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Important Notes

Restrictions in Use

ZMDI's ZSSC3154 SSC Evaluation Kit, consisting of a Communication Board (SSC CB), an IC-specific
evaluation circuit board (SSC EB), and the calibration software, is designed for sensor module evaluation,
laboratory setup, and module calibration development only.

ZMDI’'s Evaluation Kit hardware and software must not be used for module production and production test
setups.

Disclaimer

Zentrum Mikroelektronik Dresden AG (ZMD AG) shall not be liable for any damages arising out of defects
resulting from

(i) delivered hardware or software

(i) non-observance of instructions contained in this manual and in any other documentation provided to

user, or

(iif) misuse, abuse, use under abnormal conditions, or alteration by anyone other than ZMD AG.
To the extent permitted by law, ZMD AG hereby expressly disclaims and user expressly waives any and all
warranties, whether express, implied, or statutory, including, without limitation, implied warranties of mer-
chantability and of fitness for a particular purpose, statutory warranty of non-infringement and any other
warranty that may arise by reason of usage of trade, custom, or course of dealing.
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Automotive Sensor Signal Conditioner with Dual Analog Output

1 Kit Contents

The ZSSC3154 Evaluation Kit consists of the following parts:
¢ SSC Communication Board (SSC CB) V3.3 (including USB cable) *

e SSC Evaluation Kit start up information
Figure 1.1 = ZSSC3154 SSC Evaluation Kit

ZSSC3154 SSC Evaluation Board (SSC EB) V1.0

SSC Sensor Replacement Board (SRB) V2.0

SSC DVD, including the ZSSC3154 Software for evaluation and calibration
5 samples of the ZSSC3154xA2T (QFN32 5x5mm)

Z Mol

The Analog Mixed Signal Company

USB Connector

Reset

Pin 1 on ZSSC3154

Potentiometer for
Bridge Simulation

SSC Communication
Board (SSC CB)

ZSSC3154 SSC Evaluation
Board (SSC EB)

SSC Sensor

Replacement Board

The SSC Evaluation Kit contains the software and hardware needed for communication and calibration of
ZSSC3154 sensor signal conditioning ICs. A PC can communicate with the ZSSC3154 via the Communica-
tion Board (SSC CB) through a USB connection. The Sensor Replacement Board (SRB) provides a replace-
ment for an actual sensor and can be used for the first step of calibration or a dry-run calibration as
described in section On the SRB, the sensor replacement signal is controlled by a potentiometer (see

Fove 1]

The software will run under Windows® 98/ME/XP/NT/Vista/Windows® 7 operation systems after installation
of a USB driver (refer to the SSC_AN_CommunicationBoard_Driver_Installation_rev_X_xy).

For detailed information about the SSC Communication Board, please refer to the SSC Communication Board Datasheet.

Evaluation Kit
March 13, 2012
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2 ZSSC3154 Evaluation Board

2.1. Overview
Figure 2.1  ZSSC3154 SSC Evaluation Board — Overview

MCB DUT Connector K6
AOUTL [n.c. [spA [scL [VDDE
AOUT2 [n.c. In.c. In.c. |vssE

Status LED: Power On

Jumper K4 VDDE
Supply Voltage

Jumper K7 AOUT2 to MCB

Connector K8
VDDE _ |[VDDE _ |VDDE _ |[VDDE _ |[VDDE _ |VDDE _ |[VDDE
AOUTL  [AOUT2 [scL SDA VDD VSSA VDDA
AOUTL  [AOUT2 [scL SDA VDD VSSA VDDA
VSSE___|[vSSE___|vSSE___[vSSE___|vSSE___[VSSE___|[VSSE

K2 50-pin Connector to SRB

QFN Pin 1 (top right)

K1l
50-pin Connector to CB

Connector K3
VSSE___|[vSSE___|VSSE __|[VSSE___|VSSE __ |VSSE __|[VSSE
DFBH _ [VBRB _ |[VTN2 VTNL VBN VBP VBRT
DFBH __ [VBRB __|VTN2 VTNL VBN VBP VBRT
VDDE___|VDDE __|VDDE _|vDDE __|VDDE __ |[VDDE _ |VDDE

