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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VAVDD = VOVDD = 1.8V, internal reference, differential clock, VCLK = 1.5VP-P, fCLK = 100MHz, AIN = -0.5dBFS, data output termina-
tion = 50Ω, TA = -40°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.) (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.

OVDD, AVDD to GND............................................-0.3V to +3.6V
CMA, CMB, REFIO, INA+, INA-, INB+,

INB- to GND ......................................................-0.3V to +2.1V
CLK+, CLK-, SYNC, SPEN, CS, SCLK, SDIN 

to GND ..........-0.3V to the lower of (VAVDD + 0.3V) and +3.6V
DCLKA, DCLKB, D9A–D0A, D9B–D0B, DORA, DORB 

to GND..........-0.3V to the lower of (VOVDD + 0.3V) and +3.6V

Continuous Power Dissipation (TA = +70°C)
48-Pin Thin QFN, 7mm x 7mm x 0.8mm (derate 40mW/°C
above +70°C).............................................................3200mW

Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C
Soldering Temperature (reflow) .......................................+260°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DC ACCURACY

Resolution 10 Bits

Integral Nonlinearity INL fIN = 3MHz -0.8 ±0.25 +0.8 LSB

Differential Nonlinearity DNL fIN = 3MHz -0.7 ±0.2 +0.7 LSB

Offset Error OE Internal reference -0.4 ±0.1 +0.4 %FS

Gain Error GE External reference = 1.25V -1.5 ±0.3 +1.5 %FS

ANALOG INPUTS (INA+, INA-, INB+, INB-) (Figure 3)

Differential Input-Voltage Range VDIFF Differential or single-ended inputs 1.5 VP-P

Common-Mode Input-Voltage
Range

VCM (Note 2) 0.4 1.4 V

Fixed resistance > 100

Input Resistance RIN Differential input resistance, common mode
connected to inputs

4
kΩ

Input Current IIN
Switched capacitance input current, each
input

54 μA

CPAR Fixed capacitance to ground, each input 0.7
Input Capacitance

CSAMPLE Switched capacitance, each input 1.2
pF

CONVERSION RATE

Maximum Clock Frequency fCLK 100 MHz

Minimum Clock Frequency fCLK 50 MHz

Data Latency Figures 9, 10 9 Cycles
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DYNAMIC PERFORMANCE

Small-Signal Noise Floor SSNF fIN = 70MHz, < -35dBFS -60.3 dBFS

fIN = 3MHz 60.1

fIN = 70MHz 58.9 60.0Signal-to-Noise Ratio SNR

fIN = 175MHz 59.7

dBFS

fIN = 3MHz 59.6

fIN = 70MHz 58.3 59.5
Signal-to-Noise Plus Distortion
Ratio

SINAD

fIN = 175MHz 59.2

dB

fIN = 3MHz 84

fIN = 70MHz 72.2 83
Spurious-Free Dynamic Range
(2nd and 3rd Harmonic)

SFDR1

fIN = 175MHz 80

dBc

fIN = 3MHz 82

fIN = 70MHz 74 82
Spurious-Free Dynamic Range
(4th and Higher Harmonics)

SFDR2

fIN = 175MHz 82

dBc

fIN = 3MHz -84

fIN = 70MHz -83 -72.2Second Harmonic HD2

fIN = 175MHz -80

dBc

fIN = 3MHz -86

fIN = 70MHz -86 -74Third Harmonic HD3

fIN = 175MHz -82

dBc

fIN = 3MHz -80

fIN = 70MHz -79 -70.5Total Harmonic Distortion THD

fIN = 175MHz -77

dBc

fIN = 70MHz ±1.5MHz, -7dBFS -90
Third-Order Intermodulation IM3

fIN = 175MHz ±2.5MHz, -7dBFS -80
dBc

Full-Power Bandwidth FPBW 850 MHz

Aperture Delay tAD 850 ps

Aperture Jitter tAJ 0.3 psRMS

Overdrive Recovery Time ±10% beyond full scale 1 Cycles

ELECTRICAL CHARACTERISTICS (continued)
(VAVDD = VOVDD = 1.8V, internal reference, differential clock, VCLK = 1.5VP-P, fCLK = 100MHz, AIN = -0.5dBFS, data output termina-
tion = 50Ω, TA = -40°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.) (Note 1)
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ELECTRICAL CHARACTERISTICS (continued)
(VAVDD = VOVDD = 1.8V, internal reference, differential clock, VCLK = 1.5VP-P, fCLK = 100MHz, AIN = -0.5dBFS, data output termina-
tion = 50Ω, TA = -40°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

