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AD7991"
Y 3= a3 v OREHFHIZ-40°C~+125°C, FRIIHEENR2WVIRD . Vpp=2.7V~55V, Vpgr=2.5V, fscL =3.4 MHz, Tx= Ty~ Tmaxo
®2
Y Version
Parameter Min Typ Max Unit Test Conditions/Comments
DYNAMIC PERFORMANCE?*? See the Sample Delay and Bit Trial Delay
section, fiy = 10 kHz sine wave for fscp.
from 1.7 MHz to 3.4 MHz
fix = 1 kHz sine wave for fsc. up to 400 kHz
Signal-to-Noise and Distortion (SINAD)* 69.5 70 dB
Signal-to-Noise Ratio (SNR)* 70 71 dB
Total Harmonic Distortion (THD)" =75.5 dB
Peak Harmonic or Spurious Noise (SFDR)* =77.5 dB
Intermodulation Distortion (IMD)4 fa =11 kHz, fb =9 kHz for fsc from
1.7 MHz to 3.4 MHz
fa=15.4 kHz, fb = 4.6 kHz for fscr up
to 400 kHz
Second-Order Terms -92 dB
Third-Order Terms —88 dB
Channel-to-Channel Isolation* -90 dB fix =10 kHz
Full-Power Bandwidth* 14 MHz @3 dB
15 MHz @0.1dB
DC ACCURACY™>®
Resolution 12 Bits
Integral Nonlinearity” +1 LSB
+0.5 LSB
Differential Nonlinearity* +0.9 LSB Guaranteed no missed codes to 12 bits
+0.5 LSB
Offset Error* £1 £5 LSB
Offset Error Matching +0.5 LSB
Offset Temperature Drift 4.43 ppm/°C
Gain Error* +2 LSB
Gain Error Matching +0.7 LSB
Gain Temperature Drift 0.69 ppm/°C
ANALOG INPUT
Input Voltage Range 0 Vrer A% Vrer = Vina/Vrer or Vpp
DC Leakage Current +1 pA
Input Capacitance 34 pF Channel 0 to Channel 2—during acquisition
phase
4 pF Channel 0 to Channel 2—outside acquisition
phase
35 pF Channel 3—during acquisition phase
5 pF Channel 3—outside acquisition phase
REFERENCE INPUT
Vrer Input Voltage Range 1.2 Vbb Vv
DC Leakage Current +1 pA
Vrer Input Capacitance 5 pF Outside conversion phase
35 pF During conversion phase
Input Impedance 69 kQ
Rev. 0 — 3/27 —




AD7991/AD7995/AD7999

Y Version
Parameter Min Typ Max Unit Test Conditions/Comments
LOGIC INPUTS (SDA, SCL)
Input High Voltage, Vinn 0.7 (Vbp) A% Vob=27Vto55V
0.9 (Vbp) \Y Vpp=235V1t02.7V
Input Low Voltage, Vi, 0.3 (Vop) \" Vop=27Vto55V
0.1 (Vbp) A" Vpp=2.35V1t02.7V
Input Leakage Current, I +1 LA Vin=0 V or Vpp
Input Capacitance, Ci\° 10 pF
Input Hysteresis, Viyst 0.1 (Vop) v
LOGIC OUTPUTS (OPEN DRAIN)
Output Low Voltage, VoL 0.4 A% Ismk = 3 mA
0.6 A" Isink = 6 mA
Floating-State Leakage Current +1 pA
Floating-State Output Capacitance® 10 pF
Output Coding Straight (natural) binary
THROUGHPUT RATE 18 x (1/fscL) fscr < 1.7 MHz; see the
Serial Interface section
17.5 x (1/fscL) fscL > 1.7 MHz; see the
+2 s Serial Interface section
POWER REQUIREMENTS? Vrer = Vpp; for fscp = 3.4 MHz,
clock stretching is implemented
Vbp 2.7 5.5 \%
Iop Digital inputs =0 V or Vpp
ADC Operating, Interface Active 0.09/0.25 mA Vpp =3.3V/5.5V, 400 kHz fsc
(Fully Operational)
0.25/0.8 mA Vop=3.3V/5.5V, 3.4 MHz fscL
Power-Down, Interface Active’ 0.07/0.16 mA Vb =3.3 V/5.5V, 400 kHz fsc.
0.26/0.85 mA Vpp=3.3V/5.5V, 3.4 MHz fscL
Power-Down, Interface Inactive’ 1/1.6 LA Vop=33V/5.5V
Power Dissipation
ADC Operating, Interface Active 0.3/1.38 mW Vb =3.3 V/5.5V, 400 kHz fsc.
(Fully Operational)
0.83/4.4 mW Vpp=3.3V/5.5V, 3.4 MHz fscL
Power-Down, Interface Active’ 0.24/0.88 mW Vb =3.3 V/5.5V, 400 kHz fsc.
0.86/4.68 mW Vop=3.3V/5.5V, 3.4 MHz fscL
Power-Down, Interface Inactive’ 3.3/8.8 W Vop=33V/5.5V
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AD7995'
Y 3= 3 U OREHFHIZ-40°C~+125°C, FRZIHEENR2WVIRD . Vpp=2.7V~55V, Vpgr=2.5V, fscL =3.4 MHz, Tx= Ty~ Tmaxo
3.
Y Version
Parameter Min Typ Max Unit Test Conditions/Comments
DYNAMIC PERFORMANCE?*? See the Sample Delay and Bit Trial Delay
section, fiy = 10 kHz sine wave for fscr from
1.7 MHz to 3.4 MHz
fin = 1 kHz sine wave for fscp up
to 400 kHz
Signal-to-Noise and Distortion (SINAD)* 61 dB
Total Harmonic Distortion (THD)* =75 dB
Peak Harmonic or Spurious Noise (SFDR)* =76 dB
Intermodulation Distortion (H\/ID)4 fa =11 kHz, fb =9 kHz for fsc; from
1.7 MHz to 3.4 MHz
fa=15.4 kHz, fb = 4.6 kHz for fsc. up
to 400 kHz
Second-Order Terms =90 dB
Third-Order Terms —86 dB
Channel-to-Channel Isolation® -90 dB fin=10 kHz
Full-Power Bandwidth* 14 MHz @3dB
1.5 MHz @ 0.1dB
DC ACCURACY™>?
Resolution 10 Bits
Integral Nonlinearity* +0.4 LSB
Differential Nonlinearity* +0.4 LSB Guaranteed no missed codes to 10 bits
Offset Error* +1.5 LSB
Offset Error Matching +0.2 LSB
Offset Temperature Drift 4.13 ppm/°C
Gain Error* +0.5 LSB
Gain Error Matching +0.25 LSB
Gain Temperature Drift 0.50 ppm/°C
ANALOG INPUT
Input Voltage Range 0 \ \Y% Vrer = Ving/Vrer oF Vpp
DC Leakage Current +1 pA
Input Capacitance 34 pF Channel 0 to Channel 2—during
acquisition phase
4 pF Channel 0 to Channel 2—outside
acquisition phase
35 pF Channel 3—during acquisition phase
5 pF Channel 3—outside acquisition phase
REFERENCE INPUT
Vrer Input Voltage Range 1.2 Vbbb A\
DC Leakage Current +1 pA
Vrer Input Capacitance 5 pF Outside conversion phase
35 pF During conversion phase
Input Impedance 69 kQ
Rev. 0 — 5/27 —