Jumper K5
DFB High or Low Level

Screw Terminal KL2
Temperature Sensor
Connection

Screw Terminal KL1
Bridge Sensor Connection

The main purpose of the SSC Evaluation Board is connection with the ZSSC3154 IC. The PC sends
commands and data via its USB port (configured as a virtual COM port) to the SSC CB. The microcontroller
(UC) on the SSC CB interprets these commands and relays them to the ZSSC3154 in the 1’C™T or owl
communication mode. The uC will also forward any data bytes from the ZSSC3154 back to the PC via the
USB connection. These bytes can be sensor and temperature readings to be displayed by the PC software,
raw ADC data used during calibration, or EEPROM data. The SSC CB uC controls the power signals
required for entering the Command Mode.

2.2. Schematic

Figure 2.2 shows the schematic of the ZSSC3154 SSC Evaluation Board (SSC EB). The SSC EB is powered
by a 5V supply controlled by the uC on the SSC CB.

The green LED displays the status of this supply (maximum current that can be provided is 40mA).

The SSC EB board type is hard-coded by three resistors on K1 connector pins D5 (low), D6 (low), and D7
(high). The SSC EB is connected to the SSC CB via the K1 50-pin female connector.

The SRB can be connected to the SSC EB via its K2 50-pin male connector. Alternatively, an external bridge
sensor element and external temperature sensors can be connected using the on-board screw terminal
KL1/KL2.

On-board there are several strips for simple access to all IC signals (connectors K3 and K8).

Jumper K4 can be used to remove the power supply for the ZSSC3154 manually or for a simple measure-
ment of the supply current.

T1’C™ is a trademark of NXP.
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Figure 2.2  SSC Evaluation Board Schematic

Temp 1/2 Sensor Bridge
KL2 KL1
VY Y YN Y Y
= = ™ o
A 9 & 9 g 3
g § f o o o & §
‘:\ > > > [ > > e
K2
5p =1
S~
scL| &'
SDA
w p
a VDDA
e t
ZSSC3154
VDDEm K3
VBR_J=
VBP |
VBN |
s, VTIN1 b
: 2 ;
o VOR_pe ,
= DFBHJy ‘BR T :
z B VTN1 =
X 'BR B 3
o~
z VSSA vBP §
VBN [
to
VSSA | open
VSSA «— =1 IK5
| selectt ;%gg JP2 -
U 7
i gutput VSSE

AOQUT2 to MCB
JP3 MCB DUT
AOUT2r—— I, 7| AQUT1
4 SDA
il SCL
vsse I 2l VDDE

K6

Jumper K5 is used to determine the Diagnostic Fault Band Mode (DFB) for the AOUT voltage level. If left
open, the level is low (DFBL); if shorted to ground, the level is high (DFBH).

Connection with a Mass Calibration Board (MCB) can be established via K6 connector.
The output signal of AOUT2 can also be connected to pin10 on K6 if jumper K7 is shortened.

2.3. Connections to the ZSSC3154
The SSC EB has a QFN-32 socket for inserting the QFN 5x5 ZSSC3154.

NOTE: Only one ZSSC3154 connection option can be used at a time (e.g., either through the SSC CB or via
individual connections).

2.4. Reset Switch
Use the push button on the SSC CB to reset communications if needed.

Evaluation Kit © 2012 Zentrum Mikroelektronik Dresden AG — Rev. 1.00
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3 ZSSC3154 Software

3.1. Overview

The ZMDI software provided with the ZSSC3154 SSC Evaluation Kit is intended for demonstration purposes
and calibration of single units. This section gives a short overview of the variety of ways to use this evalu-
ation software. For calibration examples using the complete SSC Evaluation Kit, refer to section

The default software installation folder is C:\\program files\ZMDNZSSC3154.

ZMDI can provide the user with algorithms and assistance in developing their full production calibration
software. The software logs various data and commands into log files.

