ATM3405 EVALUATION BOARD (with J-Link OB)

Release Date | Revision | Design Eng. | Design Notes
8/04/23 -00 Andy Dao Initial release, based on the V3.1 Paris 5x5 EVB, with VDDIO-VCCIO tracking circuit added
12/07/23 -10 Joe Chen Add R119 10Kohm(0402) to pull down the BENIGN BOOT signal.
6/04/24 -20 Joe Chen 1. Changed pin 15 of ATM3405 from VSTORE to VDDPAP
2. Replace R8 from 1Mohm to 10Kohm.
3. Modify the RFIO matching components
4. Remove SB144.
5. Modify J3 from "DNS (HDR1X3)" to "HEADER-3".
6. Modify J22 from "HEADER-3" to "DNS (HDR1X3)".
5/27/25 -34 Andy Dao 1. Changed RFIO caps back to Johanson (from Murata)
2. Added connector (JP28) to support Antenna Diversity daughtercard
3. Changed Flash (Ul3) and analog switches (Ull, Ul2) to DNS
4. Grounded VDDPAP; changed AVDD1l, and VDDIOP cap values for best channel sounding performance
9/29/25 -37 Andy Dao 1. Changed C5 and C6 from 4.7uF to 10uF
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JP1
DVDD1 DNS(HDR1X2) DVDD1

DVDD1P 1 == 2 T VDDPAP DVDD1P  AVDD1P VAUX  VDDIOP  VBAT VDDIO
AVDm - -L :I: :I: :[ :I: :I:
1 2 c1 c68 c2 c3 c4 c5 c6 c7 c10 c1
K vopio [9.10] 1.0uF DNS 0Oohm 10uF 10uF == 10uF 10uF 10uF 1.0uF: 1.0uF
SB2
< o [Svg] Short i i L L i i
VDDIOP ¢« vDDIOP (9]
D DVDD1P D
JP5 R6
AVDD1P JP26 DNS(HDR1X2)  1ohm AVDD1

JUMPER-2 AVDD1P 1 5o} 2
VAUX 1 5o} 2 VDDIOP ==
== Cc13

VDDPAP 1 2 c12 ‘L 10uF
SB6 10uF
Open SB9
XTALI_32K 1 2 Short
TP3  TP4  TP5  TP23
11 3.3uH o ]
Y1
N o o o 32K XTAL
= = = =
v aHe® 2 =Rl ¥ e TALO 32K
8838 § SRRz E &
>>00 > Qgpo>o W u Y2 16MHz XTAL
ax>> 82270 23 16M XTAL
B > XTALI32K [55—— 4 3
XTALO_32K NC  HOT
¢ 37 XTALI_16M ?9 1 2 ¢
XTALO_16M [~36—XTATG T6M HOT ~ NC
XTALI_16M = gz
RFIO F2————>) RFIO [5]
147 PO — i ro
@47 P1 P1
P 7
[47] P3 P3
[4.7] P4 P4 g P4 ]
[4.7] PS5 10| P5
[47] P6 - 1 P6
47 P7 P7
12
PWD S> PWD [3,7,8]
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p 24 10K
[4.7 P12 515 P12 5X5 QFN
25 .
a1 Pia dE 2P Power down switch
) 1
e - 2 b5 5
P17 29
[47) P17 P17
[3';] g}g :3 g P18 ——<L VCCIO [4,7,9,10]
o7 P20 P20 ki e
) = g
G e S B
[4.7] P22 S1  SWI-SM-PTS645 3
1 —ee 3 2
@47 P25 P25 35 | bos VDDPAP 1 710 Q[ 2 1 7
PTS645 SMD
Oohm
3 AVDDPA J3 m
VDDPA e
P27 38 HEADER-3
wr P2 P 38 Ri3 LK VBAT [3.9]
P29 39 VDDIOP
i YR
d c17
1.0uF
Benign boot
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A R15 S A
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w
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GPIO MUX

