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Atmosic Technologies Proprietary and Confidential

ATMOSIC TECHNOLOGIES INC

Design Eng.Revision

-0010/06/25

Design NotesRelease Date

Atmosic Technologies, Inc

ATM5305/5205 5x5 QFN EVALUATION BOARD

2130 Gold Street, Suite 200
San Jose, CA 95002

Initial releaseAD

Changed SMA Connector J4 from Molex to TE
Swapped VCCA and VCCB on level shifter U12; Added UART_disable to U12
Changed from 3.0V to VBAT3V for Power down switch S1
Changed how FTDI_PWD signal interfaces with Cairo: using analog switch instead of level shifter
Changed UART1_TX to P27 and UART0_RTS to P17
Added options to disable level shifters through the OE pin

AD-1019/03/26

Add SB15 / JP28 as a selectable connection option between MON_VSTORE and VBAT3V.-20 JOE7/9/26
Add R177/0402/0ohm between VDDPA and VBAT1V.
Add JP29/DNS(HDR1x2) and SB16 for VDDPA current measurement.
Replace J4 from vertical-launch SMA to side-launch SMA connector.
Add bulk capacitor placeholders at C106, C107, C108 and C109 for BT1. DNS(47µF/0805) by default.
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Block Diagram

ATMOSIC TECHNOLOGIES INC

SMA Conn

ATM5305

On-board LDOs

BLE Tx/Rx
Match

Analog
SwitchesFTDI

6
0
-
p
i
n

C
o
n
n
e
c
t
o
r

USB-C
Conn

Reset Button

GPIOs: P0 - P47

Ext Supply
Conn

Page 1 - Revision notes
Page 2 - Block diagram
Page 3 - ATM5305, decoupling
Page 4 - GPIO Mapping, Analog switches
Page 5 - RF matching circuits
Page 6 - LEDs, Buttons, I/O Interface Connector
Page 7 - FTDI
Page 8 - Level Shifters
Page 9 - Power supplies and configurations
Page 10 - VDDIO-VCCIO tracking circuit

Antenna
Switch

Printed
Antenna 1

Printed
Antenna 2

EEPROM

12M XTAL

Level
Shifters

Buttons
RGB LEDs

3.3V

3.0V
1.5V

Mode

Switches

VCCIO-VDDIO

Tracking Ckt

SWD, BBOOT
UART0
UART1_TX/RX
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ATMOSIC TECHNOLOGIES INC

Benign boot Power down switch
PTS645 SMD

Ext VDDIO

Ext DVDD

Battery is installed by Atmosic only
for customized stand-alone battery
operated applications without USB.
SB10 will be shorted to connect 
VCCIO-VDDIO

(LDO)Ext 3.0V Ext 1.5V(LDO)

Optional DC-DC 3V to 1.8V Converter

For lower power consumption in Tx mode
when transmitting at 8dBm or 10dBm,
install R162 and R163 and remove R150

(0805)

R156 and R157 share one common PCB pad
(only one can be installed at a time)

If R155 is installed, R156 should be installed,
and R154 and R157 should be removed

R154 R155Mode

Buck

Boost

R156 R157

Yes

No

Yes

Yes Yes

No No

No

For VBAT3V power supply, VDDPA connects to VBAT1V by default.

ATM5305-2NC8QK

=Pin 1 (VBAT3V/VBAT1V)

FTDI_PWD

LOW (0V)

U28, Pin 4

HIGH (3.3V)
=Pin 3 (Open)

R165 R166

No

Yes No

Yes

Buck Mode: Install R165, Remove R166
Boost Mode: Remove R165, Install R166

MON_VSTORE connect to VBAT3V

Bulk capacitors 47uF/0805 
for CR2032 BAT(BT1)

VBAT3VVBAT1V

VBAT3V

VBAT3V

3.0V

RFIO [5]

PWD [6]

P1[4,6]

P10[4,6]

P13[4,5,6]

P9[4,6]

P11[4,6]
P12[4,6]

P15[6]
P14[4,5,6]

P16[6]
P17[4,6]

P25[4,6]

P28[4,6]

P26[6]

P29[4,6]
P30[4,6]

P27[4,6]

P8[4,6]

P0[4,6]

P37[6]
P38[6]
P39[6]

P41[6]

P45[6]

P47[6]

LIOn_Bat [6]

3.0V [6,9] 1.5V [9]

VDDIO [4,10]

FTDI_PWD [7]
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R154
0ohm

R162
DNS

Y2
32M XTAL

HOT
1

NC
2

HOT
3

NC
4

R155
DNS

C106
DNS

R165
0ohm

TP3
DNS

R156
DNS

Y1
32K XTAL

1
2

C101
27pF

C104
DNS(0402)

R161
0ohm

SB1
Open

1 2

R6
1ohm

TP29
DNS

SB4
Open

1 2

C12
10uF

R159
300K

C107
DNS

R157
0ohm

R166
DNS

C105
DNS(0402)

C102
10uF

BT1
DNS

L1

2.2uH

JP28
JUMPER-2

1 2

C8
10uF

TP30
TP-WHT

SB9
Short

1 2

JP29
DNS(HDR1X2)