The software contains 5 menus that are intended for the following functions:
e Main Window: IC setup, configuration, and communication via check boxes, entry fields,

and pull-down menus (see|Figure 3.1

« RAM/EEPROM Dialog: direct access to RAM/EEPROM registers (see|Figure 3.12
Calibration Dialog: acquisition of raw data from sensor and calculation of coefficients (see

¢ Get Raw Values Dialog: special Dx commands for the ZSSC3154* (see|Figure 3.13]
e Send Command Dialog: low-level write/read communication with the SSC CB® (see|Figure 3.14]

3.2. USB Driver Installation

The SSC Evaluation Kit requires installation of two USB drivers. To install the drivers, the user’s system must
meet these requirements and provide administrative rights if necessary:

x86-compatible PC

64 MB RAM

Hard drive with 20MB free space

USB port

Windows® 2000/XP/Vista/Windows®7

The two required driver files are in the USB_Driver folder on the Evaluation Kit DVD. These drivers will make
the PC’s USB port appear as a virtual COM port (typically COM3 or COM4 on most computers, as shown in
the pictures below). The SSC Evaluation Kit software accesses the SSC Evaluation Board through the CB as
if it were a COM (RS232) port. These drivers will not affect the operation of any other USB peripherals.

p Y3 Ports (COM & LPT)

. 7 Standard Serial over Bluetooth link (COMS)

Refer to SSC CB AN - USB Driver Installation Rev_X_xy.pdf for instructions on installing these two drivers
and for determining the virtual COM port for the SSC Evaluation Kit, which is needed for setting up the kit.

* For details of the Dx commands, refer to the ZSSC3154 Functional Description.
§ For details about SSC CB command structure, refer to the SSC Communication Board Data Sheet and SSC Command Syntax.
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3.3.
User files are saved in [My Documents]\ZMDI\ZSSC3154 and consist of log files and EEPROM files.

ZSSC3154 COMx.log

A communication log file created when connection with the SSC CB and the ZSSC3154 is estab-
lished (via OWI or I°C interface). This file is a log of the communication to the ZSSC3154 during the
software session and can be saved after closing the software by renaming the file. Otherwise, it is
overwritten the next time the software is opened or interface changed.

save_[date] [time].3154
A log file containing IC settings and acquired RAW data. This file can be used to load/save EEPROM
contents.

save_[date]_[time].3154.txt
A log file in text format containing IC settings and acquired RAW data. This file can be used to view
the EEPROM contents.

User Files

3.4. General Setup of the Software
To install the ZSSC3154 software on the PC hard drive, locate the setup.exe file in the \ZSSC3154\software
directory of the DVD-ROM and double click on it. The software completes the installation.

Because of the large number of different functionalities of the ZSSC3154, the user interface is divided into
different segments. Within these segments, a number of associated functionalities are implemented. Several
submenus allow access to sub-functionalities. After the ZSSC3154 Software is started, the main window is

displayed as shown in

Figure 3.1  Main Window of the Evaluation Software
-
ZZ 755C3154 SSC Evaluation Board connected via port COMA, - .L*_‘ = [t
File Configuration Calibration Miscellaneous Tools ?
E;L E RAM CAL | Tf(T] :a AU | @)
EEP REG Sall s | o
f F — TempSens - Failzafe & Oscillator
Span intDi -
=[50 = menql 1# || [3 =] Fuidgers QuipuTs: | Diode <] F iEiH. X F igi‘:c F izc
- I - I il aw
_ - 34 = | HaliBridgeR S CalibrationTs: | ntDinde hd
xecimr - [ o0 -] Ak = ™ FDO ... timing divided [by 1+ | |
BEEEGEEE  4bt Resolution L I Chipping |
OzcFreq[MHz]
Iﬁ - . : |0 -|0 .
50 <] SpanimvAV] I_M mﬂblt ] mtegrﬁtlnn _DUQLF'FAVRGTI_ LF'FDIFF1.|_ [ Aging ZﬁdiUSt'm ]
phase ol RIRIEA
seeimva] = | [00 =] || I ClockDivider aqtPPEVRGZ [0 LPFDIFF2 [0 I RoM |
W calcCony mst JO7960 | | [ar I Res@DM | Estimated: |c734s
HB Ref [2v/DDA] |32 x ' ISMQIET&B;I ITemperature;I [ EEP-Lock | [T DscSpreadSpec |
ICLonfiguation  Interface & BoardVersion  Commands  ReadOut Data
ouT: ouT2:
FieadRAt RéAM--=EEP SEPortKil CYC_EEF Fleadl HdLuupl | ‘ |
RdRAMESet | EEP-:RAM CrC_RAM Loop
- Current Addr: I':'?"28 ]' — @ Delayms]; |200 CRC:  Crmd:
riteFiAM vlms] . <
—— Secondary Addr: ||:| 28 vl
wiribebCpcle ¥ * ChA_roOE I [~ enaErnChk I_I_
— updated )
Rels2veTiD | Owl-Mode: |OWWIN - = e fol I~ 4wg Crtf10
]
Ik I | not cali i
Dut 1 |[Revzsscatsea | Num | 4
- 4
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The main window includes all the settings for configuration of the ZSSC3154 in a clear structure, which hides
the corresponding HEX commands behind buttons and pull-down menus. For a detailed description of the
commands, refer to the ZSSC3154 Functional Description. An information box that explains functionality
appears when the cursor is placed over most buttons, drop down menus, and check boxes.

