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REV | DATE DESCRIPTION
A0 08/28/2014 ALL Still a lot to do.
A0 09/08/2014 ALL Remove SRAM. update Max 10 pinout, add adj requlator, misc.
AO. 09/12/2014 1-3 Update block diagram, add microphone and 50MHz clock.
AO. 09/12/2014 ALL Update block diagram. Add push-buttons. Add 3.3V power mux.
AD. 09/16/2014 ALL Add power block diagram. Change SW1 to U6. Change footprint names for J2. Change J5 to
TH part. Update Max 10 VREF pins.
A0.06 09/16/2014 3 Update block diagram. Change J2 pinout so that the pcb footprint can be updated such that
pin 1 aligns with the notch in the connector.
A0.07 09/30/2014 3 Add IR LED. Change op-amp to LT6220. Add power muxing for VCCIO_VAR rather
than jumper voltage select.
A0.08 10/7/2014 2-3 Add mounting hole symbols for BOM. Add pull-up to op-amp in. DNI
LVDS_|_CLK_P/LVDS_|_CLK_N 100-ohm resistor. Update LVDS notes on sheet 2.
| 10/8/2014 -3 Move IR _LED to pin K10. Change op-amp input pull-up to 10K, not DNI.
0/9/2014 Add 0603 pull-up and pull-down resistor options to UART_RX.
/10/2014 Add Capacitor to Mi Amp F Fix IRDA polarity
/12/2014 -4 Changed Microhpone Gain, and Variable |0 Switch Points
/16/2014 Change 10 Voltage Switch Points
/21/20 Changed R45 to 1K from 10K
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MAX 10 e
- LAYOUT NOTES: :E 3
U1A - Route ANALOG([0:5], ANALAG SIG[1:5], and
Bank 1% AKAZK&‘S;T'i;igéjacent to ADC_GND. " Leo Uik Bank 5 EBM__<:| 3
ﬁ ﬁ:g 57| ADC1IN2/DIFFIO_RX_L1_P ADC1IN6/DIFFIO_RX_L5_P 31 ANALGGE = 'j 3 DIFFIO_RX_R1_P DIFFIO_RX_R8 P % £D3 &'EMDT 3
ADC1IN1/DIFFIO_RX_L1_N ADC1IN5/DIFFIO_RX_L5 N %¢77 DIFFIO_RX_R1_N DIFFIO_RX_R8 N 3 ] 3
ANALOG4 Z _RX_L1_| £ 10
AES E3 ADC1IN4/DIFFIO_RX L3 P ADCAIN8/DIFFIO_RX_L7 P 51 9 *-15-| DIFFIO_RX_R2_P DIFFIO_RX RO_P (oot CLKAIMEZ | 3
ADC1IN3/DIFFIO_RX_L3 N ADC1IN7/DIFFIO_RX_L7_N 1 LED2 %R15| DIFFIO_RX_R2_N DIFFIO_RX_R9_N | CEDZ 13
= BB Jia| DIFFIO_RX_R7_P DIFFIO_RX_R10_P [ 30-Pin Connector to
TS DIFFIO_RX_R7_N DIFFIO_RX_R10_N [ LED6
G4 DIFFIO RX Lid P G2 MAX10_JTAG_TCK LEDO L13 DIFFIO_RX_R11_P TEDS BLE/Sensor Board
oz [ar S TR .
