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Brief Description 

The ZWIR4512 enables secure low-power wireless 
IPv6 communication for sensors and small devices. 
ZMDI provides a user-programmable, royalty-free 
6LoWPAN stack with mesh routing capability with 
the ZWIR4512. 6LoWPAN is an Internet Engineering 
Task Force (IETF) standard to build wireless, low-
power IP-based sensor and device networks. These 
networks can easily be integrated into existing IT 
infrastructure or operate autonomously. 

Secure communication is provided by standard-
compliant implementations of the Internet Protocol 
Security (IPSec) protocol suite and the Internet Key 
Exchange Protocol version 2 (IKEv2), which enable 
highly secure end-to-end communication, including 
over unsecure network nodes. 

The module is powered by an ARM® Cortex™-M3 
microcontroller* and provides a rich set of GPIO and 
peripheral interfaces. Up to 192 kB of flash and 32 kB 
of RAM are available for the user application. 
Different low power modes are provided to save 
energy in battery-operated devices. The modules 
provide superior radio properties without the need for 
complicated external RF-design. 

Hardware Features 

 ARM® Cortex™-M3 32-bit microcontroller  

 Up to 192 kB flash for user applications 

 Up to 32 kB RAM for user applications 

 Unique EUI64 address 

 2D barcode address label  

 4 (10) channels in EU (US) mode 

 19 GPIOs with multiplexed peripheral functions: 

 2 x UART, SPI, 3 x ADC, 2 x DAC,  
11 x PWM, USB, CAN, I2C, 8 x Timer 

 Several 5 V tolerant I/Os available 

 Low current consumption: 

   3.5  µA  Standby Mode  

 13.5 mA  Receive Mode 

 18.5 mA  Transmit Mode @ 0 dBm 

 Modulation schemes 

 BPSK (20 kBps EU, 40 kBps US) 

 O-QPSK (100 kBps EU, 250 kBps US) 

 Receiver sensitivity: up to -110 dBm 

 TX output power: up to 10 dBm (US Mode)  

 ETSI / FCC compliant 

 

 Serial command interface with built in security 
and over-the-air (OTA) update functionality 

 Royalty-free library bundle for custom firmware 

 6LoWPAN communication library with mesh 
routing capability  

 IPSec and IKEv2 security libraries 

 Over-the-air update library 

 Several peripheral libraries 

Benefits 

 Uniquely simple programmability 

 Standard-compliant security solution 

 No need for external microcontroller 

 Plug-and-Play integration into local land wide-
area networks 

 No RF design required 

 Superior radio propagation 

Available Support 

 Development Kit  

 Programming guide and application notes 

 Ethernet-gateway firmware 

 Example programs demonstrating C-API usage 

Physical Characteristics 

 Supply voltage: 2.0 V to 3.6 V  

 Operating temperature: -20 °C to +70 °C 

 30-pin surface-mount package: 

28 mm x 16.5 mm x 3.5 mm 

Typical ZWIR4512 Application Setup 

* ARM® and Cortex™ are trademarks of ARM. 

Firmware Features 
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Ordering Information 

Product Sales Code Description Package 

ZWIR4512AC1xA Unprogrammed module for user application programs  30 pin SMT, 28 mm x 17 mm 

ZW ogrammed module with serial command interface 30 pin SMT, 28 mm x 17 mm IR4512AC1xI Prepr

ZWIR4512-Devkit Development Kit   

 

Sales and Further Information www.zmdi.com wpan@zmdi.com 

Zentrum Mikroelektronik 
Dresden AG 
Grenzstrasse 28 
01109 Dresden 
Germany 

ZMD America, Inc. 
8413 Excelsior Drive 
Suite 200 
Madison, WI 53717 
USA 

Zentrum Mikroelektronik 
Dresden AG, Japan Office 
2nd Floor, Shinbashi Tokyu Bldg. 
4-21-3, Shinbashi, Minato-ku 
Tokyo, 105-0004 
Japan 

