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MAX1220/MAX1257/MAX1258

FIFO., zEB#Rdi. #FLVGPIOF— 1
12y b, YNV FF+£INADC/DAC

ABSOLUTE MAXIMUM RATINGS

AVDD O AGND ... -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)
DGND to AGND -0.3V to +0.3V 36-Pin Thin QFN (6mm x 6mm)

DVDDtO AVDD .. -3.0V to +0.3V (derate 26.3mW/°C above +70°C)

Digital INnputs t0 DGND .......ccccoiiiiiiiiiii -0.3V to +6V 48-Pin Thin QFN (7mm x 7mm)

Digital Outputs to DGND ............cccoeeoien -0.3V to (DVpp + 0.3V) (derate 26.3mW/°C above +70°C)

Analog Inputs, Analog Outputs and REF_ Operating Temperature Range ............ccccccoven.
tO AGND ..o -0.3V to (AVpp + 0.3V) Storage Temperature Range .................

Maximum Current into Any Pin (except AGND, DGND, AVpp, Junction Temperature ..........cocooviiiiiiiiiiicc
DVDD, and OUT_) oo 50mA Lead Temperature (soldering, 10S) .......ccocvviiiiiiiieiinns

Maximum Current into OUT ... 100mA

Note: If the package power dissipation is not exceeded, one output at a time may be shorted to AVpp, DVpp, AGND, or DGND
indefinitely.
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.

ELECTRICAL CHARACTERISTICS

(AVpp = DVpp = 2.7V to 3.6V (MAX1257), external reference VRer = 2.5V (MAX1257), AVpp = 4.75V to 5.25V, DVpp = 2.7V to AVpp
(MAX1220/MAX1258), external reference VRer = 4.096V (MAX1220/MAX1258), focLk = 3.6MHz (50% duty cycle), Ta = -40°C to +85°C,
unless otherwise noted. Typical values are at AVpp = DVpp = 3V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), Ta = +25°C.
Outputs are unloaded, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | MmN TYP  MAX | UNITS
ADC

DC ACCURACY (Note 1)
Resolution 12 Bits
Integral Nonlinearity INL +0.5 +1.0 LSB
Differential Nonlinearity DNL +0.5 +1.0 LSB
Offset Error +1 +4.0 LSB
Gain Error (Note 2) +0.1 +4.0 LSB
Gain Temperature Coefficient +0.8 ppm/°C
Channel-to-Channel Offset +0.1 LSB

DYNAMIC SPECIFICATIONS (10kHz sine-wave input, V|N = 2.5Vp-p (MAX1257), VIN = 4.096Vp-p (MAX1220/MAX1258),
225ksps, fcLk = 3.6MHz)

Signal-to-Noise Plus Distortion SINAD 70 dB

Total Harmonic Distortion

(Up to the Fifth Harmonic) THD 76 dBe
Spurious-Free Dynamic Range SFDR 72 dBc
Intermodulation Distortion IMD fIN1 = 9.9kHz, fin2 = 10.2kHz 76 dBc
Full-Linear Bandwidth SINAD > 70dB 100 kHz
Full-Power Bandwidth -3dB point 1 MHz
CONVERSION RATE (Note 3)

External reference 0.8 us
Power-Up Time tpy Conversion

Internal reference (Note 4) 218 clock

cycles

2 MAXIN




FIFO, mEB#Rdi. H&LUGPIOFK—1E
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ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = 2.7V to 3.6V (MAX1257), external reference VRer = 2.5V (MAX1257), AVpp = 4.75V to 5.25V, DVpp = 2.7V to AVpp
(MAX1220/MAX1258), external reference VRer = 4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), Ta = -40°C to +85°C,
unless otherwise noted. Typical values are at AVpp = DVpp = 3V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), Ta = +25°C.
Outputs are unloaded, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Acquisition Time tACQ (Note 5) 0.6 us
) ) Internally clocked 55
Conversion Time tCoNV HS
Externally clocked 3.6
External Clock Frequency foLk Externally clocked conversion (Note 5) 0.1 3.6 MHz
Duty Cycle 40 60 %
Aperture Delay 30 ns
Aperture Jitter < 50 ps
ANALOG INPUTS
Unipolar 0 V
Input Voltage Range (Note 6) - P REF Vv
Bipolar -VREF/2 +VREF/2
Input Leakage Current +0.01 +1 pA
Input Capacitance 24 pF
INTERNAL TEMPERATURE SENSOR
Ta = +25°C +0.7
Measurement Error (Notes 5, 7) °C
Ta = TMIN to TMAX +1.0 +3.0
Temperature Resolution 1/8 °C/LSB
INTERNAL REFERENCE
MAX1257 2.482 2.50 2518
REF1 Output Voltage (Note 8) Vv
MAX1220/MAX1258 4.066 4.096 4.126
REF1 Voltage Temperature o
Coefficient TCREF +30 ppm/°C
REF1 Output Impedance 6.5 kQ
o VREF = 2.5V 0.39
REF1 Short-Circuit Current mA
VREF = 4.096V 0.63
EXTERNAL REFERENCE
REF1 Input Voltage Range VREF1 | REF mode 11 (Note 4) 1 Ag%%* Vv
AVpp +
REF2 Input Voltage Range y REF mode 01 1 OEE)% y
(Note 4) REF2 -
REF mode 11 0 1

MAXIN 3
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FIFO., zEB#Rdi. #FLVGPIOF— 1
12y b, YNV FF+£INADC/DAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = 2.7V to 3.6V (MAX1257), external reference VRer = 2.5V (MAX1257), AVpp = 4.75V to 5.25V, DVpp = 2.7V to AVpp
(MAX1220/MAX1258), external reference VRer = 4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), Ta = -40°C to +85°C,
unless otherwise noted. Typical values are at AVpp = DVpp = 3V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), Ta = +25°C.

MAX1220/MAX1257/MAX1258

Outputs are unloaded, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
VREF = 2.5V (MAX1257), fsAMPLE = 225ksps 25 80
VREF = 4.096V (MAX1220/MAX1258),
REF1 Input Current (Note 9) IREF1 FSAMPLE = 225Ksps 40 80 uA
Acquisition between conversions +0.01 +1
VREF = 2.5V (MAX1257), fsAMPLE = 225ksps 25 80
VREF = 4.096V (MAX1220/MAX1258),
REF2 Input Current IREF2 TSAMPLE = 225Ksps 40 80 pA
Acquisition between conversions +0.01 +1
DAC
DC ACCURACY (Note 10)
Resolution 12 Bits
Integral Nonlinearity INL +0.5 +4 LSB
Differential Nonlinearity DNL Guaranteed monotonic +1.0 LSB
Offset Error Vos (Note 8) +3 + mV
- i ppm of
Offset-Error Drift =10 FS/°C
Gain Error GE (Note 8) +5 +10 LSB
i - ppm of
Gain T ture Coeff t +8
ain Temperature Coefficien + FS/°C
DAC OUTPUT
AVDD -
No load 0.02 0.02
Output-Voltage Range Vv
. . AVDD -
10KkQ load to either rail 0.1 01
DC Output Impedance 0.5 Q
Capacitive Load (Note 11) 1 nF
AVpD = 2.7V, VREF = 2.5V (MAX1257),
. 2000
gain error < 1%
Resistive Load to AGND Rr Q
AVDD = 4.75V, VREF = 4.096V 500
(MAX1220/MAX1258), gain error < 2%
) From power-down mode, AVpp = 5V 25
Wake-Up Time (Note 12) us
From power-down mode, AVpp = 2.7V 21
1kQ Output Termination Programmed in from power-down mode 1 kQ
100kQ Output Termination Atwake-up or programmed in 100 kQ
power-down mode
4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = 2.7V to 3.6V (MAX1257), external reference VRer = 2.5V (MAX1257), AVpp = 4.75V to 5.25V, DVpp = 2.7V to AVpp
(MAX1220/MAX1258), external reference VRer = 4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), Ta = -40°C to +85°C,
unless otherwise noted. Typical values are at AVpp = DVpp = 3V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), Ta = +25°C.
Outputs are unloaded, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | N TYP  wmAX | uniTs
DYNAMIC PERFORMANCE (Notes 5, 13)
Output-Voltage Slew Rate SR Positive and negative 3 V/us
Output-Voltage Settling Time ts To 1 LSB, 400 - CO0 hex (Note 7) 2 5 us
Digital Feedthrough Code 0, all digital inputs from 0 to DVpp 0.5 nVes
Major Code Transition Glitch Between codes 2047 and 2048 4 nVes
Impulse
From V 660
Output Noise (0.1Hz to 50MHz) T TREF Wp.p
Using internal reference 720
Output Noise (0.1Hz to From VREF 260 Wpp
500kHz) Using internal reference 320 )
DAC-to-DAC Transition 05 AVes
Crosstalk

INTERNAL REFERENCE

MAX1257 2.482 2.5 2.518

REF1 Output Voltage (Note 8) \
MAX1220/MAX 1258 4.066 4.096 4.126

REF1 Temperature Coefficient TCREF +30 ppm/°C
V =25V 0.39

REF1 Short-Circuit Current REF mA
VREF = 4.096V 0.63

EXTERNAL-REFERENCE INPUT

REF1 Input Voltage Range VREF1 REF modes 01, 10, and 11 (Note 4) 0.7 AVDD V

REF1 Input Impedance RREF1 70 100 130 kQ

DIGITAL INTERFACE

DIGITAL INPUTS (SCLK, DIN, CS, CNVST, LDAC)

Input-Voltage High VIH DVpp = 2.7V to 5.25V 2.4 V
DVpp = 3.6V to 5.25V 0.8

Input-Voltage Low ViL Vv
DVpp = 2.7V to 3.6V 0.6

Input Leakage Current IL +0.01 +10 A

Input Capacitance CIN 15 pF

DIGITAL OUTPUT (DOUT) (Note 14)

Output-Voltage Low VoL ISINK = 2mA 0.4 Vv

Output-Voltage High VOH ISOURCE = 2mA I:)\éD5D - y

Three-State Leakage Current +10 pA

Three-State Output

Capacitance Cour 15 pF

MAXIN 5
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MAX1220/MAX1257/MAX1258