INTERCHANNEL CHARACTERISTICS

fINA or fINB = 70MHz at -1dBFS 95
Crosstalk

fINA or fINB = 175MHz at -1dBFS 85
dBc

Gain Match fIN = 70MHz ±0.05 dB

Offset Match fIN = 70MHz ±0.1 %FSR

Phase Match fIN = 70MHz ±0.5 D eg r ees

ANALOG OUTPUTS (CMA, CMB)

CMA, CMB Output Voltage VCOM Default programmable setting 0.85 0.9 0.95 V

INTERNAL REFERENCE

REFIO Output Voltage VREFOUT 1.23 1.25 1.27 V

REFIO Temperature Coefficient TCREF < ±60 ppm/°C

EXTERNAL REFERENCE

REFIO Input-Voltage Range VREFIN
1.25 +5/

-10%
V

REFIO Input Resistance RREFIN
10

±20%
kΩ

CLOCK INPUTS (CLK+, CLK-)—DIFFERENTIAL MODE

Differential Clock Input Voltage 0.4 to 2.0 VP-P

Self-biased 1.2Differential Input Common-Mode
Voltage DC-coupled clock signal 1.0 to 1.4

V

Differential, default 10 kΩ
Differential, internal termination selected 100 ΩInput Resistance RCLK

Common mode 9 kΩ
Input Capacitance CCLK To ground, each input 3 pF

CLOCK INPUTS (CLK+, CLK-)—SINGLE-ENDED MODE (VCLK- < 0.1V)

Single-Ended Mode Selection
Threshold (VCLK-)

0.1 V

Allowable Logic Swing (VCLK+) 0 - VAVDD V

Single-Ended Clock Input High
Threshold (VCLK+)

1.5 V

Single-Ended Clock Input Low
Threshold (VCLK+)

0.3 V

VCLK+ = VAVDD = 1.8V or 3.3V +0.5
Input Leakage (CLK+)

VCLK+ = 0V -0.5
μA

Input Leakage (CLK-) VCLK- = 0V -150 -50 μA

Input Capacitance (CLK+) 3 pF
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ELECTRICAL CHARACTERISTICS (continued)
(VAVDD = VOVDD = 1.8V, internal reference, differential clock, VCLK = 1.5VP-P, fCLK = 100MHz, AIN = -0.5dBFS, data output termina-
tion = 50Ω, TA = -40°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

CLOCK INPUT (SYNC)

Allowable Logic Swing 0 - VAVDD V

Sync Clock Input High Threshold 1.5 V

Sync Clock Input Low Threshold 0.3 V

VSYNC = VAVDD = 1.8V or 3.3V +0.5
Input Leakage

VSYNC = 0V -0.5
μA

Input Capacitance 4.5 pF

DIGITAL INPUTS (SHDN, SPEN)

Allowable Logic Swing 0 - VAVDD V

Input High Threshold 1.5 V

Input Low Threshold 0.3 V

VSHDN/VSPEN = VAVDD = 1.8V or 3.3V +0.5
Input Leakage

VSHDN/VSPEN = 0V -0.5
μA

Input Capacitance CDIN 3 pF

SERIAL-PORT INPUTS (SCLK, SDIN, CS, where SPEN = 0V)—SERIAL-PORT CONTROL MODE

Allowable Logic Swing 0 - VAVDD V

Input High Threshold 1.5 V

Input Low Threshold 0.3 V

VSCLK/VSDIN/VCS = VAVDD = 1.8V or 3.3V +0.5
Input Leakage

VSCLK/VSDIN/VCS = 0V -0.5
μA

Input Capacitance CDIN 3 pF

SERIAL-PORT INPUTS (SCLK, SDIN, CS, where SPEN = VAVDD)—PARALLEL CONTROL MODE (Figure 5)

