FCC ID: L9G646100SP-VT

Technical Description :

The brief circuit description is listed as follows :

- BF2520 and associated circuit act as Filter.

- RTC6701 and associated circuit act as Modulator and Frequency
Mixer.

- VC0702NJSD and associated circuit act as Video Encoder.

- VA6251 and associated circuit act as Digital Image Sensor.

- AT24C16 and associated circuit act as EEPROM.

Type of Modulation :

Frequency Modulation (FM)

Antenna Used :

An internal integral antenna has been used.



RTC6701 CMOS 2.4GHz FM/FSK Transmitter

Product Description

The RTC6701 is a FM/FSK transmitter intended for application on 2.4GHz ISM band analog FM
or digital FSK transmission. The chip includes a RF modulator, two channels of audio modulator
and a power amplifier with up to +11.5dBm power output. The RF modulator block, which is
frequency-synthesizer based with an integrated 2.4GHz VCO, generates the 2.4GHz FM signal
modulated from stereo audio L{lefty/R(left) signals. On-chip two audic modulators with stereo
audio input signals provide the FM audio modulated signal at 6 MHz and 6.5MHz, respectively.

be configured via pins 28 and 29 to fit CE/FCC reguirement ¢ [ he device is available in a

32-pin QFN package. @

Features

3.3V power supply C@

2.4GHz ISM band FM modulator
FM/FSK transmitter operation
Simple three digital pins settin ed channels to eliminate external micro-controller

Output Power +1.5dBm ofg

5dBm, selected by pin connection
Hz

;;_,\\w-" programmability by SPI
32-pin lead f’:%u# "N package

Application

AV Sender

FSK transmitter
Baby Monitor
Wireless Camera
Wireless Audio
Wireless Earphone
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Pin Descriptions

PIN| NAME 10 FUNCTION
I | VCOVDD Supply In VDD for VCO'
2 (VT Analog In Veune for VCO
3 | GND Analog GND Analog GND
4 | CP Analog Qut Synthesizer charge pump output
5 1 AVT2 Analog In Viune for audio 2 PLL
6 | ACP2 Analog Qut Charge pump for audio 2
7 1 AQUT2 Analog Out FM modulated audio 2 output
g | AVDD2 Supply In 3.3V power supply for audio 2 modulator
9 1 AOUTI Analog Out FM medulated audio 1 output
16 | NC NC NC A b
111 AVTI Analog In Vtune for audiol PLL L v
12 | ACPi Analog Out Charge pump for audio 1 AN
13 | AVDDI Supply In 3.3V power supply for audio 1 mldiapt
14 | VDD Supply In 3.3V Digital DC power sup 7
15 | SPLSE Digital In Switch mode or SPT seleotfaa¥ermal pull high)
16 | BCR Analog 1/0 Reference current by ggninctilg 10k resistor
17 | REGIDS Analog Out Regulator OUT 1 8RyeByttor output
18 | PD_REGIDS | DigitalIn foyfivgfg Of)vfr“g;‘”
19 | XTALI Analog 1/0 Crystal cemnedtion
20 | XTALZ Analog /0 Crys ction
21 | VvDD33 Supply In 3.3WNRC power supply for digital circuits
29 CSs0 Digital In h»{@gw channel selection” (Internal pull high)
SPICLK DigitaiIn .\ S8¥bus clock input
5y | CSI Digital In .. {\Easy Channel selection’(Internal pull high)
SPILE Digital I} W SPI bus latch enable input
24 C82 Digi Easy Channel selection” (Internal pull high)
SPIDATA Divital T SPI bus data input
25 | BX ADYE In Alternative band selection” (Internal pult high)
26 | SYNVSS .« \\_Digital GND Digital GND for synthesizer
27 | RFGND2,%) by Analog GND RF GND
28 | PAOUT2 \Q\fj Analog Out Connect with PAOGUTI for +12dBm output
29 | PAOUTI Analog Out PA output for 0dBm
30 | RFGNDI Analog GND RF GND
31 | PAVDD Supply In 33V VDD for PAESD
32 [ NC NC NC

Note 1. Connect to 3.3V supply through a resister. Nominal voltage at this pin=2.3V.
Note 2. Digitat pins (15, 22, 23, 24, 25) with internal puil-high circuits can be lefl floating for logical high.
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ELECTRICAL SPECIFICATIONS
(1) Absolute Maximum Ratings

