
Toulouse III - UPS - Instrum et chaine de mesure: EM7ECEKM  VB2011 

Low-Cost M Series Multifunction Data Acquisition - 16-Bit, 
250 kS/s, up to 80 Analog Inputs 

NI recommends high-speed M Series (NI 625x) for 5X faster sampling rates, high-accuracy 
M Series (NI 628x) for 4X higher resolution, or industrial M Series (NI 623x) for 60 VDC 
isolation and superior noise rejection //   16, 32, or 80 analog inputs at 16 bits, 250 kS/s 
Up to 4 analog outputs at 16 bits, 833 kS/s (6 s full-scale settling time) 
Programmable input range (±10, ±5, ±1, ±0.2 V) per channel 
Up to 48 TTL/CMOS digital I/O lines (up to 32 hardware-timed at 1 MHz) 
Two 32-bit, 80 MHz counter/timers   //    Digital triggering 
 ///// X1, X2, or X4 quadrature encoder inputs 

Analog Input 

Number of channels     
NI 6220/6221   8 differential or 16 single ended 
ADC resolution   16 bits 
DNL   No missing codes guaranteed

INL   
Refer to the AI Absolute Accuracy 
Table

Sampling rate     

Maximum   
250 kS/s single channel, 
250 kS/s multi-channel (aggregate) 

Minimum   No minimum 
Timing accuracy   50 ppm of sample rate 
Timing resolution   50 ns 
Input coupling   DC 
Input range   ±10 V, ±5 V, ±1 V, ±0.2 V 
Maximum working 
voltage for analog 
inputs (signal + 
common mode) 

  ±11 V of AI GND 

CMRR (DC to 60 Hz)   92 dB 
Input impedance     
Device on     
AI+ to AI GND   >10 G  in parallel with 100 pF 
AI- to AI GND   >10 G  in parallel with 100 pF 
Device off     



Toulouse III - UPS - Instrum et chaine de mesure: EM7ECEKM  VB2011 

AI+ to AI GND   820 
AI- to AI GND   820 
Input bias current   ±100 pA 
Crosstalk (at 100 kHz)    
Adjacent channels   -75 dB 
Non-adjacent 
channels

  -90 dB1

Small signal 
bandwidth (-3 dB) 

  700 kHz 

Input FIFO size   4,095 samples 
Scan list memory   4,095 entries 
Data transfers     

PCI/PXI devices   
DMA (scatter-gather), interrupts, 
programmed I/O 

Overvoltage protection (AI 
<0..79>, AI SENSE, AI SENSE 
2)
Device on   ±25 V for up to two AI pins 
Device off   ±15 V for up to two AI pins 
Input current during 
overvoltage condition 

  ±20 mA max/AI pin 

Analog Output 
Back to Detailed Specs

Number of channels     
NI 6220/6224   0 
NI 6221/6225   2 
NI 6229   4 
DAC resolution   16 bits 
DNL   ±1 LSB 
Monotonicity   16 bit guaranteed 
Maximum update rate     
1 channel   833 kS/s 
2 channels   740 kS/s per channel 
3 channels   666 kS/s per channel 
4 channels   625 kS/s per channel 
Timing accuracy   50 ppm of sample rate 
Timing resolution   50 ns 
Output range   ±10 V 
Output coupling   DC 
Output impedance   0.2 
Output current drive   ±5 mA 
Overdrive protection   ±25 V 
Overdrive current   10 mA 
Power-on state   ±20 mV2

Power-on glitch   400 mV for 200 ms 



Toulouse III - UPS - Instrum et chaine de mesure: EM7ECEKM  VB2011 

Output FIFO size   
8,191 samples shared among channels 
used

Data transfers     

PCI/PXI devices   
DMA (scatter-gather), interrupts, 
programmed I/O 

USB devices   USB Signal Stream, programmed I/O 
AO waveform modes: 
Non-periodic waveform 
Periodic waveform regeneration mode from onboard FIFO 
Periodic waveform regeneration from host buffer including dynamic update 
Settling time, full scale step 15 
ppm (1 LSB) 

  6 s

Slew rate   15 V/ s
Glitch energy     
Magnitude   100 mV 
Duration   2.6 s

Calibration (AI and AO) 

Back to Detailed Specs 

Recommended warm-up time   15 minutes 
Calibration interval   1 year 
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