VSCLK/VSDIN/VCS = VAVDD = 1.8V 7 12 17
Input Pullup Current

VSCLK/VSDIN/VCS = VAVDD = 3.3V 16 21 26
μA

VSCLK/VSDIN/VCS = 0V, VAVDD = 1.8V -65 -50 -35
Input Pulldown Current

VSCLK/VSDIN/VCS = 0V, VAVDD = 3.3V -105 -90 -75
μA

VAVDD = 1.8V 1.35 1.45 1.55
Open-Circuit Voltage VOC

VAVDD = 3.3V 2.58 2.68 2.78
V

DIGITAL OUTPUTS (75Ω, D0–D9 (A and B Channel), DCLKA, DCLKB, DORA, DORB)

Output-Voltage Low VOL ISINK = 200μA 0.2 V

Output-Voltage High VOH ISOURCE = 200μA
VOVDD
- 0.2

V

VOVDD applied +0.5
Three-State Leakage Current ILEAK

GND applied -0.5
μA
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ELECTRICAL CHARACTERISTICS (continued)
(VAVDD = VOVDD = 1.8V, internal reference, differential clock, VCLK = 1.5VP-P, fCLK = 100MHz, AIN = -0.5dBFS, data output termina-
tion = 50Ω, TA = -40°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

POWER-MANAGEMENT CHARACTERISTICS

Wake-Up Time from Shutdown tWAKE Internal reference, CREFIO = 0.1μF (10τ) 5 ms

Wake-Up Time from Standby tWAKE Internal reference 15 μs

SERIAL-PORT INTERFACE TIMING (Note 2) (Figure 7)

SCLK Period tSCLK 50 ns

SCLK to CS Setup Time tCSS 10 ns

SCLK to CS Hold Time tCSH 10 ns

SDIN to SCLK Setup Time tSDS Serial-data write 10 ns

SDIN to SCLK Hold Time tSDH Serial-data write 0 ns

SCLK to SDIN Output Data Delay tSDD Serial-data read 10 ns

TIMING CHARACTERISTICS—DUAL BUS PARALLEL MODE (Figure 9) (Default Timing, see Table 5)

Clock Pulse-Width High tCH 5.0 ns

Clock Pulse-Width Low tCL 5.0 ns

Clock Duty Cycle tCH/tCLK 30 to 70 %

CL = 10pF, VOVDD = 1.8V (Note 2) 2.1 4.0 5.8Data Delay After Rising Edge of
CLK+

tDD
CL = 10pF, VOVDD = 3.3V 3.1

ns

Data to DCLK Setup Time tSETUP CL = 10pF, VOVDD = 1.8V (Note 2) 8.1 8.7 ns

Data to DCLK Hold Time tHOLD CL = 10pF, VOVDD = 1.8V (Note 2) 0.6 1.3 ns

TIMING CHARACTERISTICS—MULTIPLEXED BUS PARALLEL MODE (Figure 10) (Default Timing, see Table 5)

Clock Pulse-Width High tCH 5.0 ns

Clock Pulse-Width Low tCL 5.0 ns

Clock Duty Cycle tCH/tCLK 30 to 70 %

CL = 10pF, VOVDD = 1.8V (Note 2) 2.1 3.9 5.8Data Delay After Rising Edge of
CLK+

tDD
CL = 10pF, VOVDD = 3.3V 3.1

ns

Data to DCLK Setup Time tSETUP CL = 10pF, VOVDD = 1.8V (Note 2) 2.9 3.9 ns

Data to DCLK Hold Time tHOLD CL = 10pF, VOVDD = 1.8V (Note 2) 0.4 1.1 ns

DCLK Duty Cycle tDCH/tCLK CL = 10pF, VOVDD = 1.8V (Note 2) 41 50 59 %

MUX Data Duty Cycle tCHA/tCLK CL = 10pF, VOVDD = 1.8V (Note 2) 41 50 59 %

TIMING CHARACTERISTICS—SYNCHRONIZATION (Figure 12)

