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Agenda

• Rita introduction
1. Rita architecture
2. Receiver
3. Transmitter
4. Synthesizer 

5.Regulator
• RF-BB interface

1. RF-BB connection
2. RF controlling by BB 

• RF-SW programming and control
Rita registers introduction      

• Q&A 
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Rita introduction
1. Rita architecture 

2. Receiver

3. Transmitter

4. Synthesizer 

5.Regulator
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Migrating from CLARA to RITA
Clara
• Triple band
• 64Pin,TQFP64,12*12m

m
• Need tank circuits
• Need 2 external VCOs
• Need external VCXO

Rita
• Quad band
• 48Pin,QFN48,7*7mm
• Fully-integrated VCO, 

no need tank circuits
• Including loop filter and 

VCO
• Including a 26MHz 

VCXO with external 
varactor and crystal
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TX VCO REGS

DCS F/E

PCS F/E

GSM F/E

MAIN
VCO

REFS

Main 
PLL

VCXO

SIREGS

VGA

VGA

PA
CTRL

It is compatible with 
Iota(TWL3014) and Syren
(TWL3016) ABB chips and with 
Calypso, Calypso20G2, Calypso-
plus DBB chips.
• Area 14 sqrmm
• 48 pins QFN
• 44110 components
• 20250 Signals
• 3 Power Supply Domains
• 1 Digital Serial Port

Technology

• RFSIGE1

• Direct Conversion Receiver
- GSM850
- EGSM
- DCS
- PCS

• Transmitter using Offset PLL 
with on chip filter

• 1 synthesizer
• 4 fully Integrated VCO
• 3 on chip regulators  
• PA Controller
• 3 Wire Serial Interface
• VCXO

TX Loop

RITA

RITA  GSMRITA  GSM--GPRS 850/900/1800/1900, RF single chipGPRS 850/900/1800/1900, RF single chip
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Architecture
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PA 
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Rita EVM

Can be plugged to: Modified D-Sample
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Modified D-sample

Modifications are to be applied to D-Samples to handle EvaRita

Modified D-Sample is dedicated to EvaRita

Corresponds to Calypso/Iota/Rita TI chipset

Used to emulate EvaRita in real conditions (GSM TDMA )

Useful to run tests close to the ETSI spec. requirements.
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Receiver

RX

TX

• Direct conversion receiver
• Quad band GSM850+EGSM + DCS + PCS

/2 /4

GSM900
/GSM850

DCS1800

PCS1900

RX LO

Ipath

Qpath

Static DC offset
compensation system

TRF6151

QB FEM
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Receiver
Receive section:
• - three LNA(LNAGSM/LNADCS/LNAPCS) with switchable gain
• - three quadrature demodulators for GSM900/GSM850 

(MIXGSM),DCS1800 (MIXDCS) and PCS1900 (MIXPCS) bands with 
switchable gain

• - two base-band amplifiers with digitally programmable gain
• - two fully integrated base-band channel filters.
• - two DC offset compensation systems
• - a divider by 4 for the LO generation in GSM900 and GSM850 in order to 

minimize the DC offset generated by self mixing and the LO re-radiation
• - a divider by 2 for the LO generation in DCS1800 and PCS1900 in order 

to minimize the DC offset generated by self-mixing and the LO re-
radiation.
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Receiver Performance
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DC offset compensation
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• On both I and Q paths, a comparator evaluates the DC offset at 
receiver output:

• If a positive DC offset is detected, the Up and down counter 
increments the DCO_Loop_register#1.If a negative DC offset 
is detected, the Up and down counter decrements the 
DCO_Loop_register#1.

• The content of DCO_Loop_register#1 is converted to an 
analog value by the 8-bit DAC:compensation is done at the 
input of the 2nd stage of the variable gain amplifier and DC 
offset decreases.

• This compensation circuit acts as a closed loop: As long as a 
DC offset remains at the receiver output, the DAC reduces the 
DC offset at the demodulator output.
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Transmitter
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• Transmit section:
• - an offset PLL with post IQ modulator and post offset mixer 

filters fully integrated on chip
• - two TX VCOs fully integrated on chip
• - a TX loop filter fully integrated on chip
• - a divider by 4 for the LO generation in GSM900 and 

GSM850
• - a divider by 2 for the LO generation in DCS1800 and 

PCS1900
• - a programmable M divider for the IF generation
• - a power amplifier controller including all the functions 

required to design a power sensing control loop except the 
sensing diodes
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Tx performance
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Tx performance (cont.)
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PA Controller
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Bit Name Description Value at 
reset

15 PACTLR_APCEN 0: PA controller is disabled75

1: PA controller is enabled 0

14 PACTLR_APC 0: PA controller is OFF[1]
1: PA controller is ON 

0

13:12 PACTLR_CAP 00: 0 pF
01: 12.5 pF
11: 25 pF
10: 50 pF

10

11:10
PACTLR_RES

00: open
01: 150 kΩ
10: 300 kΩ
11: not used

10

9:5 PACTLR_VHOME

PA controller detection voltage setting:[1]
00000:0*Vstep+Vlow ~ 0.46 V
00001:1*Vstep+Vlow ~ 0.49 V
00010: 2*Vstep+Vlow ~ 0.52 V
…
11111: 31*Vstep+Vlow ~ 1.39 V

