EVALUATION KIT AVAILABLE

MAX11311

PIXI. 12R—=bTOTGSTTIWIVORRSTFIVIIO,

12EvhADC. 12EYhFDAC, 7FAIRA4YF, SELUGPIOA R

=

MAXT131113, PIXI™M, 128w, TILFFvRl, 7
FOT-FSHLAVN—5(ADC)E, 12EY N VILF T+
R SN TPREFSLIL-FFOIAVIN—5(DAC)E
TDOD&EBEIBIC)ICHELTINE T, DT/,
ADC77F 07 AN, DACT7F3OTh. RAAA(GPI).
SRFHA(GPO), @7+ O Y FiHFELTHE
HEed. 1203V IR TFIVEBE. /N K—FR—
PRELE T, 1DOREHIVU2ODANELRE T —
E. Srrola REEREREARELET, MIET
BR—NDRTUE, A—TVRLAVFAZBOODY
OLNIVNS VL =5, FEPFOIZAVFELT
FREABETY,

PIXIZR—RE, 128V NIV ORRSIFNT T —2ay
DIZDDIEEBICRRLEN-RIVIT7REZRHBLEIT,
MAX1131 113, 7FHOTBLVF Y IBREDEE &R
BETRZT TV —VAVICRETTY, &R—NIERIC

HEABET. -10V~+10VDOEE TR R4 DDELEHH
ZRIRABECT Yo

MAX113111d. ADCICERESNIc&R—bh52, 4. 8,
16. 32, 64, F£/=I3128MADCH > 7L =F191b L.
/A MREEE LS B ENTEET, DACICERES N
FeHAR—ME. |RR2EMAZEREIFIET Y, GPIOR—
MI. I—H—FROODVILANIIIERETDIENT
BETC. GPIEGPOD#MEE ICL>TODYILNILEZ Y
A= ENnE 9,

WNERBS L UABLRERAE L. BREAEL FREIU LR
BERMZERL I DIIIERORENRELIIGS.
B AEERALUCTRIAMIBRMLE Y, BEANEDERIT.
ITPWA T TI=R %N UCRIAREET Y,

MAX1131113. B/ A ZXD2.5VERX) 77 2 ZRE L.
DACEH KX UADCRDERIDAFNCELOTHERERE) 77
LY2%ERTDATavERELET, TOTFT/NMR
I3, 4850, 20MHz, SPI$ > U7PIVA 25 T1—R %
FRAL. BVO7FOJERELLU1.8V~5.0VDT Y
IWEBRTEELZ I, PXIR—rDERBEIE. LW
-12.0V~+12.0VDOEE TENEL F o

MAX1131113. 32ETQFN/ Y4 —2(Bmm x 5mm)
F7/=1348ETQFP/ N —2(7Tmm x 7Tmm) TR S #1.
-40C~+105COEESHENMRIIESINTINET,

19-8455; Rev 0; 12/15

PIVr—3>

« BHBRF/ST—F/\A 2\ P20 FO—5
o S2FLERPIUEE

. BEEE

. BERSEBLOA— A= 3

o KOAVR—3 hOEIR

MsEHER
e 120B/ETEER I VIR R TFIAR—RMILDTTSY
N T A — LR EDORETDORREZE R AL
s BEX12D12Ew NADCA S
o DUUIIVR, EB) FoISERNEESEREA a3
0~2.5V, +5V, 0~+10V. -10V~0V
o SREARREHADCR— hZEDY T ILFESTL
« ADC PIXIIR—hZEICEBREE) 77L 2R
e BX12D12E v ~DACH /I
o« HEAT 3 BV, 0~+10V. -10V~0V
o BERFREMNETER NS TJIHEE 1 25mA
s RKI12ODNEFT2%IUI/O
o GPIAZ&ERH : 0O~+5V
o GPIEREHgEL XL v 3/l REEHE : 0~+2.5V
o GPOEEABERENEHE : O~+10V
s FED2FFEOOSYILNILTT N
o BEHEIDPIXIR— MEDE0QT7HFOTRA Y F
o RE/AEEEH—. BE£1C
e BWEF =3 DBHIGEIGL VAT LAZ—XDEL
IS CBSICHERETRE
o S VEAEERTERENICE D TPCBLA 7 hDOBRHELH AT BE
o NRISRIEER, DS VESRETBOMIO X M EHIF
o 32E2TQFN (25mmd)

BEIF—5o— FOBEICERINTNET,

PIXlIZMaxim Integrated Products, Inc.(DEIZ T,

maxim
integrated.

KF—5—NIBEREBRTHY . HERVBRIDHDAREENHIET, RETDBISEERT -5 — EasRBLTLES,
flitg. #HA. FEFIBIWICDL TIEMaxim Direct (0120-551056)ICHRANEHELV=E<HA. MaximDD T THA b

(www.maximintegrated.com/jp) & Z&L 2 & LY


www.maximintegrated.com/jp

MAX11311 PIXI. 12R—bT0O05V TNV OIRTF)UI/O.
12V KMADC. 12EYKDAC. 77O A vF. BELUGPIORE

o o o s .
7202305475
DVDD DAC_REF  ADC_INT_REF AVDD AVDDIO
CLOCK
GENERATOR
4| 25V
D1P
INTERNAL
TEMPERATURE EXT AND INT DIN
REFERENCE 25V MAX 11311 MONITORS TEMP SENSORS DOP
DON
Y
REFERENCE
MUX (0<x<5)
12 1 PORT[x+]
oS ADC
CNvT B SEQUENCER | 12 \?
CNVT PORTI]
PIXI PORT
DOUT SERIAL DAC 12
INTERFACE DAC SEQUENCER ™ MANAGER
— AND PORTIy+1]
© DIGITAL | GPI 12 \J?
SCLK CORE GPO 1 PORTIy]
o " G<y<1)
INT  DGND AGND1  AGND AVSSIO

www.maximintegrated.com/jp Maxim Integrated | 2


http://www.maximintegrated.com/jp

MAX11311

PIXI. 12R—~T7 002 TIVIV IR TFIVI/O,

12V KMADC. 12EYKDAC. 77O A vF. BELUGPIORE

Absolute Maximum Ratings

DVDD t0 DGND....cuoiiiiiiiiiiiinieeieesee e -0.3V to +6V
AVDD t0 AGND .....ooiiiiiiiie e -0.3V to +6V
AVDDIO to AVSSIO ....-0.3V to +25V
AVDDIO to AGND......coooiiiiiiiceeece -0.3V to +17V
AVSSIO t0 AGND ....coviiiiiiiiiieeeee e -14V to +0.3V
AGND to AGND1.... ...-0.3V to +0.3V
AGND to DGND ..... ...-0.3V to +0.3V
AGND1 10 DGND ..o -0.3V to +0.3V

(PORTO to PORT11) to AGND............. max of (Vayssio - 0.3V)
or -14V to min of (Vayppio + 0.3V) or +17V
(PORTO to PORT11) to AGND (GPI and Bidirectional Level
Translator Modes).....-0.3V to the min of (Vaypp * 0.3V) or +6V
(CNVT, DOUT) to DGND... -0.3V to the min of (Vpypp + 0.3V)
or +6V
(CS, SCLK, DIN, INT) to DGND...........ccceverrrerrnnn -0.3V to +6V

DAC and ADC Reference Pins to AGND (DAC_REF,
ADC_INT_REF) ..o -0.3V to the min of
(Vavpp + 0.3V) or +4V
Temperature Sensor Pins

(DON, DOP, D1N, D1P) to AGND.........cccccueeee. -0.3V to the min of
(Vavpp + 0.3V) or +6V
Current into Any PORT Pin .....oooiiiiiiiiiiiie e 100mA
Current into Any Other Pin Except Supplies
AN GrOUNG ..o 50mA
Continuous Power Dissipation (Tp = +70°C) (Multilayer board)
TQFN (derate 34.5mW/°C above +70°C) ............. 2758.6mwW

Operating Temperature Range.............ccccee....
Storage Temperature Range.............ccccevveneee
Lead Temperature (soldering, 10s)
Soldering Temperature (reflow)........ccccccoveeviiieeeiiieenne

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.

Package Thermal Characteristics (Note 1)

TQFN
Junction-to-Case Thermal Resistance (8c) .............. 1.7°C/IW
Junction-to-Ambient Thermal Resistance (6,4) -......... 29°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to www.maximintegrated.com/jp/thermal-tutorial.

Electrical Characteristics
ADC Electrical Specifications

(VavbD = 4.75V to 5.25V, Vpypp = 3.3V, Vayppio = +12.0V, VagND = VDeND = 0V, Vayssio = -2.0V, VpacRreF = 2.5V, VADCREF = 2.5V
(Internal), fg = 400ksps, 10V analog input range set to range 1 (0 to +10V). Tp = -40°C to +105°C, unless otherwise noted. Typical values

are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
DC ACCURACY (Note 3)
Resolution 12 Bits
Integral Nonlinearity INL 2.5 LSB
Differential Nonlinearity DNL No missing codes over temperature +1 LSB
Offset Error 0.5 18 LSB
Offset Error Drift +0.002 LSB/°C
Gain Error +11 LSB
Gain Error Drift +0.01 LSB/°C
EAZ?:;EEO Channel Offset 1 LSB
'\C/Ir:tl:r:slgto Channel Gain 5 LSB
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Electrical Characteristics (continued)

ADC Electrical Specifications

(VavDD = 4.75V 10 5.25V, Vpypp = 3.3V, VayppIo = +12.0V, VAGND = VDGND = 0V, Vayssio = -2.0V, VpACREF = 2.5V, VADCREF = 2.5V
(Internal), fg = 400ksps, 10V analog input range set to range 1 (0 to +10V). Tp = -40°C to +105°C, unless otherwise noted. Typical values
are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DYNAMIC PERFORMANCE (Single-Ended Inputs)
Signal-to-Noise Plus Distortion SINAD | fg = 400ksps, fiN = 10kHz 70 dB
Signal to Noise SNR fg = 400ksps, fiN = 10kHz 71 dB
Total Harmonic Distortion THD fg = 400ksps, fN = 10kHz -75 dB
Spurious-Free Dynamic Range SFDR | fg = 400ksps, fiN = 10kHz 75 dB
Crosstalk fg = 100ksps, fiN = 10kHz -85 dB

DYNAMIC PERFORMANCE (Differential Inputs)

Signal-to-Noise Plus Distortion SINAD |fg =400ksps, fiN = 10kHz 71 dB
Signal to Noise SNR fg = 400ksps, fN = 10kHz 72 dB
Total Harmonic Distortion THD fg = 400ksps, fiN = 10kHz -82 dB
Spurious-Free Dynamic Range SFDR  |fg = 400ksps, fiN = 10kHz 82 dB
Crosstalk fg = 100ksps, fiN = 10kHz -85 dB
CONVERSION RATE
ADCCONV[1:0] = 00 200
ADCCONV[1:0] = 01 250
Throughput (Note 4) ksps
ADCCONV[1:0] = 10 333
ADCCONV[1:0] = 11 400
ADCCONV[1:0] = 00 35
o i ADCCONV[1:0] = 01 25
Acquisition Time taca Ms
ADCCONV[1:0] =10 1.5
ADCCONV[1:0] =11 1.0
ANALOG INPUT (All Ports)
Range 1 0 10
Absolute Input Voltage (Note 5) v Range 2 > *5 v
solute Input Voltage (Note
P 9 PORT Range 3 -10 0
Range 4 0 2.5
Range 1, 2, 3 70 100 130 kQ
Input Resistance
Range 4 50 75 100 kQ
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REF Electrical Specifications

