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Resolution Specified for Sample Rate Range of:
50 to 200 kSPS 200 to 500 kSPS 500 kSPS to 1 MSPS
12-bit ADC1225021 ADC1225051 ADC1225101
10-bit ADC1028021 ADC1028051 ADC102S5101
8-bit ADC082S8021 ADC08238051 ADC0825101
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Order Code Temperature Range Description Top Mark
ADC122S021CIMM -40°C to +85°C 8-Lead MSOP Package X18C
ADC1228021CIMMX -40°C to +85°C 8-Lead MSOP Package, Tape & Reel X18C
ADC122S021EVAL Evaluation Board
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Symbol Parameter Conditions Typical (Nl:t: 3) Units
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 12 Bits
0.8 LSB
INL Integral Non-Linearity +0.35 b (mjax)
-1.1 LSB (min)
0.4 1.1 LSB (ma
DNL Differential Non-Linearity i b (max)
-0.2 -0.8 LSB (min)
Vore Offset Error +0.37 +1.3 LSB (max)
h |
OEM Channel to Channel Offset Error‘ +0.1 £1.0 LSB (max)
Match
FSE Full Scale Error +0.52 *15 LSB (max)
I to Ch. | Full-Scale E
FSEM Channel to Channel Full-Scale Error 401 £1.0 LSB (max)
Match
DYNAMIC CONVERTER CHARACTERISTICS
. . . . .| Va=+2.7105.25V, )
SINAP Signal-to-Noise Plus Distortion Ratio fy = 39.9 kHz, -0.02 dBFS 72 69.2 dB (min)
) . . V, = +2.7 10 5.25V, .
SNR Signal-to-Noise Ratio 1, = 39.9 kHz, -0.02 dBFS 72 70.6 dB (min)
Vp = +2.7 t0 5.25V
H ic Di . A ! - -
THD Total Harmonic Distortion ., = 39.9 kHz, ~0.02 dBFS 84 75 dB (max)
. ) Va = +2.7 to 5.25V
FDR S -Free D Range ' 86 76 B (mi
S purious-Free Dynamic g f = 39.9 kHz, ~0.02 dBFS dB (min)
ENOB Effective Number of Bits Va=+2.7 t0 5.25V, 11.7 11.2 Bits (min)
Va = +5.25V
I-to-Channel ik A -
Channel-to-Channel Crosstal iy = 39.9 kHz 86 dB
Intermodulation Distortion, Second Va = +5.25V, 81 dB
IMD Order Terms f, = 40.161 kHz, f, = 41.015 kHz
Intermodulation Distortion, Third Vp = +5.25V, 88 dB
Order Terms f, = 40.161 kHz, f, = 41.015 kHz
Vp = +5V 11 MH
FPBW | -3 dB Full Power Bandwidth s z
Va =43V 8 MHz

3 www.national.com/jpn/

120S¢ccioayv



ADC122S021

ADC122S021 00000000000 (Note9) (0 O0)
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Symbol Parameter Conditions Typical Limits Units
(Note 7)
ANALOG INPUT CHARACTERISTICS
Vin Input Range Oto Vu \
loeL DC Leakage Current +0.02 +1 HA (max)
Cina Input Capacitance Track Mode 3 pF
Hold Mode 3 pF
DIGITAL INPUT CHARACTERISTICS
) Vp = +5.25V 2.4 V {min)
Vin Input High Voltage -
Vu = +36V 2.1 V (min)
Vi Input Low Voltage 0.8 V (max)
™ Input Current Vin=0VorVy=V, +0.02 =10 HA (max)
Cino Digital Input Capacitance 2 4 pF (max)
DIGITAL OUTPUT CHARACTERISTICS
Vo, Output High Voltage lsource = 200 pA VA~-0.03 ]| V,-05 V (min)
lsource = 1 mMA Va-0.1
Vo, Output Low Voltage lsink = 200 pA 0.02 0.4 V {max)
lsource = 1 MA 0.1 \
:Zz” TRI-STATE® Leakage Current £0.01 £1 A (max)
CouTt TRI-STATE® Output Capacitance 2 4 pF (max)
Output Coding Straight (Natural) Binary
POWER SUPPLY CHARACTERISTICS (C, = 10 pF)
2.7 V (min)
Va Analog Supply Voltage 525 )
V= +5.25V,
Supply Current, Normai Mode fsiMpLE = 200 KSPS, fy = 39.9 kHz 15 21 mA (max)
(Operational, CS low) Va = +3.6V,
L fenmpLe = 200 KSPS, fy =309 kHz | 062 10 mA (max)
V, = +5.25V, 60 nA
Supply Current, Shutdown (CS high) fsampie = O kSPS
Va = +3.6V, ag nA
fsampLe = 0 kSPS
Power Consumption, Normal Mode | V4 = +56.25V 7.9 11 mW (max)
(Operational, CS low) Va = +3.6V 2.2 3.6 mW (max)
Po Power Consumption, Shutdown (CS | V4 = +5.25V 0.32 W
high) Va = +3.6V 0.14 uw
AC ELECTRICAL CHARACTERISTICS
. 0.8 MHz (min)
fseix Maximum Clock Frequency {Note 8) 32 MHz (max)
50 kSPS (min)
fs Sample Rate (Note 8) 200 KSPS (ma)
tconv Conversion Time 13 SCLK cycles
30 % {min)
DC SCLK Duty Cycle fscik = 3.2 MHz 50 70 % (ma)
taca Track/Hold Acquisition Time Full-Scale Step Input 3 SCLK cycles
Throughput Time Acquisition Time + Conversion Time 16 SCLK cycles