AD7991/AD7995/AD7999

Y Version
Parameter Min Typ Max Unit Test Conditions/Comments
LOGIC INPUTS (SDA, SCL)
Input High Voltage, Vinn 0.7 (Vbp) A% Vob=27Vto55V
0.9 (Vbp) \Y Vpp=235Vt027V
Input Low Voltage, Vi, 0.3 (Vop) \" Vop=27Vto55V
0.1 (Vbp) A" Vpp=2.35V1t02.7V
Input Leakage Current, I +1 LA Vin=0 V or Vpp
Input Capacitance, Ci\° 10 pF
Input Hysteresis, Viyst 0.1 (Vpp) v
LOGIC OUTPUTS (OPEN DRAIN)
Output Low Voltage, VoL 0.4 A% Ismk = 3 mA
0.6 A" Isink = 6 mA
Floating-State Leakage Current +1 pA
Floating-State Output Capacitance® 10 pF
Output Coding Straight (natural) binary
THROUGHPUT RATE 18 x (1/fscL) fscL < 1.7 MHz; see the
Serial Interface section
17.5 x (1/fscL) fscL > 1.7 MHz; see the
+2us Serial Interface section
POWER REQUIREMENTS? Vrer = Vpp; for fscp = 3.4 MHz,
clock stretching is implemented
Vb 2.7 5.5 \"
Iop Digital inputs =0 V or Vpp
ADC Operating, Interface Active 0.09/0.25 mA Vpp =3.3V/5.5V, 400 kHz fsc
(Fully Operational)
0.25/0.8 mA Vop=3.3V/5.5V, 3.4 MHz fscL
Power-Down, Interface Active’ 0.07/0.16 mA Vb =3.3 V/5.5V, 400 kHz fsc.
0.26/0.85 mA Vpp=3.3V/5.5V, 3.4 MHz fscL
Power-Down, Interface Inactive’ 1/1.6 LA Vop=33V/5.5V
Power Dissipation
ADC Operating, Interface Active 0.3/1.38 mW Vb =3.3 V/5.5V, 400 kHz fsc.
(Fully Operational)
0.83/4.4 mW Vpp=3.3V/55V, 3.4 MHz fscL
Power-Down, Interface Active’ 0.24/0.88 mW Vb =3.3 V/5.5V, 400 kHz fsc.
0.86/4.68 mW Vop=3.3V/5.5V, 3.4 MHz fscL
Power-Down, Interface Inactive’ 3.3/8.8 W Vop=33V/5.5V
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Y Version
Parameter Min Typ Max Unit Test Conditions/Comments
DYNAMIC PERFORMANCE?*? See the Sample Delay and Bit Trial Delay
section, fiv = 10 kHz sine wave for fscp from
1.7 MHz to 3.4 MHz
fin =1 kHz sine wave for fscr, up
to 400 kHz
Signal-to-Noise and Distortion (SINAD)* 495 dB
Total Harmonic Distortion (THD)* -65 dB
Peak Harmonic or Spurious Noise (SFDR)* —65 dB
Intermodulation Distortion (l]\/ID)4 fa=11 kHz, fb =9 kHz for fscr from
1.7 MHz to 3.4 MHz
fa= 5.4 kHz, fb = 4.6 kHz for fscr up
to 400 kHz
Second-Order Terms —83 dB
Third-Order Terms =75 dB
Channel-to-Channel Isolation® =90 dB fin=10 kHz
Full-Power Bandwidth* 14 MHz @3dB
1.5 MHz @ 0.1 dB
DC ACCURACY™>?
Resolution 8 Bits
Integral Nonlinearity* +0.1 LSB
Differential Nonlinearity* +0.1 LSB Guaranteed no missed codes to
eight bits
Offset Error* +0.35 LSB
Offset Error Matching +0.05 LSB
Offset Temperature Drift 4.26 ppm/°C
Gain Error* +0.175 LSB
Gain Error Matching +0.06 LSB
Gain Temperature Drift 0.59 ppm/°C
ANALOG INPUT
Input Voltage Range 0 Vrer A% Vrer = Vins/Vrer OF Vpp
DC Leakage Current +1 LA
Input Capacitance 34 pF Channel 0 to Channel 2—during
acquisition phase
4 pF Channel 0 to Channel 2—outside
acquisition phase
35 pF Channel 3—during acquisition phase
5 pF Channel 3—outside acquisition phase
REFERENCE INPUT
Vrer Input Voltage Range 1.2 Vbbb A\
DC Leakage Current +1 LA
Vrer Input Capacitance 5 pF Outside conversion phase
35 pF During conversion phase
Input Impedance 69 kQ

