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Precision Industrial Temperature Control

« Overview
Industrial control processes often require accurate temperature monitoring and control. By using
the 32-bit RX23E-A microcontroller (MCU) with a precision analog front end, this system
provides accurate temperature measurements with a minimal number of components.

« System Benefits
— Highly integrated MCU with 24-bit Delta-Sigma ADC allowing for minimal components

— RS-485 transceiver with high electrostatic discharge (ESD) protection for robust industrial
interfaces

—Low noise power component selection
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Precision Industrial Temperature Control

WINNING COMBOS
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Precision Industrial Temperature Control

Device
P/N Key Features
Category
RX23E-A _ : . : :
MCU 32-MHz, 32-bit MCU with built-in analog front end and 24-bit delta-sigma ADCs
RSF523EXXXXX
5 ISL85415 Wide VIN 500mA Synchronous Buck Regulator
ower
ISL9007 High Current LDO with Low IQ and High PSRR
Ultra low noise, high DC accuracy precision voltage reference with wide input voltage range.
Analog ISL21090BFB3252-TK 1.9uVp_p 0.1Hz to 10Hz noise with an initial voltage accuracy of 0.02% and 7ppm/°C.
ISL3172E +15kV IEC ESD protected, 3.3V, half-duplex, 250kbps RS-485/RS-422 transceiver.
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RX23E-A — Analog front end mounted 32-bit MCU

32 MHz RX v2 Core with 2 low-noise and low-drift 24-bit delta-sigma A/D converters

Analog Front End Features i

AVCCO

Max. operating frequency: 32MHz avssaf

» Dual 24-bit delta sigma A/D converters: Up to 23-bit effective resolution, o ; ress
Programmable data rate 7.6 sps to 15,625 ksps oo 8= M ey s
= PGA: Rail-to-rail analog input, Gain 1 to 128, Offset drift 10 nV/°C, Gain drift 1 arerin tee o o
ppm/°C s | _, : -
. . - AINTIANDOT 5 Filier o O IERS UM Other function
= Voltage Reference: Low drift 4ppm/°C with good temperature stability AnNo02 r ae : Pumal orc || [ror Lo ] X[oowors

AINSIANDDS

= Excitation Current Source: Matched programmable current source iy

MCU Functions

» CPU: 32-bit RXv2 (64 DMIPS @ 32 MHz), DSP/FPU for digital signal processing
» Up to 256KB Flash, 32KB RAM, 8KB Data Flash (1M write/erase cycles)
» |nterface: SPI x 1 ch, UART x 4 ch, 12C x 1 ch, CAN x 1 ch

ROM RAM o
e Lo S

ELC MPC

Safety function
IWDT || POE2

CAC D chec

CRC || DOC

R5F523T5ADFEM -40 to 85 LFQFP64/0.50
R5F523T3ADFD 64 12 -40 to 85 LQFP52/0.65
R5F523T5AGFM 128 12 -40 to 105 LFQFP64/0.50
R5F523T3AGFL 64 12 -40 to 105 LFQFP48/0.50

RTKOESXB10C00001BJ RX23E-A Evaluation Kits
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https://www.futureelectronics.com/p/semiconductors--microcontrollers--32-bit/r5f523e6adfl-30-renesas-9125439

1SL85415 — 0.5A Regulator with Integrated High Side FET

Support 3V-40V Input Voltage Range for Buck Output

Wide Working Range B p— e
= Power input voltage range from 3V to 36V 2| e ; Ll ]
= The device provides an easy-to-use high-efficiency, low BOM-count 5| soor | Ll S|
Cacor J: 1 &HD 1
solution for a variety of applications. B I T b oveef . Re2
= Up to 0.5A load over full temperature range vor v | ]S prase | b Tw T
f_[: ﬁﬂ g PGHD :__________i EN
High Efficiency and Performance (low board space) il Datut prametr stacion
= Synchronous operation for high efficiency
= No compensation required PR P IETA J 5 6541 0EH0zL REV- A imtersil
= Integrated High-side and Low-side NMOS devices = — ‘ Q v e
= Selectable PFM or forced PWM mode at light loads i e e e
= 75 r-'"" .- Vin =33V
» |nternal fixed (500kHz) or adjustable switching frequency g V=26V
300kHz to 2MHz . - - s VCC
55 ‘@ ' ity N Tl
SUIJ 0.05 010 015 0.20 0.25 030 0.35 040 045 0.50 ‘ ] ; -
Part # VlN Temp'(oc) PaCkage Outputoad () FIGURE 1. FRONT OF EVALUATION BOARD ISL85415DEM022Z
Range (V) Figure 6. Efficiency vs Load, PFM, Vqy1=5V

ISL85415FRZ 3to 36 -40 to 125 12 Ld DFN 4x3
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https://www.futureelectronics.com/p/analog--regulators-reference--switching-regulators/isl85415frz-t-renesas-8037318

ISL9007 — V, 2.3V to 6.5V/400mA LDO
High Current LDO with Low I, and High PSSR

High Performance ISL9007
= Excellent load regulation: <0.1% voltage change across full range of VIN (3.0V TO 6.5V) 8 Tuin VO vouT

load current " lun
= Very high PSRR: 75dB @ 1kHz oFF 6 5

Wide Input Voltage and Stable Output Voltage sHuTDOWN T 50 GND

= +1.8% Vo accuracy over all operating conditions c1 c2
= Wide input voltage capability: 2.3V to 6.5V g g