(Vavpp =4.75V to 5.25V, Vpypp = 3.3V, Vavppio = +12.0V, VagND = VDGND = 0V, Vayssio = -2.0V, VpacREF = 2.5V, VADCREF = 2.5V
(Internal), fg = 400ksps, 10V analog input range set to range 1 (0 to +10V). Tp = -40°C to +105°C, unless otherwise noted. Typical values

are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
ADC INTERNAL REFERENCE
Reference Output Voltage Internal references at Tp = +25°C 2.494 2 2.506 \Y
REF Output Tempco (Note 6) TC-VREF +10 125 ppm/°C
gaE['J:amtor Bypass at ADC_INT_ 47 10 uF
DAC INTERNAL REFERENCE
Reference Output Voltage Internal references at Tp = +25°C 2.494 2.5 2.506 V
REF Output Tempco (Note 6) Tc-VREE +10 125 ppm/°C
Capacitor Bypass at DAC_REF 4.7 10 uF
DAC EXTERNAL REFERENCE
Reference Input Range | 1.25 2.5 | \%

GPIO Electrical Specifications

(Vavbp = 5.0V, Vpypp = 3.3V, Vayppio = +12.0V, VAGND = VDGND = 0V, Vayssio = -2.0V, VpAcREF = 2.5V, VADCREF = 2.5V (Internal),
fg = 400ksps, 10V analog input range set to range 1 (0 to +10V). Tp = -40°C to +105°C, unless otherwise noted. Typical values are at

Ta =+25°C.) (Note 2)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNITS
GPIO EXCEPT IN BIDIRECTIONAL LEVEL TRANSLATION MODE
Programmable Input Logic
Thrgshold i ° ViTH 0.3 VDACREF v
Input High Voltage Vin V'gHs * v
Input Low Voltage VL ViTH- 0.3 Vv
Hysteresis +30 mV
Programmable Output Logic Level VoLvL 0 4x \%

VDACREF

Propagation Delay from GPI Input
to GPO Output in Unidirectional Midscale threshold, 5V logic swing 2 us
Level Translating Mode
BIDIRECTIONAL LEVEL TRANSLATION PATH AND ANALOG SWITCH
Input High Voltage ViH 1 Vv
Input Low Voltage ViL 0.2
On-Resistance From Vayssio +2.50V to Vayppio - 2.50V 60 Q

www.maximintegrated.com/jp
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GPIO Electrical Specifications (continued)

(VavDD = 4.75V 10 5.25V, Vpypp = 3.3V, VayppIo = +12.0V, VAGND = VDGND = 0V, Vayssio = -2.0V, VpAcREF = 2.5V, VADCREF = 2.5V
(Internal), fg = 400ksps, 10V analog input range set to range 1 (0 to +10V). Tp = -40°C to +105°C, unless otherwise noted. Typical values
are at Tp = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
10kQ pullup resistors to rail in each side.
Propagation Delay Midvoltage to midvoltage when driving 1 us

side goes from high to low

ANALOG SWITCH

Turn-On Delay (Note 7) 400 ns
Turn-Off Delay (Note 7) 400 ns
On-Time Duration (Note 7) 1 us
Off Time Duration (Note 7) 1 us
On-Resistance From Vayssio +2.50V to Vavppio - 2.50V 60 Q

DAC Electrical Specifications

(Vavpp =4.75V to 5.25V, Vpypp = 3.3V, Vavppio = +12.0V, VagND = VDGND = 0V, Vayssio = -2.0V, VpacReF = 2.5V, VADCREF = 2.5V
(Internal), fg = 400ksps, 10V analog input range set to range 1 (0 to +10V). Tp = -40°C to +105°C, unless otherwise noted. Typical values
are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX UNITS

DC ACCURACY

Resolution N 12 Bits
Range 1 0 +10

Output Range (Note 5) VporT | Range 2 -5 +5 Vv
Range 3 -10 0

Integral Linearity Error INL From code 100 to code 3996 +0.5 1.5 LSB

Differential Linearity Error DNL +0.5 +1 LSB

Offset Voltage At code 100 +20 LSB

Offset Voltage Tempco 15 ppm/°C

Gain Error From code 100 to code 3996 -0.6 +0.6 o/;gf

Gain Error Tempco From code 100 to code 3996 4 ?:%n;ogf

;c;\t/;/sr-Supply Rejection PSRR 04 MV

DYNAMIC CHARACTERISTICS

Output Voltage Slew Rate SR 1.6 V/us

To +1 LSB, from 0 to full scale, output load

Output Settling Time capacitance of 250pF (Note 7) 40 HS
Settling Time After Current- 6 s
Limit Condition H
Noise f=0.1Hz to 300kHz 3.8 mVp_p

www.maximintegrated.com/jp Maxim Integrated | 6
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DAC Electrical Specifications (continued)

(VavDD = 4.75V 10 5.25V, Vpypp = 3.3V, VayppIo = +12.0V, VAGND = VDGND = 0V, Vayssio = -2.0V, VpAcREF = 2.5V, VADCREF = 2.5V
(Internal), fg = 400ksps, 10V analog input range set to range 1 (0 to +10V). Ta = -40°C to +105°C, unless otherwise noted. Typical values
are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
TRACK-AND-HOLD
Digital Feedthrough 5 nvVv-s
Hold Step (Note 6) 1 6 mV
Droop Rate (Note 6) 0.3 15 mV/s

Interface Digital 10 Electrical Specifications

(Vavbp = 5.0V, Vpypp = 1.62V to 5.50V, Vayppio = +12.0V, VagND = VDeND = 0V, Vayssio = -2.0V, VpacreF = 2.5V, VADCREF = 2.5V
(Internal), fg = 400ksps, 10V analog input range set to range 1 (0 to +10V). Tp = -40°C to +105°C, unless otherwise noted. Typical values
are at Tp = +25°C.) (Note 2)

PARAMETER | symBoL CONDITIONS MIN TYP  MAX | UNITS
SPI10 DC SPECIFICATION
Vpvpp = 2.50V to 5.50V v0'7 X v
Input High Voltage DVDD
(DIN, SCLK, TS, CNVT) 0.85 x
Vv = 1.62V to 2.50V ' Vv
DVDD VoD
Vpvpp = 2.50V to 5.50V V0'3 X v
Input Low Voltage DVDD
(DIN, SCLK, CS, CNVT) 015 x
Vv = 1.62V to 2.50V ' Vv
DVDD Vovbp
Input Leakage Current (DIN, Input voltage at DVDD -10 +10 bA

SCLK, CS, CNVT, INT)

Input Capacitance 10 F
(DIN, SCLK, CS, TNVT) P

Isrc = 5MA, Vpypp = 2.50V to 5.50V VD(\)/ gD i Vv
Output High Voltage (DOUT)

IsrC = 2MA, Vpypp = 1.62V to 2.50V VD(\)/ gD i Y%
Output Low Voltage IsNk = 5SmA, Vpypp = 2.50V to 5.50V 0.4 \
(DOUT, INT) ISNK = 2mA, Vpypp = 1.62V to 2.50V 0.2 Y
Output Leakage Current (DOUT) -10 +10 MA

www.maximintegrated.com/jp Maxim Integrated | 7
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Interface Digital 10 Electrical Specifications (continued)

(Vavpp = 5.0V, Vpypp = 1.62V to 5.50V, Vayppio = +12.0V, VagnD = VDaND = 0V, Vayssio = -2.0V, Vpacrer = 2.5V, VADCREF = 2.5V
(Internal), fg = 400ksps, 10V analog input range set to range 1 (0 to +10V). Tp = -40°C to +105°C, unless otherwise noted. Typical values
are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
SPI TIMING REQUIREMENTS (See Figures 1 and 2)
Vpvpp = 2.50V to 5.50V 20 MHz
SCLK Frequency fscLk
Vpvpp = 1.62V to 2.50V 10 MHz
V = 2.50V to 5.50V 50 ns
SCLK Clock Period top DVDD
Vpvpp = 1.62V to 2.50V 100 ns
SCLK Pulse-Width High tcH 10 ns
) Vpvpp = 2.50V to 5.50V 25 ns
SCLK Pulse-Width Low toL
Vpvpp = 1.62V to 2.50V 65 ns
CS Low to First SCLK Rise Setup tcsso 5 ns
24th SCLK Rising Edge to CS ¢ 5 ns
Rising Edge Css1
SCLK Rise to CS Low tcsHo 5 ns
CS Pulse-Width High tcsw 50 ns
DIN to SCLK Setup tps 5 ns
DIN Hold After SCLK tpH 5 ns
o i Vpvpp = 2.50V to 5.50V 23 ns
DOUT Transition Valid After SCLK Fall tboT
Vpvpp = 1.62V to 2.50V 55 ns
CS Rise to DOUT Disable tbop CLoAD = 20pF 50 ns

teso fesso  tos  tow tcp tesst tesw

ten toL

s —L

S At Al WA AW AW WA A WA WA AW

f f

DIN AD6 AD5 u AD2 AD1 ADO RB/W D[N16-1] X D[N16-2] X D[N16-3] ﬂ DIN16-12] X D[N16-15] X D[N16-16]

HIGH-Z

DOUT

1. SPIERAAHY A I VTN = BRAHT— R N—AFE—RTIEIN > 1)
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Internal and External Temperature Sensor Specifications

(VavDD = 4.75V 10 5.25V, Vpypp = 3.3V, VayppIo = +12.0V, VAGND = VDGND = 0V, Vayssio = -2.0V, VpAcREF = 2.5V, VADCREF = 2.5V
(Internal), fg = 400ksps, 10V analog input range set to range 1 (0 to +10V). Tp = -40°C to +105°C, unless otherwise noted. Typical values

are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX UNITS
ACCURACY
Accuracy of Internal Sensor 0°C =T, =+80°C +0.3 +2.0 °C
(Note 6,8) -40°C < Ty < +125°C +0.7 5 °C
Accuracy of External Sensor 0°C = TRy = +80°C 0.3 £2.0 °C
(Note 6,8) -40°C < TRy < +150°C +1.0 5 °C
Tempergture Measurement 0125 oc
Resolution
) High 68 HA
External Sensor Junction Current
Low 4 MA
) High Series resistance cancellation mode 136 MA
External Sensor Junction Current - - -
Low Series resistance cancellation mode 8 MA
Remote Junction Current
. . 17
Conversion Ratio
DON/D1N Voltage (Internally
Generated) Internally Generated 0.5 v

www.maximintegrated.com/jp
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Power Supply Specifications

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VavDD 4.75 5.25 \Y
VpvbDD 1.62 5.50 \Y
VavDDIO VavDD 15.75 \
Vavssio -12.0 0 \Y
Vavpbio to Vavssio VavDD 24 \
All ports in high-impedance mode 14 18 mA
|AVDD LPEN = 1 11 mA
All ports in ADC-related modes 17 mA
All ports in DAC-related modes 18 mA
IpvDD Serial interface in idle mode 2 pA
|aAvDDIO All ports in mode 0 150 MA
lavssio All ports in mode 0 -400 pA
Recommended VDDIO/VSSIO Supply Selection
ADC RANGE
-10V TO 0V -5V TO +5V 0V TO +10V 0TO 2.5V
w | -tovToov VAVDDIO_= +5V VAVDDIO_= +5V VavDDIO = +10V VAVDDIO_= +5V
Q Vavssio = -12V Vavssio = -12V Vavssio = -12V Vavssio = -12V
T | .5vTO +5V Vavppio = +7V Vavppio = +7V Vavppio = +10V Vavppio = +7V
o Vavssio = -10V Vavssio = -7V Vavssio = -7V Vavssio = -7V
3 0V TO +10V Vavppio = +12V Vavppio = +12V Vavppio = +12V Vavppio = +12V
Vavssio = -10V Vavssio = -5V Vavssio = -2V Vavssio = -2V

The values of Vavppio and Vayssio supply voltages depend on the application circuit and the device configuration.

