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/O Headers

Edge expansion headers

5 5 5 5
S J201 S <] <]
9 ~ 2 0 2 “ o -
% 5 Vsl ves E 2 H ] J203 H A J204
£ 2 3 3 2 2 © ves 25y ] 3 Vvesl 25y
| | P2_I0 P2_IO1 | 1 | 1 s ss | ! ss ss
5! o > o ! o 3 5! o 3
2 z P2_I0 P2_103 2 . 2. 2o P2_l016 P o P2_l017 2. 2o P2_102 e ors P2_1025
s|oo | p2_loa<t P2_105 w o< | @ oldel s P2_I018 P2_1019 ~ “ 3 © “ P P2_i02 P2_1027
= = P2l P2_107 == =" = =" P2_l020< P2_l021 = §=—=N P2_l028< P2_1029
o
5 © | 5 5v_teaderout<tllo o Bovio_aa_a7 O ls5° |5 ©ls5° |5 P2_oz2<? : P2_1023 ©S|l5°9 |5 e 2 18p2_i031
1
5V_HeaoderOut: VIO_16_23 5V_HeaderOQut: VIO_24_31
— — 2x6 Header — — — — — —
- - - - 2x6 Header - - 2x6 Header - - 2x6 Header
- - - -
= . 5 =
o o o Q
P o Py ~ P [Ted Py ~
2 o J205 2 N J206 3 a J207 2 Q J208
:I'fI ) vss<t Vss i’l % vss<l Vss £| ] Vsl Vss i":l 2 Vsl Vss
o > o > o > =4
H S P2_I03 P2_l033 2 S P2_l04 P2_I041 H S P2_I048 P2_l049 a g P2_I056: P2_l057
o “ 2 © “ 2 P2_lo34€Ho off>p2_i035 - “ B o “ a p2_1042€20 ofE>P2_i043 - “ 2 < “ a p2_lose<o o1E>p2_ios1 © “ B o “ 2 p2_loss<2o of&>p2_jose
=" a== P2_lo3e<l P2_1037 § N q=" P2_lo44<” P2_1045 == =—=% p2_los2€Z P2_I053 =" =~ P2_loso<’ P2_I061
O | y5© |y P2_I03! p2_1039 Lo |y P2_l04 185p2_1047 S T P2_l054: 185p2_1055 © |59 | %5 p2osz_x 185p5 _1063_RXD
2 2 = 2 2 2 E 2
5V_HeaderOu VIO_32_39 5V_HeaderOut: VIo_40_47 5V_HeaderOut VIO_48_55 5V_HeaderOut VIO_56_63
- - 2x6 Header - - 2x6 Header - - 2x6 Header - - 2x6 Header

Voltage Selection/Disable for Header 5V pins

g 5V_Common
C_“_‘ 5V_HeaderOut

1x2 Header
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Memory

MicroSD

J301

DAT2 —X
CD/DAT3/CS [—>P2_1060

Common_VIO Common_VIO Common_VIO

SPI_CS

SPI Flash

Common_VIO

R301
A
10K

u3a1
P2_l060€— CLK vee
cs DO(I01) —>P2_io58
HOLD DI(108) —>P2_I059
WP VSS

SPI Flash 16MB (128Mb)

C302 0805 footprint included for SD testing

If SD card fails then shutdown.

>— DETECT CMD/MOS| —>P2_1059 ,?)
VDD s |© 812

»— GND1 CLK —>P2_l1081 8——% 8__ €

»— GND2 vss 2 i

»— GND3 <

GND4 DAT@/MISO
DAT1—X
= MicroSD Socket £ . L
R302
P2_1058
240R

Boot Mode Selection FLASH P59 A P59 v
Serial window of 6@ seconds, default.
(When SD card is NOT inserted) OFF OFF OFF
Serial window of 6@ seconds,
overrides SPl Flash and SD card. ON or OFF N OFF
Serial window of 100 ms, then SPI flash.
If SPI flash fails then serial window of 6@ seconds. ON OFF OFF
SPI flash only (fast boot), no serial window.
If SPI flash fails then shutdown. ON OFF ON
SD card with serial window on failure.
I SD card fails then serial window of 60 seconds. | O OFF OFF
SD card only, no serial window. OFF OFF ON