FIFO., zEB#Rdi. #FLVGPIOF— 1
126y b, YN FF+£INADC/DAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = 2.7V to 3.6V (MAX1257), external reference VRer = 2.5V (MAX1257), AVpp = 4.75V to 5.25V, DVpp = 2.7V to AVpp
(MAX1220/MAX1258), external reference VRer = 4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), Ta = -40°C to +85°C,
unless otherwise noted. Typical values are at AVpp = DVpp = 3V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), Ta = +25°C.
Outputs are unloaded, unless otherwise noted.)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX UNITS
DIGITAL OUTPUT (EOC) (Note 14)
Output-Voltage Low VoL ISINK = 2mA 0.4 Vv
Output-Voltage High VoH ISOURCE = 2mA D\éDg - vV
Three-State Leakage Current +10 uA
Three-State Output
Capacitance Cour 15 PF
DIGITAL OUTPUTS (GPIO_) (Note 14)
GPIOB_, GPIOC_ Output- ISINK = 2mA 0.4 v
Voltage Low ISINK = 4mA 0.8
GPIOB_, GPIOC_ Output- B DVpp -
Voltage High SOURCE = 2MA 0.5 v
GPIOA_ Output-Voltage Low IsiNnK = 1BmA 0.8 \
GPIOA_ Output-Voltage High ISOURCE = 15mA D\éDSD - v
Three-State Leakage Current +10 uA
Three-State Output
Capacitance Cour 15 PF
POWER REQUIREMENTS (Note 15)
Digital Positive-Supply Voltage DVbp 2.7 AVDD V
Idle, all blocks shut down 0.2 4 A
Digital Positive-Supply Current |  Dipp oo s
Only ADC on, external reference 1 mA
" MAX1257 2.7 3.6
Analog Positive-Supply Voltage AVDD V
MAX1220/MAX1258 4.75 5.25
Idle, all blocks shut down 0.2 2 pA
f = 225ksps 2.8 4.2
Analog Positive-Supply Current Alpb Only ADC on, SAMPLE P
external reference | fsampLg = 100ksps 2.6 mA
All DACs on, no load, internal reference 1.5 4
REF1 Positive-Supply PSAR MAX1257, AVpp = 2.7V =77 4B
Rejection MAX1220/MAX1258, AVpp = 4.75V -80
Output | MAX1257, AVpp = 2.7V to 3.6V +0.1 +0.5
DAC Positive-Supply Rejection PSRD | code = | MAX1220/MAX1258 mV
' +0.1 +0.5
FFFhex| AVpp = 4.75V to 5.25V
Full- MAX1257, AVpp = 2.7V to 3.6V +0.06 +0.5
ADC Positive-Supply Rejection PSRA |scale |MAX1220/MAX1258, 0.06 05 mV
input | AVpp = 4.75V to 5.25V = =
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ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = 2.7V to 3.6V (MAX1257), external reference VRer = 2.5V (MAX1257), AVpp = 4.75V to 5.25V, DVpp = 2.7V to AVpp
(MAX1220/MAX1258), external reference VRer = 4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), Ta = -40°C to +85°C,
unless otherwise noted. Typical values are at AVpp = DVpp = 3V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), Ta = +25°C.
Outputs are unloaded, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | MmN Ty mAX | uniTs
TIMING CHARACTERISTICS (Figures 6-13)
SCLK Clock Period tcp 40 ns
SCLK Pulse-Width High tcH 40/60 duty cycle 16 ns
SCLK Pulse-Width Low tcoL 60/40 duty cycle 16 ns
GPIO Output Rise/Fall After B
TS Rise tGoD CLoAD = 20pF 100 ns
GPIO Input Setup Before CS — 0 ns
Fall
LDAC Pulse Width tLDACPWL 20 ns
SCLK Fall to DOUT Transition CLoAD = 20pF, SLOW =0 1.8 12.0
toot ns
(Note 16) CLOAD = 20pF, SLOW = 1 10 40
SCLK Rise to DOUT Transition CLoAD = 20pF, SLOW =0 1.8 12.0
tpot ns

(Notes 16, 17) CLOAD = 20pF, SLOW = 1 10 40
CS Fall to SCLK Fall Setup Time |  tcss 10 ns
SCLK Fall to CS Rise Setup Time tCSH 0 2000 ns
DIN to SCLK Fall Setup Time tDS 10 ns
DIN to SCLK Fall Hold Time tDH 0 ns
CS Pulse-Width High tcsPWH 50 ns
CS Rise to DOUT Disable tboD CLOAD = 20pF 25 ns
CS Fall to DOUT Enable tDOE CLOAD = 20pF 1.5 25.0 ns
EOC Fall to CS Fall tRDS 30 ns

CKSEL = 01 (temp sense) or CKSEL =

10 (temp sense), internal reference on 65

(Note 18)

CKSEL = 01 (temp sense) or CKSEL =
TS or CNVST Rise to EOC .1Qt§te||mp ;ense), internal reference 140
Fall—Internally Clocked tpov initiatly o us
Conversion Time CKSEL = 01 (voltage conversion) 9

CKSEL = 10 (voltage conversion),

internal reference on (Note 18) 9

CKSEL = 10 (voltage conversion), 80

internal reference initially off
N CKSEL = 00, CKSEL = 01 (temp sense 40 ns
CNVST Pulse Width tosw (temp )

CKSEL = 01 (voltage conversion) 1.4 us

MAXIN 7
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MAX1220/MAX1257/MAX1258

FIFO., zEB#Rdi. #FLVGPIOF— 1
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ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = 2.7V to 3.6V (MAX1257), external reference VRer = 2.5V (MAX1257), AVpp = 4.75V to 5.25V, DVpp = 2.7V to AVpp
(MAX1220/MAX1258), external reference VRer = 4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), Ta = -40°C to +85°C,
unless otherwise noted. Typical values are at AVpp = DVpp = 3V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), Ta = +25°C.
Outputs are unloaded, unless otherwise noted.)

Note 1:
Note 2:
Note 3:

Note 4:
Note 5:
Note 6:
Note 7:
Note 8:
Note 9:

Note 10:
Note 11:
Note 12:
Note 13:
Note 14:
Note 15:
Note 16:
Note 17:
Note 18:

Tested at DVpp = AVpp = +2.7V (MAX1257), DVpp = +2.7V, AVpp = +5.25V (MAX1220/MAX1258).

Offset nulled.

No bus activity during conversion. Conversion time is defined as the number of conversion clock cycles multiplied by the
clock period.

See Table 5 for reference-mode details.

Not production tested. Guaranteed by design.

See the ADC/DAC References section.

Fast automated test, excludes self-heating effects.

Specified over the -40°C to +85°C temperature range.

REFSEL[1:0] = 00 or when DACs are not powered up.

DAC linearity, gain, and offset measurements are made between codes 115 and 3981.

The DAC buffers are guaranteed by design to be stable with a 1nF load.

Time required by the DAC output to power up and settle within 1 LSB in the external reference mode.

All DAC dynamic specifications are valid for a load of 100pF and 10kQ.

Only one digital output (either DOUT, EOC, or the GPIOs) can be indefinitely shorted to either supply at one time.

All digital inputs at either DVpp or DGND. DVpp should not exceed AVpp.

See the Reset Register section and Table 9 for details on programming the SLOW bit.

Clock mode 11 only.

First conversion after reference power-up is always timed as if the internal reference was initially off to ensure the internal
reference has settled. Subsequent conversions are timed as shown.

MAXIN
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RERETGE
(AVpp = DVpp = 3V (MAX1257), external VRer = 2.5V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), external VREF
4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), fsampLE = 225ksps, CLoaD = 50pF, 0.1uF capacitor at REF, Ta =
+25°C, unless otherwise noted.)

8SCIXVIN/LSC IXVIN/OCC EXVIN

ANALOG SHUTDOWN CURRENT ANALOG SHUTDOWN CURRENT ANALOG SHUTDOWN CURRENT
vs. ANALOG SUPPLY VOLTAGE vs. ANALOG SUPPLY VOLTAGE vs. TEMPERATURE
05 = 05 5 04 2
I oz f =2 g
= = = = = =
— 04 = =04 = =2 2
= = £ 03
= £ £ MAX1220/MAX1258
o0 oD jun )
S 03 S 03 =) \
= = =
= = =
o =) o 02
2 e e
2 02 2 02 2
- &) // o)
2 0 ERT | 2 0 ™
=z z = MAX1257
MAX1220/MAX1258 MAX1257
0 0 0
4.750 4875 5.000 5125 5.250 2.7 30 33 36 40 15 10 35 60 85
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
ADC INTEGRAL NONLINEARITY ADC INTEGRAL NONLINEARITY ADC DIFFERENTIAL NONLINEARITY
vs. OUTPUT CODE vs. OUTPUT CODE vs. OUTPUT CODE
1.00 3 1.00 g 1.00 e
0.75 § 075 § S §
2 3 I ] e
2 050 2 050 = 050
= = =
Z 025 Z 025 et T 025
= = =
= = R
= = =
2-025 2-025 =-025
[a'sy [a'sy =
] 2 s
= -0.50 £ -0.50 5050
- - =
075 075 075
MAX1220/MAX1258 MAX1257 MAX1220/MAX1258
-1.00 ‘ -1.00 ‘ -1.00 ]
0 1024 2048 3072 4096 0 1024 2048 3072 4096 0 1024 2048 3072 4096
OUTPUT CODE OUTPUT CODE OUTPUT CODE
ADC DIFFERENTIAL NONLINEARITY ADC OFFSET ERROR ADC OFFSET ERROR
vs. OUTPUT CODE vs. ANALOG SUPPLY VOLTAGE vs. ANALOG SUPPLY VOLATGE
1.00 5 10 E 1.0 g
= 075 § § g
2 050 : 0 ) 08 -
> . —_ —_
e 3 2
2 025 < 06 = 06
= = 2
g 0 & &= —
o
2 ikl ! 2 04 E—
=025 T = &
o
£5-050
i 02 0.2
075
MAX1257 MAX1220/MAX1258 MAX1257
-1.00 ‘ 0 ‘ 0
0 1024 2048 3072 4096 4.750 4.875 5.000 5125 5.250 27 30 33 36
OUTPUT CODE SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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12y b, YNVFF+£IADC/DAC

MAX1220/MAX1257/MAX1258

EEEEREGRSE)
(AVpp = DVpp = 3V (MAX1257), external VRer = 2.5V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), external VREF
4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), fsampLE = 225ksps, CLoaD = 50pF, 0.1uF capacitor at REF, Ta =
+25°C, unless otherwise noted.)
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FIFO, iZB##d. HFLUGPIOK— F1&
126y b, YNVFF+£INADC/DAC

EEEEREGRSE)
(AVpp = DVpp = 3V (MAX1257), external VRer = 2.5V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), external VREF
4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), fsampLE = 225ksps, CLoaD = 50pF, 0.1uF capacitor at REF, Ta =
+25°C, unless otherwise noted.)

8SCIXVIN/LSC IXVIN/OCC EXVIN
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MAX1220/MAX1257/MAX1258

FIFO, iZB##d. HFUGPIOFK— Ff1&
12y b, YNVFF+£IADC/DAC

REEERMEERE)

(AVpp = DVpp = 3V (MAX1257), external VRer = 2.5V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), external VREfr =
4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), fsampLE = 225ksps, CLoaD = 50pF, 0.1uF capacitor at REF, Ta =
+25°C, unless otherwise noted.)
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FIFO, iZB##d. HFLUGPIOK— F1&
126y b, YNVFF+£INADC/DAC

FEBDERERSE)
(AVpp = DVpp = 3V (MAX1257), external VRer = 2.5V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), external VREF
4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), fsampLE = 225ksps, CLoaD = 50pF, 0.1uF capacitor at REF, Ta =
+25°C, unless otherwise noted.)

8SCIXVIN/LSC IXVIN/OCC EXVIN
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MAX1220/MAX1257/MAX1258

FIFO, iZB##d. HFUGPIOFK— Ff1&
126y b, YNV FF+£INADC/DAC

REEERMEERE)

(AVpp = DVpp = 3V (MAX1257), external VRer = 2.5V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), external VREF

4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), fsampLE = 225ksps, CLoaD = 50pF, 0.1uF capacitor at REF, Ta =

+25°C, unless otherwise noted.)