Vavppio heeds to be the maximum of those four values:

e If one or more ports are in mode 3, 4, 5, 6, or 10 (DAC-related modes), Vayppio must be set, at minimum, to the
value of the largest voltage driven by any of the ports set in those modes. For improved linearity, it is recommended
to set Vayppio 2.0V above the largest voltage value.

e If one or more ports are in mode 7, 8, or 9 (ADC-related modes), Vayppio must be set, at minimum, to the value of
the largest voltage applied to any of the ports set in those modes.

e [f one or more ports are in mode 11 or 12 (Analog switch-related modes), Vayppio must be set, at minimum, to
2.0V above the value of the largest voltage applied to any of the ports functioning as analog switch terminals.

e Vavbpio cannot be set lower than Vaypp.

Vavssio needs to be the minimum of those four values:

e [f one or more ports are in mode 3, 4, 5, 6, or 10 (DAC-related modes), Vayssio must be set, at maximum, to the
value of the lowest voltage driven by any of the ports set in those modes. For improved linearity, it is recommended
to set Vayssio 2.0V below the lowest voltage value.

e If one or more ports are in mode 7, 8, or 9 (ADC-related modes), Vayssio must be set, at maximum, to the value
of the lowest voltage applied to any of the ports set in those modes.
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Recommended VDDIO/VSSIO Supply Selection (continued)

e If one or more ports are in mode 11 or 12 (Analog Switch-related modes), Vayssio must be set, at maximum, to
2.0V below the value of the lowest voltage applied to any of the ports functioning as analog switch terminals.

e Vayss|o cannot be set higher than VagND-

For example, the MAX11311 can operate with only one voltage supply of 5V (+5%) connected to AVDD, AVDDIO, and
DVDD, and one ground of OV connected to AGND, DGND, and AVSSIO. However, the level of performance presented
in the electrical specifications requires the setting of the supplies connected to AVDDIO and AVSSIO as previously
described.

Common PIXI Electrical Specifications

(VavbD = 4.75V to 5.25V, Vpypp = 3.3V, Vayppio = +12.0V, VagND = VDeND = 0V, Vayssio = -2.0V, VpacRreF = 2.5V, VADCREF = 2.5V
(Internal), fg = 400ksps, 10V analog input range set to range 1 (0 to +10V). Tp = -40°C to +105°C, unless otherwise noted. Typical values
are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX UNITS
PIXI PORTS
Input Capacitance All PIXI ports 20 pF
Input Resistance All PIXI input ports except ADC mode 50 75 100 kQ
Startup Time Bet_ween stable supplies and accessing 100 ms
registers
HIGH-VOLTAGE OUTPUT DRIVER CHARACTERISTICS
Maximum Output Capacitance 250 pF
Sinking 25mA, Vayssio = 0V, Vavssio
Output Low Voltage, DAC Mode AVDDIO = 10V +10 \%
Output High Voltage, DAC Mode Sourcing 25mA, Vayssio = 0V, VAVDDIO Vv
Vavbpio = 10V -15
Sinking 2mA, Vayssio = 0V, Vavssio
Output Low Voltage, GPO Mode VAVDDIG = 10V +04 \%
Output High Voltage, GPO Mode Sourcing %mA’ Vavssio =0V, VAvDDIO \%
Vavbpio = 10V -04
Short to AVDDIO 75 mA
Current Limit
Short to AVSSIO 75 mA

Note 2: Electrical specifications are production tested at Ty = +25°C. Specifications over the entire operating temperature range are
guaranteed by design and characterization. Typical specifications are at Tp = +25°C.

Note 3: DC accuracy specifications are tested for single-ended ADC inputs only.

Note 4: The effective ADC sample rate for port X configured in mode 6, 7, or 8 is:

[ADC sample rate per ADCCONV]/(([number of ports in modes 6,7,8] + [1 if TMPSEL # 000]) x [2# OF SAMPLES for port X])

Note 5: See the Recommended VDDIO/VSSIO Supply Selection table for each range. For ports in modes 6, 7, 8, or 9, the voltage
applied to those ports must be within the limits of their selected input range, whether in single-ended or differential mode.

Note 6: Specification is guaranteed by design and characterization.

Note 7: Switch controlled by GPI-configured port. One switch terminal connected to 0V, the other terminal connected to 5V through
a 5mA current source. Timing is measured at the 2.5V transition point. Turn-on and turn-off delays are measured from the
edge of the control signal to the 2.5V transition point. Turn-on and turn-off durations are measured between control signal
transitions.

Note 8: In DAC-related modes, the rate, at which PIXI ports configured in mode 1, 3, 4, 5, 6, or 10 are refreshed, is as follows:

1/(40ps x [number of ports in modes 1, 3, 4, 5, 6, 10])

Note 9: Typical (TYP) values represent the errors at the extremes of the given temperature range.

www.maximintegrated.com/jp Maxim Integrated | 11


http://www.maximintegrated.com/jp

MAX11311

REEEE

(Ta = +25°C, unless otherwise noted.)

INL (LSB)

DNL (LSB)

25

15

0.8

0.6

-0.6

-0.8

ADC INTEGRAL NONLINEARITY
vs. DIGITAL OUTPUT CODE
INTERNAL REFERENCE

toc01

| =—=RANGE OV TO 10V
| e==—RANGE -5V TO +5V

~——RANGE -10V TO OV
! !

1000 2000

DIGITAL OUPUT CODE (DECIMAL)

3000 4000

ADC DIFFERENTIAL NONLINEARITY
vs. DIGITAL OUTPUT CODE

PIXI. 12R—bT0O05V TNV OIRTF)UI/O.
128V MADC. 12EwWKDAC. 7O 1 vF. BLUGPIONE

ADC DIFFERENTIAL NONLINEARITY
vs. DIGITAL OUTPUT CODE
INTERNAL REFERENCE

0.8

0.6

DNL (LSB)

-0.6

-0.8

|| e===RANGE -5V TO +5V

= RANGE 0V TO 10V

~——RANGE -10V TO 0V

1000
DIGITAL OUPUT CODE (DECIMAL)

2000 3000 4000

ADC OFFSET ERROR
vs. TEMPERATURE

toc05

/Y /

N
W

\‘\\\\
RN

=== RANGE 0V TO 10V

e RANGE -5V TO +5V
~——RANGE -10V TO 0V
==RANGE OV TO 2.5V

-50 -25 0 25 50 75

EXTERNAL REFERENCE
toc04
20
18
o 16
2
‘c‘) 14
4
[+
i
— 12
L
[
[T
O 10
——RANGE 0V TO 10V 8
——RANGE -5V TO +5V
~=RANGE -10V TO 0V 6
1000 2000 3000 4000
DIGITAL OUPUT CODE (DECIMAL)
ADC OFFSET ERROR
vs. SUPPLY VOLTAGE
toc07
18
17
16
—_ /
o —
@ 15
: 14 — |
x —
g . — — //
m I — —
o 12
i
o L
1 RANGE OV TO 10V
10 |- «=—RANGE -5V TO +5V
9 | —RANGE-10VTOOV
——RANGE 0V TO 2.5V
8
a7 438 49 5 5.1 5.2 53
SUPPLY VOLTAGE (V)

www.maximintegrated.com/jp

TEMPERATURE (°C)

ADC INTEGRAL NONLINEARITY
vs. DIGITAL OUTPUT CODE
EXTERNAL REFERENCE

o
a
g
=
1
5 | —raNGE OV TO 10v
2 | =—RANGE -5V TO +5V
~——RANGE -10V TO OV
25 - -
0 1000 2000 3000 4000
DIGITAL OUPUT CODE (DECIMAL)
ADC GAIN ERROR
vs. TEMPERATURE
8 toc06
7 -
6 T
—]
= \\ —
3 s —
S
X 4
o
w
£ ;
< F—
5] —
2 —_—
1 | =—RANGEOVTO 10V ==——RANGE -5V TO +5V.
~——RANGE -10V TO OV =——RANGE OV TO 2.5V
0
125 50 25 0 25 50 75 100 125
TEMPERATURE (°C)
ADC GAIN ERROR
vs. SUPPLY VOLTAGE
toc08
/
— | _—
— ]

GAIN ERROR (LSB)

-

[~ ====RANGE OV TO 10V e====RANGE -5V TO +5V-

~==RANGE -10V TO OV ====RANGE 0V TO 2.5V
! ! ! ! !

4.8 4.9 5 5.1 5.2

SUPPLY VOLTAGE (V)

4.7 53

Maxim Integrated | 12


http://www.maximintegrated.com/jp

MAX11311

REIEFEERSE)

(TA = +25°C, unless otherwise noted.)

PIXI. 12R—bT0O05V TNV OIRTF)UI/O.
12V KMADC. 12EYKDAC. 77O A vF. BELUGPIORE

SUPPLY CURRENT
vs. TEMPERATURE
ADC RANGE 0V TO 10V
100000 %;%
e e e s s s s |
I I S — Il Il
10000 %
i lAVDD —H
= 1000 f=——rp husso
3
s X
& 100 =
x — "Avooio
> Y -
g 10 %wm%
3 i [
1 777777$é =
i i
o ! !
5 25 0 25 50 75 100 125
TEMPERATURE (°C)
SUPPLY CURRENT
vs. TEMPERATURE
ADC RANGE -10V TO 0V
100000 e g
10000
= | lavoy —H
31000 et lass
=
& k|
Z 100
3 Ewmae—e————1
> i i
o N —1
g 1 — =
L4 -
= —
% i =
04 \ \
5 25 0 25 50 75 100 125

TEMPERATURE (°C)

ADC INTERNAL REFERENCE

vs. TEMPERATURE
2.506

toc11

2.504

v

\

2.502

2.500

2498

REFERENCE VOLTAGE

2496

2494

S50 25 0 25 50 75

TEMPERATURE (°C)

www.maximintegrated.com/jp

100 125

INL (LSB)

-0.5

-15

15

100000

10000

1000

100

10

SUPPLY CURRENT (pA)

0.1

oo CURRENT (mA)

DAC INTEGRAL NONLINEARITY
vs. DIGITAL CODE
INTERNAL REFERENCE

toc12

-

0.

@

== RANGE 0V TO 10V

e RANGE -5V TO +5V

~——RANGE -10V TO 0V
I

1000 2000 3000

DAC CODE (DECIMAL)

4000

SUPPLY CURRENT
vs. TEMPERATURE

ADC RANGE -5V TO +5V

tocol
eeemmm———————1
I f f f f f f H
Eem=—————u
f —H
I lAVDD T
I
A ¥
—— ‘IAVDDIO‘
| |
%IMW =
i v
77%%‘ =
i i
| |
| |
5 25 0 25 5 75 100 125
TEMPERATURE (°C)
IAVDD
vs. ADC CHANNELS
toc1
\ \
ADC RANGE
5VTO 45V
y
N /
s
,/ ADC RANGE
///\ A0V TO OV
|
L/ [
= ADC RANGE
v 70 10V
|
0 5 10 15 20

NO.OF ADC-CONFIGURED PORTS

DNL (LSB)

1

0.8

0.6

0.4

0.2

0

-0.2

-0.4

-0.6

-0.8

-1

DAC DIFFERENTIAL NONLINEARITY
vs. DIGITAL OUTPUT CODE
INTERNAL REFERENCE

toc13

ot ey

| ===RANGE -5V TO +5V

===RANGE 0V TO 10V

~——RANGE -10V TO OV
1

1000 2000

DAC CODE (DECIMAL)

3000 4000

Maxim Integrated | 13


http://www.maximintegrated.com/jp

MAX11311 PIXI. 12R—~T7 002 TIVIV IR TFIVI/O,

12V KMADC. 12EYKDAC. 77O A vF. BELUGPIORE

REIEFEERSE)

(TA = +25°C, unless otherwise noted.)

