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ADC124S101 4 Channel, 500 ksps to 1 Msps, 12-Bit A/D Converter
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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 ADC1245021 ADC124S051 ADC124S101
10-bit ADC1045021 ADC104S051 ADC104S5101
8-bit ADC084S021 ADC084S051 ADC0845101
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ADC124S101
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Order Code Temperature Range Description Top Mark
ADC124S101CIMM -40°C to +85°C 10-Lead MSOP Package X27C
ADC124S101CIMMX -40°C to +85°C 10-Lead MSOP Package, Tape & Reel X27C
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Limits
Symbol Parameter Conditions Typical (Nlot; 7 Units
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 12 Bits
0.64 1.6 LSB
INL Integral Non-Linearity i b (max)
-0.64 -1.2 LSB (min)
0.9 1.6 LSB (ma
DNL Differential Non-Linearity ki b (max)
~-0.6 -1.0 LSB (min)
Vorr Offset Error 0.44 +1.3 LSB (max)
I to Ch |
OEM Channel to Channel Offset Error +0.4 +1.0 LSB (max)
Match
FSE Full Scale Error -0.34 *1.5 LSB (max)
h | | Full-Scale E
FSEM Channel to Channel Full-Scale Error +0.1 £1.0 LSB (max)
Match
DYNAMIC CONVERTER CHARACTERISTICS
. ) . | Va=+2.7V t0 5.25V
INA -to-N Plus Di . i
SINAD Signal-to-Noise Plus Distortion Ratio fo = 40.3 kHz, ~0.02 dBFS 72 69.2 dB (min)
. . ) V, = +2.7V t0 5.25V ]
SNR Signal-to-Noise Ratio o = 40.3 kHz, ~0.02 dBFS 72.4 70.6 dB (min)
N . V= +2.7V to 5.25V
THD Total H Distort -82 -7 dB
otal Harmonic Distortion oy = 40.3 kHz, ~0.02 dBFS 8 5 (max)
Va = +2.7V to 5.25V
SFDR Spurious-Free Dynamic Range A 83 76 dB {mi
purious-rree Lynamic Rang fi = 40.3 kHz, ~0.02 dBFS (i)
ENOB Effective Number of Bits Va =+2.7V t0 5.25V 11.7 11.2 Bits (min)
Vu = +5.25V
hannel-to- Crosstalk A -86
Channel-to-Channel Crosstal fry = 40.3 kHz dB
Intermodulation Distortion, Second V, = +5.25V 87 B
IMD Order Terms fa = 40.161 kHz, f, = 41.015 kHz
Intermodulation Distortion, Third Va = +5.25V 88 dB
Order Terms f, = 40.161 kHz, f, = 41.015 kHz
) AR Y 11 MHz
FPBW -3 dB Full Power Bandwidth
V=43V 8 MHz
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ADC124S101 00000000000 (Note9) (0 DOO)

000000000000000V,002.7V0 525VOGND O 0VO fgep x 0 8MHz O 16MHz0 fgappe 0 S00kSPS O IMSPSO
C,035pF0000000000000000000 TaO TynD Tuax0O000000000000T,0 25000000000

