RiskFive FPGA Module Development Motherboard. ZBT Version.

REV Descri ption DATE | BY
0 PRELIMINARY prototype release for review. Not manufactured yet. 07/24/2018] ws
1
2

THERE IS NO WARRANTY FOR THIS DESIGN, TO THE EXTENT PERMITTED BY APPLICABLE
LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE DESIGN “AS IS” WITHOUT WA RRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO , THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR POSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE DESIGN IS WIT H YOU. SHOULD THE DESIGN
PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR
CORRECTION.

07/20/2018. PRELIMINARY
prototype release for review.
Not manufactured yet.

(c) 2018 by SkuTek Instrumentation. All rights reserved.

SkuTek Instrumentation

150 Lucius Gordon Drive
West Henrietta, NY 14586 - 9687
http://www.skutek.com

Page Contents

A - Revision page

Size
A

Document Number

RiskFive Development Board, ZBT version

Rev

Date:

Tuesday, July 24, 2018

[Sheet 16 of

20

2




NORTH header

| SD card |
|
| SD_DATA1 |
; SD_DATAO |
| SD_CLK |
. . ! SD_CMD_din |
Bank 14 DOWN inside brd JHIA UP outside brd | SD_DATA3_CS# !
3.3V | SD_DATA2 !
- - o ____4
K18 (Bank 14) XSPI_miso et Egzgﬁ ﬁ; 11 80 -0 For R CPRION { POWER_ON HIGH to Enable 3.3V power T Ehermetcrin =~ :
K17 (Bank 14) XSPI_mosi T1Z (Bank 14 2 79 P10 Bank 0 X_PRGM# P9 FPGA conf ! ernet chip
L14 (Bank 14) XSPI_D2 (Bank 14) 313 78 |8 el - X DONE P10 FPGAconf Banko l
- M14 (Bank 14) 4 77 __TRQ_Radio 10_15_L23P_ji7 -
M14 (Bank 14) XSPI_D3 E9&L16 (08 14 4 77 TRQ _12CH 10 15 23N J18 ; | IRQ_W5300#
E9 & L16 (0 & 14) XSPI_CCLK ( ) 51; 76 |16 Q_| 15 L23N j Bank 15 variable Vcco=3.3V [ W5300 WR#
- 10_14_L22P uld W5300 A6 | 7% 75 TRQ_Softr ©15093 T ! Wo300 RO
10_14 (22N vid W5300_A7 < 74 W5300_A5 10_14 L15P 116 ! Wo300" ook
10_14_[23P 113 W5300_ A8 g | / 74 72 W5300_Ad 10_14_L15N_ti6 | W5300 bidoTa 0
10 14 (23N ul3 ___W5300 A0 o | & 73 [, W5300 A3 10 14 L14P {4 Bank 14 | Wo300 brdy [9_-11 —
10 14 [20P ulZ __W5300 D0 14 | 2 72 [T W5300 A2 10 14 (14N 15 33y o0 O_D[ 1-5_]0 r—
SR et B o e o — T
Bank 14 _14 LoP D2 12 69 _ 14 LSN p L
3.3V [0 L& 16N 13 WS300 D313 3 o [ea SOFT Resel7 10140 111 (Snge) Tt
- 10_14_L19P 111 10_14_L24P 19 d
[0_14 LION Ull WE300 D5 o] 14 67 2L —wE300-C5F 1014 [24N_TI0 1 VGA Video DAC |
10_14_L21P_vi0 W5300_D6 12 15 66 22 IRQ_W5300% __10_34_L21P_u9 Power Cycle  SW4 ! |
10 14 L2IN viL ___W5300 D7 35 | 16 65 s W5300 brdy0 10 34 L2IN va POWER ON —— l \\jgﬁ—'erglgf;] }
10_14 25 110 (sng) W5300_D8 15 | 17 64 [~ W5300 brdyl 10_34 25 U8 (Sngie) ﬂj’ | e [ (-)_]7 |
10_34_L24P_r8 W5300_D9 19 13 gg 6o W5300_brdy2 _10_34_[23p 17 Switch_6m ! _blue[0: !
10 34 (24N 18 W5300 D105q | 79 o2 615300 brdy3 1034 (230 6 = VGA blanki |
10_34_L20P v/ W5300_D11 51 60 VGA_red0 10_34_L22P_u7 ; Voot :
10_34_L[20N_V6 W5300_D12 5, | 21 60 ["-g  VGA_redl 10_34_[22N_U6 | ve A—SY“C " !
10_34 L19p 16 W5300_D13 o3 gg gg ta  VGA_red2 10_34 _[13p_n5 | _Pix_c |
10_34 _L19n 15 W5300_D14 VGA_red3 10_34_L13n_p5 i !
10_34 LI0P V5 W5300_D15 Si 24 57 22 VGA_redd I0:34:L8p_ag FPGA Reload SW1 1 \\//(GSAA hgglﬁc 1
10 34 LION v4 ___VGA gm0 o | 22 56 ["oc— VGA_reds 10_34_L8n_u3 ; VOATVSYNG ;
0 34 [12P 5 _VGA gml 57 | 26 55 [T, VGA_red6 10_34_L6p L6 X PRGM# 4 =—Tt— | Von el !
10 34 (12N ___VGA gm2___ g g; 2‘3‘ t3  VGA_red7 10_34_L6n L5 _ q% | Ve DA |
10_34_L1lp r3 VGA_grn3 29 | 59 o |52 VGA_blank# — 10_34_L14p_p4 Switch_6m R A R
10 34 L1ln t3 VGA_grn4 30 | 35 o1 |51 VGA_sync# 10 _34 L14n_p3 Bank 34 - o ‘
Bank 34 10_34_L9p_u2 VGA_grn5 31 50 VGA blueO 10_34_L15p _p2 3.3V } Soft CPU signals ‘
3.3V T0_34_[ON V2 VGA_gmé 3o g; ig 29 VGA bluel 10_34_L15n 12 . | SOFT Resett |
: 10_34 L7p_ul VGA_grn7 33 48 VGA_blue2 10_34 L17p r1 I RO Sof# ;g !
10 34 L7n VL VGA_blued 3, gi 3575 47 VGA _blue3 10 34 L17n (1 ! Q_So !
10 34 [18p m6  VGA Plue5 35 46 SD DATAL L ___
[0 34 [18n_n6___ VGA blue6  ap gg Z‘g 45 __SD _DATAO 5 12C Expander |
10_34 L3p n2 VGA_blue7 37 44 SD _CLK ! << )
10_34 L3n_nl VGA pix ck_3g g; 3‘3‘ 43__SD _CMD_din | 10_15 L23N_j18 IRQ_I2C# <K
10_34_L4p_m3___VGA HSYNC a9 42 SD DATA3 CS#IO 16 Llop b8 b Veco=33v. ~~ ~~—————mmmmmmmmmmmmmmm
1034 [an m2 _ VGA VSYNC 4q | 39 42 [41_SD DATA2 } Radio i
| . |
I0_15_L23P_j17 IRQ_Radio <{—
FX11LA-80S/8-SV(71) 07/20/2018. PRELIMINARY | | active HIGH 1
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SOUTH header

