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     MO-CC1110F32 

Low-Power SoC with Sub-1 GHz RF Transceiver module  
 

                                                                

 

 

 

 

 

 

 

 

 

 

                                                      

 

 

                                                         

 

 

CC1110  Description: (Block Diagram) 

 

Description 

The EBWISE MO-CC1110F32 RF module is a true low-power sub-1 

GHz system-on-chip (SoC) designed for low power 

wireless applications. The module has built-in TI CC1110F32 chip 

which combines the excellent performance RF transceiver and 

8051 base MCU, with 32 kB programmable flash memory and 4 kB 

of RAM,   

The core RF IC CC1110F32 is highly suited for systems where very 

low power consumption is required. This is ensured by several 

advanced low-power operating modes.  
Key Features Radio 

o High-performance RF transceiver based on the market-leading CC1101 

o High sensitivity (−110dBm at 1.2 kBaud) 

o Programmable data rate up to 500 kBps 

o Programmable output power up to 10 dBm for all supported frequencies 

o Frequency range:400- 464MHz @434A type 

                  830 - 900 MHz @868A type 

o Low current consumption (RX: 16.2 mA @1.2 kBaud,  

TX: 15.2 mA @ −6 dBm output power) 

o Power down consumption:0.3uA (PM3 mode) 

o Digital RSSI / LQI support 

o Extend Antenna connector : MHF Type connector  

        

MCU, Memory, and Peripherals 

o High performance and low power 8051microcontroller core. 

o Powerful DMA functionality 

o 32 KB in-system programmable flash,and 4 KB RAM                                        

o 128-bit AES security coprocessor 

o 7 - 12 bit ADC with up to eight inputs 

o I2S interface /two USARTs 

o 16-bit timer with DSM mode / Three 8-bit timers 

o 21 GPIO pins 
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Pin Descriptions: 

Pin Pin name Pin type Description 

1 GND Ground  

2 VCC33 Power 2.0V~3.6V power supply 

3 RESET DI Reset, active low 

4 P1_7 DI/O Port1.7 

5 P1_6 DI/O Port1.6 

6 P1_5 DI/O Port1.5 

7 P1_4 DI/O Port1.4 

8 P1_3 DI/O Port1.3 

9 P1_2 DI/O Port1.2 

10 P1_1 DI/O Port1.1 

11 P1_0 DI/O Port1.0 

12 P0_0 DI/O Port0.0 

13 GND Ground  

14 GND Ground  

15 P0_1 DI/O Port0.1 

16 P0_2 DI/O Port0.2 

17 P0_3 DI/O Port0.3 

18 P0_4 DI/O Port0.4 

19 P0_5 DI/O Port0.5 

20 P0_6 DI/O Port0.6 

21 P0_7 DI/O Port0.7 

22 P2_0 DI/O Port2.0 

23 P2_1 (DO) DI/O Port2.1 

24 P2_2 (DC) DI/O Port2.2 

25 GND Ground  

26 GND Ground  

27 RFOUT RF RF output Pin 
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Module’s dimension  
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Absolute Maximum Ratings 

Under no circumstances must the absolute maximum ratings given in Table 2 be violated. Stress 

exceeding one or more of the limiting values may cause permanent damage to the device. 

 

 

Operating Conditions 

The operating conditions for CC1110EMS are listed Table 3 in below. 
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Electrical Specifications(Refer to CC1110) 

TA=25°C, VDD=3.0V if nothing else stated.  
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RF Receive Section 

TA=25°C, VDD=3.0V if nothing else stated. 

Parameter  Min  Typ  Max  Unit  Condition/Note  

Receiver sensitivity 

315/433/868/915MHz  

 –109   dBm  2-FSK, 1.2kbps, 5.2kHz deviation, 1% packet error rate, 20 

bytes packet length, 58kHz digital channel filter bandwidth  

 –99   dBm  2-FSK, 38.4kbps, 20kHz deviation, 1% packet error rate, 20 

bytes packet length, 100kHz digital channel filter bandwidth  

 -87   dBm  2-FSK, 250kbps, 127kHz deviation, 1% packet error rate, 20 

bytes packet length, 540kHz digital channel filter bandwidth  

 -86   dBm  OOK, 250kbps OOK, 1% packet error rate, 20 bytes packet 

length, 540kHz digital channel filter bandwidth  

Saturation   –15   dBm   

Digital channel filter 

bandwidth  

58   812  kHz  User programmable. The bandwidth limits are proportional to 

crystal frequency (given values assume a 26.0MHz crystal).  

