ZS5SC3240 CURRENT LOOP / OWI

Z5SC3240 Configuration

Recommended AFE configuration

for test application using the
Sensor Replacement Board

Default mode is the Cyclic Mode.
After IC-reset the ZSSC3240 starts
autonomously the measurements.

OWI interface is activated for 50ms
after IC-reset.

If in this period the command 0xD9
(START_UP_OWI) is received, the
ZSSC240 stays in OWI communication
mode. Otherwise it provides the
measurement results after 50ms at
AOUT.

5r~7a€n'g 12

Gain
Polarity
ADC Resolution
ADC Offset
ADC Reference
IOffsC
Thias out

ADC Gain/Offset

Qndjustment

28

Positive

16 Bit

44%.
Ratiometric
0mY {no shift)
SuA

an

On

Smart Sensor Feature Reg. 1

l Default Mode | Cydic Mode j

OWTI Listen Time | 50ms

OWI 51 Case

Startup Window

Temp. Source

Sensor Supply  |Ratiometric Supply VDDB

Internal Rt 1.3kOhm
External Rt Mo
oWl off
MNVM lock

Charge Pump | On

internal PTAT

OWI enabled

MNVM write OK

Ext. Temp. Config 1/2

Gain 1.32 -
Polarity Positive -
ADC Resolution 16 Bit -
ADC Offset 0% hd
ADC Reference Bandgap b4
10ffsC 0mV {no shift) -
Thias out SuA -
ADC GainfOffset Off -
CM Adjustment Off -
Smart Sensor Feature Reg, 2
l DAC resolution | 136t
Dithering Dithering Off

l DAC Input Sensor -> DAC l

DAC Qutput enabled

I Aout Setup | Current loop f OWI1 f OWI2 V|

Analog Out

-

Diagnotstic

LDOctr! on

Analog Diagnostic Off

DN

| Looctrl voltage [voD = 4.8v

vl

AZ Sensor
AZ Temp.

Oversampling | Mo Overs,

AZM Sensor Off

AZM Temp. Off

-

-

-

Desired DAC resolution

'l? Sensor choice for analog output

/ DAC functionality has to be enabled

Necessary configuration for
Current Loop application in

\ combination with OW!I.

Desired regulated VDD voltage
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ZS5SC3240 CURRENT LOOP / OWI HW SETUP

HV supply voltage = 26V Measurement of the
(recommended current Loop-Current

limitation: 40mA)

Feedback (FB) pin has to The Sensor
Sensing be connected to J15 on the Replacement Board
resistor of the master PCB in order to can be applied for

close the Current Loop Current Loop

Loop-Current e
verification

21122222228 EYRRERREE

I

e ———

OWI Master Board v2.4 Evaluation Board (EB) Sensor Replacement Board
Jumpers to be set: Jumpers to be set: (SRB)
Communication Board (EB) J_CL_HV (32) J8
(FW has to be v4.20) J CL_p(J3) J10 (pins 2-3)
J9 J12 (pins 2-3)
J13 J13
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CB FW UPDATE FOR OWI IN CURRENT LOOP

For the ability of the CB to decode OWI communication, in combination with Current Loop, the firmware
(FW) of the CB has to be updated to revision V4.20.

The recent FW revision, Bootloader and the documentation for the updating process are available at the
Renesas site:
https://www.renesas.com/us/en/products/sensor-products/sensor-signal-conditioners-ssc-afe/ssc-cb-ssc-
communication-board

Follow the instructions in the Communication Board Firmware Update Application Note for flashing the
FW version 4.20 to the CB controller.

After a successful flashing process, the HW information in the ZSSC3240 GUI displays the FW version:

HW Connection

CB V4.1

< Fw V4,20 £
MCB Na

Close Port
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https://www.renesas.com/us/en/products/sensor-products/sensor-signal-conditioners-ssc-afe/ssc-cb-ssc-communication-board

ZSSC3240 CURRENT LOOP - POWER UP

After ZSSC3240 configuration, HW connection, and FW flashing:

1. Connect the Communication Board via USB to a host PC and turn on HV supply (26V)

= No current should be flowing in the Loop

2. Start the ZSSC3240 Evaluation SW

= KS5V is set to 5V when the GUI is loaded, it enables the HV supply to EB. The Current Loop is supplied.

