 v2
0

A7uF

u?
RLP—83+

GND

-

RF_IN
GND

R N D

GND

il

GND

SWL 2

GND

A
A
/\_/

GND
GND

17

Note: Z = 50 CX2045LNL
IF AMP

4 %DIFAMP_I N_P
'—M‘ _in_n D IFAMP_IN_N

RF_OUT
GND

oo (N |oo

GND

2 3

Note: Zdiff = 100
IFAMP_QUT_P

ifamp_out_p

GND IFAMP_OUT_N

ifamp_out_n

DADC_IN_P
DADC_IN_N

VeM<

File: if_amp.kicad_sch

R?
12.7

Note: Zdiff = 200

ml

j

R?
75

VCM

DCK_N
DCK_P

adc_q7_pD)
adc_q7_nDy
adc_qb_pD)
adc_qb_nD}
adc_q5_pD)
adc_q5_nD)
adc_qb_pDy
adc_qb_nDy
adc_q3_pD)
adc_q3_nDy
adc_q2_pDy
adc_q2_nDy
adc_ql_pDy
adc_ql_nDy
adc_q0_pDy
adc_q0_nDy
adc_dm_pD
adc_dm_nD}
adc_wck_pDy
adc_wck_nDy
adc_dclk_pDy
adc_dclk_nD}

adc_cally
adc_sdio
adc_csq
adc_sclk
adc_reset

—Dadc_q7_p
—Dadc_q7_n
——Dadc_gb_p
——Dadc_gb_n
——Dadc_g5_p
——Dadc_g5_n
—Dadc_gh_p
—Dadc_gh_n
——Dadc_g3_p
——Dadc_g3_n
———Dadc_g2_p
——Dadc_g2_n
——Dadc_gl_p
——Dadc_gl_n
——Dadc_qg0_p
——Dadc_g0_n
—Dadc_dm_p
—Dadc_dm_n
—Dadc_wck_p
—Dadc_wckon
—Dadc_dclk_p
—Dadc_dclk_n

—Dadc_cal
—<ade_sdio
—Jadc_cs
—Jadc_sclk
—Jadc_reset

M

R?
12.7

+3V3RF +3V3RF
c?
u?

p c?
PM113-200.0M

O1uF
.01uF
EN vec B

N/ /a i '_—”—T CKN

GND  aft : CkP
o

.D1uF

Note: Zdiff = 100

“lak

R?
180

R?