ZMD FAR EAST, Ltd. 
3F, No. 51, Sec. 2, 
Keelung Road  
11052 Taipei 
Taiwan 

Phone +49 (0)351.8822.7476  
Fax +49 (0)351.8822.87476 

Phone +1 (608) 829-1987 
Fax +1 (631) 549-2882 

Phone +81.3.6895.7410 
Fax +81.3.6895.7301 

Phone +886 2 2377 8189 
Fax  +886 2 2377 8199 

DISCLAIMER: This information applies to a product under development. Its characteristi
Mikroelektronik Dresden AG (ZMD AG) assumes no obligation regarding future manufactu
and accurate. However, under no circumstances shall ZMD AG be liable to any custom
any kind or nature whatsoever arising out of or in any way related to the furnishing, perf
to any customer, licensee or any other third party, and any such customer, licensee and

cs and specifications are PRELIMINARY and subject to change without notice. Zentrum 
re unless otherwise agreed to in writing. The information furnished hereby is believed to be true 

er, licensee, or any other third party for any special, indirect, incidental, or consequential damages of 
ormance, or use of this technical data. ZMD AG hereby expressly disclaims any liability of ZMD AG 

y other third party hereby waives any liability of ZMD AG for any damages in connection with or 
arising out of the furnishing, performance or use of this technical data, whether based o  contract, warranty, tort (including negligence), strict liability, or otherwise. 
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n

Applications 

universal secure radio 
ical application exam-

ples include home and industry automation, health 
ering / smart grid applications, 
tems.  

 consumption makes the module 

The ZWIR4512 serves as a 
communication module. Typ

monitoring, smart met
and keyless entry sys

Its very low current
suitable for battery-operated devices. 
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1 Module Characteristics  

imum Ratings  1.1. Absolute Max

1.1.1. Voltage Characteristics  

Parameter Symbol Min Max Unit 

Main suppl ltage VCC -0.3 4 y vo

Backup su ply voltage VBAT -0.3 4 p

Input volta e at 5V-tolerant GPIO pin -0.3 5.5 g

Input volta e at any other GPIO pin -0.3 VCC+0.3 g
VIN 

V 

1.1.2. Current Characteristics 

Parameter Symbol Max Unit 

Total current consumption IVCC 175 

Driving strength of each GPIOx pin IGPIO ±25 

Driving strength of RF-control pins (PACTLN, PACTLP, DIG1) I  8 RFCTRL

mA 

1.1.3. Thermal Characteristics 

Parameter Symbol Value Unit 

Storage temperature range TSTOR -50 to +150 

Ambient temperature range TAMB -20 to +75 
°C 

1.2. Operating Conditions 

1.2.1. General Operating Conditions 

Note: See important notes at the end of the table. 

Parameter Symbol Min Typ Max Unit 

Electrical Characteristics 

Main supply voltage – ADC not used VCC 2.0  3.6 

Main supply voltage – ADC used VCC 2.4  3.6 

Backup supply voltage VBAT 1.8  3.6 

Digital I/O high level input voltage VIH VCC – 0.4   

Digital I/O low level input voltage VIL   0.4 

Digital I/O high level output voltage VOH VCC – 0.4   

Digital I/O low level output voltage VOL   0.4 

V 

MCU Clock Characteristics 

MCU core clock frequency 1 fAHB 8  64 MHz 

MCU core clock frequency accuracy range ∆fAHB -2  2.5 % 

MCU peripheral bus 1 clock frequency 2 fAPB1  4  

MCU peripheral bus 2 clock frequency 2 fAPB2  8  
MHz 
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Parameter Symbol Min Typ Max Unit 

RF Parameters 

Frequency range fRF 865  928 MHz 

Output power 3    5 10 dBm 

Output power tolerance  -3  +3 dB 

BPSK, EU Mode   -110  

BPSK, US Mode   -108  

QPSK, EU Mode   -101  

Receiver sensitivity 

QPSK, US Mode   

dBm 

-101  

BPSK, EU Mode   20  

BPSK,    US Mode 40  

QPSK, EU Mode   100  

Gross data rate 

QPSK, US Mode   250  

kBit/s 

EU Mode   1  Channel spacing 

US Mode   2  
MHz 

EU Mode 4    1 (+3)  Number of channels 

US Mode  10  

 

 

Input/output impedance  50    Ω 

Frequency offset   kHz -10 +10 

Spurious emission    tbd  

1. The fCORE clock can be configured to be 8, 16, 32 or 64 MHz. After Reset the clock is set to 8 MHz. 

re, the same tolerances apply to these clocks. 

de; EU Mode provides 5 dBm maximum output power. 

