[bookmark: _GoBack]Test 00
SPEC communication

	Nr
	Requirement
	Test
	Python function
	Method
	TODO

	0.0
	
	Loading firmware
	spec
	Load firmware using speclib
	

	1.1
	
	Reading from SPEC
	test_sdbid

	Try to read SDB ID
	

	1.2
	
	Firmware version
	test_gwid

	Read unique for DDS tests firmware ID (0xd00bb11d)
	

	1.3
	
	Writing to SPEC
	test_communication

	Light SPEC LEDs by writing to FPGA register. User should verify if LED was litten. Lack of verification doesn't stop test (timeout). Negative verification does.
	

	1.4
	
	FMC presence
	verify_fmc_present

	Read FPGA register connected to fmc_present line.
	






Test 01
AD916 external PLL

	Nr
	Requirement
	Test
	Python function
	Method
	TODO

	1.0
	
	SPI interface
	ad9516

	Read out component ID
	

	1.1
	
	PLL functionality
	ad9516
	Load PLL configuration and verify if PLL has locked on signal from OSC1 by reading status register
	

	1.2
	
	CLK1OUT
	ad9516
	Read FPGA register to verify if main internal PLL clocked on CLK1OUT
	

	1.3
	
	OSC1
	ad9516.check_refclk

	Read AD9510 register 0x1f to verify if reference frequency is bigger then 1 MHz
	

	1.4
	
	DAC controlling OSC1
	ad9516.measure_clk1
	Measure CLK1OUT frequency inside FPGA with DAC value set to minimum and maximum values. Check if tunning range is bigger then certain threshold.
	Determine correct threshold.

	1.5
	
	AD9516 Lock Detect line
	ad9516_test_ld
	Set AD9516 output high on LD, verify on LED and FPGA (read register).
Set AD9516 output low on LD, verify on LED and FPGA (read register).
	Determine timeout for user check of LED status.

	1.6
	
	AD9516 Reset line
	ad9516_test_reset
	Configure AD9516 to output CLK1OUT, reset device (should stop outputting CLK1OUT), verify if main PLL in FPGA lost lock.
	




Test 02
MAX5890
This test requires:
- probing of signal at MAX output 28 (OUTN) or 29 (OUTP).
- probe must be connected to FmcAdc100M14b4cha input with LEMO cable


	Nr
	Requirement
	Test
	Python function
	Method
	TODO

	2.0
	
	Functionality of all bits
	
	· Generate square wave with amplitude of 1<<n for each bit.
· Use FmcAdc100M14b4cha to sample MAX output.
· Generate spectrum for each amplitude
· Verify signal power ratio for consecutive bits (the ratio should be equal to 4.0).
	

	2.1
	
	DAC_CLK 
	
	There would be no output from DAC if this line was invalid.
	





Test 03
AD9510 external PLL
	Nr
	Requirement
	Test
	Python function
	Method
	TODO

	3.0
	
	SPI interface
	spi_test


	Write, read and verify some registers.
Have to be done, because AD9510 doesn't have status registers.

	

	3.1
	
	AD9510 Function line
	test_function_line

	Enable reset (default function of Function line) and try spi_test. Since device is hard reset spi_test should fail.
	

	3.2
	
	AD9510
	test_ld_line
	AD9510 reference input is connected to MAX5890 and its status doesn't change throughout this test.
Configure LD line as Loss of Reference (LOR) active low.
Read line value.
Configure LD line as LOR active high.
Read line value.
Values should be different.
	

	3.3
	
	AD9510 REFIN
	test_refclk_presense

	Setup DAC to MAX5890 to generate 10 MHz clock.
Configure LD line as LOR.
Read line value.
	

	3.4
	
	CLOCK2OUT
	test_clk2
	Configure AD9510 to output 500 MHz (OSC) / 10 = 50 MHz to FPGA.
Measure this clock in FPGA.
	

	3.5
	
	OSC3
	test_clk2
	There is no other method to check if oscillator itself is working.
	

