
ZALM-301-1

APEX LT SERIES TRANSCEIVER MODULES

DESCRIPTION 

Apex modules provide a cost-effective RF transceiver solution for 2.4GHz 

ZigBee and IEEE 802.15.4 data links and wireless networks. 

 

The ZALM-301-1 Apex LT module is based on EmberTM EM260  

=LJ%HH�QHWZRUN�SURFHVVRU��$OVR�RQERDUG�DUH�D����P:�3RZHU�$PSOLÀHU�

DQG�63,�EDVHG�PLFURSURFHVVRU�LQWHUIDFH��SURYLGLQJ�\RX�ZLWK�WKH�ÁH[LELOLW\�

to choose an external microprocessor based on your application�s needs.

 

The APEX LT provide over 4000 feet of range and is designed to deliver 

constant RF output power across the 2.1 to 3.6V voltage input, ensuring 

consistent performance over the entire life of the battery.

Integrated Transceiver Modules for ZigBee / IEEE 802.15.4

Evaluation Kit available: ZAXM-201-KIT-1 

7KH�LQIRUPDWLRQ�LQ�WKLV�GRFXPHQW�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH��SOHDVH�FRQÀUP�GDWD�LV�FXUUHQW�
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��Designed for EmberZNet networks

��0LQLDWXUH�IRRWSULQW������µ�[������µ

��,QWHJUDWHG�3&%�WUDFH�DQWHQQD

��2SWLRQDO�00&;�FRQQHFWRU�IRU�H[WHUQDO�DQWHQQD

�����5)�FKDQQHOV��&KDQQHO����RSHUDWHV�DW�UHGXFHG�SRZHU�OHYHOV�

��2YHU������IHHW�RI�UDQJH

��Integrated hardware support for Ember InSight Development  

  Environment

��Non-intrusive debug interface (SIF)

��AES 128 bit encryption

��/RZ�SRZHU�FRQVXPSWLRQ

��&RQVWDQW�5)�RXWSXW�SRZHU�RYHU����² ��� 9�YROWDJH�UDQJH

��)&&��,&��DQG�&(�FHUWLÀHG

��5R+6�FRPSOLDQW

ORDERING INFORMATION

Part Number Order Number Supplying Form

 
ZALM-300 Series

$3(;�/7�02'8/(

ZALM-301-1 2XWSXW�SRZHU�����P:��3&%�7UDFH�$QWHQQD

ZALM-301-1C ����P:�2XWSXW�SRZHU��RSWLRQDO�00&;�&RQQHFWRU�ZLWK�00&;�&RQQHFWRU�IRU�XVH�ZLWK�RII�ERDUG�DQWHQQD

ZAXM-201-KIT-1 Engineering Evaluation Kit (to evaluate the ZALM-301-1 module, please utilize the ZAXM-201-KIT-1)

FEATURES

APEX LT MODULE 

ZALM-301-1  
�� (PEHU��(0����SODWIRUP

�� ,QWHJUDWHG�,(((���������� 

 PHY and MAC

�� 'HGLFDWHG�QHWZRUN�SURFHVVRU

�� 63,�RU�8$57�LQWHUIDFH�WR

 application microcontroller

�� +DQGOHV�DOO�=LJ%HH�SURFHVVLQJ�	� 

� WLPLQJ�LQWHQVLYH�WDVNV

APPLICATIONS

+RPH�	� 

Building Automation 
��6HFXULW\

��+9$&�FRQWURO

��/LJKWLQJ�FRQWURO

��7KHUPRVWDWV

Industrial Controls

��)RRG�SURFHVVLQJ�FRQWUROV

��7UDIÀF�0DQDJHPHQW

��6HQVRU�1HWZRUNV

��$VVHW�0DQDJHPHQW

��%DUFRGH�UHDGHU

��3DWLHQW�0RQLWRULQJ

��*OXFRVH�PRQLWRU

Automated Meter  

Reading 
��,Q�PHWHU�DSSOLFDWLRQV

��7KHUPRVWDWV

��,Q�KRPH�GLVSOD\�XQLWV
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ZALM-300 Series

APEX LT MODULE BLOCK DIAGRAM
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EVALUATION KIT

&(/�SURYLGHV�$SH[�(YDOXDWLRQ�.LWV�WR�DVVLVW�XVHUV�LQ�HYDOXDWLQJ�

Apex and Apex LT modules. The key components of the Apex 

(YDOXDWLRQ�.LW�DUH�WKH�LQWHUIDFH�ERDUG�DQG�WKH�&(/�V�$SH[�UDGLR�

module. 

