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USING THIS DOCUMENT

The information in this document is subject to change without notice. Every effort has been made in the
preparation of this document to ensure accuracy of the contents, but all statements, information, and
recommendations in this document do not constitute a warranty of any kind, express or implied.

TRADEMARKS

Other names mentioned in this document are trademarks/registered trademarks of their respective owners.

DISCLAIMER

All or part of the products, services and features described in this document may not be within the pur-
chase scope or the usage scope. Unless otherwise specified in the contract, all statements, information,
and recommendations in this document are provided "AS IS" without warranties, guarantees or repre-
sentations of any kind, either express or implied.

REVISION HISTORY
Version | Date Content Reference
1.0 Nov.2017 | Initial {PAN163CX Datasheet V1.2-EN)
1.1 Jul. 2018 | Add the pin description of QFN 48-PIN -

Complement the pakage dimension of the QFN 48-PIN
1.2 Dec.2018 | Refresh parts of the parameter of “ELECTRICAL | -
CHARACTERISTICS”

Modify the description of “Feature”

Add the charpter of “PRECAUTIONS”, “STORAGE
CONDITIONS” and “CONTACT US”.

1.3 June.2019 | Add the SSOP24 package. -
1.4 Oct.2019 | Update the SSOP24 application reference circuit -
1.5 Dec.2019 | Update the electrical characteristics of ADC. -
1.6 Jul.2020 | Add “4.5 Digital Input/Output Characteristics”. -
1.7 Qct.2020 | 1) Add “Naming Rules” and “Product Series” -

2) P1.1 of PAN1020DY has no actual function, P1.1
of PAN1020BY has actual function.
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Product name

Wafer version

B: B version
D: D version

Package type

X: QFN32
Y: QFN48
A: SSOP24

Naming Rules

1020 x X

Reserved

Reserved
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Product Series

Product series | Wafer version | Package GPIO UART SPI 12C PWM channel ADC channel ADC range(V)
PAN1020BX B QFN32 25 2 3 2 8 8 0.4~2.4
PAN1020BY B QFN48 41 2 3 2 8 8 0.4~2.4
PAN1020BA B SSOP24 15 2 3 2 4 4 0.4~2.4
PAN1020DX D QFN32 25 2 3 2 8 8 0~2.4
PAN1020DY D QFN48 40 2 3 2 8 8 0~2.4
PAN1020DA D SSOP24 15 2 3 2 4 4 0~2.4
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ADC
ATT
BER
BLE
BOD
CPU
DMA
FIFO
GAP
GATT
GPIO
HID
HXT
12C
IAP
ICP
ISP

Analog-to-Digital Converter
Attribute Protocol

Bit Error Rate

Bluetooth Low Energy
Brown-out Detector

Central Processing Unit
Direct Memory Access

First Input First Output
Generic Access Profile
Generic Attribute Profile
General-purpose 1/O

Human Interface Device
High speed crystal oscillator
Inter —Integrated Circuit
In-Application-Programming
In-Circuit Programming

In-System Programming

Abbreviation

L2CAP
LDO
LIRC
LVR
LXT
MCU
PLL
PWM
RAM
SM
SPI
SRAM
SWD
UART
WDT

WWDT

VIl

Logical Link Control and Adaptation Protocol
Low dropout regulator

Low speed RC oscillator

Low Voltage Reset

Low speed crystal oscillator

Microcontroller Unit

Phase Locked Loop

Pulse Width Modulation

Random access memory

Security Manager

Serial Peripheral Interface

Static Random-Access Memory

Serial Wire Debug

Universal Asynchronous Receiver/Transmitters
Watchdog Timer

Window Watchdog Timer
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1 General Description

The PAN1020 integrated circuit has a fully integrated radio transceiver and baseband processor for
Bluetooth Low Energy. It can be used as an application processor as well as a data pump in fully
hosted systems.

The PAN1020 contains an embedded Flash memory for storing Bluetooth profiles as well as custom
application code. The qualified BLE protocol stack, stored in a dedicated Flash area, as well as the
customer application software run on the embedded MCU processor. Low leakage Retention RAM
is used to store all the sensitive data and connection information while in Deep Sleep mode.

The BLE firmware includes the L2CAP service layer protocols, Security Manager (SM), Attribute
Protocol (ATT), the Generic Attribute Profile (GATT) and the Generic Access Profile (GAP). Fur-
thermore, application profiles such as Proximity, Health Thermometer, Heart Rate, Blood Pressure,
Glucose and Human Interface Device (HID) are supported.

The MCU part of PAN1020 is the 32-bit microcontroller. It supports a wide range of applications
from low-end, price sensitive designs to computing-intensive ones and provides advanced high-end
features in economical products.

The PAN1020 has many high-performance peripheral functions, such as general purpose 1/0
port(25 GPIOs for QFN32 package, 40 GPIOs for PAN1020DY, 41 GPIOs for PAN1020BY and
15 GPIOs for SSOP24 package), three 32-bit timers, two UARTS, two group SPI interfaces, two
I2C interfaces, one 16-bit PWM generators providing eight channels, an 8-channel 12-bit ADC,
Watchdog Timer, Window Watchdog Timer, and a Brown-out Detector. All these peripherals have
been incorporated into the PAN1020 to reduce component count, board space and system cost.

Additionally, the PAN1020 is equipped with ISP (In-System Programming) and ICP (In-Circuit
Programming) functions, which allow the user to update the program memory without removing
the chip from the actual end product. PAN1020 also supports In-Application-Programming (IAP)
function, user switches the code executing without the chip reset after the embedded flash updated.

