3 2

ATM3430E EVALUATION BOARD

Release Date

Revision

Design Eng.

Design Notes

07/26/23 -00 AD Initial release, based on the latest Paris 7x7 EVB, with VDDIO-VCCIO tracking circuit added
10/10/23 -10 AD Added pull-down R123 on BENIGN BOOT; Ext Flash NL by default; Y1 footprint change; L13 = 47uH
9/18/24 -11 JoeC Add Notes for "Li-Ion Charging Ckts".
12/04/24 -20 AD 1. Added Connector to control Antenna Daughterboard
2. Changed LED 2 control from P9 to P4 and LED 3 control from P10 to P7 for PWM feature
9/29/25 -23 AD 1. Changed C5 and C6 to 10uF
12/17/25 -25 AD 1. Changed C13 to 10uF
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Page 1 - Revision notes
Page 2 - Block diagram
Page 3 - ATM3430E, decoupling, Li-Ion charging ckt
Page 4 - GPIO Mapping, Analog switches
Page 5 - RF matching circuits
Page 6 - Sensors, Flash, LEDs, Buttons, I/0 Interface Connector
Page 7 - Harvesting and Booster Ckt
Page 8 - MK22 Controller
Page 9 - Power supplies and configurations
Page 10 - VDDIO-VCCIO tracking circuit
Page 11 - Jumper settings for common Operation Modes
Block Diagram
PV Cell Li-Ion Bat| Ext Supply
Conn Conn Conn
USB On-board Power Suppliesg
Conn | | Harvesten |
Booster
LEDs| | Buttons Sensors
| RE Harvester
Programmin Mateh SR Conn
g 9| | Mr22
Pads — —
: talos
1) witches
) 1 Match SMA Conn
QG Flash —
[
[@3Ne}
o il
GPIOs: PO - P30 BLE Tx/Rx
Match SMA Conn
Reset Button——————|
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JP1
DNS(HDR1X2)

DVDD1 DVDD1
DVDD1P. 5ol
AVDD1 sk -L
1 c1
< VDDIO [9,10] 1.0uF
sB2
< VBAT [39] SB2
VDDIOP ¢« vDDIOP (9]
DVDD1P
JP5
AVDD1P JP26 DNS(HDR1X2) R6 AVDD1
JUMPER-2 AVDD1P 2 1ghm
VAUX 1 5612 VoDioP
===
VSTORE
— VSTORE ¢ VSTORE [7
< " SB6 10uF 10uF
Open SB9
XTALI_32K 1 Short
TP3  TP4 TP TP23
L1 3.3uH o
Y1
N o o o 32K XTAL
= = = =
ol [ lal ol slslololal < «
u1 B||o|@ ] IRRKRQ & & XTALO 32K
55822 g eEEzp L €
3255 - 829>g ! 32 Touxra, LOMHZ XTAL ™25
ZBT > XTALI32K |33 4
XTALO_32K NC  HOT
51 XTALL_16M <; 1 2
XTALO_16M |-55—XTATO T6M HOT  NC al
XTALI_16M = gZ =
RFIO 5— RFIO [3] 1 |  VSTORE DVDD1P AVDDIP VAUX  VDDIOP VBAT VDDIO
WURX_RFIN ) WURX_RFIN [5] T
P 5 18 cs ces | c2 c3 c4 cs c6 c7 c1o c1
[4.6] PO PO RFHARV N [H8——5% HARVI_RFIN.N (5]
48 P1 2 H RErARV S 17 HARVI RFIN P [3] 47uF == DNS(0402) 0uF 10uF 10uF == 10uF 10uF 10uF  1.0ul 1.0uF
o £ = oiw ;L < ; ; ; ; l;
P3
6] P4 2 01 pa VHARY  PV_CELL [7]
[4,6] P5 P5 19 = C14
[4.6] P6 5 P6 VHARV
[6] P7 10uF
5 p7
[6.7] P8 P P8 16
[4.6] P9 2 P9 PWD 3> PWD [36.8]
[4.6] P10 E = P10 R8
[A[g]] P11 = 55 P11 10K
' P 36 | P12 ATM3430E .
146l P13 5 P13 Power down switch
6] P14 C 3 pia 7X7 QFN veatL -2  VBATLI [9]
146] P15 or 38 pis _]_
48] P16 o T P16 cas
[4.6] P17 Z P17 1.0uF
[4.6] P18 — 42 p1s : ——<LVCCIO [4,6,9.10]
G B
X P20
[4.6] P21 — e RES 22 5> PWD [368] HEADER-3
{j'g} ggg P23 47| P22 R103 ST SWI-SM-PTS645 3
16 P24 P24 a5 | P23 Oohm ; S S 3
1461 P25 P25 a9 | P24 VSTORE 53 — C 7
[4.6] P26 P26 52 | oo oo PTS645 SMD
AvooPA |4 A AVDDPA
[4.6] P27 Ri3 L (VBAT [39]
6] P28 VDDIOP
[4.6] P29
{48 P30 o HEADER-3
1.0uF
Benign boot
P25
R15 2
100K &
w
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GPIO MUX