TEMPERATURE SENSOR ERROR

vs. TEMPERATURE

DAC-TO-DAC CROSSTALK

MAX1220 tocd7

o
S

S
=
o

MAX1220 toc46

o
w
(=}

o
N
331

-0.25

-0.50

TEMPERATURE SENSOR ERROR (°C)
o

-0.75

-

S

Rroap = 10k, CLoap = 100pF

MAX1257

-1.00

-40 -15 10 35 60

TEMPERATURE (°C)

DYNAMIC RESPONSE RISE TIME
RLoap = 10k, Croap = 100pF

MAX1220 toc49
—

mAxios? o Y
SRR BT
. . . Ir
. N . |
Tus/div

DYNAMIC RESPONSE FALL TIME
Rroap = 10k, CLoap = 100pF

MAX1220 toc52

MAX1220/MAX1258 -

Tus/div

14

85

Vour_
1V/div

CS
1V/div

cS

1 2v/div

J Vour_

2V/div

100us/div

DYNAMIC RESPONSE RISE TIME
RLoap = 10k, Croap = 100pF

MAX1220 toc50
—

Lo

MAX1220/MAX1258

Tus/div

MAJOR CARRY TRANSITION
Rroap = 10k, Croap = 100pF

VIAX1220 toc53

u

MAX1257

Tus/div

Voura

J 1v/div

Vouts
10mV/div
AC-COUPLED

CS

1 2vrdiv

1 Vour_

2V/div

CS
1V/div

Vour_

™1 10mV/div

AC-COUPLED

DAC-TO-DAC CROSSTALK

Rroap = 10kQ, CLoap = 100pF

VIAX1220 tocd8

v
| ] Voura

‘ : V/div
‘ Vours
e bk 10mV/div

| - AC-COUPLED
MAX1220/MAX1258

100us/div

DYNAMIC RESPONSE FALL TIME
RLoap = 10k, CLoap = 100pF

VIAX1220 toc51
—

MAX1257 v
Vour_
1 1vidiv
1¢s
4 1vidiv
Tus/div
MAJOR CARRY TRANSITION
RLoap = 10k, Croap = 100pF
NIA>(1.220‘005.4
g ;
s
2V/div
frta
| Vour_
y 20mV/div
i AC-COUPLED
MAX1220/MAX1258

Tus/div

MAXIN



FIFO. ZEBi##di. $LUGPIOKH— F1&
126y b, YNVFF+£INADC/DAC

REEERMEERE)

(AVpp = DVpp = 3V (MAX1257), external VRer = 2.5V (MAX1257), AVpp = DVpp = 5V (MAX1220/MAX1258), external VREF

4.096V (MAX1220/MAX1258), fcLk = 3.6MHz (50% duty cycle), fsampLE = 225ksps, CLoaD = 50pF, 0.1uF capacitor at REF, Ta =

+25°C, unless otherwise noted.)
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BELET, ®1IE. AV ENA M LIRS, BX
Oy hROFHERLE T, RA~12IE. EZREN.

CURRENT MAX1257/MAX1258 (mA) MAX1220 (mA)
GPIOAO0-GPIOA3 | GPIOB0O-GPIOB3 | GPIOC0-GPIOC3 | GPIOAO, GPIOA1 | GPIOCO, GPIOC1
Sink 15 4 2 5 2
Source 15 2 > 5 5
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MAX1220/MAX1257/MAX1258

FIFO., zEB#Rdi. #FLVGPIOF— 1
12y b, YNV FF+£INADC/DAC

T o5 vy NFYTLIORY, IZR—5F—
RLIORY NAR—=FF—RLTR5 ADCEHEL &
25, DACGERL 2%, Uty L5 BXUGPIO
OV RL DR DHNERDEEEEERL T

LIRS

L DRZICAVY PNA beEtH 22 EICE DT,
TOTATRBTPFATANF v RIb. ZF¥E— R
BLORF HcU1EDREAEZZERL TS0,
FK4Ald. FrYRIVER, 4DDXF v E— R LU
mERAEDERGEDFHERLE T, AFv 2
THICE. 7OV IE— A0 IITTDRFIFER
LORZICEERATH. £LLIFZOY7E—FA00
F72IF0TDBFIICNVSTE /ICO—/NL R ZEIML T
2Ely, CNVSTZERL CRF v 2RI d 27H0
FAIVTRRICDONTIE. REETEIEBLLZS 1,

CNVSTZ/=ISREF2E L CERESNTWDF v RILE L
IIF v RIRTDIDTEBHABERIN-IHE. Bt
FfThhiEth,. ENTELTERESNIETF VY RIL
TlI. CHSELOE Y MAEREINT2DDOEVISE—D
EFFrrILELTREEINET,

BIRSN- X+ gBE(EY 2&E 1. SCANTESCANO
ICEDTCHRESNI)NTI U IIVI Y RF )L
1DOHEA. FFESRTHI1DOED. BXV1D
DRELENGEREIN/ES)ZR T ICIE. RFvE—R
00F /=301 &= &IRL T e\, ADCEFEIIMEL PR H
DNSCANTENSCANOIZIE LTI DDADF v IV %
AEEHEIF IDEHICIE. ZFv2E—R10%EER
LTLETNER), B—F v RILDS1DDEARETE
RIIZIF. RFV U E—RITZBIRLTLSZE 0,
Yy M PYTLIRY

oOvo,. V2272 R ND—=F 0 0F—=R, XD
ADCI VI T Y R/EHE—REERTET DHICIE.
AV RINA "y N7 YTLOZZICEELTL
T KRBT, BYRNTYT LIRSV RINA BT
HBlFdEY hDFEMERLET, B hb&4 (CKSELT
ECKSELO)IE, 7OV oE—R, WEEH T T,
BRUOZBmBEEHIHLE9, £ h3&2 (REFSELT&
REFSELO)IZ. /N1 RZEWBBEf=IIANE) 77 LR
DNITNMTIFLTEHRELF T, £V &0 (DIFFSELT
EDIFFSELO)E. ADCOAZR—ZSF—RENAR—D
E—-—RLPORIDT7 RLRAEEBEL. 7FOJANDFv
T EZEEIERICKREL LT,

24

x4, L D5

NaME BIT FUNCTION
— 7 (MSB) | Settoone to select conversion register.
CHSEL3 6 Analog-input channel select.
CHSEL2 5 Analog-input channel select.
CHSEL1 4 Analog-input channel select.
CHSELO 3 Analog-input channel select.
SCAN1 2 Scan-mode select.
SCANO 1 Scan-mode select.
Set to one to take a single temp-
TEMP 0(LSB) i(r)ant\L/J:srig?]arzusrueI{n oefn;'sTcgenﬂcrgtwtains
temperature information.

By bOFHICDOWTIIMTESRLTSZS 0,

SELECTED
CHSEL3 | CHSEL2 | CHSEL1 | CHSELO CHIm)NEL
0 0 0 0 AINO
0 0 0 1 AINT
0 0 1 0 AIN2
0 0 1 1 AIN3
0 1 0 0 AIN4
0 1 0 1 AIN5
0 1 1 0 AING
0 1 1 1 AIN7
1 0 0 0 AIN8
1 0 0 1 AIN9
1 0 1 0 AIN10
1 0 1 1 AINT1
1 1 0 0 AIN12
1 1 0 1 AIN13
1 1 1 0 AIN14
1 1 1 1 AIN15
SCAN MODE
SCAN1 | SCANO (CHANNEL N IS SELECTED BY
BITS CHSEL3-CHSELO)
0 0 Scans channels 0 through N.
0 1 Scans channels N through the highest
numbered channel.
Scans channel N repeatedly. The ADC
1 0 averaging register sets the number of
results.
1 1 No scan. Converts channel N once only.

MAXIN




FIFO, mEB#Rdi. H&LUGPIOFK—1E

126y b, YNV FF+£INADC/DAC

5. Y MPYTLIRH*

BIT NAME BIT FUNCTION
— 7 (MSB) Set to zero to select setup register.
— 6 Set to one to select setup register.
CKSELA1 5 Clock mode and CNVST configuration; resets to one at power-up.
CKSELO 4 Clock mode and CNVST configuration.
REFSELA 3 Reference-mode configuration.
REFSELO 2 Reference-mode configuration.
DIFFSELA 1 Unipolar-/bipolar-mode register configuration for differential mode.
DIFFSELO 0 (LSB) Unipolar-/bipolar-mode register configuration for differential mode.

By hOFERICDONTIIMTZSRL T IZS 0,

&b5a. OV I E—F*

CKSELA1 CKSELO CONVERSION CLOCK ACQUISITION/SAMPLING CNVST CONFIGURATION
0 0 Internal Internally timed. CNVST
0 1 Internal Externally timed by CNVST. CNVST
1 0 Internal Internally timed. AIN15/AIN7
1 1 External (3.6MHz max) Externally timed by SCLK. AIN15/AIN7
ToOvoE—RIDEZZEBELLZE 0\,
%5b. 20 2E—F00. 01, HKV10
VOLTAGE OVERRIDE REF2
REFSEL1 | REFSELO REFERENCE | CONDITIONS AUTOSHUTDOWN CONFIGURATION
Internal reference turns off after scan is complete. If
AIN internal reference is turned off, there is a programmed
Internal (DAC delay of 218 internal-conversion clock cycles.
0 0 d ADC AIN14/AING
an ) Internal reference required. There is a programmed
Temperature | delay of 244 internal-conversion clock cycles for the
internal reference to settle after wake-up.
External single- AIN Internal reference not used.
ended (REF1 Internal reference required. There is a programmed
0 1 . . REF2
for DAC and | Temperature | delay of 244 internal-conversion clock cycles for the
REF2 for ADC) internal reference to settle after wake-up.
Default reference mode. Internal reference turns off
after scan is complete. If internal reference is turned
AIN ff, there i d delay of 218 I
Internal (ADC) off, t erg is a programmed delay o internal-
1 0 and external conversion clock cycles. AIN14/AING
REF1 (DAC) Internal reference required. There is a programmed
Temperature | delay of 244 internal-conversion clock cycles for the
internal reference to settle after wake-up.
External AIN Internal reference not used.
1 ’ differential Internal reference required. There is a programmed REF?2
(ADC), external | Temperature | delay of 244 internal-conversion clock cycles for the
REF1 (DAC) internal reference to settle after wake-up.
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MAX1220/MAX1257/MAX1258

FIFO., zEB#Rdi. #FLVGPIOF— 1
12y b, YNV FF+£INADC/DAC

MUTFOERHEOWNIT DK IIDIEE. ADCOY T 7

LORIEBICHAERDFT,

1) FBGONEY hA LY ML XZYTIICERESN
TLhd,

2) DS EBHTIDODACE AN /IND =Ty TEanT
$HY. REFSEL[1:0] (Y b7V TLIZIAD) =

3) 1< &8 1DDODACAT100kQ%E 7 LT VRephc
D=5 ENTHY . REFSEL[1:0] = 00T
55,

ERRHEDWNTNANBETDHE, ADCUT 7L VAR

BICAUTH. BETUYHERISL T AR

$BRENC188DT Oy T4 A T ILDEEL B E T

00TH D,

®R5c. 7O0voEF—F11

VOLTAGE OVERRIDE REF2
REFSEL1 | REFSELO REFERENCE | CONDITIONS AUTOSHUTDOWN CONFIGURATION
Internal reference turns off after scan is complete. If
AIN internal reference is turned off, there is a programmed
delay of 218 external conversion clock cycles.
Internal (DAC
0 0 and ADC) Internal reference required. There is a programmed AINT4/AING
delay of 244 external conversion clock cycles for the
Temperature |.
internal reference. Temperature-sensor output appears
at DOUT after 188 further external clock cycles.
AIN Internal reference not used.
External single- ) !
ended (REF1 Internal reference required. There is a programmed
0 1 delay of 244 external conversion clock cycles for the REF2
for DAC and Temperature | . rernal ref T ; oLt
REF2 for ADC) internal reference. Temperature-sensor output appears
at DOUT after 188 further external clock cycles.
Default reference mode. Internal reference turns off
AIN after scan is complete. If internal reference is turned
off, there is a programmed delay of 218 external
Internal (ADC) conversion clock cycles.
1 0 and external AIN14/AING
REF1 (DAC) Internal reference required. There is a programmed
delay of 244 external conversion clock cycles for the
Temperature | .
internal reference. Temperature-sensor output appears
at DOUT after 188 further external clock cycles.
AIN Internal reference not used.
External ) .
; : Internal reference required. There is a programmed
1 ’ differential . ; REF2
(ADC), external | Temperature glelay of 244 external conversion clock cycles for the
REF1 (DAC) internal reference. Temperature-sensor output appears
at DOUT after 188 further external clock cycles.