GND 180

GND GND

uz
MMBD352WT1G
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Note:
V_SENSE = GND
VREF = 074V
SIAVE =0 éNot Used]
SYNC = FLOAT (Not Used
U?B
MCP37D31-2001/TL
adc_sclkD——)AE'L‘ SCLK NC BS6
VM A VCM NC-B55
U7A AVDD1V2_2 A56 1avpp12 GND|-B5%
_ AVDD1V2_2 A60O B53 AVDD1V2_2
MCP37D31-2001/TL AVDD1V2_2 A63 %ggg ﬁ:’,gg}é B52 AVDD1V8_2
ABL |\ REFO - |>B51 REFO-
Al NC AVDD1V8_2 A65 AVDD18 REFO + B5Q0 REFO+
AVDD1VB_2 A2 |\opis SDI0lAZ3 sade_sdio A66 I\ ¢ AVDD12-B49 AVDD1V2_2
VHI A3 lhiNG+ NClA52 AB7 |\ ¢ REFL - |>B4T REF1-
VHI AL L4 N2+ nclAaL AGB |\ REF1 + [B46E REFL+
VHI A5 ZlhiNG NCLAS0 AVDD1V2_1 B10 |)vpp12 AVDD12B45 AVDD1V2_2
AIN+_AB A49 AVOD1V2_1 B11 B43 DVDD1VE
ADC_IN_PD- AINO+ NC AVDD12 DvDD18
veM_ A7 A48 AVDDiV2_1 B12 B42
VCM<G VCMIN NC AVDD12 NC
VHI AB J|piN— NE[ALT AVDD1V2_1 B13 aydpio NC|_BAL
VHI A9 AINT— NC ALb Bi4 NC NC B4Q
AVDD1VB_2 BL AvDD18 WCK/OVR-WCK ﬁ“5 Dade_wekn AVDD1V2_1 B15 {\vpp12 pvpp12|-B39 ovDDLv2
vio B2 IAING— QLk/Q7— A"" Dade_q7_n AVDD1V2_1 Blg AVDD12 WCK /OVR+0VR 33‘; Dede_wek_p
vio gz AIN2— Q13/Q6+ A:g Dadc_qb_p CKND Eia CLK- Q15/Q7+ ggﬁ Dadc_a7_p
VLo AING— Q11/Q5+ Dadc_q5_p ADRO DVDD18 DvoDLVE
ADCIN ND— A= B5 g DvDD18[-A4L ovoLi B20 lnp Q12/Q6-|>835 Dade_gb_n
vio B6 AINT+ Q8/Q4— AL0 Dadc_gh_n adc_resetD B21 *RESET Q10/Q5- B34 Dadc_g5_n
VLo B7JAINT + Q6/Q3-pA32 Dadc_q3_n DVDD1VE, B24 Invbpis Q9/Q4+[>B33 Dade_gh_p
via 8 S IAINZ+ Q5/Q2+ ,8 Dadc_q2_p adc_csD- Ba4ylecs Q7/Q3+ 2 Dadc_g3_p
vLO 396 AING+ NC A37 B48 SENSE DVDD18 B34 DVDDLVE
EPA A36 °[LB30
VHI YR Ne[a35 Q4/Q2 [e29 Dade_g2.n
VHI A1l AINS — NC A34 NC B28
AVDD1V2_1 A2 aubp12 NCIA33 DVDD18B27 DVDD1VE
ALl Ine NCl-A32 Q2/01->826 Dade_gi_n
Al \\c Q3/Q1+ A3l Dade_q1_p Q1/Q0+[>825 Dade_g0_p
Al Inc DVDD12[-A30 BVOD1VZ DM2/DM - [»B23 Dade_dm_n
Al6 NC Q0/Q0- A29 Dadec_q0_n DCLK + B22 Dadc_delk_p
Al7 IyNc DM1,/ DM+ [>A28 Dade_dm_p SYNCI<BLI
A18 Inc DCLK— [A27 Dade_delk_n REF0 - [>A62 REFO-
A3 ¢ CALpAZE Dede_cal REFD+>A8L REFO+
A20 NC DVDD12 A25 DVDDLV2 VBG A58 VBG
CK_PD> AZL1C LK + GND[-A24 REF1 - [»AS8 REFL-
AZ3. 15| AVE AVDDA8|A22 AVDD1VE_1 REFL-1457 by
~ < v ~
GND GND GND GND
+1V8 V2 a)éppa;;bgipacitan:e:
DVDD1VE DVDD1V2 AIN+ ! HAV2RF +1V2RF +1VBRF +1VBRF :
R? ! i
200 .01% ! a7 B? FB? FB? !
AIN- RNCFO603TKY200R i AVDD1V2_1 AVDD1V2_2 AVDD1VE_1 AVDDAVE_2 E
! c? c? c? ¢? !
! AuF I AuF I JLuF AuF |
1 1
1
! qun GND GND GND E
L e e e e e e 4
| +1v8 +1v8 +1ve +1V8 1v8 +1V8 +1v2 +1V2 +1V2 1
1 1
+1VBRF I I
1
" 1:? Ic? IC? IC? 1:? 1:? 1(? c? IC? :
R? . AuF AuF AuF AuF AuF AuF AuF AuF Auf
ok Lae7v : :
VHI 1 GND GND GND GND GND GND GND GND GND |
L e e e e e e e e e e e e e e e e e e e 4
R?
VeM 220k REFO+ REF1+
R? s13v c? Le 1 Le Le 1
220k e REFO_ T2.2ur T22nr T?ZOnF REF1_ T2.2ur T22nr T?ZOnF vae
c? Rz _| ¢ _LC? _LC? _LC? _LC?
Auf 470k Au Auf 220nF 220nF 2.20F
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1 2 3 5
+3V3RF —1V7RF
c?
DNP FB? FB?
Max Power —15 dBm I Qb-- " u? Q) v
Zdiff 100R 1
ADA4939-1YCPZ-R7
R? R?
68 .05% 2k .01% GND
IFAMP_IN_PD vy AN 1 lrp- Ep—L7
R? 2N+ vs--18
g = 15 Max Vpp 2.73V
374 1% T—IN- VS-—7 c? Zdiff 200R
IFAMP_IN_ND> AN AN FB+ VS— 47pF
2 2 VS+ 5 _ 13 R?
R? R? 6 VS+ VS P, 100 .01%
68 .05% 2k .01% S—VS+ PD#— % VS+ 01%
VS+ QuT- AN 2 IFAMP_OUT_N
1 8 lvs+ ouT+—210 AN 100pF IFAMP_DUT_P
o vocM—2 s——aveM R?
P 1 ¢ e L le 100 .01%
yala 47uF AuF Cc?
47pF
GND GND GND
GND

Note: Reference has typographic error. LHS of

equation should be VOUT/VIN.

In a terminated system, it is common practice to take
the gain of the amplifier stage from the source to the load,

or from Vy, to V. S0 gain is given by
Vine _ Ry xRi.
Vours R +2Ro Rg

1)

https://www.ti.com/lit/an/slyt326/slyt326.pdf?ts=1655353125313&ref_url=https%253A%252F %252Fwww.google.com%252F
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