= ZSSC3240is in Cyclic Mode, providing the measurement result at AOUT pin. The AOUT voltage is driving the CL current.

ZSSC3240 GUI after launching | Scoping the signals after GUI start

[Ees
:
Wem =] Meos.Tmerfns]  ADCResiton A Bxtseroor  [1%FS | [iogCommnicaton  pen Gomiog RENES NS
- ) wat ~ | £ Temp. Semsor []%¢. [ Log Measurement Data
N - . —
I\::;‘; llllllllllll
CMD Mode
l
=¥
3 4
o g
ves
Aml mperature
—
5] Current Loop supply voltage,
lemperature Sensar i 600 - plus
i = | measured at J3 (J_CL_p)
START Mesarement 1 5.00 Vidiv 5.00 Vidiv 5.00 Vidi 5.00 Vidiv
o ‘ i ‘ i . i . i ‘ ‘ 0'mV offset 10250 ¥ -20.000 -15.000'V
i il 4 5039V || -18my ) 2.968 V| 2539V

4985V |1 6 my TATT VN 4427V
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SW CONFIGURATION FOR OWI COMMUNICATION

1. Switch to OWI interface:
Menu -> Interface -> OWI

2. CB configuration to decode the ZSSC3240 OW!I output (modulated on the Loop-Current):
Diagnostic / Cyclic.../ Command Section tab -> OWI Master -> OWI Master Application

C3240 Evaluati oGy v3.42
Interface
Cur 12C
o[ sl
owl

leasurement Control Display Control

Sensor and Temp. Meas v | Meas. Timer[ms]  ADC Resolution [ Ext. Sensor

- lIl B8 v

Raw Measurement

[ cor. Measurement  Full Measurement Temp. Sensor [] <C

derFs

Log

og Communiication

[ Log Measurement Data

Open Com Log

RENESAS

External Sensar

Cutput fhex]: 0

A
n Terminal

Write Commands:

Temperature Sensor

n
= Send Write Command
Power OFf ‘Read Commands:
Reset
Send Read Command
START Measurement

Output fhex]:

Get Tt Valu
for Calibration

Measursment  NvM  Calbraton  Diagnostic / Cycic Configuration / Command Section  AFE Canfiguration
1 Status
DAC-Diagnostic On<Chip Diagnostics Cydlic Operation Sequence 1/2
Powered
V_DACI0_ACUT [V] = n.a. il O Sensor Bridge Meas. | Enable ~ | SM/AZSM1istSlot  Enable
o DACS0AGUT 1] < NN O Temperature Meas. | Enable w| TM/AZTM istSiot  |Enable
CMD Mode - - M =na. INP Range O
Sensor Conn, Check  |Enable v| SCcheck1stsot |Enable
SetDACnput [0..65535] | 0 | MNRange [
Update Rate oms -
Status Reguest Apply DAC-Diagnostic Sensor Short ]
TETopen [ Write to VM
o T_EXT Range
GOEETED - e [ Single Command Section OWI Master
& ma T_EXT-INN Short ]
ADC-Diagnostic Start Command Mode
W v4.18.13 sscsatraton [ OWI Master Appiication
MCB No Memory Eror [ Start Sleep Mode
et ADC-Input [0..31] IIl
Closs Port Die Crack O E—— Reset (POR)
T_EXTINP Short  []
Apply ADC-Diagnostic Single Measurement POR + START UP OWT + CM Mode
Reset Diagnostic
Write CRC
Cutput thexd: 0 Apply Sensor Check Reset (RESQ) + START UP OWI + CM Mode
Apply HV-Supply(12V)

~ | sMJAZSM-Pause [0..15] |I|
v | M/ AZTM-Pause [0..53] |I|
v SCCPause [0..1023] lIl

E Z55C3240 Evaluation SW v342
File  Interface
Current IF Setup Measurement Control
Interface  OWI [1kHz]
Owl-Address  Ox0

