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LF band, HF band contactless smart cards, RFID tags 

Resonance Frequency Tester T8200PRO-G 

Product Specification 

 

 

 

Features 

 LF band and HF band test (test items: resonance frequency, attenuation, Q value, ID reading. 

 Test results and waveforms are automatically saved in a log file. 

 Transmission or reflection characteristics can be tested with a built-in directional coupler. 

 

Applications 

 Resonance frequency test of contactless smart cards and RFID tags 

 Resonance frequency test of RFID reader/writer antennas 

 Self-resonance frequency test of passive elements such as wireless power supply equipment 

 

 

Testram Co., Ltd. 

Head Office 14-29, Higashiterauchi-cho, Toyonaka-

shi, Osaka-fu 561-0871 

Tel 06-6821-3557 

Fax 06-6821-3561 

Tokyo Office Daieisha Bldg. F5, 1-12-1, Iidabashi, 

Chiyoda-ku, Tokyo 102-0071 

Tel 03-3515-6416 

Fax 03-3515-6417 
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The product options are shown in Table 1. In this document, the annotations shown in Table 1 are 

attached to describe the optional functions. 

 

Table 1  Product Options 

Annotation Description 

(Option: DIO) Function to control T8200PRO-G from user’s PLC 

using the isolated I/O interface 

(Option: Control by External Software) Function to control T8200PRO-G from user’s 

application software via the Windows registry 
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1. Overview 

T8200PRO-G is a resonance frequency tester based on a scalar network analyzer. T8200PRO-G 

measures frequency responses, either transmission or reflection characteristics, of a passive device 

and makes PASS/FAIL judgments based on prescribed limit values such as resonance frequency, 

quality factor, voltage attenuation values, etc. Figure 1 shows a typical setup where transmission 

characteristics of a passive device are measured. No external power supply is required since 

T8200PRO-G is powered by the USB of the PC.  

 

 

Figure 1  Typical setup of T8200PRO-Ｇ 
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2. Main Unit Description 

 

 

Figure 3  Main unit without DIO option 

 

 

Figure 4  Main unit with DIO option 

 

Table 2 Name and Function of Each Part 

No. Name Function 

(1) LF, HF output port 

(SMA connector) 

LF band and HF band signal(10kHz～100MHz) output 

(2) Control port 

(3.5mm plug) 

Used to control the probe equipped with a tuner 

(3) Input port 

(SMA connector) 

Input port for measuring transmission characteristics 

(4) DIO terminal (Option: DIO) 

Terminal to connect a PLC 

(5) UPDATE Used for updating the firmware 

(6) USB connector Connect the supplied USB cable 

(7) RESET Used to reset (turn on the power again) the main unit 

Appearance may differ slightly depending on your product options. 
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3. Test Setup 

 

Figure 5  Test setup 

 

 Connect the supplied USB cable on the back side of the main unit with your PC. Since the main 

unit is bus-powered, no additional power supply is required. 

 Connect your test target using the supplied coaxial cables. Wiring depends on your test 

configuration. Examples are shown below. 

 (Option: DIO) Connect your PLC if you use the digital IO interface. 

 

 

(1) Transmission characteristics 

Figure 6 shows a typical setup using T8200PRO-Ｇ. The transmitted characteristics of a passive device 

will be measured. 

 

Figure 6  Test setup for transmission tests 
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(2) Reflection characteristics 

Figure 7 shows a test setup for measuring reflection characteristics. 

 

Figure 7  Test setup for reflection tests 
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4. Q Factor Calculation 

T8200PRO-Ｇ calculates either loaded Q, QL, or unloaded Q, Qu. The loaded Q is the Q factor of the 

whole measurement system including the probe, the test target, the output resistance of the 

transmitter circuit and the input resistance of the receiver circuit. The unloaded Q is the derived Q 

factor looking into the probe from the output port assuming that a parallel resonant circuit is 

connected. 

 

 

 

Figure 8  Equivalent Circuit of the Test System 
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Over-coupled and Under-coupled Modes 

When calculating the unloaded Q, Qu, in the reflection configuration shown in Figure 8(b), the 

coupling mode, either over-coupled or under-coupled, must be specified (see T8200PRO-G Operation 

Manual). 

 

Figure 9(a) is the S11 locus of an over-coupled (R/N2>Z0, Z0=50 Ohm) parallel resonance circuit. If the 

condition R/N2 > Z0 holds, the locus encloses the origin of the Smith Chart. On the other hand, Figure 

9(b) is the S11 locus of an under-coupled (R/N2<Z0, Z0=50 Ohm) parallel resonance circuit. The locus 

excludes the origin of the Smith Chart. 

 

 

Figure 9  S11 Locus of an over-coupled and under-coupled resonators 

 

Since T8200PRO-G only measures scalar voltages (|S11| rather than S11), one cannot identify 

whether the obtained |S11| waveform arises from over-coupling or under-coupling. To determine it, 

perturb the input coupling factor, i.e., the winding ratio N of the transformer in Figure 9, and collect 

data. As shown in Figure 10, an increase in return loss with increasing N signifies an over-coupled 

response, whereas a decrease in return loss with increasing N signifies an under-coupled response. 