DOWN OUtSlde brd UP |nS|de brd CTS, RTS reserved on Abone, but not really used.
% UART chip_Tx  To RS-232
JHZA ————)>> UART_chip_Rx From RS-232
Ether activity Ether_LEDO ggg 11, go |80 ggg Ether LED1 Ether activity
GbE Ether2+ ChE 215 79 |12 ChbE Ether0O+ GbE — sD_card_prot Full size
3 18
GbE Ether2- CEE 3 78 CbE Ether0- GbE
GbE Ether3+ CbE g 4 77 ;é ChbE Etherl+ GbE SD_DATA1L Both micro
GbE Ether3- EXP_strobe 0 ¢ | 0 76 [ PS2 clkl 10_15_L24P Ki5 Etherl- GhE iD*EATAO and full
Signals from 12C Expander EXP_strobe_1 7 6 75 74 PS2 d1 10_15_L24N_j15 D CLK
EXP_strobe_2 3 7 74 73 PS2 d2 10 15 L18P hi7 SD_CMD_din
I2C_data _|2c d 10_14 [13N_r15 9|8 31 PS2 clk2 JO_15_L18N_gi7 SD_DATA3_CS#
|2C 2C_ck __2C ¢ 10_14 6N mi3 0 1° 72 5] W5500_MOSI 10_15_L16P_el7 SD_DATA2
UART_RX Rx___10 14 L12N 117 11|10 71 55 W5500 SPI_CLK 10_15_L16N_di7
UART UART Tx_Tx___ 10 14 L3P PUDC L15 1, | 11 70 [Teg  W5500 MISO 10_15 25 K16 sngl
PMOD_EN 0 10_14_L10P mi6 13 | 12 69 I"6g  W5500 Cs# 10_15 [20P _cl6 cp IRQWSS00R S
Bank 14 PMOD_EN 1 10_14_LION_mi7 14 1(31 2*75 67 IRO W5500# 10_15_L20N_c17 W5300 is on SPI WSS00MISO
FT601 D13 10_14_L9P_ni7 15 66 FT601 DO 10_15 3P c12 . _
3.3V FT601 D14 10_14_LON_p18 16 06 "g5 FT601 DI 10_15 L3N b12 NOMRHIIOSE | ip el a0 G - &
FT601 D15 10_14_L4P_L18 17 |18 65 g4 FT601 D2 10_15_L14P _fi5 srcct Bank 15 ip se _
FT601 D16 [0 _14 [4N_mis 1817 64 "e3 FT601 D3 10 15 L14N_fL6 srcc- :
FT601 D17 10_14_L11P_ni5 19 | 18 63 > FT601 D4 10_15 L10P bi8 variable
FT601 D18 10_14_L1IN_n16 20 | 50 02 [61_ FT601 D5 10_15 L10N_al8 Vcco=3.3V HW Chip Strobe or Reset
Bank 15 FT601 D19 10 15 L19P j14 21 60 FT601 D6 10_15_[2P_bi3 _
variable FT601 D20 10_15 L19N_hi5 2o g gg to  FT60L D7 10 15 2N bi4 From 12C Expander EXP_strobe_[0:2] < emm
FT601 D21 10_15 L17P ki3 23 58 FT601 D8 [0_15_L9P_al3
Vceo=3.3V FT601 D22 10_15 _L17N_j13 oa | 23 58 " FT601 D9 [0_15 _[ON_ald 1
FT601 D23 10_15 _L15P hid4 o | 24 57 (5 FT60L D10 [0_15 _L4P bil 12C e dan PS/2 Egg_gll -
FT601 D24 10_15 LI5N g14 26 | 22 56 ¢ FT601 DIL 10 15 L4N all 12_dat éé_ PSZd1 - <6
FT601 CLK out __10_15 L13P_hi6mricct o7 | 26 55 [Tty FT60L D12 10_15 _L8P_aib - - -
FT601 D25 [0 15 LI3N _gl6mrce-  og | 2/ 54 53 FT601 D31 10 15 LN _al6 PS2_clk2
FT601 D26 10_15_L22P gi8 5g | 28 53 (=5 FT60L1 OE# 10_15_L7P_bi6
FT601 D27 10_15_[22N_f18 20 | 22 52 ".1 FT601 Wakeup# 10_15_L7N_b17 USB-3
FT601 D28 10_15 L5P f13 31 30 51 50 FT601 _GPIOO 10_15 _L12P d15 mrcc+ FT_GPIO pins are power on ET601 DI31:0
FT601 D29 10_15_L5N_f14 32 | 3L 501719~ FT601 GPIOL _ 10_15 L12N_c15 mrcc- mode pins for the FT60 chip _DI31:0] 22—
FT601 D30 10_15 L1P_did 23 gg 33 28 PMOD_GPIO_0 FT601_BE[3:0] {(emmm
FT601 BEO 10_15 LIN_cl4 22 47 _PMOD_GPIO_1
FT601 BEL 10 15 L11P el5srecr 3= | 3% 47 [, PNOD_GPIO 2 FT601_TX_emPW#§§—
FT601_BE2 [0_15 [1IN_ei6sicc- ag | 52 46 [, -~ PMOD_GPIO_3 PMOD Enable signals FT601_Rx_full#  <G——
FT601_BES3 10_15 L21P e18 37 | 36 45
FT601_Tx_emply# 10_15_L21IN_d18 28 | 37 44 XTMS - in FT601_WR# {({——
FT601 Rx_ful# 10 15 L6P di2 38 43 XTDI in PMOD_EN_[0:1] <Kemm 45 FTe01_RD# K—
“WR RLRTE 29 H42— SSXTDO out : FT601_OE# K——
FT601_WR# 10_15_L6N_d13 a0 | 39 42 RTS/CTS are alternative -
40 41 {XTCK in
Foolprint FXL1LEOR/GP FX11LA-80S/8-SV(71) Fast PMOD FT601WAKEUPHK

CONN HEADER 80POS W/POSTS SMD
FX11LA-80P/8-SV(71) -> mezzanine

CONN RECEPT 80POS W/POSTS SMD

JTAG

GND

FX11LA-80S/8-SV(71) UG ND

FX11LA-80S/8-SV(71) -> J16
motherboard 14 13
XTDI  TDI 9 X
shl END XTDO _ TDO 8 7
shp | S ENDL ™ e\nd XTCK _ TCK 6 5
sh3 | Sh? END2 17 o XIMS _—_ TMS 4 3
ha sh3 sh8 h7 133V D 1
ooV Y 2 |
S shaJH2B sh7 -5
sho sh5 sh6 shé CONLZA p—
) Postl Post2 $ Molex 0878311420
% WM17469-ND
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S.Hirose PMOD_GPIO_[0:3] <<=
Also used for wireless module

Boot FT601_GPIOO
mode FT601_GPIO1

&—

FT601_CLK_ouk{—

+3.3V D
GND

GND
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Pin header for the FTDI USB-UART cable. While
using the FTDI the RS232 must be disabled.

RS-232

DB9 pin description

pin PC(DTE) Function BF Function
3 Transmit Data Rx

2 Receive Data  Tx

7 Requestto Send RTS#

8 Clear to Send

CTS#

Software flow control is expected because CTS
and RTS are looped back.

On-board RS-232 modular jack

A DB9 connector is too large for the board.
Telephone-style jack with 6 pins is used
instead. RS-232 pins are not assigned for such
jacks. A configurable adapter is used to
reassign the pins after the board is deployed.