The PAN1020 can run up to 52 MHz and operate at a wide voltage range of 2.2V ~ 3.6V and
temperature range of -40°C ~ +85°C. For PAN1020, the embedded FLASH size up to 256 Kbytes
and SRAM up to 16 Kbytes. It also offers size configurable Data Flash (shared with program flash),
and configurable flash size for the ISP.

1.1 Key Features
® BLE

- Bluetooth 4.2 support
—  Bluetooth SIG Mesh support

- 2.4GHz RF transceiver

- RXsensitivity: -90 dBm@1Mbps

-  Maximum received signal: 0 dBm

—  Programmable TX output power: 13 dBm(Maximum), 8 dBm(Typical)
- Single wire antenna: no RF matching or RX/TX switching required
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® Core

- MCU core running up to 52 MHz

- One 24-bit system timer

- Supports low power Idle mode

- Asingle-cycle 32-bit hardware multiplier

- Supports Serial Wire Debug (SWD) interface and two watchpoints/four breakpoints
® Memory

— 256 KB Flash memory for program memory
- 16 KB SRAM
® Peripheral

- QFNB32 package
25 GPIOs
Two UARTSs
Three SPIs
Two 12Cs
One 8-channel ADC
One 8-channel PWMO
FN48 package
41 GPIOs for PAN1020BY, 40 GP1Os for PAN1020DY
Two UARTS
Three SPIs
Two 12Cs
One 8-channel ADC
One 8-channel PWMO
- SSOP24 package
15 GPIOs
Two UARTSs
Three SPIs
Two 12Cs
One 4-channel ADC
One 4-channel PWMO
— Three channel 32-bit Timers (one 8-bit pre-scaler counter with 24-bit up-timer for each
timer)
- DMA up to 3 channels (one per source and destination pair)
- Two UART devices with DMA
- Two Group SPI master and slave devices with DMA
— Two I12C master and slaver devices with DMA
- 12-Bit ADC with Eight Channels
—  One built-in 16-bit PWM generators with eight channels
- One WDT with 18-bit up counter
- One WWDT with 6-bit down counter value (CNTDAT) and 6-bit compare value (CMP-
DAT)
® Special features

I
VVYVVVVVOVYVYVYVVYYVYY

YVVVVVYVY
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— ISP (In-System Programming), ICP (In-Circuit Programming), and IAP (In Application
Programming)
- BOD (Brown-out Detector) threshold levels: 2.87V/2.72V/2.34V/2.06\VV
- 96-bit unique ID
- LVR (Low Voltage Reset) threshold voltage level: 1.7+0.1V
® Package

- QFN32 package, 5 x5 mm

- QFN48 package, 6 <6 mm

—  SSOP24 package, pin pitch = 0.635mm
® DC/AC Charactaristics

—  Operating Temperature: -40°C~85°C
- Operating voltage: 2.2~3.6V
— Reliability: ESD HBM pass =+ 2KV
- Built-in LDO for wide operating voltage: 2.2V to 3.6V
» ~2UuA @ deep sleep mode, wake up by internal 32K oscillator

1.2 Typical Applications
® TV and STB remote control ® Wireless gamepads

® Wireless mouse and keyboard ® Smart home automation
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2 Block Diagram

PAN1020

10-Ctl = ick— —
ST T Power—Ct1 Tick—Ctl Con—Ctl
Glitch -
! ! il Vref Tiner UART
ADC
10_MUX BDG PWM SPI (M&S)
MCU
GPTO LD0 WDG/WWDG 12C (M8S)
A A
A A
v __AHB AHB2APB APB
v \4 \4
Memory Clk—Ctl Rest—Ctl <
RX LNA
l— Dem |e—
SRAM CLK_Fast POR/LVR ADC \—|
Base Match
FLASH/CFG CLK_Slow B Lo Band Network
out Dector)
l— Mod |« 0
DAC PA
ROM PLL (Dig) Module Rest

Figure 2-1 PAN1020 Block Diagram
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3 Pin Information

3.1 QFN 32-PIN Diagram

0_MOSI / PWMO_CH4 / SPI2_MOSI / UART1_RXD / UARTO_CTS/ 32K XC1

0_MISO /PWMO_CH1/SPI2_MISO / UARTL_TXD / UARTO_RTS /32K XC2

1_SS/SPI3_SS/12C1_SDA

[Z5] | P0.7/ SPI0_CLK / PWMO_CHO / SPI2_CLK/ 12C1_SCL

3z | vDD2

28] |P20/5sPI
2z | Pos/spi
261 | Po.6/sPI

2 § 8
*HHEBH
NRESET_PAD P2.6/ SPI0_SS / PWMO_CH4/ SPI2_SS
INT1/EXT_WAKEUP/P5.2 | 2 257 | P25/ UARTI_TXD / PWMO_CH3 / UARTO_RTS
ICE_CLK / UART1_RXD/I2C0_SCL/SPI1_CLK/SPI2_CLK /P46 | (3] 22 | P24/ UART1_RXD/PWMO_CH2 / UARTO_CTS
vbD1/vDD3 | 2] 21 | P2.3/PWMO_CH1/12C1_SDA/SPI1_SS/SPI3_SS
QFN 32-PIN
ICE_DAT / UART1_TXD/I2C0_SDA/SPI1_SS/sPI2_ss /P47 | 51 P2.2/ PWMO_CHO/ 12C1_SCL / SPI1_CLK / SPI3_CLK
xc2 | 53 197 | P5.7/12C0_SDA/ PWMO_CH7 / SPI1_MISO / SPI3_MISO
xc1| 73 187 | P0.4/PWMO_CH5/ SPIO_SS /SPI2_SS
PWMO_CH2 / ADC_CHO/SPI1_MISO/SPI2_MISO/P5.3 | 8] P3.6/ TML_EXT / SPI1_SS/ SPI3_SS
HEHEBH