Common_VIO Common_VIO

4.7uF 6.3V

Boot options and "BOD” brownout enable switch

S301

OFF ON

Brownout_Reset:

P2_RESN

BOD

SPI_CS:

R303
Common_VIo€=AA/\/

P2_l061

10K R304

P2_l059

10K
= DIP Switch 4 way

P2_1059

FLASH
P59 A
P59V

Parallax Inc.
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USB PC Socket

PC-USB power socket and P2-to-PC serial data

MicroUSB Socket

5V_USB SV_UsSB

5V_USB USB_PWREN#

FB401 T T T T
VBUS Ferrite Bead 220R 2A §§¥ §§¥
s D- % 4 x
< D+ x 2 ElE U401
ID =< o s ; g - > o ,
GND S < - <+ [ o o TXD USB_TX
X M2y IOy (&) s} 3 > Q 4
sl 825 8 gr\ 5 s S Rxo>uss_rx _ o c
$T8 255 &3S S 151 3v3 ouT RTs# [ SAVAEREE- VAR
w M cTS# [P OTINE TN
2 = = FT231XS-R  prre PC-HOST |TX/RX USB-ACTIVE
82 s DSR# ¢
¥ E - — 12] usBDM DCD# X
- - 11l ysBDP RI# (2
= 14 RESETH cause 8
17
USB contacts rated at 1.8A (10103593-0001LF) > ceust
<+ | @ cBUS2 8
With an alternative power source connected to the P2-USB socket, S/ cBUS3 12
. . . . S 2 g g
this PC-USB socket will operate in serial-data-only mode. S % & J402 P2 RESN Common. VIo
< C405 - -
Yy r i
— — AAF 16V 1x2 Header
R406
AN
FTDI Configurati 75K 1
onfiguration J402 - Allow DTR disable AND/OR remote contol of RESn
CBUS® = TX&RXLED
CBUS1 = PWREN# 406 R4@9
CBUS2 = TriState usa_Txﬁ' lgpz_loss_nxo Pz_losz_rxoe’\{a\l/<\,—>wo_se_ss
n
CBUS3 = PWREN# R407 R410
. usB_Tx<A/N\/\—>P2_I063_RXD P2_1062_TXD€\/\/\—>USB_RX
USB Config / MaxPower = 500mA 10K 10K
R408
C407
Manufacturer = Paradllax Inc usa_rxé’\(a\l/<\,—>v10_56_53 Pz_losz_rxoﬁ l‘gusa_kx

Product Description = Propeller P2-EVAL-ES

Set CBUS3 to Tristate to disable PC-USB power (ie. Serial comms only via USB socket)

Pull-up serial bus to prevent floating-state terminal chars
Include series to prevent parasitic power in either direction

Keep as single components to allow high-speed testing. (PASS > 3MBaud)
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USB Aux Power Socket

P2-USB high current power socket and P2 USB data Aux“iqry power header pads (

MicroUSB Socket

5V_USB_AUX S @isv_uss_wx
e}
-

Vss

FB5@1 1x2 Header

Q.01uF 16V X7R

Unpopulated pads - Use

-

Ferrite Bead 220R 2A

Cc501
]
4.7uF 10V X5R

USB contacts rated at 1.8A (19103593-0001LF)

unpopulated)

These pads are unprotected! Proceed at your own risk!

with care !

The pads at J502 connect directly to the P2-AUX 5V input power rail.