Mode, but extension channels are available in almost all EU countries. 

2. fAPB1 and fAPB2 are derived from fAHB. Therefo
3. 10 dBm output power is only available in US Mo
4. The IEEE802.15.4 standard defines only 1 channel for EU 

1.2.2. Current Consumption per Operating Mode 

Operating Mode Condition Typ Unit 

RX Mode 13.5 

TX Mode, BPSK, 4dBm 23.5 

TX Mode, QPSK, 4dBm 22.9 

TX Mode, BPSK, 0dBm 19.1 

TX Mode, QPSK, 0dBm 18.5 

Run Mode 

TRX Off 4.4 

Sleep Mode TRX Off, RTC 4.2 

mA 

running 

Stop Mode TRX Off, RTC running 23.5 

Standby Mode TRX Off, RTC running 3.7 
µA 
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2 Module Description 
The ZWIR4512 is a programmable wireless IPv6 module. Communication is based on 6LoWPAN, 
a mmunication standard developed by the Interne ineering Task Force F). This ard 
sp  transmit IPv6 (Internet Protocol Ver on 6) packets over lo power wi ss pers rea 
ne

Z e with a preprogrammed command interface, allowing modem-like communicatio ased 
on s sent erface. Altern tively, the module is fr rogramm e basis of 
an API which exposes abs tion functionality to the programmer.

Both software options o munication on the basis of the IP rity (IP ec) protoc e. 
Additionally, an implemen net Key Exchange versio (IKEv2) is provided, in order to make key 
management as easy as and IKEv2 are the mandated stan  for sec works. 
R xx Applic and IKEv2 in 6L for more detail d information about 
IPSec and IKEv2. 

The module comprises a  ARM® Cortex™-M3 microcontrolle m ST Microelectron d a 
ZWIR4502 transceiver fro omponents ensure leading edge performance values at very low power 
consumption. The module ware-progra 64-bit MAC addr hich is g aranteed to be glo-
ba

2.1. 

The mod  ZMDI’s ZWIR4502 radio transceiver. This circuit perform and demodulation of 
outgoing and incoming data, respectively. The modulati n scheme is configurab ccording  the IEEE802.15.4 
st sceiver is never accessed dir ctly by application code. This task is performe y the 
co ck, which encapsulates such low level functionality in abstract functions. 

2 oller 

controller (MCU) from ST 
provides a rich set of peripherals 

 are directly connected 

2.2.1. MCU Core 

-bit RISC core with a performance of 1.25 DMIPS/MHz. 
Using  stack, the maximum opera ency is 64 MHz. This allo or com
intensive applications. In orde power, the core can be shut off completely, waki  only on external 
activity. 

2.2.2. Peripherals and Inter

T was designed to m controller’s internal peripherals. Up to 15 digital general 
purpose I/Os can be used by of these I/Os have alternative functio ome of  are 
5V-tolerant. Table 2.1 lists all n interfaces with their performance v . The last column 
shows which interfaces are possibly interfering and therefore cannot be used in parallel. 

B unication inter so provides signal conversion peripherals. Three analog-to-
digital co rters (ADCs), two digital-to-anal converters (DACs) and two pulse-width n (PWM) 
pe re available. 

communication 
free and open co t Eng  (IET  stand
ecifies how to
tworks. 

si w rele onal a

WIR4512 modules com n b
 simple command  over a serial int a eely p able on th

tract communica  

ffer secure com  Secu S ol suit
tation of the Inter
 possible. IPSec 

n 2 
dards uring IPv6 net

efer to ZWIR45 ation Note—Using IPSec oWPANs e

n STM32F103RC r fro ics an
m ZMDI. These c
 provides a hard mmed ess w u

lly unique. 

