TinyTépeout 4/5 Demo Boardl(prelimiﬁnary)

p g i 3v3
USB connector 3V3 LDO TT Carrier Power -
Power and US?125 VBUS o ey +5V u2 +3V3 relevant supply 1ooli \;gglo —
{1 ‘_T__T_fz ek
veus (B89 % |1 cfo c12 o VDDA GND
s ccq F50mA 10uF 3 22uF T~ 100nF T | s VDDAL  GND
Input DIP cc1 |45 TVILL7LV33 >—|L VDDA2  GND
ccp [-B8 C€C2 - GND GND GND GND m?;. L e GND
< GND J16 o VvCCD GND
> A7 5.1k . ) c221 T 100dF
Al sws '&JI DN1 (a7 ?vebrpoweref; é[)fo all%ws fo; extgmgﬁlhpr?l;ects/PMODs Jig o »——'Czo LLETS VCCD1 GND ] . ) )
p DN2 e o be supplied from demo board without issue pin headers for >——| oo VCCD2  GND Extensive labelling, designed for TT4+ with new MUX,
Fo—© & DP1 [—2— usb_d+ ) breakout GND GND RP2040 on board, accessed via USB
L 2 parts in BOM) T 2 . .
lo— 0 N pp2 |-B6 90R Diff {2 parts in BOM) VGND GND GND Pr@ect clock.ﬂom RP2040, exterrjal or manual, DIP )
lo—o 2 V3 +1V8 GND GND switches for inputs, 7—segment display (remappable with
o o3 S GND y GND GND jumpers) on outputs, full access to 8 in, out and m
l o—5 3l 2 sBU1 |48 ¢ 1.8V LDO GND GND bidirectionals via PMODs, all pins broken out in headers.
o2 al £ @2 s |BBx +3V3 u3 +1V8 c17 cot GND  GND
wn| v © -
b l 6—5 s AP2112K-1.8 igtg LuF 10y %? GND GND ) .
[ . [ e 0 o R Fover e 15 USS. or o) blesket pir L Onpotrs
ulati v v8. is 3v3, includi
418121270808 X X E to0r | o E 1uF E 100nF END a g:g g:g on PMODs.
Alt: 76SB08ST ) Optional “bulk” TT04_BREAKOUT
GND N GND GND plional "butk -
SGND o Board edge connectors (pinheaders)
.. GND 1/0 is available through standard PMODs or, with judicious
Momentary Switches (debounced) Changed to smalleCSaT-23 1D for core supply. I using the Note: All this decoupling should be amply handled by the carrier. placement, as a single 100mil pin header
Manual clocking needs to be 2132}“?0;:5‘“ gt;t w to ?OOmfxdwmcn is more than we need Would rather DNP than regret.
debounced, but we don't want 2nd shou'd be safe Tor externa’ draw.
+3V3 a big RC filter on the project
clock as the RP2040 may want
fast edges.