CONNECT SENSORS TO ATM3405

ISOLATE MK22 FROM ATM3405

CONNECT FLASH TO ATM3405

[3.7]
[3.7]

[3.7]
[3.7]
[3.7]
[3.7]
[3.7]

[3.7]
[3.7]
[3.7]
[3.7]

[3.7]
[3.7]
[3.7]
[3.7]
[3.7]
[3.7]

371

[3.7]

[3.7]
[3.7]

PO_GPIO Y)>———<KP0O
P1_GPIO Y)——<KP1

P3_GPIO Y)—<KP3
P4_GPIO Y)——<KP4
P5_GPIO )>——<KP5
P6_GPIO Y)——KP6
P7_GPIO Y)——KP7

P12_GPIO ))—<KP12
P13_GPIO ))——<KP13
P14_GPIO pp——<KP14
P15_GPIO )>———<KP15

P17_GPIO ))—<KP17
P18_GPIO )>——<KP18
P19_GPIO )y——<KP19
P20_GPIO )p——<KP20
P21_GPIO )p——<LP21
P22_GPIO ))—<KP22

P25_GPIO ))——<KP25

P27_GPIO )y——<KP27

P29_GPIO yy——<KP29
P30_GPIO ))——<<P30

[3.4,7]
[3.4,7]

[3.4,7]
[3.4,7]
[3.4,7]
[3.4,7]
[3.4,7]

[3.4,7]
[3.4,7]
[3.4.7]
[3.4.7]

[3.4.7]
[3.4.7]
[3.4.7]
[34,7)
[34,7)

[3.4.7]

[3.4,7]

[3.4.7]

[3.4.7]
[3.4,7]

veeio
<| uto
| NX3DV2567
cs8 5
01uF wo g
6] VcC_s >>_ e 1z H18<( vDDIO_SENS  [9]
2Y0 4
6] 12C0 SDA>>— 21 27 A P29 347
7 30 8
[6] 12C0_SCK 3> 3y1 37 2P 1347
13
ST 4Y0 12
veelo JP25 51 G_INT >>— 4v1 47 5K P14 [347)
1
JUMPER 2 X N_C_
Install to R72

connect Sensors

CONNECT LEDS/BUTTONS TO ATM3405

isolate MK22

vcelo
[3.7.9,10] vCCIO
> 1
< w7 C60
| Nx3Dv2s67 0.1uF
1. 3
[8] UARTO_RTS K22 2> 1¥0 >
S5 gy 1z FE—p13 3471
s |-
18] UARTO_TX_K22>—3— 2Y0
X 211 2z 4—(<P15 [3.4,7]
o|”
[8] UARTO_RX_K22 > 3v0
veeio S 37 FB—<<P30 13471
13
[8] UARTO_CTS_K22 Y>> 40
N 47 M2 P12 3aT)
2
10 a
JP11 XINCo 8
JUMPER-2 R74 o
Install to ™ ©

[8] NO_K22),

Assert to
isolate MK22

181 BBOOT})%
=

(8] SWDCLK K22 3>+
%=

18] svaloszz})%
*—

18] UART17T><J<22>>—]:13
SB143 x

VCCIO
<| U9
NX3DV2567 C59

g 0.1uF
1Y0 >
1 1z P82 13.471
2Y0
2v1 27 [P0 (34.7)
3Y0
3v1 3z 2Pt 1347)
4Y0
4v1 4z F2Kp27 34