	3.6
	
	Port RF IN
	test_rf_in
	Configure AD9510 to output RF IN to FPGA.
Manually connect DAC output (from probe) to RF IN port.
Measure Clock generated by DAC, connected thought signal probe to RF IN port .
	Automatize cable reconnecting.

	3.7
	
	Port REF CLK
	test_ref_out

	Manually connect Ref CLK output to RF IN port.
Configure AD9510 to output RF IN to FPGA.
Measure clock generated by DAC, connected through REF CLK output port to RF IN port.
	Automatize cable reconnecting.

	3.8
	
	Port Beam CLK
	test_beam_out
	Manually connect Beam CLK output to RF IN port.
Configure AD9510 to output RF IN to FPGA.
Measure clock connected from Beam CLK output port to RF IN port.
	Automatize cable reconnecting.



Todo:
Tests 3.6, 3.7, 3.8 might be done with AWG.
Cable reconnecting should be automatized.



Test 04
ADF4002 phase detector 
AD7980 ADC

	Nr
	Requirement
	Test
	Python function
	Method
	TODO

	4.0
	
	SPI interface
	test_muxout_spi

	Configure ADF to output VDD on LD pin.
Verify LD value in FPGA.
Configure ADF to output GND on LD pin.
Verify LD value in FPGA.
	

	4.1
	
	AD4002 REF CLK input
	test_pd_inputs

	REF IN in generated by DAC.
Configure ADF to output REF CLK input divided by 100 (10MHz/100=100kHz) on LD output.
Measure this frequency inside FPGA.
	

	4.2
	
	AD4002 RF CLK input
	test_pd_inputs

	RF IN is connected to AD9510 output.
OSC clock is divided by 10 (50 MHz).
Configure ADF to output RF CLK input divided by 500 (50MHz/100=100kHz) on LD output.
Measure this frequency inside FPGA.
	

	4.3
	
	AD4002 Charge Pump output and AD7980
	test_cp
	Configure AD9510 to lock on clock generated by DAC.
Configure AD9510 to output this clock to Phase Detector.

If PLL is locked, then phase offset should be constant, and PD output voltage should be constant. 

Measure this voltage with ADC. Measurements are read by FPGA and then stored in PC memory.

After collecting 10k samples standard deviation is calculated.
StdDev should be low, since signal is constant.

To make sure that ADC is not measuring noise:
Resync AD9510 – phase relation between REF and RF clock should change.
Collect 10k samples.
Measure StdDev and Mean value. StdDev should still be low.
Repeat resync for a few times.

Check StdDev of mean values for each data set.
Since Phase offset should change, then this StdDev should be high.
	Determine correnct tresholds




Test 05
SY89295 Delay Line
Trigger Input

This test requires Pendulum CNT-91 and arbitrary waveform generator (AWG)

	Nr
	Requirement
	Test
	Python function
	Method
	TODO

	5.0
	
	Trigger Input
	test_trigger_input
	Connect Trig input to AWG output
Generate 10 MHz square waveform with AWG
Measure clock frequency inside FPGA
	Automation of AWG communication

Automation of cable reconnecting

	5.1
	
	Delay line
Communication
Clock input
	test_delay

	Connect AWG output to CNT91 input and FmcDac600m12b1chaDds RF IN
Connect FmcDac600m12b1chaDds output Pulse OUT to CNT91 input
Generate 10 MHz square wave with AWG
Configure AD9510 to output RF IN delay line clock input
Configure AD9510 to output RF IN divided by 4 to FPGA
Configure FPGA to connect RF IN with Delay Out

Configure SN89295 to minimal delay
Measure delay between Input A and Input B with CNT91
Configure SN89295 to maximal delay
Measure delay between Input A and Input B with CNT91

Calculate delay difference.
This difference should be around 10 ns.
	Automation of AWG communication

Automation of cable reconnecting





Test 06
EEPROM configuration

	Nr
	Requirement
	Test
	Python function
	Method
	TODO

	6.0
	
	Generate IPMI card information
	
	Store card name
serial number
hardware version
	











Test 07
EEPROM test and programing

	Nr
	Requirement
	Test
	Python function
	Method
	TODO

	7.0
	
	Configure EEPROM with generated IPMI bitstream
	

	
	