S Getting the signal from between
3 R12/R41 makes both of these s P2040 +3V3 uts
w0 €1 possible simultaneously. M . 74CBTLV3257 4
ol 2 TT Carrier Logic O BRN U 5 £ 7 o
o |3 J4C > D>BOOT_MODE 10vDDCY Y2 / = s - a
D) =}
= RP_projclk JTAG/mio[0] mio[37] mio37 . prgfgﬁxggm ol-6 o 20 2
. ok $D0/mio[1] mio[36]/ctri_sel_rst Ctrlsel_rst] (@) peitpos GPI028/AD2 4 = 20 £
Manual SDI/mio[2] mio[35] mio35 Ky sck ukD g -0 5
Tk Project CSB/mio[3] mio[34]/ctrl_sel_inc ctrl_selinc | o GPI02 GPI027/AD1 pare] 74CBTLY3257 + -Q: &
- - L | x & c -
GND Ctjock SCK/mio[4] mio[33] mio33 o R 55 o] = £ ¥
usrclk2/mio[5] mio[32]/ctrl_ena ctrlena | N CPIOS CPI024 3R SD0,/outl Y»—12 QE)
clk/mio[6] mio[31]/uio[7] o L o3 &
+3V3 rst/mio[7] mio[30]/uio[6] (a'd 2;:83 gg:gi; § mi(m) 2
ui_in[0]/mio[8] mio[29]/uio[5] : . R TIIE oot .o sek(m) iy © @
Project uiin[1]/mio[9] mio[28]/uio[4] molm) 8 g GP\OQEXS - GPI020 o 2 —— E S
s Reset ui_in[2]/mio[10] mio[27]/uio[3] —~ I CPIOL0% & Chiio 2 4 0) ctriselrst ») © H
10Kk ui_in[3]/mio[11] mio[26]/uio[2] = P Gpmi&m o CPI01s : crst/out2 5 o E
Lk uiLin[4]/mio[12] mio[25]/uio[1] gmilm) At & chioty 5 o3 <z o 5
] project_rst ui_in[5]/mio[13] mio[24]/uio[0] v g = e v a -
o e R/ - N . cs(m) 13 x GPI013urxS: GPI016 mo(m): UL =
= 42 ui_in[6]/mio[14] mio[23]/ua_out[7] =
|9 2 T . . sck(m) GPI014 74CBTLV3257 E]
& ui_in[7]/mio[15] mio[22]/ua_out[6]
S 100nF : . GPIO15 USB_D+ 11 =
S uo_out[0]/mio[16] mio[21]/uo_out[5] . 2 g USB_D— 0)3\/3
vo-out{1]/mol27]  miol20]/uo_out[s] A gg - e : 0 s
SvsLuo-out[2]/mio[18]  mio[19]/uo_out[3] order to support varlous standard A o< aut3] 2
mmunications methods bet: n | nd .
GND GND Soc FST fs sulled—us but risi TT04_BREAKOUT ;?o]zc‘t‘m“ ons methods between T @ File: rp2040.kicad_sch Multiplexed signals to increase 1/0 at low cost. U4E ‘-‘u §
10 is pulled-u ut rising alpn N
o o Sty gl [ i, s, s o s ¢ o UGS daw ghes access o bt o ale 8| A &
. d UART, tive. -
Ref design uses [xclk >—XCLK CARAVEL_SCK Caravel_SCK | in sheet for full mapping, | * TT MUX control 100nF 15
+3V3 MCP1319MT supervisor = . HK CS high provides access to out port (read 15 <
to handle and add & 1p, Re7  CARAVEL DL Caravel D1 | E.g. If you wanted an SPI controlled from proj, so inputs here). We limit this to GND
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g tess of o St Saten and hovt Seme weble v oh°  use the RF2040 RP_proclk pine -~ GND GND  GND  GND Jumpers allow manual disable/reassign or one-offs and festing. GND PD via its own manual switch.
the Unes at all times. of output —> segments (see footprint GND|
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PMOD host (female) headers, s . o 113 J12 J14 Psychogenic Technologies
using digilent’s numbering. 100nF 1uF 100nF 1uF cs8 59 60 61 Sheet: /
oD 100nF 1uF 100nF 1uF File: tinytapeout—demo.kicad_sch
GND GND PMQD, specialized versions. These PMODs \/ offer an array of options while attempting to keep to Title: TinyTapeout 4/5 Demo Board PRELIM
standard digilent pinouts. With "SPI Slave", the pmod cantrols the bus and the project respands.
On “SPI Master”, the pmod is a peripheral device to the project. The bidir/uart header is flexible. GND GND Size: A3 [ Date: 2023-11-22 Rev: 1.0.3
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RP2040 Basic Support
|0VDD—'OVDD USB_VDD supplies USB PHY, nominal 3v3. If 10VDD is 3v3, can share supply.