2 R = 2 =2 2 3879
=) [ IS n =3 i~ 5
] O ] - ] ] c o
E £ £ £ £ z %
<= £ £ 2 2 = at
e 22 g 2 2 @
a a
2 2 2 2 B 7 =
w S = = > ;Jl »
® 2 T & 2 %
> ¢ c & & =
8 2 % 2z 2 & 3
| 2z 5 3 8
b=} |
2 £ - 2 S a @
2 =
= 9 3 9 Z % 3
a o v g 9w I =
3 2 2 %2 2 ¢ ¢
= c
S8 :: 25 %
Z 5 Z 3
8 3 5 Z 5§ =2 F
2 ‘O ‘O = ‘v— ‘73 —
g 2 2z 2 8 ®
¢ 586 g 8 9 2
N T
z >
2 \g \g & \R g \g
= a ! a ! o
2 £ 2 £ g 2
N w = ©w =} o

Figure 3-1 PAN1020 QFN 32-PIN Diagram
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3.2 QFN 48-PIN Diagram

Note:

1)P1.1 of PAN1020DY has no actual function
2)P1.1 of PAN1020BY has actual function.

VDD2

NRESET_PAD

EXT_WAKEUP /INT1/P5.2

SPI2_CLK /SPI1_CLK /12C0_SCL / UART1_RXD / ICE_CLK/P4.6
VDD1/VDD3

SPI2_SS/SPI1_SS/12C0_SDA /UART1_TXD/ ICE_DAT /P47
XC2

XC1

SPI2_MISO / SP11_MISO / ADC_CHO/ PWMO0_CH2/P5.3
SPI2_MOSI / SP11_MOSI / ADC_CH1/PWMO0_CH3/P1.0
ADC_CH2/ UARTO_RXD / UART1_CTS /PWMO_CHO/P1.2
ADC_CH3/UARTO_TXD / UART1_RTS/PWMO0_CH1/P1.3

\

P1.1/SPI1_CLK /SPI3_CLK/12C0_SCL

@8] |ANT

BEEBEEHOHHHHGE ®

71| P0.2

o
[mEn]
[mEen]
[mva|
=]
[maca|
[240m]

461 | P0.3

@27 | P1.6 / SPI1_MOSI / SPI3_MOSI / UARTO_RXD / UART1_CTS

@37 |P1.7 / SPI1_MISO / SPI3_MISO / UARTO_TXD / UART1_RTS

@21 |P2.0/SPI1_SS/ SPI3_SS/ 12C1_SDA

QFN 48-PIN

@ |P2.1

tM | P0.5 / SPI0_MOSI / PWMO_CH4 / SP12_MOSI / UART1_RXD / UARTO_CTS / 32K XC1

397 | P0.6 / SPI0_MISO / PWMO_CH1/ SPI2_MISO / UART1_TXD / UARTO_RTS / 32K XC2

383 |P0.7 / SPI0_CLK / PWMO_CHO / SP12_CLK / 12C1_SCL

zZ

377 |P2.6 / SPI0_SS / PWMO_CH4 / SP12_SS

VN /YHD ONMd /¥ 1d | o133

VN /SLO 0LY

pHD DAV /AXY¥ 1L

NV /9HD ONMd /S Td

AVA/SLA 0L

SHO OaV /axXl IL

S1D 0LAVN/0'€d

LHO OWMd/ aXd 11dVN/9HD DAV /

SHO 0NMd /dXL 1LdVN/LHD DAV /SLY 0LdvN/ 1'¢d

/AX¥ 0LdVN / 1'Sd

TOS 1071/ SLO 1LYV /9HD 0Md

Vas 102/ SLY 1L4VN / LHD 0WMd / AXL 0LYVN /0°Sd

M0 2UdS /MO 0IdS/ LXT ¢NL/L'2d

SS 2IdS/SLO TLYVN /AXy 0LdVN /EHD OWMd/SS 01dS / T°0d

NV /THD 0AMd / 0°0d | 2

SI¥ 1LYVN/aXL 0L

dS/LNO IND ¢TAL/ v'$d|

ISOW 21dS / ISOW 0L

OSIN 7IdS/ OSTIN 01dS / LXd OL/O0LNI/Ted | CZ3a

daaada

P2.5/ UART1_TXD/ PWMO0_CH3 / UARTO_RTS

P2.4/ UART1_RXD / PWMO_CH2 / UARTO_CTS
P2.3/12C1_SDA /PWMO_CH1/SPI1_SS / SPI3_SS
P2.2/12C1_SCL / PWMO_CHO/ SPI1_CLK / SPI3_CLK
P5.7 / 12C0_SDA / PWMO_CH7 / SPI1_MISO / SPI3_MISO
P5.6 /12C0_SCL / PWMO_CH6 / SPI1_MOSI / SPI3_MOSI
P5.5/ SPI0_SS / PWMO_CH5 / SPI2_SS

P0.4 / PWMO_CHS / SPI0_SS / SPI2_SS

P3.6/ TM1_EXT / SPI1_SS/ SPI3_SS

P35/ TM1_CNT_OUT /12C0_SCL

P3.4/ TMO_CNT_OUT /12C0_SDA

DVDD18

Figure 3-2 PAN1020 QFN 48-PIN Diagram
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3.3 SSOP24-PIN Diagram

O

ANT[ T 24| P05/ SPI0_MOSI / PWMO_CH4 / SPI2_MOSI / UART1_RXD / UARTO_CTS / 32K XC1
eND[ 2 23 ] P0.6/SPI0_MISO / PWMO_CH1 / SPI2_MISO / UART1_TXD / UARTO_RTS / 32K XC2
vop2 (3 [22] P0.7/ SPI0_CLK / PWMO_CHO / SPI2_CLK / 12C1_SCL