DAC INTEGRAL NONLINEARITY

DAC DIFFERENTIAL NONLINEARITY

vs. DIGITAL CODE vs. DIGITAL OUTPUT CODE DAC OFFSET ERROR
EXTERNAL REFERENCE wota EXTERNAL REFERENCE oots vs. TEMPERATURE oot
1.5 oc 1 oc oc
038 35 //—\
! 06 1 \
2.5 T
0.4 —
05 &8
= g o2 | : 15
= o0 S o 2 —
= 8 m & 0 — T
02 e //
-0.5 H @ L—
-0.4 ow 05 —
o © — ——RANGE OV TO 10V
-1 | =—=RANGE OV TO 10V " | —RANGE OV TO 10V 15 RANGE -5V TO +5V
e RANGE -5V TO +5V -0.8 |- =====RANGE -5V TO +5V
——RANGE 10V TO 0V ——RANGE -10V TO 0V —RANGE-10VTO OV
-1.5 -1 2.5 L L L
0 1000 2000 3000 4000 0 1000 2000 3000 4000 -50 -25 0 25 50 75 100 125
DAC CODE (DECIMAL) DAC CODE (DECIMAL) TEMPERATURE (°C)
DAC GAIN ERROR DAC OFFSET ERROR DAC GAIN ERROR
vs. TEMPERATURE ootr vs. SUPPLY VOLTAGE ot vs. SUPPLY VOLTAGE oto
, o0 . o0 00
0.1
15 e —
3 —
03
! 7 & — —
o / L % 2 @ 05 —
AR AN 7 o 2 T
S o N / g ) é 0.7
=2 N[ 7 w 2 —
i e b S —
z os 8 z o9 1
[ o
3 3 ™~ & 11
——RANGE OV TO 10V 4 | TRaNGEOVTO1OV —RANGEOVTO 10V
15 ——RANGE -5V TO +5V =——RANGE -5V TO +5V -1.3 |- ==——RANGE -5V TO +5V
——RANGE -10V TO 0V —— RANGE -10V TO 0V —— RANGE -10V TO 0V
2 2 15
-50 25 0 25 50 75 100 125 4.7 4.8 4.9 5 5.1 5.2 5.3 4.7 4.8 4.9 5 5.1 5.2 53
TEMPERATURE (°C) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
SUPPLY CURRENT SUPPLY CURRENT SUPPLY CURRENT
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
DAC RANGE 0V TO 10V DAC RANGE -5V TO +5V DAC RANGE -10V TO 0V
100000 ey 100000 = 100000 ey
i e ——— |
10000 |-= 10000 |——— 10000 :
— s ——  laussi * * hssio —
l VDD 2 | \VDD | lAVDD 1
< 1000 = 1000 R S
3 £ 3
= fri] =
=z e =
R e = | g 10 4 g 10 4
[ : : ‘ ‘ o 7 2 /
3 \ \ \ \ S 7 = /
o -~ g o o /
g 0 = AVDD'? = T % 10 == Lavooio g 0 === e
3 | : ¥ @ !
1 777777$é" = 1 77—77777$£‘ =
1 i 1 i
0.1 ‘ ‘ 0.1 I |

s}
S
o
o
o
N
o
o
S
~
o
o
S
N
o

TEMPERATURE (°C)

www.maximintegrated.com/jp

&
S
)
o
o
)
a

50 75 100 125
TEMPERATURE (°C)

TEMPERATURE (°C)

Maxim Integrated | 14


http://www.maximintegrated.com/jp

MAX11311

REEERME(RE)

(TA = +25°C, unless otherwise noted.)

v)

REFERENCE VOLTAGE

Iayop CURRENT (mA)
3

2.506

2.504

2502

2.500

2498

2496

2494

50  -25 0 25 50 75 100

lavop
vs. DAC CHANNELS

toc21

ADC RANGE |
-5V TO +5V

ADC RANGE
-10V TO OV

//

0 2 4 6 8 10 12
NUMBER OF DAC-CONFIGURED PORTS

DAC INTERNAL REFERENCE
vs. TEMPERATURE

0022

125
TEMPERATURE (°C)

DAC SETTLING TIME
CHANGE FROM MAX TO MIN
NO LOAD

toc24b

2VIdiv

2.5ps/div

www.maximintegrated.com/jp

PIXI. 12R—bT0O05V TNV OIRTF)UI/O.
12V KMADC. 12EYKDAC. 77O A vF. BELUGPIORE

avopio CURRENT (mA)

II\VDDIO
vs. DAC CHANNELS

toc21b

ADC RANGE
-5V TO +5V

ADC RANGE
-10VTO OV

2
pd
7)«’ \ ]
A~ el
“ L1

0 2 4 6 8 10 12

NUMBER OF DAC-CONFIGURED PORTS

DAC SETTLING TIME
CHANGE FROM
PSV1TO PSV2

T

toc23

PSV1 = 0X000
PSV2 = OXFFF

2Vldiv

5ps/div

DAC SETTLING TIME
CHANGE FROM MIN TO MAX
1uF CAP LOAD

toc24c

2Vldiv

50ps/div

Iavssio CURRENT (mA)

lavssio
vs. DAC CHANNELS

toc21
ADC RANGE
-5V TO +5V
ADC RANGE )/
0V TO 10V A
\ 7
/ ADCRANGE |
// 10V TO 0V
| |

0 2 4 6 8 10 12
NUMBER OF DAC-CONFIGURED PORTS

DAC SETTLING TIME
CHANGE FROM MIN TO MAX
NO LOAD

toc24a

¥

2V/div

2.5ps/div

DAC SETTLING TIME
CHANGE FROM MAX TO MIN
1uF CAP LOAD

toc24d

50ps/div

Maxim Integrated | 15


http://www.maximintegrated.com/jp

PIXI. 12R—bT0O05V TNV OIRTF)UI/O.
12V KMADC. 12EYKDAC. 77O A vF. BELUGPIORE

MAX11311

REIEFEERSE)

(Ta = +25°C, unless otherwise noted.)

DAC DROOP RATE DAC DROOP RATE DAC DROOP RATE
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
(DAC RANGE 0 TO 10V) (DAC RANGE -5V TO +5V) (DAC RANGE -10V TO 0)
030 ‘ ‘ ‘ toc25a 0,08 toc25b 0.00 ‘ ‘ ‘ toc25c
’ I T T ’
——AVDD = 4.75V B Voo =475V
—nmo-sy | e — i — e
’ \ ——AVDD = 5.25V 0.07 \ —— Vayop =525V — v =525V
- 5 0.10 oo = V-
2 o2 N Z o0 \\\ @
£ R z E 0.15 —
w \ \. | ] w005 \\ \ w y
= o1 N = \ \ [ 5 0.20
g \\ & oo < —] o //
S \ 8 S 025
X 010 2 0.03 \ g /
0.02 030 =7
005 001 035
0.00 0.00 0.40
-50 -25 0 25 50 75 100 125 -50 225 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
DAC Vq, AND YV, DAC DRIVE CURRENT LIMIT DAC DRIVE CURRENT LIMIT
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
(lLoap = 25mA) DAC =0V, SHORTED TO V0 DAC =10V, SHORTED TO Vggo
1.000 toc26 62.0 toc27 62.0 toc28
0.900 618 618
L L
0.800 - 616 616
0.700 614 614
< 0600 —1 | T 612 z
= o \ g o1 < 612
o] Vou = =
2 0500 Vo / Z 610 Z 610
) o
o o [v4
2 0400 = Z o08 / S o0s /
0.300 — 60.6 606
g
0.200 604 / 604
0.100 60.2 60.2 /
0.000 60.0 60.0
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
MAJOR-CODE TRANSITION GLITCH DAC OUTPUT NOISE DAC OUTPUT NOISE
DAC CODE FROM 0x7FF TO 0x300 INTERNAL REFERENCE EXTERNAL REFERENCE
(0.1Hz TO 10Hz) (0.1Hz TO 10Hz)
toc29 10630 toc31
- _ _
cs
5V/div
e
ot (Y- WA -
o AR A M N i DAC Voyr
AC- v
COUPLED
1mV/div
10ps/div 1s/div 1s/div

www.maximintegrated.com/jp

Maxim Integrated | 16


http://www.maximintegrated.com/jp

MAX11311 PIXI. 12R—bT0O05V TNV OIRTF)UI/O.
12V KMADC. 12EYKDAC. 77O A vF. BELUGPIORE

REIEFEERSE)

(TA = +25°C, unless otherwise noted.)

GPI OFFSET GPI OFFSET GPI HYSTERESIS
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
45 toc32 6 toc33 40 toc34
4 38
~N
15 >( _— s | 36 ”
3 \ D / 4 | / r % o // =
— 7
5 / T | v 2 @ P
E 25 il = /, 2] 7
5 \ / o3 o % P
[ 2 w \ / w
% 4 S \ / § 28 77‘77777
15 2 N /’ * 2% Z
\_
1 — V=00V — V=09V 2% — V=00V
05 — V=165V ! — Vpy = 165V ” — V=165V
—— V=25V — V=25V —— Vp, =25V
0 + 0 L 2 .
4.7 4.8 4.9 5 5.1 5.2 53 -50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
SUPPLY VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
INTERNAL TEMPERATURE EXTERNAL TEMPERATURE
SENSOR ERROR SENSOR ERROR
vs. TEMPERATURE vs. TEMPERATURE
08 toc 12 toc36
06 1.0 \
e / G 08
g 0 \ 3 06
e |\ eI\
w02 & 04
g / W
=3 0.0 2 02
N Hume
0.0
5 -0.2 A % \
/ = 02 S
0.4 ~— ——
0.4
0.6 0.6
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)

www.maximintegrated.com/jp Maxim Integrated | 17


http://www.maximintegrated.com/jp

> FIV/0O.

