Element DVT Schematics

3.3 Volt
2.4GHz Wifi Antenna
. e Wifi section Power :
. c P - 1.8V switching o
. + O 1.1 V LDO | e
. % ¢ 5 ‘ GPIO/ANALOG u
: P i GPTO ! E
: ! [ ' g
e H 00 ) | o
: O ¢ | | o
. J . E; PUWM ) | PwWM g
RN | ! :
- SR ' ' 5
=} ~
. W ¢ o | ] q
. : 0 | £
i 0 g " 5
o e HA UART/SPI/12C ‘ | UART/SPI/I2C A
° ﬁ' ° 8 ' a
. O ¢ = | ' 5
: Pn ! ] 5
S B ! ' =
: O ] ]
Sevecsans :MW302 88 pin QFN |
‘ Marvell MCU section Power
! Wifi Microcontroller |[!-8 7 LDO
0 1.1 V LDO
[ ¥ N ¥ ¥ ¥ ¥ ¥ ¥ N W N N N N N N ¥ ¥ ¥ ¥
32.768KHz :I
8 gi&ifgi Oscillator
User Button
3.3 Volt RGB LED
IEI 5V to 3.3V 5.0 volt
switching supply

System Reset Button

Optional Features

JTAG access 1is provided for Development use

hookup points for battery power and USB power switch

MIcro USB OTG connector

Pl
P2
P3
P5

P6

Table of Contents

Block Diagram

MW300 SOC, antenna, Flash,

system power, USB OTG,

© 00-0-0-0-0-0-0-0-0-0-0-0.-0-0-0-6-0-0-0-0-0-0-0-0-0-0-0-0-0-6-0-6.-0-0-06-0-8 &

