GND =
zo za th BRRAxx
posu] 2. |8888EE
2222 avop L |22%8
$55% 3% |5338RY
. +24VDC
Micro-Controller
j q 3 +24V input R6
3 10K
FPO8HoRZ000u Lo 5=
¥838583322044208 =4
332253792288%522995553 R3
38 g 35 2377758 1snFkv] |1 [V562A3P R5
ge §58822 P2 u PTCL == 10K
S03806% 1 [— WH60-110 [e7] [15nF/1K
<2253
53 SSE 2 1mH
a0 m GND_24DC
FEaEg 3 R1 R2) C4 C3 R4 - e
1 | MISO5 PIN
2] hoce A MISOs V56zA3P VE6ZA3P) 15nF/KV \Vs6zA3P “RED LED
3| Apce P1_4ISPMAIPLAI4)IRQ2 sCK FL 2 L2 *la30urs0v
4 Apcr P1_5/SPMS/PLAI[S]/IRQ3 433V i — o aavne GND_24DC
5 Apcs P4_1/ADY/PLAO[9] miso? 8 — :
£ Apce P4_0/ADBIPLAO]8] S Misos PWR25 1mH IN4007
+33v ¢ e ADUCT027BSTZ62 freted a
= ADCNEG P1_6ISPMBIPLAI[6] [—S2— ] MOSI +24V -> +5V -> +3.3V
GND 10 1 pACO/ADC12 P1_7/SPM7/PLAO[0] L S O
1L DACVADCI3 P2_2/RSIPWMOLIPLAO[7] +24VDC (5V)
uL
R9 12 pAca/ADC14 P2_1/WSTPWNOHIPLAC[E] zsggg vee U2 ADP1715ARMZ-3.3-R7 +33V
1K 12 DAC3/ADCIS P2_TPWMILIMS3 4
LED;? ™S ™S P3_7/AD7TIPWMSYNCIPLAI[15] [—A47 I VIN
ol oI P3_6/AD6IPWMTRIP/PLAI[14] [—45 —_—
PO_1/PWM2H/BLE LKI VIN c8
RUN LED 12| pgy Cas G5l 10uH C10] ES co
P4_6/AD14/PLAO[14] P0_7/ECLK/XCLK/SPMB/PLAO[4] GND
191 py 7/ADISIPLAO[1S] P2_0/SPM/PLAO|5)/CONVSTART (—42—( ] SPISELL 0.1F) 10nF 47uF |0.1uF
é—m— BM/PO_O/CMPOUT/PLAI[T)IMS2 IRQUPO_5/ADCBUSY/PLAO[2}/MS0 |—41 GND
z GND_24DC WRF2405MP-2W5
swil = c25 ca4 —= — —
w s =5 12073 12pF ~GND ~GND ~GND
serial download < BzaT 3
) 333z 2 Iz
= g dzgp §  gas =ono
= GND - I3:z3323y ZaE
z ke S8333553 SS=
z 5 §§§§z§gz §§§ +33V AVDD
s g S38kshb2s I35 L5
= = 4 !
2 50800888525 2F 5% for ADUC7027
5xoEZ0B255555555, 353 c17_Jce1 _[ce3  10uH c22 _Jcis
EEENCEEEEE NN e
0.1uF Jo.1uF ~ J10uF 100 Jo.1uF
v J{44d 4444444
+33V L L
= GND — GND
<o o 2 &
g8l 8§38 ¢
3| 55353
= onp ~GND
Possible improvement to use of the ADUC7027:
1. Use the VE-input on the ADuM1401's- this enables one to connect 6 of the MISO signals to the “one” MISO input on the ADUC7027
2. The MISO signals from the ADuMS5401s can be routed through the PLA on the ADUC7027 to be connected to the same MISO PIN as above
3. The HW SPI could then be used which could also be faster then the software-implimented protocol
+33V saav w RS232 Isolation
a w % VISO
s 8z
vee
R8 7 RN2 RN1
10K <10K 10K 10K
ci6 _cie _|co
047uF [0.47uF [0.47uF a1
MBRO530 (o
£ 1+—0o
— 1+ _Jcos _Jcaz L3 | w2 Io
™ = T 2r o ~ GND o gl —i I—1—0
g 8 2228 22838 C2747uF |0.1uf |10nf{ & | 2321 Ry 2 1o
= 53353 5353 5 . 8232!? I P
RO $—1— 4 lo
22 RX [ AAN 8 a5
GND  232_TX S10R i )
—  RS-232female
JTAG Connector GND_Rs23?
Refer to AN-0971 for layout guidelines
+33V =
GND_Rs232 SMBI20CA SMBI20CA
3
L Fen -
3 ’ 0.1uF ~ GND_RS232
L —
& 99 1
8 —q 1 12
10K 11
—q 15 16
—q 17 18
—q 19 20
1DC_20