NRESET_PAD | 4 21 | P2.6/SPI0_SS / PWMO_CH4/ SPI12_SS

P5.2/INT1/EXT_WAKEUP [ 5
ICE_CLK/UART1_RXD/12C0_SCL /SPI1_CLK/SPI2_CLK /P4.6 [ 6
VDD1/VDD3 [ 7

QS0P24-PIN

[30] P25/ UART1_TXD/ PWMO_CH3 / UARTO_RTS
[19] P2.4/ UARTL_RXD / PWMO_CH2 / UARTO_CTS
[18] P2.3/12C1_SDA /PWMO_CH1/SPI1_SS / SPI3_SS

SPI2_SS/SPI1_SS/12C0_SDA/UART1_TXD /ICE_DAT /P47 | 8 17 | P3.4/ TMO_CNT_OUT /12C0_SDA

xc2[ 9 16 | DVDD
XC1[ 10 15 | P3.2/INTO/TMO_EXT / SPIO_MISO / SPI2_MISO

ADC_CH2 / UARTO_RXD / UART1_CTS/PWMO_CH0/P1.2| 11 14 | P3.1/ UARTO_RTS /ADC_CH7/ UART1_TXD/ PWMO_CH5

ADC_CH3/UARTO_TXD/ UART1_RTS/PWMO_CH1/P13[ 12 13 ] P3.0/ UARTO_CTS/ADC_CH6 / UART1_RXD / PWMO_CH7

Figure 3-3 PAN1020 SSOP24-PIN Diagram

3.4 Pin Descriptions
Detail pin descriptions see Table 3-1.

Table 3-1 PAN1020 Pin descriptions

Pin Number
QFN32 | QFN48 R — Pin Name Pin Type [Description
1 2 4 INRESET PAD I Reset pin
P5.2 I/O  |General purpose digital I/O pin
2 3 5 INT1 | External interrupt pin
EXT WAKEUP I External wake-up pin
P4.6 I/0  |General purpose digital I/O pin
ICE_CLK I ICE clk input pin
UART1 RXD I UART1 RX pin
’ * ° 12C0_SCL /0O |[2C0 CLK pin
SPI1 CLK o SPI1 CLK pin
SPI2 CLK I SPI2 CLK pin
VDD P SoC power supply VDD pin
* : ’ VDD3 P SoC power supply VDD3 pin
P4.7 I/O  |General purpose digital I/O pin
ICE_DAT I Debug and program data pin
’ ° ° UART1 TXD O  |UARTI1 TX pin
[2C0_SDA /O  |[2C0 data pin
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SPI1_SS o SPI1 SS pin
SPI2_SS I SPI12 SS pin

6 7 9 XC2 AO  |Crystal pin2

7 8 10 XC1 Al  [Crystal pinl
P5.3 I/O  |General purpose digital I/O pin
PWMO CH2 o PWMO channel2 output pin

8 9 - ADC_CHO Al |ADC channel0 analog input pin
SPI1_MISO I SPI1 MISO pin
SPI2 MISO 0] SP12 MISO pin
P1.0 I/O  |General purpose digital I/O pin
PWMO CH3 o PWMO channel3 output pin

9 10 - ADC _CHI1 Al  |ADC channell analog input pin
SPI1_MOSI o SPI1 MOSI pin
SPI2 MOSI I SP12 MOSI pin
P1.2 I/O  |General purpose digital I/O pin
PWMO CHO o PWMO channelO output pin

10 11 11 UART1 CTS I UART1 CTS pin
UARTO0_RXD I UARTO RX pin
ADC CH2 Al  |ADC channel2 analog input pin
P1.3 I/O  |General purpose digital I/O pin
PWMO CHI PWMO channell output pin

11 12 12 UART1_RTS UART1 RTS pin
UARTO0 TXD UARTO TX pin
ADC_CH3 Al  |ADC channel3 analog input pin
P1.4 I/0  |General purpose digital I/O pin
PWMO CH4 O PWMO channel4 output pin

12 13 - UARTO_CTS I UARTO CTS pin
UART1_RXD I |[UARTI RX pin
ADC CH4 Al  |ADC channel4 analog input pin
P1.5 I/O  |General purpose digital I/O pin
PWMO CH6 PWMO channel6 output pin

13 14 - UARTO RTS UARTO RTS pin
UART1 TXD UART1 TX pin
ADC_CHS5 Al |ADC channel5 analog input pin
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P3.0 /O |General purpose digital I/O pin
UARTO CTS I UARTO CTS pin

14 15 13 ADC_CH6 Al  |ADC channel6 analog input pin
UART1_RXD I |UARTI RX pin
PWMO CH7 o PWMO channel7 output pin
P3.1 /O |General purpose digital I/O pin
UARTO_RTS 0] UARTO RTS pin

15 16 14 ADC CH7 Al |ADC channel7 analog input pin
UART1 TXD O  |UARTI1 TX pin
PWMO CHS5 o PWMO channel$ output pin
P5.1 I/O  |General purpose digital I/O pin
PWMO CH6 o PWMO channel output pin

- 17 - UARTO RXD I |UARTO RX pin
UARTI1_CTS I UART1 CTS pin
12C1 SCL /O |12C1 CLK pin
P5.0 I/O  |General purpose digital I/O pin
UARTO_TXD UARTO RX pin

- 18 - PWMO CH7 PWMO channel7 output pin
UART1_RTS UART1 RTS pin
12C1_SDA /O  |[2C1 data pin
P2.7 I/O  |General purpose digital I/O pin
TM2 EXT I Timer2 external input pin