www.national.com/jpn/
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- . Limits ]
Symbol Parameter Conditions Typical (Note 7) Units
t Setup Time SCLK High to CS Falling Edge {Note 10) Va= +3.0V =35 10 ns (min)
im i i
osu elup time 9 9 =dg V= +5.0V -05
t Hold time SCLK Low to CS Falling Edge (Note 10) Va= +3.0V 5 10 ns (min)
im ow i
cLH ° 9= V, = +5.0V +15
t Delay from CS Until DOUT acti Va = +3.0V + 30 (max)
om n active ns (max
EN eay ' v V, = +5.0V 2
) ' Va = +3.0V +145
tace Data Access Time after SCLK Falling Edge Vo= 350V T 30 ns (max)
tsu Data Setup Time Prior to SCLK Rising Edge +3 10 ns (min)
iy Data Valid SCLK Hold Time +3 10 ns (min)
0.5 x 0.3 x
ten SCLK High Pulse Width ns (min)
- tSCLK tSCLK
0.5x 03 x
teL SCLK Low Pulse Width ns {min)
tSCLK tSCLK
, V, = +3.0V 18
Output Falling
—— i V, = +5.0V 1.3
tois CS Rising Edge to DOUT High-Impedance 20 ns (max)
N Va = +3.0V 1.0
Qutput Rising
V, = +5.0V 1.0

Note1: 0O000O0000O0O000O0COOO0OO0O0OCOO0DOOOOO0O0OCOOOOOCOOOOOO00O0O000O0O0O0O0O0COO0O000O0OOOO0O000
Opoooo0o0ooooooooooocooobb0ooooboOoooobooo0oOopOoooooooOobO00OoOoboOOOOobObOOObODbOODO00O
JOoooOo0o0OO0O000o0ooOoo00oo0ooobcooooooooooo0ooooooocoooOo0o0oooooooOooOob0oOooOoO0O0OO000O000O

Note2: 00000000 O0OOOOOOGNDOOVOOOOOODOOODODOOOO

Note3: 00000000 OO0ODO (VOOODOOOODOOO (VO GNDOOO VO Vy)OOOooooooooo iomAODOOOOO0OO0O0O0O0
0odoOoooooboo0oooobon eemA)DOOOO0O0000000 1omAOO0O0O0OOOO0OOOOOOOO 20000000000000O
Ooooobv,0oo0ooooboooov,000b00000000000000000000000000000

Note4: 0000000 DO0DOO0DODO0OO0O0 Tmax(ODOOOO0ODO :000000000O0Tymax0O 1500)00,,(00000000000
0)IT,(ODOO0O)0OOO00O0000000000000000000000000000000000000PpMAX O (Tymax O Tp)B j, 000
goooooooooooooobooooooooooooOoOoOoOooOOO0OOo0OOOoOoOoOoOooOOoOOoOoOOOOOOOObOOOOObOOOOOO
gooo0ooooobooooo (ooooooobooooooboobooooObOOoOobOOOOOOOOOO0O0OOOOOOOOOOOO0O0B0000)HO
0000Oob0o000o0000000oooooooboooo

Note5: O0O0000000O100pF DO00O00O00O00O0O 1.5kQ 000000000000000O0O000O000000O00O0O220pF 0000000000
goooooooooo

Note 6: 0000000000000 00000000C0000O00O00000000000O0O0OOOO0OO

Note7: O000O0MIOOOO0O0OO 000000000 AOQL(OOOOOOOOO)OOOOOOOOOODO

Note8: 000000000000 OOOOO0OO0O0OO0DOOOOOOO0OO0OO0O0OO0O0000O0OOO0000O0O0O0OO0OOOO0OO000000O
Note 9: D 0000O0O mi/maxOO0IO000O0O000O00O0DOO0O0000O0OOODOOOOO

Note 10: OMO00 00 tegyI0OO0O0 toy0000000000CSO00O0DODO0N000000000000O0 (HigdOOO Low)O0O0O
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