Setup Time for Valid Clock Edge tSUV Edge mode (Note 2) 0.7 ns

Hold-Off Time for Invalid Clock
Edge

tHO Edge mode (Note 2) 0.5 ns

Minimum Synchronization Pulse
Width

Relative to input clock period 2 Cycles
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ELECTRICAL CHARACTERISTICS (continued)
(VAVDD = VOVDD = 1.8V, internal reference, differential clock, VCLK = 1.5VP-P, fCLK = 100MHz, AIN = -0.5dBFS, data output termina-
tion = 50Ω, TA = -40°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

POWER REQUIREMENTS

Low-level VAVDD 1.7 1.9

Analog Supply Voltage VAVDD High-level VAVDD (regulator mode, invoked
automatically)

2.3 3.5
V

Digital Output Supply Voltage VOVDD 1.7 3.5 V

Dual channel 63 77

Single channel active 37

Standby mode 9.5 13

Power-down mode 0.65 0.9

Analog Supply Current IAVDD

Power-down mode, VAVDD = 3.3V 1.6

mA

Dual channel 113 139

Dual channel, VAVDD = 3.3V 208

Single channel active 67

Standby mode 17 24

Power-down mode 1.2 1.6

Analog Power Dissipation PDA

Power-down mode, VAVDD = 3.3V 2.9

mW

Dual-channel mode, CL = 10pF 20
Digital Output Supply Current IOVDD

Power-down mode < 0.1
mA

Note 1: Specifications ≥ +25°C guaranteed by production test, specifications < +25°C guaranteed by design and characterization.
Note 2: Guaranteed by design and characterization.
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(VAVDD = VOVDD = 1.8V, internal reference, differential clock, VCLK = 1.5VP-P, fCLK = 100MHz, AIN = -0.5dBFS, data output termina-
tion = 50Ω, TA = +25°C, unless otherwise noted.)
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(VAVDD = VOVDD = 1.8V, internal reference, differential clock, VCLK = 1.5VP-P, fCLK = 100MHz, AIN = -0.5dBFS, data output termina-
tion = 50Ω, TA = +25°C, unless otherwise noted.)
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(VAVDD = VOVDD = 1.8V, internal reference, differential clock, VCLK = 1.5VP-P, fCLK = 100MHz, AIN = -0.5dBFS, data output termina-
tion = 50Ω, TA = +25°C, unless otherwise noted.)
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REFERENCE VOLTAGE vs. TEMPERATURE
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1, 12, 13, 48 AVDD

2 CMA

3 INA+

4 INA-

5 SPEN

6 REFIO

7 SHDN

8 I.C.

9 INB+

10 INB-

11 CMB

14 SYNC

15 CLK+

16 CLK-

17, 18 GND

19 DORB

20 DCLKB

21 D0B

22 D1B

23 D2B

24 D3B

25, 36 OVDD

26 D4B

27 D5B

28 D6B

29 D7B

30 D8B

31 D9B

32 D0A

33 D1A

34 D2A

35 D3A

37 D4A

38 D5A

39 D6A

μ

μ

SPEN

μ
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Ω

Ω

40 D7A

41 D8A

42 D9A

43 DORA

44 DCLKA

45 SDIN/FORMAT

46 SCLK/DIV

47 CS/OUTSEL

— EP

MAX19516
Σ

+

−

DIGITAL ERROR CORRECTION

FLASH
ADC

x2

DAC

STAGE 2
IN_+

IN_-
STAGE 1 STAGE 9

STAGE 10
END OF PIPELINE

D0_ THROUGH D9_

—

SPEN SPEN

SPEN SPEN

SPEN SPEN
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T/H
INA+

CMA

REFIO

CMB

INA-

OUTPUT
DRIVERS

DATA
AND

OUTPUT
FORMAT

PIPELINE
ADC

PIPELINE
ADC

CLOCK

CLOCK

DIGITAL
ERROR

CORRECTION

INTERNAL
REFERENCE
GENERATOR

REFERENCE
AND BIAS
SYSTEM

DIGITAL
ERROR

CORRECTION

DUTY-
CYCLE

EQUALIZER

CLOCK
DIVIDER

D0A–D9A

DCLKB

SHDN

GND

DORB

D0B–D9B

OVDD
(1.8V TO 3.3V)