TYCO RJ11-6Nxxxx $5 (about)
FCI 87180-066LF 609-1057-ND $1.41

Configurable adapter RJ11 --> DB9 by CUI
Male DB9: AMK-0002 046-0002-ND $4.13
Female DB9: AMK-0003 046-0003-ND $4.13

Jameco part numbers (six wire):
66203 Mfg: 31D1-16400-R $2.79

RJ cable

6-wire RJ cable between the adapter and the
jack from 1.O. Interconnect:

2.1m GLF-466-076-510-D H1663R-07-ND $3.34
7.6m GLF-466-256-511-D H1662R-25-ND $5.54

Jameco part number (7 feet, six wires 6P6C):
115617 Mfg: 306-707SL $1.99

07/20/2018. PRELIMINARY
prototype release for review.
Not manufactured yet.
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Document Number
RiskFive Development Board

Test point
J9 -6V +6V
1 UART_chip_Rx TP13  TP11
2 UART chip_Tx
* * R55 LED21
2.00k LEDy
Header 3 3 Iy S EDNPNPNS 2 SO;’ c I|I
433V D Ul3
19 2 Cl+ 2 |lLa
N Vee 433vio6.6v C1F | [c21 |
C20 Cc81ly || 1 +PLYS6 3 v+ Doubler ci- -4 Cl- 0.1uF
0.1uF —— 0.1uF || Rt
C86 LMINUS6 Co+
. o1uF I I . = v- Ca+ [
: +6.6 to -6.6 Inverter Co-
18 | cnD co. |6 2 |11
1 | [C30 0.1uF
= CTS looped back to RTS. J 13
UART_RTS RTS#
couth 31 1N T10UT L = 11,
From South Hirose 2
A UART Tx T
UART_chip_Tx 12 | 1o T20UT -8 _ X Z‘ :
4
5
UART_CTS CTS# 5
- 151 R10UT RLIN (8 = 616
From South Hirose
. UART_Rx__Rx
UART_chip_Rx > 2oL 10 RoouT R2IN 2 = ¢—Halel | o0
N R76 +3.3V D 1 shida gﬁl'gf
R72 oo ¢—Shid2 | gpqp
12.4k 1| =— 00O _
< —l RJ11 jack 6pin
— - —
= ﬁé:l? ARU
SW5 %?—%8 FCI 87180-066LF
+3.3V_D
Enable /
H 2
disable - Janeco
12.4k Female DB9 --- RJ-11: Jameco 115617
Wire# col DB-9 position
—_— 1 RTS# blue 8
- 2 Tx yellow 2
‘JSZOZOllCQN 3 CTS# green 7
Footprint SLIDE_SWITCH_JS202011CQN 4 Rx red 3
GND black or white 5
Di gi key
Female DB9: AMK-0003 046-0003-ND
+3.3V_D Wire# col DB-9 position S Corant
33y b 1 RTS# white 8 age Lontents
== GND c19 2 Tx black 2
4.7uF 3 CTS# red 7 [Size
4 Rx green 3 A
= = 5 GND (color??) 5 Date:
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Power entry for the motherboard

RASM712PX = CONN JACK R/A .100" PIN SMD (2.5mm)

RASM722PX = CONN JACK R/A .080" PIN SMD (2.1mm)

P means locating post as an option
Contact rating: 3A

Recommended power supplies from Jameco with 2.1 mm:

379623 Mean Well GS25U05-P1J 5V/4A
1952863 Mean Well GS18U05-P1J 5A/3A

Recommended power supplies from Jameco with 2.5 mm:

2167664 FAIRWAY WN20U-050 5V/3A

J15
RASM722PX
+5V_Supply +5V_jack 4
C
J10
+5V_Supply> + 2 :
3 =
R35 C82 c43
c X A 1 A.00k ——0.1uF 0.1uF
0202 0402 0402 HEADER_3
= tEBél — — ——>>+USB_Vbus_raw °F
0603 - - From USB-3 page
LB Q39G-L2N2-35-1
blue
P8 ¢—>)>+USB_Vbus In principle, | could filter Vbus with a
+3.3V D Back to USB-3 page bead, but | chose not to.
R30 I}_" T
c "X A1 49 2 cs7 B
0202 ) ——0.1uF
= LED10 0402
LEDg =
5)-\Gsor3|T-RF45-AN002 07/20/2018. PRELIMINARY
green prototype release for review.
Not manufactured yet. | |
(c) 2018 by SkuTek Instrumentation. All rights reserved.
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GbE

GbE

GbE

GbE

C32

sl

GbE

GbE

GbE

GbE

GbE jack

>
X
@)
<
kvl
Ethers- <<M @ =
MDI_3_P
Ether3+ <<+ Jl =
MDI_2_N T l
Ether2- <<+ 7
MDI_2_P '|”‘5M§ 285 7§
Ether2+ <{K——=—— 2 o o
P10 ® yellow
0402 Eg
0.1uF
P7
| 2 RJ45 center P&
L 15
li P4
P3
Etherl- << MDI_1N P2
P1 o green
MDI_1_P a
Etheri+ {————=— = N o
MDI_0_N "”‘\'\’@ 1o o o
Ethero- {—————
Ethero+ <<M -
KLA1S109-43LEL o
X
KLA1S109-43LF gigabit ether jack with LEDs. 9
Manufacturers: o
1. www.umeu.de u

2. www.bothhandusa.com

Center tap to AVdd not required. Internal on-chip
termination provided on Media Dependent Interface
(i.e., magnetics).

R6
499

40
GbE Ether LEDIKK—LERL 1 R A 2 LED JACK G

GbE  Ether LEDKKK:

LEDO 1

LED JACK Y

2
AS
499
0402

LED active HIGH

LED active HIGH

GND

)
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From Abone Expander

From Abone 12C Expander

Wiznet W5300 needs a "manual reset" after
being powered up. This is done automatically
with X_DONE. Additionally, Soft CPU software
can also issue a reset to hardware chips.

From Abone 12C Expander

EXP_strobe_0 <<

EXP_strobe_1 <<

Reset generators

Due to shortage of FPGA pins we use 12C Expander to route three active low strobes.

(They are also driving LEDs on the Abone). The strobes are or'ed with manual

pushbuttons.

DONE=HIGH --> FPGA is running

C A

X_DONE <<
P10 FPGA conf

Wiznet reset, active LOW

'
LEDy LED17

+3.3V.D

X DONE

2

DONE=HIGH --> FPGA is running

Wiznet reset, active LOW

X DONE

DONE=HIGH --> FPGA is running

o

UGA

U7A

SN74LVC1G08DBV

SN74LVC1G08DBV

+3.3V_D

>> W5300_RST#

>> W5500_RST#

Both inputs = HIGH --> out=HIGH, system is not reset

HW reset to W5300

Both inputs = HIGH --> out=HIGH, system is not reset

HW reset to W5500 ¢

ueB

DEV PACKAGE
(TOP VIEW)

