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ADC121S625 12-Bit, 50 ksps to 200 ksps, Differential Input, Micro Power

Sampling A/D Converter

I3 Texas
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Symbol Parameter Conditions Typical Limits Units
(Note 7)
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 12 Bits
. . +0.5 +1.0 LSB (max)
INL Integral Non-Linearity 03 1.0 LSB (min)
DNL Differential Non-Linearity +0.4 +0.75 LSB (max)
OE Offset Error - 0.4 +4 LSB (max)
FSE Positive Full-Scale Error +0.2 LSB
Negative Fuli-Scale Error +0.2 LSB
GE Gain Error -0.05 +4 LSB
DYNAMIC CONVERTER CHARACTERISTICS
SINAD Signal-to-Noise Plus Distortion Ratio | f,, = 20 kHz, -0.1 dBFS 72.6 68.5 dBc (min)
SNR Signal-to-Noise Ratio fin = 20 kHz, -0.1 dBFS 72.9 70 dBc¢ (min)
THD Total Harmonic Distortion fin = 20 kHz, -0.1 dBFS -84 ~74 dBc (max)
SFDR Spurious-Free Dynamic Range fin = 20 kHz, —-0.1 dBFS 85.2 74 dBc (min)
ENOB Effective Number of Bits fin = 20 kHz, -0.1 dBFS 11.8 1.1 bits (min)
Differential
. OQutput at 70.7%FS Input 26 MHz
FPBW -3 dB Full Power Bandwidth with FS Input Single-Ended
Input 22 MHz
ANALOG INPUT CHARACTERISTICS
Vin Differential Input Range ~Vaer v (min)
+Vger V (max)
Iner DC Leakage Current +0.04 +2 HA (max)
. In Track Mode 17 pF
Cina Input Capacitance in Hold Mode 3 oF
CMRR Common Mode Rejection Ratio 82 dB
Vaer Reference Voltage Range 01 v (min)
25 V (max)
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Symbol Parameter Conditions Typical Limits Units
4 P (Note 7)
ANALOG INPUT CHARACTERISTICS
CS low, fgk = 3.2 MHz, 12 uA
fs = 200 ksps, output = FF8h
CS low, fgc = 3.2 MHz, 3 A
e Reference Current fs = 50 ksps, output = FF8h H
CsS| = 3.2 MH
ow, fgoLk = 3.2 z, 07 uA
12.5 ksps, output = FF8h
CS high, fgc k= 0 0.3 pA
DIGITAL INPUT CHARACTERISTICS
Vil Input High Voltage VA = 4.5V to 5.5V 2.4 V (min)
Vi Input Low Voltage Vo =45V to 55V 0.8 V (max)
in Input Current Vin=0VorV, +0.03 1 UA (max)
Cinp input Capacitance ' 2 4 pF (max)
DIGITAL OUTPUT CHARACTERISTICS
Vao=45Vt055V,I =250 pA} Vo, -0.05| V,-02 V (min
Vou Output High Voltage A SOURCE e A A (min)
Va =4.5V 10 5.5V, lgoupce = 2 mA V- 0.1 "
Va=4.5Vio 55V, I =250 pA 0.02 0.4 V (max
Voo Output Low Voltage 2 SINK s (max)
Va = 4.5V 10 5.5V, lsounce = 2 MA 0.1 v
|
|°ZH’ TRI-STATE Leakage Current +0.03 x1 HA (max)
OZL
Cout TRI-STATE Output Capacitance 2 4 pF (max)

Output Coding

Binary 2’S Complement

POWER SUPPLY CHARACTERISTICS

Y Analog Supply Voitage 4.5 V {min)
u
A g supply 9 5.5 V (max)
fselk = 3.2 MHz, fgp = 200 ksps,

410 10 A (ma
fn = 20 kKHz, C, = 15pF 5 WA (max)
fscik = 3.2 MHz, fgyp. = 12.5 ksps,

C, = 15pF, Power Down between 31 WA
) Supply Current, Normal Mode :
15 Active ) conversions
(Operational)
fscik = 0.8 MHz, fgyp = 50 ksps, 242 A
C_ = 15pF W
fscik = 0.2 MHz, fgyp = 12.5 ksps, .
200 A
C, = 15pF (Note 10) s
] J— f =0 0.01 2 A (max
A Supply Current, Shutdown (CS high) 2S¢ DA (max)
Shutdown fscik = 3.2 MHz 6 HA
fscik = 3.2 MHz, fgp. = 200 ksps,