_RX_L14_| _RX_L11_] Bank 6 EFM32_JTAG TMS
>—H>| DIFFIO_RX_L16_P TDO/DIFFIO_RX_L12_P CLK_RST Go F12 DIGITAL12 EEMIs TTAG TDI 3
X—"~ DIFFIO_RX_L16_N TDI/DIFFIO_RX_L12_N RESET 5107 CLK2_P/DIFFIO_RX_R14_P DIFFIO_RX_R18_P 3
“CTR_50WH 13| CLK2_N/DIFFIO_RX_R14_N DIFFIO_RX_R18'N [Fg 3
JTAGEN/DIFFIO_RX_L9_P = E13 | CLK3_P/DIFFIO_RX_R16_P DIFFIO_RX_R27_P [—gg—X
5V, Bank 2 EFM32_INT X—Fg | CLK3 _N/DIFFIO_RX_R16_N DIFFIO_RX_R27_N [Fg73X SPI_SCLK EFM32 RESETn
I|L H8 | CLKo_P/IDIFFIO_RX_L18_P PLL_L_CLKOUT P/DIFFIO_RX_L27_P e 1 ngtﬁggliilg gi ggg : BIFFIO o6 |-E il SFRISINT g
e |  RX_L18_| _RX_R26_ DIFFIO_RX_R28_N [~G{7—SPT-MISO"
Etjn o0 05 LU R KO DO RO P GLIOUTNDIFO R L2r N Do Rt Fer :
TVDS_ T CLK_N __H5 | _RX_L20_| _RX_R29 | SPT_MOST
CLK1_N/DIFFIO_RX_L20_N DIFFIO_RX_L19_P DIFFIO_RX_R30_P ﬁ' BIGITALTS
DPCLK1/DIFFIO_RX_L22_P DIFFIO_RX_L19_N DIFFIO_RX_R30_N [-E15—T2C-SD& SPI SCLK
DPCLKO/DIFFIO_RX_L22_N DIFFIO_RX_L21 P DIFFIO_RX_R31_P 5 T2C-SCC P USB Con { 3
DIFFIO_RX_L21_N DIFFIO_RX_R31_N 515 —WAXTUTZCSDA  “Sp| MOSI i 3
DIFFIO_RX_L28_P MAX10_I2C_SCL  c13 DIFFIO_RX_R33_P 577 UARTO_R SPLMISO 1 3
10_B2 DIFFIO_RX_L28 N 10_B6 DIFFIO_RX_R33_N 4 3
Bank 8
Bank 3 3.3V BOOT_SEL D7 c10
,R—2~°/\/\,DN' PS4 DIFFI0_TX RX B1_P DIFFIO_TX_RX_B10_P —:vgmmg—n—/\/\/—lwz YPS o2 BOOT-SEL g:ggg’gé’ﬁi’: _Cz &ART(RX g g
TVDS_O_CLK_ N |5 _TX_RX_B1_| _TX_RX_B10_P [—\r3 — = A
55| DIFFIO_TX_RX_B1_N DIFFIO_TX_RX_B10_N [T71 VDS OUTZ P R33 nCONFIG DIFFIO_RX_T15_P —ﬁﬂ 126 soL
%—zz— DIFFIO_TX_RX_B3 P DIFFIO_TX_RX_B12_P |7 TvDS OUTZ N VNV DIFFIO_RX_T15_ N Fa10X pipswo SCEER < 3
R31 pNi LVDS_OUT0_P g7 DIFFIO_TX_RX_B3_N DIFFIO_TX_RX_B12_N g VDS OUTT P Rzg NnSTATUS/DIFFIO_RX_T24_P DIFFIO_RX_T17_P A1 DIPSW2 3
NN VDS OUTo N DIFFIO_TX_RX_B5 P DIFFIO_TX_RX_B14_P [jg—TVDS OUTT-N — VMV CONF_DONE/DIFFIO_RX_T24_N DIFFIO_RX_T17_N
K6 | DIFFIO_TX_RX_B5_N DIFFIO_TX_RX_B14'N {15 = = DIFFIO_RX_T19_P QT< Imfé’ ‘\chc SSS'/; 3
>%—Jg| DIFFIO_TX_RX_B7_P DIFFIO_TX_RX_B16_P [7g< DIFFIO_RX_T22 P DIFFIO_RX_T19_N [-gg—% ! 3
%7 | DIFFIO_TX_RX_B7_N DIFFIO_TX_RX_B16_N [——X CRC_ERROR/DIFFIO_RX_T22_N DIFFIO_RX_T20_P —gg—X
»%—J7-| DIFFIO_TX_RX_B9_P DIFFIO_RX_T20_N [-az—% DIP Pi
%—="— DIFFIO_TX_RX_B9_N DIPSW1 *—gg | DIFFIO_RX_T16_P DIFFIO_RX_T21_P a3 ins
M5 N8 Ba | DEV_CLRn/DIFFIO_RX_T16_N DIFFIO_RX_T21_N [-g5—< DIGITAL12