Source power here, for example to power a fan, or power your

*|F* you use these pads to supply power to the P2-EVAL board,

P2-EVAL instead of from USB.

you must ensure no other power source is connected to the P2-USB socket!
Do NOT exceed the maximum input voltage of 5.5V. Minimum input voltage is 4.5V

Use of J502 Auxiliary power header pads at USER OWN RISK!
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USB Current Limit and Logic

500mA Limit for PC Host supply

FLAG maximum sink 1mA !l

5V_Common

5V_USB

Power source disabled if AUX connected
Power source disabled if PC denies supply

5V_USB USB_PWREN# P2USB_EN 5V_USB NCP380 LOAD SWITCH
U6l

D6@1  Re01
vy 3.9K
Red

21
U602
R602 : :?N 8. FLAG FAULT
10K 3-State v Bliffer M 22 our .
> >
> 2] x l ]
‘12 [} Y - ] — ~ <
§::L|_ 8 @ 8:: @ § X 8 ©
8T ESn 8T s £3% 8T s
[N < < <

|||—
|

44K2 = 500mA

5V_Common

5V_USB_AUX
2A Limit for USB AUX socket 02 x
g2om
5V_USB_AUX 5V_USB_AUX P2USB_EN N
-1 el
NCP38@ LOAD SWITCH S \d',:
U6e3 o [N\
IN g FLAG FAULT
S EN
g3¥ M 22 our .
[1'4 [CNT)
> >
. s . l,,
] S © [S15] 5 = ~ s
AL S PR AR A RS RECE T 3L
SN oM o] 3o | 3° 5 £oF o ]
[S] I ~ © ~
USB-AUXTACTIVE b < <

- Delay EN slightly

3K9 discharge path and also
holds OE(inv buffer) low

Safe to connect power sources to both USB sockets at the same time.
USB Switches will source power from only one socket, AUX socket preferred.

Parallax Inc.
599 Menlo Drive
Rocklin, CA 95765

(916) 624-8333
http://www.parallax.com/

Parallax P2X8C4M64P-ES Evaluation Board

ENGINEERING SAMPLE - NOT FOR RESALE
PRE-PRODUCTION EVALUATION

Copyright 2019 Parallax Incorporated. All Rights Reserved.

Part Number: 64000-ES
Revision: B

Last Update: 21 Aug 2019 (MM)




Common VDD 1V8

5V_Common

VDD Power Supply - Nominal 1V8

Common_VDD_Enable

Switching Regulator 2A
u7e1

Current Test Point
VDD Male Header

Common_VDD_TP Common_VDD

J701

ox]

7

|

Il
22uF 1@V

C7”06

11
Q.1uF 16V

L701
VIN LX

R702 UL s | s >
- IND 2.2UH 3.8A R—Lg R« ~ | @ .
1eK b IR BT 89
~ (' ~
° Q (?l o

N

Il
22uF 10V

27R

R704
36K 1%

PG 2 FB
o
R703
Brownout_Rese

1x2 Header

7

|

11
0.1uF 16V

AT USER RISK! External voltage source for P2-VDD
could be injected at Common_VDD with shunt removed

DO NOT EXCEED 2.2V OR RISK PERMANENT DAMAGE!
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Common VIO 3V3

VIO Power Supply - LDO 3V3 for Flash and SD card

Common_LDOin Common_VIO
R801 T
P2_RESN | uget
IN ouT

R802 Empty N
>
AN Common_VIO_Enable EN 55 M
27R N 2 s | @
SSE S LDO 300mA, 33V BT
E E [ o ~
[} S=8 <

vFT o

~
)
=
N
a

L

Allow user to toggle SD card power from P2-1057 B

P2_RESn (Reset button press) will disable this LDO, to powercycle the Flash and SD card

Fast pulse on DTR will not provide reset
To disable this feature, remove R8@2 AND install suitable pullup resistor at R8@1 (10K, @402 package suggested)

Optional configuration
R803 would allow user control of reset from P2 1057 (240 Ohm, 0402 package suggested)
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LDO 3V3

Low noise VIO 3V3 local regulation

Common_LDOin

vIo_e_7

4.7uF 6.3V

-

C901

21
o

LDO 3@@mA, 3.3V

Common_LDQin

VIO_32_39

7uF 6.3V

T

4

C905

25
ouTt ——I_

LDO 3@@mA, 3.3V

1

VIO_16_23

o

Common_LDOin VIO_8_15 Common_LDOin

U9e2 Uges
IN ouT ——I_ IN

LDO 300mA, 3.3V

1

LDO 300mA, 3.3V

4.7uF 6.3V
4.7uF 6.3V

C902
C903

T T

Common_LDOin U906 VIO_4@_47 Common_LDQin U907 VIO_48_55
IN o ouT ——I_ IN o ouT ——I_
[ [
[{e] ©
L-:-__§ LDO 3@0mA, 3.3V LIJ-__§ LDO 300mA, 3.3V
~ ~
s L° S L°