R5d. ZEERE—F

DIFFSEL1 | DIFFSELO FUNCTION
0 0 No data follows the command setup byte. Unipolar-mode and bipolar-mode registers remain unchanged.
0 1 No data follows the command setup byte. Unipolar-mode and bipolar-mode registers remain unchanged.
1 0 1 byte of data follows the command setup byte and is written to the unipolar-mode register.
1 1 1 byte of data follows the command setup byte and is written to the bipolar-mode register.
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FIFO, mEB#Rdi. H&LUGPIOFK—1E

126y b, YNV FF+£INADC/DAC

RK6. AZR—SFE—FLIPRH(EYMPYTLIRIDST FLRIBRE)

BIT NAME BIT FUNCTION
UCHO/1 7 (MSB) Configure AINO and AIN1 for unipolar differential conversion.
UCH2/3 6 Configure AIN2 and AIN3 for unipolar differential conversion.
UCH4/5 5 Configure AIN4 and AIN5 for unipolar differential conversion.
UCHe/7 4 Configure AIN6 and AIN7 for unipolar differential conversion.
UCH8/9 3 Configure AIN8 and AIN9 for unipolar differential conversion.

UCH10/11 2 Configure AIN10 and AIN11 for unipolar differential conversion.

UCH12/13 1 Configure AIN12 and AIN13 for unipolar differential conversion.

UCH14/15 0 (LSB) Configure AIN14 and AIN15 for unipolar differential conversion.

RT.NAKR—=SF—FRLIRF(EYMPYTLIRIDBST RLRIEE)

BIT NAME

BIT

FUNCTION

BCHO/1

7 (MSB)

Set to one to configure AINO and AIN1 for bipolar differential conversion. Set the corresponding bits
in the unipolar-mode and bipolar-mode registers to zero to configure AINO and AINT for unipolar
single-ended conversion.

BCH2/3

Set to one to configure AIN2 and AINS for bipolar differential conversion. Set the corresponding bits
in the unipolar-mode and bipolar-mode registers to zero to configure AIN2 and AIN3 for unipolar
single-ended conversion.

BCH4/5

Set to one to configure AIN4 and AINS5 for bipolar differential conversion. Set the corresponding bits
in the unipolar-mode and bipolar-mode registers to zero to configure AIN4 and AIN5 for unipolar
single-ended conversion.

BCH6/7

Set to one to configure AIN6 and AIN7 for bipolar differential conversion. Set the corresponding bits
in the unipolar-mode and bipolar-mode registers to zero to configure AIN6 and AIN7 for unipolar
single-ended conversion.

BCHB8/9

Set to one to configure AIN8 and AIN9 for bipolar differential conversion. Set the corresponding bits
in the unipolar-mode and bipolar-mode registers to zero to configure AIN8 and AIN9 for unipolar
single-ended conversion.

BCH10/11

Set to one to configure AIN10 and AIN11 for bipolar differential conversion. Set the corresponding
bits in the unipolar-mode and bipolar-mode registers to zero to configure AIN10 and AIN11 for
unipolar single-ended conversion.

BCH12/13

Set to one to configure AIN12 and AIN13 for bipolar differential conversion. Set the corresponding
bits in the unipolar-mode and bipolar-mode registers to zero to configure AIN12 and AIN13 for
unipolar single-ended conversion.

BCH14/15

0 (LSB)

Set to one to configure AIN14 and AIN15 for bipolar differential conversion. Set the corresponding
bits in the unipolar-mode and bipolar-mode registers to zero to configure AIN14 and AIN15 for
unipolar single-ended conversion.
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MAX1220/MAX1257/MAX1258

FIFO., zEB#Rdi. #FLVGPIOF— 1
12y b, YNV FF+£INADC/DAC

AZR=S/NAKR—=F LR

Ly NPy TLIR5DHRED2E Y MLSB)IF. 1=
R—=Z/INAKR—=ZF—RT7RLZAL DRI EFHEL
F9, IZR—FF—RLIRYICEZTRALEHICIE.
DIFFSEL[1:0] = 10%&®ELTLIEE L\ NMIR—F
E-—RLDRFICEZTATEHICIFE. DIFFSEL[1:0]
= 11ZRELTLEE . EBDIFEE. By 7Y
TAV Y RINA MMIHEWT, 17—/ NEILZR—
SE—RL DRI FEIEINAR—ZFF—RLIPRHIC
EZIACWEL’DHYET, CSEO—ICRIFTL T, CSH
INAZIEBREICT16MSCLKY 1 )L EETFLTL &0,

Yy N 7Y TLOZRYDBRED2E Y FH00F/=1301
ThHiUI. IZR—FF—RL IR ENAR—FE—R

xR8. A=FR—=S/INAR—SF v+ R IViEEE

UNI:ITSDLIIE.\R- BIPOLAR-MODE CHANNEL PAIR
REGISTER BIT REGISTER BIT FUNCTION
0 0 Unipolar single-ended
0 1 Bipolar differential
1 0 Unipolar differential
1 1 Unipolar differential

&9. ADCEHILL DR 5+

LOZZDNTNEESAENEBA. BED/NA NI
FLWIOVY RN NELTRANE S, I 2R—7
BELONAR=—ZF—RLIORYETOATS LT DIEE
3. RO, 7. BIUOBETELLZS,

WL HE. IRTHEODRET/ND—T7 v T L.
ANEIREDIZR—Z2 0TIV T RFvrILELT
BRELEFT, FrvRILRT7E VI IRODIZ
R—=Z. NAR—SZFF., FRISIZR-ZHEL
THRETDHEHIT. REETELL S,
AZR—5F—RTIE. AIN+ZAIN-& W EBEARTVRer
IS5 ENTEET, IZR—FFE—RDOED
FXI2ETY, NAR—FF—RTIE. WInh—5A
DANEMBEDAN LY HEEBRTVrer/2217B< T3
CENTEZFT, NMAR—ZF—ROBHERXIZ2D
HET I (ADCOEERBEIDIEE ZEL 30,

ADCEIIEL DR S

FRDERSNDENICEDE TERI2Y VT ILEFY
LT DL DICADCEREL. BE—F PRI AFPICE
HETERSNDHNERZIMILICHE Y DICIL. ADCF
L DR ZICOVY BINA bEBEIAATLZS 0,

BIT NAME BIT FUNCTION
— 7 (MSB) Set to zero to select ADC averaging register.
— 6 Set to zero to select ADC averaging register.
— 5 Set to one to select ADC averaging register.
AVGON 4 Set to one to turn averaging on. Set to zero to turn averaging off.
NAVG1 3 Configures the number of conversions for single-channel scans.
NAVGO 2 Configures the number of conversions for single-channel scans.
NSCAN1 1 Single-channel scan count. (Scan mode 10 only.)
NSCANO 0 (LSB) Single-channel scan count. (Scan mode 10 only.)
By bOERICDONWTIIMTZZRL TS ZE 0,
AVGON NAVGH1 NAVGO FUNCTION
0 X X Performs one conversion for each requested result.
1 0 0 Performs four conversions and returns the average for each requested result.
1 0 1 Performs eight conversions and returns the average for each requested result.
1 1 0 Performs 16 conversions and returns the average for each requested result.
1 1 1 Performs 32 conversions and returns the average for each requested result.
NSCAN1 NSCANO FUNCTION (APPLIES ONLY IF SCAN MODE 10 IS SELECTED)
0 0 Scans channel N and returns four results.
0 1 Scans channel N and returns eight results.
1 0 Scans channel N and returns 12 results.
1 1 Scans channel N and returns 16 results.
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FIFO, mEB#Rdi. H&LUGPIOFK—1E

126y b, YNV FF+£INADC/DAC

FOII. ADCE#L XY THBAREEADDAF 2
E—-ROFMHZETRLET I AVGONEY M (FIHLL 2
ZEDEY MMNIIHESNTINVDRY . 4DDRF+
E—RINTITBNTEILATRETT, BLFr2IL
EEYPEAF v IDEHICIE. AFVYE—-F10%
BIRLTLSZS W 7OV TF—RE. E9MEET 1
=TI ET, Te&xld AVGON = 1. NAVG[1:0]
= 00. NSCAN[1:0] = 11, BKXUSCAN[1:0] =10
Thnid., 16MEANFIFOICEEZTIAEN. FEAIZ
T FIUNDARIDEBEDFIIBE L) LT,

DACEIRL 2%

DACA VHZ 71—V N7V TLTRODT—RAH
B IDIEEIERIDEHICIT. DACERL DX %
(RI10ICRTED)ICTOV R/INA FOOOITXXXX&EE =
AARTL S, DACEIRL DX 5 DmEDAEY M.
EEEY T, DACRIRL 25DV R/NA MC
<D= RIZ. DACOU)ZILA V5 71— %=FHHEL
F9, R20&E[DACOL ) TPIVA 5T I —A|DIE%E
TELLEE 0,

&10. DACEIRL RS

ey L PR

FIFOZ2o U 795h. £ LLIZI(DACESLUGPIOL &
2IEREZ)INTCOL ORI EFDT T 74 MAREIC
Y hTBEHICIE. (RITICRTEDID)UEY LD
AHICEERAATLES W Uty ML ZYDRESET
Ev h&EOICBETDE. FIFOZZY ZICHYET,
RESETEY h&ETICERETDE. IRTDFT/NA D
LOZIDF I HILNDRY— K7y TREICRU E 9,
TARTDOL T Z251300000000DRETR Y — 7y
LEIH. By b7y Lo IEHNT. 20OV
FT— K10 (CKSEL1 = 13 KXUREFSELT = 1)TRY—
7Y TLET, DACBKXUGPIOL U Z&IZ Uty k
LIORZICEERAAZELTEU Y hEnFEt A, RIF
A ZEIL T =HICDOUTIESEERIC15nsDIELE A NN
Z 51213, SLOWEY hAETICEREL TS0 Fe
SLOWEY M1 &EZEEAT E. FIFODARABHA O 7S
nZ9, DACOIRREEADCT O 7 DEIE & (IERIRIC
INATRTOAYOENY RFEYY T T 7 L0 X %=58H
/XD =77y TS BIC13. FBGONE Y h&E1(IRE
LTLES0, F/=. FBGONEY h&EN\AI|IERETDEL
IOV IFE—ROT1ETTICBNTEEmOBIC OIS A
SN ITAOT Y TEENRHESNE T, I5IC.
FBGONE Y hZE/N\AIZERETDE. FIFOA O 7En