Rev. 0 — 7127 —
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Y Version
Parameter Min Typ Max Unit Test Conditions/Comments
LOGIC INPUTS (SDA, SCL)
Input High Voltage, Vinn 0.7 (Vbp) A\ Vop=27Vto55V
0.9 (Vbp) v Vpp=235Vt027V
Input Low Voltage, Vi, 0.3 (Vop) \% Vpp=2.7Vto55V
0.1 (Vbp) \% Vpp=235V1t027V
Input Leakage Current, I +1 LA Vin=0 V or Vpp
Input Capacitance, Ci\° 10 pF
Input Hysteresis, Viyst 0.1 (Vop) v
LOGIC OUTPUTS (OPEN DRAIN)
Output Low Voltage, VoL 0.4 A\ Isvk = 3 mA
0.6 \% Isk = 6 mA
Floating-State Leakage Current +1 pA
Floating-State Output Capacitance® 10 pF
Output Coding Straight (natural) binary
THROUGHPUT RATE 18 x (1/fscL) fscL < 1.7 MHz; see the
Serial Interface section
17.5 x (1/fscL) fscL > 1.7 MHz; see the
+2us Serial Interface section
POWER REQUIREMENTS? Vrer = Vpp; for fscp = 3.4 MHz,
clock stretching is implemented
Vbp 2.7 5.5 A%
Iop Digital inputs =0 V or Vpp
ADC Operating, Interface Active 0.09/0.25 mA Vpp =3.3 V/5.5V, 400 kHz fsc
(Fully Operational)
0.25/0.8 mA Vpp=3.3V/5.5V, 3.4 MHz fscL
Power-Down, Interface Active’ 0.07/0.16 mA Vpp =3.3 V/5.5V, 400 kHz fscr.
0.26/0.85 mA Vpp =3.3 V/5.5V, 3.4 MHz fsc.
Power-Down , Interface Inactive’ 1/1.6 LA Vopb=33V/55V
Power Dissipation
ADC Operating, Interface Active 0.3/1.38 mW Vpp =3.3 V/5.5V, 400 kHz fscr.
(Fully Operational)
0.83/4.4 mW Vpp=3.3V/5.5V, 3.4 MHz fsc.
Power-Down, Interface Active’ 0.24/0.88 mW Vpp =3.3 V/5.5V, 400 kHz fscr.
0.86/4.68 mW Vpp=3.3V/5.5V, 3.4 MHz fscL
Power-Down , Interface Inactive’ 3.3/8.8 W Vopb=33V/55V
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& 5.
Limit at ty, tmax
Parameter Conditions Min Typ Max Unit Description
fsor! Standard mode 100 kHz Serial clock frequency
Fast mode 400 kHz
High speed mode
Cp = 100 pF maximum 34 MHz
Cp =400 pF maximum 1.7 MHz
t! Standard mode 4 us trign, SCL high time
Fast mode 0.6 us
High speed mode
Cp = 100 pF maximum 60 ns
Cp =400 pF maximum 120 ns
! Standard mode 4.7 us trow, SCL low time
Fast mode 1.3 us
High speed mode
Cp = 100 pF maximum 160 ns
Cp =400 pF maximum 320 ns
;! Standard mode 250 ns tsu:pat, data setup time
Fast mode 100 ns
High speed mode 10 ns
t,"2 Standard mode 0 345 us tup:paT, data hold time
Fast mode 0 0.9 us
High Speed mode
Cg = 100 pF maximum 0 70° ns
Cp =400 pF maximum 0 150 ns
ts' Standard mode 4.7 us tsussta, Setup time for a repeated start condition
Fast mode 0.6 us
High Speed mode 160 ns
te' Standard mode 4 us tup:sta, hold time for a repeated start condition
Fast mode 0.6 us
High speed mode 160 ns
t;! Standard mode 4.7 us tsur, bus-free time between a stop and a start condition
Fast mode 1.3 us
tg! Standard mode 4 us tsu;sto, setup time for a stop condition
Fast mode 0.6 us
High speed mode 160 ns
to Standard mode 1000 ns trpa, rise time of the SDA signal
Fast mode 20+0.1Cg 300 ns
High speed mode
Cg = 100 pF maximum 10 80 ns
Cp =400 pF maximum 20 160 ns
Rev. 0 — 9/27 —