1

1

Current Test Point

901

D
— 1 5V_Common_Protected
8 5V_Common
= Common_LDOin 40V 2A

1x2 Header
VIO Male Header

Common_LDOin

- approx. 58@mV Vf@1A

VIO_24_31

4.7uF 6.3V

_|

C904

IN

EN

GND

24
oo —1

GND-P

LDO 300mA, 3.3V

Common_LDOin

1

VIO_56_63

Uges

4.7uF 6.3V

_|

Cc908

IN

EN

GND

ouT ——I_

GND-P

LDO 300mA, 3.3V

1

Note: LDO output caps located beside P2 microcontroller

These power sources ensure a fixed 3V3 low noise supply for each group of eight P2 smart pins.

A single high-current regulator could be used, but this design has some advantages, including:

Less boardspace and lower part cost
Thermal footprint spread over significantly larger area of copper

Regulates directly to the power pins, removing power-path losses

No requirement for local beads/caps for andlog experiments, eliminates filtering losses
Groups of 10’s isolated from power supply cross-interference

Limits power pin issues in each group from impacting others, including undervoltage, overvoltage and short-circuit protection
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LEDs

5V_Common

D1oe1 RN1001.4
K] AN
/I\I
. oy 3.9K RESNET
LED driver for 1056 to 1063 Blue
D1e@2 RN1001.2
K1 AN
/l\l
o 3.9K RESNET
BI
5V_Common D10u@e:’:
U101 _—I_ 1 RN,:,Q\%'A'
Ves«— TOF VDD P 3.9K RESNET
5V_Common vss€&— 20E Blue
_ LED_I063 D1004 RN10@2.2
P2_1063_RXD€—| 1A@ —>— 1Y@ 4
P2_loste—] 1A1 —>— Y1 t:z::g:'g m AN
P2_1059€— 1A2 —>— Y2 |~ =0 4y 3.9K RESNET
,?) P2_1057€— 1A3 —>— Y3 —=r= Blue
© - P2_I062_TXD€—] 2A0—>— 2Y0@ LED:IOEG D1905
Ll s P2_I050€—] 2A1 —>— 21 |To=om oA RN1001.3
2=9 P2_1058€—] 2A2—>— 2Y2 o= K NN
< | ° P2_I056€—] 2A3—D— 2Y3 ——= £y 3.9K RESNET
Blue
GND
L D106 RN12@1.1
= = 74HCT244 Buffer K] AN
(/ 3.9K RESNET
Blue
D1ee7 RN1002.3
K] AN
/I\I
% 3.9K RESNET
Blue
D10@8 RN1002.1
K] AN
N
(/ 3.9K RESNET
Blue

P2_1056 to P2_l063 are typically idle high and active low.
The LED’s are wired such that they turn ON when the corresponding P2_IO pin asserts low.

Buffer input capacitance typically 3.5pF.
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Misc

Mounting holes

Mounting Hole Vss
J11e1

i

Gnd test points

Test Point Turret
TP1101

i

BOM only - mfg

PCB

—

Mounting Hole Vss
J11e2

Test Point Turret
TP1102

PCB for P2 Eval Board RevB

Mounting Hole Vss
J1103 J11e4

i i

Mounting Hole Vss

Test Point Turret
TP1103

Test Point Turret
TP1104

BOM only - kitted

HWMNe1

—

CONN SHUNT

HW1104

—

Self adhesive foot

Mounting hole diameter 3.2mm

4@mm hole spacing (56.56mm

parts
HW1102 HW1103
CONN SHUNT CONN SHUNT
HW1105 HW1106

—

Self adhesive foot

—
Self adhesive foot

diagonal), suitable for 5@mm fan

HW1107

—

Self adhesive foot
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