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JUEIE, TAEFHNE T Res/ 1T

Absolute Maximum Ratings
(Voltages relative to GND.)

Voltage Range on Vo gogy oo eeeerereeroreenieeeneeennee -0.3V to +45V
Voltage Range on IN1—-IN8 .............ccoeiiiiinnnnen. -0.3V to +45V
Voltage Range on IN1-IN8

(through 2.2KQ resistors) .......cccceecvvveeeiieieeeenen. -45V to +45V
Voltage Range on DB0/DB1, CLK, SIN,

CS, MODESEL ......coovueveverrrreee, -0.3V to (VsyouT * 0.3V)
Continuous Power Dissipation (Tp = +70°C)

TSSOP (derate 27mW/°C above +70°C)............... 2162.2mwW

Operating Temperature Range

Ambient Temperature .........c.ccccccveeviceeeennnen. -40°C to +125°C
Junction Temperature..........cccccccceeeriieeeennnen. -40°C to +150°C
Storage Temperature Range............cccccccoeeeee -55°C to +125°C

Lead Temperature (soldering, 10s)
Soldering Temperature (reflow)...........

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)

TSSOP
Junction-to-Ambient Thermal Resistance (6p)........... 37°C/IW

Junction-to-Case Thermal Resistance (6)¢)........c..c..... 2°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/cn/app-notes/index.mvp/id/4083.

Recommended Operating Conditions (Note 2)

www.maximintegrated.com/cn

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Field Supply Voltage Vceoav (Note 3) 7 36 Vv
Field Inputs Voltage VINn (Note 4) -0.3 36 Vv
Logic Inputs Voltage Vioaic 0 55 \
Current-Limit Setting Resistor RREF 15 kQ
Field Input Data Rate fiN (Note 5) 200 kHz
2
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DC Electrical Characteristics
(Vce2ay = 7V to 36V, Ty = -40°C to +150°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. IN1-IN8 = 24V, 5VOUT = open,
Field-Supply Current lcc24v | RT1_RT8 = GND, all logic inputs open 16 2:3 mA
Field-Supply UV1 Alarm Off/On VoNuVv1 9 10 \
Field-Supply UV1 Alarm On/Off VOFFUV1 7 8 \
Field-Supply UV2 Alarm Off/On VoNuVv2 16.5 18 \
Field-Supply UV2 Alarm On/Off VOoFFUV2 14 15.5 \
LED On-State Current IRT-ON RRefr = 15kQ, Vccoo4y = 18V to 30V 2.2 mA
E'eld Input Threshold High-to- VIN-(INF) | 2.2kQ external series resistor 7 8.4 v
ow
Field Input Threshold Low-to- 2.2kQ external series resistor
High VINHINF) | (Note 12) o4 10.2 v
Field Input Hysteresis VHYS(INF) (2N20'$ fzx;ema' series resistor 1 v
Input Threshold High-to-Low
(at IC pin) VTH-(NP) 3 34 v
Input Threshold Low-to-High
(at IC pin) VTH+(NP) | (Note 12) 4.4 5 \Y
Input Threshold Hysteresis
(at IC pin) VHys(np) | (Note 12) 1 \Y
Field Input Pin Resistance Rinp 0.8 kQ
Field Input Current Limit INLIM ?EE:F:Z;% ?0‘ Yfchf“e’ &l?evg;’ OV 90 24 27 mA
DB1/DB0 = 0/0: no filtering 0
DB1/DB0 = 0/1 0.008 0.025 0.038
Filter Time Constant tFILTER DB1/DBO = 1/0 0.25 075 1 ms
DB1/DB0 = 1/1 1.0 3 45
Linear Regulator Output VsvouT Max I pap = 50mA 4.75 5.0 5.25 \Y,
Regulator Line Regulation dVREGNE | ILoaD = 50mA 10 mV
Regulator Load Regulation dVREG oaD | lLoaD = 1TmA to 50mA 20 mV
Logic-Low Output Voltage VoL loL =4mA 0.4 1.0 \Y,
Logic-High Output Voltage VoH loH = -4mA 4.0 \Y,
Logic-Input Trip Point VIH-IL VS(iI/SO)IJT VS(:-/SO)EJT V5(iI/7O)EJT \Y,
Logic-Input Leakage Current L -50 -30 -15 MA
Overtemperature Alarm TALRM 135 °C

www.maximintegrated.com/cn 3
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AC Electrical Characteristics
(Vce2ay = 7V to 36V, Ty = -40°C to +150°C, unless otherwise noted.) (Note 2)