AD7991/AD7995/AD7999

Limit at ty, tuax

Parameter Conditions Min Typ Max Unit Description
tio Standard mode 300 ns trpa, fall time of the SDA signal
Fast mode 20+0.1 Cg 300 ns
High speed mode
Cg = 100 pF maximum 10 80 ns
Cp =400 pF maximum 20 160 ns
tiy Standard mode 1000 ns trer, rise time of the SCL signal
Fast mode 20+0.1 Cg 300 ns
High speed mode
Cg = 100 pF maximum 10 40 ns
Cp =400 pF maximum 20 80 ns
tia Standard mode 1000 ns trewi, rise time of the SCL signal after a repeated
start condition and after an acknowledge bit
Fast mode 20+0.1 Cg 300 ns
High speed mode
Cp = 100 pF maximum 10 80 ns
Cp =400 pF maximum 20 160 ns
tis Standard mode 300 ns trcr, fall time of the SCL signal
Fast mode 20+0.1 Cg 300 ns
High speed mode
Cp = 100 pF maximum 10 40 ns
Cp =400 pF maximum 20 80 ns
tep' Fast mode 0 50 ns Pulse width of the suppressed spike
High speed mode 0 10 ns
tPowER-UP 0.6 us Power-up and acquisition time
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AD7991/AD7995/AD7999

K EH

FRIZHBED 72\ WR Y | Ta=25°C,

% 6.
Parameter Rating
Voo to GND -03Vto7V

Analog Input Voltage to GND
Reference Input Voltage to GND
Digital Input Voltage to GND
Digital Output Voltage to GND
Input Current to Any Pin Except Supplies'
Operating Temperature Ranges
Industrial (Y Version) Temperature Range
Storage Temperature Range
Junction Temperature
8-Lead SOT-23 Package
0;a Thermal Impedance
0;c Thermal Impedance

RoHS Compliant Temperature,
Soldering Reflow

ESD

—-03VtoVpp+03V
-0.3VtoVpp+03V
-03Vto+7V
—-03VtoVpp+03V
+10 mA

—40°C to +125°C
—65°C to +150°C
150°C

170°C/W
90°C/W
260+ 0°C

1kV
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3.80T-23 DEVEE

06461-003

RT7T.EHEEDSHA

B

i k=2 B

1 SCL FUBNAT, YUTN e RR - Tay s, MEFTTAT v TSN,

2 SDA FOEZNT0, YU T« RARGET—4, =T « KA o, SMIT T T v PRI M,

3 Vino TIaI AN, YT NEUR T hRa s AT v b, AL 0 V~Vier,

4 Vini TFra s A2, VI NVEUR T Fa I ANT ¥, ATIEHIZ 0 V~ Vg

5 Vinz TFa s A3, VI NVEUR T Fa s ANT v o, ATIEHIZ 0 V~ Vg

6 Ving/Vier Tra s AT 4, TN R e T T AT v o, AL 0 V~Veere IMTT Vel 5O ATNT BT
xET,

7 GND Thuas - 77 R, ADT991/AD7995/AD7999 EDERIEKIZkIT 57T vy REMERA b, +_XTOTF a7 ANE
FIEZ D AGND B EZ KL THLERSH D £7,

8 Vop EIEAST, AD7991/AD7995/AD7999 0 Vpp#ifI% 2.7 V~5.5V,

x8I°)C 7 RLRDEIR

Part Number I’C Address
AD7991-0 010 1000
AD7991-1 010 1001
AD7995-0 010 1000
AD7995-1 010 1001
AD7999-1 010 1001
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KRBT ERERFIE

DNL ERROR (LSB)

4 .DNL E',—I‘:\l%\ VDD =27 V\ VREF =235 V\ fsc|_ =17 MHZ\ OD‘y'7-

INL ERROR (LSB)

1.0
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T
Vpp = 2.7V
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Hlli.lll‘\lﬂ.ﬂ | .I‘h fh \MJLIIH‘ LAl Lo | \hIUIL J‘\HHL .H\i”\llwh dg 11 ‘IM |

-0.6

-0.8

0 500 1000
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2000
CODE

2500 3000

3500

4000

AR wFL
1.0 T T
Vpp = 2.7V
0.8 VREF = 2.35V B
fscL = 1.7MHz
0.6

0 500 1000

1500

2000
CODE

2500 3000

3500

4000

06461-005

06461-006

5.INLZRZ. Vpp = 2.7 V. Vrer =2.35 V. fscL = 1.7 MHz, 07+

Moy Fal
12.0
| ENOB Vpp = 5V
11.5 [— ENOB Vpp = 3V =" |
SINAD Vpp = 5V
11.0 7
— 105 /
)
& / SINAD Vpp = 3V
o 10.0
: /
4
Yoos /
9.0 /
8.5
8.0
0 1 2 3 4 6

REFERENCE VOLTAGE (V)

74

T 72

170

T 68

T 66

164
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60

SINAD (dB)

06461-036

7.INL

6.ENOB/SINAD )7 7L ABE. fscL = 1.7 MHz, /0v5- Ay
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INL ERROR (LSB)