\Velelle]
< 1
c56 ~| DNS(NX3DV2567)
DNS(0.1uF) X o
o S
[6] VCC_F >>_ 1 17 184 vDDIO_FLASH  [9]
%3 20 4
[6] FLASH_RESET |_>>— 2Y1 27 <K P17 [347]
& 3Y0 8
vCceIo 16] FLASH_CS_L )>—— 3v1 3z 2K P19 [34,7]
<43 4vo
[6] FLASH_SCLK >>& 41 47 1—2<< P18 [3,4,7]
2 USE_FLASH 2
0SS o
JP8 X—NC_ 2
DNS(JUMPER-2) 3 R79 ©
Install to DNS(1M) ©
connect Flash
\Velelle]
<| u2
cs57 ~| DNS(NX3DV2567)
DNS(0.1uF) K ©
1 s}
Xm0 > 16
%= 1Y1 1z =X
@ 2Y0 4
[6] FLASH S|00>>— 2Y1 27 <K P20 [347]
& 3Y0 8
[6] FLASH_SIO1 >>—— 3y1 37 =<K P21 [347]
%3 avo 12
[6] FLASH_SIO2 Y>—— 4v1 47 <K P22 [347]
USE_FLASH 2
10| S
%~ N_C_

QL GND

vecio
<| ute
| Nx3pvese7
c72 5
0.1UF 1 <]
X5 o =
;L 6] BUTTON_ 25121 44 12 84 P3 34,7
s |-
%5 2v0
[6] LED_1 3531 5vy 27 K PT [347]
Nk
%= 3v0
16] LED_2 Y571 3vq 3z |F2<cps 134.7]
13
X4 4Y0
veoio JP27 [6] LED_3 >>L o 47 2 —am—KP25 [34.7]
1 R107
Oohm
o
JUMPERZ X N_C_ z
Install to '1?’33
connect LEDs ©
and Buttons
SB131
Short

(6] BUTTON_H>—2 {5 O}——<(P5 [34.7]
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Note:
For inductors, use MHQ series from TDK.

L11

MY—> RFIO [3]

BLE front-end match
Ja For capacitors, use Johanson
2
GND1 c18 c65
L12
RFIO MA 1 1L 1L YY)
10 1T _L r _L 2.7nH _L
3 Oohm 10pF
GND2 66 13 c20 c21
SMA_SL ~ DNS(0201) DNS(0402) 1.0pF 1.5pF
ESD150-B1-W0201
c22
DNS(0402)

=
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MOTION SENSOR

LEDS

DSt
REDLED
[4] LED_1 ) T}lg 2 N 1

DSs2
YELLOW LED

6.7.8.9.10] 3v3v>>—§§§;””1—

7
s> MMBT3904/SOT
DS3
BLUE LED
[67,89,10] 3.3V} R28 2 A1
%t
0 Q3
L2 2 MMBT3904/SOT

PUSH BUTTONS

vce s
vce_s
R20
Oohm
u3
R71 LIS3DH J_
10K VDD_IO ADC1 & o3t
*—5-{NC ADC2 7% 01U
12C0_SCK X4 | NC_1 vdd ’
[4.6] 12C0_SCK ) = SCL/SPC ADGC3 X
12C0 SDA GND GND_1
R T0K SDA/SDISDO  INT1 K G_INT [4]
SDO/SAO RES
RANMGOR cs INT2 [—X
R25
DNSg SAO: 12C less significant bit of the device address.
High: 0x19
Default: input with internal pull-up
vce_s
vce s
K VCC_S [4.6]
4
R22 ENS210-LQFM R69
Oohm 10K
1 5
2| VDD vss_1
—————>scL  VSS
SoA 2 12C0 SDA__ 4 12C0_SDA [4,6]
c32
0.1uF | The 12C slave device address of ENS210: 0x43
FLASH (Reserved)
VCC_F
VCC_F
13 K VCC_F [4]
R95 DNS(P25Q16SU-UXH-IR) ¢
DNS(1M)| R96
[4] FLASH CS_L Ccs# cc g DNS(1M)
[4] FLASH_SIO1 SO/SI01 RESET# |4 FLASH_RESET L [4]
[4] FLASH_SIO2 WP#SI02  SCLK |2 FLASH_SCLK [4]
GND SI/SI00 FLASH_SIO0 [4]
EP
USON Zx3mm — ce7
DNS(1.0uF)

vee s
R31
M
S3
SWI-SM-PTS645
1 3
[4] BUTTON_2)) 710 o4 1
PTS645 SMD
S2 VCC_S
SWI-SM-PTS645
1 3
2 10 Q[ 2 )f
PTS645 SMD
[4] BUTTON_D>———9
R29
™