—NTOI5VTILIv o 2R
12V KMADC. 12EYKDAC. 77O A vF. BELUGPIORE

o
\

127

PIXI,

MAX11311

EiitE

}1d0d

01aanv

¢1d0d
€140d
¥140d
G1d0d
OISSAY
9140d

TOP VIEW

6 fom

| 14| PORTO
13 | AGND

| 9 | bAc_ReF

7
'8

1

118
-

20H1§
e
6

1221121
IR
\: 3\:

2

2123
-
[

\\\\\\\\\\\\\\\\

434 INIT0oav

LAND
NI
1noa
$0
3108
NId
aaaa

Maxim Integrated | 18

TQFN
5mm x 5mm

www.maximintegrated.com/jp


http://www.maximintegrated.com/jp

MAX11311 PIXI. 12 R—~TO925VTILI YIRS TF)UI/O.
128V MADC. 12EwWKDAC. 7O 1 vF. BLUGPIONE
imFERAA

IEF b2 HRE

1 DVDD EFI5IIER

2 DIN )TPIWNA I TI—AT—F AN

3 SCLK )TPINA I TI—RoO VIS

4 CSB TWA VI TI—RF Y &R, POT14 70—,

5 DOUT )TPIWNA I TTI—ATF =5

6 INT EAAA—TRLA U, POTA4 70—,

7 CNVT ADCKRUAHIEA N 7oT4 70—,

8 ADC_INT_REF ADCHBREE 77 L AN NIRRT oY EZDinFICERLET (4. 7uF~10uF),
9 DAC_REF DACHER/RNBREIE) 77 L VA AN NIRRT oY DIFFICERLE T (4. 7TuF~10uF),
10 DOP F1AEEEEY—1EAD

1 DON FINECEEE Y—EAD

12 AVDD E7FrO7ER

13 AGND 7FraJ75 R

14 PORTO HEFBEIYIRR T FILIR—RO

15 D1P F2AERE Y —1EAD

16 D1N FE2NECREEE Y —EaAD

17 PORT1 HEABEIYIRR T FIVIR—M
18,27 AVDDIO SVORRTFIVR—MNB7FOJEER, mHDIHEFAEAVDDIOICIERLE T,

19 PORT2 HREFBEIYIRR T FIVIR—R2

20 PORT3 HEFBEIYIRR T FIVIR—R3

21 PORT4 HREFBEIYIRR T FIVIR—R

22 PORT5 HEFBEIYIRR T FIVIR—RD

23 AVSSIO IVORRTFIVR—MNB7FOJEER,

24 PORT6 HEFBEIYIRR T FIVIR—RG

25 PORT7 HEFBEIYIRR T FIVIR—NT

26 AGND1 7FraJ75 R

28 PORT8 HEFBEIYIRR T FILIR—R8

29 PORT9 HREFBEIYIRR T FILIR—R9

30 PORT10 HEABEIYIRRTFILR—RM0

31 PORT11 HEFBEIYIRRTFIVR—M1

32 DGND FOFINITZ R

— EP T OZR—ZR/INYR, EPEAVSSIOICEHRLE Y,

www.maximintegrated.com/jp

Maxim Integrated | 19


http://www.maximintegrated.com/jp

MAX11311

PV r—2a> i

PIXI. 12R—bT0O05V TNV OIRTF)UI/O.
12V KMADC. 12EYKDAC. 77O A vF. BELUGPIORE

4

MINIQUSB

MAX11311
SCL_5V I’Q‘! SCL3V3 T\
LEVEL
SDA_5V [<<::}1 SDA_3V3 TRANSLATOR
Rs
0V to +10V 4-20mA
—_— ADC —®— 4-20mA OUTPUT » DAC ° AN
I+
= ADC CSA RLOAD
MAX44285
COOLING —
FAN ADC < =
N DAC SPEED CONTROLLER
HEATER
THERMAL | _ [T T} 10V
CONTROL Rs
4/
THERMAL CSA
PROBE TEMPERATURE SENSOR MAX44285
> AND MONITOR
CURRENT REGULATION |——  DAC
A
CURRENTSENSE ~ [——  ADC -
VOLTAGE SENSE L ADC <
A
SP
USB

PC

Y

FESLUERY ) 1—23 >

www.maximintegrated.com/jp

Maxim Integrated | 20


http://www.maximintegrated.com/jp

MAX11311

PIXI. 12R—~T7 002 TIVIV IR TFIVI/O,

12V KMADC. 12EYKDAC. 77O A vF. BELUGPIORE

e

HEEH =

MAX11311(3. 12@DRERREL IV TRAR T FIVI/
OR—bhZEBATE T, BR—HMI.DACHI.ADCAA.
GPl. GPO. &/cl37FOIRAyF&Z—IFIELTHE
AICERESNE I, ZNODREDZENZENIIHL T 1—
Y—HIHTER/NSA—IHBAESNTNE T, ZDOFT/N
113, REEE T —1EENBEE T —2E%
fBATWE Y, U712 ZT—ZIE. SPIE—RO1 >
FII—RELTHELET,

DACIZ. DACERER—RDDACT—5 L I RYTEERS
NIcBEZRBTDHICERESNET, DACTIE, PIZ
SEIABOEESHOBEY I7L VR EEBLET,
BE 7LV ZDRRISRH—NIHUTHE S AK—
NESITHET DI EITEE A,

ADCISADCEE R —MCHIMEn 2 BEEZRLET,
ADCIZ> VOV RE— RIS EEE— NTEERTAE
T, EHE—FTE. EAEO2DDF— P CEBXTE
BRTBZENTEET, ADCOBANELTHES N
R—hE, EHOEBADCAN T CHEAFEETT, ADC
TI WEEBEY 77 L 2 EERLET, BRICE ST,
ADCTDACEBR) 77 VR ZFERIDILEHHIET,
ADCOBE 77 LV 2ADERIE, K—ERITHETS
ZENTEET,

EBAZIT BRABZTRIL IS DREICEDE, 1—F—
ASBIRUToA R hOFEERZ MBI E T

ADCODENE

ADCIS. &=400kspsTE—ANET TV JaJRER.
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5 T9, ADCOZE L — (I, 400ksps. 333ksps.
250ksps. 200kspsDWN\g NN TOTSLTDZEN
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ADC D #I1H

ADCl3. AEESCNVIZERTDH. FrEHEEY M
MoRNJHTRZENTEEY, CNVTIZ7OT747E0—T
Y. ZiAmaN)HITBITIT0.5usbAEDE. O—IZFED
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ZEALE 9, ADCEIFERY. DACOEREI V7LV
[IR—RTEIICRETDIENTEZ A, DACE—RD
BRZERBICRLTINET,

Maxim Integrated | 21


http://www.maximintegrated.com/jp

MAX11311 PIXI. 12R—bT0O05V TNV OIRTF)UI/O.
12V KMADC. 12EYKDAC. 77O A vF. BELUGPIORE

ADC_INT_REF
CNVT
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Lok DIGITAL — SERIAL
PORT‘[} SEQUENCER @ core || 5™ [ Terace
N |
12BITS NT
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X3. 2> J)IIT > RAADADC
ADC_INT_REF
SCALING
BLOCK CNVT
ANY
PORT
DIGITAL — SERIAL
SCALING SEQUENCER @ —  sPl —
BLOCK CORE [ INTERFACE
ANY OTHER >
PORT 12BITS INT
UP TO 400ksps
X4. ZEANDADC
SCALING ADC_INT_REF

BLOCK CNVT
ANY
PORT
DIGITAL — SERIAL
SCALING SEQUENCER @ core 1 SP' | NTERFAcE

BLOCK
ANY OTHER

PORT ~ | -
INT
DAC_REF
INTERNAL OR
EXTERNAL FOR
ALL PORTS
SCALING

BLOCK |
| SEQUENCER

B

5. DACT®E I 2HMNZEEN AT DADC
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7. DACOADCEE R = HERL
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KO E—RTIF. ADCTDACRRER—bZET T T
TBHIZEICEDT. ADCEDACHIEEN S ZDR—MDE
ENEBFGCNOEBERNICHDIEERINTERIDIL
HAJBECY, TOMADCERE—RIRT7ISRLTNET,
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DACHARZA/NIE. WINEBERGIREERICKOTR
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NTOSS5YTILI Yo ZRSTFILIO.

DACT—%L I RH N OXOFFFCERE S N/zHE. GPID
ALw 3V MEDACH) 77 L A EETY, )\7]1%%
DixMEIE. OV~VavoDDEERICINHDREN B X T,
GPIERENR—ME. L EW IV, SITUI VD, FzlE
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SHERHLUBNEDICRELIEWTDIENTEET,

R—bHGPOELTHESNDE(HI). 20OV
NIVDIRIEIIDACT —F L DRFICEDTHRESNET,
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DOy IZ1LNIVIEDACD ) 77 L 2 A BEDAETY,
O>wZ0LNIIEEICOVT Y, RAMTIE. W09 D
GPOTF—% L P RFICKDTCCPOFRER— DOy MK
RBZREIDIENTEFT,

r SEQUENCER
PORT GPI

DAC_REF INTERNAL OR
EXTERNAL FOR ALL PORTS

4l

DIGTAL | | o [ SERAL
CORE [ INTERFACE

| o

+30mV HYSTERESIS
X8. GPIE— K
DAC_REF INTERNAL OR
EXTERNAL FOR ALL PORTS
SCALING
BLOCK
» SEQUENCER
SERIAL | DIGITAL
INTERFACE __| SP! CORE cP9 PORT
CURRENT LIMIT at 50mA
INT
X9. GPOE— K
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DAC_REF
INTERNAL OR
EXTERNAL FOR ALL
PORTS
| SCALING
BLOCK
SEQUENCER DAC DAC SEQUENCER
ANY ﬂJPI DIGITAL oPd ANY OTHER
PORT |" CORE > PORT
SERIAL —
INTERFACE __| SPI INT
10 BERELANIENZ AL —/3AE—R
CHIP1 WITH VDD1 vDD1 VD2 CHIP2 WITH VDD2
LOGIC LEVEL LOGIC LEVEL
MAX11311
4 . ’ 3 PIXI[i] PIXI[i+1] ’ . (>
LOGIC LOGIC
CONTROLLER CONTROLLER

B11. WEELNV NS VR L= 7T ) r—2 32 0-
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BINABMIE, PRUREGERU/ERAAHE Y MHEEN
9o B2NA ML, ERAICIIFIMIH[RT —FD
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NBZEITEFRLTLEE Y CSAEI/NA bDEIZTH—
NIRREDF E T, SCLKA'EI/NA MDEIZTITATDEE
Thnld. MAXT13THUIIRDL DRE T KL R T D
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INEBEIT. RODACKER—MIZBRAANITHNET,
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A K EN(E
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PEEELETT, INTODINRUIERAAL DRZICED
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e ZOERAAKE YAV ISNTWEIMES. ElA

R2. BRLORIDSPING Y O3 T4—= Y

BZ | B | B | B4 | B | B2 | BI BO
1st Byte Address_N[6:0] R/WB
2nd Byte Data_N[15:8]
3rd Byte Data_NJ[7:0]
4th Byte Data_N+1[15:8]
5th Byte Data_N+1[7:0]
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8th Byte Data_N+3[15:8]
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11th Byte Data_N+4[7:0]
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LIRS DM
FINARIDL 2% (5RHY))

BIT FIELD NAME DESCRIPTION

Device ID
15:0 DEVID[15:0] . 0000_0100_0010_0100

BliAHLDRH (5RERY)

BIT FIELD NAME DESCRIPTION

ADC flag interrupt

e Asserted when the ADC completes a conversion (ADC set in single-conversion mode) or when
0 ADCFLAG the ADC completes a sweep (ADC set in single-sweep or continuous-sweep mode).

e Nointerrupt is generated when the ADC is in idle mode.

e  Cleared after the interrupt register is read.

ADC data ready interrupt

o Asserted when any ADC data register receives a new data sample. If a port is configured to
average 2N samples, it takes 2N sweeps for that port data register to be refreshed and assert
ADCDR.

1 ADCDR o Data registers are refreshed either at the end of a conversion (ADC set in single-conversion
mode) or at the end of a sweep (ADC set in single-sweep or continuous-sweep mode).

o Cleared after the interrupt register is read, and after both ADCST[10:0] and ADCST[11] registers
are read subsequently.

ADC data missed interrupt

o Asserted when the host missed reading a port's ADC data register by the time that port's ADC data
2 ADCDM register is overwritten by new data.

e Cleared after the interrupt register is read.

GPI event ready interrupt

e Asserted when a new event is captured by GPI-configured ports. The type of event is set by the
corresponding GPI IRQ mode register. The host can then consult GPIST[10:0] and GPIST[11]

3 GPIDR registers to identify the port that caused the interrupt.

e Cleared after the interrupt register is read, and after both GPIST[10:0] and GPIST[11] are read
subsequently.