Adjacent channel 

rejection, 868MHz  

 23   dB  2-FSK, 38.4kbps, 20kHz deviation, 1% packet error rate, 20 

bytes packet length, 100kHz digital channel filter, 150kHz 

channel spacing Desired channel 3dB above the sensitivity limit.  

Alternate channel 

rejection, 868MHz  

 33   dB  2-FSK, 38.4kbps, 20kHz deviation, 1% packet error rate, 20 

bytes packet length, 100kHz digital channel filter, 150kHz 

channel spacing Desired channel 3dB above the sensitivity limit.  

Image channel 

rejection, 868MHz  

 29   dB  2-FSK, 38.4kbps, 20kHz deviation, 1% packet error rate, 20 

bytes packet length, 100kHz digital channel filter, 150kHz 

channel spacing, IF frequency 305kHz Desired channel 3dB 

above the sensitivity limit.  

Blocking at 1MHz 

offset, 868MHz  

 52   dB  Desired channel 3dB above the sensitivity limit. Compliant to 

ETSI EN 300 220 class 2 receiver requirement.  

Blocking at 2MHz 

offset, 868MHz  

 54   dB  Desired channel 3dB above the sensitivity limit. Compliant to 

ETSI EN 300 220 class 2 receiver requirement.  

Blocking at 5MHz 

offset, 868MHz  

 61   dB  Desired channel 3dB above the sensitivity limit. Compliant to 

ETSI EN 300 220 class 2 receiver requirement.  

Blocking at 10MHz 

offset, 868MHz  

 64   dB  Desired channel 3dB above the sensitivity limit. Compliant to 

ETSI EN 300 220 class 2 receiver requirement.  

Spurious emissions    –57 

–47  

dBm 

dBm  
25MHz – 1GHz Above 1GHz  

 

Table 6: RF Receive Section 
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RF Transmit Section 

TA=25°C, VDD=3.0V if nothing else stated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameter  Min  Typ  Max  Unit  Condition/Note  

Output power, 

highest setting 

 

 21  dBm 

 

Output power is programmable, and full range is available in all 

frequency bands. Output power must be selected to comply 

with frequency regulations.  

Delivered to a 50Ω single-ended load via Chipcon reference RF 

matching network. 

Output power, lowest 

setting 

 -30  dBm 

 

Output power is programmable, and full range is available in all 

frequency bands. 

Delivered to a 50Ω single-ended load via Chipcon reference RF 

matching network. 

Spurious emissions 

and harmonics, 

 

  -36 

-54 

-47 

 

 

-30 

dBm 

 

25MHz – 1GHz 

47-74, 87.5-118, 174-230, 470-862MHz 

1800MHz-1900MHz (restricted band in Europe), when the 

operating frequency is below 900MHz (2nd harmonic can not 

fall within this band when used in Europe) 

Otherwise above 1GHz 

Spurious emissions, 

 

  -49.2 

 

-41.2 

dBm 

EIRP 

dBm 

EIRP 

<200µV/m at 3m below 960MHz. 

 

<500µV/m at 3m above 960MHz. 

 

Harmonics  

 

  -20 

-41.2 

dBc 

dBm  

2nd harmonic 

3rd, 4th and 5th harmonic 
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#MO-CC1110F32 not include 32.768khz crystal , So need used RC mode to make lower-power application# 

 

Frequency Synthesizer Characteristics 

TA=25°C, VDD=3.0V if nothing else stated. 
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Analog Temperature Sensor 

TA=25°C, VDD=3.0V if nothing else stated. 

 

 

8-14 bit ADC 

TA=25°C, VDD=3.0V if nothing else stated. 
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Control AC Characteristics : 

TA=85°C, VDD=3.0V if nothing else stated. 