= Low output noise: typically 30uVRMS @ 100pA (2.5V)
High Efficiency

. C1, Ca: 14uF X5R CERAMIC CAPACITOR
= Very low quiescent current: S0pA o2 N

= Low dropout voltage: typically 200mV @ 300mA Typical Application Circuit
= Low output noise: typically 30uVRMS @ 100pA (2.5V) 08 T
= Shutdown pin turns off LDO for 1pA (max) standby current 056 Lz omA —]
Excellent Safety S o4
= Current limit and overheat protection 2
= Soft-start to limit input current surge during enable & -40°C
= 0.0
o o ~
YN e .
ISL9007IUNZ -40 to +85 8Ld MSOP 5 04 sg5°C ~
ISL9007IUKZ 2.85 -40 to +85 8Ld MSOP -0.6
ISL90071UJZ 2.8 -40 to +85 8Ld MSOP 08 34 38 42 46 50 54 58 62 6.6
INPUT VOLTAGE (V)
ISL9007IUFZ 2.5 -40 to +85 8Ld MSOP
ISL9007IUCZ 18 40 t0 +85 sLd MSOP Output Voltage vs Input Voltage(3.3V Output)
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https://www.futureelectronics.com/p/analog--regulators-reference--linear-regulators/isl9007iunz-renesas-2120143

ISL21090 — Ultra Low Noise, Precision Voltage Reference

High DC accuracy precision voltage reference with wide input voltage range

Wide Output Voltages, High Precision .

- |
» Reference output voltages: 0. 1.25V, 2.5V, 5.0V and 7.5V I S §
= |SL21090-12: £0.03%, ISL21090-25: £0.02%, ISL21090-50: T

+0.025%, ISL21090-75: +0.035%
Flexible Supply Voltage

» Operates from a single 2.0V to 8V supply (minimum and SERIAL CLOCK Bl SCLK QUT,Sj““““‘”‘

maximum voltage is dependent on voltage option) CHIP SELECT B9 csb OUTF
SERIAL DATA 1O 15010 GMND 1

= Operating temperature range: -40°C to +125°C

Output features
= Qutput voltage noise (0.1Hz to 10Hz): 1.0uV,pp typ (1.25V
option) ' REV A

DAC

Typical Application Diagram

_ inversjl
=  Supply current : 750pA (1.25V option) 1-888-INTERSIL
Ci
= T
ISL21090BFB812Z-TK 1.25 8Ld 5x4mm SOIC
ISL21090BFB825Z-TK 2.5 8Ld 5x4mm SOIC
ISL21090BFB850Z-TK 5.0 8Ld 5x4mm SOIC
ISL21090BFB875Z-TK 7.5 8Ld 5x4mm SOIC ISL2109025EV17Z Evaluation Board
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ISL317xE—High ESD Protected RS-485/RS-422 Transcelvers

+15kV, 3.3V, Full Fail-Safe, High Speed or Slew Rate Limited

ngh ESD Performance +3’.3V ) (PIN NUMBERS FOR S0IC) +3.::\|"
= +£15kV comply with IEC61000 w | g OCWE R | 4
. . Vee - — vV

» ESD protection on RS-485 1/0O pins 2 ko Al12__ Rr o ofvVee 1.
: - g XOCOC XX =

= Class 3 HBM level on all other pins (ISL3179E): >7kV 3 [RE w1 A wlz <o D

High Performance and Low Power T zlw - SRR R oy

= High data rates: up to 20Mbps —%3 P XOOOOOC W s [>%

» True 1/8 unit load allows up to 256 devices on the bus o7 ‘j‘_ﬂ’;,T

» -7V to +12V common-mode input/output voltage range
» Low quiescent supply current: 800pA (Max)
» Ultra low shutdown supply current: 10nA Typical System Block

FIGURE 3. ISL3170E, ISL3173E, ISL3176E

Protection Function and Small Package s Rorr 540, Cp 50pF | =
= Current limiting and thermal shutdown for driver overload protection 5 | Dl e —— e 5;
» Tiny MSOP packages consume 50% less board space 5 0 "
g s z
O —
Duplex (Mbps) i T
ISL3170EIUZ Full 0.25 10 Ld MSOP e
= h.-.h ——
ISL3172EIBZ Half 0.25 Yes 8 Ld SOIC £ 2581 /"‘"
o 2.0
ISL3174EIUZ Full 0.5 No 8 Ld MSOP 515
|:r.’ 1.0 — e
ISL3175EIUZ Half 0.5 Yes 8 Ld MSOP 2 05 ) r——
ISL3176EIBZ Full 20 Yes 14 Ld SOIC 5 0 ME (200ms0)
ISL3178EIUZ Half 20 Yes Ld MSOP Driver and Receive Waveforms, Low to High
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https://www.futureelectronics.com/p/semiconductors--signal-interface--rs-485-422/isl3170eiuz-renesas-3027816
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