Limits
Symbol Parameter Conditi Typical i
y onditions ypi (Note 7) Units
ANALOG INPUT CHARACTERISTICS
Vin Input Range Oto Vyu \
locy DC Leakage Current +0.02 =1 HA {max)
Track Mod 33 F
Cina Input Capacitance oce P
Hold Mode 3 pF
DIGITAL INPUT CHARACTERISTICS
Va = +5.25V 24 V (mi
Vin Input High Voltage AZY (mfn)
Va = +3.6V 21 V (min)
Vi Input Low Voltage 0.8 V (max)
hn Input Current Vin=0VorV, +0.1 +10 YA (max)
Cinp Digital Input Capacitance 2 4 pF (max)
DIGITAL OUTPUT CHARACTERISTICS
1 = 200 pA Va—-003]| V,-05 V (mi
Von Output High Voltage SOURCE a 2 A (mir)
Isource = 1 MA V, - 0.10
I =200 pA 0.02 04 \
VoL Output Low Voltage SINK H (max)
lsink = 1 MA 0.1
:OZH' TRI-STATE® Leakage Current +1 YA (max)
ozL
Cout TRI-STATE® Output Capacitance 2 4 pF (max)
Output Coding Straight (Natural) Binary
POWER SUPPLY CHARACTERISTICS (C, = 10 pF)
v Supply Voltage 27 v (min)
A pply 9 5.25 V (max)
V, = +5.25V,
2.5 3.0 A
Supply Current, Normal Mode fsampLe = 1 MSPS, f,\ = 40 kHz mA (max)
Operational, CS low = 43
©p ) Va = +36V, 1.2 16 mA (max)
| fsampLe = 1 MSPS, fi = 40 kHz
A
Va = +5.25V
o . -50 kSPS &0 nA
Supply Current, Shutdown (CS high}) iAMPLZ ;V
A= +3. B
38 A
fsampie = O KSPS "
Power Consumption, Normal Mode | Va = +5.25V 13.1 15.8 mW (max)
. {Operational, CS low) V= +3.6V 43 5.8 mW (max)
e Power Consumption, Shutdown (CS | V = +5.25V 0.32 W
high) V, = +3.6V 0.14 pW
AC ELECTRICAL CHARACTERISTICS
8 MHz (min}
f Maximum Clock Frequenc Note 8
SoLK @ uency (Note &) 16 MHz (max)
f Sample Rate {Note 8) 500 KSPS (min)
s P 1 MSPS (max)
tconv Conversion Time 13 SCLK cycles
30 % (min)
DC SCLK Duty Cycle fscik = 16 MHz 50
70 % (max)
taca Track/Hold Acquisition Time Full-Scale Step Input 3 SCLK cycles
Throughput Time Acquisition Time + Conversion Time 16 SCLK cycles
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Limits
Symbol Parameter Conditi Typical i
y itions ypica (Note 7) Units
e V, = +3.0V -35
t Setup Time SCLK High to CS Falling Edge Note 10 10 i
csu Y 9 g £ag ( ) Vp= +50V 05 ns (min)
— Va = +3.0V 4.
fouss | Hold time SCLK Low to CS Falling Edge (Note 10) AT 45 10 ns (min)
Va = 45.0V +1.5
— V= +3.0V 4
ten | Delay from TS Until DOUT active ATY it 30 ns
Va = +5.0V +2 (max)
V, = +3.0V 14.
tacc | Data Access Time after SCLK Falling Edge a=+30 145 30 ns
Va = +5.0V +13 (max)
tsu Data Setup Time Prior to SCLK Rising Edge +3 10 ns (min)
1 Data Valid SCLK Hold Time +3 10 ns (min)
tcy | SCLK High Pulse Width 0.5x 03x | s (min)
) tscik tseik
to. | SCLK Low Pulse Width 0.5x 03X 1 s (min)
tscik tscik
V, = +3.0V 1.8
Output Falling VA +5 oV 13
is | CS Rising Edge to DOUT High-Impedance AT : 20 ns
o Va = +3.0V 1.0 (max)
Qutput Rising
V= +5.0V 1.0
Note1: OODO0ODDO0O0IC 000000 O0O0DOOO0OO0DOO00000000O0000000000000000000000000 000D

Note 2:
Note 3:

Note 4:

Note 5:

Note 6:
Note 7:
Note 8:
Note 9:
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TABLE 1. Control Register Bits

Bit 7 (MSB) Bit 6 Bit 5 Bit 4

Bit 3 Bit 2 Bit 1 Bit 0

DONTC DONTC ADD2 ADD1

ADDO DONTC DONTC DONTC

TABLE 2. Control Register Bit Descriptions

om oooo |bo

70 6020 0| DONTC |Don'tcare 000 0O0000MIOOOODOOOOODOOOODOOODODOOOO

4 ADD1
3 ADDO

5 ADD2 (OO0 3000000000 /000000000000000C0O0000000 0000000000
000ombgoooooobbooon Table30 00000

TABLE 3. Input Channel Selection

ADD2 ADD1

0

0
1
1

X | x| x| x

ADDO Input Channel
0 IN1 (Default)
1 IN2
0 iN3
1 IN4
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