Radio Transceiver 

ule includes s modulation 
o  le a  to

andard. The radio tran e d b
mmunication sta

.2. Microcontr

The protocol stack and the user application are executed on an STM32F103RC micro
Microelectronics. It provides 256 kB flash and 48 kB SRAM memory. The MCU 
and a number of general purpose input/output (GPIO) ports. The GPIO ports of the module
to the GPIOs of the MCU. Please refer to Table 4.2 for an exact mapping. 

The MCU core is an ARM® Cortex™-M3. This is a 32
ZMDI’s software ting frequ ws f putational 

r to save ng up

faces 

ake maximum use of the he module 
 the application. Most ns. S them
available communicatio alues

esides comm
nve

faces, the module al
og  modulatio

ripherals a
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es Table 2.1 List of Peripheral Interfac

Interface MCU Peripheral Comments Module Pins Not usable together with 

UART1 USART1 MaxBaudrate: 230400 9,10,16,17 

23,24 

USB 

CAN 

UART2 USART2 MaxBaudrate: 115200 5,6,7,8 TIM2-PWM, TIM5-PWM 

SPI SPI1 SCK Max Speed: 

4 MHz 

1,2,3,4 DAC1 

DAC2 

I2C I2C1 400 kHz 23,24 TIM4-PWM 

USB OTG_FS  16,17 CAN 

CAN bxCAN  16,17 USB 

TIM1 4 PWM channels 1, 12,13,16  
1 complementary output 

TIM2 4 PWM channels 5, 6, 7, 8 

19 

USART2, TIM5-PWM 

TIM3 1 PWM channel 1 SPI1 

TIM4 2 PWM channels 23, 24 I2C 

PWM 

TIM5 4 PWM channels 5, 6, 7, 8 USART2, TIM2-PWM 

 

2.2.3. Programming and Debugging 

Programming and debugging the module is typically done via JTAG. All required MCU ports are connected to 
module pins for that purpose. Alternatively, Serial Wire Debug (SWD) can be used for programming and 

st two bits that have to be reserved, providing two additional GPIO pins. 

for more information about serial pro-

 programmed with the Command Interface firmware is able to act like a modem. In this configuration, the 
ace that is SPI, USB, or one of the two UARTs. The CI Mode provides all 
 unicast and multicast data transmission and reception, as well as all 

d in a set of libraries that export functions for accessing and controlling 
them. The library architecture is modular, allowing tailoring applications to user needs. Applications running on the 
microcontroller can make use of the rich set of peripherals that are provided by the controller. 

debugging. This requires ju

Alternatively, if debug functionality is not required, it is possible to program the module over a two-wire UART 
interface. This option allows using all GPIO pins provided by the module. For that purpose, the MCU’s internal 
boot-loader must be started. This is done by holding the BSEL pin of the module high, while a reset is performed 
or the module is powered on. Please refer to the MCU documentation 
gramming.  

2.3. Firmware 

2.3.1. Command Interface (CI) Firmware 

A module
module is controlled over a serial interf
standard communication functions like
security functions. Access to internal peripherals is limited in this mode. Typically, an external microcontroller or a 
PC is required to control module operation. However, for simple sensing or acting applications, it is also possible 
to configure the module to run autonomously without the need for an external controller. Please refer to the 
ZWIR45xx Command Interface Manual for further information. 

2.3.2. C Application Programming Interface (C-API) 

A C-API is provided for applications that should run directly on the embedded microcontroller. Communication and 
security functionalities are encapsulate
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g o here are up to 192 kB of flash and 32 kB of RAM available for the user 
ap  Th en for com tions with hig ds. If e 
function nt of flash availabl r appli uced to one half. For further 
inf n C- g a e, please  ZWIR451x Pro ing Guide 
and the ZWIR45xx Over-the-Air Update Manual. 

2.4. ower Mod

The ZWIR4512 module provides a set of ope s with different capabilities and power re ents. This 
document only highlight the main features of these operating mode e 2.2 gives an ove of the 
char istics of the available power mode  of typical power c ption in the diff can be 
found in specificat n 1.2.2.  