9.INL

L
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1.0 -70 T T
fscL = 1.7MHz
0.8 SCL
0.6
04
@ -80
3 o2 " y _ Vpp = 5V
g g ; -
& 0 o Vpp =3V
I
Y o2 | =
8 90
0.4 -
-0.6
Vpp = 5V
—0.8 | VRer = 2.5V
fscL = 1.7MHz
-1.0 : . . -100 _
0 500 1000 1500 2000 2500 3000 3500 4000 3 1 10 100 &
CODE g INPUT FREQUENCY (kHz) ]
v £|a — = = w . N
10.DNL ul—?%\ VDD =5 V\ VREF =25 V\ fsc|_ =17 MHZ\ /7|:| j7 Ak 13.THD ﬁkﬁ%}&ﬁ\ VREF =25 V\ fSCL =17 MHZ\ 7D‘y7-ZI\L/
LuFisl YFHL
800 I %
fscL = 1.7MHz
) aN
+125°C 2 % / AN
600 +85°C 3 N Vpp = 3V
+25°C = N
-40°C g N
: .
21 d 93
= 400 ~N
3 § \
i / g % Vpp = 5V
? DD =
7 o] \\
L —
200 a9 -
z \
z AN
T 90 - Vger = Vpp o
o fscL = 1.7MHz
0 go |_TEMPERATURE =T,
2 3 4 5 6 ¢ 0 10 20 30 40 50 60 70 8 90 100
Vpp (V) g fnoise (kHz) 2
M. lpp BREBFRAEBIREE. fscL = 1.7 MHz, 7097 - ALY F AL, 14.AD7991 F¥ > RILETAVYL—>30  fseL = 1.7 MHz, #0757 - X
-40°C~+125°C royFiL
1000 I 0
fscL = 3.4MH 16384 POINT FFT
Sct i +125°C fs = 22.5kSPS
+85°C _ fscL = 405kHz |
800 A 125°C 20 fin = 5.13kHz
/ —40°C SNR = 71.83dB
SINAD = 71.39dB
-40 THD = -81.26dB 1
600 & SFDR = -93.71dB
< / 3
2 Q  -60
a <
£ z
400 @
-80
200 100
0 ~120 1
2 3 4 5 6

FREQUENCY (kHz)

06461-034
06461-018

Vobp (V)

15. 84S 2y MR, fscL = 405 kHz, /Ay7- AMvF %L, Vop =5

12.lpp BRERAEREE. fsoL = 3.4 MHz, /OvY - AR YFHY.,
po BARTBILT BATE s V. 7L R7—)L A A, 7 T Blackman-Harris 71 >R

-40°C~+125°C
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0 3
16384 POINT FFT
fs = 95kSPS
20 fscL =1.71MHz ]
fin = 10.13kHz /
SNR = 71.77dB

SINAD = 71.45dB /|

40 THD = —82.43dB | 2
SFDR = —95.02dB Vi = 5V

-80 1
/

~100 | I Vop=3V__—
//

SINAD (dB)
1
[=2]
o
POWER (mW)

-120 -
0 5 10 15 20 25 30 35 40 45 3 0 0 500 1000 1500 g
FREQUENCY (kHz) g SCL FREQUENCY (kHz) g
16. 44Ty IMBE. fscL = 1.71 MHz, 7095 - ANy F72L, Vpp =5 17 BB E X SCL B, Vrer =25V

V. Z)L- X4 —JL A A, 7 I8 Blackman-Harris 71>~

Rev. 0 — 156/27 —




AD7991/AD7995/AD7999

=
AR

EEX/ 1 XLE LUVEH(SINAD)

A/D a2 R—=HHITTOEER( A A+EL)LOREM T,
BEIFEAE O ms B TR LES, /A XTIV TV T
AW (fs2) F TOI RO TE L EF(DC #HRL), Dk
137 VX WAL D B A L SAVEITRTF L. LV R &
WEE, B A RIS R ET, EREEATI LY
BO, HENE Y b« a2 83—2 (2545 SINAD O GHEIE
wATERENET,

1GHEX (/A4 X+EZR) = (6.02 N +1. 76) dB

L7235 T, 8w k « 2 X=X DA SINAD I 49.92 dB I,

OEY b 3 R_"—=FDEFAIF61.96dBIZ, 12y k « N
— X OEAILT74dBIC, FNENRY T,

A& S ERIREH(THD)

BRI O rms KD & FEARW O T,
AD7991/AD7995/AD7999 DL, WA TH 2 bhEd,

\/sz TV VA +Vs V2
Vi

THD (dB) =20 log

T,

VX FEARP O rms RIS,

Vow Vss Vo Vsi Vsld, 2R~6 RO EFHIE D rms #E0E,
F—yEREELEXTUPR- /74X

ADC /1 A7 MV D(DC %RV T 52 FTRICKE VALY
D rms HD, HEAE ms T 5 E LTERSINE T, —
Wz, ZOHAEDEIZ AT MIVNOIR KO EHRREIC L0 RE
SNFETH, BREN/ AX - 7aT IO ZEN TS ADC
DA, RKOERREIL ) A X« =220 9,
HEEREH

IR ZFFOT 7T 4 7« T A2 oOEEE fa B L
b 2GR EANTDE, ST IERB L OEDFE K
mfa+nfb ZFHFOBARONRELET, 22T, m n=0, 1,
2, 3, T, MHALRHEELIZ. méaBNELooEEZ NN
F9, 2 20E 2 RIEIZIE(fatb) & (fa-fo) 23 & £ H, 3 KIEIC
1Z(2fa+b). (2fa-fb). (fa+2fb). (fa-2fb)NEENET,

AD7991/AD7995/AD7999 (%, AJJHHSIED _LERRIZUTV 2 DD AT)

JEWE A D CCIF IEHEE i~ CT A MENTHET, ZOHA,

2RIV . JTEOIETLIE O SN CTALE L, 3 RIEIT
BE . ASEEEIGE O EREBIAIE LET, E07d, 2Kk
HE 3RHEIR A ICHEESNE T, MAEMREAOHEIL THD
OHARIZBELTWET, T7bb, dB T LIfElx DELMT D
rms AFIO ., AR OFID rms IWBIRIZ 6T B iz 722 ) 47,