Raw Measurement

[ Corr. Measurement

Ful Measurement

Sensor and Temp. Meas v | Meas. Timer[ms]

G

Display Control

ADC Resolution

16 Bit. -

Ext. Sensor

Temp. Sensor [ ] ®C

[ =Fs Log Commurication Open Com Log

RENESAS

[ Log Measurement Data

Scan12CBus
Measurement  NVM  Calibrat AFE Configuratian
1c Status
DAC-Diagnostic 2Fon Sequence 1/ 2
Powered
V_DACIO_AOUT [V] =n.a e O Sensor Bridge Meas. | Enable ~| SM/AZSM 1stSiot |Enable | s /azsMPase 0.5 [ 0|
N O Temperature Meas.  |Enable «| TM/AZTM istSlot |Enable v | M/ AZTMPause [0..63] |I|
V_DACS0_AOUT [¥] =n.a.
CMD Mode INP Range O
Sensor Conn. Check |Enable v SCCheskistsiet  |Enable v sccpasel.1023 [ 0 |
Set BAC-Input [0..65535] | 0 | IMRange [
Update Rate ams -
Status Request Apply DAC Diagnostic Sensor shart  []
TETopen [ Write to N
o T_EXT Range 2
GONEETERED - e [ Single Command Section OWI Master ]
& na T_EXT-INN Short ]
. ADC-Diagnostic Start Command Mode
Fw V4.18.13 sscsatraton [ OWI Master Appication
MCB No MemoryError ] Start Sleep Mode
Set ADC-Input [0..31] IIl
Close Port Die Crack O P Reset (POR)
O

Apply ADC-Diagrostic

e -
Extarnal Sensor
il
1x) Terminal

Virite Commands:
Temperature Sensor

T_EXT-INP Short
Reset Diagnostic

Apply Sensor Check

ouputhed: [ 5]

send Read Command

E Send Write Command
Pawer OFf Read Commands:
Reset |
START Measurement

Cutput [hex]:

Get 1t Valu
for Calibration

Single Measurement
Virite CRC

Apply HV-Supply(12v)

POR + START UP OWI + CM Mode

Reset (RESQ) +START UP OWI + CM Mode
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SWITCH FROM CYCLIC MODE TO COMMAND MODE

POR (Power-On Reset)

Diagnostic / Cyclic.../ Command Section tab -
Master -> POR START_UP_OWI_C

de

Z55C3240 Evaluation SWv3.42

File  Interface

Reset Diagnostic

Current IF Setup Measurement Control Gigei#f Control Log
Interface  OWI [1kHz] Raw Measurement | Sensor and Temp. Meas ADC Resolution [7] Ext. Sensor  [] % F5 Log Communication Open Com Log E N ESAS
OwI-Address  0x0 u
[ Corr. Measurement | Full Measurement 166t v | [/] Temp. Sensor = [ Log Measurement Data
Measurement alibration  Diagnostic / Cyclic Configuration / Command Section  AFE Configuration
1 Status
DAC-Di ic On-Chip Diagnostics Cydic Operation Sequence 1/ 2
Powered
Mem Error V_DAC10_AOUT [V] = n.a. NP m} Sensor Bridge Meas, | Enable ~| sM/AzsM istsiot  |Enable ~ | sMjazsMPase 0.5 [ 0|
INN ] Temperature Meas. | Enable ~| M /AZTM istSot |Enable = | ™M/ AZTM-Pause [0..53] |I|
V_DACS0_ADUT [V] =n.a.
CMD Mode INP Range O
Sensor Conn. Check | Enable v | SCCheck 1stSlot  Enable v | SCC-Pause [0..1023] lIl
Set DAC-Input [0, 65535] | 0 | MNRange [
Update Rate oms -
Status Request ‘Apply DAC-Diagostic Sensor short  []
TEeTopen [ Write to NVM
- T_ExTRange [ ]
LT Single Command Section OWI Master
. Va1 T_EXT-INM Short ]
i ADC-Diagnostic . Start Command Mode
Fw V420 © ssCsaturatin [ OWI Master Appiication
MCB No Memory Eror (] Start Sleep Mode
Set ADC-Input [0..31]
Close Port II' Die Crack O Start Cyclc Mode Reset (POR)
T_EXTINP Short  []
Apply ADC-Diagnostic Single Measurement POR <+ START LP OWI + CM Mode