GPI event missed interrupt

e Asserted when the host missed reading the GPI status register by the time that register is overwritten.
e Must be used in conjunction with GPIDR for proper operation.

4 GPIDM e Cleared after the interrupt register is read, and after both GPIST[10:0] and GPIST[11] are read
subsequently.

DAC driver overcurrent interrupt

e Asserted when the DAC driver current exceeds approximately 50mA. The host can then read

5 DACOI DACOIST[10:0] and DACOIST[11] to identify the port that caused the interrupt.

e Cleared after the interrupt register is read, and after both DACOIST[10:0] and DACOIST[11]
registers are read subsequently.
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BAHL DRY (V) (HE)

BIT FIELD NAME DESCRIPTION
Internal temperature interrupts
e TMPINT[2]: Asserted when the internal temperature value is larger than the value stored in
TMPINTHI[11:0]. Cleared after the interrupt register is read.
86 TMPINT[2:0] e TMPINT[1]: Asserted when the internal temperature value is lower than the value stored in
TMPINTLO[11:0]. Cleared after the interrupt register is read.
e  TMPINT[O]: Asserted when a new temperature value is available. Cleared after the interrupt register
is read.
1st external temperature interrupts
o  TMPEXT1[2]: Asserted when the 1st external temperature value is larger than the value stored in
TMPEXT1HI[11:0]. Cleared after the interrupt register is read.
1:9 TMPEXT1[2:0] | ® TMPEXT1[1]: Asserted when the 1st external temperature value is lower than the value stored in
TMPEXT1LO[11:0]. Cleared after the interrupt register is read.
e TMPEXT1[0]: Asserted when a new temperature value is available. Cleared after the interrupt
register is read.
2nd external temperature interrupts
o  TMPEXT2[2]: Asserted when the 2nd external temperature value is larger than the value stored in
TMPEXT2HI[11:0]. Cleared after the interrupt register is read.
14:12 | TMPEXT2[2:0] | ® TMPEXT2[1]: Asserted when the 2nd external temperature value is lower than the value stored in
TMPEXT2LO[11:0]. Cleared after the interrupt register is read.
e  TMPEXT2[0]: Asserted when a new temperature value is available. Cleared after the interrupt
register is read.
High-voltage supply monitor interrupt
e Asserted when the high voltage supply (AVDDIO) falls below approximately 4V.
15 VMON . ' :
e  Cleared after the interrupt register is read.

ADCRF—HRAL 25 (5xE))

BIT FIELD NAME DESCRIPTION

Status of ADC data received for ports 0 to 11

e  Once new data is written in an ADC data register, the corresponding ADCST bit is asserted. The new
7. ADCST[5:0] :i;ab:zgvntten only after the set of samples to average is collected when the averaging function is
15(:)11 AEE(): (38;'5'1[?1?] e  This register content is not affected by any related interrupt mask. Activity on ADC-configured ports

is recorded by this register regardless of the mask interrupt register setting.
o Cleared after the interrupt register is read, and after both ADCST[10:0] and ADCST[11] registers are
read, subsequently.

BERRAT—IALIR5(5REY)

BIT FIELD NAME DESCRIPTION
Status of DAC drivers overcurrent for ports 0 to 11
e  Once a port driver exceeds approximately 50mA, the host can identify which driver caused the
7:2 DACOIST[5:0] interrupt by reading DACOIST[10:0] and DACOIST[11].
15:11 | DACOIST[10:6] e  This register content is not affected by any related interrupt mask. Activity on overcurrent
0 DACOIST[11] detection is recorded by these registers regardless of the mask interrupt register setting.

e  Cleared after the interrupt register is read, and after both DACOIST[10:0] and DACOIST[11]
registers are read, subsequently.
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REFRET—FL IR (FEIY)

BIT

FIELD NAME

DESCRIPTION

11:0

TMPINTDAT[11:0]

Internal temperature measurement data
*  Temperature measurement produced by the internal temperature sensor.
*  The data sample is represented in two’s complement, and one LSB represents 0.125°C.

E1NBBETF—IL IR (EREY)

BIT

FIELD NAME

DESCRIPTION

11:0

TMPEXT1DAT[11:0]

1st external temperature measurement data
*  Temperature measurement produced by the first external temperature sensor.
*  The data sample is represented in two’s complement, and one LSB represents 0.125°C.

FE2NEBRET—FL X5 (FREIY)

BIT

FIELD NAME

DESCRIPTION

11:0

TMPEXT2DAT[11:0]

2nd external temperature measurement data
»  Temperature measurement produced by the second external temperature sensor.
*  The data sample is represented in two’s complement, and one LSB represents 0.125°C.

GPIZF—HZAL IR % (5REY)

BIT FIELD NAME DESCRIPTION
Status of GPI event detection for ports 0 to 11
e Asserted when an event is detected on a GPI-configured port. The type of event to detect is
set by the corresponding GPI IRQ register.
7:2 GPIST[5:0] e Once a GPIDT interrupt is generated, the host can identify which GPI port(s) caused the
15:11 GPIST[10:6] interrupt by reading GPIST[10:0] and GPIST[11] registers.
0 GPIST[11] e  GPIST content is not affected by any related interrupt mask. Activity on GPI-configured ports
is recorded by GPIST regardless of the mask interrupt register setting.
o Cleared after the interrupt register is read, and after both GPIST[10:0] and GPIST[11]
registers are read, subsequently.
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FABVYRAILIRY (FRE/EA )

BIT FIELD NAME DESCRIPTION
ADC flag interrupt mask
. Masks ADCFLAG interrupt bit when asserted.
. In ADC continuous-sweep mode, INT is asserted for 100nS at the end of each sweep
0 ADCFLAGMSK whether ADCFLAG interrupt is cleared or not.
. 1: Prevents the assertion of ADCFLAG interrupt bit from pulling INT low.
+  0:Allows the assertion of ADCFLAG interrupt bit to pull INT low.
ADC data ready interrupt mask
. Masks ADCDR interrupt bit when asserted.
1 ADCDRMSK . 1: Prevents the assertion of ADCDR interrupt bit from pulling INT low.
«  0: Allows the assertion of ADCDR interrupt bit to pull INT low.
ADC data missed interrupt mask
. Masks ADCDM interrupt bit when asserted.
2 ADCDMMSK . 1: Prevents the assertion of ADCDM interrupt bit from pulling INT low.
«  0: Allows the assertion of ADCDM interrupt bit to pull INT low.
GPI event ready interrupt mask
. Masks GPIDR interrupt bit when asserted.
3 GPIDRMSK »  Supersedes the settings in the GPI IRQ Mode registers. -
. 1: Prevents the assertion of GPIDR interrupt bit from pulling INT low.
«  0:Allows the assertion of GPIDR interrupt bit to pull INT low.
GPI event missed interrupt mask
. Masks GPIDM interrupt bit when asserted.
4 GPIDMMSK ¢ Can be deasserted only if GRIDRMSK is deasserted. L
. 1: Prevents the assertion of GPIDM interrupt bit from pulling INT low.
«  0:Allows the assertion of GPIDM interrupt bit to pull INT low.
DAC driver overcurrent interrupt mask
. Masks DACOI interrupt bit when asserted.
5 DACOIMSK . 1: Prevents the assertion of DACOI interrupt bit from pulling INT low.
+  0:Allows the assertion of DACOI interrupt bit to pull INT low.
Internal temperature interrupt mask
. Masks TMPINT[2:0] interrupt bits when asserted on a bit-by-bit basis.
8:6 TMPINTMSK[2:0] «  1: Prevents the assertion of TMPINTIi] interrupt bit from pulling INT low (0<i<2).
«  0:Allows the assertion of TMPINT][i] interrupt bit to pull INT low (0<i<2).
1st external temperature interrupt mask
. Masks TMPEXT1[2:0] interrupt bits when asserted on a bit-by-bit basis.
11:9 TMPEXT1MSK[2:0] . 1: Prevents the assertion of TMPEXT1[i] interrupt bit from pulling INT low (0<i<2).
«  0:Allows the assertion of TMPEXT1[i] interrupt bit to pull INT low (0<i<2).
2nd external temperature interrupt mask
*  Masks TMPEXT2[2:0] interrupt bits when asserted on a bit-by-bit basis.
14:12 | TMPEXT2MSKI[2:0] | .  1: prevents the assertion of TMPEXTZ2[i] interrupt bit from pulling INT low (0si<2).
«  0:Allows the assertion of TMPEXT2]i] interrupt bit to pull INT low (0<i<2).
High-voltage supply monitor mask
. Masks VMON interrupt bit when asserted.
15 VMONMSK . 1: Prevents the assertion of VMON interrupt bit from pulling INT low.
«  0:Allows the assertion of VMON interrupt bit to pull INT low.
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GPI IRQE—FL IR 5 (FEH/EiddH)

BIT FIELD NAME DESCRIPTION
5:4 GPIMD_0[1:0] GPI interrupt request mode for ports 0 to 11
7:6 GPIMD_1[1:0] e Each input port is controlled by GPIMD, a 2-bit code.
9:8 GPIMD_2[1:0] e Foragiven porti (0<is11):
11:10 GPIMD_3[1:0] e GPIMD_i[1:0] = 00: GPISTIi] is never asserted
13:12 GPIMD_4[1:0] e GPIMD_i[1:0] = 01: GPISTIi] is asserted upon detection of a positive edge
15:14 GPIMD_5[1:0] e GPIMD_i[1:0] = 10: GPISTIi] is asserted upon detection of a negative edge
7:6 GPIMD_6[1:0] e GPIMD_i[1:0] = 11: GPISTIi] is asserted upon detection of a positive or a negative edge
9:8 GPIMD_7[1:0]
11:10 GPIMD_38[1:0]
13:12 GPIMD_9[1:0]
15:14 GPIMD_10[1:0]
1:0 GPIMD_11[1:0]

TNNARFIFHL DR 5 (R /Bid )

BIT FIELD NAME DESCRIPTION

ADC conversion mode selection

*  00: Idle mode — The ADC does not perform any conversion.

*  01: Single sweep — The ADC performs one conversion for each of the ADC-configured
ports sequentially. The assertion of CNVT triggers the single sweep. The sweep starts with
the ADC-configured port of lowest index and stops with the ADC-configured port of highest

1:0 ADCCTL[1:0] index.

« 10: Single conversion — The ADC performs one conversion for the current port. It starts with
the lowest index port that is ADC-configured, and it progresses to higher index ports as
CNVT is asserted.

. 11: Continuous sweep — This mode is not controlled by CNVT. The ADC continuously
sweeps the ADC-configured ports.

DAC mode selection

*  00: Sequential update mode for DAC-configured ports.

*  01: Immediate update mode for DAC-configured ports. The DAC-configured port that
received new data is the next port to be updated. After updating that port, the DAC-

3:2 DACCTL[1:0] configured port update sequence continues from that port onward. A minimum of 80us must
be observed before requesting another immediate update.

«  10: All DAC-configured ports use the same data stored in DACPRSTDAT1[11:0].

. 11: All DAC-configured ports use the same data stored in DACPRSTDAT2[11:0].

ADC conversion rate selection

e 00: ADC conversion rate of 200ksps (default)

5:4 ADCCONV[1:0] . 01: ADC conversion rate of 250ksps

. 10: ADC conversion rate of 333ksps

. 11: ADC conversion rate of 400ksps
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FINAZHL SRS (R BRS) (i)

BIT FIELD NAME DESCRIPTION
DAC voltage reference selection
6 DACREF e 0: External reference voltage
. 1: Internal reference voltage
Thermal shutdown enable
*  0: Thermal shutdown function disabled.

