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PART TEMP RANGE PIN-PACKAGE 

DS8102+ -40°C to +85°C 16 TSSOP 
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VDD = 2.7V to 3.6V, TA = -40°C to +85°C, fCLK = 8MHz, VREF = internal, OSR = 128, unless otherwise noted.) (Note 1)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

Voltage Range on VDD Relative to DGND.............-0.3V to +4.0V
Voltage Range on VDD Relative to AGND.............-0.3V to +4.0V
Voltage Range on AGND Relative to DGND.........-0.3V to +0.3V
Voltage Range on Any Pin Relative to DGND

Except AN0+, AN0-, and AN1+, AN1- ...............-0.3V to +4.0V

Voltage Range on AN0+, AN0-, AN1+, and AN1-
Relative to AGND ...............................................-4.0V to +4.0V

Operating Temperature Range ...........................-40°C to +85°C
Storage Temperature Range .............................-65°C to +150°C
Soldering Temperature...........................Refer to the IPC/JEDEC

J-STD-020 Specification.

PARAMETER SYMBOL CONDITIONS MIN 
TYP 

(Note 2) 
MAX UNITS 

Supply Voltage VDD  VRST 3.3 3.6 V 

Power-Fail Reset Voltage VRST Monitors VDD 2.7 2.8 2.99 V 

Active VDD Current IDD Normal operation  3.5 5.0 mA 

Shutdown (Power-Down) VDD
Current 

ISTOP RST = 0 or VDD < VRST  2  nA 

Input Low Voltage VIL  DGND   0.3 x VDD V 

Input High Voltage VIH  0.7 x VDD   VDD V 

Output Low Voltage  
(CLKIO, MNOUT) 

VOL IOL = 4mA DGND  0.4 V 

Output High Voltage  
(CLKIO, MNOUT) 

VOH IOH = -4mA VDD - 0.4    V 

Input/Output Pin Capacitance CIO (Note 3)   15 pF 

Input Leakage Current (All Inputs) IL  -100  +100 nA 
CLOCK SOURCE 

External Clock Input Frequency fXCLK CLKSEL = 1 DC  8 MHz 

External Clock Input Period tXCLK-CLCL CLKSEL = 1 125   ns 

External Clock Input Duty Cycle tXCLK-DUTY CLKSEL = 1 40  60 % 

Internal Oscillator Output 
Frequency 

fICLK CLKSEL = 0 7.5 8.0 8.5 MHz 

Internal Oscillator Output Duty 
Cycle 

tICLK-DUTY CLKSEL = 0 47.8 49.1 49.7 % 

ANALOG-TO-DIGITAL CONVERTER 

AFE Warmup Delay  tWU1 fICLK = 8MHz (Notes 1, 4)   1.02 ms 

Reference Buffer Warmup Delay  tWU2 fICLK = 8MHz (Notes 1, 5)   7.17 ms 

OSR = 32  16  

OSR = 64  19  

OSR = 128  22  
Decimator Output (Note 6)

OSR = 256  24  

Bits

Integral Nonlinearity INL (Notes 1, 6)  ±0.01  %FSR 

Offset Error  Gain = 1 (Note 6)   1.4 mV 
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ELECTRICAL CHARACTERISTICS (continued)
(VDD = 2.7V to 3.6V, TA = -40°C to +85°C, fCLK = 8MHz, VREF = internal, OSR = 128, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN 
TYP 

(Note 2) 
MAX UNITS 

ANALOG-TO-DIGITAL CONVERTER DYNAMIC SPECIFICATIONS 

DC Power-Supply Rejection Ratio PSRR 
VDD = 3.0V to 3.6V, AN0+ = AN0- = AGND, 
100mV ripple on VDD

 95  dB 

VDD = 3.6V, gain = 1, AN0 = 500mVP-P,
sinewave at 62.5Hz 

70 85
Signal-to-Noise Ratio SINAD 

VDD = 3.6V, gain = 32, AN0 = 20mVP-P,
sinewave at 62.5Hz 

70 85
dB 

Total Harmonic Distortion 
(to 21st Harmonic) 

THD 
VDD = 3.6V, gain = 32, AN0 = 20mVP-P,
sinewave at 62.5Hz 

 -95 -70 dB 

ANALOG-TO-DIGITAL CONVERTER INPUTS 

Input Voltage Range  AN0+, AN0-, AN1+, and AN1- to AGND -1  +1 V 

Gain = 1  1  

Gain = 4  4  

Gain = 16  16  
Input Sampling Capacitance 
(Note 1) 

CIN

Gain = 32  32  

pF

Input Sampling Rate fS Clock at 8MHz (Note 7)  0.667  MHz 

Gain = 1  750  

Gain = 4  187  

Gain = 16  47  
Input Impedance to AGND for 
8MHz (Note 8)

Gain = 32  23.4  

k

Gain = 1  1500 

Gain = 4  375 

Gain = 16  94 
Differential Input Impedance for 
8MHz (Note 9)

Gain = 32  46.9 

k

Input Bandwidth (-3dB)    7  kHz 

External Reference Input Voltage VREF  1.2 1.25 1.3 V 

External Reference Input 
Sampling Capacitance 

   2  pF 

Reference Input Sampling Rate fS   0.67 1 MHz 

INTERNAL REFERENCE  

Reference Output Voltage    1.24  V 
Reference Output Temperature 
Coefficient 

   ±30  ppm/°C 

Note 1: Specifications to -40°C are guaranteed by design and not production tested.
Note 2: Typical values are not guaranteed. These values are measured at room temperature, VDD = 3.3V.
Note 3: These numbers are guaranteed by design and are not tested.
Note 4: Calculated as tWU1 = 1/fICLK x 8192.
Note 5: Calculated as tWU2 = 1/fICLK x 57,344.
Note 6: Parameter specifications are based upon the presence of an external cubic sinc filter (as implemented in the MAXQ3108)

for generating full ADC output codewords.
Note 7: fS = fCLK/12. fCLK is the system clock frequency.
Note 8: This is a function of input sampling capacitance (CIN) and sampling frequency, and can be approximated as 6/(fCLK x CIN).
Note 9: ZIN (differential) = 2 x ZIN (single-ended).



Δ Σ

4 _______________________________________________________________________________________

1 DGND 

2 AGND 

3 VREF

4 AN1- 

5 AN1+ 

6 AN0- 

7 AN0+ 

8, 16 VDD 

9 CLKSEL 

10 G0 

11 G1 

12 CLKIO 

13 MNOUT 

14 RST 

15 APDREF 
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G1 PIN G0 PIN GAIN

0 0 1x 

0 1 4x 

1 0 16x 

1 1 32x 
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RST PIN APDREF PIN DS8102 MODE

0 X Shutdown. 

1 0 Operation using internal voltage reference (VREF output buffer enabled). 

1 1 Operation using external voltage reference (VREF output buffer disabled). 

CLKSEL PIN DS8102 CLOCK SOURCE CLKIO PIN MODE

0 Internal 8MHz oscillator Output: Drives out 8MHz clock. 

1 External clock (provided at CLKIO) Input: Accepts external clock. 
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