CONNECT SENSORS TO ATM3430

ISOLATE MK22 FROM ATM3430

CONNECT FLASH TO ATM3430

[3,6] PO_GPIO Y>———<KP0O
P1_GPIO Y)——<KP1
P2_GPIO Y)——KP2
P3_GPIO Y)—<KP3
P4_GPIO Y>——<LP4
P5_GPIO )>——<KP5
P6_GPIO Y)——KP6
P7_GPIO Y)——KP7
P8_GPIO ))>—<KP8
P9_GPIO Y)——<KP9
P10_GPIO ))——<KP10

P11_GPIO)) Gl

[3.6]
[3.6]
[3.6]
[3.6]
[3.6]
[3.6]
[3.6]
136,7]
[3.6]
[3.6]
[3.6]
[3,6] MODE_0))
[3.6] P12_GPIOY>——KP12
[3,6] P13_GPIO))>——<KP13
[3,6] P14_GPIO), G
[3.6] MODE_1)
P15_GPIO )p——<KP15
P16_GPIO )y———<KP16
P17_GPIO )y——<KP17
P18_GPIO))—<KP18
P19_GPIO )>———<KP19
P20_GPIO yy———<KP20
P21_GPIO )y——<KP21
P22_GPIO ))—<KP22
P23_GPIO )y——<KP23

P24_GPIO ) P24

[3.6]
[3.6]
[3.6]
[3.6]
[3.6]
[3.6]
[3.6]
[3.6]
[3.6]
[3.6]
[3,6] MODE_2))
P25_GPIO pp——<KP25
P26_GPIO )y———<KP26
P27_GPIO ))—<KP27
P28_GPIO )>———<KP28
P29_GPIO yy——<KP29
P30_GPIO )———<KP30

[3.6]
[3.6]
[3.6]
[3.6]
[3.6]
[3.6]

[3,4,6]
[3,4,6]
[3.6]
[3.6]
[3.6]
[3,4,6]
[3,4,6]
[3.6]
[36.7]
[3.4.6]
[3,4.6]
[3,6]

[3.4.6]
[3.4.,6]
[3.6]

[3.4.6]
[3.4.,6]
[3.4.,6]
[3.4.6]
[3.4.6]
[3.4.6]
[3.4.,6]
[3.4.,6]
[3.4.6]
[3.6]

[3.4.,6]
[3.4.,6]
[3.4.6]
[3.6]

[3.4.6]
[3.4.,6]

1z H18<( vDDIO_SENS  [9]