MAX31912
B, TAEFHNEFRIREE/ RITEH

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Field Input Pulse Width tpw :\,'\101 fﬁg”a' capacitors on pins 1 us
HBM, all pins +2
ESD kv
HBM, IN1-IN8 with respect to GND +15
AC Electrical Characteristics: SPI Interface
(Vcgoay =7V to 36V, Ty = -40°C to +150°C, unless otherwise noted.) (Note 2)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CLK Pulse Duration tckpw | (Note 7) 20 ns
CS Pulse Duration tcspw | (Note 8) 20 ns
SIN to CLK Setup Time tsu1 (Note 9) ns
SIN to CLK Hold Time tH1 (Note 9) ns
CS to CLK Setup Time tsuo (Note 10) ns
CS to CLK Recovery Time tREC (Note 10) 12 ns
Clock Pulse Frequency foLk (Notes 7, 11) 25 MHz
Propagation Delay, CLK to SOUT tpq (Note 7) 20 ns
Propagation Delay, CS to SOUT tp2 (Note 8) 20 ns
Rise/Fall Time SOUT/FAULT tR/F (Note 7) 40 ns
Note 2: Limits are 100% production tested at Tp = +25°C and Tp = +125°C. Limits over the operating temperature range and rel-

Note 3:

Note 4:
Note 5:

Note 6:
Note 7:
Note 8:
Note 9:
Note 10:
Note 11:
Note 12:

evant supply voltage range are guaranteed by design and characterization. Typical values are not guaranteed.

If a 24V supply is not available, the device can be powered through VsyoyT. In this mode of operation, the Vogogy sup-
ply must be left unconnected. All other specifications remain identical. The field-supply UV1 and UV2 alarms will be acti-
vated (set to 1), indicating the absence of the 24V supply in this mode of operation.

When using suggested external 2.2kQ series resistors, limits of -3V to +36V apply.

fin refers to the maximum pulse frequency (1/fIN = shortest pulse width) that can be detected from the field sensors and
switches.

External resistor RrRgg can be adjusted to set any desired current limit between 0.5mA and 6mA.

See Figure 9.

See Figure 6.

See Figure 8.

See Figure 7.

This is the maximum bit transfer rate through the serializer interface.

When input current switching is enabled (DB0O/DB1 /= 00), there is no Input Threshold Hysteresis. In this case, the Input
Threshold for both falling and rising signal is the High-to-Low Threshold.

www.maximintegrated.com/cn 4
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(Ta = +25°C, RReF = 15kQ, unless otherwise noted.)
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(Ta = +25°C, RReF = 15kQ, unless otherwise noted.)
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www.maximintegrated.com/cn 7


http://www.maximintegrated.com/cn

MAX31912

JUEIE, TAEFHNE T Res/ 1T

RN A
JUMPERS TO
5VOUT
AND GND
R |
24V W Vecaay 5VouT *
c omt—— | |
%; DBt f——— C4
MODESEL T VDD_LOGIC
SIN
MAX31912
Rinx V;
fint-s—"\/\/\,—{ IN1-8 CLK | }— { <—CLK
< > F— —<i -GS
ISOLATION
- souT > {>— —l>——> souT
FAULT > {>— —I>——> FAULT
ots W RIREF  GND

$ RREF

v

Note: See Figure 1 for additional components needed for EMC.

4815t A

N BRI L

MAX31912 T M 5 O 8 1788 Fr A (IN1-IN8)B 1T 16 ) % X 2§
BWHOBEFBER, KW ERBORSIFNX), B
WX EHASIMBEANETREAABREEME KR, BT
FERANERETNRE, REEEASEZSAM L,
BN BERNRHEE R,

o i@ IIRIREF 3| B FOGND x j8] 3% 3£ &4 4N & 8 fR 18 ¥5 BR 3%
B, SIMRT1-RTSXAMEEEEEGND, A A BREREE
B, HEINT-INSH A SIFIM B EF BN S5 NI EE A&
HITHE, BEEZRBESHEEENIXM(ELE), ¥
EERBF/FRESNME SFEIEC 61131-2KE1F3FF
FEKR, BUEMTES N2EFF XLHTIHE,
RUERK IR K ES
#5228 X R ES M T R S T A RIF0 IR
o, JRK B3 BT E £ 0@ iEDBOAIDB1 5| B 1% B A0mMsE
3ms, XREEBESNER,

www.maximintegrated.com/cn

AREHFRREROPIERSE, BHEREHINBAEED
=AM ERARREN,, NiPE NS E AT X
PIEE891/3, MBRMANEE D =D PEERRAEER
E, BHETEASSHEARRINBBLTFHE,
BRAXERBESNE,