- P . SPI0_CLK 0] SPI0 CLK pin
SPI2 CLK I SPI2 CLK pin
PO.1 I/0  |General purpose digital I/O pin
SPI0_SS SPIO SS pin
PWMO CH3 PWMO channel3 output pin

) R _ UARTO RXD I |UARTO RX pin
UART1_CTS I UART1 CTS pin
SPI2_SS I SPI12 SS pin
P0.0 I/0  |General purpose digital I/O pin
PWMO CH2 PWMO channel2 output pin

- ! - UARTO0_TXD UARTO TX pin
UART1_RTS UART1 RTS pin
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P5.4 /O |General purpose digital I/O pin
TM2 CNT OUT TM2 CNT output pin

. 2 . SPI0_ MOSI SP10 MOSI pin
SPI2_MOSI I SPI2 MOSI pin
P3.2 I/O  |General purpose digital I/O pin
INTO /O  [External interruptO

- 23 15 TMO0 EXT I Timer0 external input pin
SPI0_MISO I SP10 MISO pin
SPI2 MISO 0] SP12 MISO pin

16 24 16 DVDD P Core power supply, generaged by internal LDO

- 25 - DVDDI18 P -
P3.4 I/O  |General purpose digital I/O pin

- 26 17 TMO _CNT_OUT 0) TMO_CNT output pin
12C0_SDA /O  [12C0 data pin
P3.5 I/O  |General purpose digital I/O pin

- 27 - TM1 CNT _OUT O TM1_CNT output pin
12C0_SCL /O  |[12C0 CLK pin
P3.6 I/O  |General purpose digital I/O pin
TM1 EXT I Timer1 external input pin

17 28 -
SPI1_SS 0] SPI1 SS pin
SPI3_SS I SPI3 SS pin
P0.4 I/0  |General purpose digital I/O pin
PWMO_CHS5 PWMO channel5 output pin

a > - SPI0O_SS SPIO SS pin
SPI2_SS I SPI2 SS pin
P5.5 I/O  |General purpose digital I/O pin
SPI0O_SS SPIO SS pin

. R - PWMO_ CHS5 PWMO channel5 output pin
SPI2_SS I SPI2 SS pin
P5.6 I/O  |General purpose digital I/O pin
12C0_SCL /0 |[2C0 CLK pin

- 31 - PWMO CH6 PWMO channel6 output pin
SPI1_MOSI SPI1 MOSI pin
SPI3_MOSI I SPI3 MOSI pin
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P5.7 /O |General purpose digital I/O pin
12C0_SDA /O  [12C0 data pin

19 32 - PWMO CH7 o PWMO channel7 output pin
SPI1_MISO I SPI1 MISO pin
SPI3_ MISO 0] SPI3 MISO pin
P2.2 I/O  |General purpose digital I/O pin
12C1_SCL /O |[12C1 CLK pin

20 33 - PWMO CHO PWMO channel0 output pin
SPI1_CLK SPI1 CLK pin
SPI3_CLK I SPI3 CLK pin
P2.3 I/O  |General purpose digital I/O pin
12C1 _SDA /O  [12C1 data pin

21 34 18 PWMO CHI1 PWMO channell output pin
SPI1_SS SPI1 SS pin
SPI3_SS I SPI3 SS pin
P2.4 I/O  |General purpose digital I/O pin
UART1 RXD I UART1 RX pin

22 35 19
PWMO CH2 o PWMO channel2 output pin
UARTO_CTS | UARTO CTS pin
P2.5 I/O  |General purpose digital I/O pin
UART1 TXD UART1 TX pin

23 36 20
PWMO CH3 PWMO channel3 output pin
UARTO RTS UARTO RTS pin
P2.6 I/O  |General purpose digital I/O pin
SPI0O_SS SPIO SS pin

24 37 21
PWMO CH4 PWMO channel4 output pin
SPI2_SS I SPI12 SS pin
P0.7 I/0  |General purpose digital I/O pin
SPI0_CLK SPI10 CLK pin

25 38 22 PWMO CHO PWMO channelO output pin
SPI2_CLK | SPI2 CLK pin
12C1_SCL /O  |12C1 CLK pin
P0.6 I/O  |General purpose digital I/O pin

26 39 23
SPI0_MISO I SP10 MISO pin
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PWMO CHI o PWMO channell output pin
SPI2 MISO 0] SP12 MISO pin
UART1 TXD O  |UARTI1 TX pin
UARTO_RTS 0] UARTO RTS pin
32K XC2 AO  |32K Crystal pin2
P0.5 I/O  |General purpose digital I/O pin
SPI0_MOSI SP10 MOSI pin
PWMO CH4 PWMO channel4 output pin
27 40 24 SPI2 MOSI I SP12 MOSI pin

UART1_RXD I |UARTI RX pin
UARTO CTS I UARTO CTS pin
32K XCl1 Al |32K Crystal pinl

- 41 - P2.1 I/O  |General purpose digital I/O pin
P2.0 I/O  |General purpose digital I/O pin
SPI1_SS 0] SPI1 SS pin

28 42 -

SPI3_SS I SPI3 SS pin
[12C1_SDA /O  |[2C1 data pin
P1.7 I/0  |General purpose digital I/O pin
SPI1_MISO I SPI1 MISO pin

- 43 - SPI3 MISO () SPI3 MISO pin
UARTO0 TXD O  |UARTO TX pin
UART1_RTS 0] UART1 RTS pin
P1.6 I/O  |General purpose digital I/0 pin
SPI1_MOSI 0] SPI1 MOSI pin

- 44 - SPI3 MOSI I SPI3 MOSI pin
UARTO0 RXD I UARTO RX pin
UART1 CTS I UART1 CTS pin
b1l o General purpose digital I/O pin (PAN1020DY does not]

have this function.)
) 45Nt ) SPII_CLK o S'PIl CLK pin (PAN1020DY does not have this func-
tion.)