2.2 2.8 w
fin = 20 KHz, C_ = 15pF 5 mW (max)
fscik = 3.2 MHz, fgup, = 12.5 ksps,

) C_ = 15pF, Power Down between 0.18 mw
PWR Power Consumption, Normal Mode )
i - conversions
Active (Operational)
fsck = 0.8 MHz, fgue. = 50 ksps, 133 mw
C_ = 15pF )
fscik = 0.2 MHz, fgpp = 12.5 ksps, 11 mwW
C_ = 15pF (Note 10)
PWR Power Consumption, Shutdown (CS | fscik = 0 0.06 11 W (max)
Shutdown| high) fscix = 3.2 MHz 33 uw
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Units
Symbol Parameter Conditions Typical Limits
v : ypr mf (Note 7)
POWER SUPPLY CHARACTERISTICS
ff ith 1.0V i
8 set Change with 1.0V change in 71 dB
PSRR Power Supply Rejection Ratio A_ -
Gain Error Change with 1.0V change
. 83 dB
inVa
AC ELECTRICAL CHARACTERISTICS
fscik Maximum Clock Frequency 4.8 3.2 MHz (min)
fscik Minimum Clock Frequency 200 800 kHz (max}
fs Maximum Sample Rate 300 200 ksps (min)
SCLK
15 C (mic;);cles
taca Track/Hold Acquisition Time
SCLK cycles
2.0
(max)
tconv Conversion Time 12 12 SCLK cycles
Normal Operation 16 SCLK cycles
t Throughput Time SCLK cycl
eve ghp Short Cycled 14 c .cyc ©s
(min)
frate Throughput Rate 200 ksps (max)
tap Aperture Delay 6 ns

ADC121S625 000000 O (Note 8)

00000000000000 Vo000 45V0 5.5V0Vger D 2.5V fgerx 0 0.8MHz 0 3.2MHZzOC; O 100pF 00000 0000
00000000000 TaO Tyw D Twax 000000000 000000000000000 T,025000000000000

Symbol Parameter Conditions Typical Limits Units
teres | SCLK Fall toCS Fall (Note 9) 0 ns (min)
tcscr | CS Fall to SCLK Rise (Note 9) 0 ns (min)
tcuo | SCLK Fall to Data Change Hold Time 10 ns (min)
teov SCLK Fall to Next Dyt Valid 38 100 ns (max)

tois Rising Edge of CS To Dg 1 Disabled 38 50 ns {max)
ten 2nd SCLK Fall after CS Fall to Doy7 Enabled 6 50 ns (max)
ten SCLK High Time 42 60 ns (min)
tel SCLK Low Time 42 60 ns (min)
t, Deyt Rise Time 5 50 ns (max)
& DouT Fatt Time 13 50 ns (max)

Note1: 0000000000000 0000000000000000000000000000000000000000000000000000000
000000000M00000000000000000000000000000000000000000000000000000 0000
00000000000000000000000000000000000000000000000000000000000000000000

Note2: DOO000DD0DO0DDGNDOOVOOODOOO0DOO00O0

Note3: 000000000000 (VO0OOOO0O0O000 (ViyO AGNDOOD ViyO Vo000 Vp)0OOOOO0O00000 10mADO000
00000000000 0000000000000 (50mA)000000000000 10mAD0000000000 5000000000

Note4: 0000000 00000000000000 Tmax(0000000:0000000000Tmax0 1500)06,,(00000000000
0)0TA(0000)00000000000000000000000000000000000000000PpMAX O (Tjmax 0 Tx)8 4000
00000000000000000000000000000000000000000000000000000ADCI218625000000
00000000000000000(0000000000000000000000000000000000000000000000000
00 )0 0000000000000000000000000000

Note5: OOO00O0DOODI00pFO00000000000 15k000000000000000000000000000220pF0000000000
nlufalualalulafulafalal

Note6: OO0DDO0DO00D00DD0000000000D000000000000 AN-450000000000000 (S0) 0000000000000
0000000000000000000 00000000000000000000000000000000000000

Note7: 0000000000000 0000000000000 000000 AOQLOODOO0O00000

Note 8: 0000000 min/maxOOMOO0000000000000000000000000

Note 9: teger 00000 tepes 0000 0O00000CSO00000000000000 Low 00000000000

Note 10: 000000000000 00 fye /160000 CSO000 fyep /1600000000000 0000000000000000000
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