User IO PINS 1 to 8

sleep clock

Flex connector #1 analog capable port

Flex connector #2 digital only

P99 - Change History

buttons, LED, connector to dongle

Marvell Technology Ltd

®

"Kinoma Element

=
=
=

M ARVELL®

Kinoma®

ize
[

Document Number

Kinoma Element DVT

=

Date: Monday, November 23, 2015

Sheet 1 of




5 4 3 2 1
STRAPO STRAP1 not used V3P3
i VDD18_F 86 VDD11_F 88 o
PI0 27 default pull high JSENSE
- O 1p4 c1 co2 c2 co3 VIoo_5
R3 2.20F 0.1uF 2.20F 0.1uF
6.04k 1% C0402 C0201 C0402 €0201 c3
R0201 0.1uF
€0201
- VDD33_20 N FB1G~~FB/3A
co8 cs5
<---PIN 1-8---> <-- Flex2 +/- ctrl 0.01uF 10uF 6.3V X5R
€0201 C0402
b = o
8
L] L] [
88MW302 QFN-88 SoC Circuit : L
- = 0.1uF
2 V3P3 C0201
>
alslslolslelylsislele o VIO-AON_51 N
0000 (00 [ad {00 [6d {co [co |G [~ i |~ MOV1
- CDS305GTA c7
. 0.1uF
a _ €0201
UARTO - GPIO 3 & 2 =
GPIO_0 66 GPIO_27 VIO2_58
L PO GPIO_0 GPIO 27 g TSE DM aND
PIN 9-12 GPIO GPIO 1 USB DM [ g7 TUSEDP cs
GPIO_3 GPIO_2 USB DP 63— VDD33 63 0.1uF
- o0 GPIO_3 USB_AVDD33 g5 TSB10 €0201 H
PO T VDDIO 0 USB_ID A
K 51 ] VBUS_OTG
PO 5 GPIO_4 USB_VBUS (g5 VDD33.60 { A =
X 5| GPIO_5 VTR_VDD33 [&g B VDD33_60 N
— — =GP0 7 9| GPIO6 Ut VDDM F5g——VIO2 58 ECO K5R3.1: VBUS fix
PIN 13-16 GPIO 8 GPIO_7 VDDIO_ 2 57—gpPrpos _L oo
alternate GPIO 9 GPIO_8 GPIO_33 5 SPIr D2 0.1uF
e GPIO_10 GPIO_9 GPIO_32 o :
RO P10 10 88MW302QFN88 P05 gi—usm‘r QSPT_DT €0201
- GPIO_1 GPIO_11 GPIO 30 55— QSPTCTR —— L
Flexl GPIO_13 GPIO_12 GPIO_29 [55—Q8PT 55n V3P3 VDD33_63 N
Johanson 2450AT18A100 pur/gnd ctrl —GPIO-TZ GPIO_13 GPIO 28 22— AONST— =
GPIO_15 GPIO_14 VDDIO_AON m55——GPIO 26 ci1o
- VODTE T8 5 GPIO_15 GPIO 26 39— GPIO 25— R4 0.1UF
K] [GE VDD18_19 9 NBB}S 8&8*33 (48 GPIO 24 51K C0201
i VDD33_20 24 [P0 25
ANTH U LFB182G45CL3D178 1; %%Z1RF i 20 | AVO08 Gro s % . R0201 L
L . R GPIO 22 [7s—RgsEiNn VIO3N_73 .
Y S ouromn H /1 = RESETn [12—RESETN ' =
unnu 2.20H z I — ]
R 2 n [ c13 c
0402
2450AT18A100 s s - 5 o >>  RESETn 3 %3;51
*2.20H 220H = T L2DZ0® ‘ 212z,
L0402 L0402 H a oy g —XE C95 =
: £ SSSEES SEF *0.1uF vios 77
i w TTITXXZT Jm> 0201
= = ! V3P3 Cc4
: 2 glxlelelelris e e oAU
i VDD33_44 C0201
impedance 50 ohm ; = " VP8O cis =
Clear ground ground reference on bottom layer | o ko o 2.20H 10UF 6.3V X5R V1PgO V1P VDD33_87
H “TEp I YL C0402
=3
2 (= “Ubbbblbb! FB9 FB/3A C16
2 < B Sb = 2.2uF
> = >p c17 C0402 ViP8
10uF 6.3V X5R
C0402 = o n
P 13-16
VDD18_18
7 O
c19
= VaP3 0.01uF
. . - QSPI FLASH g coz01
IN  GND —
VDD18_19 N
analog capable IO 2 3 R6 R7 -
GND__out 51K 51K c21
GPIO_42 P PN . R0201 R0201 0.01uF
Pl > — e
gg:gjﬁ P S Emg i = Vi = QsPLSsn I €0201
gg:g{:g 3 0 PING 4 38.4MHz +/-10ppm VDDI8 23 =
GPIO 4 P SPING 4 -
GPIO_48 PINT S Ems i c22
. GPIO_49 BPING 2 PING M 0.01uF s
S €0201
VDD18_24 N
vars & c23
0.1uF 0.01uF
power / ground controls K5R1 ECO44 " Coz01 Co201
GPIO_11 GPIO_0 P , W25Q32FVZPIG =
251 4 GPIO T P S PIN9 5 QSPI_SsSn p— VDD18_25
TR1 4 GPIO. P S PIN1O 5 R121, A 10K —QSPT DT cs  _vcc 3
o 4 GPIO 3 2 SEINT s _|_—’\/\/q QSPI D2 DO o HOLD [§QSPT CIK_ c25
558 ‘. GRIo_T8 i CPIN13 5 ot B = Q01uF
X GPIO_19 P| > | w C0201
T = X PIN14 5 L
GPIOoT = X PIN15 5 = =
55 X PIN16 5 VDD18 28
5 5 c26
5 0.01uF
€0201
32Megabits/4Megabytes — ViPt
Buttons and LEDs - o
VDD11_33
MCI_TDO 3 O =
GPIO_22 WAKEUPO 5 MG ToR M TP6 I .
S MCI_TMS 3 0.1uF
MCI_TDI 3 :
GPIO_40 % tEB; g MO TRST M Va3 €0201
3 g,gg g V3P3 —
X LED3 3 c29 VDD11_59 '
0.1uF
R25 c28
1k 0.1uF
A Y2 €0201 A
S-SR oy [ = =
R128  22R
USB OTG and controls > 3 ClKak GPIO 25
GND ouT 5
GPIO_26 USB_DRVBUS 3 R0201
————=————>>USB_OTG_POWER_FAULT 3 L 32.768KHz_3.3V_+/-25ppm
usB_DM USB_DM 3 Marvell Technology Ltd g
i 3 SLEEP CLK =
A USB_ID 3 f § =
0oC ey e e Kinoma®
ize Document Number Rev
¢ Kinoma Element DVT
Date: Monday, November 23, 2015 [ Sheet 2 of 6
5 [ 4 | 3 | 2 1