GND
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Input Channels 1 and 2 are identical

Voltage (0-5V, 0-10V) and Current (0-20mA, 4-20mA) inputs

Current/Voltage Inputs RA7

SEL1 3

RA7 allows for open circuit detection of RA3 in current mode
To use this one must Remove RAB, short RA4 and size RA3 accordingly

UA4 CA15
M
A1 LAG RA4 To.
2 Yy 4 +IN Vs 0.1uf .
Ferrite Bead 330K CA3 (Connected to 0.5V Bias)
ADC1_RG2 D__L RG REF ADCL_IN1_N
2PIN RA3 100pF ADC1_GND To Switches
AL 250R ADC1_RGL W RG VouT ADCI_IN1_P
25ppm/°C CA6 RA6 _ICA29 51K
100K "7 -IN +VS
CA1] g DAL 470pF 1.5nF 51kOhm for 2X Gain
S . Open for 1X Gain
1nF S Diode 1N4148 cpzg” ADCI_GND AD8220ARMZ
s .
] One may consider
I 100pF replacing the AD8220 0.1uf | 10uF
) )y z I usmg the AD8226; the divider RA4, RAG with an AD8226 The AD7793 is specified for an AVDD of 2.7 V to 5.25 V under normal operation. For
~1250-0hm load resistor for Current inputs may be reduced and thus provide better performance loads greater than 10mA the output voltage of the ADuUM5401 is 4.75 V t0 5.25 V,
ADC1_GND 8 A resistor with a lower drift This is due to a lower headroom requirement on the input voltage. though for lighter loads it is 4.7 V to 5.4 V. For this reason one may wish to either
< will increase performance ADC1_GND ensure that the isolated circuit draws more than 10mA during operation, or else
place a diode in series with the AVDD supply of the AD7793 to ensure the AVDD
Isolated Power and data voltage is within the specification. This circuit draws ~4.8 mA typ.
Diode drop needed to ensure correct CA30| | 1nF/4KV 5V
Switches for various input ranges and settings, ., Ve e e o e 1: e
KAL DA3 .
AD8220 Gain Select  ADC1_RG1 (] ADC1RG2  ADB220 Gain Select [Refer to AN-0971 for layout guidelings .
Current i/p (Load resistor) i I oA CAZBICASS vAe _LCA32 _I_CAZS
ul i istor) ADC1_IIN MBR0530 1 16 -~
To ADC channell+  ADCL N+ ADCLINLP  AD8220 Vout 47uF | Joauf J10nF e T JionF 0.0uf |cp22 S RAL4
To ADC channell- ADCL_IN- ADCL_INI_N  AD8220 Vbias SPISEL1 VIA VOA ADC1_CS = 10K
2.5V Reference ADC1_VREF ADCL_REF+  To ADC Reference — SCK VIB VOB ADC1_SCLK 0.1uf VADCL
; ADCL_IOUT2 1o ADC current sources GND MOsI vic  voc ADCL DIN
Thermister for TC measurement ADC1_IOUT1 MISO1 VOD  VIDI 11 | ADC1_DOUT
SWEDIP I -y VE2 10
RA9 \/ 8 GNDL GND2 —2
Thermister ADC1_GND
1K ADUM5401BRWZ <7
ADC1_REF+ CAB3L|| InF/4KV ADC1_GND
T
ADC (And thermocouple input)
+VADCL . . .
cals |cAls Precision 2.5V Reference and 0.5V Input Bias
ADCL_GND 1onF~T1onF +VADCL +VADC1
) CA16 UAS RA17 UA2 ADC1_VREF CA9
ADCLSCLK [ 1 | ADC1_DIN o
Thermocouple Input 2 ?:CLI"(K DODLIJ’-\,‘- }g 8 ADC1_DOUT 10R 2 VIN VOUT 8 2.5V, 3ppm/°C
JA2 O1UF | pervouns Bi cs’ DvDD cAzl _catl 3 nic TRim 5 cAdl_[cA12 RAL Uns 0.1uf
RAL0 1K . ADC1_IOUT1 : EEP Agﬁg _I_AZ_T_A7 100F Ouf 1| gr)\m ,:lc) 100F 0Auf L Sask o~ ADC1_GND
+ 8 + 5| ) .
1 6 A,ng_)) JOUT2 % ADC1_louT2| |0.1uf |10uF 25pp?ﬁll°€ 25ppm/°C v RAS 0.5V Bias for ADC inputs
RA1lL 1K ADC1_IN2 P AIN2(+) REFIN(-) ADR441BR SN -IN 4 (] ADCLINLN
2PIN ADCI_IN2_N AIN2() REFIN(+) ADCL_REF+ R
C:|A24 CA10 Rfl*é AD8B01ARTZ CAs| CA13
AD7793BR .
+ 3BRU 0.1uf ADC1_GND 0.1uF < 25ppmrec  ADCLGND 10uF 0.1uf
ADCI_IN . ADC1_GND
ADCL_IN- From Switches -
ADC1_GND
ADC1_GND ADC1_GND
3-Wire RTD input Current Sources for 3-wire RTD measurement
l_<:| ADC1_IOUT1
ADC Reference created by excitation
JA3 currents through 5.1k preg:smn reisitor ¢ RALZ 1K (] ADCLIN2 P
3 ] ADCLREF+ _learr To ADC Channel 2
2 RALS 1K TS ADC1_IN2_N
1 ’ < _IN2_|
3pin _lca20 _jca2l
RTD Measure input REFA1 ADCL_loUT2 10nF 10nF
5.1K
25ppm/°C
Precision resistor for 3-wire RTD measurement
ADC1_GND
; ADC1_GND Title: PLC Demo System Schematics (ADC1)
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1