3.4.1. Interface Selection

The ZSSC3154 supports two interfaces: OWI and 12C™ . . octi .
(see [Figure 3.2]. After starting the software, select the Figure 3.2 Interface Selection Section
interface for the application in the “Interface Selection” on

section.

[12C - CB (USBPartKit) v |

Adjacent to the drop down menu for the interface is a NULL <o hardvare
menu for selecting the 12C™ addresses to be used. 12C - CB IUSBpo,t.KitI
If 2C™ interface is selected, additional settings for the Po't'K't
[2C™ interface are enabled in the “Send Command” 0wl - MCE@CE
menu. WIToOe, [UWTWIIN Y]
For more details about the “Send Command” menu, see
section|3.10
Figure 3.3  Additional 12C™ and OWI Interface Settings in the “Send Command” Menu
[N ~12C@USB — SN owi@usB
Tnge nnne
Slave-Addr. Slave-Addr.
|0x28 v| |0x28 v|
Frequ.[kHz] Bittime[ms]

100 vl | |0_1 vI

3.4.2. ZSSC3154 Configuration

The “IC Configuration” section includes the following buttons: . . . .
Figure 3.4 IC Configuration Section

¢ ReadRAM : reads the complete RAM contents and updates

only the “RAM_Register” menu. - |E-Configuration
« RARAM&Setl: reads the complete RAM contents and updates HeadRAM | RAM->EEP

all of the ZSSC3154 software. RdramisSet | EEP->RaM
o Write RAM:  copies the current software settings into the WiitsRAM

RAM of the ZSSC3154. _————

. . . WintedCypcle | —

* RAM-->EEP : copies the RAM contents into EEPROM. The @ ypdated

free-user-memory registers (1Cuex, 1Dpex, and RdSaveTrD |
1Enex) will also be copied using the contents of
the ZMDI software registers .

E copies the EEPROM contents into RAM using the COyex command.

o Write&Cycle|: copies the current software settings into the RAM of the ZSSC3154 and starts the

measurement cycle using the current RAM settings (command: 02ex' ).

e RdSaveTrID|: Read and save traceability information (the contents of two free-user-memory registers
194ex and 1AHEX)-

]

°
m

!i

W
v
0
>
<

” The contents of the “RAM-Register” dialog will be used for free-user-memory registers.
™ For details about ZSSC3154 commands, refer to the ZSSC3154 Functional Description.
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All rights reserved. The material contained herein may not be reproduced, adapted, merged, translated, stored, or used without the 9 of 23
March 13, 2012 prior written consent of the copyright owner. The information furnished in this publication is subject to changes without notice.




ZSSC3154 2 MDDl

Automotive Sensor Signal Conditioner with Dual Analog Output The Analog Mixed Signal Company

o i)

The “updated” LED displays the software configuration status compared with the attached ZSSC3154’s
register content. If the content is identical, the LED is green (on).