27 FA<K P17 [3.46]
32 F2<KP16 [3.46]
4z F12L P26 [3,4.6)

veeio
<| uto
C58 | NX3DV2567
0.1uF 3
: 1Y0 >
L [6] vec_s >>— 1
2Y0
6] 12C0 SDA>>— 2
3Y0
6] IZCCLSCK>>L 31
13
X 4Y0
vceio Jp25 [51 GINT >>— 4v1
1
JUMPERZ A NC
Install to R72

connect Sensors

CONNECT LEDS/BUTTONS TO ATM3430

connect LEDs ™

and Buttons

Atmosic Technologies

veeio
l =| ue
cr2 NX3DV2667
. Q
o.1uF;L . BUTTON&& o s 12 M8« Pe 3.46]
6] LED_1 >>>(i 2 22 [P0 B4
16] LED_2 >>>i o 32 [P 49
vceio JP27 [6] LED_3 >>>% g? 2 RGP 54
1
JUMPER 2 X NC-
Install to v

SB131
Short

(6] BUTTON_H>—2 {5 o} (PS5 [3.4.6]

isolate MK22

vcelo
C60
[3,6,9,10] VCCIO ) —aur
<« U7
NX3DV2567
1. 3
[8] UARTO_RTS K22 2> 1¥0 >
S5 gy 17 F8P13 13.4.6]
s |-
18] UARTO_TX_K22>—3— 2Y0
%= 2v1 27 FA<KP15 [3.4.6]
o|”
[8] UARTO_RX_K22 > 3v0
veeio S 3z [B<KP30 134,61
13
[8] UARTO_CTS_K22 Y>> 40
N az F2Kp12 1346
2
10 a
JP11 XINCo 8
JUMPER-2 R74 o
Install to ™ ©

vcelo
[8] NO_K22), -
Assert to 59
isolate MK22 < e OF
NX3DV2567
1], 3
[8] BBOOT)>== Y0 >
o v 12 -18<cp2s 3.0
s |
[8] SWDCLK_K22 > 2v0
%2 v 27 H<KPo 134,61
o |-
[8] SWDIO_K22 Y>—=— 3v0
%I 3v1 3z 2Pt 1346
13
[8] UART1_TX_K22)>==— 4Y0
143 M v az [H2p2r 346)
NOK2 1 =1 2 13 s
wwe X NC_ 2
P24 Short .z
® 5]
R99 €
™

\Velelle]
< un
C56 | DNs
0.1uF X 8
: O
;L [6] VCC_F >>_ 1 17 18 vDDIO_FLASH (4
%3 20 4
[6] FLASH_RESET |_>>— 2Y1 27 <K P23 [346]
& 3Y0 8
vCceIo 16] FLASH_CS_L )>—— 3v1 3z 2K P19 [34.6]
<43 4vo
[6] FLASH_SCLK >>& 41 47 1—2<< P18 [3,4,6]
2 USE_FLASH
510 ] N o
JP8 NC_. Z
DNS(HDR1X2) R79 ©
Install to DNS ©
connect Flash
\Velelle]
cs57 <| u2
| DNs
0.1uF K ©
1 s}
Xm0 > 16
%= 1Y1 1z =X
@ 2Y0 4
[6] FLASH S|00>>— 2Y1 27 <K P20 [3,4,6]
& 3Y0 8
[6] FLASH_SIO1 >>—— 3y1 37 =<K P21 [3,4,6]
11| 4Y0 12
[6] FLASH_SIO2 Y>—— 4v1 47 <K P22 [346]
USE_FLASH 2
10| S
%~ N_C_
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3> HARVI_RFIN_P  [3]

3> HARVI_RFIN.N  [3]

Note:
BLE front-end match =r: liactoss, wse o series from mor.
For capacitors, use Johanson
4
GND1 |2 c18 ce5 L12 L1
RFIO i 1 1L i AN Oy
1o 1r _L 1r _L 2.7nM _L 3nH RFIO [3]
3 Oohm 10pF
GND2 C66 13 €20 c21
VA SL ohn DNS(0201) DNS(0402) 1.0pF 1.5pF
- £
ESD150-B1-W0201
c22
DNS(0402)
5 WuRx match
2
GND1 R17  Oohm 14 68H c23
RFIN sz o - AN “ >> WURX_RFIN [3]
: 1 1
GND2 co4 c2s  10pF
SMA_SL < DNS(0402) 29nH
- $
RF Harvester front-end & ANT
Note: This match is for 915MHz
Use Murata Wirewound inductors.
5 6 For capacitors, use Johanson.
DNS(0402) 10nH
c26 co7 L7 12nH
i 11 A
J8 r r
2 2.7pF 100pF
GND1 R18 L8
RFIN HARV [" o A 15nH
— 3 Oohm
GND2 L9 10nH c28 110 12nH
SMA_SL \/ f YA
100pF
c29 c30
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MOTION. SENSOR