Input channels 3 and 4 are identical

Voltage (0-5V, 0-10V, 5V, £10V) and Current (0-20mA, 4-20mA, +20mA) inputs

SEL3 3

RC1: 250-Ohm load resistor for Current inputs

Current/Voltage Inputs ¢ RC4 A resistor with a lower drift
51K will increase pfggrmance uc4 -VADC3 cc17
RC2 4 | vs |4 ‘ 0.1uf ?7 )
Ferrite Bead 249K 51kOhm for 2X Gain ADC3 GND (Connected to 2.5V Bias)
zc1 RC1 RC14 CC31 CcC4 RG REF 6. = <:| ADC3_VREF
2PIN c1 250R 68K 2 20F TT000F RCS To Switches
@ 25ppm/°C CC30 - Op! RG vouT |—L1 (] ADC3_INLP
o +VADC3
8 470pF 3 SiK -IN +VS ——cc1s
23 RC15 CC6 & —
2 ADC3 GND 0 (ot ol /A 0.1uf
2 Lc7 RC3 100pF § o AD8220ARMZ cci5 _jcc2
= YN < 2 o id 10uF (+15V) 3k Resist ded to al t
© i ! ne may consider esistors needed to always mee
g Ferrite Bead 249K 3 replacing the AD8220 24V -> +15V (Isolated +VADC3  load requirements on DC-DC
< < with an AD8226
+24VDC Lc3 ucs RC8
2 ADC3_GND ADC3_GND jr— A +VO PN _[ccs 3K |
| v VIN LC1 10uH
g CCI1 _|CC10 10uH ov |1 “Joanr
<
e Jour oo o LC2 10uH ADC3_GND
U S
Switches for various input ranges and settlngvsADC3 GND_24DC IA2415KS-1W
KC1
AD8220 Gain Select ADC3_RG1 i (] ADC3_RG2 AD8220 Gain Select
SEL3 3
Current i/p (Load resistorhnpc3_IIN+ 4 ADC3_IIN-
To ADC channell+ ADC3_IN+ ADC3_IN1_P  AD8220 Vout P -
To ADC channel1- ADC3_IN- ADC3_VREF ~ AD8220 Vbias Digital Isolation
2.5V Reference ADC3_VREF ADC3_REF+ To ADC Reference
ADC3_I0UT2  Tg ADC current sources 33V ADC3_+SV
Thermister for TC measurement ADC3_IOUT1
SWEDIP -
RC6 cc29 _[ccas uc7
Thermister “Tiowr Jo. 1— vpp1 vDD2 To.
T 10uF 0.1uf GNDL GND2 15 0.1uf RC13
SPISEL3 3 VIA  VOA ADC3_CS 10K
ADC3_REF+ — scK 4 VIB VOB ADC3_SCLK
GND ~ MOSI 5 ADC3_DIN
MISO3 6 xg:[, x,%ﬁ 11 ADC3_+5V
; VEL VE2 (1)“
. GND1 GND2
ADC (And thermocouple input)
ADUM1401CRW v
ADC3_GND
CC20 _jCC21
il; -
10nF 10nF
ADC3_GND ucs
CC18 | ADc3 SCLK [ 1 [ g1k DIN ADC3_DIN ADC3_+5V i .
Thermocouple Input D3 —2 |k pout i@ ADC3_DOUT 15V -> 5V (Linear) 5V -> 2.5V precision reference
JC2 01uF |ADC3_IOUTL Bi < Voo (+5V)
2 RO K - 5 }S,EI@ Agﬁg _lceas [ece +VADC3 ADPI720ARMZ-5-R7  ADC3 +5v  ADC3_+5V
[ & | AN IlouT2 11 (] Abca_loutz| (10uF |0.1uf ucs
RC10 1K ADC3_IN2_ P AIN2(+) REFIN(- IN ouT VIN VouT ADC3_VREF
2PIN c10 ADC3_IN2_N A,Nzﬁ_,)REF,N(% ADC3_REF+ EN G cc3 3 NC TRIM —5
ADTISERD e cc12 ccs ot —{™ no [ ccz ccl4
ADC3_IN+ . 0.1uf APC3.GND 22uf {Q “H Z2uf ‘ GND TP & 0T Touf
ADC3_IN- From Switches : ADRA41BR
ADC3_GND N/
- ADC3_GND ADC3_GND ADC3_GND
GND
3-Wire RTD input Current Sources for 3-wire RTD measurement
ADC3_I0UT1 Header can connect to ADuC7027 ADC
ADC Reference created b tation (Using this feature will comprimise the isolation)
JC3 Clrrents tﬁrgugicselakepregiselgﬁlr%:s?mr : RCLLIK (] ADC3_IN2 P 6220 JPC1
3 (] ADC3_REF+ cCc19 AD8220+ ADC3_IN1_P 12 VIN3_P
2 RC12 1K To ADC Channel 2 'ADE220- ADG3 VREF B 1o 8 ViNg T0 ADUCT027
1 g (] ADC3_IN2.N 5 6
3pin _|Ccc22 _jccz3 Header 3X2
RTD Measure input REFC1 ADC3_louT2 10nF 10nF
= GND
gsé':m,ac ADC3_GND
Precision resistor for 3-wire RTD measurement
ADC3_GND