Refer to the ZWIR4 ramming Guide for detailed usage instructio  the operating mode

Tab Power  Overview 

Dependin n the library configuration, t
plication. is is sufficient ev plex applica h memory nee  over-the-air (OTA) updat

ality is req
ormation o

uired, the amou
API programmin

e for use
nd over-the-air updat

cations is red
 refer to the gramm

P es 

rating mode quirem
s s. Tabl

onsum
rview 

erent modes acter s. A table
ion sectio

51x Prog ns for s. 

le 2.2 Modes

Mode Wakeup Clock Context 1 I/O Transceiver  

 Source Time MCU Core Peripherals    

Run   On 2 Re ned As configured On 3 On tai

Sleep Any IR 1.8 µs Off 4 Retained As configured Off 4 Q Off 

Stop 
RTC IR

External IRQ 
5.4 µs Off  As con

Q 
Off Retained figured Off 4 

Standby 
RTC IRQ 

Wakeup pin 
50 µs Off Off Lost Analog input Off 

1. Refers to the status of the RAM and peripheral register contents after wakeup – the backup registers of the MCU are  
always available. 

2. Clock is enabled for all peripherals that have been enabled by application code and all peripherals that are used by the library. 
3. Can be powered off by application code. 
4. Remains if peripheral/transceiver is selected as wakeup source. 

 

2.4.1. Run Mode 

ctions of the module are available. The microcontroller and all its peripherals are powered. 
eiver is also powered, but it can be disabled by software. The module enters Run Mode 

ware must switch to one of the other operating modes if required. 

In Run Mode, all fun
Typically the transc
automatically after startup. The application soft

2.4.2.  Sleep Mode 

In Sleep Mode, the microcontroller core is not clocked. The power state of the transceiver and the microcontroller 
peripherals depends on the wakeup configuration. All peripherals that are selected as wakeup source continue to 
operate. After wakeup, the application program continues execution at the position it was stopped. Sleep Mode 
allows reacting to external events such as the reception of data, external interrupts, or timer events. The power 
consumption in this mode strongly depends on which peripherals are enabled. The I/O configuration is not 
changed during Sleep Mode. 

2.4.3. Stop Mode 

Stop Mode is an ultra-low-power mode with RAM retention. The MCU core and the MCU peripherals are not 
clocked. Only the internal real-time clock or any external pin can be used for triggering wakeup from Stop Mode. 
After wakeup, the program continues execution at the position it was stopped. In Stop Mode, all I/Os remain in the 
configuration that was active when entering Stop Mode. 
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ceive defined signal levels if required. When the module exits 
rted from the reset handler in the same sequence as the restart after power-on or 

llustrate how 
ust be co r to ensure proper power supply, reset behavior, programmability, and radio 

ce nection of GPIO pins are not given. 

3.1. Power S

All internal components of the ZWIR4512 that require a  pow  ar ecoupl ith a 
number of ca rs. Nevertheles quires o rnal de ng cap en VCC and 
GND. This is xtern itry req d for prop ration

T e  differ pins: VCC  VSTD is t ply vo  that 
must be appli leep or Stop Mode. During Standby Mode, the module is powered by VSTDBY and VCC 
can be switch

Figure 3.1 sh pply sch s. Scheme a) conn  VSTDBY to  voltage source 
dby Mode. 

power dissipation in applications with ultra-low power requirements. During the complete 

a) Without separate standby supply 
 

2.4.4. Standby Mode 

Standby Mode is the lowest power mode. The transceiver and all microcontroller peripherals are consequently 
powered off. RAM contents are lost. Waking up from Standby Mode can be triggered by a real-time-timer event or 
by one dedicated pin. When going to Standby Mode, all I/Os are put into analog input mode, so the application 
circuit must ensure that external components re
Standby Mode, it is resta
pressing the reset button. 

3 Application Circuits 
ZWIR4512 modules are designed to require minimal external circuitry. The following sections i
modules m nnected in orde
performan . Instructions for the con

upply 

stable
ne exte

er supply
coupli

e internally d
acitor betwe

ed w
pacito s, the module re

 the minimal e al circu uire er ope . 

he modul provides two ent power supply  and BY. VCC he normal sup ltage
ed in Run, S
ed off.  

ows two possible power su eme ects  the same
as VCC. This is the commonly used configuration. However, scheme b) allows switching off VCC in Stan
This can help reduce 
standby phase, VSTDBY is powered from a buffering capacitor. 