SYMBOL PARAMETER Ratings UNIT
Tsfr Storage Temperature Range -85 to +150 °C
Totr Operating Temperature Range ~40 to +85 °C
Vdd Supply Voltage -0.510+5 Y
Viog Logic controt signal -0.5 10 +b \Y

The maximum rating must not be exceeded at any time. Do not operate the device under conditions outside the above

ratings.
(2)DC Electrical Characteristics e
SYMBOL PARAMETER CONDITION MIN. SWAX. UNIT
Tj Temperature Range - -40 23 \{ 83 °oC
VDD Supply Voltage 31 A3y 35 v
Power consumption for chip N4 mA
I_RF (+12dBm output) TT25C, 3.3V /{\AY:& 49
I module Power consumption for module | TT25¢C, 3, 3V Vf 54 mA
1_pd Power down current leakage TT25C, 3. 3 1 10 uA
Frof Oscillator operating frequency \Q v 3 MHz
High Level Input Voltage for Digital \Y
vV IH Intorface \ ﬁ 0.7xV_IO V_10+0.3
VL Low Level Input Voltage for ngﬂal 0.3 0.3xV IO \Y
Interface
(3) Transmitter Specifications ,@
SYMBOL PARAMETE N CONDITION MIN, TYP. MAX, UNIT
Fe Frequency Rangg. \ 2.37 251 GHz
Maximum ou wer at high | Connect PAOUTI
- OE
Pout H power modgt. and PAOUT2 10.5 115 12.5 dBm
Pout L* Maximu G@uf’ power at low Conncfct PAQUTI 0.5 i3 25 IBm
- powergy only
T "darmonic referenced With reference
2ZndH_H* with fundamentat signal at filter desion -30 dBc
high power mode g
The phase noise at 2414GHz 100K Hz offset -85
N IMHz offset -110 dBe/Hz
The 3™ Harmonic referenced With roference
3rdH_H* with the fundamental signal at filter desien -40 dBc
high power mode &
The 2™ Harmonic referenced | ..
ZndH_L* with the fundamental signal at m;]: :izi?iﬁce -30 dBc
low power mode &
The 3" Harmonic referenced With reference
Jrdif_L* with the fundamental signal at filter desien -40 dBc
low power mode &
* All with proper match at the PA output, before fusther ceramic filtering.
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(3) Transmitter Specifications (continued)

SYMBOL | PARAMETER | CONDITION | MIN. | TYP. | MAX. | UNIT
Video
Zin video | Video input impedance (as 75 o
reference design)
Vin_video | Video peak to peak input voltage
(as reference design) 75 obm load ! Vpp
Audio
VTAA Video carrier to audio carrier | No video and audie
ratio (as reference design) signal in 24 27 30 dbe
fau Audio carrier frequency Left sound 6 H
Right sound 6.5 MHz
Vin_audio | Audio peak to peak voltage at | @1KHz tone input 4;
audio Viune pin with +25KHz 3 y mVpp
frequency deviation 2 iV??
THD Total harmonic  distortion | @1KHz tone input ("“ N
measurement by RTCB711 | with £25KHz /L\\\,\E)G 0.9 %
recelver frequency deviation AR
F_corner 3dB  corner frequency of wy
pre-emphasis (as reference ) 4 kHz
design)
SNR_A Audio SNR (as reference | @!1KHz tongdg
design,) With pre-emphasis/ | with +25KH2y N 45 47 dB
de-emphasis, frequepey Bgiiation

k%
9
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(4) SPI Digital Timing Diagram

Ist data 2nd data

Lt x|

|
Contrel Bit  Invalid Data

\
DATA X[ 31X X X uss

CLK WJC\_:" \,J \
Rl <P
tl t2 3
t7
LE

Parameter Min, Typ. M% " Unit
t} 20 - %i' ns

2 20 -KA\J - ns
3 36 A A\ - ns
4 30 ) AW - s
15 I(‘)Ej‘“\& . . ns

133 A«(\\ZW - - ns
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Channel Selection

There are two principle modes for channel selection.
SPL SE (PinD High _Low
Mode SPI Mode Easy Channel Selection Mode

(1) Easy channel selection mode
When pin 15 (SPI_SE) is set at low (0V), the chip operates in easy channel selection mode.
Operation frequency can be selected by the pins 25(BX), 24(CS82), 23(CS1) and 22(CS0). The
selected channel frequencies are listed in the table below.