Apex LT module combines an Ember EM260 (Apex LT)  

WUDQVFHLYHU�,&�ZLWK�DQ�1(&�KLJK�JDLQ�3RZHU�$PSOLÀHU�DQG�D�KLJK�

SHUIRUPDQFH�1(&�5),&�VZLWFK�

The interface board features a serial communication interface, a 

power management module, peripherals such as potentiometer 

DQG�DFFHOHURPHWHU��DQG�*3,2�KHDGHUV��7KH�(YDOXDWLRQ�.LW�DOVR�

FRQWDLQV�IRXU�$$�EDWWHULHV�DQG�WZR�86%�FDEOHV�

For more detail information regarding Apex Evaluation Kit, refer to 

the Apex Module Evaluation Kit User Guide document. (KWWS���

ZZZ�FHO�FRP�SGI�PLVF�DSH[VHULHVBXJ�SGI)

Kit Contents:

��(YDOXDWLRQ�%RDUGV����

��=LJ%HH�0RGXOHV����

��86%�&DEOHV����

��$$�%DWWHULHV����

��7HFKQLFDO��,QIRUPDWLRQ�&'����

Order Number Description

ZAXM-201-KIT-1* Engineering Evaluation Kit

��7R�HYDOXDWH�WKH�=$/0�������PRGXOH��SOHDVH�XWLOL]H�WKH� 

  ZAXM-201-KIT-1
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ZALM-300 Series

APEX LT MODULE MICROPROCESSOR

APEX LT modules provide a connection to the Ember Serial API over the SPI allowing the application development to be 

FRPSOHWHG�RQ�D�KRVW�PLFURSURFHVVRU�RI�\RXU�FKRLFH���,Q�DGGLWLRQ�WR�WKH�63,�VLJQDOV��WZR�DGGLWLRQDO�VLJQDOV��Q+267B,17�DQG�

nWAKE) provide a handshake mechanism.  The module provides a slave device with all transactions initiated by the host.  

Please consult the EM260 datasheet for details on the SPI Protocol including:

�� 3K\VLFDO�,QWHUIDFH�&RQÀJXUDWLRQ

�� 63,�7UDQVDFWLRQV

�� 63,�3URWRFRO�7LPLQJ�3DUDPHWHUV�	�:DYHIRUPV

�� 'DWD�)RUPDWWLQJ

�� 63,�&RPPDQGV�	�5HVSRQVHV

�� +DQGOLQJ�5HVHWV�DQG�3RZHU�&\FOLQJ

�� 7UDQVDFWLRQ�([DPSOHV

ANTENNA 

$3(;�DQG�$3(;�/7�PRGXOHV�LQFOXGH�DQ�LQWHJUDWHG�3&%�WUDFH�DQWHQQD���

$Q�RSWLRQDO�00&;�FRQQHFWRU�FDQ�EH�VSHFLÀHG��HQDEOLQJ�FRQQHFWLRQ�WR�

D����RKP�H[WHUQDO�DQWHQQD�RI�WKH�XVHU�V�FKRLFH��6HH�2UGHULQJ� 

Information.

 

7KH�3&%�DQWHQQD�HPSOR\V�DQ�)�$QWHQQD�WRSRORJ\�WKDW�LV�FRPSDFW�DQG�

VXSSRUWV�DQ�RPQL�GLUHFWLRQDO�UDGLDWLRQ�SDWWHUQ�7R�PD[LPL]H�DQWHQQD�HIÀFLHQF\��DQ�DGHTXDWH�JURXQG�SODQH�PXVW�EH�SURYLGHG�

RQ�WKH�KRVW�3&%���,I�SRVLWLRQHG�FRUUHFWO\��WKH�JURXQG�SODQH�RQ�WKH�KRVW�ERDUG�XQGHU�WKH�PRGXOH�FDQ�FRQWULEXWH�VLJQLÀFDQWO\�

to antenna performance. 

The position of the module on the host board and overall design of the product enclosure contribute to antenna perfor-

PDQFH��3RRU�GHVLJQ�HIIHFWV�UDGLDWLRQ�SDWWHUQV�DQG�FDQ�UHVXOW�LQ�UHÁHFWLRQ��GLIIUDFWLRQ��DQG�RU�VFDWWHULQJ�RI�WKH�WUDQVPLWWHG�

VLJQDO��0HDVXUHG�UDGLDWLRQ�SDWWHUQV�RI�WKHVH�PRGXOHV�DUH�DYDLODEOH�IURP�&DOLIRUQLD�(DVWHUQ�/DEV�DQG�FDQ�EH�XVHG�WR�

benchmark design performance.

Here are some design guidelines to help ensure antenna performance:

�� 1HYHU�SODFH�WKH�JURXQG�SODQH�RU�URXWH�FRSSHU�WUDFHV�GLUHFWO\�XQGHUQHDWK�WKH�DQWHQQD�SRUWLRQ�RI�WKH�PRGXOH�

�� 1HYHU�SODFH�WKH�DQWHQQD�FORVH�WR�PHWDOOLF�REMHFWV�

�� ,Q�WKH�RYHUDOO�GHVLJQ��HQVXUH�WKDW�ZLULQJ�DQG�RWKHU�FRPSRQHQWV�DUH�QRW�SODFHG�QHDU�WKH�DQWHQQD�

�� 'R�QRW�SODFH�WKH�DQWHQQD�LQ�D�PHWDOOLF�RU�PHWDOOL]HG�SODVWLF�HQFORVXUH�

�� .HHS�SODVWLF�HQFORVXUHV��FP�RU�PRUH�IURP�WKH�DQWHQQD�LQ�DQ\�GLUHFWLRQ�

TOP VIEW TOP VIEW
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ZALM-300 Series