Fig r
 

u e 3.1 Power Supply Schemes 

v

VSTDBY

VCC

GND

C1

 

 

b) With capacitor based standby supply 
 

v

VCC

GND

C1

VSTDBY

R1

D1 C2
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r Supply Components Table 3.1 External Powe

Symbol Function Value/Comment 

C1 Decoupling capacitor Mandatory, 10 µF 

R1 Charge current limitation 6.8 k 

D1 Buffering capacitor discharge protection Shottky diode, e.g. BAT54-02V 

C2 Buffering capacitor > 0.1F 

 

uitry for /RESET and BSEL 

3.2. Reset and Boot Select 

The reset pin is debounced and has a pull-up resistor on the PCB. Thus, a push-button can be connected directly 
to GND or the pin can be left unconnected if it is not required. The BSEL pin is pulled down internally. If BSEL is 
not required, it can be left unconnected. Figure 3.2 shows how these pins are connected externally and illustrates 
the internal circuitry.  

Figure 3.2 External Circ

GND

/RESET

VCC

 

GND

BSEL

VCC

 

3.3. Debug Access 

The ZWIR4 12 provides debug acce5 ss by means of a JTAG or SWD interface. Figure 3.3 shows an example of 
connecting th ® JTAG heade  dotted 
connection ins are available a

e module with a 20-pin standard ARM
s can be left out and two additional p

r. If no JTAG connection is required, the
s GPIOs.  
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ing and Debugging  Figure 3.3 JTAG / SWD Connection for Programm

TMS

TDI

VCC

TCK

TDO

/RESET

GND

1

3

5

7

9

11

13

2

4

6

8

10

12

14

15

17

19

16

18

20 20 pin ARM
JTAG Header

 

3.4. 

na. The antenna can be connected to the module using a 
coaxial cable nector, or an external antenna terminal on the host PCB can be 
connected to U.FL connector is used, the ANT pin must be left unconnected. An 
external ante Ω microstrip wire. 

Antenna 

There are two options to connect an external anten
 that is mounted on the U.FL con
 the ANT pin. If the on-board 
nna must be connected with a 50 
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4 Pinout 

 

Figure 4.1 Module Pin-out 

23 22 21 20 19 18 17 1624

2 3 4 5 6 7 8 91
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4.1. Command Interface Mode 

Table 4.1 Pin Assignment in Command Mode 

Pin Nr. Name Functional Description / Comments 

1 SPI_MOSI 

2 SPI_MISO 

3 SPI_SCK 

4 /SPI_SSN 

The SPI is either used as the command interface or as the sensor interface. For more 
detailed information, see the ZWIR45xx Command Interface Manual. 

5 UART2_RX 

6 UART2_TX 

UART2 is either used as the command interface or as the sensor interface. For more 
detailed information, see the ZWIR45xx Command Interface Manual. 

7 /RX_ACTIVE 

8 /TX_ACTIVE 

9 /IDLE 

Pins available for the connection of indicator LEDS. Low active, open drain. 

10 /RESET Pulling this pin to low resets the controller and the module. 

11 GND  

12 UART1_RX 

13 UART1_TX 

UART1 is either used as the command interface or as the sensor interface. For more 
detailed information, see the ZWIR45xx Command Interface Manual. 

14 VCC  

15 BSEL 
If this pin is driven high during startup or when releasing the RESET line, the device 
starts its internal boot-loader, allowing reprogramming the device via UART1 or USB.  
Connect to GND if not required. 