NERE E
s[1]=
e[ ] |2 <[~
SN74LVC1G08DBV
SOT-23-5

[ 1] vee

USA
FT601 reset, active LOW ‘ SN74LVC1G08DBV
From Abone 12C Expander EXP_strobe_2 << 1 [
% DONE , 4 >> FT601_RST#  HW reset to FT601Q
T/ This reset is voltage compliant with FTDI power.
DONE=HIGH --> FPGA is running
o=
+3.3V_D
B
R34 433V D This signal is routed to the FPGA. It can be anything.
éfb‘;k T~ The intent: Restart the Soft CPU Operating System.
SW3 UBA
P B 4 1 1
R % DONE , 4 > SOFT_Reset# To Soft CPU
= Switch_6mm T/
DONE=HIGH --> FPGA is running SN74LVVC1G08SDBV W
= 07/20/2018. PRELIMINARY
prototype release for review.
Group 13 Not manufactured yet.
SkuTek Instrumentation
150 Lucius Gordon Drive (c) 2018 by SkuTek Instrumentation.
West Henrietta, NY 14586 - 9687 All rights reserved. A
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| T
|
H ' +Vcco_var +FT601 i
U3A USB3 chip FT601Q | TVegovar +FT60L 3v3  FT60L is connected
FT601 D31 74 31 : to Banks 15,16 :
FT601_D30 D30 Footprint QFN-76_FT601Q 12 vias Lo
FT601 D29 74 +FT601 3v3
FT601 D28 74 | P29 U3C
FTe0l D27 7, | D28 +FT60L_1v0 U3E +FT60L 3v3 R16
FT601_D26 77 | P27 o0k
FT601 D25 7o | D26 29 ] g SIWU#_pullup 256>
ET601 D24 D25 LDO_1v0_out VddA_3v3_in 28
FT601_D23 B%g c10 3| g 10 | xccgg_!n 50 ca2 reserved (nc) =
FT601_D22 4.7uF 30 _tvo_In ceos_In ™, 4.7uF o1 2 L1
FT601_D21 g5 Bgi 23 ngivof!n Vce33_in - Xtal_in 18pF| [C36
FT601 D20 64 = ag | V4-1v0_In | 68 = 3 0402
D20 Vd_1v0_in VcelO_in o L
FT601 D19 63 i |59 = Y1
FIo0L D18 62 Big 21 Avdd_1v0_in ¥§§:842 49 © =
FT60L D17 g o) _1v0_i _ —_—
ET601 D16 D17 S 36 VcelO_in 14 é 2% %% %]
__F1601 D16 gq | Axooxd
FT601_D15 g7 D16 o 1.0V 29 gnd4 e1a01Q USB3 3/5 a3 @ ABM7-30.000MHZ-D2Y-T
D15 . gnd3 §
FT601_D14 2 26 FT601Q-B-T 87 @ N
D14 P2 gnd2 87 Gi
FTe01_D13 D13 - 1 gnd1 g6 |88 Xtal_out |22 2 || 1
FT601 D12 54 9 ~ N M 85 = - 0402 18pF] [C37
D12 C© — ~ wwo 85
FT601 D11 &4 o = 57 1 5
FT601 D10 D1l 5 T dIddd Rref_1.6k T60K K8
L SRt FT601Q-B-T =
FT601_D8 &g Bg L
C e
LTI 471 by USB3.0 Crystals
. - |
FT601 D5 4= | D6 U3D Rom PWR entry page  To PWR entry page = J2 "~ 1 ABMSG-30.000MHZ-18-D2Y-T
FT601_D4 D5 >> +USB_Vbus +USB_Vbus_raw { !
- DA vbus in 32— - ST | CRYSTAL 30.0000MHZ 18PF SMD
FT601_D3 _ |
_ 43 1 p3 0 Vbl four leads
FT601_D2 42 = o5 USB2_D- 5 us :
FT601_DI__ 41 | P? o USBZ Dn P USB2 D+ 59 UsB2 D- ‘
FT601_ D0 49 | P1 @ USB2_Dp GND___, | USB2 D+ | ABM7-30.000MHZ-D2Y-T
bo 3  bas USB3_Rx- 5 9nd | 535.0849-1-ND two leads; 1812 _
FT601 BEO 4 o USB3_in- P USB3_Rx+ = UsB3 Rx-
FT60L BEL 5 | BEO S USB3in+ GND 7 | USB3 Rx+ +FT601_1v0 0402
FT601_BEZ EE_; § USBS out. bAL USB3_out- 1 > USB3_Tx- a ngg_gnd - _
F1601_BE3 — _out- USB3_out+ USB3_Tx+ _ X v
) —~ 71 BE 3 % UsB3 out+ 32 - O'i“F 623 —~ 9 1 ysB3 Tx+
45 pins FT601Q-B-T FT601Q-B-T Tx needs caps  0.1uf[C34 [ Shieldz 1B 1s 18 18
FT601 DI31:0 — USB 3.0 Connector f— f—
FT601 BE0 22— : E81D9-001-01 T
- U3B (GPI01, GPIOO0) boot strapping 07/20/2018. PRELIMINARY R RA b D
FT601_RST# 150 RESET# in (00) 1 channel, 245 _Synchronous FIFO mode | pPrototype release for review. :]
FT601_WAKEUP 164 Wakeup# (01) 1 channel, Multi-Channel FIFO mode Not manufactured yet_ 601 3v3 0402 -
(10) 2 channel, Multi-Channel FIFO mode T v
FT601_Tx_empty’K<——LQ 7x_FIF0_Empty# (11) 4 channel, Multi-Channel FIFO mode Sl S » » » *
FT601_Rx_full¥  <{———20| Rx_FIFO_Full#
J 17 b I N <t ~ N b © ™
FT601_WR# <{—2110 WR# in 0 Aol 1o _lo _lo
FT601_RD# RD# in N —1—1—/\/\15\—2—|+FT601 3v3 TT— o .
FTe01 OBs | w | FT601_GPIOO > 2.00k 5 — L L L L L L L L L
_ OE#_in m 3 1 > GND NN ] =1 =1 =1 — — N
4] ATTAR o s o o o o o o o
FT601_GPI00 <{—17 GpIo0 HEADER 30402 ° ° ° ® ° '
FT601_GPIO1 <K—18 Gpio1 o _ G 1 1
3 J18 rou =
FT601_CLK_out <{—S58bcik out e o= P .
FT60L GPIOL 5 A2 oo e [SKuTek Instrumentation
= ' 150 Lucius Gordon Drive i
66 or 100 MHz FT6010-B-T 3 1 2 GND > (c) 2018 by SkuTek Instrumentation.
Q > 00k ¥ \ReE West Henrietta, NY 14586 - 9687 All rights reserved.
HEADER_30402 http://www.skutek.com
FT601_OE# 1 -
2.00k "ﬁi’o Page Contents
FT601 WR# 1 o I IFFTe0L VS USB3
200K RIS GND [Si D Numb R
FT601_RST# 1 ize ocument Number ev
2.00k ~§y Custpm  MicroBone Test Board 0
0402 =
[Date:  Tuesday, July 24, 2018 [Sheet 7 of 20
[
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Push button and LED blinker

This circuit is a debouncer. FW debouncing is not needed.
Stationary output: HIGH. Push the button for LOW pulse.

This circuit is for manual interrupt generation and testing.

RC=1M*10nF=10ms

+FT601 3v3
+FT601 3v3 Feedback o 2 1
1. R31
0603
R32 +FT601 _3v3 cl14
10.0k 10nF
U4A 0402
SW2 . 4
. , 2 = >> IRQ_Soft#
SN74LVC1G08DBV
Switch_6mm +FT601_3v3 e R29
- 499

C15

0.1uF

0402

=5
+FT601_3v3 | A 22 ¢

LED9
LEDy
0603

From User to Soft CPU

07/20/2018. PRELIMINARY
prototype release for review.
Not manufactured yet.

Group 4

SkuTek Instrumentation

150 Lucius Gordon Drive
West Henrietta, NY 14586 - 9687
http://www.skutek.com

(c) 2018 by SkuTek Instrumentation.
All rights reserved.
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+3.3V. D +3.3V._ D
C47 C48
4.7uF 0.1uF
0402 0402

GND GND
+CLEAN_1V8
C46
0.1u
0402
=

Power for the RiskFive ABone Rev O DUT

Board sketch

Upper-left Upper-right

+33V.D +CLEAN_1V8 out

6 +3.3V +1.8V

e TR O [rom |O
GND

out

The board is powered with the lower-right

+Vcco_var +5V_Supply - )

6 6 Main mounting hole. Three other mounting holes

out in are power outputs.

MTG_LL1 ngT_LERl cc_variable GND +5V

MHOLE . .
Lower-left Lower-right o Hirose shields are ground.
Banks 15,16 +5V_main
from Abone

| 0.1" header JTAG |
+Vcco_var TP5

J I

GND posts for attaching scope probes

TP1 TP12 TP9 TP4 TP15 TP14 TP6 TP3 TP7 TPI10

GND

Test point eyelets Keystone
5000 36-5000-ND red
5001 36-5001-ND black
5003 36-5003-ND orange
5004 36-5004-ND yellow
5117 36-5117-ND blue

07/20/2018. PRELIMINARY
prototype release for review.
Not manufactured yet.