BIDS (1Kbits)

The 12C slave device address: 0x51

461 VCC_s 3y Vo0 BDS .
Rea | | Ro7 Rssl
DNSS 3 DNS DNS| ce2
s NS
[46] 12C0_SCK> ] g
: K scL vee (-
—5]vss A0
[46] 12C0_SDAY SDA Al 4?7

DNS
24AA014

0402)

Antenna Board Control

[4] BUTTON_
[37,9,10] VCCIO

=

JP28
B2B-PH-K-S
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[3.4,9,10] VCCIO )

SENSOR HUB 50-PIN CONNECTOR

—L c35 -L c36 -L car -L c38 —L c39 -L
DNS(0402i DNS(O4iZ) DNS(04021 DNS(0402) DNS(04021
J12
—
1 2
— 4 P12_GPIO [34]
[3.4] P13_GPIOS 5 é P14_GPIO [3.4]
[3.4] P15_GPIOSS 7 - '
X X S o
[34] P17_GPIOS P18_GPIO [34]
[3.4] P19_GPIOS 2 P20_GPIO [3.4]
[3.4] P21_GPIO), P22_GPIO [3,4]
X He—x
[34] P25_GPIO}) o -
X 55—
%551 73 2 P27_GPIO [3,4]
[34] P30_GPIOY z % PGP0 134
29 (30 %
U 32 K PO_GPIO [3,4]
[34] P1_GPIO 33 %x - ’
[3.4] P3_GPIO % 3 § P4_GPIO [3,4]
e I
AT 41 42
X3 24
45 26 2
a7 78 %
X9 50 <
[38 PWD
| —
N  HEADER 25X2

K3.3V [6,89,10]

c40
DNS(0402)
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VCCIO_K22

74LVC1G08GV,125
R118

KBBOOT [4]

(Benign Boot

UART1_RX)

TP11

R67, 10K K PWD [37]
P15
[}
R83 , 10K  NoK22 14
USB ESD R38 ,,0ohm
38 yp00hm SWDIO_K22 [4]
R39 \pQ0hm §SWDCLK7K22 141
BENIGN_BOOT
s R66 1K N
USB_D- UART1_RX_K22
01 104 6 | R40 Oohm _RX |
USB_VBUS
2 6np vp 2 = R41 snOohm CUART1_TX K22 [4] Ri1o
3 4 USB_D+ TP6 TP7 TP8 10K
—— 102 103 P14
P16 TP13 R42 , Oohm UART1_RTS_K22 ’ N
NSP4201MR6 R43__Oohm UARTT CTS K22
UARTZ RX K22
VCC_USB < |mlvf=lo|o ok o vl o i=lolo! Pull-down resistor added because the signal
T ue Dot ot o e e e o o i i could not be forced LOW when MK22 is not active
S52AI8PaYC23802RR
VCC_USB [9,10] FOEQ Q00 OFF-FQ ||
< veCIo_k22 S S S
DS4 GREEN LED 5353 33 533
2 5 § 8 5% 383 VCCIO_K22
<t 2 BB BS orE
R45 & & & ap a e ™9 TP10
48
%——— PTEO/CLKOUT32K VDD %
10K J15 [6.7,9,10] 3.3V)>— PTE1/LLWU_PO VSS jé UART2 TX_ K22
VBUS USB_VBUS oD PTC3/LLWU_P7 75 UARTZ RTS K22
USB D~ 3 UARTZ CTS K22
X BT — USBO_DP MK22FN128VLH10 PTC1/LLWU_P6 | S
o = USBO_DM PTCO [—4—X
10 fFe—x 90 OHM DIFF PAIR £ USBVDD PTB19 [4+—X
GND X—g | N PTB18 [—5—X )
cASE 2 48] %—2- ADCO_DPO/ADC1_DP3 PTB17 [gg—— D8 whdohm o UARTO_RX K22 [4]
FCI 10TT8704-0001LF 0.1uF L 17| ADCO_DMO/ADCT_DM3 PTBI6 |38 R50_%"0ohm UARTO_TX K22 14]
: %—i>—| ADC1_DPO/ADCO_DP3 PTB3 [~57—RsT oo UARTO_RTS K22 [4]
%—5| ADC1_DMO/ADCO_DM3 PTB2 |56 X UARTO_CTS K22 [4]
USB VDDA PTBT [—35—X
VREFH PTBOLLWU_PS [—33—x
VREFL RESET_B |53
J21 VSSA PTA19
Vavs USB_VBUS -
D- USB D+ I
D+ = 55 2 =
= S8ys 2 3
ase |22 b83E ez e3esta, g
CASE ELEXOEFEEEEREEQO
DNS >OoXuwW>oooooooo>>a
e N
USB OPTION veelo_k22
VCCIO_K22
VCCIO_K22 TC1
Hvee swoio |2
£ NRESET SWCLK |5
GND SWO
c46 ?; DNS(TC2030-1DC