BIT
NAME BIT FUNCTION *9,
— 7 (MSB) | Set to zero to select DAC select register.
— 6 Set to zero to select DAC select register.
— 5 Set to zero to select DAC select register.
— 4 Set to one to select DAC select register.
X 3 Don'’t care. §12 GP'O:'?y I~I/°JZ$’
X 2 |Dontcare. BITNAME | BIT FUNCTION
X ! Don't care. — 7 (MSB) | Set to zero to select GPIO register.
X 0 Don't care. — 6 Set to zero to select GPIO register.
oo — 5 Set to zero to select GPIO register.
§1 1. U t J h l/*/Zé" — 4 Set to zero to select GPIO register.
BIT BIT FUNCTION — 3 Set to zero to select GPIO register.
NAME — 2 Set to zero to select GPIO register.
— 7 (MSB) | Set to zero to select ADC reset register. GPIOSEL1 1 GPIO configuration bit.
— 6 Set to zero to select ADC reset register. GPIOSEL2 0 (LSB) GPIO write bit.
— 5 Set to zero to select ADC reset register.
— 4 Set to zero to select ADC reset register. GPIOSEL1 | GPIOSEL2 FUNCTION
— 3 Set to one to select ADC reset register. GPIO configuration: written data is
Set to zero to clear the FIFO only. Set to 1 1 entered in the GPIO configuration
RESET 2 one to set the device in its power-on register.
condition. ] 0 GPIO write; written data is entered
SLOW 1 Set to one to turn on slow mode. in the GPIO write register.
Set to one to force internal bias block and GPIO read; the next 8/16 SCLK
FBGON | 0 (LSB) | bandgap reference to be always powered 0 1 cycles transfer the state of all GPIO
up. drivers into DOUT.

MAXIN

29

8SCIXVIN/LSC IXVIN/OCC EXVIN



MAX1220/MAX1257/MAX1258

FIFO., zEB#Rdi. #FLVGPIOF— 1
12y b, YNV FF+£INADC/DAC

GPIODaY Y K

F12ICHL<RT &SI, GPIODHE. BAk, i3
SE £S5 HICIE. GPIOTVY RLUZHICav Y
KA NEBERATES,

GPIOESBFET B=HIcld. I K/ 0000001 1
EBERAT S, OV R/ MIFE<8DDSCLK
H4 2L T. DINDSMAX1220DGPIOREL T2 &
ICF—shO—KEnEd, v K/ MIE<16

F13. MAX1220DGPIOMDERE

DSCLKT A Z)L T, DINDSMAX1257/MAX1258M
GPIOREL PR HZICT—Fh O—Rehdd, R13&
145 Z8BLEE . LIYRYEY ME. REDCSOIL
FITYIDBETERSNE T, NT=T7 YT I
TOCPIOIEIAAICT T A IV PBRESNE T,

LOR5DT—5I3. £13~19ITRT LD, &GPIO
DHREZHIEIL 9

DATA PIN GPIO COMMAND BYTE DATA BYTE
DIN ojlolo|o|o]|oO GPIOCH GPIOCO GPIOA1 GPIOAO
DOUT olo|lo|lo|lo|o]|]Oo]|oO 0 0 0 0 ojlolo]|oO
F14. MAX1257/MAX1258MDGPIODERE
DATA PIN GPIO COMMAND BYTE DATA BYTE 1 DATA BYTE 2
™ [aV] — o ™ Al — o (a9} Al — (@]
O (@] (@] O m m m m <C < < <
DIN olojojojo]ol1]1]O9Q]|O]O]|OC|OC|IC|OQ|QIO|O|O|O|X|X|X]|X
o o [ o [a o o o o o o o
clo|lo|lo|co|lo|c|lo||6|6 |6
DOUT olo|lo|lo|lo|lo|lo|lo|lo|O|]O|O|O]O|O|O|O]J]O|O|]O]O|O]OY]oO
F15. MAX1220MDGPIOME A H
DATA PIN GPIO COMMAND BYTE DATA BYTE
DIN ololo]lo|lo|lo]| 1| o0/ GPOC1 GPIOCO | GPIOA1 | GPIOAO | X X | X | X
DOUT ojlojJo|lo|lo|o]|o0o]oO 0 0 0 0 0 0] 0 0
F£16. MAX1257/MAX1258MDGPIODEAH
DATA PIN GPIO COMMAND BYTE DATA BYTE 1 DATA BYTE 2
[ap] [V} — o ™ Al — o ™ Al — o
O O O O m [an)] m m <C < < <
DIN olojlojojojol1]o]O9|O]|O|OC|lC|C|OQ|O|O|O O[O | X |X|X]|X
o [a o o o o o o o [a o o
clo|loc|lo|co|lo|c|c| || 6|6
DOUT olo|lo|lo|lo|lo|o|lolo|O|]O|O|O|]O|O|O|]O|]O|]O|O]O|]O]|O/|oO
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FIFO, mEB#Rdi. H&LUGPIOFK—1E
126y b, YNV FF+£INADC/DAC

GPIODE A&

GPIODEBIAAENEAIETR T DI=HICId. AV R/NA b~
00000010FEETIAATLEE L\ OV RINA MITHR
<8DDSCLKT A Z)LT. DIND'EMAX12200DGPIO
EAHALDRBZICTFIHO—REInFEd, TV RN
A4 MIHE<16MSCLKY 1 )L T, DINDYOMAX1257/
MAX1258MDGPIOEAH L DX ZICF—ZA0O— RS
nEd, R15&£162TBLf2S\, LRI EY MIL
BEBOCSOIIEU T Y DEICEHINET,

F17. GPIOE— Kl

GPIODE:HE Y

GPIOMDEFRER W ENMEAIERT DIsHIClE. OV R/NA K
00000001 &EZRAATLEE L\ ZOOVY RN K
[Z#E < 8DDSCLKTF A 2L T, GPIOMIAREEMAX 1220
DODOUTICEREL F 9, 2DV R/NA MMI#HR< 160D
SCLKH A )L T, GPIODIXREAEMAX1257/MAX1258
DDOUTICERX L £ 9, R18E195TELL S,
DACOIIZIVAVHZ T T —2R

F=1. 10, 20. BKXU21IELLKRITLDIC, BHED
TJ—RADAC ) 7IAVZTT—RIEZTIAEND
CEEERTDEHICIE. OV R/NA FO00 TXXXX
ZDACEIRL DR FICETIAATL 2, £20&£21

CONFIGURATION WRITE OUTPUT GPIO ISR EDIC. D16EY NEDACA VY TT—Z L
BIT BIT STATE | FUNCTION SAGITEERAATLEE )\ TN\ A DO—IIBHR
1 1 ! Output Uiz, F—2I3SCLKOEIITW I Y JICERBLTARD
1 0 0 Output LOZHICO TR VENTSYFENET, 87—R
0 L Three-state Input IF16E Y NTT, BEHD4E Y MNISIEEY NT. 2D
0 o 0 Pulldown #2127 —4Ey M(MSB5EEE) E2DDEEDH TE Y k
(open drain) hE=%d, DACDY A I I/ EICDNTIE. K10~
12&TBLILE L,
#18. MAX1220DGPIOMDE%ELY)
DATA PIN GPIO COMMAND BYTE DATA BYTE
DIN 0 0 0 0 0 0 0 1 X X X X X
DOUT 0 0 0 0 0 0 0 0 0 0 0 0 GPIOC1 GPIOCO GPIOA1 GPIOAO
£19. MAX1257/MAX1258MDGPIOMDE:H Y
DATA PIN GPIO COMMAND BYTE DATA BYTE 1 DATA BYTE 2
DIN ofo|lofofloOofjoOfO]1]|X X X | X X X X X X X X X X X X X
™ [aV} — o ™ [qV] — (@] 42] [qV] — o
(@] O O (@) m o m m <C < < <
DOUT olololololo|lolo|lOo|lO]O]O|©]|]OC|O OO |]OC|OCO]|]OC|O]0O|O)|OC
o (a o (a8 o o o o o o [ o
[©] O] O] O] @] O} O G} (O] O] O] O]
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MAX1220/MAX1257/MAX1258

FIFO., zEB#Rdi. #FLVGPIOF— 1

12y b, YNV FF+£INADC/DAC

&20. DACIUPIA 2V H T T —ADEE

16-BIT SERIAL WORD

MSB LSB
DESCRIPTION FUNCTION
CONTROL DATA BITS
BITS
C3|C2(C1|Co0|D11|D10|D9|D8 |D7 |D6 | D5 | D4 |D3 | D2 | D1| DO
O[O |O O [ X|X|X|X[X[IX[X]|X]|X]|X]|X]|X NOP No operation.
ololol1lolxlolx!xIxlIx!lIx!lx!|x!lx]|x RESET Reset all internal reg!sters.to 000h and
leave output buffers in their present state.
ololol 111 !Ixl1IxIxIx!Ix!lIx!lIx!|xl!|xl|x Pull-High Preset all internal reglster§ to FFFh and
leave output buffers in their present state.
I O O R A O R O e D11-D0 to input register 0,
010110 DACO DAC output unchanged.
D O O R O A O R O e D11-D0 to input register 1,
0101 DACT DAC output unchanged.
D O O R O A O P O e D11-D0 to input register 2,
011100 DAC2 DAC output unchanged.
D O O R O A O R O P D11-D0 to input register 3,
0110 DACS DAC output unchanged.
D O O R O A O R O P D11-D0 to input register 4,
Optprye DAC4 DAC output unchanged.
D11-D0 to input register 5,
S AL LA L el et el Bl el el Bl Bl DACS DAC output unchanged.
D11-D0 to input register 6,
LN T N Rl el Rl e el el el et e ol DACE DAC output unchanged.
D N O O O O A R A e D11-D0 to input register 7,
THOo T DAC7 DAC output unchanged.
D11-D0 to input registers 0-3 and DAC
t1o|j1{o0o|—|—|—|—|—|—|—|—|—|—|—|— | DACO-DAC3 |registers 0-3. DAC outputs updated
(write-through).
D11-D0 to input registers 4-7 and DAC
1011 |—|—|—|—|—|—|—|—|—1|—|—|— | DAC4-DAC7 |registers 4-7. DAC outputs updated
(write-through).
D11-D0 to input registers 0-7 and DAC
t|11]0(0|—|—|—|—|—|—|—|—|—|—|—1|— | DACO-DAC7 |registers 0-7. DAC outputs updated
(write-through).
D11-D0 to input registers 0-7.
t|{11o(1|—|—|—|—|—|—|—|—|—|—|—|— | DACO-DAC7
c c DAC outputs unchanged.
Input registers to DAC registers indicated
S|18I1813]18|8]6|3 by ones, DAC outputs updated
PP T)o <DE <DE E( a( <DE E': EE EE XX | X[ X ] DACO-DACT equivalent to software LDAC.
(No effect on DACs indicated by zeros.)
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FIFO, mEB#Rdi. H&LUGPIOFK—1E
126y b, YNV FF+£INADC/DAC

#£21. DACOND—PyTENT—=Fo DAY K

CONTROL

BITS DATA BITS

C3|C2|C1|COo D3|D2|D1|D0

DAC7
DAC6
DAC5
DAC4
DAC3
DAC2
DAC1
DACO

DESCRIPTION

FUNCTION

Power-Up

Power up individual DAC buffers indicated by data
in DACO through DAC?7. A one indicates the DAC
output is connected and active. A zero does not
affect the DAC's present state.