SPI3 CLK I SPI3 CLK pin (PAN1020DY does not have this func-

tion.)
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DO SCL 10 I.ZCO CLK pin (PAN1020DY does not have this func-
- tion.)
29 46 - P0.3 I/O  |General purpose digital I/O pin
30 47 - P0.2 /O |General purpose digital I/O pin
31 48 1 ANT AIO |Antenna pin
32 1 3 VDD2 P RF power supply VDD2 pin
33 49 2 GND P Ground pin

Note: P1.1 of PAN1020DY has no actual function, P1.1 of PAN1020BY has actual function.
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4 Electrical Characteristics

All the parameters are accurate to the one decimal place.

4.1 Absolute Maximum Ratings

Table 4-1 Absolute maximum ratings

Parameter
Symbol Description Unit
Min Typ Max
VDD VDD1/VDD2 -0.3 - 3.6 v
Vi Input voltage -0.3 - VDD A%
Vo Output voltage VSS - VDD A%
Top Operating Temperature -40 - 85 °C
Tsta Storage Temperature -40 - 125 °C

Note: Exceeding one or more of the limiting values may cause permanent damage to PAN1020.

Caution: Electrostatic sensitive device, comply with protection rules when operating.

4.2 DC Electrical Characteristics

Table 4-2 Voltage and current

Symbol Parameter Min Typ Max Unit | Test Conditions
VDDI1/VDD2 | Power Supply 2.2 3.6 V | TA=25C
VSS Ground - - vV |-
Ipp stp_pap Deep sleep current 1.5 2.5 uA | MCU power down, SRAM
maintain, HCLK and 32K RC
off, wake up by GPIO or RE-
SET
Ipp stp re Deep sleep current 2 3 5 uA | MCU power down, SRAM
maintain, HCLK off, 32K RC on
Itx,0dBm Operating Current of - 17 - mA | 0dBm output power
TX mode

ITx 8dBm Operating Current of - 31 - mA | 8dBm output power
TX mode

Itx,104Bm Operating Current of - 41 - mA | 10dBm output power
TX mode

Irx Operating Current of - 16 - mA | Maximum LNA Gain
RX mode

Von Output high level voltage VDD-0.3 - VDD vV |-

VoL Output low level voltage VSS - VSS+0.3 vV |-

A\ Input high level voltage 2.0 3 3.6 VvV |-

Vi Input low level voltage VSS - VSS+0.3 vV |-
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4.3 16 MHz Crystal Oscillator Characteristics

Table 4-3 16M RC oscillator

Symbol Parameter Conditions Min Typ | Max Unit
Fxtarem) Crystal oscillator frequency - - 16 - MHz
ESR(16M) Equivalent series resistance - - - 80 Q
Afxtar(iem) Crystal frequency tolerance - -20 - 20 ppm
VCLKEXT)(16M) External clock voltage - 0.1 0.8 - v
fc =50 kHz
ON(EXTERNAL)16M Phase noise in case of an external - - -130 | dBc/Hz
reference clock
4.4 32 KHz Crystal Oscillator Characteristics
Table 4-4 32K RC oscillator
Symbol Parameter Conditions Min Typ Max | Unit
peak-peak voltage of external clock at
XTAL32Kp, pin XTAL32Km floating.
Vewkexmek) | External clock voltage . 0.1 0.2 1.5 v
note: XTAL32Kp is internally AC cou-
pled
. frequency range for an external clock
Crystal oscillator fre- .
fxraLG2K) (for a crystal, use either 32.000 kHzor | TBD | 32.768 | TBD | KHz
uenc
dueney 32.768 kHz)
Equivalent series re-
ESR(32k) . - - - 100 KQ
sistance
Timing accuracy is dominated by crys-
Crystal frequency toler- .
AfxraLGak ) ] ] tal accuracy. A much smaller value is -250 - 250 ppm
ance (including aging)
preferred
4.5 Digital Input/Output Characteristics
Table 4-5 Digital Input/Output Characteristics
Symbol ‘ Paramter | Conditions l Min Type Max Unit
RSTN pin
Vi HIGH level input voltage 2.2sVDD<3.6 0.4xVDD - VDD \%
Vi LOW level input voltage 2.2SVDD<3.6 0 - 0.35xVDD \%
Vhys Hysteresis voltage 2.2SVDD<3.6 0.05xVDD - - \%
Standard I/O pins
Input characteristics
Vi HIGH level input voltage 2.2<VDD<3.6 0.6x VDD - VDD A%
Vi LOW level input voltage 2.2sVDD<3.6 0 - 0.4xVDD A%
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Vhys l Hysteresis voltage 2.2<VDD<3.6 ‘ 0.05xVDD ‘ - | - | A%
Output characteristics
Vo Output voltage Output active 0 - VDD \%
Vonu HIGH level output voltage 2.2<VDD<3.6 VDD - - v
VoL LOW level output voltage 2.2sVDD<3.6 - - 0 A%
Ton HIGH level output current VDD=3.3 - 20 - mA
ToL LOW level output current VDD=3.3 - 35 - mA
Rep Pull down resistor 2.2sVDD<3.6 - 50 - kQ
4.6 Stable Low Frequency RCX Oscillator Characteristics
Table 4-6 Stable Low Frequency RCX Oscillator
Symbol Parameter Conditions Min Typ Max Unit
frorex) RCX oscillator frequency default setting - 32 - Khz
Afrcrex) RCX oscillator frequency drift - -500 - 500 ppm
4.7 AC Electrical Characteristics
Table 4-7 RF
Symbol ‘ Condition Min | Typ | Max ‘ Unit
General frequency
Fop Operating frequency 2400 - 2483 MHz
PLL s PLL Programming resolution - 1 - MHz
Fxtal Crystal frequency - 16 - MHz
DR Data rate - 1 - Mbps
Transmitter
PRF Output power 2 8 13 dBm
PRFC Output Power Range -16 - 13 dBm
PBW 20dB Bandwidth for Modulated Carrier at 1 Mbps 950 - 1100 MHz
Spur2M In-band 2M Spurious Emission - - -26 dBm
Spur=3M In-band 3M or greater Spurious Emission - - -36 dBm
MDR Maximum drift rate - - 13 KHz/50us
FD Frequency Deviation 225 - 275 KHz
Receiver
RXmax Maximum received signal at <0.1% BER - 0 - dBm
RXSENS Sensitivity (0.1%BER) @1Mbps - -90 - dBm
C/1CO C/I Co-channel interference - 11 - dBc
C/1IM Adjacent IMHz interference - -2 - dBc
C/12M Adjacent 2MHz interference - -22 - dBc
C/1=z3M Adjacent = 3MHz interference - -38 - dBc
C/limage Image frequency interference - -12 - dBc