16 USB_DM 

17 USB_DP 
USB can be used for the command interface 

18 VBAT Standby Mode power supply 
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Pin Nr. Name Functional Description / Comments 

 

19 Unused  

20 Unused  

21 Unused  

22 Unused  

23 Unused  

24 Unused  

25 Unused Leave unconnected. 

26 Unused Leave unconnected. 

27 Unused Leave unconnected. 

28 GND  

29 ANT Amplified RF output for antenna connection. 

30 GND  

4.2. API-Mode  

f Table 4.2. Pins that have a checkmark in the “5V” column are 5V-tolerant. Note: See important notes at the end o

Table 4.2 Pin Assignment in API Mode 

Startup Function Alter
MCU 

Type 
1 Pin Name 5V native Function 

Port 

1 GPIO7 PA7 

SPI1 – MOSI 

IM3-1, TIM1-1N) 

IO  GPIO (input mode) ADC1 / ADC2 – IN7 

PWM (TIM8-1N, T

2 GPIO6 

SPI1 – MISO 

Timer Break (TIM1, TIM8) 

PA6 IO  GPIO (input mode) 
ADC1 / ADC2 – IN6 

PWM (TIM3-1) 

3 GP A5 

ADC1 / ADC2 – IN5 

IO5 P IO  GPIO (input mode) 

SPI1 – SCK 

DAC – OUT2 

4 GPIO4 PA4 IO  GPIO (input mode) 

 NSS 

USART2 – CK 
 

SPI1 –

DAC – OUT1 

ADC1 / ADC2 – IN4 

5 GPIO3 PA3 IO  GPIO (input mode) 

USART2 – RX 

ADC1 / ADC2 / ADC3 – IN3  

PWM (TIM2-4, TIM5-4) 

6 GPIO PA2 IO  GPIO (input mode) 

USART2 – TX 

ADC1 / ADC2 / ADC3 – IN2 

PWM (TIM2-3, TIM5-3) 

 2 
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Pin Name 
MCU 
Port 

Type 
1 5V Startup Function Alternative Function 

7 GPIO1 PA1 IO  GPIO (input mode) 

USART2 – RTS 

ADC1 / ADC2 / ADC3 – IN1 

PWM (TIM2-2, TIM5-2) 

8 GPIO
PA0-

IO  GPIO (input mode) 

WKUP 

USART2 – CTS 

ADC1 / ADC2 / ADC3 – IN0 

PWM (TIM2-1, TIM5-1) 

Timer Trigger (TIM2) 

 0 
WKUP 

9 GPIO1 PC13 GPIO (input mode) TAMPER-RTC  2 IO  

10 /RESET
, 

PB4 
I  Reset Not available  

NRST

11 GND GND Not available S  Ground 

12 GPIO9 PA10 IO  GPIO (input mode) 
USART1 – RX 

PWM (TIM1-3) 

13 GPIO8 PA9 IO  GPIO (input mode) 
PWM (TIM1-2) 

USART1 – TX 

14 CC VCC S V  Power Supply Not available 

15 BSEL B  Boo Not avOOT0 I  t mode selection ailable 

16 GPIO10 PA11 IO  GPIO (input mode) 

USART1 – CTS 

USB – D- 

CAN – RX 

PWM (TIM1-4) 

17 GPIO11 PA12 IO  GPIO (input mode) 

USART1 – RTS 

USB – D+ 

CAN – TX 

Timer Trigger (TIM1) 

18 V  V
Alternative power supply 

STDBY BAT S  
for Standby Mode 

Not available 

19 TDO PB3 IO  JTAG – TDO 

TRACESW 

SPI1 – SCK 

PWM (TIM2-2) 

20 TMS PA13 IO  JTAG – TMS GPIO 2 

21 TDI PA15 IO  JTAG – TDI 

GPIO 3 

SPI1 – NSS 

Timer Trigger (TIM2) 

22 TCK PA14 IO  JTAG – TCK GPIO 2 

23 GPIO14  PB7 IO GPIO (input mode) 

I C – SDA 
4

2

UART1 – RX  

PWM (TIM4-2) 
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Pin Name 
MCU 
Port 

Type 
1 5V Startup Function Alternative Function 

24 GPIO13 PB6 IO  GPIO (input mode) 

I2C-SCL 

UART1 – TX 

PWM (TIM4-1) 

25 DIG1 - O   lable Not avai

26 P  
PA control (differential) 

ut 
ACTLN - O  

complementary outp
Not available 

27 PACTLP - O  PA control (differential) Not available 

28 GND GND S  Ground Not available 

29 ANT - IO  Antenna pin Not available 

30 GND GND S  Ground Not available 
1. 
2.

The mn indicates the type the pin  - in  I - input only, O - outpu  supply. 