AVDD
(1.8V OR
2.5V TO 3.3V)

DCLKA

DORA

T/H
INB+

INB-

CLK+

CLK-

SYNC

CS

SCLK

SDIN

SERIAL PORT
AND

CONTROL REGISTERS
INTERNAL CONTROL

1.8V INTERNAL
REGULATOR

AND
POWER CONTROL

SPEN

MAX19516

MAX19516

CPAR
0.7pF

INA+

*VCOM

*VCOM PROGRAMMABLE FROM 0.45V TO 1.35V. SEE COMMON-MODE REGISTER (08h)

AVDD
CMA

2kΩ

2kΩ

CSAMPLE
1.2pF

CSAMPLE
1.2pF

CPAR
0.7pF

INA-

AVDD

SAMPLING CLOCK

RSWITCH
120Ω

RSWITCH
120Ω
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Ω
μ

SPEN SPEN
SPEN

SPEN

BANDGAP
REFERENCE

BUFFER

1.250V

REFIO

INTERNAL GAIN—BYPASS REFIO
EXTERNAL GAIN CONTROL—DRIVE REFIO

SCALE AND
LEVEL SHIFT INTERNAL REFERENCE

(CONTROLS ADC GAIN)

10kΩ

0.1μF
EXTERNAL BYPASS

36kΩ

156kΩ

CS
SCLK
SDIN

AVDD

29/32 AVDD DECODER

TO
CONTROL
LOGIC

23/32 AVDD

3/32 AVDD

SPEN SDIN/FORMAT SCLK/DIV CS/OUTSEL DESCRIPTION

0 SDIN SCLK CS
SPI interface active. Features are programmed through the
serial port (see the Serial Programming Interface section).

1 0 X X Two’s complement

1 AVDD X X Offset binary

1 Unconnected X X Gray code

1 X 0 X Clock divide-by-1

1 X AVDD X Clock divide-by-2

1 X Unconnected X Clock divide-by-4

1 X X 0 CMOS (dual bus)

1 X X AVDD MUX CMOS (channel A data bus)

1 X X Unconnected MUX CMOS (channel B data bus)



16 ______________________________________________________________________________________

CS
CS

CS

R/W A6 A4A5 A2A3 A0A1 D7 D6 D4D5 D2D3 D0D1

R/W

0 = WRITE
1 = READ

CS

SCLK

SDIN

ADDRESS DATA
WRITE OR READ

CS

tCSS
tCSH

tSDD
tSDS tSDH

tSCLK

SCLK

SDIN

WRITE READ
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BIT NO. VALUE DESCRIPTION

7 0 Reserved

6 0 Reserved

5 0 or 1 1 = ROM read in progress

4 0 or 1 1 = ROM read completed and register data is valid (checksum is OK)

3 0 Reserved

2 1 Reserved

1 0 or 1 Reserved

0 0 or 1 1 = Duty-cycle equalizer DLL is locked

ADDRESS POR DEFAULT FUNCTION

00h 00000011 Power management

01h 00000000 Output format

02h 00000000 Digital output power management

03h 10110110 Data/DCLK timing

04h 00000000 C H A d ata outp ut ter m i nati on contr ol 

05h 00000000 C H B d ata outp ut ter m i nati on contr ol 

06h 00000000 C l ock d i vi d e/d ata for m at/test p atter n

07h Reserved Reserved—do not use

08h 00000000 Common mode

0Ah — Software reset

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

HPS_SHDN1 STBY_SHDN1 C H B_ON _S H D N 1 C H A_O N _S H D N 1 HPS_SHDN0 STBY_SHDN0 CHB_ON_SHDN0 C H A_O N _S H D N 0
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HPS_SHDN0 STBY_SHDN0 CHA_ON_SHDN0 CHB_ON_SHDN0 SHDN INPUT = 0*