. . In fact, in this and many applications, I0VDD, USB_VDD and ADC_AVDD are Funetian
Logic SUPP'Y'QE‘;T?;"V 3v3. all pobw?redhdlr:::tl{ frorx gp:lr:’gle 3\/[3tsupply, with the 1vi digital
BOOT_MODED |_ core being handle by on—board regulator. g 2 GPID |F1 F2 F3 F4 F5 |F& F7 Fa Fg
When held low on powerup, flash ol o = Za
39 determines boot mode \REGVOUT: int core g gl .8 0 SPIDRY |UARTOTX |I2C0SDA |PWMOA |SI0 |Pioo |Pi01 UISB OVCUR DET
(fheH == flash boot, LOW == USB al SRy bioD NS 1 |sPcsn |uaRToORX |1zcosce |Pwmoe [sio |Pioo |Piot LISB VEUS DET
1 an su n
device) 2 Place f.frym/oua C32 Cc37
Q| bypass near pin, %1\/1 |—‘|7 2 |SPINSCK |UARTOCTS [12C1SDA |[PWMI1A |SI0 |PIoD |PIO1 USB VBUS EN
1uF 1uF
R3o GND ke EEREE GND 3 |SPIOTX |UARTORTS |12ciscL |PwMie |si0 |Ploo |Pio1 USE OVCUR DET
[ ==] [= =N =14
110 Sho’;tULo hold in reset RUN RUN t 26| pun §§ gglguoj GPIDD g oGPI00 4 SPIDRY |UARTITX |I2C0SDA |PWMZA |SI0 |PioD |PiD1 LISB VBUS DET
async rese | =a GPI01 |=——GPI01
e Adx 5 SPIDCSn |UARTIRX |I2C0SCL |PWMZB |SI0 |PIoD |Pi01 USB VBLS EN
. o 527 GPID2—0GPI02
USB_D+o——{yss_pp = GPIO3 22— GPI03 &  |SPIDSCK |UARTICTS [12015DA |PWM3A |si0 |Pioo [P0t LS8 OVCUR DET
USB_D-o——8{ysp_pM GPI04 B oGPios
GND GPI05 1o cPI0s 7 SPIDTY |UARTIRTS |I2C1SCL |PWM3EB |SI0 |PIoD |PIO1 USB VEUS DET
3 1 8 ¢
aspiss ~ OV QSPLSS 56| op| 55 gg:gs 9 2:83 8 SPITRY |UARTITX |I2C0SDA |PWMAA |SI0 |PioD |PiD1 LISB VBUS EN
QSPI_CLK - 11 p
1 . QSPLSDO QSPILSDO 53 GPI08 TOG 108 9 SPI1CSn |UARTTRX [I2C0SCL |PWM4AB S0 |PIoD |PiO1 USB OVCUR DET
P01 Qepl opi 55]QSPI-5D0 GPI09 32— o GPI0g
QSPL aospl_soz 55{qspI_sp1 cPloto 3 ocpioto 10 |SPH SCK |UARTICTS |I201SDA |PWMSA |SI0 |PioD |Pio1 LIS VBUS DET
s QSPISD2_ 541 g5p) sp2 6PI011 A o GPI011
QSPLSD3 51| ocp "ops eP1012 5 56pi0io 11 |SPHTH |UARTIRTS |I2C1SCL |PWMSE |SI0 |PIoD |PIO1 USB VEUS EN
QSPI_CLK 52 " 16
GND HTLER S210spi_scLk GPIO13110—0 G:OiB 12 |SPIRX |UARTOTX |I2COSDA |PWMGA |SI0 |PioD |Pi01 USB OVCUR DET
Flash program header WE 830108206909: YA 18 OGPID14
Note: should we replace CFPX-180 model GP1015 TOGP\MS 13 |SPNCSn |UARTORX |[I2COSCL (PWMEB |SI0 |PIDD |PIO1 USB VBUS DET
3v3 with RUN, to be able €29 10 ppm tol, 20ppm stab GPI016 <L GPI016
to reset/hold while updating 6pF  CL BpF 6PI017}28 o cpPI017 14 |SPI SCK |UARTOCTS [12C1SDA |PWM7A |SI0 [PIoD |PiO1 USE VBUS EN
flash? 20 29
|_.T.—_ 122 oGP