+5V_Supply

+5V_Supply>>——r

GND

SkuTek Instrumentation

150 Lucius Gordon Drive
West Henrietta, NY 14586 - 9687
http://www.skutek.com

(c) 2015 by SkuTek Instrumentation.
All rights reserved.
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0603 +3.3V.D iver: Wi
W5500_LED S o SPI to Ethernet driver: Wiznet W5500 31B1211CCD jack is available from
K’ http://www.shopwiznet.com/j1b1211ccd
LEDy LED18 I hwizwiki ili 2= . . p: -shop - J
YELLOW http://wizwiki.net/wiki/doku.php?id=products:w5500:start Mouser: 950-J1B81211CCD
W5500_LED_D ¢
= = 2
LE.D(;( LED19 +3.3V_D WS5500 is available from:
W5500 LED A http://www.shopwiznet.com/w5500
———=C = p = Mouser: 950-W5500
LEDy LED20 +3.3V_D R67 Digikey: yes, but more expensive!
10.0k
W5500_LED_L ¢ A
N 10nF C27
LEDy LED22 FB_0603_1A +3.3V_D Y 2 1 |||,
03 FB3 8 |
+W550 O_AVd d 1 Y2 N < I 2 1
N R61 R82 A
Uil 49.9 49.9 = 10nF C26
n
Te)
4 Avdd 33 3v3 vdd [ 4 = J11
17 | Avdd 5 W5500_Tx+ 1
o1 Avdd Txp = d > Tx+
8 Avdd 1 W5500 Tx- 2 TxCent 14
11 Avdd Txn 10nEC24 Tx- shld3 13
111 All capable, Avdd N W5500_Rx+ 5 | 4 shid2 [—
- Rxp Rx+ shid1l
Auto-negotiation enabled 45 pmode0 5 1 RyCent .
jf; pmodel Rxn P2 W5500 Rx- g 2 1 8 Rx- nc (X =
X_DONE or (CPU reset) pmode2 ond revds |42 N 10nF C25 . RJ45 +3.3V_D
W55007RST#§§—31C rsti rsvad —41 S 0 anos ————39 LeDg- LEDg+ [0
IRQ_W5500# <K—38Q |NT# rsvd3 [0 W5500_LED_L 14 12
rsvd2 28 LEDy- LEDy+
SPI W5500_MISOK{—34 miso rsvdl
Sp W5500_MOS > 35 | MOS| revd0 23 — — W5500_Rx_cen J1B1211CCD
SPI W5500_SPI_CLK{—33 5ck < g . .
00: Wiznet. W5500_CS# — 32 | cs# GND 22 .__l__ 1 Footprint RJ45 recommended for W5300:
AGND |12 = c23 RJ45_J1B1211CCD  RD1-125BAGIA
10 16 10nF
ExRes AGND [
12.4k AGND 75 —
AGND -
2 Aot o Pullups
0 AGND +3.3V_D +3.3V. D
TOCAP 24 W5500_LED Spd 1 PNV5500_LED_S
4.7uF SPALED P2 - \\5500 LED Lnk #9 5500_LED_L
ci1s DL”ktEg 26 __W5500 LED Dup #9 5A5500_LED_D R4S ka6
4.7u up 27 W5500 LED Act 49 JN5500_LED_A 2.00k 2.00k
T ActLED AN A
p—— ncl
= = M2 Xin/CLKin {30 > CLK_W5500_3v3 e i
nc3 25MHz  Xout sl
7
nc4 . .
g nes 1v2out -2 (c) 2018 by SkuTek Instrumentation. All rights reserved.
nc(Vre 10nF j— .
(Vref) €17} 07/20/2018. PRELIMINARY SkuTek Instrumentation
WS5500 0402} prototype release for review. 150 Lucius Gordon Drive
i i — West Henrietta, NY 14586 - 9687
Wiznet footprint QUAD.50M/48/WG9.00 — Not manufactured yet. hitp .lskutek.com

+W5500 _Avdd

+33V._D  +3.3V_D _ _ _
c62 C65 ‘] Cc73 ‘] C69 ‘] Cc79 ‘] Cc78
4.7uF 0.1uF 4.7uF 0.1uF 0.1uF 0.1uF

Group 33

+3.3V D

_L GND

Page Contents
Ethernet using Wiznet W5500 with SPI interface

Size Document Number Rev
A RiskFive Development Board 0
Date: Tuesday, July 24, 2018 [Sheet 11 of 20
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Ethernet controller and PHY,

16-bit interface

J1B1211CCD jack is available from
http://www.shopwiznet.com/j1b1211ccd

+W5300_3a3 b +W5300_1a8 +W5300_1.8V_D = Mouser: 950-J1B1211CCD
T +\W5300 1v8 out c29 ) )
0.1uF W5300 is available from:
0402 http://www.shopwiznet.com/w5300
Mouser: 950-W5300
NG9 Qg NN | . .
u10 19199 119999 ° +3.3V_D Digikey: $8.48/ea, more expensive!
[y} (el Rekekel o0 0 00 00 @ @ ®© ®
W5300 must be externally g BB RD D 8 R N o
From Reset Generator reset after power up. 8 88888 883 888888 C76
X_DONE or (pwr down) > zz>=> > z=>>>> R71 R70 0.1uF
- w RST# : .
W5300_RST#<4- 5300 RST# 669 reseT 1.8V_out [12 R44 a9 a9 ;
+33V.D g ) GND
BIT16EN 1231% RSET_BG [ 1 RAN 2 _ _ J12
W5300_D[15:0] << W5300 D15 .
W5300_D17 Bﬂﬁﬁ x0p L& W5300 Tx+ | +33V. D 2 | Kéem
W5300_D13 -
—WE300 D17 2| DATAL3 W5300 TXON P2 WHI T 3d T shia3 14
W5300 D113, | DATALZ 5 W5300 Rx+ . shid2 [—
W5300_D10 DATALL | QFP100 (14x14) RXIP W5300_Rx- 33V D 5 | Rx+  shidl
WEI00-55 DATA10 RXIN pA————=— = 51 Rxcent _
WE300 D3 DATA9 + Rx- nc X <
W5300_D7 gﬂﬁg IFDX PE—X 9 RJ45 +3.3V_D
; W5300_D6 W5300_LINK_LED R69 R68 W5300_LINK_LED
34 pins —WEI00 05 i DATAG ILINKLED PI—2LoA a2 299 < 499 ————————9q LEDg- LEDg+ [0
W5300_D7 DATAS W5300_SPD_LED W5300_ACT_LED 12
A A spoLeon o0 Bt e 2 Ve o TED HERACLASR g ooy Leoy.
W5300_D2 - 499 RX1 .
W5300 DT DATA2 JCOLLED(MII_TXD2) ;)BBDM ] » W5300_Rx_LED J1B1211CCD
W5300_D0 DATAL /RXLED(MII_TXD3) Poo— g 5 W5300_Tx_LED c28 Footprint
————=—45 | pATAOD [TXLED(MII_TXEN) ) —Lo TuE RIS J1B1211CCD
W5300_A[:1]  <{<e W5300 A9 Mil_TXC (82— ' -~
VoW AT 48 |
W5300_A8 ADDR9 RD1-125BAG1A
WEIO0A ADDR8 MIl_RXC [FE—< =
W5300 A7__ 50 | =
WE300AG ADDR? MII_RXDV [Z4—
WE300-AS ADDR6 MI_RXDO [—L2—x +33V.D
= ADDR5 MI_RXD1 [-£6—x
W5300 A4 &3 _
W5300 A3 ADDR4 MI_RXD2 L=
W5300 A2 ADDR3 MI_RXD3 [—ZB—x R38
ADDRO is ignored W5300 AL 5 ﬁgggi l\’\//IIIlILgISIS- 8L o 2.00k
in 16-bit mode. —GND___ 57 | \DDRO - DS1 0402
oP_MoDEo 23
W5300_ WR# W5300_WR# MR W5300 OP_MODE1 ;2 (C))(l):?’v:lcl)\;tg-negolialion enable with all capabilities W5300 Tx LED
W5300_RD# IRD OP_MODE2 |
W5300_CS# Ics NG < = 3 | w5300 ACT LED
IRQ_W5300# /INT NC FB— =
W5300_brdy[3:0] %{ NG 2 oo W5300 Rx LED
Buffer Ready Indicator 22312 NC < R81 BAT54AW-7-F
GND SOT-323_3PADS
T e BRDY2 ExtPHYonly  0SC25_ind-2L 1 P2 -
BRDY3 !
BAT54AW-7-F Diodes
+33V D xTLP¢—28———— < CLK_W5300_1v8 !
_ 1: GNDA XTLN 95 G rO U p 34 Schottky pair SC-70
6| GNDA 2o
R59 GNDA Eg—mgggg 21 0000 : Internal PHY.
2.00k . oooococoogooog - 20 =
= Zzzzzzzzzz=2 TEST_MODE2 [~y
RO W53004 [CRCRCRCRCRCRCRRORORO) TEST_MODE3
N NUNNNO S oS
AdNM <] Qg N g ool
Digiparts footprint: VQFP-100_XILINX
07/20/2018. PRELIMINARY
FB_0603_1A prototype release for review.
+W5300_1.8V_D FB2 +W5300_1a8 +3.3V_D
T | - W5300 LINK_LEDG A T Not manufactured yet.
° ° ° ° ° 4 'C4
j j j j j j LEDy LED140603 Derived from W5300 Internal PHY reference schematic
ce4 crr c63 c75 c56 cs7 Y cel c54 cs55 c58 YELLOW
4.7uF ——0.1UF ——0.1uF ——0.1uF ——0.1uF ——0.1uF ——0.1uF ——47uF ——0.1uF ——0.1uF W5300 SPD LEDe —7 A (c) 2017-2018 by SkuTek Instrumentation. All rights reserved.
= = = = - - - - - - LEDy LED150603 SkuTek Instrumentation
W5300_FDX_LED¢ A 150 Lucius Gordon Drive
FB_0603_1A "3 West Henrietta, NY 14586 - 9687
+3.3V_D FB1 +W5300_3a3 LEDy LED160603 http:/iwww.skutek.com
1 A~N2
T W5300 Rx_LED ¢ A Page Contents
1 Il Ethernet using Wiznet W5300
c50 ca9 c66 cs3 | ces c52 c59 LEDy LED120603 _
4.7uF 0.1uF 0.1uF 0.1uF ——0.1uF ——4.7uF 0.1uF GND [Size Document Number Rev
W5300_Tx_LED ¢ A Custpm RiskFive Abone Development Board 0
- - - - - = = p—
B B B B B B B LE.D(\./( B Date: _ Tuesday, July 24, 2018 Sheet 12 of 20
5
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Clock driver 25 MHz CMOS 3.3V and 1.8V