LEDS

BIDS (1Kbits)

DS1
RED LED

[4] LED_1 >>_4P§&N”17

A4

DS2
YELLOW LED

16:89,10] 33v>>—§—’|7

7 Q2
U LEp2 3 MMBT3904/SOT
DS3
BLUE;;D
8 2 1
[6,8.9,10] 3.3V o
0 Q3
“ LED3 3 MMBT3904/SOT

The 12C slave device address: 0x51

[4,6] VCC_S $>—

[4] VCC_BIDSY)
R84
DNS3

R97 R8s J‘Z
DNS Uts DNS  [C62

[4.6] 12C0_SCK )

IXNIEN
o

[4,6] 12CO_SDA Y

scL vee 6 NS(0402)
[ VSs A0
SDA A1 @
$ DNS

24AA014

Antenna Board Control

[4] BUTTON
Bty vcc.o%

BZB PH-K-S

50-PIN CONNECTOR I/O INTERFACE

vce s
vCce_s
R20
Oohm
u3
R71 1S3DH J_
10K VDD_IO ADCH e cst
*x—5{ NC ADC2 f7—X 0.1u
1200_SCK X2 | NC_1 Vdd ’
[4(6] 12C0_SCK = SCL/SPC ADC3 f5—X
12C0 SDA GND GND_1
R23 10K SDA/SDI/SDO  INT1 KGINT [
SDO/SAQ RES
RVTIOR cs INT2 [——X
R25
DNSZ SAO: 12C Iess significant bit of the device address.
High: 0x1
Default: mput with internal pull-up
vCce_s
vCce_s
VCC_S [4,6]
R22 U4
Ooh ENS210-LQFM R69
10K
5
VDD  VSS_1 |7
- ScL VSS |3 12C0_SDA
32 SDA  12C0_SDA [4,6]
0-1Ui The 12C slave device address of ENS210: 0x43
VCC_F
VCC_F
13 K VCC_F [4]
R95 DNS v
DNS R96
[4] FLASH_CS L cs# vee (5 DNS
[4] FLASH_SIO1 SO/SIO1 RESET# | FLASH_RESET_L [4]
[4] FLASH_SIO2 WP#/SI02  SCLK ¢ FLASH_SCLK [4]
GND SI/SI00 FLASH_SIO0 [4]
EP
USON Zx3mm —— ce7

DNS(0402)

[3{4.9,10] VvCCIO ) K3.3V [6,8,9,10
PUSH. BRUTTONS 1 1 1 l 1 o
c35 c36 car c39
vee s DNS(OAOZj DNS(0412) DNS(04021 DNS(0402) DNS(0402)PNS(0402)
R31
™
—
s3 1
o soron N o Eee HoE ¢ grrng o
¥ : X P14_GPIO [3]
2 10 Q{4 1 [34] P15 GPIOS ’ 5 X P16_GPIO [3.4]
PTS645 SMD 134] P17_GPIOS P18_GPIO [3.4]
[3.4] P19_GPIOY 2 P20_GPIO [3.4]
TEr s B
B4 P25 GPIOSS— 17 . =
s2 vee_s oy
R T o4 72 one o B ¢ mmere e
15 o 1 [3.4] P30_GPIO 25 .
PTS645 SMD 29 30
56455 5] 32>
[4] BUTTON_D>——4 [34] P1_GPIO 38 | 34 Po-Grlo %4]
- 3] P3_GPIO —g? —gg P4_GPIO [3]
st |
M - 41 7 SR :
[34] P9_GPIO a = X P10_GPIO [34]
a5 46 2
X551 50 <
(3.8] PWD )
—T
vV MODES N  HEADER 25x2
sw1
3] MODE 0 =
[3] MODE_1 o=
[3] MODE 2 = a2
ATMOSIC TECHNOLOGIES INC
SWDIP-3 10K [Tt
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B

e e L L L e ettt T

JP31

i i
! 1
! 1
! 1
! 1
]
| [3 VSTORE) R R :
: - _Lcm _Lcm 1l
! JUMPER 2 10uF DNS H
H JP32 :
1 N H
: ] JP30