2ULHQWDWLRQ�RI�(87�3HDN�*DLQ�ZDV�LQ�WKH�+RUL]RQWDO�3RVLWLRQ��7KH�UHFHLYHU�DQWHQQD�ZDV�LQ�WKH�+RUL]RQWDO�3RVLWLRQ�
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ZALM-300 Series

MODES OF OPERATION 

7KH�$SH[�/7�VXSSRUWV�WKUHH�SRZHU�PRGHV��3URFHVVRU�$&7,9(��SURFHVVRU�,'/(��DQG�'((3�6/((3������������������������������

Processor ACTIVE

In this mode all operations are running normally. 

Processor IDLE

While in idle mode, code execution halts until any interrupt occurs. All modules of the EM260 including the radio continue to 

operate normally. The EmberZNet stack automatically invokes idle as appropriate. 

Deep Sleep

To achieve the lowest power consumption, the module can be set in DEEP SLEEP mode. In this mode most of the function-

DOLWLHV�RI�WKH�PRGXOHV�DUH�WXUQHG�RII�ZLWK�WKH�H[FHSWLRQ�RI�WKH�FULWLFDO�IXQFWLRQV�VXFK�DV�*3,2�SDGV�DQG�5$0�WKDW�LV�SRZHUHG�

E\�WKH�KLJK�YROWDJH�VXSSO\��'&&B3$'6���

The module can be taken out of DEEP SLEEP in 3 ways:

���&RQÀJXULQJ�WKH�VOHHS�WLPHU�WR�JHQHUDWH�DQ�LQWHUUXSW�DIWHU�VRPH�SHULRGV�RI�WLPH�

�� ,VVXLQJ�H[WHUQDO�LQWHUUXSW�VLJQDO�

�� ,VVXLQJ�FRPPDQGV�WKURXJK�WKH�6,)�LQWHUIDFH�

,Q�'((3�6/((3�WKH�FXUUHQW�FRQVXPSWLRQ�RI�WKH�PRGXOH�ZLOO�GURS�WR����e$�����e$�ZLWK�RSWLRQDO�������N+]�RVFLOODWRU�HQ-

abled).

For more detail information on modes of operation refer to Ember EM260 datasheet available at Ember�s website  

(ZZZ�HPEHU�FRm)
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ZALM-300 Series

POWER AMPLIFIER REGULATOR CONTROL LINE 

7KH�$3(;�/7�PRGXOH�LQFOXGHV�D�VHSDUDWH����9�UHJXODWRU�IRU�D�SRZHU�DPSOLÀHU�ELDV�WKDW�HQDEOHV�FRQVLVWHQW�PRGXOH�RXW-

SXW�SHUIRUPDQFH�RYHU�WKH�ZLGH�����²���6V voltage range.  To prevent excessive sleep currents, this regulator should be 

disabled when the module is in sleep mode.  An external pull up resistor option is provided on each module (R6) that allows 

the regulator to be constantly enabled.  This option increases the sleep current of the module to a point well above the 

VSHFLÀHG�YDOXHV�

63(&,),&$7,216��³��93$B(1��$3(;�/7�

Parameter Min Typ Max Unit

Regulator enable voltage 0.95 V

Regulator disable voltage 0.4 V

Enable line current (VEN = 0) 0.1 e$

Enable line current (VEN = VDD) 10 µA

Turn on Time 250 µsec

On the APEX LT module the VPA_EN control must be provided by the host microprocessor.  In normal operation, the VPA_

EN line must be set high.  It must be set low when the module is put into sleep mode in conjunction with putting the EM260 

into deep sleep.  Upon module wake-up, a 250µsec turn-on time must be provided prior to any transmission, allowing the 

PRGXOH¶V�UHJXODWRU�WR�VHWWOH���1RWH�WKDW�WKLV�����VHF�UHTXLUHPHQW�DSSOLHV�RQO\�WR�WKH�H[WHUQDO�SRZHU�DPSOL¿HU��WKH�ZDNH�XS�

time for the EM260 is separate from this value.   

,I�WKH�DSSOLFDWLRQ�GRHV�QRW�SXW�WKH�PRGXOH�WR�VOHHS�RU�LI�VOHHS�FXUUHQW�LV�QRW�DQ�LVVXH��WKH�SRZHU�DPSOLÀHU�UHJXODWRU�PD\�

be permanently enabled by tying the control line high.  In this setup, the sleep current will increase by 80µA over the 5µA 

6WDQGE\�&XUUHQW�ÀJXUH�SURYLGHG�LQ�(OHFWULFDO�6SHFLÀFDWLRQV��

SIF INTERFACE 

The APEX LT module provide access to the SIF module programming and debug interface.  