01100

4 PACTLR_IDIOD 0: Diode bias current is low (30 uA)
1: Diode bias current is high (300 uA) 0

3 PACTLR_TYPE 0: Power sensing
1: Current sensing (for test purpose only) 0

PA controller register

REG_CFG register

REG_PWR register



The  World  Leader  In  DSP  And  Analog
20

Synthesizer

TX GSM 850 [824.2 ~ 837.0 MHz] ==> VCOMAIN2, P=4, M=26, R=55, N=8242~8370, IF3, VCOTXLB
TX GSM 850 [837.2 ~ 848.8 MHz] ==> VCOMAIN2, P=4, M=52, R=30, N=4186~4244, IF1, VCOTXLB
TX GSM 900 [880.2 ~ 914.8 MHz] ==> VCOMAIN1, P=4, M=52, R=35, N=4401~4574, IF1, VCOTXLB
TX DCS 1800 [1710.2 ~ 1784.8 MHz] ==> VCOMAIN1, P=2, M=26, R=70, N=8551~8924, IF2, VCOTXHB
TX PCS 1900 [1850.2 ~ 1909.8 MHz] ==> VCOMAIN1, P=2, M=26, R=70, N=9251~9549, IF2, VCOTXHB

RX GSM 850 [869.2 ~ 893.8 MHz] ==> VCOMAIN1, P=4, R=65, N=8692~8938
RX GSM 900 [925.2 ~ 959.8 MHz] ==> VCOMAIN2, P=4, R=65, N=9252~9598
RX DCS 1800 [1805.2 ~ 1879.8 MHz] ==> VCOMAIN2, P=2, R=65, N=9026~9399
RX PCS 1900 [1930.2 ~ 1989.8 MHz] ==> VCOMAIN2, P=2, R=65, N=9651~9949

Phase
Comparator

R
divider

N
divider

VCOMAIN2
@ 3.80 GHz

VCOMAIN1
@ 3.37 GHz

26 MHz

L
divider

M
divider

Phase
Comparator

PAD

90o

VCOTXLB
= TX GSM 850 / TX GSM 900

VCOTXHB
= TX DCS 1800 / TX PCS 1900IF

LO

Q

I

MAIN PLL toward RX mixers

toward PAs

IF3=151.0 MHz

IF2=129.3 MHz

Programmable
MAIN loop filter

IF1=66.8 MHz

GSM850:149.85-152.18;69.77-70.73

GSM900:62.87-65.34

DCS1800:122.16-127.49

PCS1900:132.16-136.41

3176.1 ~ 3575.2 MHz

3610.4 ~ 3979.6 MHz
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Four VCOs are used :
• - a TX LB VCO [824.2 ~ 914.8 MHz] to generate the TX GSM 850 / TX GSM 

900,
• - a TX HB VCO [1710.2 ~ 1909.8 MHz] to generate the TX DCS 1800 / TX PCS 

1900,
• - a MAIN VCO 1 [3176.1 ~ 3575.2 MHz] (see below) to generate the RX GSM 

850 / LO
(and IF) for TX GSM 900, TX DCS 1800 and TX PCS 1900,
• - a MAIN VCO 2 [3610.4 ~ 3979.6 MHz] (see below) to generate the RX GSM 

900 / RXDCS 1800 / RX PCS 1900 / LO (and IF) for the two parts of TX GSM 
850.
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Synthesizer



The  World  Leader  In  DSP  And  Analog
23



The  World  Leader  In  DSP  And  Analog
24



The  World  Leader  In  DSP  And  Analog
25

Voltage regulators
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RF-BB interface

1.  RF-BB connection

2.  RF controlling by BB                           
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RF-BB connection
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RF controlling by BB

• Auto Frequency Control
• Auto Power Control
• FEM control
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AFC (Auto Frequency Control)
• AFC’s purpose is to correct frequency shifts of the voltage-controlled oscillator to 

maintain the master clock frequency in a 0.1-PPM range
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APC(Automatic Power Control)
• The automatic power control (APC) generates an envelope signal to control 

the power ramp up, power ramp down, and power level of the radio burst. The 
APC structure is intended to support single-slot and multislot transmission 
with smooth power transition when consecutive bursts are transmitted at 
different power levels.

• Refer to the PA controller loop.
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RF control-FEM Control
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RF-SW programming and 
control

1.  Rita registers introduction                         
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Rita registers introduction

SERIAL INTERFACE PROGRAMMING
• The serial interface is divided into 8 different registers. The serial word contains a total of 16 bits. The serial 

mode controller selects a register by reading the 3 LSB of the serial word.
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REG_RX
This register is used to configure the receiver, to launch RX calibration process
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REG_PLL
This register is used to program the synthesizer frequency according the desired

RX/TX channel.
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REG_PWR
This register is used to power on/off all functional block of the transceiver and to choose the RX/TX band.



The  World  Leader  In  DSP  And  Analog
37

REG_CFG
This register is used to configure the transceiver and set the PA controller at mobile

initialization.
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Q&A
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Thank you!