J3

USB MICRO-AB RCPT

SHIELD5

FTDI, USB OTG JTAG on dongle for development

Battery Hookup

VBUS_OTG [

J11

ECO K5R3.4:

R120
100R

| VSYS_IN

2 A

' USB_DRVBUS 2

[]

*CON2

R119
100R

>>USB_OTG_POWER_FAULT 2

depopulate two pin connector

USB power switch moved to battery board

VBUS_OTG_CONN

CMC_2L_22R_800mA

VBUS_OTG

USB_DM
USB_DP
USB_ID

i —— f
1 2
[H e ae ol K]
L 1
CMi
GND_OTG_CONN
cMC_3L
CONN_DM 1 o] 6
CONN_DP 2 5
CONN_ID 3 Shde 4
: S
7 = —C48 =—C49 CM2
8 0.4uF | 10uF 10V X6S us
9 |P4220CZ6 VBUS_OTG
7 1 ]
o 5101 104 %x T
o 51GND VP [
MOV3 102 103
L CDS305GTA 1

GND_OTG_CONN

GND_OTG_CONN

V3P3

R30
10K
" V3P3
1
2 MCI_TMS v CT
B MOLTCK S 2 g MCI_TRST
2 MCI_TDO -
2 MCL_TDI &
2 MCI_TRST
CON8A =
R36
10K
e
D10
DIODE_LED RGB_RA
7] 3 R48 330R {  LEDI 2
V3P3 o 2 27| 4 R49 330R ( LED2 >
7| 1_R118; A 330R « LEDS 2
R
vap3 WAKEO
R54
2.2K
s2
SW_PB_RA 4P
) WAKEUPO <& —— 2 WAKEUPO
3 4
Co4
0.1uF
€0201
VSYS_IN V3P3
TP2
TP
FB1
FB2 FB/3A
FB/3A
S
u7 L4 SW_PB_RA 4P
V5P0_VIN V3P T
5P0_\ 4TUN x FBSWPI~~~A 3P3_OU 5 RESETn << 1 2 RESETn
2.2uH
10K 3 4
c50 EN R64 51
453K 10uF 6.3V X5R
7o c96 2| oo e L8 V3P3_FB RESETn
= 0.1uF = O 1ps 1
AP3417C ReS = =
= 100K Marvell Technology Ltd v
itle. =
= = H ®|
= FTDI wanve.L . Kinoma
MOD: need for reset fix ize Document Number Rev
¢ Kinoma Element DVT