&RQVXOW�WKH�(0����GDWDVKHHW�IRU�IXUWKHU�GHWDLOV�RQ�WKH�IROORZLQJ�6,)�IHDWXUHV�

�� 3URGXFWLRQ�7HVWLQJ

�� )LUPZDUH�'RZQORDG

�� 3URGXFW�&RQWURO�DQG�&KDUDFWHUL]DWLRQ

HOST PROTOCOL INTERFACE COMMANDS

For information on Host Protocol Interface Commands and for other software-related documents refer to Ember�s website:

http://www.ember.com/products_documentation.html
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ZALM-300 Series

ABSOLUTE MAXIMUM RATINGS

Rating Value Unit

Power Supply Voltage 3.6 Vdc

Voltage on Any Digital Pin VDD + 0.3, 

Max 3.6
Vdc

RF Input Power +10 dBm

Storage Temperature Range -45 to 125 �&

Note:  Exceeding the maximum ratings may cause permanent damage to the module or devices.

5(&200(1'('��23(5$7,1*�&21',7,216�

&KDUDFWHULVWLF Min Typ Max Unit

Power Supply Voltage (VDD) 2.1 3.6 V

,QSXW�)UHTXHQF\ 2405 2480 MHz

Ambient Temperature Range -40 25 85 �&

Logic Input Low Voltage 0 20% VDD V

Logic Input High Voltage 80% VDD VDD V

DC CHARACTERISTICS (@ 25°C, VDD = 3.3V unless otherwise noted)

Parameter Min Typ Max Unit

Logic Input Low 0 0.2 x VDD V

Logic Input High 0.8 x VDD VDD V

/RJLF�2XWSXW�/RZ 0 0.18 x VDD V

/RJLF�2XWSXW�+LJK 0.82 x VDD VDD V

3RZHU�&RQVXPSWLRQ

Transmit Mode (100mW output):

     APEX LT 170 mA

Receive Mode:

     APEX LT 37 mA

Standby Mode:

     10mW 5 e$

     100mW 5 µA

 

Downloaded from Datasheet.su           



ZALM-300 Series

RF CHARACTERISTICS (@ 25°C, VDD = 3.3V unless otherwise noted)

Parameter Min Typ Max Unit

*HQHUDO�&KDUFWHULVWLFV

5)�)UHTXHQF\�5DQJH 2400 2483.5 MHz

RF Data Rate 250 kbps

Transmitter

1RPLQDO�2XWSXW�3RZHU 20 dBm

3URJUDPPDEOH�2XWSXW�3RZHU�5DQJH 32 dB

Error Vector Magnitude 15 35 %

Receiver

5HFHLYHU�6HQVLWLYLW\�����3(5��²�QRUPDO�PRGH -92 -96 dBm

5HFHLYHU�6HQVLWLYLW\�����3(5��²�boost mode* -93 -97 dBm

Saturation (Maximum Input Level) (1% PER) 0 dBm

802.15.4 Adjacent Channel Rejection:

     APEX LT 30 dB

���������$OWHUQDWH�&KDQQHO�5HMHFWLRQ 40 dB

802.11 g Rejection (±10 MHz):

     APEX LT 30 dB

*Boost Mode is an optional software-selectable high performance mode designed to increase receiver sensitivity.

 Note:  Refer to Ember EM260 datasheet for additional details.

PIN SIGNALS I/O PORT CONFIGURATION

7KH�$3(;�/7�PRGXOH�KDV�D����HGJH�,�2�LQWHUIDFHV�IRU�FRQQHFWLRQ

to the user�s host board.  Figure 1 shows the layout of the 28 edge castellations. 

PIN 1

PIN 10

PIN 28

PIN 19

Figure 1 (Top View)
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APEX LT I/O PIN ASSIGNMENTS

Pin # Name Type Description

1 *5281' GND Ground

2 *5281' GND Ground

3 *5281' GND Ground

4 *5281' GND Ground

5 VDD PI Power Supply Input

6 nRESET DI Reset, active low

7 026, DI 63,�'DWD��0DVWHU�2XW�6ODYH�,Q��IURP�+RVW�WR�$3(;�/7�

8 0,62 '2 63,�'DWD��0DVWHU�,Q�6ODYH�2XW��IURP�$3(;�/7�WR�+RVW�

9 6&/. DI 63,�&ORFN��IURP�+RVW�WR�$3(;�/7�

10 93$B(1 DI APEX LT Enable, active high (see section of �3RZHU�$PSOLÀHU�5HJXODWRU�

&RQWURO�/LQHµ)

11 nRTS '2 8$57�576

12 Q66(/B,17�Q&76 DI 63,�6ODYH�6HOHFW��IURP�+RVW�WR�$3(;�/7��8$57�&76

13 37,B(1 '2 PTI Frame signal

14 37,B'$7$ '2 PTI Data signal

15 TXD '2 8$57�7;'

16 Q+267B,17�5;' '2�', +RVW�,QWHUUXSW�6LJQDO��IURP�$3(;�/7�WR�+RVW��RU�8$57�5;'

17 nWAKE DI Wake Interrupt Signal (from host to APEX LT)