HPS_SHDN1 STBY_SHDN1 CHA_ON_SHDN1 CHB_ON_SHDN1 SHDN INPUT = 1**

X 0 0 0 Complete power-down

0 0 0 1 Channel B active, channel A full power-down

0 0 1 0 Channel A active, channel B full power-down

0 X 1 1 Channels A and B active

0 1 0 0 Channels A and B in standby mode

0 1 0 1 Channel B active, channel A standby

0 1 1 0 Channel A active, channel B standby

1 1 0 0 Channels A and B in standby mode

1 X X 1 Channels A and B active, output is averaged

1 X 1 X Channels A and B active, output is averaged

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

0 0 0 BIT_ORDER_B BIT_ORDER_A MUX_CH MUX 0

*
**



______________________________________________________________________________________ 19

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

X X X X PD_DOUT_1 PD_DOUT_0 DIS_DOR DIS_DCLK

–
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BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

DA_BYPASS DLY_HALF_T DCLKTIME_2 DCLKTIME_1 DCLKTIME_0 DTIME_2 DTIME_1 DTIME_0
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BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

X X CT_DCLK_2_A CT_DCLK_1_A CT_DCLK_0_A CT_DATA_2_A CT_DATA_1_A CT_DATA_0_A

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

X X CT_DCLK_2_B CT_DCLK_1_B CT_DCLK_0_B CT_DATA_2_B CT_DATA_1_B CT_DATA_0_B

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω
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—

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

TEST_PATTERN TEST_DATA FORMAT_1 FORMAT_0 TERM_100 SYNC_MODE DIV1 DIV0

Ω

Ω
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BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

CMI_SELF_B CMI_ADJ_2_B CMI_ADJ_1_B CMI_ADJ_0_B CMI_SELF_A CMI_ADJ_2_A CMI_ADJ_1_A CMI_ADJ_0_A

Ω

–



SPEN
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DCLK

DATA, DOR

SAMPLE CLOCK
n n+1

SAMPLE ON RISING EDGE

n+2 n+4 n+5

n-9 n-8n-10 n-7 n-6 n-5 n-4

tCLK

tSETUP

tCH

tDD

tDC
tHOLD

tCL

DUAL-BUS OUTPUT MODE

SAMPLE CLOCK IS THE DERIVED CLOCK FROM (CLK+ - CLK-)/CLOCK DIVIDER, IN_ = IN_+ - IN_-.

SAMPLING
INSTANT

SAMPLING
INSTANT

SAMPLING
INSTANT

SAMPLING
INSTANT SAMPLING

INSTANT
SAMPLING
INSTANT

IN_

tAD

n+3

CLK+

100Ω
TERMINATION

(PROGRAMMABLE)

SELF-BIAS TURNED OFF FOR
SINGLE-ENDED CLOCK

OR POWER-DOWN.

CLK-
GND

AVDD

10kΩ

20kΩ

5kΩ

5kΩ

50Ω

50Ω

2:1 MUX

SELECT
THRESHOLD
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[(CLK+ - CLK-)/DIVIDER]

DCLK

DATA, DOR

SAMPLE CLOCK

n-9

CHA CHB

n-9 n-8

CHA CHB

n-8

CHB

n-10 n-7

CHA CHB

n-7 n-6

CHA CHB

n-6 n-5

CHA CHB

n-5 n-4

CHA CHB

n-4

MUX OUTPUT MODE

IN_

SAMPLING
INSTANT

SAMPLING
INSTANT

SAMPLING
INSTANT

SAMPLING
INSTANT SAMPLING

INSTANT
SAMPLING
INSTANT

tAD

n n+1 n+2 n+4 n+5n+3

tCH tCLSAMPLE ON RISING EDGE

tDC

tDD tCHA

tDCH tSETUP

tHOLD tHOLD

tDCL
tSETUP

tCHB

SAMPLE CLOCK IS THE DERIVED CLOCK FROM (CLK+ - CLK-)/CLOCK DIVIDER, IN_ = IN_+ - IN_-.
MUX_CH (BIT 2, OUTPUT FORMAT 01h) DETERMINES THE OUTPUT BUS AND WHICH CHANNEL DATA IS PRESENTED.

tCLK
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SYNC

SYNC

2x INPUT CLK

4x INPUT CLK

1x DIVIDED CLK
(STATE)

1x DIVIDED CLK
(STATE)

tSUV = SET-UP TIME FOR VALID CLOCK EDGE.
tHO = HOLD-OFF TIME FOR INVALID CLOCK EDGE.