»—Ma| DIFFIO_RX_B2_P DIFFIO_RX_B6_P [R7—X »—gg| DEV_OE/DIFFIO_RX_T18_P DIFFIO_RX_T23_P g5 DIGITALTS 3
>—N5| DIFFIO_RX_B2_N DIFFIO_RX_B6_N Mg 1avour wores: %— DIFFIO_RX_T18 N DIFFIO_RX_T23'N [a5—% 3
»%—Na4| DIFFIO_RX_B4_P DIFFIO_RX_B8_P g - Lubs pairs should be routed as loosely DIFFIO_RX_T25 P X 3
%——— DIFFIO_RX_B4_N DIFFIO_RX B8N [Ng < coupled, so chat they can also be used as A2 3
N12 DIFFIO_RX_B11_P [ g single-ended I DIFFIO_RX_T26_P [—g57—X
X—10_B3 DIFFIOiniBﬁiN ——x lace LVDS 100 ohm resistors near FPGA. DIFFIO_RX_T26_N [—X 3
10MO8SAUT69_v1.0 10MOBSAUT69_v1.0 3
uic
Max 10S Power 3
3.3V Single Supply " 3
Core & Periphery PLL & ADC 3.3V_VCCA 3.3V o] H
3.0V/3.3vV 3.0V/3.3vV 3
F7 4 L4 o]
L c19 c16 G6 xggg”g xggﬁ; D10 1 <§ Lvbs ou g
16V]  1uF 25V|  o.1uF E_B, VoG ONE Vooas [ C23  BEAD VDS oU 3
- 16V | 1uF LVDS OUT2 P
VCC_ONE VCCA4 T 3
-~ 3.3V LVDS OU
= 3._?_\/ SBEAD 3._‘3[_\/_VCC|01A o " 3.3V = 1VDsS 0 P g
Place TCK filter near Max 10. C24 |]0.1uF LVDS OU
[ G3 xgg:g}g veezo 380'05 J11 €20 25V U3 LVDS OUTO P g
H1 CIO5 kT3 PBO 14 e
ANALOG_SIG1 R24. ANALOG1 VCCIO VAR_I__ VREFB1NO/IO VREFB5NO/IO 33V = VDD 20 EFM32_JTAG_TCK
ToF T = 53 F11 . MAX10_JTAG_TCK EE—
50V K3 | VCClo2 VCCIO6 [~517 JTAG TCK
ANALOG_SIG2 ANALOG2 L1 | vccloz VCCIO6 "5 33V Z_JTAG_TMS
o cs I__LS VREFB2N0/IO VREFB6BNO/IO 10.0k_MAX10_JTAG_TMS JTAG TMS
ANALOG_SIG3 ANALOS(g;/ V] e ~— 7 VCcCIo3 VCClo8 :g — 16V F121.:7 5 Z 0
1oF — Ls | VCClO3 VCCIO8 [—Fg ul MAX10_JTAG_TDO 12 3-0/—83A
= C 3.3V
50V N11 | VCCIO3 VCCIO8 [—g7 — 9| D 13 JTAG_TDO 12
ANALOG_SIG4 ANALOGA VREFB3N0/IO VREFBBNO/IO - 17 —JTAG_TDI JTAG_TCK 1 2 JTAG_SEL
1oF 10.0K MAX10_JTAG_TDI JTAG_TDO 31 2
50V A1 13 15 JTAG_TDI JTAG_TMS 513 4
ANALOG_SIG5 _ R2g. . 10.0, ANALOGS A13 | GND GND I7Nq 715 68 =
1pF Bg | GND GND ["yg 10 3 JTAG TDI  *—9|7 8[q5
SOV ——c3| GND GND [Tg— *—— NC VSS 57 = 9 10
MIC_ANALOG_SIGRg 10,0 MIC_ANALOG D5 | GND GND 34 EPAD(VSS) 7 JTAG HDR 2X5
GND GND GND B
€3 |[1pF E11 12
50V F3 | GND GND &7 ADG788
- = GND GND
LAYQU, kOTESE . JTAG_SEL = 0 -> Connect Dx to SxB (JTAG Header)
- Place RC circuits near Max 10. ADC_GND ADC_REF ADC”Power Block JTAG_SEL = 1 -> Connect Dx to SxA (BLE/Sensor Board) Macmca Ame"cas’ 380 Stevens Ave #206 s°|ana Beach, CA 92075
L 03 2.5V 02 ANAIN . Macnica Americas. All Ri