VADCS_GND
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Output channels 1 and 2 are identical
24V -> +15V (Isolated Digital Isolation
+3.3V 4.5Vtyp DVcc from AD5422
DvCCl
(+15V) 3k Resistors needed to always meet
LE4 +VDAC1 load requirements on DC-DC CE7 UE1 CE8
+24VDC LE1 UE2 0.1uf ! yRDl VODZ e Joauf
f— VO DACCS1 3 VIA  VOA 14 DACL_LATCH
VIN SCK 4 VIB VOB 13 DACL_CLK
CEl  10uH ov MOSI 5 vIC  VOC 1 DACL_DIN
o ATUF MISO5 6 voD  VIDI 11 DAC1_DOUT
- GND VO L7 | ver VE2 ;0
DACL_GND
GND_24DC {AZA1EKS2W _ GND1 GND2
p— ADUM1401CRW
~ GND ;; DACL_GND
Voltage (0-5V, 0-10V, 5V, +10V) and Current (0-20mA, 4-20mA, 0-24mA) outputs
External supply Up to 32V
- This can be used to increase the output compliance to:
Positive DAC Suppl i
VDACL +AVDD1 pply (29.5 - DE2 diode drop)Volts
DE2 JE1
K 5[
CE15
CE10 CE11 E3 CE1 CE14 o1 ZEL|33V =
DVce 4.5Vtyp 10uF, 0.1uf 0.1uf 4.7uF +VDACL +32Vdc (optional)
ofp from AD5422 N\ DE1
bveer Avss AVDD
DAC1_GND DACL_GND
ceo] cea) pvce -VSENSE DACl _GND LE5 o IE2
FAULTL [ — 3 | FaAOCT YN
10uFg 0.1uf FVSENSE T ferrite bead 7E2| 20v
GND vout 1 +AVDD1 DE3 2PIN
DAC1_GND CLEAR_SELECT BOOST 0 Voltage output
DAC1_GND CLEAR lout 18 QE1,/ External Boost Transistor -VDACL
->Reduces power dissapated in the AD5422
DACLLATCH [ T | | ATCH NC —18- _l4nF RE3 1K | (s will introduce a small gain ertor DACLGND  JE3
DACI_CLK [ a SCLK ccompl 17 CE3 NG Internal boost transistor also available
Compenasation Capacitor CE3 10R
DACLDIN [ — 9 1 spiN DVCC_SELECT —16-allows up to 1uF load to be _LCE4 +AVDD1 DE4 2R3y PETN
driven at Vout.
DACLDOUT [ 10| gpo REFIN riven at vou 22nF Current output
CE12 lout compliant to AVDD-2.5V
GND REFOUT - nF bACL GND
GND RSET DAC1_GND
15K
DACL GND AD5422BREZ External Current Setting Resistor DACL_GND DACL_GND
- This low drift resistor reduces lout temperature drift.
Internal Current Setting Resistor available DAC1_GND
Title: PLC Demo System Schematics (DAC1)
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Output channels 3 and 4 are identical