DIVIDE-BY-2 SLIP SYNCRONIZATION

1 2 3 4

1 2 3 4

SLIP

SLIP

(1) (0) (1) (0) (1) (0) (1)(1) (0)(1) (0) (1)

(1) (0) (1) (0) (1) (0) (1) (0) (1) (0)(0)(0)

DIVIDE-BY-4 SLIP SYNCHRONIZATION

5

(0) (1) (2) (3) (0) (1) (2) (3) (0)(1) (2) (3) (0)

(1) (2) (3) (0) (1) (2) (3) (0) (1)(2) (3) (0) (1)

(2) (3) (0) (1) (2) (3) (0) (1)(3) (0) (1) (2) (2)

(3)(0) (1) (2) (3) (0) (1) (2) (3) (0) (1) (2) (3)

tHO

tSUV

tHO

tSUV
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SYNC

SYNC

2x INPUT CLK

4x INPUT CLK

1x DIVIDED CLK
(STATE)

1x DIVIDED CLK
(STATE)

tSUV = SET-UP TIME FOR VALID CLOCK EDGE.
tHO = HOLD-OFF TIME FOR INVALID CLOCK EDGE.

DIVIDE-BY-2 EDGE SYNCRONIZATION
tHO

tSUV

tHO

tSUV

1 2 3 4

1 2 3 4

(1) (0) (1) (0) (1) (0) (1) (0) (1)(1) (0)(1) (0)

FORCE TO 0

FORCE TO 0

(1) (0) (1) (0) (1) (0) (1) (0) (1) (0) (1)(0)(0)

DIVIDE-BY-4 EDGE SYNCHRONIZATION

5

(0) (1) (2) (3)(0) (1) (2) (3) (0) (1) (2) (3) (0) (1)

(0) (1) (2) (3) (0) (1) (2) (3) (0) (1)(1) (2) (3) (0)

(0) (1) (2) (3) (0) (1) (2) (3) (0) (1)(2) (3) (0) (1)

(0) (1) (2) (3) (0) (1) (2) (3) (0) (1)(3) (0) (1) (2)
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–

–

Ω Ω

μ

DATA TIMING
CONTROL

DEFAULT DESCRIPTION

DA_BYPASS 1 Data aligner disabled

DLY_HALF_T 0 No delay

DTIME<2:0> 110 -2T/16 (1.25ns at 100Msps)

DCLKTIME<2:0> 110 -2T/16 (1.25ns at 100Msps)

DATA TIMING CONTROL DESCRIPTION

DA_BYPASS
Data aligner bypass. When this control is active (high), data and DCLK delay is reduced by
approximately 3.4ns (relative to DA_BYPASS = 0).

DLY_HALF_T
When this control is active, data output is delayed by half clock period (T/2). This control does not
delay data output if MUX mode is active.

DTIME<2:0> Allows adjustment of data output delay in T/16 increments, where T is the sample clock period.

DCLKTIME<2:0>
Provides adjustment of DCLK delay in T/16 increments, where T is the sample clock period. When
DTIME and DCLKTIME are adjusted to the same setting, the rising edge of DCLK occurs T/8 prior
to data transitions.
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RECOMMENDED DATA TIMING
vs. SAMPLING RATE

SAMPLING RATE (Msps)
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+11/16
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+8/16

+7/16
+6/16

+5/16
+3/16

+2/16
+1/16

0
-1/16

-2/16
-3/16

VOVDD = 1.8V
DA_BYPASS = 1

RECOMMENDED DATA TIMING
vs. SAMPLING RATE
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+7/16
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+5/16
+3/16