This clock is driving the Ethernet chips. In order to avoid a fan-out buffer | am using two source-terminated nets.
Additionally, the W5300 clock is reduced down to 1.74V (close enough to 1.8V).

20 mA
+3.3V_D
_ U9 These two nets must be equal length to 100 mils
Pullup on chip
ENA V+
R45
GND ouT |2 1 I~ 2 < CLK_WS5500 3v3
— FNETHEO025
Footprint 3.3V Divided to 1.65V
FOX\F4100 | ,
7mm x AAN < CLK_W5300_1v8
5mm R43
49.9
ASV-25.000MHZ-EJ-T 535-9319-1-ND 3.3V 20ppm $1.73 Place this resistor close to receiver
FNETHE025  FNETHEO025CT-ND 3.3V 25ppm $1.09
+3.3V._ D
oo Group 12

4

07/20/2018. PRELIMINARY
prototype release for review.
Not manufactured yet.

(c) 2018 by SkuTek Instrumentation. All rights reserved.

SkuTek Instrumentation

150 Lucius Gordon Drive
West Henrietta, NY 14586 - 9687
http://www.skutek.com
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|
. |
SD / MMC full size card socket | Notes
|
| Compgroup 2 is used for initial placement.
Socket SD/MMC HRS DM1AA-SF-PEJ Still available on Dec/18/2017 : ) )
P1 e oND 11 | The card detection scheme seems different from
D | oMiaasEpEy  SWeommon HO—=R5n o (b oard — ~ the one employed with the uSD card, while in fact D
switch won i “Y;ef;‘;{ 12 o —carc_prot 10 | they should be the same. It needs be reviewed.
| topview [
1 81 card facing . 3 12 !
o5 o down e Lrsv 77 - >§§B—Bﬂﬁé i The physical "protect switch” will
» l6  GND — d i [
- Vss2 : | etect the position of the "write
éé 451 SD & MMC CLK/ SS'&E i +3.3V D <sb_cLk Egﬁufggelfgsl?jstgn&gggt | protect” switch on the SD card. MMC
52 3 card socket vssy 32— CGND the SD card. A large | card does not have that switch. —
ns ={ SD/SPImode cmd / Din F2 <¢'SD_CMD_din . | Pullups are needed.
- bit3 / cS# PL sb_DATA3_cs# pulldown is needed here. |
== bit2 (detect) / rsv 2 ! SD_DATA2 :
odN® : DM1AA-SF-PEJ - SD Memory Card Connectors - Hirose E lectric
EEEE 2T ?%%M ' Digikey HRB45CT-ND $4.67
:{q g N« DM1AA-SF-PEJ oe0s o
c - — — | | | C
1 ; +33vD
— — |
- e | |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘, =10 3, . Card detect not implemented due to
| 200k | | shortage of Hirose pins
! 0402 | |
+3.3V_D | SD_DATA3 CS b
! N |
c41 }””””””””J | 4
0.1uF | +3.3V_D GND
0402 | I__
+3.3V_D : =
|
GND R83 |
SD_card_prot  ~ KX A 1 200K ]
0202 i
LED23 |
B LEDb | B
0603
LB Q39G-L2N2-35-1 |
blue :
; 07/20/2018. PRELIMINARY
A visual indication of the SD card protection switch. This could not be l prototype release for review.
. . . . . |
routed to theFPGA due to shortage of Hirose pins. Visual warning is ‘ Not manufactured yet. ||
. . |
the 2nd best. The LED should be red, but I am using blue to avoid w
introducing yet another part number. (c) 2018 by SkuTek Instrumentation. All rights reserved.
SkuTek Instrumentation
150 Lucius Gordon Drive
West Henrietta, NY 14586 - 9687
A http://www.skutek.com A
Page Contents
SD card sockets
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3

PS2 connectors

http:/Mww.burtonsys.com/PS2_keyboard_and_mouse_mini-DIN-6_connector_pinouts.html

http://pinouts.ru/InputCables/Ps2KeyboardY Thinkpad.shtml
http://pinouts.ru/Inputs/KeyboardPC6_pinout.shtml

PS2 connector is 6-pin Mini DIN
Footprint in the DIN library
DINC/MIN_TM/6 is REVERSED
Fixed in Digiparts.LLB

Alternatively, this connector can be used as GPIO with 5V levels.