1 2

C108
DNS

TP19
DNS

C103
10uF

C2
1.0uF

C7
10uFJP5

DNS(HDR1X2)
1 2

TP25
TP-BLK

SB15
Open

1 2

C109
DNS

R163
DNS

C4
4.7uF

R160
100K

SB6
Open

1 2

R158
150K

SB16
Short

1 2

U23
ATM5305-2NC8QK

VB
AT

1V
_A

1

RFIO
2

VDDPA
3

P0
4

P15

P8
6

P9
7

P10
8

P11
9

P12
10

P13
11

P14
12

P15
13

P16
14

P17
15

VD
D

IO
16

P25
17

P26
18

P27
19

P2820
P29

21

P30
22

D
VD

D
23

XTALO_32K
24

XTALI_32K
25

PWD
26

MODE
27

VD
D

IO
28

VB
AT

3V
29

SW
30

VB
AT

1V
31

MON_VSTORE
32

P37/HARV
33

P38
34

P39
35

P41
36

XTALI_32M
37

XTALO_32M
38

P45
39

P47
40

EG
N

D
41

U28
74LVC1G3157

4 A

3B0

1B1

2
GND

6S

5Vcc

C13
10uF

J22
HEADER-3

123

R150
DNS

U27
AP3401KTTR-G1

FB
6PG

5

GND
2

VIN
4

EN
1

LX
3

C1
10uF

R177
0ohm

R172
4.7K

R8
10K

J23
DNS

1 2 3

L16

2.2uH

R15
100K

C3
1.0uF

TP28
DNS

S1 SWI-SM-PTS645
1
2

3
4

P0
P1

P8
P9
P10
P11
P12
P13

P15
P16
P17

P25
P26

P28
P29
P30

P27

P14

VBAT1V

P25

VDDIO

P37
P38
P39

P41

P45

P47

VDDIO

Ext_3.0V Ext_1.5V

VBAT1VVBAT3V

VDDPA

VDDPA

Mon_Vstore

VBAT3V

VBAT1V

Mon_Vstore VBAT3V

VBAT1V
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Atmosic Technologies Proprietary and Confidential

Assert to isolate SWD

CONNECT ATM5305 UARTs to FTDI

CONNECT ATM5305 to LEDS/BUTTONS/RF switch 

ISOLATE ATM5305 SWD from FTDI

Assert to isolate UARTs

Install to
isolate SWD

Install to
isolate UARTs

Install to
isolate LEDs,
Buttons,
RF Switch

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO

VCCIO[6,8,10]

P29[3,6]

P28[3,6]

P27[3,6]

SWD_Disable[8]

P17[3,6]

P30[3,6]

VDDIO [3,10]

P8[3,6]

P9[3,6]

P10[3,6] P25[3,6]

P0[3,6]

P1[3,6]

BBOOT[8]

SWDCLK[8]

SWDIO[8]

P11[3,6]

P12[3,6]

P13[3,5,6]

P14[3,5,6]

UART0_TX[8]

UART0_RX[8]

UART1_TX[8]

UART0_RTS[8]

UART0_CTS[8]

VCC_S[6]

LED_0[6]

LED_1[6]

LED_2[6]

BUTTON_0[6]

BUTTON_1[6]

Ant_Sw[5]

Ant_VDD[5]

UART_Disable[8]
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Disable_UART0

LED_Disable

Disable_UART0

LED_Disable
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ATMOSIC TECHNOLOGIES INC

Ext SMA

Note: 
For inductors, use MHQ series from TDK.
For capacitors, use Johanson

BLE front-end match

RFIO [3]

P14[3,4,6]

Ant_VDD[4]

Ant_Sw[4]

P13[3,4,6]
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R149
DNS

C20
1.0pF

SMA

J4

SMA_SL

IO
1

GND1
2

GND2
3

C21
1.5pFR1

0ohm

C6
DNS(0402)

R129
0ohm

C86
DNS

C87

27pF

C5
DNS(0402)

C9
1.0pF

R96
DNS

U1

XMSSJR8G2PA-246

PORT2
1

GND
2

PORT1
3

VDD
4

C-PORT
5

CTL
6

C85
1.0pF

L12

2.7nH

L11

3nH

ANT2
PIFA_2400MHz

123

R2
0ohm

C88
DNS(0402)

R131
0ohm

C84

27pF

C89
DNS(0402)

ANT1
PIFA_2400MHz

123

C65
27pF
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PTS645 SMD

PUSH BUTTONS

PTS645 SMD

LEDS

ATMOSIC TECHNOLOGIES INC

60-PIN CONNECTOR I/O INTERFACE

J-Link 9-pin Cortex-M

Samtec FTSH-105-01

VCC_S

VCC_S

LED_1[4]

LED_2[4] BUTTON_1[4]

BUTTON_0[4]

VCC_S[4,6]

P12[3,4]
P14[3,4,5]
P16[3]

P0[3,4,6]

P8[3,4]
P10[3,4] P11[3,4]

P13[3,4,5]
P15[3]
P17[3,4]