+2/16
+1/16

0
-1/16

-2/16
-3/16

SAMPLING RATE (Msps)
1009080706050

VOVDD = 3.3V
DA_BYPASS = 1

SAMPLING RATE (Msps) VOVDD = 1.8V

FROM TO DA_BYPASS DLY_HALF_T DTIME<2:0> DCLKTIME<2:0>

50 56 1 0 000 000

56 68 1 0 101 101

68 80 1 0 110 110

80 92 1 0 111 111

92 100 1 1 011 011

FACTORY-DEFAULT NOMINAL DATA
TIMING vs. SAMPLING RATE

SAMPLING RATE (Msps)
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FACTORY-DEFAULT NOMINAL DATA
TIMING vs. SAMPLING RATE

SAMPLING RATE (Msps)

DA
TA

 D
EL

AY
 (T

 F
RA

CT
IO

NA
L 

PE
RI

OD
)

100908070

0.5

1.0

1.5

2.0

0
6050

+11/16
+10/16

+9/16
+8/16

+7/16
+6/16

+5/16
+3/16

+2/16
+1/16

0
-1/16

-2/16
-3/16

VOVDD = 3.3V
DA_BYPASS = 1
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SPEN
μ

DTIME<2:0> ALLOWED DCLKTIME<2:0> SETTINGS

111 (-3T/16) 111 (-3T/16)

110 (-2T/16) 110 (-2T/16); 111 (-3T/16)

101 (-1T/16) 101 (-1T/16); 110 (-2T/16); 111 (-3T/16)

000 (nominal) 000 (nominal); 101 (-1T/16); 110 (-2T/16); 111 (-3T/16)

001 (+1T/16) 001 (+1T/16); 000 (nominal); 101 (-1T/16); 110 (-2T/16); 111 (-3T/16)

010 (+2T/16) 010 (+2T/16); 001 (+1T/16); 000 (nominal); 101 (-1T/16); 110 (-2T/16); 111 (-3T/16)

011 (+3T/16) 011 (+3T/16); 010 (+2T/16); 001 (+1T/16); 000 (nominal); 101 (-1T/16); 110 (-2T/16); 111 (-3T/16)

RESET MODE DESCRIPTION

Power-On Reset
Upon power-up (AVDD supply voltage and clock signal applied), the POR (power-on-reset) circuit initiates a
register reset.

Software Reset Write data 5Ah to address 0Ah to initiate register reset.

Hardware Reset A register reset is initiated by the falling edge on the SHDN pin when SPEN is high.

SAMPLING RATE (Msps) VOVDD = 3.3V

FROM TO DA_BYPASS DLY_HALF_T DTIME<2:0> DCLKTIME<2:0>

50 73 1 0 000 000

73 88 1 0 101 101

88 100 1 0 110 110
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IN
2.3V TO 3.5V

ENABLE

OUT
1.8V

REGULATOR

REFERENCE
INTERNAL
ANALOG

CIRCUITS

AVDD
(PINS 1, 12, 13, 48)

GND

1

5

3

6

2

4

N.C.

VIN

0.1μF

T1

MINI-CIRCUITS
ADT1-1WT

IN_+

CM_

IN_-

N.C.

1

5

3

6

2

4

N.C.

T2

MINI-CIRCUITS
ADT1-1WT

N.C.

75Ω
0.5%

75Ω
0.5%

110Ω
0.5%

110Ω
0.5%

0.1μF

MAX19516

MAX195161

5

3

6

2

4

N.C. N.C.

VIN

0.1μF

T1

MINI-CIRCUITS
ADT1-1WT

36.5Ω
0.5%

36.5Ω
0.5%

 

0.1μF

IN_+

CM_

IN_-
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Ω Ω
Ω

Ω

μ

°

MAX19516

0.1μF

100Ω

100Ω
0.1μF

IN_+

CM_

0.1μF
IN_-

MAX4108

VIN

MAX19516
49.9Ω

49.9Ω

0.01μF

0.1μF

0.01μF

CLK+

CLK-

CLKIN
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SNR[max] = 6.02 x N + 1.76
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TOP VIEW
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china.maxim-ic.com/packages

48 TQFN-EP T4877+4 21-0144 90-0130

http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0144.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0130.PDF
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