18 *5281' GND Ground

19 6,)B&/. DI SIF Interface clock

20 6,)B0,62 '2 6,)�,QWHUIDFH�PDVWHU�LQ�VODYH�RXW

21 6,)B026, DI 6,)�,QWHUIDFH�PDVWHU�RXW�VODYH�LQ

22 Q6,)B/2$' ',�'2 SIF Interface load strobe

23 SDBG '2 Spare Debug Signal

24 /,1.B$&7,9,7< '2 Link and Activity signal

25 *5281' GND Ground

26 *5281' GND Ground

27 *5281' GND Ground

28 *5281' GND Ground

8QXVHG�,�2�SLQV�VKRXOG�EH�OHIW�XQFRQQHFWHG�DQG�WKH�SLQ�VWDWH�VHW�YLD�WKH�+RVW�3URWRFRO�

DI = Digital Input    PI = Power Input

'2� �'LJLWDO�2XWSXW� � � *1'� �*URXQG

AI = Analog Input

$2� �$QDORJ�2XWSXW
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ZALM-300 Series

DIMENSIONS: ZALM-301-1 Apex LT 

Dimensions in inches. Tolerances = +/-0.005� unless otherwise noted.

',0(16,216��=$/0������&�$SH[�/7�ZLWK�2SWLRQDO�00&;�&RQQHFWRU

Dimensions in inches. Tolerances = +/-0.005� unless otherwise noted.
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Optional MMCX Connector

for external antenna
Overall Height

w/MMCX Connector
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ZALM-300 Series

PCB COPPER PATTERN LAYOUT: Apex LT  

Dimensions in inches. Tolerances = +/-0.005� unless otherwise noted.

0.850

0.090

0.050

0.240

0.025

0.025

0
.9

7
0

0.100 Pitch Typ0.040 0.125 Typ 28 Pads

0.070 Typ 28 Pads

Recommended Host PCB Board Edge

0.040

PIN 128

PCB PASTE STENCIL PATTERN: Apex LT 

Dimensions in inches. Tolerances = +/-0.005� unless otherwise noted.

0.900

0.100 Pitch Typ0.065 0.100 Typ 28 Pads

0.070 Typ 28 Pads

0.065

PIN 128
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ZALM-300 Series

PCB Keep-out areas: Apex LT

Dimensions in inches. Tolerances = +/-0.005� unless otherwise noted.

)RU�RSWLPXP�DQWHQQD�SHUIRUPDQFH��WKH�$3(;�/7�PRGXOHV�VKRXOG�EH�PRXQWHG�ZLWK�WKH�3&%�WUDFH�DQWHQQD�RYHUKDQJLQJ�

the edge of the host board.  To further improve performance, a ground plane may be placed on the host board under the 

PRGXOH��XS�WR�WKH�3&%�HGJH��7KH�LQVWDOODWLRQ�RI�DQ�XQLQWHUUXSWHG�JURXQG�SODQH�RQ�D�OD\HU�GLUHFWO\�EHQHDWK�WKH�PRGXOH�ZLOO�

DOVR�DOORZ�\RX�WR�UXQ�WUDFHV�XQGHU�WKLV�OD\HU��&(/�FDQ�SURYLGH�DVVLVWDQFH�ZLWK�\RXU�3&%�OD\RXW�

1
.2

7
5

1.000

1.200

0.190

0.315 0.050

If optional MMCX connector is specified, edge

of host board must be notched as shown

Edge of Host PCB

Recommended overhang
for PCB Antenna = 0.230

If module does not overhang edge
of host PCB, no components, copper
or traces are allowed in this area

Component Keep Out Area:

No components within 0.100 inches of module 
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ZALM-300 Series

PROCESSING

5HFRPPHQGHG�5HÁRZ�3URÀOH�
 

Parameters Values 

 5DPS�XS�UDWH��IURP�7VRDNPD[�WR�7SHDN��� � ���VHF�PD[�

� 0LQLPXP�6RDN�7HPSHUDWXUH�� � ����&�

� 0D[LPXP�6RDN�7HPSHUDWXUH�� � ����&�

 Soak Time   60-120 sec 

� 7/LTXLGXV�� � ����&�

 Time above TL  60-150 sec 

� 7SHDN�� � ��������&�

 Time within 5º of Tpeak   20-30 sec 

 Time from 25º to Tpeak   8 min max 

� 5DPS�GRZQ�UDWH�� � ��&�VHF�PD[�

$FKLHYH�WKH�EULJKWHVW�SRVVLEOH�VROGHU�ÀOOHWV�ZLWK�D�JRRG�VKDSH�DQG�ORZ�FRQWDFW�DQJOH�

Pb-Free Soldering Paste 

8VH�RI�´1R�&OHDQµ�VROGHULQJ�SDVWH�LV�VWURQJO\�UHFRPPHQGHG��DV�LW�GRHV�QRW�UHTXLUH�FOHDQLQJ�DIWHU�WKH�VROGHULQJ�SURFHVV��

Note:�7KH�TXDOLW\�RI�WKH�VROGHU�MRLQWV�RQ�WKH�FDVWHOODWLRQV���KDOI�YLDV���ZKHUH�WKH\�FRQWDFW�WKH�KRVW�ERDUG�VKRXOG�PHHW�WKH�DSSURSULDWH� 

