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ABSOLUTE MAXIMUM RATINGS

(Voltages relative to GND.) Operating Temperature Range
Voltage Range on Vooogy < oeeevvveeeeeiiiiiiinnn, -0.3V to +45V Ambient Temperature...............ccoeeeeii -40°C to +125°C
Voltage Range on IN1-IN8 ... -0.3V to +45V Junction Temperature................ccccoooee -40°C to +150°C
Voltage Range on IN1-IN8 Storage Temperature Range...................... -55°C to +125°C
(through 2.2kQ resistors).............cccccccnnnn. -45V to +45V Lead Temperature (soldering, 10S) .......ccoooeeeiiiinen. +300°C
Voltage Range on DBO/DB1, CLK, SIN, Soldering Temperature (reflow) ........cccoooeeiiiiiiiniinin, +260°C
CS, MODESEL .....c.oovveeviee -0.3V to (Vsyout + 0.3V)
Continuous Power Dissipation (Ta = +70°C)
TSSOP (derate 27mW/°C above +70°C).......... 2162.2mW

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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 (0a) -......... 37°C/W
Junction-to-Case Thermal Resistance (8¢) .......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 china.maximintegrated.com/thermal-tutorial.

RECOMMENDED OPERATING CONDITIONS (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Field Supply Voltage Veeo4v (Note 3) 7 36 \
Field Inputs Voltage VINn (Note 4) -0.3 36 \Y
Logic Inputs Voltage Vioagic 0 55 \Y
Current-Limit Setting Resistor RRep 15 kQ
Field Input Data Rate fIN (Note 5) 200 kHz

Maxim Integrated 2
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DC ELECTRICAL CHARACTERISTICS
(Vcgoay = 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 IcC24v | RT1_RT8 = GND, all logic inputs open 16 23 mA
Field-Supply UV1 Alarm Off/On VoNUVA1 9 10 V
Field-Supply UV1 Alarm On/Off VOFFUV1 7 8 V
Field-Supply UV2 Alarm Off/On VoNUv2 16.5 18 V
Field-Supply UV2 Alarm On/Off VoFEUV2 14 15.5 V
LED On-State Current IRT-ON RRer = 15kQ, Veoogy = 18V to 30V 2.2 mA
Eleld Input Threshold High-to- VIN(INF) | 2.2kQ external series resistor 7 8.4 Vv
ow
Eieglg Input Threshold Low-to- VIN+(INF) | 2.2kQ external series resistor 9.4 10.2 Vv
Field Input Hysteresis VHYS(INF) 2.2kQ external series resistor 1 \
Input Threshold High-to-Low
(at IC pin) VIH-(NP) 8 3.4 v
Input Threshold Low-to-High
(at IC pin) VTH+(INP) 4.4 5 v
Input Threshold Hysteresis v 1 Vv
(at IC pin) HYS(INP)
Field Input Pin Resistance Rinp 0.8 kQ
) . RreF = 15kQ, Voeoay = 18V to 30V,
Field Input Current Limit lINLIM Tp = +25°C to +125°C (Note 6) 2.2 2.4 2.7 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 0.05 0.75 11 ms
DB1/DBO = 1/1 1.0 3 4.5
Linear Regulator Output VsvouT Max I oap = 50mA 4.75 5.0 5.25 \Y
Regulator Line Regulation dVREG| INE | lLoaD = 50mA 10 20 mV
Regulator Load Regulation dVREG oaD | lLoaD = TmMA to 50mA 20 50 mV
Logic-Low Output Voltage VoL loL = 4mA 0.4 1.0 V
Logic-High Output Voltage Von loy = -4mA 4.0 V
Logic-Input Trip Point VIH-IL V;?))L(JT V5%5O>L(JT VS?Z))LT \
Logic-Input Leakage Current TN -50 -30 -15 PA
Overtemperature Alarm TALRM 135 °C
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AC ELECTRICAL CHARACTERISTICS
(Vcgoay = 7V to 36V, Ty = -40°C to +150°C, unless otherwise noted.) (Note 2)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Field Input Pulse Width tow m fﬁg”a' capacitors on pins 1 us
ESD HBM, all pins +2 KV
HBM, IN1-IN8 with respect to GND +15
AC ELECTRICAL CHARACTERISTICS: SPI INTERFACE
(Voeogy = 7V 1o 36V, T = -40°C to +150°C, unless otherwise noted.) (Note 2)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CLK Pulse Duration tcLkpw | (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 tpo (Note 8) 20 ns
Rise/Fall Time SOUT/FAULT tRIF (Note 7) 40 ns

Note 2:

Limits are 100% production tested at Ta = +25°C and/or Tp = +125°C. Limits over the operating temperature range and

relevant 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.

Note 3:

Note 4:

Note 5:

switches.

Note 6:

Note 7:  See Figure 8.
Note 8: See Figure 5.
Note 9: See Figure 7.
Note 10: See Figure 6.
Note 11:

Maxim Integrated

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

When using suggested external 2.2kQ series resistors, limits of -3V to +36V apply.
fiN refers to the maximum pulse frequency (1/fiy = shortest pulse width) that can be detected from the field sensors and

External resistor Rggr can be adjusted to set any desired current limit between 0.5mA and 6mA.
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(Ta = +25°C, Rpgr = 15k, unless otherwise noted.)
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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
Do 36V fast zener diode (ZSMB36) Recommended
D1 General-purpose rectifier (IN4007) Optional: For reverse polarity protection
LED1-LEDS 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
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*IF LEDS ARE NOT USED, USER MUST GROUND THE RT PINS.
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