BX=0
Pin25 (BX) is pulled to low for normal ISM band, and operatiopfre ¢y table show as
following Table. &
23/Fip24
BX SP1_SE ASE
011 o1 1 110 111
0 0 2414MHz Hz | 2450MHz | 2468MHz
\‘;9’
BX=1 ©
Resgerved for alternative band selection ©
(2) SPI mode

When pin 15 (SPI_SE) is set at gh\(3¥3V), the chip works as in the SPI mode and the pins
24(SPIDATA), 23(SPILE) and%@ LK) are used for ‘SPT’ inputs for 3-wire programming

SFI REGISTER DEFI.

Address 00: Syn‘eheﬁig dgister A

Bits 123 122 21 [20./T% 117 116 115 84 118 [t2 1t 019 18 17 161 14 2 2 I
Name A’ Sya RF R Re Syn RF A Re address
PRV RI4R13IRIZ [RNYEIOIRO [RE [R7 [R6 [R5 R4 [R3 IRZ [R1 IRD |AG JAS [A4 |A3 |A2 [Al 1AD
Defaudti 0 JO OO o f o]t ]Jedlovtioiojojoioftiri1r1jejofo}jao

Syn_RF_R_Reg : R counter divider ratio control register [14:0]

Syn_RF_A_Reg : A counter divider ratio control register {6:0]

R14=MSB, RO=LSB

For integer N Synthesizer, the RF LO frequency is caiculated by (N*64+A)* /R, where fir is the frequency of
external reference oscillator {8 MHz). Ex for channel 1 operation (f = 2414MIz)

Default: R=400; N=1885; A=60

241 4AMHz={1885*64+60)* BMHz/400
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Address 01: Synthesizer Register B

Bits 123 |22 121 120 119 [18 J17 Ji6 315 {14 [13 |12 111 10 j0 18 17 {6 |5 14 |3 12 11 g
sC Notused

Name Syn_RF N_Reg CP_RF ol address

PPN INIZIRIT N0 N9 [N8 [N7 [N6 N5 N4 N3 [N2 [NT NG

Betmatj 0o T jaJalolr o1l ]otrtolol 1o xIadachix]aoll

A

Syn_RF N Reg : N counter divider ratio control register [12:0] {default R ratio=400
CP_RF [2:0] RF charge pump current control (from 50uA to 6mA, default=100uA)
SC_ctri: external/internal SC_select control pin (LOW=internal). If set “1” in RTC67 series then charge pump will

enter the testing mode ----Only for internal testing

ddress 10: Synthesizer Register C

IBits 123 [22 21 20 |19 18 117 116 |15 {14 {13 112

1 Jio0 ]9 (8 |7 6 |s |4 13 2 11 1o

{Name | Not Used

Not Used Mout | PRE comtrol i Notused | PA Bjas laddress

| T 871615 |a|3]2[1]073

ol211]o0 1IN B

Pefaett | * [ XXX [XTX X[ X[X]|X]XIX

g ot ol i ix{xX[Xxi%s 0¥l {0

Mowt  : Multi-function output select w ¥
(00,01,11,10)=(gnd, tock in detect ,RF divider output, reference clk output) &
PRE_control[2:0]: prescatar current control (20~140uA)

PA_Bias[1:0]: PA bias resistor selection %

Address 11: Synthesizer Register D
Bits 123 122 |21 120 119 18 117 [16 |15 |14 113 12 [11 N0 o WA MA6 15 M4 3 |2 §1I 0
A V Not
Name Not Used VCOST | ppH Addio_div use | ACP |address
pid d
PIN 1Jod-N7ie6|[5]a]l3|z]11¢
Defastt | % | R I X | Xl ixinix | xixjx|rdlaglyPoirfojoefi]ojoioell]l]
VCOSC[1:0%: 2-bit RF VCO switch capacitor cont 1t 6701
PA_PD 1:PA power down centrol, 0 for power of 1 for power down

dio carrier frequency synthesizer.
ult 00:20uA, 01:30uA, 10: TH0uA, 11: 140uA)

Audio_div[3:0]: Reference clock division ra *
ACP[1:0]: Audio charge pump current copttil (dg t

& (neig
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PACKAGE

QFN 5X5 32 pins

R7TC6701
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