� � ,3&�VSHFLÀFDWLRQ��6HH�,3&�$�����'�$FFHSWDELOLW\�RI�(OHFWURQLF�$VVHPEOLHV��VHFWLRQ�������&DVWHOODWHG�7HUPLQDWLRQV��

Cleaning 

In general, cleaning the populated modules is strongly discouraged. Residuals under the module cannot be easily removed 

with any cleaning process.

��� &OHDQLQJ�ZLWK�ZDWHU�FDQ�OHDG�WR�FDSLOODU\�HIIHFWV�ZKHUH�ZDWHU�LV�DEVRUEHG�LQWR�WKH�JDS�EHWZHHQ�WKH�KRVW�ERDUG�DQG��

� WKH�PRGXOH��7KH�FRPELQDWLRQ�RI�VROGHULQJ�ÁX[�UHVLGXDOV�DQG�HQFDSVXODWHG�ZDWHU�FRXOG�OHDG�WR�VKRUW�FLUFXLWV�EHWZHHQ��

 neighboring pads. Water could also damage any stickers or labels.

��� &OHDQLQJ�ZLWK�DOFRKRO�RU�D�VLPLODU�RUJDQLF�VROYHQW�ZLOO�OLNHO\�ÁRRG�VROGHULQJ�ÁX[�UHVLGXDOV�LQWR�WKH�WZR�KRXVLQJV��ZKLFK�LV��

 not accessible for post-washing inspection. The solvent could also damage any stickers or labels.

��� 8OWUDVRQLF�FOHDQLQJ�FRXOG�GDPDJH�WKH�PRGXOH�SHUPDQHQWO\��

7KH�EHVW�DSSURDFK�LV�WR�FRQVLGHU�XVLQJ�D�´QR�FOHDQµ�VROGHULQJ�SDVWH�DQG�HOLPLQDWH�WKH�SRVW�VROGHULQJ�FOHDQLQJ�VWHS�

Optical Inspection

After soldering the Module to the host board, consider optical inspection to check the following:

��� 3URSHU�DOLJQPHQW�DQG�FHQWHULQJ�RI�WKH�PRGXOH�RYHU�WKH�SDGV�

��� 3URSHU�VROGHU�MRLQWV�RQ�DOO�SDGV�

��� ([FHVVLYH�VROGHU�RU�FRQWDFWV�WR�QHLJKERULQJ�SDGV��RU�YLDV�
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ZALM-300 Series

5HSHDWLQJ�5HÁRZ�6ROGHULQJ
2QO\�D�VLQJOH�UHÁRZ�VROGHULQJ�SURFHVV�LV�HQFRXUDJHG�IRU�KRVW�ERDUGV�

Wave Soldering

,I�D�ZDYH�VROGHULQJ�SURFHVV�LV�UHTXLUHG�RQ�WKH�KRVW�ERDUGV�GXH�WR�WKH�SUHVHQFH�RI�OHDGHG�FRPSRQHQWV��RQO\�D�VLQJOH�ZDYH�

soldering process is encouraged.

Hand Soldering

+DQG�VROGHULQJ�LV�SRVVLEOH��8VH�D�VROGHULQJ�LURQ�WHPSHUDWXUH�VHWWLQJ�HTXLYDOHQW�WR�����&��IROORZ�,3&�UHFRPPHQGDWLRQV�

UHIHUHQFH�GRFXPHQW�,3&������

5HZRUN

7KH�$SH[�/7�0RGXOH�FDQ�EH�XQVROGHUHG�IURP�WKH�KRVW�ERDUG��8VH�RI�D�KRW�DLU�UH�ZRUN�WRRO�DQG�KRW�SODWH�IRU�SUH�KHDWLQJ�IURP�

underneath is recommended. Avoid overheating.

!Warning   Never attempt a rework on the module itself, e.g. replacing individual components. Such actions will terminate 

warranty coverage.

Additional Grounding

Attempts to improve module or system grounding by soldering braids, wires, or cables onto the module RF shield cover 

LV�GRQH�DW�WKH�FXVWRPHUV�RZQ�ULVN��7KH�QXPHURXV�JURXQG�SLQV�DW�WKH�PRGXOH�SHULPHWHU�VKRXOG�EH�VXIÀFLHQW�IRU�RSWLPXP�

immunity to external RF interference.