Power-Down 1

Power down individual DAC buffers indicated by
data in DACO through DAC?7. A one indicates the
DAC output is disconnected and high impedance.
A zero does not affect the DAC’s present state.

Power-Down 2 | DAC output is disconnected and pulled to AGND

Power down individual DAC buffers indicated by
data in DACO through DACY7. A one indicates the

with a 1kQ resistor. A zero does not affect the DAC’s
present state.

Power-Down 3 | DAC output is disconnected and pulled to AGND

Power down individual DAC buffers indicated by
data in DACO through DAC?7. A one indicates the

with a 100kQ resistor. A zero does not affect the
DAC'’s present state.

Power-Down 4 | DAC output is disconnected and pulled to REF1 with

Power down individual DAC buffers indicated by
data in DACO through DACY7. A one indicates the

a 100kQ resistor. A zero does not affect the DAC’s

present state.

T6MDSCLKT A TV T I DRHICCSHNAICIE D &
OVY RO ES NI T, MIcBEEZMEBT 2700
ICIE. CSEES—EO—ICBBEL T L&\,

feExE DAC U PIA VT T —ZDT— 81111
0000&£1111 0100ZEE AL L. DACHH4~TH']
W= N CTEFINI/NA AV E—F D TREICHED T,
DACHAO~3IFZENZENRIDIREZREE I,

HNTF—IER

X6~9lF. MAX1220/MAX1257/MAX1258MDZ (D
A0 RLET, 128y hOZIBEHAITTRT,
ADDOEOINCHE S MSBESEE T 52/31 MERDEN
T9, 7“-“ 3. SCLKDII Y T TDOUTICIRN
F9, 73, IZR—F—RTII2ET., NAR—

MAXIN

ZE-REREHNTII2OMBTT . ANW/HDERE
DIEBEICDONTII. K3, 4. BLULBZETEL
=0

ADCOORZERIE

K33, TN ITY RFRIIEHANDICT I DI
R—SmEBHMERLE T, R4, ZEEBANICHT TS
INAR—DEEBRMERLE T, O— R, EREHRD
LSBEREDZFEHRTERLZ T, HHO— RIS2ETH.
AZR—=SENAR—SEIETIET LSB = VRer1/4096
(MAX1257)85 KU1 LSB = Vrer1/4096 (MAX1220/
MAX1258)T. BERIETIIT LSB = +0.125CTY,
INAR—ZDEDEHHNERE T DEHAIZ2DHE
MR TIH. ZDOMITIRT2EFRXNTY, REDE
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MAX1220/MAX125 7/MAX 1258

FIFO.

Bk, HEUGPIOH— &

12y b, YNV FF+£INADC/DAC

FIEAL(IZR—Z I/ NAR—
KO, 7. BFUBZEITEL LS

I1Z/R—2F— RTIE. AIN+EAIN-K W :E)Haij(tVREH
BT HIENTEL T, NAKR=FF—RTI.
WIND—FBDADZMISDATIE ) EERTVReri/2
RIIE<IBdIENTESLT,

S)DEBIC DT,

EB5yEREN Y LA BiAH

FIFONDADDEAD/ A ~HERDIHICHTARSND &
(B8DFRBDSCLKY A T IL#EIZCSIFNAIZHEDE ).,
ZDINA bD%RDEY MIKbNnE T, Sirdmsnic
T—FDIRDINA MIRDBEY hZBATINE T,
FIFONDABDDEDD/INA AN THRAHSINTE
2EED/NNA MBI GAESNETNIE. 20D
NA bDBEDEY MIEbnEd, FIFOD%DT—%
3. REZZTY. CSEBUO—ICTDEL4DD
FITEY MEBLEO)ZERT DRI IEREICHAHT Z

ENTEZET, EOCH'O—IZEDRICCSEO—ICT D E

AR T LB UMEEPFIFOT— Y AE LK K MEE
hdp') F9d, NELEBIAABDDSCLKT A U ILODIR T HI
ICCSENAICT DI E)IFEREN, LOZFIZRED
NEZRFRBEY,

P7Vr—2a 185k

REY A I TICLDUNELECNVSTE
EAL-ZE

40w oE— R00ICHIFBADCE IR

20V I2F—ROOTIE. D407 v, IN&E. Zi,
BIO vy MO —45 2 ZACNVSTICEK D TH%

SN, WEEIRSZERLTEEBNICITONE Y, HAld.

AEFIFOICMA SN TETHRARONE T, IV R
INA RNEBEEBEOZOYIE—ROODYA I 0TI D
Tld. M6AZTELRES Y, BY NPV TLIIIDY
OvoE—ROTOTZIJICB T DEHAICDINTII.
REEZTELL 2S00,

CNVSTZBU/\1 29 DA, Zh’a’:40nsL,U:U)F"ﬁEl—
ICREIDIEICLDTCRFr ZRIaL T<ESl,

FrERIETOE. MAX1220/MAX1257/MAX1258
WBOITA 7Y TLTERSNIEINTDF v I ZER
F U, HAOZFFOICREFELCO VY IO LET,

RAFT N TIDE. EOCH OGN HAAFIFO
ICRBFSNICRREICEI E T, CSZO—IC9 DRILCEOC

VREF = VREF+ - VREF-
-~ --VRer - - Bt - - -~ VREF - - - - By
011...111 | ok
011...110

FS =VRer /2 +Voom } ;
) 7S =COM : |
2 011..101 ! !
= b -FS=-VRer/2 1 . VRer
= | 1LSB=VRer/40% | ¢ 3
5 000...001 - | 1
o ' ' v
S 000..000+-------------- ‘ ——~—~~~——~A—(COM)
= A+ 1
= : vf
o
o 100.. e
& ‘
B 100... |
100 | :
+FS-11SB

INPUT VOLTAGE (LSB)

4. /\°/fﬁ-?{iiﬁﬁ%iﬁl—?)bZﬁ‘—)b(iFS) = iVREF/Z

FULL-SCALE
11,111 TRANSITION
111104 FS=Vrer
1 LSB = VRer / 4096 !

111....101

000....011

OFFSET BINARY OUTPUT CODE (LSB)

000....010 3
000....001 i
000....000 i
ffffffffffffffffff et
0123 T FS
INPUT VOLTAGE (LSB)
FS-3/2LSB
M3, 1= R—SEEBH— 72T —IL(FS) = Ver

34

OUTPUT CODE

011...111
011...110

A

000....010 1
000....001 1
000....000
M+
1.0+
11..101 +

I~
%
A

100....001
100....000

,,,,,,,,,,,,,,,,,

+255.5

TEMPERATURE (°C)

5. SREmEBH

MAXIN




FIFO, mEB#Rdi. H&LUGPIOFK—1E
126y b, YNV FF+£INADC/DAC

CNVST L]
— r<&— (UP TO 514 INTERNALLY CLOCKED ACQUISITIONS AND CONVERSIONS)

s 1 ] 1 —
SCLK B IJ'IJ'LI'LI'LI'LI'LI'U—U'LI'U'U'LI'U'LI'LI—U'LI'U'LI'U'U'LI'U_
pouT il. [T T T MM T T TTTTT b —

o MSB1 LSB1 MSB2
—> :‘—tHDS
™ N

M6. 70vIE—RO0O—OVY R/NA bZEESTRAALE. BRZHKT DI THELEHA0NsOBECNVSTZO—(CHEL T ZE 0,

—» losw ra—

CNVST — — |‘
<> | e < (CONVERSION?)
(ACQUISITION 1) | (ACQUISITION 2) !
[ - :
_>itDO\/:<_ il |_| I_l I_
SCLK ~ (CONVERSION 1) UUUUyyy Uy Uy
pouT | [ T T T HH TTTTTTT —
MSB1 LSB1 MSB2
S

M7. o0V I7E—ROTI—OV2Y RNNA b ZEERARLE, BHROBBRZITOICIE. BRI LU TCONVSTZO—(ICBREL TLZS L,

MO—ICBDITHELOTHD I TIIAVEZTT—RE
BIELTL/ZE . CSE/ZIFCNVSTA'BUO—II%6D
S CEOCIZO—MDEETY, BEZRENNEREND
BEE. INHMEOTNTDOFIFODHEDICEBELE T,
EOCAH'O—IC/2 D RITRMDCNVSTIEB Z X H LG NT
{fl2glh, XTI D&, FIFONBIET D &AM HY
$T, INTOEMARTIDETHOTHMSFIFOZ
FiAHOTLLES L\, DACEGPIODEL X ZED
SPIBEIL. EHAICITOZENTEET. LAL.
faa ./ A XX D> TADCOESHMELL(SNR)AMET
TORREMN DY KT,

MAXIN

NEBHA I TICEDUNELCNVST%
ERALEREYA I VTICLKDEIR
20v2E—R01ICBFBADCE

o0V oE—ROITIE. Z#IICNVSTAFE>T—D
TOIFO>BRENHY . NEEIRBZRB L\ TEENICT
bhEd, OV RS MEHEZEOOOY 7E— RO
DEZAITICDNTIE. R7E2TBLL LS,

CNVSTZO—(ICRETDE. INEHBFY . ADCH YT
ATV TLThIVYIE—RICAUET, INEERT
TB=0HICIF. CNVSTZ 1. 4psA LD O — ICRETF
LTLEEly, U7 2XE—ROOZFITT10%EIR
TBDE RS T 7L URDIND =Ty TFBHDICS
SZ45ush' BT, SBEAENBRINTI\DIEAE.
27 L Z2DINTD =7y TEREBRAEISRNETY A
IV NEY, ZMIFE. CNVSTZ#40nsLA ED
BO—ICFREFLTLS S0,
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MAX1220/MAX1257/MAX1258

FIFO., zEB#Rdi. #FLVGPIOF— 1
12y b, YNV FF+£INADC/DAC

~&— CONVERSION BYTE —&>
DN _[ T T T T T T T
— <&— (UP T0 514 INTERNALLY CLOCKED ACQUISITIONS AND CONVERSIONS)
cS 1 - ] — —
s T UUpyUruUuyTT Iy gy gy
Dout — T T T T T T T T T TT +— —
Laipgy P> MSB1 LSB1 MSB2
EOC i [