o3] C42 C43 C44
0.1uF | 0.1uF | 0.1uF | 0.1uF

DNS(0402)

J-Link OB

Programming Pads
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VCC_USB

C:)Tpm

On-Board Voltage Regulators

VR1

AP2127K-3.3TRG1

[8,10] VCC_USB > |

VIN  VOuT
GND

—
| N

EN ADJ

R53

Oohm

Supply for MK22 USB
3.3V

3> 33V [67,810]

C49
1.0uF

VR3

-

AP2127K-1.8TRG1

VIN VOUT
GND

—
w|r|

EN ADJ

5

R54
DNS

T

ce1

C47
DNS(040Z

C48
1.0uF

— 0.01uF

Supply for VCCIO
1.8V

BT2
BC2032-E2

<1l

4

C55
1.0uF

VR2
LDK130M-R

? VIN VOUT
I GND

XN N

EN ADJ

]

J21
HEADER-3

VBATT

VCOINCELL

O TP22
n

R73
Oohm

[3] VDDIOP »»——

J23
HEADER-3
SB136
Short 3
2
1

JP12
DNS(HDR1X2)

Supply for VBAT
and/or VCCIO
3ov

C52
1.0uF

10K

R59

<

N e k)

BOARD FIDUCIALSE

FD1 FD2 FD3 FD4

- - -----s

MT1

MT2 MT3

MOUNTING HOLES

MT4

1
Q0

For current
measurements

VDDIO

TP19 O
o

T

For current
measurements

R77
Oohm

VDDIO [3,9,10]

»

VDDIO_SENS [4]

»

VDDIO_FLASH  [4]

»

VBAT [3]

1.8V

VCCIO

TP20 O
o

—

J22
DNS(HDR1X3)

3.0V

|

3
2

=t

JP24
DNS(HDR1X2)

R78  Oohm

»

—2Jool1——> voDio [39,10]

R104 Oohm
VCOINCELL

>> VCCIO [3,4,7,9,10]

— R Mm% VCCIO [3,4,7,9,10]

SB138
Short

2 == 1
oXe;

JP14
DNS(HDR1X2)
2 5511

1

XS

3> VCCIO_K22 [8]
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[3,9] VDDIO )

[6,7,89] 3.3V )
R109
93.1K

R108
100K
R112  Oohm

PRtDeeY

2.01

z096.
i

-0

Remove R112 when
using Interface Board

DNS

VDDIO < 1.72V: VCCIO = 1.71V +
VDDIO >=1.72V: VCCIO = VDDIO
g e
[8,9] VCC_USB >>_| . & -
MCP6001 c75 "
MCP6001 u19 ‘L B -
u17 0,1UF;]; i
Mo - st
TMUX1237 MCP6001
MCP6001 | uts  Rt10 u21
u20 50
- BSS84PW
Qs
’_l R113  Oohm
c74
e 3> VCCIo [3.4,7,9]
R111 Remove R113 when

using Interface Board
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