16




)

) )
PANCHIE PAN1020 BLE SoC Transceiver
C/limage = IM Adjacent (1MHz) interference to in-band image fre- - -35 - dBc
quency
P_IMD Intermodulation interference - -45 - dBm
P_Blocking Out-of-band Blocking interference -30 - dBm
Table 4-8 DPLL

Symbol Parameter Min Typ Max Unit Notes
VDD2 Power Supply 2.2 - 3.6 A% -
Ta Temperature -40 - 85 C -

- 12 - MHz -
Fin Input Clock frequency - 16 - MHz -

- 24 - MHz -
FoprL Clock frequency - 52 - MHz -

Table 4-9 ADC

Symbol Parameter Min Typ Max Unit Notes
- Resolution - 12 - Bit -
- Significant Bits 10 Bit

2.5(for
VDD2 Power Supply M\ & ; 3.6 VDDA ;

2.2(for

VTOP=1.4V)
Iror Operation Current 880 - 1600 uA -
INL Integral Nonlinearity Error - - +2 LSB
PCLK System Clock 13 - 52 MHz -
FS Sample Rate - - PCLK/30 MHz -
Ts Sample Time 2 - 128 PCLK -
Th Compare Time 24 - 96 PCLK -
TCONV Data Output cycle 30 50 234 PCLK -
N S-H counter 1 2 7 - -
Vin Analog input voltage 0.4 ) 24 A% -
0.4 - 1.4
Cin Input Capacitance - 10 - pF -
Rin Input resistance 0.66 10 100 KQ See
Note
Vref ADC reference voltage - VBG - A% -
(1.2V)

DATA ADC Output 000 - FFF HEX -
SFDR Spurious Free Dynamic - 64 - dB -
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[ range | | | | |

Note:
Sample time formula:

Ts= (EXTSMPT+1) *(ADCDIV +1)*T0
Continuous mode period formula:

T=(EXTSMPT+14) *(ADCDIV +1)* T0+2T0
TO: System clock, the maximum to 1/52M, or chosen as 1/26M, 1/13M.

Maximum resistance formula:

] Ts
Rin < - Radc
Csample x In(2N+1)

Ts: Sample Time, see the Table 4-9 for specific ranges. It is required to be stable within the DAC
establishment period.

Csample: Sample capacitance =10pF

N: ADC bit defaults as 12. If the accuracy requirement is not high, it can be taken as 11,10,9,8,
which can reduce the requirement of input impedance.

Radc: Sample switch resistance, 100Q~300Q

Table 4-10 Rin Maximum under Different Conditions

ADC significant bit PCLK(Mhz) Ts(cycles) Ts(us) Rinmax(K<Q)
12 26 2 0.08 0.753
12 26 8 0.31 3314
12 26 32 1.23 13.558
12 26 64 2.46 27.217
12 26 128 4.92 54.534
12 13 2 0.15 1.607
12 13 8 0.62 6.729
12 13 32 2.46 27.217
12 13 64 4.92 54.534
12 13 128 9.85 109.169
9 13 2 0.15 2.119
9 13 8 0.62 8.778
9 13 32 2.46 35.412
9 13 64 4.92 70.924
9 13 128 9.85 141.949
9 13 2 0.08 1.009
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9 13 8 0.31 4.339
9 13 32 1.23 17.656
9 13 64 2.46 35412
9 13 128 4.92 70.924
Table 4-11 LVR
Symbol Parameter Min Typ Max Unit Notes
VDD2 Power Supply 2.2 3 3.6 A% -
Vivr Threshold Voltage 1.6 1.7 1.8 A% -
Table 4-12 BOD
Vout Vout
Symbol Parameter ) ™ Test Conditions Notes
120 0>1
BODEN=1
1.93 2.06 -
BODVL<1:0>=00
BODEN=1
2.20 2.34 -
BODVL<1:0>=01
Veop Brown-Out Detector
BODEN=1
2.55 2.72 -
BODVL<1:0>=10
BODEN=1
2.82 2.87 -
BODVL<1:0>=11
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5 Application Reference Design

5.1 QFN-32 Application Reference Circuit

Reset circuit

YOI

1,

Power supply filtering
VDD
Yool T wDD2 DVLD
9 10

:?I:Q.QUF Iz:m-"