8. 7O oIE—RI0—ZIL U ZZADIAY Y RINA MIE>TUENLBEEL 3 (CNVSTIZARETT),

BiRAERIET D/-HITIF. CNVSTE/NTIZEREL T
<&, BT J1d. CNVSTANA IZIEDTHS
¥500nsBICRTLET, BIEAKRTITDE. ADCAH
vy NI LTEOCHO—ICHY FY, CSElT
CNVSTA'BU'O—ICKDF T, EOCIEO—DFE£TY,
EOCH'O—IlHDFETHO>TH S, CSE/=IICNVSTA
O—lcLTLEE, CNVSTOEE#IE. FIFOZELL
FHIDEOICZAF v EEYLOBL XY HEK
TEEHMMIIE L BITNIEHY FBA. TRNTOEHR
W& T 9D TEHEOTHBFIFORSRAED>DTLES 0,
DACEGPIODM™ L 2 25 EMSPI@EIT. ZiAiZiTS
ZENTEZFT, LML, S/ M1 XL DTADCD
SNRAME T 9 2HEEMA B T,

EEMbEAF T DE. HAODFIFOICEZTAZNDHIIC
BHOCNVST/NIV A ZRETDRELNHY FT, T
(EESNFIFORENZRE T D/HITBIELRIKDZ iR
(L DR P ICFLTIEES N ZTDE. AFv
Oy o370 ANVITFTL oY ERDEKR
FrRIVICEEBRNICHUEZZT, BEANEAE 700
SLLEBE. Bl O2FICESAEFnaY R
INA MMIFELSCNVSTORYIDI LY Ty oD%, BE
HENTHONE T, EOCHO—ICH TV, BE
ZTmEHADOUTICERNE T,

AL IVTICEKDNEE

PV A 7T —REeERA LB
20voE—F10ICEITDADCEIR
IOVIE—RI0OTIE. D407 v T, N, Bk,
BLUOTv Y NI =R B DR FIC
AV RINA NEEZERALZEICE>THBES N, RS
EiRBEFEOCEHNICTONE T, Inld. /ND—
TPYUTBILBTDT 24N MOV IE—RTT,
20V I2F—RI0ODTA I 2TICDW\TIE. B8%
TELEE 0,
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L ORZICAVY RNNA hEESRAEZEICELDT
AF v ozl TS XF v Z2FIBTDE.
MAX1220/MAX1257/MAX1258ld. /XTJ—7v 7L T
ZRSNIZINTDF v R ZRF+ L. H%ZFIFO
ICREFELTCOY Y NI DO LET, AF VN TTD
&L EOCH' O—(Z78 Y . HANFIFOICREFES NIIKREIC
BUET BEAENERSNDIHFEIL. REHNA
DT NTHOFIFODHAICEEL T, CSHBUO—
IC722& T, EOCIEO—DFEETY ., INTOEEA
BTIDETHEODCNBFIFOZFHAR DTS ES U,
DACEGPIODE L 2 X5 EMSPLE(EIF. ZARICITD
ZENTEET, Lhl. #EE /A XKD TADCHSNR
MMET I DRBEMEN DY T,

ABEOOVOICEKDINEELEIVPIVA I TI—R%E
ERALE-ZR

20voF—R11ICEIIBADCE#

0V TEF—R1ITIE. NEEZTHRIT, Bl DORXF
SOV NS hEEETRATZEICEO>THEBSN.
SCLKEZBoO Y7L THERLT—D29 DfIThnEd,
2F v, EE. BIUOFIFOATFaE—TILENT.
ZHRE AN ZRBICDOUTICEAESNE T, BHT—H I3
o0V 2oEFE—RITIZBWTCSCLKDIZIEW T v T
Fficnixd, 7OVIE—RI1DIZA I T2
T3, ROaBfLU9bZEZELEE0,

T o247 RINA M1BDSCLKY 1 2 LA
BICE)EZEZADZEICE>TEBRERBLTLE
=0\, 8BEBEEIFBHDYT A ZILDREIZCSHY A D/ NIV R
ERETDIHEEG. ZO/NIVAEIZT00usKETEITN
372 F A, BEBELVUI16T 1 UL CERBICEIR
IDHICIT. FEB/NA MEIZ1/N1 ~OEOZI(NOP
N M)EBALTLES L, 2DDONOP/NA hH'
N PDBEICHK & 2BEDONOPOS#EIC7 IOt
WIND—F o LET, RE/NA 7 TOY INDIE
BT BHICE. Uty LR TFBGONE Y b
ZIIRELTLZE LY,

MAXIN




FIFO, mEB#Rdi. H&LUGPIOFK—1E
126y b, YNV FF+£INADC/DAC

CONVERSION BYTE #1 NOP CONVERSION BYTE #2 NOP CONVERSION
DN T T T T T T 711 I Y Y I
1 ACQUISITION #1, CONVERSION #1 _ ACQUISITION #2 , CONVERSION #2 -
05 1 3 B h M eI 1 .
SCLK _M MMMt nnanannn._ aannnnni. nninaann. nr
DouT — [TTT AT TTTTTT F— [T T T 1171711
MSB1 LSB1 MSB2 S

EOC

M9a. 7OvUE—RI1—BADADCRIL—TY hDI=tH
BLUZEH

[, CNVSTZER L.

N A I IICELDNE. T T,

on _[ [ [ [ [ [ [ [ |

~<&—— CONVERSION BYTE ——— 4+— NP ———> 4+— NP ——>

ACQUISITION

CONVERSION

[ »'d
= Ll

e | [ ]

DoUT .

SCLK

MSB1 LSB1

E0C

MOb. 7OV IE— M- FOTHEBNZIADHIC. CNVSTZER LA,

ABY A I IICEDNE. T T,

PLUER
277 L2 2E—ROOAEREINDHES. H L IIHNEB RREZFEALTLESWWWREICIE L T, lElectrical
D7 LY ZANEBIRENTWTCTEREIENEREINT Characteristics (BSf4FE) |2 T8 S0,

WBBE. WEEIER T D/HICITEIR/NNA FDOEBAH
1‘£’CS7’&/\’(Lb?45psﬁ3?73‘b[7\]“BU7 L>2%&
IND =Ty TEETLIEE 0, BEERTE T DHICIE.
FNZENCSTTL—LTN/=8EY hONOPOV Y K%
FOTEH/NA NMEIZ2/NA M192H 4 7)) DE O
HEZIAATLESW(EEFHBDREEGHEDHT.
DESDONOPL ——7 A 3 faEEE S nE B A), TEMP
By hEZL OIS THRELCOREZRZ Y JE—R
11 TI518481E. AINO~AINTEDZ++ = > J13Thh
FthA, LA DT, CHSEL[3.0]1EY MMIFEEEKY)
F9, InoDEY MMIOOOObIZERERIGET T, Biah'
RTIDERET—IETHRBAIEE K FT,

RiEEOEE

BENENERSNSOICAR) 77 LU IAERS
NaEE. EXAF Y UICWTDIERIFEICIEE. FTI
L) DEBESRE . BAZHLVOY U TIVE ¥
HEEUDOENBEN D B2 BERNBERLI T,
0V IE—ROOEI0ICHITDREY A I TIC

SOEMICEITOIEERFBEZHEI DIHICIE.

MAXIN

STIBEFRE =

tconv X NAvG X NscaN + trs + UNT-REF,SU
Z T,
tcony = tobov. 272 Us tpoyldEIREnfoOy o€—
REUT7LURE—RICIKELZF T,
navg = HARD DY > TILE(FEIEDE)
Nscan = &F V7 RIVDRZF+ [ElER ; [SCANT, SCANQO] =
10TRITNIZSTIRELTLZ2E 0\,
trg = SREAIEICE T D™ (53.1us) ; JBERENERK
INTOWVEITNIEEOICEELTL S0\,
tNT-REF.SU = twu AT 7 LRI TA0T YT
HNE T 7L 2AEFERLUEEBRABERINDES
20V 2oEF—ROITIE. 2ZREFBIICNVSTA O—F /2
INAICFRIENTOBEBICKRELZ T, AEo0 YD
E— R (CKSEL1. CKSELO = 11)DZ#E”BId. SCLK
DA EBDDSCLKY A )LD EHERE TCSHY N\ A 1R
TensaEF8ICELEZ T, 70V oE—RO1TIE. &ZF
BRIFEISRE T 7 L AT T DDICET DIFE
EEHFEH Ao

37

8SCIXVIN/LSC IXVIN/OCC EXVIN



MAX1220/MAX1257/MAX1258

FIFO., zEB#Rdi. #FLVGPIOF— 1
12y b, YNV FF+£INADC/DAC

SCLK

T
1tDS<—>

IDOE 3 1 3 foot IDOD
DouT D15 >< D14 >< D13 D12 >< : >< ><
‘ D loss !
tospwH T L
)) /
((

NOTE: FOR THE MAX1220 GPIO WRITES, n = 16; FOR ALL DAC WRITES AND GPIO WRITES ON THE MAX1257/MAX1258, n = 24.

E10. DAC/GPIO U PIA T I—ADYA 2Ty o7E—R00, 01, 8KXU10)

DAC/GPIOD S 1 3% HSCLKDIL LY T S TEHESNE T, E131d. GPIO
B10~1313. DACEGPIONDEAMET 25130 DEAIVTZRLET, K143, /N\—=RKDIT7LDAC
HosmERLEY., M10d. 20V 2E—R00, 01,  IVYRIZKBDACLDRYEMDT A I 2T DeFili%
BLUI0DY A I vIgEaRLET, BI11E, 20v RLET. VI DT 7IAVY RCESBDACL IR E
OFE—R1IDIA IV IAEERLET, M12iF. DAC  FDBE. tgldV 7 hD 7V RU— ROBKRT—%
ATBEIRL D25 ERFED231 MIBET251 3o EVNIRKCSOIE Ty INSEMTT .
BOsMERLET, YOV IE—RITIR. BHhTF—%
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FIFO, mEB#Rdi. H&LUGPIOFK—1E
126y b, YNV FF+£INADC/DAC

SCLK 2
8
tDOE 1 ‘ tDOT 1 1D0D
DOUT 4< ‘D15 >< D14 >< D13 D12 X >< >< >7
| tess 3
tCSPWH i !
- | tosH

/—\ /
Q¢
>S

NOTE: FOR THE MAX1220 GPIO WRITES, n = 16; FOR ALL DAC WRITES AND GPIO WRITES ON THE MAX1257/MAX1258, n = 24.