24V -> +15V (lIsolated Digital Isolation
+3.3V 4.5Vtyp DVcc from AD5422
DvCC3
(+15V) 3k Resistors needed to always meet
LG4 +VDAC3 load requirements on DC-DC CG UG1 CG8
L vDD1 VDD2 To
+24VDC LG1 UG2 0,1uﬂ GNDL GND2 15 0.1uf
f— VO DACCS3 3 VIA  VOA 14 DAC3_LATCH
VIN SCK 4 VIB VOB 13 DAC3_CLK
CG1  10uH ov MOSI 5 vIC  VOC 1 DAC3 DIN
0.47UF MISO7 6 voD  VIDI 11 DAC3_DOUT
A7 GND VO L7 | ver VE2 10
GND_24DC DAC3_GND GND1 GND2 —2
) 1AZAISKS-2W —_— ADUMIAOICRW X7
=GN DAC3_GND
Voltage (0-5V, 0-10V, 5V, +10V) and Current (0-20mA, 4-20mA, 0-24mA) outputs
External supply Up to 32V
- This can be used to increase the output compliance to:
Positive DAC Supply . i
VADC3 +AVDD3 (29.5 - DE2 diode drop)Volts
DG2 JG1
1
CG9 CG10 CGl CG12
UG3 2PIN
DVcce 4.5Vtyp 10uF, 0.1uf 4.7uF| 0.1uf +VDAC3 +32Vdc (optional)
ofp from AD5422 N\ DG
bvces Avss AVDD
DAC3_GND DAC3_GND
ce7] ca2 pvee VSENSE DAC3 GND DAC3_GND  JG2
FAULTS [ — 3|
100F)_0.1uf FAUL FVSENSE T }
. ferrite bead zGo| 20v
GND vouT +AVDD3 DG3 2PIN
DAC3_GND CLEAR_SELECT BOOST 0 Voltage output
-VDAC3
DAC3_GND CLEAR lout 18 QGL,/ External Boost Transistor
->Reduces power dissapated in the AD5422
DAC3 LATCH [ — T | ATCH NC (18— _[4nF RG3 1K This will introduce a small gain error _ - DAC3 GND  JG3
DAC3_CLK [ 8 SCLK CCOMPL 17 CG3 AN Internal boost transistor also available
Compenasation Capacitor CG3 10R
DAC3DIN [ 9 | gpiN DVCC_SELECT |—16—allows up to 1uF load tobe __|CG13 +AVDD3 DG4 263 20v PN
driven at Vout,
DAC3 DOUT [ — 10| gpo REFIN rvend guACSNREF 22nF Current output
lout compliant to AVDD-2.5V
GND REFOUT —14—
RG1 DAC3_GND
GND RSET DAC3_GND
AD5422BREZ 15K
External Current Setting Resistor DAC3_GND
DAC3_GND This low drift resistor reduces lout temperature drift
Internal Current Setting Resistor available DAC3 GND
15V -> 2.5V precision reference
+VDAC3
uG4
VIN VOUT DAC3_VREF
NIC TRIM —5
CG17] CG1g ™ NC CG16|CG15
100F] 0.1uf GND TP 100F |0.1uf
ADR445BRZ
DAC3_GND ; .
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