7 THSHDN . 1: Thermal shutdown function enabled. If the internal temperature monitor is enabled, and
if the internal temperature is measured to be larger than 145°C, the device is reset, thus
bringing all channels to high-impedance mode and setting all registers to their default value.

Temperature monitor selection
) ) *  TMPCTLIO]: Internal temperature monitor (O: disabled; 1: enabled)
10:8 TMPCTL[2:0] «  TMPCTL[1]: 1st external temperature monitor (0: disabled; 1: enabled)
*«  TMPCTLI[2]: 2nd external temperature monitor (O: disabled; 1: enabled)
Temperature conversion time control
1 TMPPER »  0: Default conversion time setting. Selected for junction capacitance filter < 100pF.
. 1: Extended conversion time setting. Selected for junction capacitance filter from 100pF to
390pF
Temperature sensor series resistor cancellation mode
12 RS_CANCEL *  0: Temperature sensor series resistance cancellation disabled.
« 1: Temperature sensor series resistance cancellation enabled.
Power mode selection
¢ 0: Default power mode for normal operations

13 LPEN . 1: Lower power mode. The analog ports are in high-impedance mode. The device can be
brought out of the lower power mode by deasserting this bit. The device would then undergo
the regular power-on sequence.

Serial interface burst-mode selection
»  0: Default address incrementing mode. The address is automatically incremented by “1” in
burst mode.

14 BRST . 1: Contextual address incrementing mode. In burst mode, the address automatically points
to the next ADC- or DAC-configured port data register. Specifically, when reading ADC data
(writing DAC data), the serial interface reads (writes to) only the data registers of those
ports that are ADC-configured (DAC-configured). This mode applies to ADC data read and
DAC data write, not DAC data read.

15 RESET Soft reset cor'ltrol . .

»  Self-clearing soft reset register, equivalent to power-on reset.
GPIF—%L R 5 (5RHEY)
BIT FIELD NAME DESCRIPTION
Data received on GPI ports 0 to 11
7:2 GPIDAT[5:0] e The data received on GPI-configured ports can be read by the host.
15:11 GPIDAT[10:6] e Foragiven porti (0<i€11)

0 GPIDAT[11] e  GPIDAT[i] = 0: Alogic zero level is received at GPI port i

e  GPIDAT[i] = 1: Alogic one level is received at GPI port i
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GPOF—HL IR7(GRE/EBAH)

BIT FIELD NAME DESCRIPTION
Data transmitted through GPO ports 0 to 11
7:2 GPODAT[5:0] e  Data written by the host to be transmitted through the GPO-configured ports
15:11 GPODAT[10:6] e Foragiven porti (0sis11):
0 GPODAT[1] e GPIDAT[i] = 0: Alogic zero level is transmitted through GPO port i
e GPIDAT[i] = 1: Alogic one level is transmitted through GPO port i

DACTUEYIF—HLIR&(GRE/EAH)
BIT FIELD NAME DESCRIPTION

DAC preset data register 1 and 2
11:0 | DACPRSTDAT1[11:0] | .  DAC data used by all ports configured in a DAC-related mode (1, 3, 4, 5, 6, and 10)
11:0 | DACPRSTDAT2[11:0] | «  Writing to these registers does not alter the contents of the DAC data registers

mEE_IRELIORAY(GEER/EBiAA)

BIT FIELD NAME DESCRIPTION

Number of samples averaged for calculating the internal temperature
. 00: 4 samples

1:0 TMPINTMONCFG[1:0] +  01:8 samples
. 10: 16 samples

. 11: 32 samples

Number of samples averaged for calculating the 1st external temperature
e 00: 4 samples

3:2 TMPEXT1IMONCFG[1:0] | *  01:8samples

. 10: 16 samples

. 11: 32 samples

Number of samples averaged for calculating the 2nd external temperature
*  00: 4 samples

5:4 TMPEXT2MONCFG[1:0] | *  01: 8 samples

. 10: 16 samples

. 11: 32 samples

RNEPREEZIYB ALY IVRL IR S (FRE/EA )

BIT FIELD NAME DESCRIPTION
Internal temperature monitor high threshold
11:0 TMPINTHI[11:0] . Maximum temperature value beyond which TMPINT[2] is asserted.

*  This value is represented in two’s complement; one LSB represents 0.125°C.
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RNEPREEZSEAL Y IVRL IR S (FRE/EA )

BIT FIELD NAME DESCRIPTION
Internal temperature monitor low threshold
11:0 TMPINTLO[11:0] . Mipimum tgmperature valge below which TMPINT[1] is asserted.
*  This value is represented in two’s complement; one LSB represents 0.125°C.

E1NSBEETE IS ALY IIRL IR Y (GER/EAH)

BIT FIELD NAME DESCRIPTION
1st external temperature monitor high threshold
11:0 TMPEXT1HI[11:0] . Maximum temperature value beyond which TMPEXT1[2] is asserted.
*  This value is represented in two’s complement; one LSB represents 0.125°C.

F1INEBEREE=FEIAL Y ANRL IR S (FERW/EAH)

BIT FIELD NAME DESCRIPTION
1st external temperature monitor low threshold
11:0 TMPEXT1LO[11:0] . Minimum temperature value below which TMPEXT1[1] is asserted.

*  This value is represented in two’s complement; one LSB represents 0.125°C.

E2NEBREE_IERAL Y aIVRL RS (GERIV/EAH)

BIT FIELD NAME DESCRIPTION
2nd external temperature monitor high threshold
11:0 TMPEXT2HI[11:0] *  Maximum temperature value beyond which TMPEXT2[2] is asserted.

*  This value is represented in two’s complement; one LSB represents 0.125°C.

E2NBREE=FERAL Y ANWRL IS (GEE/EiAd)

BIT FIELD NAME DESCRIPTION
2nd external temperature monitor low threshold
11:0 TMPEXT2LO[11:0] . Minimum temperature value below which TMPEXT2[1] is asserted.
*  This value is represented in two’s complement; one LSB represents 0.125°C.
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R—PRELORS(HRRU/EAH)

BIT

FIELD NAME

DESCRIPTION

11:0

FUNCPRM_0[11:0]
FUNCPRM_1[11:0]
FUNCPRM_2[11:0]
FUNCPRM_3[11:0]
FUNCPRM_4[11:0]
FUNCPRM_5[11:0]
FUNCPRM_6[11:0]
FUNCPRM_7[11:0]
FUNCPRM_8[11:0]
FUNCPRM_9[11:0]
FUNCPRM_10[11:0]
FUNCPRM_11[11:0]

FUNCPRM_i[4:0]: ASSOCIATED PORT

o Defines the port to use in conjunction with a port configured in mode 4, 8, or 11.

e The associated port addresses are :

ASSOCIATED PORT NAME

CORRESPONDING ADDRESS

PO 0x02
P1 0x03
P2 0x04
P3 0x05
P4 0x06
P5 0x07
P6 0x0B
P7 0x0C
P8 0x0D
P9 0x0E
P10 0xOF
P11 0x10

FUNCPRM_i[7:5]: # OF SAMPLES (for ADC-related functional modes only)

VOLTAGE RANGE CODES ADC VOLTAGE RANGE (V) DAC VOLTAGE RANGE (V)

000 No Range Selected No Range Selected
001 0to +10 0to +10

010 -5to +5 -5to +5

o1 -10to 0 -10to 0

100 Oto+2.5 -5to +5

101 Reserved Reserved

110 Oto+2.5 0to +10

m Reserved Reserved

FUNCPRM_i[11]: AVR (for mode 6 only)
o ADC voltage reference selection
e  0:ADC internal voltage reference

e 1. ADC DAC voltage reference determined by DACREF

FUNCPRML_i[11]: INV (for GPI-controlled functional modes only)
o Asserted to invert the data received by the GPI-configured port.
e  0: Data received from GPI-configured port is not inverted

e 1: Data received from GPI-configured port is inverted
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R—PEREL RS (RR/BiAH)(HE)

BIT FIELD NAME DESCRIPTION

15:12 FUNCID_0[3:0] Functional mode for port i (0<i<11)
FUNCID_1[3:0] e  When switching from one mode to another, it is recommended to first switch to the high-
FUNCID_2[3:0] impedance mode. The duration for which the device may need to stay in the transitional high-
FUNCID_3[3:0] impedance mode depends on the application and hardware configuration.

FUNCID_4[3:0]
FUNCID_5[3:0] e 0000: Mode 0 - High impedance

FUNCID_6[3:0] e  The port is configured in high-impedance mode.
FUNCID_7[3:0]
FUNCID_8[3:0] e 0001: Mode 1 - Digital input with programmable threshold, GPI (Figure 7)

FUNCID_9[3:0] e The port is configured as a GPI whose threshold is set through the DAC data register.
FUNCID_10[3:0] The DAC data register for that port needs to be set to the value corresponding to the
FUNCID_11[3:0] intended input threshold voltage. Any input voltage above that programmed threshold is

reported as a logic one. The input voltage must be between 0V and 5V.

o o avoid false interrupts, the port's GPIERMSK register bit must be asserted. The DAC
data register can then be set for the desired threshold voltage. It may take up to 1ms
for the threshold voltage to be effective. The port’'s GPIMD register bit is set next. At that
point, GRPIERMSK can be deasserted for the port to start detecting events. The data
resulting from the comparison between the threshold voltage and the voltage at the port
can be read from the corresponding GPIDAT register bit.

e 0010: Mode 2 - Bidirectional level translator terminal (Figure 10)
e  Any pair of adjacent ports can form a bidirectional level translator path. Only the lower
index port of the pair needs to be configured to enable this mode. The other port (index
+ 1) must be set in high-impedance mode.
e Ports 5 and 11 cannot be set in mode 2.
e The activity on this port is observable through its GPI path. The GPI-related registers are
configured as described for mode 1.
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BIT FIELD NAME

DESCRIPTION

0011: Mode 3 - Register-driven digital output with DAC-controlled level, GPO (Figure 8)

0100: Mode 4 - Unidirectional path output with DAC-controlled level, GPO (Figure 9)

0101: Mode 5 - Analog output for DAC (Figure 5)

0110: Mode 6 - Analog output for DAC with ADC monitoring (Figure 6)

0111: Mode 7 - Positive analog input to single-ended ADC (Figure 2)

1000: Mode 8 - Positive analog input to differential ADC (Figure 3)
[ ]

The port is configured as a GPO driven by the corresponding GPODAT register
bit. The logic one level is set by the DAC data register of that port.

The port’'s DAC data register needs to be set first. It may require up to 1ms for the
port to be ready to produce the desired logic one level. At that point, the port can
be set in mode 3. The logic level at the port is then controlled by the corresponding
GPODAT register bit.

The port is configured as a GPO forming the output of a unidirectional level
translator path. The input port of that path is specified by the functional parameter,
ASSOCIATED PORT, and that port must be separately configured in GPI mode.
The port’s DAC data register defines the logic one level. The data received by the
GPI-configured port is transmitted by this port configured in mode 4.

The data from the associated GPI-configured port can be inverted by asserting the
functional parameter INV.

Multiple ports configured in mode 4 can refer to the same GPI-configured port
through the functional parameter, ASSOCIATED PORT. Therefore, one GPI-
configured port can transmit its data to multiple ports configured in mode 4.

To avoid false interrupts and unexpected activity at the port configured in mode 4,
the GPI port must be configured before this port is configured in mode 4.
Functional parameters to be set: INV, ASSOCIATED PORT

The port's DAC data register must be set for the desired voltage at the port. It may
take up to 1ms for the port to reflect the data written in the DAC data register.
Functional parameters to be set: RANGE (codes 001, 010, and 011 apply to this
mode).