|1:v 2 25 ADC_VREF ANAIN1 A — R2AAALLANALOGO e IoT Development Kit Max 10 Board
REFGND
= 1 _|__| 50V
ADC_GND — BEAD AD:C 10M08SAU169_v1.0 = ize Document Number ev
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CONNECTOR & IO

MACNICA

MH1 MH2 MH3
MH_SPACER  MH_SPACER MH_SPACER  MH_SPACER
3.3V
3.3V
J1 UARTO RX R56 DNI
1 | EFM32 JTAG TCK
TZC ST 2 ggDSCL UARTéﬁé 3 EFM32 JTAG TMS g
TZC_SDA S 5 SPT_SCLK
12C_SDA SPI_SCLK [ A sl Al L 2
33v BTETNT 70| VIN_MAIN SPI_CS 2
: Er BLE_INT VIN_MAIN [~ SPIMIST
R2 | 14| ERMS2INT SPiwso [[13__sPrwosT EFM32 RESETn 2
RS VIN_3.3V MAXTO_TZC_SCL 16 . 5 5
“MAXTO_I2C_SDA 18 | MAX10_I2C_SCL GND 47 DBG_SWDIO VIN 3.3V %
———————5 | MAX10_I2C_SDA DBG_SWDIO (g = = - 2
EFVSZ JTAG TMS 5| VOUT_MAIN DBG_SWO [57 B
54| MAX10_JTAG_TMS VOUT_MAIN |53 DBG SWCTK 33v
= 56| MAX10_JTAG_TCK DBG_SWCLK |55 3 n s3 . 2
EFMBSZITAG_TDT 3 | GND EFM32_RESETn [—57WAXTU_PRSNTn 1 = T 2
TARTO_TX 30 | MAX10_JTAG_TDI  MAX10_PRSNTnh [55EFM3Z_JTAG_TDO o SPIMISO 2
————————= UART_TX MAX10_JTAG_TDO [~ PB-SPST-NO 2
UARTO RX 2
RECEPTACLE_2X15 R45 A 1.00K UARTO_TX g 2
= 12C_SCL 2
12C_SDA @g 2
_12G_. 2
MAX10_2C_SDA 2
3.3V J3 J4
ADC_REF DIGITAL13 DIGITAL12 2
'l' 1 1 TVDS_T_CLR_N B
2 2 TVDS_T_CLK_P 5 33V LEDO XX|g D8 LED _RESO R 39.00
ANALOG_SIGT 23 3[4 TVDS_OUT3_N B s1 GREENLED
ANALUG_SIG 4 4 TVDS_OUT3_P R17_~_10.0K_PBO 5752 LED1 XX|g D7 LED_REST Rio 39.00
ANALOG_STG3 5 5 TVDS_OUTZ_N RESET GREENLED
ANALOG_SIGA 7186 617 TVDS_OUTZ_P SRR 1) 2 PB-SPST-NO LED2 A\N D6 LED_RES2 Riq 39.00
3V3_IN R 8 ; ; CVDS_OUTT_N CLK_RST — 2 GREEN LED
vcelo_B ANALOGO 91 5 CVDS_OUTT_P LVDS | CLK N 2 s2 LED3 h\N ‘ D5 LED_RES3 R12 39.00
0 0 LVDS_OUTU_N LVDS | CLK P 2 R35 10.0K_PB1 5 o2 GREENLED
10 TVDS_OUTO_P —|DS 0_CLK_N 5
12 | " VDS_O_CLK P B PB-SPST-NO LED4 XN\|g D4 LED_RES4 Rq3 39.00
RESET * 12 CLRK_RST VDS_OUT3 N 5 = GREENLED EDOZ 2
4 14 4 TVDS_U_CLRK_N DS_OUT3_P 2 LED5 A\N p3 LED_RES5 R14 39.00
15 | TVDS_U_CLK_P GREENLED
= *— 15 W_Ds,o Top 2 LEDS N\ g D2 LED_RES6 Ris 39,00 BLED 2
HDR 1X15 HDR 1X15 VDS_OUT1_N 2 GREENLED
VDS_QUT1_P 5 LED7 X\ |g D1 LED RES7 R1g 39.00
VDS_QUTON 2 ‘ GREENLED VN
LVDS OUTO P
12 IR LED  ~N|4 p9 IR_LED RES Rgo 100
IR19-21C/TR8
Gain resistors (R46+R47)/R46 are placeholders,
still need to but shouldn't need any gain.