P25[3,4,6]
P27[3,4]
P29[3,4]

P37[3]
P39[3]

P45[3]
P47[3]

P1[3,4,6]

P9[3,4]

P26[3]
P28[3,4]
P30[3,4]

P38[3]

VCC_S [4,6]

3.0V [3,6,9]

VCC_S[4,6]

P41[3]

3.3V [7,8,9,10]

LED_0[4]

VCCIO[4,6,8,10]

PWD[3,6]

P1[3,4,6]
P0[3,4,6]

P25[3,4,6]

LIOn_Bat [3]
3.0V [3,6,9]
VCCIO [4,6,8,10]

PWD [3,6]
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1
2

3
4

R147
1K

R19
330

R135
0ohm

Q1
MMBT3904/SOT

C35
DNS(0402)

R28
300

R151
0ohm

R136
0ohm

R148
100K

C36
DNS(0402)

R140
0ohm

R137
0ohm

C37
DNS(0402)

R26
560

J12
HEADER 30X2
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58
60

R133
100K

C38
DNS(0402)

R29
1M

R27
1K

R138
0ohm

R134
100K

Q2
MMBT3904/SOT

R139
0ohm

R30
1K

S2
SWI-SM-PTS645

1
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3
4

Q3
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J5

HEADER 5X2
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1
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USB ESD

USB-C USB2.0 Connector

ATMOSIC TECHNOLOGIES INC

12MHz XTAL

EEPROM

FT4232HQ

(Benign Boot
     /
   UART1_RX)

USB_VBUS VCC_1P8_FTDI

VCC_1P8_FTDI

3.3V

3.3V
3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

USB_VBUS [9,10]

FTDI_SWDCLK [8]

FTDI_SWDIO [8]

3.3V [6,8,9,10]

FTDI_SWD_Disable [8]

FTDI_PWD [3] FTDI_BBOOT [8]

FTDI_UART_Disable [8]

FTDI_UART0_TX[8]
FTDI_UART0_RX [8]

FTDI_UART0_RTS [8]
FTDI_UART0_CTS [8]

FTDI_UART1_RX [8]
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L14 15uH

R146
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R142
5.1K

U5

NSP4201MR6

IO1
1

IO2
3

IO3
4

IO4
6

GND
2

VP
5

L15 15uH

SB3
Short

1 2

R118
0ohm

R143
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SB5
Short

1 2 R176
4.7K

C33
4.7uF

FT4232HQ
QFN64

U6

FT4232HQ

G
N

D
1
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3
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9
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D
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12

TEST
13

RESET#
14

G
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D
15
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16
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19
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21

ADBUS5
22
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ADBUS7
24

G
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D
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26
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27
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28
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29
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30
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31

BDBUS5
32

BDBUS6
33

BDBUS7
34

G
N

D
35

SUSPEND#
36

VC
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R
E

37

CDBUS0
38

CDBUS1
39
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40

CDBUS3
41

VC
C

IO
42

CDBUS4
43

CDBUS5
44

CDBUS6
45

CDBUS7
46

G
N

D
47

DDBUS0
48

VREGOUT
49 VREGIN
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G
N

D
51

DDBUS1
52

DDBUS2
53

DDBUS3
54

DDBUS4
55

VC
C

IO
56

DDBUS5
57

DDBUS6
58

DDBUS7
59

PWREN#
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EEDATA
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EECLK
62

EECS
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O

R
E

64

EP
AD

65

R123
4.7K

C91
0.1uF

TP31

R35 12K

SB7
Short

1 2

U13
93LC56BT

DO
1

VSS
2

DI
3

CLK
4

CS
5

VCC
6

C94
4.7uF

C46
4.7uF

TP32

R47
33

SB8
Short

1 2

C95
0.1uF

R36
10K

C45
0.1uFJ15

USB-C-2171790001

CC1
A5

DP1
A6

DN1
A7

SBU1
A8

CC2
B5

DP2
B6

DN2
B7SBU2
B8VBUS
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N

D
13

SG
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D
14

SG
N

D
15

SG
N

D
16

TP33

DS4

GREEN LED
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R37
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Y3
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HOT
1

NC
2

HOT
3

NC
4

SB12
Short

1 2

R33 470

R145
10K

R32 1K

C92
3.3uF

R167
4.7K

SB13
Short

1 2

R153
DNS

C93
0.1uF

SB2
Short

1 2

C99
27pF

R168
4.7K

R45

10K

C39
4.7uF

SB14
Short
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C96
3.3uF
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27pF R169
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Vcc

GND

U22
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5
3

R46
33

C40
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C97
0.1uF

USB_D-

USB_VBUS

USB_D+
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ATMOSIC TECHNOLOGIES INC

ATM53xx --> FTDI
FTDI --> ATM53xx

ATM53xx <--> FTDI

VCCIO 3.3V

3.3VVCCIO

VCCIO3.3V

FTDI_UART0_TX[7]
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On-Board Voltage Regulators
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VDDIO < 1.5V: VCCIO = 1.5V
VDDIO >=1.5V: VCCIO = VDDIO

Short this SB10 for Battery Operation
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