PROCESSING (Continued)
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ZALM-300 Series

AGENCY CERTIFICATIONS

)&&�3DUW��������0RGXOH�&HUWLÀHG��0RELOH�

7KH�$3(;�/7�PRGXOHV�FRPSO\�ZLWK�3DUW����RI�WKH�)HGHUDO�&RPPXQLFDWLRQV�&RPPLVVLRQ�UXOHV�DQG�UHJXODWLRQV�

7R�PHHW�WKH�)&&�&HUWLÀFDWLRQ�UHTXLUHPHQWV��WKH�XVHU�PXVW�PHHW�WKHVH�UHJXODWLRQV�

�� 7KH�WH[W�RQ�WKH�)&&�,'�ODEHO�SURYLGHG�ZLWK�WKH�PRGXOH�PXVW�EH�SODFHG�RQ�WKH�RXWVLGH�RI�WKH�ÀQDO�SURGXFW�

�� 7KH�PRGXOHV�PD\�RQO\�XVH�WKH�DQWHQQDV�WKDW�KDYH�EHHQ�WHVWHG�DQG�DSSURYHG�ZLWK�WKHVH�PRGXOHV��

³�7KH�RQ�ERDUG�3&%�WUDFH�DQWHQQD

³�1HDUVRQ�6���&/���500�����6�DQWHQQD�

7R�PHHW�WKH�6HFWLRQ��������HPLVVLRQ�UHTXLUHPHQWV�LQ�WKH�UHVWULFWHG�IUHTXHQF\�EDQGV�RI�6HFWLRQ���������WKH�WUDQVFHLYHU�

transmitter power for the APEX LT (EM260) module needs to be reduced from the typical maximum setting on the upper 

two channels (2475 MHz and 2480 MHz).  Maximum values are TBD.

3HU�6HFWLRQ��������WKH�$3(;�/7�PRGXOH�KDV�EHHQ�FHUWLÀHG�E\�WKH�)&&�IRU�XVH�ZLWK�RWKHU�SURGXFWV�ZLWKRXW�DGGLWLRQDO�

FHUWLÀFDWLRQ���$Q\�PRGLÀFDWLRQV�WR�WKLV�SURGXFW�PD\�YLRODWH�WKH�UXOHV�RI�WKH�)HGHUDO�&RPPXQLFDWLRQV�&RPPLVVLRQ�DQG�PDNH�

operation of the product unlawful.

Per Sections 15.107 and 15.109, the user�s end product must be tested for unintentional radiators compliance.

3HU�6HFWLRQ����&�)�5��6HF��������E���WKH�$3(;�/7�PRGXOHV�LV�FHUWLÀHG�DV�PRELOH�GHYLFHV�IRU�WKH�)&&�UDGLDWLRQ�H[SRVXUH�

limits set forth for an uncontrolled environment.  The antennas used with these modules must be installed to provide a 

separation distance of at least 8 inches (20cm) from all persons.  If the module is to be used in a handheld application, the 

XVHU�LV�UHVSRQVLEOH�IRU�SDVVLQJ�DGGLWLRQDO�)&&�SDUW��������UXOHV��6$5��DQG�)&&�*XLGHOLQHV�IRU�+XPDQ�([SRVXUH�WR�5DGLR�

)UHTXHQF\�(OHFWURPDJQHWLF�)LHOGV��2(7�%XOOHWLQ�DQG�6XSSOHPHQW�&�

,&�&HUWLÀFDWLRQ�³�&DQDGD�

7KH�$3(;�/7�PRGXOH�LV�,&�FHUWLÀHG��7KH�ODEHOLQJ�UHTXLUHPHQWV�IRU�,QGXVWU\�&DQDGD�DUH�VLPLODU�WR�WKRVH�RI�WKH�)&&���$�

YLVLEOH�ODEHO�RQ�WKH�RXWVLGH�RI�WKH�ÀQDO�SURGXFW�PXVW�GLVSOD\�WKH�,&�ODEHOLQJ���7KH�XVHU�LV�UHVSRQVLEOH�IRU�WKH�HQG�SURGXFW�WR�

FRPSO\�ZLWK�,&�,&(6������8QLQWHQWLRQDO�UDGLDWRUV��

&(�&HUWLÀFDWLRQ�³�(XURSH�

7KH�$3(;�PRGXOH�LV�&(�FHUWLÀHG��7KH�&(�PDUNLQJ�PXVW�EH�DIÀ[HG�OHJLEO\�DQG�LQGHOLEO\�WR�D�YLVLEOH�ORFDWLRQ�RQ�WKH�XVHU�V�

product.

FCC Approved Antennas

����,QWHJUDWHG�3&%�WUDFH�DQWHQQD

����1HDUVRQ�6���&/���500�����6��²�$����*+]�'LSROH�DQWHQQD�ZLWK�D���LQFK�FDEOH�DQG�D�ULJKW�DQJOH�00&;�FRQQHFWRU�
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ZALM-300 Series

6+,30(17��+$1'/,1*��$1'�6725$*(

6KLSPHQW�

7KH�$SH[�/7�0RGXOH�LV�GHOLYHUHG�LQ�WUD\V�RI�����(DFK�SDFNDJH�FRQVLVW�RI���WUD\V�DQG�WKHUHIRUH�WKH�WRWDO�PRGXOH�TXDQWLW\�SHU�

package is 160.