FyoRILETAVL—2aYy

FX U FNMEAT AV =3 it 2200F ¥ U RLETO Y

BAR—7DLYNVOREEIERLET, 7V AF—)LOIE
E B A2 TR COIFRIRA ST ¥ o FI/VIC AT L, 10kHZ1E
FEMo TRIRLEF v XLV TESORELZNETS Z L1
FOIRELET, BIBBRIRTF v o 2L TORESERE A 2 kHz >
5 92kHz £ CLIFEd, K142, AD7991 D 4 F v > /L3~
TOHFTOY—RA Nr—A%&RLET,

P ENAVES- 3 ]

D/A B SN FARAEA 01dBIK T4, 270 &
=V AINZHE LT 3dBIR T 9B AN M Z B L £,

BOEERE

ADC {RIERI S O Wil & 5 SEAR b O KRZAEEZ VW E T, (&
EREOWNE ST, e s 27— RO 3 — REKE Y 1

LSB FORA Y M T« 27— EEDa— RERLD 1

LSB LD RA ¥ MZEWVInET,

W IEERKE

ADC O 2 DO#E = — REICIIT 5 1LSB Z L ORIEMH & B
EOZEZVNET,

oty FRE

R AGND + 1 LSB & Fe 9]0 21— KZE{£(00...0.000—00...0.001)
LDEENNET,

oty PRETYT

2D0DF ¥ RNEDF TR v NEEDZE,

A URE

I 7% v MEAERBEEOR% D 2 — REL111..110—111..111)
L EERE(Vrer - 1 LSB) & D222 WDWE T,

AL UBEODIRYFUYT

2DODF ¥ RNVE DT A LREEDZE,

Rev. 0 — 16/27 —




AD7991/AD7995/AD7999

BiERE

AD7991/AD7995/AD7999 1%, HEJRIKIHEES 4 Frv R0
12/10/8 £ s ADC T9, &7 /31 AL, 235 V~55 V OHE
RCEMET D ENTEET,

AD7991/AD7995/AD7999 I, 4 F¥ > /N « = LFFL ¥ |
Gy« T ReFR—)L K, ADC, PC HI VT« A HF—
Tx—AENKL, DOV a—a IV ERLZEALXI—X
T 5 8 B SOT23 Ry r—VAFRA L CWVET,

AD7991/AD7995/AD7999 (X H . FEEMIFITIT Y —F 7k
RBIZHVET, Lo, BEERIICEALIZEE, T2
A RNINRT =7 AREIZH D T, BHRORNINRT—T v 7%
BRIA L C. BENET T 5 &, T3 AT —F 7 L REEIC
ROET, COHBNRT—F 0 UREEE S & T30 AFE
POMTHBEB N 2HNTHZENTEET, 2k, PC A~
R—T 2 — AR LT _RTOHALE LIEE-ITEZ AL
TERT NA ZADNRT—F G U RICRETHZ EEBRLET,

aAVN—20OEE

AD7991/AD7995/AD7999 1%, &% DAC ZEH L 72 &k il
ADC T, 18 EX 1912, TRENT /A Vv ay » Tx—
R LB T = — X TDH ADC OFEIEAL L 7= FE X &R L E 9,
BT/ AV ay - 7=—AD ADC &R LET, SW2 IZH
UTC. SWIHIEE AlCH Y, L —F I TEHRREICH D |
Yo7V s e arF Pt Vy EOEEEZEREGELET, 77
v 7 AN EBETAEBFRTE. 7rae Z ANEEIET—T
ST VAT a ORI LU 0.6 us NIZ 1 LSB LA
WICHIET 2R H D 7,

CAPACITIVE

DAC
y A
N CONTROL
Wi Loaic
I ‘[ w2 COMPARATOR .
AGND O - g

18 ADC7V4oay-TJx—R

ADC DNE¥ZBALAT 2 & (1K 19), SW3 23BHV T, SW1 & SW2
BAE B IZBEIL T, 2o L — 2 RAREHERREEIZ 2 $9,

EHpBthIN A &, ANOvEtsnEd, 2 ba—n -
nYy 7 EREDAC ST, YTV T s arT okt
LT EEOBMEMBEL LOWHE LT, a2/ —% &y
REBICERTEIICLET, 2 XU —Z B PERRIBICRE D &

TN T LET, avbhe—L- oy 73 ADC DH ja—
RFE2EALET, K201, ADC DimiEBEERLE T,

CAPACITIVE
DAC

A

Vin © s°w1 CONTROL
B LOGIC
sw2
‘[ { COMPARATOR
AGND © o e

19.ADC Z#iTx—X

06461-021

ADC D {nZEEA#

AD7991/AD7995/AD7999 O j=—7F ¢ 71X EIR 2 #ETT,
a— RZE{kiZ LSB Dififi 9~ 2 BEfi5fE(1 LSB, 2 LSB 72 &) T3
AL E9, AD7991/AD7995/AD7999 @ LSB 1 X, #NEh
Vrer/4096 . Vree/1024 . Veee/256Vpp T T, 20 T,
AD7991/AD7995/AD7999 D iam @A R L 9, &

1M .1
111...110

.
w .
(=) L]
o 111...
g 1., 000
.
‘é 011 ... 111
. AD7991 1 LSB = REF /4096
° AD7995 1 LSB = REF /1024
000 ... 010 =
000 ... 001 AD7999 1 LSB = REF /256

000 ... 000 —— 2 ; >
AGND +1LSB +REFy—1LSB

ANALOG INPUT
0V TO REFy

06461-022

20.AD7991/AD7995/AD7999 DA=FEFF %
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REMNGERE