Antenna matching circuit

EET 1
B32 2
Fdp ICEES | -
WDDL 4
P47 ICED S
HCZ &
ZC1 7
J5EE] 2

PAN1020 QFN32 Ref V2.0

Figure 5-1 Application Reference Circuit for QFN32
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5.2 QFN-48 Application Reference Circuit

Reset circuit Antenna matching circuit External 32K clock circuit
VDD
:I;Cl c2 L4NT1
' ] ﬁ
—LC33.9pF —LC4
HC HC = EﬂpF
PAN1020 Interface circuit
= B e e T Tht et
E [ Col2 S35 ke Pl
L EREREEREHEER P32 - VDD
GHD 54 2 115 FET
B0 ; 14 Fo2
sRERlLEFESRERER m 3 15— of
- 5 16— =
PAM 100 P50 ZHD
OB — g o= Vige g & 17
ZZpRasafRERRS = 7 18 =0
Y02 1| ypm S s L% s 50 - PLO
EST 2 N'R.S']L" ;'4 35 7 P15 10 f‘l Fl2
P52 WAEES | o ;s [ 25 P14 T Fls
P46 ICEE 4 543 'j,f. e ] |7 -
VDD 5 {'[.)Dl '3%: 7] Fad Healer 11324
P47 ICED & L7 _356 5l j ) 2
X2 T ;{C" '35'5 1] P55 P25 1 12 P02
XCl 2 | wes ==y ] FO.4 Fa.d o 2 F.S
= X(C1 P04 2 13
Fa3 El P53 6 ] F5 .6 ] 3 14 b2
Fl.0 10 _31-0 '33'5 =7 F3.5 P22 15 FL&
Fl1.2 11 '31'., '33'4 2 j =K Pl 5 16 FL7Y
Fl13 12 pulbt - 25 178 s e p 20
—— - F13 DWVDD1.8 55 & 17 =1
[a] - 7 18 -
L g o8 .5
TP RS S 1
s 0 o K]
s b el oo ey 2L n» =8
Healer 11324

Figure 5-2 Application Reference Circuit for QFN48

Note: P1.1 of PAN1020DY has no actual function, P1.1 of PAN1020BY has actual function.
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5.3 SSOP24 Application Reference Circuit

Reset circuit Antennamatching circuit
oo
I Cl ANT1
2 o]
39pF —T—c4

PAN1020
1
8 R
TOE 5| 8 Hérz
L TDT2 3 yppo P07
~ Erwmme] = =y L
FETCEE 6 | o2 el I
L6 may [ E2d
ATEm R JPPB B 1
o Y=
i B
- P13 2 :
AT
. Intertace circuit
Power supply filtering Fl F2
FO 5
TOLE ) F7 l
— ET : e :
B2 : 25 :
_— PIEICEE | F2d p
YDD1 ] yDD2  DVDD e 7 = 7
+ P47 ICED ] , B4 .
c7 cs o S
220F 220F 51 10 : 10
P12 1 Bl .
L L F3 L B0 2
Healer12 Healer12

PAN1020 SSOP24 Ref V2.0

Figure 5-3 Application Reference Circuit for SSOP24
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6 Pakage Dimensions

6.1 QFN-32 Package Dimensions

3] B = {
32
VYRURURVEVRURUND =
' = [au
] d
ROZ0
PINI# CORNER j / — C
L | g |
- d
:) \E\_
SATUM B
D /—H RO C
> L
N ﬂﬂfpﬂﬂ(ﬂﬂ )i o)
E=emE m}}ﬁ o -l T~
TOP VIEW ssa®lc pOTTOM WVIEW SEE DETAIL B
[FTece]t]
|—!! DATUM A DR B)

= I 32x 0413
S SIDE VIEW 1 Jﬁ@
~{ai- TERMINAL TIF

EVENATED TERMINAL SIPE

Figure 6-1 QFN32 Package Views

Table 6-1 QFN32 Package Detail Parameters

DIM MIN.(mm) NOM.(mm) MAX.(mm)
SYMBOL
0.70 0.75 0.80
A 0.85 0.90 0.95
Al 0 0.02 0.05
A3 - 0.20 REF -
b 0.18 0.23 0.28
5.00BSC
E 5.00BSC
D2 3.55 3.65 3.75
E2 3.55 3.65 3.75
e 0.50BSC
L 0.30 0.35 0.40
K 0.20 - -
aaa 0.15
bbb 0.10
cce 0.10
ddd 0.05
eee 0.08
iid 0.10
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6.2 QFN-48 Package Dimensions
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Figure 6-2 QFN48 Package Views

Table 6-2 QFN48 Package Detail Parameters

DIM
SYMBOL MIN.(mm) MAX.(mm)
A 6.0x0.1
B 6.010.1
C 0.70 0.80
C1 0~0.050
C2 0.203TYP
D1 4.05TYP
D2 4.05TYP
E 0.200TYP
El 0.400TYP
F 0.400TYP
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6.3 SSOP24 Package Dimensions
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Figure 6-3 SSOP24 Package Views
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{ Precautions

1) This product is a CMOS device and should be protected against static electricity during storage,
transportation and use.

2) Grounding when device is in use.

3) Reflow temperature can not exceed 260°C.
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8 Storage Conditions

1) Products should be stored in sealed packages: when the temperature is less than 30 degrees and
the humidity is less than 90%, it can last for 12 months.

2) After the package is opened, the components will be used in the reflow process or other high-
temperature processes. The following conditions must be met:

a) Completed within 72 hours and the factory environment is less than 30°C< 60% RH.
b) Stored in 10% RH environment.

c) Exhaust at 125°C for 24 hours to remove internal water vapor before used.
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