3.4.3.  Analog Front End (AFE) Adjustment ] i .
. . Figure 3.5 Bridge Sensor Adaptation

The ZSSC3154 has different options to adapt the analog front end

(AFE) to the specific sensing element. The “Sensor - Full Bridge” and ~ Sensor - Ful Bridge

“Half Bridge” sections (shown in|Figure 3.5} influence the program- [ﬁ Span

mable gain amplifier (PGA) and extended zero compensation. —l 20 [mVM

The sensor’s span or sensitivity is defined by mV/V and is referenced #ZL [miv ] _l I 0.0 j'

to the bridge supply voltage. - Half Bridge

Different reference voltages can be selected for the Half Bridge, which | 50 ] Span[mVv /] |

are entered as a percentage of the positive analog supply voltage - =

(VDDA). xzCmva —| | 00 ]

Refer to the ZSSC3154 Data Sheet for details about AFE and XZC | HB Ref [2VDDA] |32~ |

settings.

The polarity of the sensor signal can be selected by the j button
and can be changed if the PCB layout requires swapped input pins.

3.4.4. Temperature Sensor Selection

The next stage in the AFE is the multiplexer that selects the input Figure 3.6 Temperature Sensor
signal for measuring temperature (see |Figure 3.6). The ZSSC3154

can use three different temperature channels: one internal and two rilismEes —
external. Each input can be used for calibration calculation. External OutputTS3: I'“tDmde :l'
temperature sensors can be used as an optional additional output CalibrationTS:IintDiOde vI
signal during Normal Operating Mode (NOM). ' intDiade
. extRes@T1

3.4.5. ADC Settings extDio@T1
The last stage of the AFE is the analog-to-digital converter (ADC). eH:FD%?SgTTZZ
The signal path within the AFE is designed in fully differential switched B
capacitor technology with a selectable resolution of 13 or 14 bits. It is
necessary to provide an ADC input within 10% to 90% of the ADC
range of the application. FlgUfe 3.7 ADC Adjust
Refer to the ZSSC3154 Data Sheet for details about ADC settings. i st
If the analog input voltage does not fit the ADC range and an I I FullBridgeR S
qndeﬁlqw or overflow occurs, th.e “Range Shift” option can .be used .for |3 24 .l HalfBridgeRS
fine-tuning. A lower “Span” setting in the “Sensor Adaptation” section 3 .
can also be useful for fitting the ADC range. 14bi Resolution

L L . I i vl in integrati
The ADC resolution first step of the conversion integration phase can 10bit nin eg;ﬁ;gg
be adjusted, which influences the integration time. Select a conver- I ClockDivider
sion time that is as long as possible to secure a high degree of noise ¥ calcCony [ms]): |g.7950;
suppression.
If enabled, the clock divider makes the ADC operate with half of the
clock frequency. This increases accuracy and linearity.
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3.4.6. Application Settings

The internal microcontroller of the ZSSC3154 can detect various errors and perform different types of
measurement cycles. It controls multiple protection options that can be configured by the ZSSC3154
Software.

[Figure 3.8]illustrates all the application options for the ZSSC3154, | Figure 3.8 Application and Settings
which can be enabled/disabled via the checkboxes. The example in e ——
[Figure 3.8|shows the ZSSC3154 settings with no options enabled. For [isees L SecHe [isse
more details about the related options, refer to the ZSSC3154 [” PGAHigh I~ PGALow [ TS
Functional Description. [~ PDO .. timing divided [by 1+
] Ch?pping ~ DscFreq[MHz] |
SCC: Enables Sensor Connection Check. F gﬁ:f %adiust [0.0% <]
: Enables Sensor Connection Check (SCC) high-capacity [~ Res@DM | Estimated: |2
mode. | [” EEP-Lock | I OscSpreadSpec |

SSC|: Enables Sensor Short Check.
PGAHigh/:  Main sensor channel data validation upper limit check.
PGAHigh:  Main sensor channel data validation lower limit check.

: Temperature sensor channel data validation check.
: Power-on Diagnostic Mode. A sequence of upper limit, lower limit, and diagnostic range is output
at startup.
pping : Broken chip check.

Aging : Enables Sensor Aging Check.

. Enables ROM check after power-on. If enabled, the start-up time will be increased approximately
10ms.

Res@DM : If enabled, the ZSSC3154 is reset if the ZSSC3154 enters the Steady Diagnostic Mode.