X 22 1. AD7991/AD7995/AD7999 7 — % e Bifke Xz R L £ 9,
V77 LU REEE, BIREE Voo WOEIGTHZ N TEE
T, 2L, V77 L AEBEEE Vin/Verer B IS Z T
AD7991/AD7995/AD7999 % 3 F v L /b« T/NA A L L THERK
THZEHLTEET, ZOBAIKE, lpF Ty TV T -
ST Y Vine/Vrer B SRS 5 Z EERRE SN E T,
SDA & SCL %, 2l PC AHfaf v o —T 2 — A EHER L E T,
SDA 7 A > & SCL 7 A NZIIIMHT T AT > TR E T,

AD7991-0/AD7995-0 & AD7991-1/AD7995-1/AD7999-1 (X, A %
VHE—R, Ty —AF, N AE—FD PC AV HF—T =—
A e FT—=REFR=FLTWET, 0 &-1 OFT /A R |IISL72
PC7 RLAZNELTWAD, 2 DT A Z%F U PC /3R
AT D BT D LN TEET,

FTNRARF, RT—=F oo™ T v 7 LT Hr s A
NEBIET B0 06 ps ZELET, 774 Vvay -7
T AN DH E, BT = — ZXNBE I, BTSN 1 us &
FELE4, AD7991/AD7995/AD7999 1IH LI v v &Y
Ve EB— R ET, ZOMEEE, HWEBIBELWT Y
r—a UV TRSELET,

FFrOTAR

21 12, AD7991/AD7995/AD7999 7 F 1 7" A J 1 0 %A=l
WERLET, Y144 —K Dl & D2 E7F a7 ANkl
ESD fRi#REREZ ML LE 9, 7T e /7 ANEZITERL —/L L
D 300mV LA EELS RORVWEIEETHILERHY T, 55
NDIDOLNWEBLZDE, ZNODOXA A — RBIAFFIZASA
TAENT, Y7 A b Lb— MIERDENLD L 21220 £3,
KHA A — RO EER LICHFARTE DIk KEHIT 10mA T,

Vop
<
A D
c2
. Rt 30pF
Vin O T o * I ---
c1
4pF % D2

CONVERSION PHASE—SWITCH OPEN
TRACK PHASE—SWITCH CLOSED

06451023

21.Z&\@ 7R A QR

X 21 2R T a7 % CLIER 4 pF(typ) T, EICE U REICE
RLET, &7 RUTEPEEHRLTHY, hTFv T - TR
Rl R« 24 v F L ANVAF T L2 H DA AEF(Ron) D B>
s ET, ZoAFKRIIIHN 400 Q T, =T C2ix
30pF (typ) TH Y, EIWCADCH LTV T« arF o4 TF,

-+ N O 5V SUPPLY
10uF T 0.1pF
W 3 H 3 2-WIRE SERIAL
$Re $Rp INTERFACE
Vino \Y 1771
Vin1 Voo SDA ()t [\ -
v
IN2 seL ()= ( ) MICROCONTROLLER/
Vins/VRer AD7991/ ) U MICROPROCESSOR
AD7995/ &
GND AD7999 z

22.AD7991/AD7995/AD7999 M — % B 75 #4551
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AC TV r—va v OB/IE. E4T57 a7 A
RC AV EF « T4 VFEFH LT, 7TFHaZ ANESHLEEN
By ERETDZENHERENE T, Sl ERLETR A
AWREETHLT 7V r—a Tk, 7FHa 7 A1 &84
VE—H R e = ATANTHEVERLYET, V=R - A
VE—FUARKENE ADC O AC HHEERKE B EZIT
T, SOOI, ANy Ty - T TOMARLEIARY
T, A TUTORRT, TSU =T a ITEIFLE T,
T T REDRWTTu S AN BT S L&, V— R -
AV E—F U AE/NSVEICHIRT A LERH Y 9, K
—R s A U E—H U RIL, BFAFEER THD DK E STRF L E
T, V=R e AU E—F U ARMINT S E THD BREL D7z
B, HEMEFTLET, K232, flixDyY—RZ « f L E—X
AW LT, 5 VEBIETO THD & 71 7 AN A OBEGR%E
RLET,
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Vpp = 5V
-10 VRer = Vpp g
TEMPERATURE = T,
20 fscL = 1.7MHz
-30
_ —40
o
z
a 50 5.1kQ
z ] I
-60 2kQ
—
-70 LH— [1.3k0
—
[ T—
-80 — 2400
-90 560
-100
1 10 100
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ANALOG INPUT FREQUENCY (kHz)
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REL X2 18E

RELORE
WELIAATIE Y FEZALEH LV R Z T, AD7991/AD7995/AD7999 DEIEE— ROFREIMH A L £, vy FOMIEEL % 10 1R
LET, BELVIVAAAEZIALE XTI - NS FEZIALNKLETY, D72 MSB T, ¥ AZ—7) AD7991/AD7995/AD7999 (Z
EXALEITI &, THEAAL FPRBREL VAXICEEIAENET,

ROIFELCRA -Eybh Y TERD—TF Y TEOT I+ FERE

D7 D6 D5 D4 D3 D2 D1 DO

CH3 CH2 CH1 CHO REF SEL | FLTR Bit trial delay Sample delay

1 1 1 1 0 0 0 0

£ 10.Ev MEREDFA

Bit Mnemonic Comment

D7 to D4 CH3 to CHO These four channel address bits select the analog input channel(s) to be converted. If a channel address bit (Bit D7 to Bit D4)
is set to 1, a channel is selected for conversion. If more than one channel bit is set to 1, the AD7991/AD7995/AD7999
sequence through the selected channels, starting with the lowest channel. All unused channels should be set to 0. Z% 11 shows
how these four channel address bits are decoded. Prior to the device initiating a conversion, the channel(s) must be selected in
the configuration register.