 

 

 

 

 

 

                          Figure 3 : Control Inputs AC Characteristics 
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SPI AC Characteristics :  

TA=85°C, VDD=3.0V if nothing else stated. 

 

 

 

 

 

                              Figure 4 : SPI AC Characteristics 
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Debug Interface AC Characteristics : 

TA=85°C, VDD=3.0V if nothing else stated. 

 

                           Figure 5 : Debug Interface AC Characteristics 

 

            

7.14 Port Outputs AC Characteristics : TA=85°C, VDD=3.0V if nothing else stated. 
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Timer Inputs AC Characteristics 

TA =85°C, VDD=3.0V if nothing else stated. 

 

 

 

 

DC Characteristics :  

TA=25°C, VDD=3.0V if nothing else stated. 
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CPU and Peripherals 

The 8051 CPU core is a single-cycle 8051-compatible 

core. It has three different memory access buses (SFR, 

DATA and CODE/XDATA), a debug interface and an 

18-input extended interrupt unit.  

 

The memory crossbar/arbitrator is at the heart of the 

system as it connects the CPU and DMA controller with 

the physical memories and all peripherals through the 

SFR bus. The memory arbitrator has four memory access 

points, access at which can map to one of three physical 

memories: a 4 KB SRAM, 32 KB flash memory or SFR 

registers. The memory arbitrator is responsible for 

performing arbitration and sequencing between 

simultaneous memory accesses to the same physical 

memory. 

 

The SFR bus is drawn conceptually in the block diagram 

as a common bus that connects all hardware peripherals 

to the memory arbitrator. The SFR bus also provides 

access to the radio registers in the radio register bank 

even though these are indeed mapped into XDATA 

memory space. 

 

The 4 KB SRAM maps to the DATA memory space and 

part of the XDATA/CODE memory spaces. The memory 

is an ultra-low-power SRAM that retains its contents even 

when the digital part is powered off (power modes 2 and 

3).  

The 32 KB flash block provides in-circuit programmable 

non-volatile program memory for the device and maps 

into the CODE and XDATA memory spaces. Writing to 

the flash block is performed through a flash controller that 

allows page-wise (1024 byte) erasure and byte-wise 

reprogramming. 

 

A versatile five-channel DMA controller is 

available in the system and accesses memory 

using a unified memory space (XDATA) and 

thus has access to all physical memories. 

Each channel is configured (trigger, priority, 

transfer mode, addressing mode, source and 

destination pointers, and transfer count) with 

DMA descriptors anywhere in memory. Many 

of the hardware peripherals rely on the DMA 

controller for efficient operation (AES core, flash write 

controller, USARTs, Timers, ADC interface)  

by performing data transfers between a single SFR 

address and flash/SRAM.  

 

The interrupt controller services 18 interrupt sources, 

divided into six interrupt groups, each of which is 

associated with one of four interrupt priorities. An 

interrupt request is serviced even if the device is in a 

sleep mode (power modes 1-3) by bringing the CC1110 

back to active mode (power mode 0). 

 

The debug interface implements a proprietary two-wire 

serial interface that is used for incircuit debugging. 

Through this debug interface it is possible to perform an 

erasure of the entire flash memory, control which 

oscillators are enabled, stop and start execution of the 

user program, execute 

supplied instructions on the 8051 core, set code 

breakpoints, and single step through instructions in the 

code. Using these techniques, it is possible to elegantly 

perform in-circuit debugging and external flash 

programming.  

 

The I/O-controller is responsible for all general- purpose 

I/O pins. The CPU can configure whether peripheral 

modules control certain pins or whether they are under 

software control, and if so whether each pin is configured 

as an input or output and if a pullup or pull-down resistor 

in the pad is connected. Each peripheral that connects to 

the I/O-pins can choose between two different locations 

to ensure flexibility in various applications.  

 

The sleep timer is an ultra-low power timer that counts 

32.768 kHz crystal oscillator or 32.768 kHz RC oscillator 

periods. The sleep timer runs continuously in all operating 

modes except power mode 3. It can be configured in one 

of several resolution modes, to strike the right balance 

between timer resolution and timeout period. Typical uses 

for it is as a real time counter that runs regardless of 

operating mode (except power mode 3) or as a wakeup 

timer to get out of power modes 1 or 2.  