JR1

Mouse and Keyboard

JR2

PS2 raw_clk2 6 /O\JO\ 5 PS2 raw clkl PS2 raw clk2 6 /ijo\ 5 PS2 raw_clkl
+5V Supply 4 /O 0O \ 3 GND +5V Supply 4 /O GND
PS2 raw d2 o | 0 O ] 1 PS2 raw di PS2 raw d2 o | 0 O: ) 1 PS2 raw d1
Front view Front view
Use low driving current and serial termination at the FPGA side.
TXS0104 has OC outputs with 4k pullup on chip.
TXB0104 has push-pull outputs.
OE active HIGH (!) is referenced to Vcca.
+Vcco_var +5V_Supply
oa00 "" U2 +Vcco_var +5V_Supply
2 1 1 C39 C35
Ps2_clki <55 477 2 ;’fca ch? 12 PS2 raw clkl 0.1uF 0.1uF
Va <=Vb 12 PS2 raw dl
PS2.dl K—Z5 ke ag gg T PS2 raw d2
PS2 d2 <<_%)W_1J a4 ba 10 PS2 raw clk2 — —
nc ncz —qﬁ +Vcco_var
Ps2_clk2 <K 49'\/\450 gnd low=Z OE =
— V translator
TXB0104PWR 07/20/2018. PRELIMINARY
Mouse / keyboard Ve = 5V prototype release for review.
FPGA only tolerates 4V Voltage trans 4bit TXBO104PWR Not manufactured yet
http://pinouts.ru/InputCables/Ps2KeyboardY Thinkpad. shtml SOG.65M/14/WG6.50/L5.0
Con signal Keybrd Mouse
1 datl - 1(data) Group 25
2 dat2 1 (data) ---- .
3 gnd 3(gnd) 3(gnd) SkuTek Instrumentation (c) 2018 by SkuTek Instrumentation
4 Vcc 4 (Vee) 4 (Vec) 150 Lucius Gordon Drive ; '
5 cki — 5k West Henrietta, NY 14586 - 9687 Allrights reserved.
6 ck2 5(ck) — http://www.skutek.com
H i +oV_Supply Page Contents
gtlj?ﬁ/m.;gvrcgru;%éigi%;ieoe:sng.org/pszpmtoco'/ +5V_Supp|)> Logic 10 for PS2 or general purpose 5V logic 10
Vce =+4.5V to +5.5V. GND ISize Document Number Rev
Max Current = 275 mA A RiskFive Development Board 0
- Date: Tuesday, July 24, 2018 [Sheet 15 of 20
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VGA DAC driver

! |
! |
ADV7125BCPZ170 ! MON_RED 4 [~ !
48LFCSP | MON_GRN | '® |
! MON_BLUE 3 glfee” |
Ul4  ADV7125BCPZ170 ‘ res=reserved vonatse —al iy | VGA
|
77777777777777777777 GND™ 5 |
VGA_red0 _ MON_RED Lo ! gnd |
M 21% red0 g outR |34 JMON_| o VGA female socket | VGA !
VGA_red2 43 | redl a3 GND R73 | |CD15S13E6GX00LF VGA_female_RA |
VGA_red3 24 red2 OutR# 75 | ! AHDF15A-KG-TAXB | - - !
VGA_red4 45 | B 1o 0603 ' | VGA_DSUB_HD_15PINS | J14B |
VGA _reds red4 ¢ b ! |
Vo 46 | oo I | or DSUBHD/RS/TM/15 | !
re =
VGA_red[0:7] Y R 47 reds : A . mnt1 (-Hole !
, VGA_gm0 2|47 _ |ry 25 'MON_GRN | 8 r_rn |
VGA_grn[0:7] ) e VGA gmT : g::g 50 outG | +5V_Supply o g{tt: !
VGA_gm2 _ |
VGA_blue[0: 7] e VGA*gmg, 2 gm2 out# p3l—CND_ 5574 } 2 45y |
VGA_gm4 719 |, 0603 ! gnd HoleZ ‘
VGA_gm5 g |9 |z ! = VGA mnt2 |
VGA_gmn6 g | 95 E= ‘ R57 & R53 VGA_female_RA |
VGA_grn7 10 g[:? 67 ! 12.4k < 12.4k = :
VGA Dblue0 | MON_BLUE 0402 ¢ 0402 2
VGA_bluel 13 blued g, outs (28 l J14C 5 !
VGA_blueZ bluel ! < !
VGA blue3 1o bluez u outB# P D 7 | MON_SDA 357 id0 Q }
VGA_blueZ >0 g:uei 2 0603 ; MON_HSYNC ﬁl / SDA |
VGA_blueb ue MON_VSYNC sync
VGA_blueb 3; blues = i MON_SCL 1;1 Vsync 1
VGA_blue? o3 g:ﬂgg B7 ! |d3V/G §CL |
B 37 1 5%0 2 GND | VGA_female_RA |
VGA_sync# ;;ﬁé sync# Rset 0202 lem e oo i 2 ************************************ -
VGA_blank# blank# Pvfg; 3:21 | g +3.3V D +3.3V. D U +5V_Supply
VGA_pix_clk Yp——24 bpci Kk s s , 0402 Vce_DDC Ve (+5V) p
1 " %Ofl‘ﬁ: 0.1uF C84 MON_RED al i ena R64
Tot=24+3+2+2=31 2 | Oz VREF |36 1 || o 0402 VIAL ot = montor g MON_BYP 1.00M
MON_GRN .
RGB: 24 12 gnd3 1.235V 0.1uF C85 — MON GRN _ 4 | vid2 in = controller 0.22uF needed c22 0603
CTRL: 3 5= | 9nd4 33V or 5V Vaal o VGA Vaa . MON_BLUE g | 1nF/250V o
] 56 | 9nds .3V or 5V vaa2 ) vid3 1206
l2c: ~ 2 39 | 9nd6 vaa3 10 MON_SDA = R60
HVsync: 2 0 | 9nd7 62 VGA_SDA DDC_in1  DDC_outl =" MON_VSYNC ) 1.00M
gnds V16 53 VGA_VSYNC sync_inl sync_outl T NMON HASYNC '
10 V15 oo VGA_HSYNC sync_in2  sync_out2 =~ MON SCL
oo v vid VGA_SCL DDC_in2 DDC_out2 =
51V s0eseo3TN0 = CM00g020R  9nd 1 =
L CM2006-02QR =
- NAY R HARI G ;
117111199 ESD protection
= 07/20/2018. PRELIMINARY SKuTek Inst o
VGA Vaa VGA Vaa  +3.3V.D +5V_Supply MON_BYP prototype release for review. ulek Instrumentation
150 Lucius Gordon Drive (c) 2018 by SkuTek Instrumentation.
c72 E{ c83 E{ c74 80 :i 70 E{ c71 Not manufactured yet. West Henrietta, NY 14586 - 9687 Al rights reserved
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF http://www.skutek.com ’
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It does not want to connect+5V_Supply

accross the pages.