 

 

Figure 10  |S11| of over-coupled and under-coupled resonators 

   

−1

(b)  under-coupled

 0

ℜ

ℑ

−1

(a)  over-coupled

 0

ℜ

ℑ
1 : N

ideal transformer

increasing N

S11

S11

S11

(c)  coupled parallel resonance circuit

Frequency Frequency Frequency 

|S11| |S11| |S11| 

 0  0  0

increasing N increasing N

(a)  over-coupled (b)  critically-coupled (c)  under-coupled



T8200PRO-G_TED002_Ver001                   

9 

5. Communication Test 

T8200PRO-G can supply modulated waveforms to the device under test, and read and demodulate 

the response from it. If done successfully, the UID of the test target will be shown on the screen. 

Supported protocols are shown in Table 5. 

Please keep in mind that T8200PRO-G is not an RFID reader/writer. It's not designed to evaluate 

communication performances of the device under test. 

 

Typical test setups are shown in Figure 11(a) and (b). T8200PRO-G performs resonance and 

communication tests successively, and each result will be shown on the screen. 

 

 

 

 

 

Figure 11  Test Setup for Resonance and Communication Tests 
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6. Digital I/O, DIO (Option: DIO) 

The connector shown in Table 3 is used for the DIO interface. The equivalent circuit is shown in 

Figure 12, and the pin assignment is shown in Table 4. 

 

Table 3 Main unit connector for the DIO terminal 

Manufacturer Part Name 

HONDA TSUSHIN KOGYO HDR－EA14LFYPG1－+ 

 

 

 

Figure 12 Equivalent Circuit of DIO, I: input, O: output 
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Table 4 DIO pin assignment 

Pin No. Type Name Description 

1 I READY PLC Ready 

2 I START Start test 

3 I PLC_ERR PLC Error 

4 O USB_READY T8200PRO Ready 

5 O TESTING Testing 

6 O PASS Resonance test passed 

7 O FAIL Resonance test failed 

8 O COM_FAIL ID reading test failed 

9 O FREQ_FAIL Resonance frequency failed 

10 O Q_FAIL Q factor test failed 

11 O ATT_FAIL Attenuation test failed 

12 GND E_GND Negative power supply 

13 VCC E_VCC Positive power supply 

14 VCC E_VCC Positive power supply 

I: input, O: output 

 

 

Figure 13 shows a timing diagram for the DIO. Follow the procedure below: 

(1) Turn READY（pin 1）on, and turn PLC_ERR（pin 3） off. 

(2) Confirm USB_READY （pin 4） is on, and TESTING（pin 5） is off. 

(3) Turn START（pin 2） on to start a test. 

(4) "USB_READY" (pin 4) is turned off and "TESTING" (pin 5) is turned on while testing. 

(5) When the test is complete, "USB_READY" (pin 4) is turned on, "TESTING" (pin 5) is turned off. 

Test results appear on pins 6 to 11. 
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Figure 13 Timing Diagram for DIO 
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7. Specification 

Table 5 T8200PRO-G Specifications 

Item Specification 

Test Principle Based on a scalar network analyzer 

Measuring Mode  Transmission / reflection characteristics 

Test Items Resonance frequency, attenuation, Q factor (loaded Q/unloaded Q), 

limit test, Communication (UID/PUPI/IDm reading) 

Supported Protocols 

note 1) 

ISO14443 TypeA(MIFARE Classic, MIFARE Ultralight)：UID 

ISO14443 TypeB：PUPI 

Felica：IDm 

ISO15693(Tag it HF-I Plus/Pro, I・CODE SLIX2)：UID 

Data Points 100 to 2048 points 

Test Time note 2) 

(1000 data points) 

0.5 sec (typ) without ID reading 

1 sec (typ) with ID reading 

Output Files Log file(txt)： 

Test start time, ID, PASS/FAIL, resonance frequency, attenuation, Q 

factor, limit test 

Waveform data：csv, jpeg 

Frequency Range 10 k to 100 MHz 

Output RF Power 

（＠50Ohm load） 

10 k to100 MHz：－30～+15 dBm 

Operation Mode Manual operation 

External software control (Option: Control by External Software) 

Digital I/O（DIO）operation (Option: DIO) 

DIO Interface 

Typical Characteristics 

(Option: DIO) 

Isolated （opto-coupled） terminals 

Output: VCC = 24 V, Iout < 20 mA, residual voltage < 1 V 

Absolute Ratings 

of DIO Terminals 

(Option: DIO) 

Input：forward current 50 mA, reverse voltage 6V 

Output： forward voltage 40 V, reverse voltage 6 V, sink current 

100mA, power dissipation 120 mW/ch 

Control Output 5VDC: source current < 20mA 

Open collector: sink current < 20mA 

System Requirements OS： Windows7, 8.1, 10 

USB 2.0 or higher 

Power Supply USB bus powered （current consumption less than 500 mA） 

Supplied Accessories Main unit, USB cable, coaxial cable（500mm x2）, Windows install CD 

Dimensions, Weight 125(W)×165(D)×40(H) mm protrusion not included, 0.8kg 
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note 1）This equipment is not an RFID reader/writer. It's not designed to evaluate communication 

performances of the device under test. Depending on characteristics of the device under test, it might 

not be possible to read the UID. 

note 2）Test time depends on the PC used, settings of the equipment and characteristics of the device 

under test. 

Appearance, specifications are subject to change without notice. 
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