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TRF796x Parallel I/O
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TRF796x Serial I/O

50 ohms
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Thermal Pad
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TRF796x Voltage Regulators

Vdd_RF =  used to power transmitter (user adjustable).

Vdd_A =  used to power analog ckts

Vdd_X =  auxiliary (20 mA) regulator used to power
external micro-processor & reader I/O buss.
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TRF796x Reader Output (50 ohm load)

RMS RMS V 3.182    
2.828
9.0    

2* 2
p-Vp 9.0   V ===

( ) ( ) mW 200       Watts0.202    
50

10.128    
50

2182.3    
R

2V  Pwr  RMS
======

( )   dBm 23    
mW 1

mW 200 Log * 10    dBmPwr +==
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TRF796x Output Spectrum
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TRF796x Second Harmonic
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TRF796x Phase Noise
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TRF796x Output Match

RL = 27.7 dB @ 13.56 MHz Imp = 48.9 + j3.8 = > (45.4 nH)
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AM-PM Distortion (1 of 2)
AM – PM distortion results when a change in

signal amplitude (or level) results in a phase change.

The TRF796x reader has an external ckt to shift the signal
45 deg to allow PM signal detection.

ns 74   ns 73.7    
MHz 13.56

1    Period One ===

One Period  = 360 deg  =  74 ns
180 deg  =  37 ns

90 deg  =  18 ns
45 deg  =    9 ns  or (9.2 ns exact)

deg / ns  0.2048    10 * 2.04851    
deg 360

10* 7463.73 10-
9

==
−
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AM-PM Distortion (2 of 2)
Example:

In this example 12.8 ns would yield 

deg 62.5    
deg / ns  0.2048

ns 8.12
=
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Crystal Load Capacitance (1 of 3)

R1

R2

C1

Y1

C2

R1 = Used to bias inverter in linear region.                 
Used to ensure oscillator start up.

R2 = typically set to XC2 used to adjust xtal drive

Cs
C2  C1
C2 * C1    CL +

+
=

Pierce – gated Oscillator
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Crystal Load Capacitance (2 of 3)
R1

R2

C1

Y1

R1

R2

C1

Y1

C2 Series Resonant Crystal

Parallel Resonant Crystal

Cs
C2  C1
C2 * C1    CL +

+
= Note: Cs = stray capacitance of ckt board 

& inverter input / output capacitance.
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Crystal Load Capacitance (3 of 3)
Design Example

R1

R2

C1

Y1

C2

Given a crystal load cap @ CL = 18 pF

Cs
pF 27  pF 27
pF 27 * pF 27    CL +

+
=

Cs
C2  C1
C2 * C1    CL +

+
=

Cs
pF 54

 pF 729    CL +=

Cs13.5    CL += where Cs = 4.5 pF

CL = 18 pF
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TRF796x Rev A EVM (1 of 2)
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TRF796x Rev A EVM (2 of 2)
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Reader Artwork (1 of 2)
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Reader Artwork (2 of 2)
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RFID Reader Team

Thank You