]
! 429 31 1
: HEADER-3 HEADER-3 1 JUMPER-2
1 Reserved for Internal Use Only 1 1 H
- PN (R~ —————~ SRR U .~~~ | R122

3 (P8 [36] 3 K
! R122 is used for
measurement only
D7
L13 8812

47uH
N

13] PV_CELL 1 50}

PV Cell connector

J19 - PCB Block Terminal Connector
PV cell wires connect to the PCB here

J19
OSTVN02A150
[3] PV_CELL

o1 N‘ 2
Q9
YJL231
c83 crr
;Lnqu;MuF

Li-Ton Charging Ckts

Cc82
DNS

K Lion_Bat [9]

J25
OSTVNO02A150

J25 - PCB Block Terminal Connector
Li-Ton Battery wires connect to the PCB here
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R118

R67, 10K <K PWD [36]
P15
[}
R83 ,, 10K  NoK22 14
U SB E SD R38 VCCIO_K22
Oohm §SWD|0J<22 2]
08hm SWDCLK K22 4] 74LVC1GOBGV, 125
Us R39 R66 ,, Oohm BENIGN_BOOT | e
USB_D- UART1_RX_K22
L1101 104 |2 - R40_,, Oohm _RX | 2
2l enp v |2 UsB VBUS R4j\0ohm CUART1_TX K22 [4] RI23
USB_D+ TP6 TP7 TP8
% —3{102 103 = _— 100K
NSP4201MR6 TP1q TP1 R42, 0ohm . DOthARTLRTS,Kzz T <
UARTZ_RX_K22
vee_use s mssgmzmmmmge
S52AI8PaYC23802RR
a o a oo o
b < VCC_USB [9.10] veCio K22 E:‘E:‘E:‘ED‘D‘EEEEDEE‘
DS4 GREEN LED 5535 23 EEE
2 5 § 8 5% 383 VCCIO_K22
s E e B 2s oER
R45 oo o oap o P9 TPI0  TP11
48
»—5— PTEO/CLKOUT32K VDD %
10K J15 16,9,10] 3.3V)>— PTE1/LLWU_PO VSS (4% UART2. TX_K22
USB_VBUS R46 PTC3/LLWU_P7 75 UARTZ RTS K22
e TS DM e UaBo_oP MK22FN128VLH10 PTCILWY. Fo |2 OARTZ CTS K22
- D+ )_| _|
D+ = Mo oM USBO_DM PTCO
10— S5/ 90 OHM DIFF PAIR 5 USBVDD PTB19 Ra8
GND g5 cas X—g{ N PTB18 5= oohm )
CASE 2L %—15- ADCO_DPO/ADC1_DP3 PTB17 [ TR UARTO_RX_K22 [4]
- »—7- ADCO_DMO/ADCT_DM3 PTB16 5 UARTO_TX K22 [4]
FCI 10718194-0001LF 0.1uF ORI IS LA prsy |22 REfOOhm 0> JARTO RIS Koz )
%—5 ADC1_DMO/ADCO_DM3 PTB2 |56 Wi X UARTO_CTS K22 [4]
USB VDDA PTB1 [35 X Rsq
VREFH PTBO/LLWU_P5 (57
VREFL RESET_B (33
Jor VSSA PTAT19
Vaus USB_VBUS -
- N4 @ o
= o
[E)+ USB_ DT EE D‘ g
4 33 o s 3
oD [ oogd = I
53 SERPE S PR LNy
—CASE CL<EXOFFEFERRFEQO R
DNS >OoXuwW>oooooooo>>a
e N
USB OPTION veelo_k22
MOLEX-105133-031
VCCIO_K22
VCCIO_K22 TC1
Hvee swoio |2
£ NRESET SWCLK |5
GND S