Handling

The Apex LT Module is designed and packaged to be processed in an automated assembly line.

!Warning   The Apex LT Module contain a highly sensitive electronic circuitry. Handling without proper ESD protection 

may destroy or damage the module permanently. 

!Warning  $FFRUGLQJ�WR�-('(&�,63��the Apex LT Module is moisture sensitive devices. Appropriate handling instructions 

and precautions are summarized in Section 2.1. Read carefully to prevent permanent damage due to moisture intake. 

0RLVWXUH�6HQVLWLYLW\�/HYHO��06/�

MSL 3, per J-STD-033 
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5()(5(1&(6�	�5(9,6,21�+,6725<
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'DWDVKHHW�8QLÀFDWLRQ�IRU�=LJ%HH�SURGXFW�OLQH

1�$

Disclaimer 

��7KH�LQIRUPDWLRQ�LQ�WKLV�GRFXPHQW�LV�FXUUHQW�DV�RI�-DQXDU\��������7KH�LQIRUPDWLRQ�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�� �

� QRWLFH��)RU�DFWXDO�GHVLJQ�LQ��UHIHU�WR�WKH�ODWHVW�SXEOLFDWLRQV�RI�&(/�GDWD�VKHHWV�RU�GDWD�ERRNV��HWF���IRU�WKH�PRVW��

� XS�WR�GDWH�VSHFLÀFDWLRQV�RI�&(/�SURGXFWV��1RW�DOO�SURGXFWV�DQG�RU�W\SHV�DUH�DYDLODEOH�LQ�HYHU\�FRXQWU\��3OHDVH���

� FKHFN�ZLWK�DQ�&(/�VDOHV�UHSUHVHQWDWLYH�IRU�DYDLODELOLW\�DQG�DGGLWLRQDO�LQIRUPDWLRQ�

 

��1R�SDUW�RI�WKLV�GRFXPHQW�PD\�EH�FRSLHG�RU�UHSURGXFHG�LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV�ZLWKRXW�WKH�SULRU�ZULWWHQ�� �

� FRQVHQW�RI�&(/��&(/�DVVXPHV�QR�UHVSRQVLELOLW\�IRU�DQ\�HUURUV�WKDW�PD\�DSSHDU�LQ�WKLV�GRFXPHQW�

 

��&(/�GRHV�QRW�DVVXPH�DQ\�OLDELOLW\�IRU�LQIULQJHPHQW�RI�SDWHQWV��FRS\ULJKWV�RU�RWKHU�LQWHOOHFWXDO�SURSHUW\�ULJKWV�RI��

� WKLUG�SDUWLHV�E\�RU�DULVLQJ�IURP�WKH�XVH�RI�&(/�SURGXFWV�OLVWHG�LQ�WKLV�GRFXPHQW�RU�DQ\�RWKHU�OLDELOLW\�DULVLQJ�IURP�WKH��

 use of such products. No license, express, implied or otherwise, is granted under any patents, copyrights or other  

� LQWHOOHFWXDO�SURSHUW\�ULJKWV�RI�&(/�RU�RWKHUV�

 

��'HVFULSWLRQV�RI�FLUFXLWV��VRIWZDUH�DQG�RWKHU�UHODWHG�LQIRUPDWLRQ�LQ�WKLV�GRFXPHQW�DUH�SURYLGHG�IRU�LOOXVWUDWLYH�� �

 purposes in semiconductor product operation and application examples. The incorporation of these circuits,   

� VRIWZDUH�DQG�LQIRUPDWLRQ�LQ�WKH�GHVLJQ�RI�D�FXVWRPHU�V��HTXLSPHQW�VKDOO�EH�GRQH�XQGHU�WKH�IXOO�UHVSRQVLELOLW\�RI�WKH��

� FXVWRPHU��&(/�DVVXPHV�QR�UHVSRQVLELOLW\�IRU�DQ\�ORVVHV�LQFXUUHG�E\�FXVWRPHUV�RU�WKLUG�SDUWLHV�DULVLQJ�IURP�WKH�XVH��

 of these circuits, software and information.

 

��:KLOH�&(/�HQGHDYRUV�WR�HQKDQFH�WKH�TXDOLW\��UHOLDELOLW\�DQG�VDIHW\�RI�&(/�SURGXFWV��FXVWRPHUV�DJUHH�DQG�� �

 acknowledge that the possibility of defects thereof cannot be eliminated entirely. To minimize risks of damage to  

� SURSHUW\�RU�LQMXU\��LQFOXGLQJ�GHDWK��WR�SHUVRQV�DULVLQJ�IURP�GHIHFWV�LQ�&(/�SURGXFWV��FXVWRPHUV�PXVW�LQFRUSRUDWH�

� VXIÀFLHQW�VDIHW\�PHDVXUHV�LQ�WKHLU�GHVLJQ��VXFK�DV�UHGXQGDQF\��ÀUH�FRQWDLQPHQW�DQG�DQWL�IDLOXUH�IHDWXUHV�
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