< vt XN gz:gig 30 :gwgig 15 |SPH TX |UARTORTS |I2C1SCL |PWM7E |SI0 |PIoD |PIO1 USB OVCUR DET
= 4 2 = 31
z :]]—95 GP1020|--5-—0GPI020 16 |SPIORX |UARTOTX |I2COSDA |PWMDA |Si0 |Pioo |Pi01 LISB VBUS DET
T —12.0MHZ 4 GPI021 | 24— GPI021
211 xout 6PI022 3% 6GPI022 17 |SPIDCSn |UARTORX |I2C0SCL |PWMOB |SI0 |Pioo |Pi01 UISB VBUS EN
€30 R37 6PI023135 o 6PI023
Rule of thump P 6oF 6P1024 136 P14 18 |SPIDSCK |UARTOCTS |1201SDA |PWMI1A S0 |PloD |Pi01 LISB OVCUR DET
m o (L2 37
Uiilﬁgcg S_trgy cglp- of 25PF c3f53§ sweLko—24 swek 6PI025 eriozs 19 [SPIOTX |UARTORTS |I2C1SCL |PWM1B |SI0 |PIOO |PiO1 USE VEUS DET
Cn = 6pF swploo—23] swp GPI026_ADCO %OGP\O%MDO 20 SPIORX |UART1TX |I12CO0SDA |PWMZA |SIDO |PIOD |PIO1 |CLOCK GPIND | USB VBUS EN
Into: GPI027_ADC1 22— GPI027/ADL
CL'= (C1 * C2) / (CL + C2) + Cstray 1 GPI028_ADC2 g—oGP\O28/AD2 21 |SPIDCSn |UARTIRX [I2C0SCL |PWM2B |SI0 |PIO0 |PID1 |CLOCK GPOUTOD |USB OVCUR DET
These Cn = 6p give
CL = 8pF __pjugst what we need. rTESTEN g GPI029_ADC3 (#2—GPI029,/AD3 22 [sPsck |UARTICTS [12c15DA [Pwmaa |SI0 |PIOD (P01 [CLOCKGPINT | USB VBUS DET
N Fectory test 5 ue 23 |SPIOTY |UARTIRTS [I201SCL |PWM3B [SI0 |PIB0 |PiD1 |CLOCK GPOUT1 |USE VBUS EN
: RP2040
24 |SPHRX |UARTITX |[I2C0SDA |PWM4A |SI0 |PIO0 |PID1 |CLOCK GPOUTZ |USB OVCUR DET
GND 25 |SPH CSn |UARTIRX |I2C0SCL |PWM4B |SI0 |PIO0 |PID1 |CLOCK GPOUTZ |USE VBUS DET
26 |SPI1SCK |UARTICTS |I2C1SDA |PWMSA |SI0 |PIoD |PIO1 USB VBUS EN
27 |SPIITX |UARTIRTS |I2C1SCL |PWMSB |SI0 |PioD |Pi01 UISB OVCUR DET
[=]
- Flash 5] - 28 |SPHRX |UARTOTX |I2C0SDA |PWMEA |SI0 |PioD |PiO1 UISB VBUS DET
2 o 2 Supply bypass, place near
3 et 3 1, 10, 22, 33, 42, 49 29 |SPH CSn |UARTORX |I2C0SCL |PWMGE |SI0 |PIoD |PIO1 USB VEUS EN
Supply bypass,
R | A 5 a3 Lo L | nest 530
g’[]é Bostmods switch o = 100nF =T~ 100aF ]~ 100nF 3
2L ® GND
S ooy |2 QSPI_SDO GND GND GND c40 ch
QSPI_SS  1|== > 2 | QsPI_sD1 L3 1 c36 _L c39 100nF 100nF (C) 2023 Pat Deegan
© g ' L100F7T™ 100nF7T™ 100nF Psychogenic Technologies
QSPI_CLK 6 3 QSPI_SD2 GND  GND -
e g 10215 QSPI_SD3 GND GND GND Sheet: /RP2040/
Z 103 = File: rp2040.kicad_sch
Quad SPI requires QE bit in .
1\”25032) 55 status register—2 to be set. Tlﬂe° RP2O4|O BaSIC support
In this case, WP becomes Size: A4 Date: 2023-11-22 Rev: 1.0.3
GND : : : 1.0.
102 and HOLD becomes 103. KiCad E.D.A. kicad 7.0.9-7.0.9-ubuntu22.04.1 1d: 2/2
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