+5V_Supp|>>>——|7

+3.3V. D
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VGA video DAC with ESD protection
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. . . .
I2C Expander and diagnostic LEDs, active LOW Status LED's
: . Active LOW
There were not enough pins to connect the LEDs directly to the FPGA +3.3V. D
Expander slave address 0111 a2 al a0 (R/W#) 1 2
P R 200k
ush-pull output structure on PO..P7. Lep i2c 71 T KK
D _12C_ 1 2 C A 5
Max freq 400 kHz RoE 260k LEDS LEDy
0402
+3.3V_D L6
R 0111 001 (R/W#) 6 R "200k
LED_I2C_6 1 2 ¢ "X |
U1l +3.3V_D R 260k LED? LEDy
n1 LED signals can be used as chip 0402
2 00k a0 Vcee select pins. The pullups provide a | 5
0402 al 12 LED_I2C_7 well defined HIGH default. 5 r2S N 260k
,,,,,,,,,,,,,,,,,,,,, a2 Pl|y [ED12C 6 LED_I2C_5 1 2 ¢ "X |
‘ 12C Expander Interrupt 1 Eg 10 _LED 2C5 R4 200k LEDG LEDy
| 10_15 L23N_j18 IRQ_[2CH# <K—— 139 INT# P4 tEB—:gg—;‘ e=>> LED_I2C_[0:7] 0402
i P3 —W LED and/or chip select
7777777777777777777777 K P2 _ﬁw +33V D 1R2‘fv2\©oi
! ‘ 15 |5 LED2C T . X
c | 10_14_L13N_r15 |2C_DATA < : SDA P1 TED 1200 LED. 12C 4 4 N , o KK | c
| } PO RS V200K LEDS LEDy
| 14 C38 0402
| [014.16N.m13 120 CLK sct - gnd ] 0.1uF
GPIO = 0402 1 2
expander 3 RlMOOk
— LED_I2C_3 1 s ¢ RX |
TCA9534APWR RS 260k LEDA LEDy
0402
SOG.65M/16/WG6.50/L5.10 N
1 2
2 R V200K
LED_I2C_2 1 2 ¢ "X A
RS V200k LED3 LEDy
PMOD with slow GPIO 1 0402
1 2
Upper row J4 Lower row Rl‘fv%Ok
B LED_I2C 1 1 s ¢ K | B
LED 24 1 [ ™17 7 Pinil LEDI2CO RS 260k LED2 (EDy
[ED I2C 5 2 o e 8 Pini12 LED I2C 1 0402
LED_I2C 6 3 13 9 9 Pin 14 LED I2C 2
[ED_I2C_7 44 1010 Pin 15 LED I2C 3 1
GND 5 5 1111 GND 0 R 260k
+33V.D0D6 ¢ 1o 12 +3.3V.D LED_I2C_0 1A~ c KX A
] — R3Y Y2100k LED1 LEDy
C40 CONN SOCKET 6x2 0402 -
0.1lu—/— Footprint 0603_CA
I straight up
=
- Group 99
SkuTek Instrumentation
0603 up 0402 up 150 Lucius Gordon Drive (c) 2018 by SkuTek Instrumentation.
West Henrietta, NY 14586 - 9687 .
. All rights reserved.
Al LTST-C190TGKT grn bright APHHS1005CGCK grn 40 mcd +3.3V D http://www.skutek.com A
LTST-C190KGKT grn dim APHHS1005SYCK  yliw 150 med S Corant
LTST-CLIOKSKT yellow APHHS1005SECK orng 150 med 07/20/2018. PRELIMINARY age O”Siggsnosﬁc LEDS
LTST-C190KFKT orange APHHS1005SURCK red 70 mcd prototype release for review.
LTST-C190KRKT red APHHS1005QBC/D blue 60 mcd f d GND Size Document Number Rev
LTST-CL90KAKT red Not manufactured yet. L A RiskFive Artix Bone 1
LTST-C190TBKT bl =
ue Date: Tuesday, July 24, 2018 [Sheet 18 of 20
5 4 [ 3 [ 2 1




PMOD connector with SPI and FPGA GPIO

According to Digilent Pmod Interface Specification dated

November 20, 2011

Upper row of the Pmod Interface Type 2 (SPI) is the same as the Digilent JTAG Cable Il pinout. The lower row is not well
specified in the Digilent document. Several of their PMODs utilize GPIOs on the lower row. For example, the lower row
implements interrupt pins in several PMODs.

Note non-standard pin numbering (in bold) of 12-pin headers.

10_14 _L10P_m16
K17 (Bank 14)
K18 (Bank 14)

E9 & L16 (0 & 14)

PMOD Enable lines

PMOD_EN_[0:1] (Kemm
RTS/CTS are alternative

Fast PMOD
S.Hirose PMOD_GPIO_[0:3{Cemm

Also used for wireless module

10_14 L10N_m17
K17 (Bank 14)
K18 (Bank 14)

E9 & L16 (0 & 14)

SPI PMOD #0 with fast GPIO

Upper row J6 Lower row
select# 1 1 [ Y17 7 Pin_11 PMOD_GPIO_0
i“s”SD;ESNi— out 22 8 8 Pin 12 PMOD_GPIO_1
XSPI_miso in 3 3 ) Pin 14 __PMOD_GPIO_2
XSPI_CCLK clock 4 4 10 10 Pin_15 PMOD_GPIO_3
- GND 5 &5 1111 GND
+3.3V.D 6 6 12 12 +3.3V.D
— —/
C4a4 CONN SOCKET 6x2
0.1uF—/—
CONN FEMALE 12POSDL .1" R/A GOLD
= Sullins PPPC062LJBN-RC
DigiKey S5559-ND
SPI PMOD #1 with fast GPIO
Upper row J3 Lower row
select# 1 1 | — |z 7 Pin_11 PMOD_GPIO_0
igﬂSDaESNr out 2_2 8 8 Pin_12 PMOD_GPIO_1
XSPI miso in 3 3 9 9 Pin_14 PMOD_GPIO_2
XSPI_CCLK clock 4 4 10 10 Pin_15 PMOD_GPIO_3
- GND 5 5 11 11 GND
+33V.D6 g 12 12 +33V D
— —
C31 CONN SOCKET 6x2
O.lqui
o =

07/20/2018. PRELIMINARY
prototype release for review.
Not manufactured yet.

SkuTek Instrumentation

] ) (c) 2016 by SkuTek Instrumentation.
150 Lucius Gordon Drive, Ste 103

. All right d.
Group 24 West Henrietta, NY 14586 - 9687 rghts reserve

http://www.skutek.com
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A RiskFive Development Board 0
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SPI & I2C connector for wireless or other uses

Possible SPI peripherals:
1) NRF24L01 module
2) Anything else.

I
| |
. . |
! I0_15_L23P_j17 IRQ_Radio <{{—
| |
|

The socket pinout is compatible with the NRF24L01 wireless mo

were added for completness.

http:/mww.nordicsemi.com/eng/Products/2.4GHz-RF/nRF24L01P

Nordic Semiconductor

nNRF24L01P_Product_Specification_1_0.pdf; Page 50.

See also:
http://randomnerdtutorials.com/nrf24101-2-4ghz-rf-transceiver-module-with-arduino/
https://gadgetperfect.wordpress.com/nrf241001-rf-module2-4ghzinterfacing/

dule which was

used in 2013 FPGA Oberon. Any other SPI application is possible as well. 12C pins

. active HIGH
************************* +3.3V.D +33V.D +3.3V.D
,,,,,,,,,,,,,,,,,,,,,,,,, ,
| Fast PMOD !
. i |
: S.Hirose PI\/IODiG-Ploi[O.S] K | R51 R33 R50
| Also used for wireless module: 2.00k 2.00k 2.00k
S 0402 0402 0402
7777777777777777777777777 : :
| E9&L16(0&14) XSPI_CCLKK— | PMOD_GPIO 0  Radio CS# of
I K17 (Bank 14) XSPI_mosi — | PMOD GPIO 1  Radi E :
: K18 (Bank 14) XSPI miso &— ! OD_GPIO_. adio_CE active HIGH
|
: I IRQ_Radio
| '
110_14 L13N_ri5 12C_DATA ({— [
110_14_L6N_m13 12C_CLK > |
L - -
NRF24L01 module, top view
12C is extra. These two pins are not J8
present in the NRF24L01 module.
12C_CLK 10 = |9 [12C_DATA
H active HIGH IRQ_Radio 8 7 XSPI_miso
Wire |00p XSPL_mosi g = XSPI_cak
Radio_CS# 4 3 Radio_CE active HIGH
antenna CE is active HIGH +3.3V_D 2 1 GND
CSt# is SPI signal M
Header 0.1 5x2

Amphenol 67997-210HLF (gold)
Amphenol 67997-410HLF (tin)

07/20/2018. PRELIMINARY
prototype release for review.
Not manufactured yet.

SkuTek Instrumentation

150 Lucius Gordon Drive
West Henrietta, NY 14586 - 9687
http://www.skutek.com

(c) 2018 by SkuTek Instrumentation.
All rights reserved.
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