B11. DAC/GPIOZ U PINAVEFTI—ADEYA I (VO IE—R11)

M SV I
XBIT? MSBX BIT6 :XBTO LSBX BIT15 X BIT 14 XT;BIH X BITOX

DOUT > >
| THECOMMANDBYTE ! THE NEXT 16 BITS SELECT THE DAC
| INITIALIZES THE DAC SELECT AND THE DATA WRITTEN TO IT

REGISTER
=/ /

—~_
~—

K12, DACEIRL X5 DINA FEDAC U TZINA 2 ZTT—ADT— R

MAXIN 39
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MAX1220/MAX1257/MAX1258

FIFO., zEB#Rdi. #FLVGPIOF— 1
12y b, YNV FF+£INADC/DAC

-

! tasy
GPI0 INPUT/OUTPUT ‘
))

—

/

tGop -

;

€4

M13. GPIODY A 227

tLoacPwL

- \

S

ouT_

+1LSB

14. LDACODHERE

LDACO#4#e
ABLT2IDREEDACL 25 ICEET B1=0IC
id. IDACEO—ICER# L T 2& ), DACL Y24 %
RS2 ZRTLY MITBEHICIE. TDACE KIS
O—ICEREL TS\, BE. DACHAIZEOND
IIWAT—)VET 2usté +1 LSBMRICERNJ T L
9, R145TB 20,

LA7Y k. 952K, BXTINAL/INR

BEOMEEEBSEDICIE. T NEREBBLT
KEEW, FAUFINETFOIDEESA VEEN
CREICHBLTES N, PFOTEFAI5I
EEMWICIOVIER)EENNIFFICESERY.
T4 IS4 U EMAXT220/MAXT 257/MAX1258
I T —UDTICESEREY LENTLEE . AVpp
BREOSER ./ 1 XM EEBES225Znh'BY
£9, AVppEEEO0. 1uFD I VT VP TAVppE> D
3T < TAGNDIZ/NA /SZLTL &L\, DVppEEE
0.1uFD A F 2 TDVppE > Dif < TDGNDIZ/ {1
IRZLTLEE N, BROEE/ 1 ZBELEEDT:
HIC. AVFUHDY — REIITEBRUELLTL
FEE, BED/ A ZHEBICASMBAIT. BREE
EFIC10QDIERBEEHELTERD T 4 LYHEE
BHTL S,

40

MAX1220/MAX1257/MAX1258DTQFN/ 4 —
DOFANCTIZR—ZR/INY KRB FET, ZODIIR
A= R/ REAGNDICEHRL TS0\, B
A7 RDOFHNZDNTIE. MAX1258EVKITZSBEL
T EEby,

R

BHIEEH M (Integral Nonlinearity)

BAIEEFMEINL) L. EBOEEBM EDEDEZN S
DINTYd, COBEMII. ATV NETAVIT—%
TOIWCLEBO—RERER X /23 =EBMD@Ein =
BEEATFEBRONINATY ., MAX1220/MAX1257/
MAX1258MINLIZ. lmmEEZERL TIEL 9,

W9 IEEHR % (Differential Nonlinearity)

MaAIEEREDNL)IE. REDOX TV TEET LSBD
HEEDZTY, 1 LSBLAFODNLEREDMEERIE. IV
27— FOBVWEREERRZRILIDEDTY,

MAXIN




FIFO, mEB#Rdi. H&LUGPIOFK—1E

126y b, YNV FF+£INADC/DAC

AZ/R—SADCOF 7w hERE

(Unipolar ADC Offset Error)

HEME I /N—5Tld. ROOEBBMNEOLUEED
0.5 LSBT#EZCW T, 771w hMEEIS. RAIDAE
ERR S ERNERDEBRDIT NDKRKESTY,

NAKR—SADCOA 7y FEEE

(Bipolar ADC Offset Error)

INAR—ZF— RICHDADCOIBENAE I v K245 —)L
B#I3AGND -0.5 LSBT ZWZd, /NMKR—2F 7
Y MNEREIL., ZOERENSDAEEDITNTY,

ADCO #5552 (ADC Gain Error)

MEBREI. 77y FREEZHFRLIILAT—ILT
AT ANEEZADCIZEINL TDOUTDIANTIC1 %=
HAOLEEEDEENAGEBRM A ERZEBHOE
DRESELTEERSINE T,

DACO# 7t w FgaZ(DAC Offset Error)
DACO7# 7t w hiaZEII. DACICIANTCEOMI—R
ZO—RL. 7FOJHADERERAET D EICELDT
AREINET,

DACH#15:52Z (DAC Gain Error)
DACORABEEIT. A7y hREZHFRLDACIC
IANTIOO—REO— RLEEEEDEEN R EERBE
CHEGCEBRMDEOARESELTEREINE T,

FIN—F+ 2w & (Aperture lJitter)
TIN=F v H(tapld. &5 TIVBOREERED
ZTETY,

P IN—F B (Aperture Delay)
TIN—FVEE(ap)d. T Io0y oMLY
ITUIHhBRBOY TV IhThnDHEBETOD
BT,

S8 ML (Signal-to-Noise Ratio)
TFTAOINT TV OREICBRINDEFEDEE.
ESTWHELL(SNR)IZ T IV =)L 7029 AN (RMS
E) ERMSEF bR E(RBEE)DLETY, BEMNT
ERNAEENO7IO0 -T2 N EmMEIS.
EFBEILIODTDODRELDEDT. ADCOEREE
(NEY M SARKICE > TEEROSNET,

SNR = (6.02 x N + 1.76)dB
ERRICIT. BRI, BMSZ. U 7L VR
ME. JOQVIDUIRBREOHERMAHIUET, L
N> T. SNRIF. RMSIEESERMSHEDLEEE D &
ICEDTRHoNFT, RMSHEZIZIZ, T1AFXNE
BHEETOEIARI MU OEREEZEZLSIV:
B, BHIDSDDERERD. HXUDCHITEY
nEEnxd,
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EEMW /AMX +FEH
(Signal-to-Noise Plus Distortion)
BB W /A4X + EH(SINAD)IF. EXADERED
RMSHxIE & Z DT NTDHADCHAESDORMSIRIE &
DEETY,

SINAD(dB) = 20 x log (Signalrms / NoiserMS)

Bi#EY M (Effective Number of Bits)
BMEY FM(ENOB)IZ. BEDAHDBRBES VT
gL —MIBITBHADCOMENKLEBEEZRDL
9, BENLZADCOEEZEII. EFEMTOAND
BFEd., ADCOTIRT—=ILLVIICELWVAS
#FEHET. ENOBZARRNNOEELE T,

ENOB = (SINAD - 1.76) / 6.02

2 EREEH(Total Harmonic Distortion)
2EHREATHD)IZ. ANESICEEZFND2RIID5D
DEFEDRMSEETEERRZFDEDEDETT,
Zhid. RRTRbhEINhZE I,

THD = 20 x Iog[\/(ng + V32 + Va2 + V52 + v62)/v1]

22T Vi BERRDFIET. Vo~VgldBAD5D0
BHEDRIETT,

RTYPRIV=FA4FIvoLo
(Spurious-Free Dynamic Range)

2ATY)FRI7) =54+ v LI (SFDR)IG. BXRK
(RAESKD)DRMSIRIEE 2B B ICKENEHRDD
RMSEEDEET Y,

ADCOF+xIVEoOR =2

(ADC Channel-to-Channel Crosstalk)
FTUFvRIEI Y RAT=)ILETNAT7RALTLfE
ST\ TIWRT—IVEEABR N—2ZINTODOF T
FrRIVSERALTLZE 0\ A F Y RIVDFFT#%
To2CLEElv, ADCOFvx#ILBZOX =23,
F7FvRIVERER N —VICB%R T DEREICHSITDFFT
DEFEFNEBSDIREE L TABEI TRhENE T,

HEZHAEH(Intermodulation Distortion : IMD)
IMDIZ. AADIC2FERED h— M1 ER2HFEETDEETD
EANNT—ICW I 2HEEZRFAEDE/NT—TT,
MEZHEEIL. (1 £12). 2 x11). (2 xf2). (2 x {1
+ f2). (2 xf2 £ f1)Td, FEAND =LV
-7dBFS&EL &9,

IMESHE I IE(Small-Signal Bandwidth)
EBDZ)—L— bHADCOMEEEFIB LA K DIC,
NE L -20dBFSO 7O ANESZADCICEIAIL
F9, DFIC. TAUFIMEEINEEBREDDIREA
-3dBETRIA T 2RA > ETANERMZRSILET,
BE. T/H4EEIIMESANTEEOBREER &KW £,
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MAX1220/MAX1257/MAX1258

FIFO., zEB#Rdi. #FLVGPIOF— 1
12y b, YNV FF+£INADC/DAC

EViiE
=
~ < MmN - O
TOP VIEW 2 SEZZEtZggzggze
5 § 0L <C <€ <C <€ <C <C <C <CT <C <CT <C
= 52222 U I O - B B O
Ses==z==<=< + SESSSSEEESE e
" i% ifugj @ i% Fj Ei i% fwj E\O'J CNVST/AINTS [ 17 / o ‘; 7367 AIN2
GPIOAO | 1 . T2 | AINO SPIOAD | 21 | 13| REF1
[ e GPIOAT | 3] | S P
GPIoAt 270 . U756 | ReF @ b g
foc [ 3 | i 25| GPIoct o sk
DVDD "Z‘" i : 7’22" GPIOCO GPI0A2 :751—‘ : /Vl/‘Xl/Vl : "?’%T GPI0C3
e o= ! MAXI/N “:,2*31 NG GPIOA3 |6 | VIAX1257 ! 737°| GPIoC2
- MAX1220 e I DVpp |- 771 MAX1258 | 730°] GPIOCT
DOUTL. 6.1 | 2 RESSEL DGND [B 1 7297 GPIOCO
SCLK |70 | v cs e [ty
- e [ DouT |9 ! 1 7287| RES_SEL
ONL8: v 1 Al soik | ! 7| s
R R on [ | ' 17| TR
iy g oo fi i
cepgeoEEe il i) el el =l el it Q) il I 1Rl 1
DOD<<<5:ZOOO — AN O O — OO0 N M < 0 O
THIN QFN SEEE8LSZSE5EE
oooga<=Zapooo
[d> N> (<> lNds]
THIN QFN
v _ . .
7 IVIND —BigiE(Full-Power Bandwidth) F v TIEER
AELV-0.5dBFSO7F+OJ AAESAEADCIZEIM TRANSISTOR COUNT: 58,141
LT, T4 o7 IMbEn=ZatHhnikEh-3dB/:E 1T PROCESS: BICMOS
WO TDRA U NETANBREZTSILET, 2D
KAV KD TN — ANEEBRRMELTERS N —S
—
nE7, JT= —
B0/ Vr—HEIBRSIVS Y K/ —13. japan.maxim-
ic.com/packagesZSRB L TL/ZE 0\, BH. /Vyr—2O—R

DACOTF AT 14— FKRIV—
(DAC Digital Feedthrough)

DACDT 1 %I 7 1« — RZ)L—IE. DACDT A %)L
BES A oh b TbEneE. DACHAIKENS

JAZXDKESTY, NYT—S547 | Ny —20—K | BE21 42 kNo.
ADC@EE%EF@E 36 TQFN-EP T3666+3 21-0141
(ADC Power-Supply Rejection) 48 TQFN-EP T4877+6 21-0144

ADCOERBERZE(PSR)IS. BERZR/)EIEBE
NOBRABEBEELITESELEEDA TEY hRE
DEFELTERSNET,

DACHEFREERE

(DAC Power-Supply Rejection)

DACOPSRIZ. EBFEENZDLHENOE(LTDE
EDTIRT—=IIZBIFTDAN—=DEDKES
T9, PSRIF. AVN—YDEMHRUENBEEEDZEL
ICE D THESINLBNIEZRRELTNET,

42

ICE2ENnd+]. T#l. FE[-JIFRoHSKHISK R ZR LIZED
TLhdUEBA. NN T—REAIINYT—DZ0EDICET D
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