D3 REF_SEL This bit allows the user to select the supply voltage as the reference or choose to use an external reference. If this bit is 0, the
supply is used as the reference, and the device acts as a 4-channel input part. If this bit is set to 1, an external reference must be
used and applied to the Vin3/Vrer pin, and the device acts as a 3-channel input part.

D2 FLTR The value written to this bit of the control register determines whether the filtering on SDA and SCL is enabled or bypassed. If
this bit is set to 0, the filtering is enabled; if it set to 1, the filtering is bypassed.

D1 Bit trial delay See the Sample Delay and Bit Trial Delay section.

DO Sample delay See the Sample Delay and Bit Trial Delay section.

R 1UMF v U RILDER

D7 D6 D5 D4 Analog Input Channel'

0 0 0 0 No channel selected

0 0 0 1 Convert on Ving

0 0 1 0 Convert on Vi

0 0 1 1 Sequence between Viyo and Ving

0 1 0 0 Convert on Vinz

0 1 0 1 Sequence between Ving and Vina

0 1 1 0 Sequence between Vi and Vina

0 1 1 1 Sequence among Vino, Vini, and Vixz
1 0 0 0 Convert on Vin3

1 0 0 1 Sequence between Ving and Vin;

1 0 1 0 Sequence between Viy; and Vins

1 0 1 1 Sequence among Vino, Vini, and Vins
1 1 0 0 Sequence between Vi, and Vins

1 1 0 1 Sequence among Vino, Ving, and Vins
1 1 1 0 Sequence among Vini, Ving, and Vins
1 1 1 1 Sequence among Vino, Vini, Ving, and Vins

! AD7991/AD7995/AD7999 I%, +—4 v ANDREIEIZ I/ INF ¥ o R BAED T, IR SN F v RV OB EITNET,
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SO TILEBEEEY FMEERE

ZEHHII PCARZIMESERNWZ MRS ET2A 27 &
AD7991/AD7995/AD7999 DA AE— K « T — F~DREDE
7> a B, TRNEICAHETRWEAICIE, ADC PEREZ#E
Bt ar-olc, RELVYAZOE Y F D0 & DI Z-T, PC N
ZICEMER DB, 72 VT 4 Y7 ARIRE By MEE
OREFROEET, ZhICkD, By hOHERIZ ) A X
DINEL RV ET, L., 2OV FNBIER#EKREIC LY
KRERT X NFEALAL T, 300 Hz UL ETREREZICHT S

SNR MET42ZL3H 0 9, AC PEREZIRFET S 7201213,

sy« ANy FOERAPHERINET,

By hDOEEY hDIR0DOLEE, By NHEE S 7L EIREE
FEA T =X LBEINT2D 5, DO & DI OF 74V FEREF 0
T, MBEA D= A LA F—F 7T 5L x1E, DO & DI I
1 ZFELTLIEEN,

RI2EBMBERL S X 2(RAOFEHH L)

EHMERLIRS

EHAER L VAT 16 By gt LEH L A4 T, ADC
EHWHEREZA R L —bh « ATV « Txp—~v N THRMULET,
ZDOVIVAZ DA LIZIE, 2 /SA FaeAaH LBRSETT,
# 12 121%. AD7991/AD7995/AD7999 7> & Fix H S 7= F DX
A4 b, F BIAIFAHENZ 2EBBDONRAL Mo, TREFIUR
LEd,

AD7991/AD7995/AD7999 D& ZLHafERIL, JE8HD 2 By R 0,
2 By FOF v VB 12/10/8 By b OZEHE R D
RENET, AD7995 OBFAE, 2 FHOHEAH LD 2 By b
LSB (D1 & DO)ZIZ2 By hD 0 M S ILET, AD7999 D
A, 2BAOBAH LD 4y O LSB (D3, D2, DI, DO)Zix
4y hOODBKMEINET,

D15 D14 D13 D12 D11 D10 D9 D8
Leading 0 Leading 0 CHip: CHipo MSB B10 B9 B8
®RIBEBRBERL SR AQREBEBOFEHH L)

D7 D6 D5 D4 D2 D1 DO
B7 B6 B5 B4 B3/0 B2/0 B1/0 B0/0
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COMPLIANT TO JEDEC STANDARDS MO-178-BA

PLANE

29.8EY  RE—IL-TINSAY FSUTRE - 189 —U[SOT-23]

(RJ-8)

<TiE: mm

Model Temperature Range Package Description Package Option Branding
AD7991YRJZ-1RL' —40°C to +125°C 8-Lead SOT-23 RJ-8 C56
AD7991YRJZ-1500RL7 —40°C to +125°C 8-Lead SOT-23 RJ-8 C56
AD7991YRJZ-ORL —40°C to +125°C 8-Lead SOT-23 RJ-8 C55
AD7991YRJZ-0500RL7 —40°C to +125°C 8-Lead SOT-23 RJ-8 Css5
AD7995YRJZ-1RL —40°C to +125°C 8-Lead SOT-23 RJ-8 Cs8
AD7995YRJZ-1500RL7 —40°C to +125°C 8-Lead SOT-23 RJ-8 C58
AD7995YRJZ-ORL —40°C to +125°C 8-Lead SOT-23 RJ-8 Cs57
AD7995YRJZ-0500RL7 —40°C to +125°C 8-Lead SOT-23 RJ-8 Cs57
AD7999YRJZ-1RL —40°C to +125°C 8-Lead SOT-23 RJ-8 CsB
AD7999YRJZ-1500RL7 —40°C to +125°C 8-Lead SOT-23 RJ-8 C5B
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