 

A built-in watchdog timer allows the CC1110 to 

reset itself in case the firmware hangs. When 

enabled, the watchdog timer must be cleared 

periodically, otherwise it will reset the device 

when it times out.  
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Timer 1 is a 16-bit timer with timer/counter/PWM 

functionality. It has a programmable prescaler, a 16-bit 

period value and three individually programmable 

counter/capture channels each with a 16-bit compare 

value. Each of the counter/capture 

channels can be used as PWM outputs or to 

capture the timing of edges on input signals. 

 

Timer 2 (MAC timer) is specifically designed to support 

time-slotted protocols in software. The timer has a 

configurable timer period and 18-bit tunable prescaler 

range.  

 

Timers 3 and 4 are 8-bit timers with timer/counter /PWM 

functionality. They have a programmable prescaler, an 

8-bit period value and one programmable counter/capture 

channel with an 8-bit compare value. Each of the 

counter/capture channels can be used as PWM outputs 

or to capture the timing of edges on input signals.  

 

USART 0 and 1 are each configurable as either an SPI 

master/slave or a UART. They provide double buffering 

on both RX and TX and hardware flow-control and are 

thus well suited to high-throughput full-duplex 

applications. Each has its own high-precision baud-rate 

generator thus leaving the ordinary timers free for other 

uses. When configured as an SPI slave they sample the 

input signal using SCK directly instead of some 

oversampling scheme and are thus well suited to high 

data rates.  

 

The AES encryption/decryption core allows the user to 

encrypt and decrypt data using the AES algorithm with 

128-bit keys.  The ADC supports 8 to 14 bits of 

resolution in a 30 kHz to 4 kHz bandwidth respectively. 

DC and audio conversion with up to eight input channels 

(Port 0) is possible. The inputs can be selected as single 

ended or differential. 

The reference voltage can be internal, AVDD, 

or a single ended or differential external signal. 

 

The ADC also has a temperature sensor input channel. 

The ADC can automate the process of periodic sampling 

or conversion over a sequence of channels. 

Radio 

CC1110 features an RF transceiver based on the 

industry-leading CC1100, requiring very few external 

components.  

Power Control 

The CC1110 has four power modes, called PM0,PM1, PM2 

and PM3. PM0 is the active mode while PM1 to PM3 are 

low-power modes, where PM3 has the lowest power 

consumption. The power modes are shown in 

Table 22 together with voltage regulator and oscillator 

options. 

PM0: The active mode. The voltage regulator to the 

digital core is on and either the high speed RC oscillator 

or the 26 MHz crystal oscillator or both are running. Either 

the low power RC oscillator or the 32.768 kHz crystal 

oscillator is running. 

 

PM1: The voltage regulator to the digital part is on. 

Neither the 26 MHz crystal oscillator nor the high speed 

RC oscillator is running. Either the low power RC 

oscillator or the 32.768 kHz crystal oscillator is running. 

The system will go to PM0 on reset or an external 

interrupt or when the sleep timer expires. 

 

PM2: The voltage regulator to the digital core is turned 

off. Neither the 26 MHz crystal oscillator nor the high 

speed RC oscillator is running. Either the low power RC 

oscillator or the 32.768 kHz crystal oscillator is running. 

The system will go to PM0 on reset or an external 

interrupt or when the sleep timer 

expires. 

 

PM3: The voltage regulator to the digital core is turned 

off. None of the oscillators are running. The system will 

go to PM0 on reset or an external interrupt. 
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Ordering information : 

 

Model Numbers  Frequency Ranges  Descriptions 

MO-CC1110F32-434A 400MHz~464MHz  32KB flash memory  

MO-CC1110F32-868A 830MHz~900MHz  32KB flash memory  

MO-CC1110F16-434A 400MHz~464MHz  16KB flash memory  

MO-CC1110F16-868A 830MHz~900MHz  16KB flash memory  

MO-CC1110F8-434A 400MHz~464MHz  8KB flash memory  

MO-CC1110F8-868A 830MHz~900MHz  8KB flash memory  

 

 

 

Note : For detailed information, please see TI CC1110 data sheet .  

        TI WEB :  www.ti.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