In addition to the functionality of mode 5, the port is sampled by the ADC. The
result of the ADC conversion is stored in the port's ADC data register. The host can
access that register to monitor the voltage at the port.

When the ADC input voltage range is set from 0V to 2.5V, (RANGE = 100 or 110),
the DAC data register value must be limited to the range of values corresponding
to OV to 2.5V at the port. Internally, the DAC data register value is clipped, so that
the PIXI port voltage is contained within a range from OV to 5V to prevent device
damage.

Functional parameters to be set: AVR, RANGE

The port is configured as a single-ended ADC input.
Functional parameters to be set: RANGE, # OF SAMPLES

The port is configured as a differential ADC positive input.
Functional parameters to be set: RANGE, # OF SAMPLES, ASSOCIATED PORT
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BIT FIELD NAME

DESCRIPTION

1001: Mode 9 - Negative analog input to differential ADC

The port is configured as a differential ADC negative input.

The number of samples to average is defined by the associated positive port. The
functional parameter RANGE must be identical to that used by the corresponding
positive port.

A port configured in mode 9 can be associated to more than one port configured in
mode 8.

Functional parameter to be set: RANGE

1010: Mode 10 - Analog output for DAC and negative analog input to differential ADC
(Figure 4)

While this port drives the voltage corresponding to its DAC data register, it also
operates as the negative input for the ADC.

The number of samples to average is defined by the associated positive port. The
functional parameter RANGE must be identical to that used by the corresponding
positive port.

A port configured in mode 10 can be associated to more than one port configured
in mode 8.

When the ADC input voltage range is set from 0V to 2.5V (RANGE = 100 or 110),
the DAC data register value must be limited to the range of values corresponding
to OV to 2.5V at the port. Internally, the DAC data register value is clipped, so that
the PIXI port voltage is contained within a range from 0V to 5V to prevent device
damage.

Functional parameter to be set: RANGE

1011: Mode 11 - Terminal to GPI-controlled analog switch (Figure 11)

In this mode, two adjacent ports can be connected together through an analog
switch controlled by a GPI-configured port (designated by the functional parameter
ASSOCIATED PORT). This function involves three ports. The switch controlling
port needs to be separately configured in GPl mode. Only the port with the lower
index needs to be configured in mode 11. The port with the higher index can be
configured in any other mode, except mode 2. If the port of higher index operates
in an ADC-related mode (mode 6, 7, 8, or 9), the signals applied to the port in
mode 11 must comply with the input voltage range for which the port of higher
index is configured.

Ports 5 and 11 cannot be configured in mode 11, as there is no switch between
ports 5 and 6 and between ports 11 and 0.

Functional parameters to be set: INV, ASSOCIATED PORT

1100: Mode 12 - Terminal to register-controlled analog switch

This mode is identical to Mode 11, except that the switch remains closed as long as this
port is configured in mode 12.
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FUNCIDI[3:0] FUNCPRM[11:0]
MODE DESCRIPTION 15 | 14 13 | 12 1" 10 9 7 6 5 3 2 1 0
0 High impedance 0 0 0 0
Digital input with
1 programmable 0 0 0 1
threshold, GPI
2 Bidirectional Ieyel 0 0 1 0
translator terminal
Register-driven digital
3 output with DAC- 0 0 1 1
controlled level, GPO
Unidirectional path
4 output with DAC- 0 1 0 0 INV ASSOCIATED PORT*
controlled level, GPO
5 Analog output for DAC 0 1 0 1 RANGE
Analog output for DAC
6 with ADC monitoring 0 ! ! 0 AVR RANGE
7 | Positiveanaloginputto | o | 1| 1 0 RANGE # OF SAMPLES
single-ended ADC
g | Positveanaloginputto | | o | 4 | 5 | g RANGE # OF SAMPLES | ASSOCIATED PORT*
differential ADC
Negative analog input
o to differential ADC ! 0 0 ! 0 RANGE
Analog output for DAC
and negative analog
10 input to differential ADC 1 0 1 0 0 RANGE
(pseudo-differential
mode)
Terminal to GPI-
11 controlled analog 1 0 1 1 INV ASSOCIATED PORT*
switch
Terminal to register-
12 controlled analog 1 1 0 0
switch

R— MERE. ERMEOHDE— R
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ADCF—FL 2% (5HHY)

BIT FIELD NAME DESCRIPTION
ADCDAT_0[11:0] ADC data for port i (0<i<11)
ADCDAT_1[11:0] e  12-bit data produced by the ADC when converting the analog input signal on port i.
ADCDAT_2[11:0] e  The conversion result is represented in straight binary for ports configured in single-
ADCDAT_3[11:0] ended mode (modes 6, 7), and in two’s complement for ports configured as an ADC
ADCDAT_4[11:0] positive input (mode 8) in differential or pseudo-differential mode (mode 9). The ADC
ADCDAT_5[11:0] data register of the port configured as an ADC negative input in differential (mode 9)

11:0 ADCDAT_6[11:0] or pseudo-differential mode (mode 10) contains 0x0000.

ADCDAT_7[11:0]
ADCDAT_8[11:0]
ADCDAT_9[11:0]

ADCDAT_10[11:0]
ADCDAT_11[11:0]

DACTF—HL IR 5 (ZEV/Ed )

BIT

FIELD NAME

DESCRIPTION

11:0

DACDAT_0[11:0]
DACDAT_1[11:0]
DACDAT_2[11:0]
DACDAT _3[11:0]
DACDAT_4[11:0]
DACDAT_5[11:0]
DACDAT_6[11:0]
DACDAT_7[11:0]
DACDAT_8[11:0]
DACDAT_9[11:0]
DACDAT_10[11:0]
DACDAT_11[11:0]

DAC data for port i (0<i<11)
e  12-bit DAC data for port i.
e The data is represented in straight binary.
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Supply Voltage
AVSSIO -2.5
AVDDIO 12.5
DVDD 3.3
AVDD 5
DAC_REF 25
ADC_EXT_REF 25
Name Address Value Description
gpo_data_P10P6_P5P0 0x0D 0x0000 | GPO data for PIXI ports P10 to P6 and P5 to PO
gpo_data_P11 Ox0E 0x0000 | GPO data for PIXI port P11
device_control 0x10 0x00c0 | Device main control register
interrupt_mask 0x11 Oxffff | Interrupt mask register
gpi_irgmode_P5_PO 0x12 0x0000 | GPI ports P5 to PO mode register
gpi_irgmode_P10_P6 0x13 0x0000 | GPI ports P10 to P6 mode register
gpi_irgmode_P11 0x14 0x0000 | GPI port P11 mode register
dac_preset_data_1 0x16 0x0000 | DAC preset data #1
dac_preset_data 2 0x17 0x0000 | DAC preset data #2
tmp_mon_cfg 0x18 0x0000 | Temperature monitor configuration
tmp_mon_int_hi_thresh 0x19 0x07ff | Internal temperature monitor high threshold
tmp_mon_int_lo_thresh 0x1A 0x0800 | Internal temperature monitor low threshold
tmp_mon_ext1_hi_thresh 0x1B 0x07ff | 1st external temperature monitor high threshold
tmp_mon_ext1_lo_thresh 0x1C 0x0800 | 1st external temperature monitor low threshold
tmp_mon_ext2_hi_thresh 0x1D 0x07ff | 2nd external temperature monitor high threshold
tmp_mon_ext2_lo_thresh Ox1E 0x0800 | 2nd external temperature monitor low threshold
reserved_20 0x20 0x0000 | Configuration register for (reserved) N.C.
reserved_21 0x21 0x0000 | Configuration register for (reserved) N.C.
port_cfg_p0 0x22 0x7100 | Configuration register for PIXI port PO Single Ended ADC
port_cfg_p1 0x23 0x5100 | Configuration register for PIXI port P1 DAC
port_cfg_p2 0x24 0x9100 | Configuration register for PIXI port P2 Differential ADC (+)
port_cfg_p3 0x25 0x9100 | Configuration register for PIXI port P3 Differential ADC (-)
port_cfg_p4 0x26 0x6100 | Configuration register for PIXI port P4 DAC with ADC Monitoring
port_cfg_p5 0x27 0x1000 | Configuration register for PIXI port P5 GPI
reserved_28 0x28 0x0000 | Configuration register for (reserved) N.C.
reserved_29 0x29 0x0000 | Configuration register for (reserved) N.C.
reserved_2A 0x2A 0x0000 | Configuration register for (reserved) N.C.
port_cfg_p6 0x2B 0x3000 | Configuration register for PIXI port P6 GPO
port_cfg_p7 0x2C 0x0000 | Configuration register for PIXI port P7 Software Controlled Analog Switch
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REVIbVIPDENTFAIVEEE)

Name Address Value Description
port_cfg_p8 0x2D 0x0000 | Configuration register for PIXI port P8 Software Controlled Analog Switch
port_cfg_p9 Ox2E 0x1000 | Configuration register for PIXI port P9 Level Translator
port_cfg_p10 0x2F 0x4009 | Configuration register for PIXI port P10 Level Translator
port_cfg_p11 0x30 0x5100 | Configuration register for PIXI port P11 DAC
reserved_31 0x31 0x0000 | Configuration register for (reserved) N.C.
reserved_32 0x32 0x0000 | Configuration register for (reserved) N.C.
reserved_33 0x33 0x0000 | Configuration register for (reserved) N.C.
reserved_60 0x60 0x0000 | DAC data register for (reserved) N.C.
reserved_61 0x61 0x0000 | DAC data register for (reserved) N.C.
dac_data_port_p0 0x62 0x0000 | DAC data register for PIXI port PO Single Ended ADC
dac_data_port_p1 0x63 0x0000 | DAC data register for PIXI port P1 DAC
dac_data_port_p2 0x64 0x0000 | DAC data register for PIXI port P2 Differential ADC (+)
dac_data_port_p3 0x65 0x0000 | DAC data register for PIXI port P3 Differential ADC (-)
dac_data_port_p4 0x66 0x0000 | DAC data register for PIXI port P4 DAC with ADC Monitoring
dac_data_port_p5 0x67 0x0666 | DAC data register for PIXI port P5 GPI
reserved_68 0x68 0x0000 | DAC data register for (reserved) N.C.
reserved_69 0x69 0x0000 | DAC data register for (reserved) N.C.
reserved_6A O0x6A 0x0000 | DAC data register for (reserved) N.C.
dac_data_port_p6 0x6B 0x0666 | DAC data register for PIXI port P6 GPO
dac_data_port_p7 0x6C 0x0000 | DAC data register for PIXI port P7 Software Controlled Analog Switch
dac_data_port_p8 0x6D 0x0000 | DAC data register for PIXI port P8 Software Controlled Analog Switch
dac_data_port_p9 Ox6E 0x0666 | DAC data register for PIXI port P9 Level Translator
dac_data_port_p10 Ox6F 0x0666 | DAC data register for PIXI port P10 Level Translator
dac_data_port_p11 0x70 0x0000 | DAC data register for PIXI port P11 DAC
reserved_71 0x71 0x0000 | DAC data register for (reserved) N.C.
reserved_72 0x72 0x0000 | DAC data register for (reserved) N.C.
reserved_73 0x73 0x0000 | DAC data register for (reserved) N.C.
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MAX11311
BE
PART TEMP RANGE  PIN-PACKAGE
MAX11311GTJ+ -40°C to +105°C 32 TQFN-EP*
MAX11311GTJ+T  -40°Cto +105°C 32 TQFN-EP*
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PROCESS: BiCMOS
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547 J—FK No. INF—2No
32 TQFN-EP T3255+9 21-0140 90-100015
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