 In order to enable alternative functions, field SWJ_CFG in MCU register AFIO_MAPR must be set to 

In o able alternative functions, field SW CFG _MAPR mu  or 0b100! 

 Remapped function. 

 “Type” colu  of : IO put/output, t only, S - power

0b100! 

st be set to 0b0103. 
4.

rder to en J_  in MCU register AFIO
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5 Physical Characteristics 

5.1. Module Dimensions 

Fi e Dra top, si d b m gure 5.1 Packag wing ( de an otto view) 

 

Table 5.1 Physical Dimensions and Tolerances 

Millimeters Millimeters Symbol 

Min Typ Max 

Symbol 

Min Typ Max 

A 3.5 3.56 3.6 n  1  

D tbd 27,94 tbd w 1.08 1.1 1.12 

E tbd 16,51 tbd i1 tbd 2.67 tbd 

d tbd 2.54 tbd i2 tbd 0.27 tbd 

f tbd 2.54 tbd r tbd 0.5 tbd 

5.2. Recommended PCB Footprint 

Figure 5.2 Recommended PCB Footprint 
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6 Soldering Information 

 

ions do not break during the reflow soldering process of the application PCB, the 
ure 6.1 and Table 6.1 must be maintained. This profile is aligned with the profile 

Table 6.1 Solderin

To ensure that soldered connect
soldering profile described in Fig
defined in the IPC/JEDEC standard J-STD-020D. 

g Profile Parameters (according to J-STD-020D) 

Profile Feature Symbol Min Max Unit 

Time 25°C to TP 8 min  tH  

Peak package body temp 260 °C erature TP  

Preheat / Soak 

Soak temperature 150 °C TS 100 

Soak time 120 s tS 60 

Ramp-up 

Ramp-up rate 3 °C/s TL to TP  

Time maintained above T 150 s L tL  

Time within 5°C of TP 30 s  tP  

Ramp-down 

Ramp-do  rate wn TP to TL  6 °C/s 

 

Figure 6.1 Recomm  Tempe file eflow Soldering (according STD-020Dended rature Pro  for R  to J- ) 

T
em

pe
ra

tu
re
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7 Customization 

 

odule customization. 

8 Ordering Information 

For larger order quantities, it is possible to deliver modules with preprogrammed customer firmware. Depending 
on the quantity and user requirements, hardware customization to fit customer needs might be possible. Please 
contact our support team for requests regarding m

Product Sales Code Description Package 

Z  Unprogrammed module for user application programs  30 pin SMT, 28 mm x 17 mm WIR4512AC1xA

Z Preprogrammed module with serial command rface 30 pin SM  mm x 17 mWIR4512AC1xI  inte T, 28 m 

Z evkit Development kit  WIR4512-D

9 d Documents  Relate

Document File Name 

Z ce Manual ZW Manual_revX.x.pdf WIR45xx Command Interfa IR45xx_CI_

Z gramming Guide ZWIR451x_Programming_Guide_revX.x.pdf WIR451x Pro

ZWIR45xx Over the Air Update Manual A_Update_Manual_revX.x.pdf ZWIR45xx_OT

ZWIR45xx Application Note – Using IPSec and IKEv2 in 
6LoWPANS

ZWIR45xx_App-Note_Using_IPSec_
 

IKEv2_revX.x.pdf 

Visit ZMDI’s website www.zmdi.com or contact your nearest sales office for the latest version of these documents. 
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10 Glossary 

Term Description 

6LoWPAN IPv6 over Low Power Wireless Personal Area Networks 

ADC Analog-to-digital converter 

API Application Programming Interface 

CI Comm  and Interface

DAC Digital-to-analog converter 

GPIO General purpose input/output 

IPv6 Intern n 6 et Protocol Versio

JTAG Joint Test Access Group 

MCU Microcontroller (STM32F103RC) 

OTA Over-the-air update 

PCB Printed Circuit Board 

PWM Pulse-width modulation 

SWD Serial Wire Debug 

TRX Transceiver (ZWIR4502) 

11 Document Revision History 

Revision Date Description 

0.90 April 4, 2011  First release of preliminary version. 
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