Date: Monday, November 23, 2015 I
1

Sheet 3 of 6




Ve FLEXI Ve FLEXI VeC FLEXI
VGC_FLEX! Qe QaA Q4A  FDY4000CZ
Q1A 4 /AN 3 PIN2 4 /7 3 PING 4 /RN 3 PIN
4 /P 3 PIN{ 110 110 11l
1 | | |
| o FDY4000¢Z o FDY4000¢Z ©
o FDY4000¢:Z Re4 10K PWR_EN2 Re5 10K PWR_EN3 R8s 10K PWR_EN4
R90 10K PWR_EN1
R87 10K GND_EN2 R8s 10K GND_EN3 R89 10K GND_EN4
R91 10K GND_EN1
~ ~ ~
! | (l?\ |
| 1 (TTT).6 1 (TTT) 6 1 (TTT) 6
1 (TTT) 6 =) =) =)
=% FDY4000CZ FDY4000CZ FDY4000CZ
FDY4000CZ 1 Q2B 1 Q3B 1 Q4B
Q1B = = =
VCC_FLEX1 VCC_FLEX1 VCC_FLEX1 VCC_FLEX1
o) Q5A o Q Q
FDY4000CZ Q6A Q7A Q8A
4 /7 3 PINS 4 /7 3 PIN6 4 /7 3 PIN7 4 /7N 3 PINg
u"l'l u"l'l u"l'l u"l'l
o o FDY4000¢Z o FDY40004Z o FDY4000
R92 10K PWR_EN5 Ro3 10K PWR_EN6 R4 10K PWR_EN7 R95 10K PWR_EN8
R96 10K GND_EN5 RO7 10K GND_EN6 R98 10K GND_EN7 R99 10K GND_EN8
~ ~ ~
| | | |
1 (TTT).6 1 (TTT).6 1 (TTT) 6 1 (TTT)6
= = =) =)
FDY4000CZ FDY4000CZ FDY4000CZ FDY4000CZ
L QsB = Q6B L arB L QsB
VCC_FLEX1
Uis C86 | [0.1uF
STR1 =
2 STRI1 STR vee -
D14
2 D14 — D OF |2 SRbEmf O 2
2 CP1 PWR_ENT [ QP4 GND_ENZ
PWR_EN QPO QP5 GND_EN
PWR_ENZ QP1 QpPe GND_ENZ
PWR_ENG QP2 QpP7
56 = 8P3 S
ND ast
) L
P 74HC4094
5
5
P VCC_FLEX1
5 s)
5
3 PING Ut4 1 c87 |]0.1uF
STR1 =
D58 STR OE1 B R100,_ A 10K
HDR1x8 2 D58 P D GND_ENS AR
] cP GND_ENG
PWR_ENG QPo GND_EN
PWR_EN QP1 GND_ENG
PWR_ENS QP2
—_ 5| QP3
- _I__ GND
= 74HC4094
Note: Need location from ID
s VCC_FLEX1
P
5 ; cH1 v |2
5 3 CH2
5 5] CH3 2
CH4 NV
PIN SHRP OK D5VOF4U6SO-7
ute
P
L e we |2
7 3
BING 3 CH2
BING 5] CH3 5
CH4 NV

D5VOF4U6SO-7

Place close to pin
wide trace forV5POFEXT

V3P3 FB7 FB/3A

C84 C85

*2.2uF 2.2uF

VCC_FLEX1

0| 7| 7| | v| T| |V

3

z

=
[SESESENESECENES

Marvell Technology Ltd

flex

conenctor 1

=
=
=

M ARWVELL®

Kinoma®

ize
[

Document Number

Kinoma Element DVT

=

Date: Monday, November 23, 2015

Sheet 4 of 6




ECO K5R3.9: design modificaitons
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Revision History

K5RO0 First Prototype
- four layer with FPGA for crossbar

K5R1 EVT1
- 2 layer design 2in x 2in for EMI prescan

KS5R3 EVT2
- 2 layer shrink to 1.6in x 1.6 in
- new push button
- new MOV
- replace strapO0 resistor with TP
- remove strap1 resistor
- added ground TP
- use surface mount connectors
- removed USB power switch

K5R4 EVT3 bug fix from K5R3
- USB_VBUS fix
- new mosfets
- stuff R117
- murata band pass filter
- beefed up vias near tx pin and GND
- improve decoupling of V3Pv and GND near tx pin
- improve high current loop near switcher

Element DVTH1
- remove adaptor board
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