Write CRC

Apply Sensor Check

owmper: [ 5]
External Sensor

ovzutbed: [ 0]
il
] Terminal

Virite Commands:
Temperature Sensor

Send Write Comman d
Pomer OFF read Commands:
Reset
Send Read Command
START Measurement

Output [hex]:

Get Value
for Calibration

Apply HV-Supply(12V)

Reset (RESQ) + START UP OWI +CM Mode

Communication Log:

Send_cmd: 'OWT00001D2' response: 'ACK', (STARTUP OWI)
send_cmd: 'OW_00001A9' response: 'ACK', (E

ER COMMAND MODE)
receive_owi: 'OR_00001' response: 'ACK’, '44', (READ 1 byte -> IC-status)

'
20.0msidiv Normal 1.
250 kSis |[Edge  Positive

(C3 Cc4
5,00 Vidiv
-20.000 ¥
20016V ) 52 50.0
20560V |

,

5.00 Vidiv

0 mV offset
4925V ||
4714V |1

5.00 Vidiv

10.250 ¥
4881V |
4415V |1

50.0 kS

= In Command Mode any digital interaction via OWI1 is applicable: NVM Reading / NVM Writing / Measuring
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MEASUREMENT VIA OWI

Consistency check, digital vs. analog output:

Commnication Log:

[ 755C3240 Evaluation SW v3.46 - B d i lC)W OOOOlAZ' . 'AC K' "
. sena_ owil: response: ,
le  Interface — —
receive_owi: 'OR_00004' response: 'ACK", '44433D00'
Interface  OWI [1kHz] Raw Measwement |Sensor andTemp. Meas v | Mezs. Timer[ms]  ADC Resoluton [ Ext. Sensor [ %Fs Log Communicaton | Open Com Log Z IE NESAS - ) . ] '
OWI-Addr 0x0 .
= 0 Do e v [ o ][5 o|@wpsesr 0T usnemennoss send_owi: 'OW_00001A4' response: 'ACK', "
—_ " —_ " 1
| ' I 'OR_00004' - 'ACK', '44EE5000'
Measurement  WVM  Calibration  Disgnostic | Cyclic Configuration / Command Section  AFE Configuration re Ce Ive OWI - re S p O n Se - 1
IC Status - -
External Sensor
Ponered
17.216
Mem Error Bl
CMD Mod 17.214 -] A N
g ] / \ /
Status Request 3 17212 A
= j
VAW AT = AN /
HW Connecti 3 17.210
c8 Va1 § ] v \/ \ / \ / v \ / \
FW V4.20 © 17.208 -]
MCE M bl K/ V
el 17.206 : R T T T T T 1
0 10 15 20 25 30 35 40
Ambient Temperature
-4.490
External Sensor
el -4.500 A
(] [} \
B-4.510
Temperature Sens: § \ /\
_ucIo o520
[y § \ \
34530 / \
Power OFf v
8 4540
\
4.550
START Measurement \/
4560 s , : : | T )
Get Meascrement Val
== 0 10 15 20 25 30 35 40

v i " T ¢ P VL
T ‘ ]

I 111 11 IR UL

Measured Loop-Current at given SRB positistion: 15.8mA

17213 LSBs + 32768 LSBS = 49981 LSBs G T
49959 LSBs ~ 65536 LSBs =0.763 % FSO ot
0.763 %FSO x 20mA = 15.3mA = OK, small offset due to DAC deviation

(C3 GRCEHED) F - (Thase  -76.0msf
5

5.00 Vidiv 5.00 Vidiv
10.250V -20,000V

20.0 msidiv |Stop W
50.0kS 250 kSis [Edge  Positive
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ENTERING CYCLIC MODE FROM COMMAND MODE

Communication Log (POR):.

HV power supply is controlled by the KS5V signal on the
CB. Toggling it causes a POR (power-on reset).

= After the POR, the ZSSC3240 is restarting in the
programmed default mode (here: Cycling Mode).