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

C46

DNS|

0402)

1176}
?;DNS(Tczoso-DC)

J-Link OB
Programming Pads

KBBOOT [4]
(Benign Boot
/

UART1_RX)
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VCC_USB

O P21

N

Supply for MK22 USB
3.3V

On-Board Voltage Regulators

3> 33V [6810]

[8,10] VCC_USB >

Supply for VCCIO
1.8V

Supply for VBAT
and/or VCCIO
3ov

2

BT2
DNS

I

BAT 2032

J21

VBAT/LI

O TP22
n

R73
Oohm

SB136
Short

VCOINCELL

3
2
-

HEADER-3

- VRY
MIC5255-3.3YD5
9 ] - vin_ vour RS3 \yQohm
3| GND 4 R54 ca7 ca8
EN  ADJ DNS DNS(0421 1.0uF
c49
1.00F
c61
N == 0.01uF
VR3
DNS
I v vour 2 R60 » DNS
I
3 4 R61
EN  ADJ DNS c53 Ccs4
DNS(0402) DNS(0402)
cs5
DNS(0402)
R62
DNS
VR2
AP2127K-ADJTRG1
. 1T vour |2 R57 ,,,_Oohm
I 3| GND 4 R58 J_CSO J_
EN  ADJ 27K 1000pF c51
1.0uF
c52
1.0uF
RS9
N 10K

For current
measurements

2ot

JP12
DNS(HDR1

oo

VDDIO

TP19 O
o

[3] VDDIOP  »>——

J23
HEADER-3

=t

R77
Oohm

For current
measurements

3> VDDIO [3,9,10]

BNV

2

SB147
Short

f ool veaTLl [3]

[3] VBAT (-

> VDDIO_SENS [4]

[7] Lion_Bat <<J

VCCIO

TP20 O

Q|
=t

JP24
DNS(HDR1X2)

BNV

> VDDIO_FLASH [4]

Jumper on pins 1-2 for
external Li-Ion through VBATLI

Jumper on pins 2-3 to connect
VBAT to VBATLI for VBAT operation

—2Joo}1——> vopio [39,10]

R78  Oohm
3> VCCIO [3.4,6,9,10]
1.8V
R104 DNS
122 VCOINCELL 3> VCCIO [34,69,10]
DNS(HDR1X3)
3
2 SB138
1 Short
2 a1 1
00O
3.0v JP14
R —— ettt T S HORIXE)
! 561
] MOUNTING HOLES ] 5o} S vecio K22 (8]
1 BOARD FIDUCIALS | | |
] N MT1 MT2  MT3 MT4 M5 MT6 |
: FD1  FD2 FD3  FD4 :: ‘_ = - ‘_ - - : ATMOSIC TECHNOLOGIES INC
[Tt
: - lTI lTI lTI : : : ATM3430E EVALUATION BOARD
' N d o 3 3 ] ize Document Number ev
: % : B | 084-25-511-x00x rz
ccccccccccccccccel leccccccccccccccccccccccccacaa b= e A A o e "
1

5
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[6,8.9] 3.3V
R109
93.1K

R108
100K
R112 Oohm

VDDIO < 1.72V: VCCIO = 1.71V

-2

z.0120%6

Za1Ran
i

[3.9] VDDIO )

Remove R112 when
using Interface Board

VDDIO >=1.72V: VCCIO = VDDIO
a | B
B e e e v i S e E
g : =
[8.9] VCC_USB ) R : & -
z y =8
MCP6001 c75_!_ : -
MCP6001 u19 ' '
ut7 0.1uF :
o5 H
Mo - 1t
TMUX1237 MCP6001
MCP6001 [ uis  Ri0 u21
u20 50
- BSS84PW
Qs
l R113  Oohm
c74
1.0uF S>> VCCIO [3,4,6,9]
R111 Remove R113 when
DNS

using Interface Board
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Common EVB Operation Modes
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