RIFERRBEAITX

MAX31912R A E B & F 6977 X B IRIER, BIHER
REBSHANRRTEIOKRFE AT, FI o #6 8 % 28 6
P FTIE FRIT B 89100 % F020% = [E MU N B3, Bl40,
WRBRAEREH2.4mA, WH N BRE2.4mAFI0.48mA
Z Ao KB EIAE0% & E LI XM B, BiR
FF 5 8 B 50 B 29 65 DB 1 0 DBOS U B ok i ik 28 1R B 19 7 3%
B, BRAXREBBESNE,


http://www.maximintegrated.com/cn

MAX31912
B, TAEFHNEFRIREE/ RITEH

24V

SENSOR OUTPUT VOLTAGE
tDELAY tDELAY

ov ,

100% ILimir

INPUT CURRENT LIMIT

20% I

INTERNAL FILTER CLOCK

T » TIME

COMPARATOR OUTPUT IS LATCHED INTO FILTER ON

RISING EDGE OF CLOCK
A1. EFELTF eI R RIS
1. ER/BRRAXBREEE
DB1 DBO BINARY VALUE DEBOUNCE TIME CURRENT SWITCHING PERIOD
0 0 0 0 DC (disabled)
0 1 1 25us 8us
1 0 2 0.75ms 0.25ms
1 1 3 3ms 1ms
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REES RABFEMCIEER, R24H T E2E THHRHIS
z T 4 B FRG BT HBL
EMC*I%;E%*E!'I‘E ﬁ:o /%§2ﬁﬁ§UET¢BT, ZﬁﬁTz }EﬁbﬂzjiﬁﬂlEC

RS HEE. BASRA. £ SRFIUZKESDHSE(IEC 61000-4

Fﬁﬁ?é@ﬁl\gﬁi1¢ﬁi¢%§1¢l1ﬁ?’£%% BT IRE, Fr 5. 6F02)Mi,

EHITTH BB T H BEREFGIRE, EREEDH

R HEETH

COMPONENT DESCRIPTION REQUIRED/RECOMMENDED/OPTIONAL
CO 4.7nF, 2kV polypropylene capacitor Recommended
C1 10uF, 60V ceramic capacitor Required
C3 100nF, 10V ceramic capacitor Recommended
C4 4.7uF, 10V low ESR ceramic capacitor Required
C5 100nF, 100V ceramic capacitor Recommended
DO 36V fast zener diode (ZSMB36) Recommended
Optional: For reverse polarity protection. This
D1 General-purpose rectifier (IN4007) diode can alternatively be placed in series with
the Field Supply (24V)
LED1-LEDS8 LEDs for visual input status indication Optional
R1 150Q, 1/3W MELF resistor Required
RiNx 2.2kQ, 1/4W MELF resistor Required
RREF 15kQ, 1/8W resistor Required

E: HTHRSEMCIERE, THETAfN g5 2 EHAInF. 1000VE 2,

24V JUMPERS TO 5VOUT
R1 AND GND
Vecasy 5VOUT —e L
co Do c1 c5 DB0 |—— J l l
L g; g; DBt |—— c3 C4
EARTH MODESEL T T VDD_LOGIC
SIN .
MAX31912
RiNx \/
fint-s—"\/\/\—— IN1-8 CLK |« <l_ <]_<_ CLK
CS |- }— {]—4—6
ISOLATION
- souT > {>— —l>——> souT
LED 1-8* FAULT > >—— —| >—1— FAULT
RIREF  GND
— EARTH *IF LEDS ARE NOT USED, USER MUST GROUND THE RT PINS.
2. #BEMCIRIP & 5
www.maximintegrated.com/cn 11
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BEOT{E

SRS TH AR TSR, BURTMODESELE &
(%3)o MODESEL = OB, 28#%H HB#E5MCRC. K&k
BRI AIKRE, X FCRC. REMITHRIREDEHILHE
S BHER 4. MODESEL = 18, 884N %H HIN1-
INSHI A IR, HBECRC. KEREHTHIBE,

HHETIE

HFBRE/N\BULERBAANNRSG, THSHEBEUE
SRBERE—E, AVPBTENEOFESBEREA,
XPBHEBN, $RENSOUTERE 724 HSING
N, §Eth &% CSTISCKR B 7E — (0 E3), %

HEED, MAFENBRIRLENG N EHEHERE
EMCT#, E4F=A16EMNNIE,

SPIiE

SR ¢E B0 R 4T I ESPITHIL,, CPHA = OK%CPOL =0, #
CST R RS INT-INSH NIR TS, $1KCS, SLENFFiAfEH
MALE B 89SOUTEIE (B EMSBH H ZSOUT, 5CLKE
xX), EABENAECLKTHR IR H, BEIEBAS ESOUT
BB, MSB#&ERI, CSAZBERN, SOUTAHSEE, N
B 20 BT o EE, M REBIIMODESELB AERE T
ST, INTZEMFFBEN LM, E6. E7. E8H
E9FT = ASPIR

_,_— SIN SIN

MAX31912 MAX31912

SIN

MAX31912

SOUT F SOUT

’( SOUT

»  TO uCONTROLLER

B3, % TIE

3. MODESELi%Z &

MODESEL SETTING

FUNCTIONALITY

1 8-bit output; [IN8—IN1]

0 16-bit output; [IN8—IN1]J[CRC (5 bit)][UV1][OT][UV2]
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