= Sensor measurement results are provided at AOUT pin
such that the Current Loop is driven by the sensor output

- a x

send_cmd: 'PS_A50' response: 'ACK", "
send_cmd: 'TWAIT100' response: 'ACK", "
send_cmd: 'PS_A51' response: 'ACK", "

ZS5C3240 Evaluation SW v3.42
File Interface
Display Control Log

Current IF Setup Measurement Control

Interface  OWI [1kHz]
OWI-Address  0x0

ADCResoluton [/ Ext. Sensor  [] %Fs
~ | (4 Temp. Sensor [ °C

4] Raw Measurement  Sensor and Temp. Meas v | Meas. Tmer[ms] [ Log Communication

[ Cor. Meseur ]

Open Com Log

RENESAS

ement | Full Measurement it 16 Bit [ Log Measurement Data

Measurement  WVM  Calbraton  Diagnostic / Cydic Configuration / Command Section  AFE Configuration

IC Status
DAC-Diagnostic On-Chip Diagnostics Cyclc Operation Sequence 1/2
Powered
Mem Error V_DACI0_AQUT [V] =n.a. ™ O Sensor Bridge Meas. | Enable ~¥| 5M/AZSM 1stSlet  |Enable ¥ | SM[AZSM-Pause [0..15] |I|
mn 0 Temperature Meas. | Enable ~| TM/AZTM 1stSiot  |Enable v M/ Azpause 0.6 | 0|
V_DAC0_AQUT V] =n.a,
CMD Mode NP Range [}
Sensor Conn, Check | Enable +|  SCCheck istSot  |Enable -] sccpamsel.02y [0 |
Set DAC-Input [0..65535] E INN Range a
EETEE Update Rate ams -
Apply DAC-Disgnostic sensar short [
o3} V4.1 TETopen [ Write to NVM
P v4.20 © T ETRange [ _
MCB No Single Command Section OWI Master
A T_EXT-INN Short [
ADC-Diagnostic Start Command Mode
Close Port © s5CSaturation [ OWI Master Application
Memory Emor - [] Start Sleep Mode
SetadCIput[0.31 [ 0|
Die Crack ] Start Eyclic Mode Reset (POR)
TETmeshart [
Apply ADC-Diagnostic o Single Measurement POR + START UP OW/T + CM Mode
eset Diagnostic
. _— Write CRC
SEEUEELETE Reset (RESQ) + START UP OWI + CM Mod
Output fhex: ese lode
External S III ‘Apply HV-Supply(12)

Terminal

Virite Commands:

- ——

Joid Send Write Command
= Read Commands:
Reset ‘
Send Read Command "
START Measurement 5.00 Vidiv 5.00 Vidiv

Output [hex]

Get val
for Calbration

e

0 m¥ offset

5.039Y ||
4.985V 1

10.250¢

6 my
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ZS5SC3240 CURRENT LOOP CHARACTERISTIC

DAC Current-Loop Output Corresponding Voltage at AOUT-pin
240E-02 4.00
220E.02 375
3.50
X1 1= e B - EE 505
1.80E-02 3.00
< 160E.02 Cumrent-Step-Size: 1.45pA/LSB a1 S 275
§ 140E.02 o 2.50
E - === |loop, 30°C, DUT8 g 2.2
Q 120E-02 o S 200
a — lioop, 125°C, DUT8 2 175 —VAOUT, 30°C, DUTB
& 1.00E02 ——lloap, -40°C, DUT8 2 150 —VAOUT, 125°C, DUT8
8 00E-03 lloop, 30°C, DUT9 195 —VAOUT, -40°C, DUTS
6.00E.03 —lloop, 125°C, DUT9 1.00 —VAQUT, 30°C, DUTS
——lloop, -40°C, DUT9 075 —VAQUT, 125°C, DUT9
A00E-03 -y g 0.50 — VAOUT, -40°C, DUT9
2.00E-03 025
0.00E+00 0.00
0 2048 4096 6144 8192 10240 12288 14336 16384 0 2048 4096 6144 8192 10240 12288 14336 16384 18432
DAC-Excitation [LSB1ar] DAC-Excitation [LSB yugn]
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