SW1
c25 1uF R4 1.00K RS 75K R44, .0K_DIPSWO =18
MIC_ANALOG_SIG = OPAMP IN * OPAMP GAIN 16V R4, .0K_DIPSW1 f— 7
R R2 MIC_PWR R3 0K_DIPSW2 |6 PBIO:1] —> 2
R3) 0K _BOOT_SEL 4 | 5 BUUT_SEL_PU R3g, 1.00K
GAIN = (Rl + R2)/Rl  —
SPST4 RSO Ty 2
MIC_PWR = Max 10 HB recomends BOOT SEL:
MIC PWR - 0 10K-ohm PD to select CEMO BOOT SEL
- u2 R3 10.0K OPAMP_IN_NEG 4 v+ U8 10K-ohm PU to select CEM1 or CFM2 B | >» 2
c1 = — 1 MIC ANALOG SIG *Used a stronger PU since both resistors are in circuit when SPST ON. CLK 50MHZ
25V D 1 MIC_OUT gp || 1w Ry o OPAMP_IN 3 — e ) 2
ouTPUT | Tev - L6220 33V
2
GND o 33V L oc7 o
INMP404 R6 MIC_ANALOG SIG > 2 LK EN Y1 25V
B D> _ 1 4 =
10.0K R38 10.0K N VoD =
¥ 2 3 50MHZ_OUT 9 CLK_50MHZ
2.5V MIC_PWR GND CLK R47, 24.9
L2 BEAD = Non-inverting pre-amplifier = 50MHz LAYOUT NOTES:
- Place 24.9 ohm resistor near oscillator.
3.3V Macnica Americas, 380 Stevens Ave #206, Solana Beach, CA 92075
Copyright (c) 2014, Macnica Americas. All Rights Reserved.
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VCCIO VAR power rail selection for Max 10.

- 2.5V (From EP5358LU)

POWER

VCCIO B = 1.8V - 3.3V (From DIP connector pins)
- VCCIO VAR = VCCIO B, unless not available then 2.5V
3V3_IN
33V 2.5V
3V3_IN U4 '|' Us '|'
INA_STAT 13 5
1 STAT 14 AVIN VSENSE [ T
> INA OUTA J_c1s PVIN VOUT (g 1 J_cs
VIN 33v__| ENBA 12 vouTt
} ENABLE VCCIO_VFB
3 NB ouTs ;gqu ;gqu ves -4 _ R32, . 237K 212\1;F
ENBB = 1 6 R1 75K =
= T Ne7 oo |2 o e o 10 52? ’SSNB 2
= NG8 EP_GND % SETS VOUT = External Adj 9 vas PGND q L
Froms = 1 Net NC15 [He—x =
Multiplex (OR) 3.3V input from DIP pins (3V3_IN) Nc16
OR from BLE/Sensor Board (VIN_3.3V). EP5358LUI
25V
c22 |[0.1uF
sy
= R21 = VCCIO_VAR
100K R50 VCCIO_B
uz 10.0K ue
1 16
INB_NEG 4 > IN1 OUT1 |5
-IN 2 IN1 ouT1 J£21
EN_VCCIO_VAR 1 Srar |14
- c4 R30 R19 0 _cLwi 4 EEe 10uF
L 100K r\A/—e cLimM1 3 WARN1 ﬂm :_Esv
1 R{8 o clmwp _5]EN2 z OUT2fg N
INA POS cLM2 O OUT2
B £ e 5 _:t/\/\/ = 7 ) 11
GND [ = 5 IN2 < STAT2 [
R37 EPAD_GND ﬂ IN2 Ui WARN2 [——X
665K LTC6700-1 LTC4415 _
VCCIO_B = ~
2.5V-5.5V
VCCIO_VAR
3.3v EP5358LUI | (default 2.5v] W
; T00mA d *
T SE Ih:::;ieal Diode) 3.3V/500mA (600m A Max) vecio
{From BLE/ ENBA/ENBB|
Sesnor
Board) 3.3V
— _Ma( 10, Macnica Americas, 380 Stevens Ave #206, Solana Beach, CA 92075
= # microphone, . .Co right (c) 2014, Macnica Americas. All Rights Reserved.
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