EEP-Lock : Enables EEPROM lock for OWI communication. If enabled, the EEPROM cannot be
changed via the OWI interface and must be reset via the 12C™ interface.

Oscillator Frequency (OscFreg[MHz] section):
%Adjust: Clock frequency adjustment. An estimate of the clock frequency is displayed in MHz.

OscSpreadSpec/:  Oscillator spread spectrum mode.
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3.5. Operation Section

The “Commands” and “Read Out Data” sections control the collection of data and configuration of the
ZSSC3154.

Figure 3.9 Normal Operation Section

Pt FBiol2

CYC_EEP

CYC_RAM || L':::dl oroe | 3376 531

- Delay[ms]: J200 CRC: Cmd:

CM_noDff | [~ enaEnChk
= ‘
CmdM | Off||@ | || [~ Ava Cnt [10

3.5.1. Normal Operation Mode (NOM)

In the “Commands” section, use the [CYC_EEP)| or CYC_RAM button to exit Command Mode (CM) and start
NOM using either the EEPROM or RAM registers settings, respectively. The ZSSC3154 can now continually
perform a measurement cycle. The status LED “NOM running” is updated accordingly.

3.5.2. Command Mode (CM)

In the “Commands” section, use the button to start the Command Mode of the ZSSC3154 by sending
the Start CM command (0x7274) to the ZSSC3154.

3.5.3. Power IC OFF

The [Off button in the “Commands” section can be used to power off the ZSSC3154. If the [Offf button is
clicked, all communication interfaces are disabled, so no further communication is possible until the
button is pressed (entering the Command Mode) or an interface is selected. In both cases, the ZSSC3154
will be powered on and communication established. The simulated LEDs indicate whether the ZSSC3154 is
in Command Mode (CM) or running in Normal Operation Mode (NOM).

3.5.4. Data Read-Out

The Read and [RdLoop) buttons in the “ReadOut Data” section start a read-out of sensor data. When a loop
measurement is started, the button text will change to “Stop.” Clicking again on the button stops the loop.
The “Loop Delay” field sets the rate in milliseconds of the readouts in loop mode.

3.5.5. Enable Error Check

The lenaErrChk | checkbox in the “Read Out Data” section turns on the error checks selected in the “Applica-
tion & Settings” section (section . An error message is processed if any of the errors selected occur.

3.5.6.  Average Count and Statistics

The checkbox in the “ReadOut Data” section starts the averaging and statistics calculations. It is
only enabled if the measurement is in a loop mode. The resulting data is displayed in the adjacent fields after
the specified cycles in the field are passed.
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3.6. Operational Modes

ZSSC3154 provides several AOUT2 output behaviors based on the
EEPROM settings. The AOUT2 output is selected by the “Mode” fields

under “Out2” (see|Figure 3.10|and|Table 3.1). The AOUT1 output always
represents the calibrated sensor signal. Digital filter settings can also be
adjusted in this section with the LPFAVRG and LPFDIFF fields for each
output in the range of 0 to 7. For more details refer to the ZSSC3154
Functional Description.

Note: It is recommended that both outputs have the same filter settings for
LPFAVRG and LPFDIFF.

Table 3.1 Operational Modes for the AOUT2 Output

AOUT2 Mode Mode Setting AOUT?2 Sensor Output Options

Temperature

Single _ 1-Bridge

Temperature and  |SingleT&B -

Bridge Signal Bridge/2
(1-Bridge)/2

Single Half Bridge |SingleHB Half Bridge
Temperature & Bridge Sensor

Sequential Temperature & 1-Bridge Sensor

T t SequTemp -

emperature Temperature & (Bridge Sensor)/2

Temperature & (1-Bridge Sensor)/2

Half Bridge & Bridge Sensor

Sequential Half Half Bridge & 1-Bridge Sensor
Bridge SequHB i i
nag Half Bridge & (Bridge Sensor)/2

Half Bridge & (1-Bridge Sensor)/2

3.7. Calibration Window

Z Mol

The Analog Mixed Signal Company

- Ot :

[~ D2 -

iSingIeT&B_}_i ]Temperature_:j

Figure 3.10 Operational Modes

LPFAVRGT: |0 LPFDIFFT: iﬁa

Mol PFAVRGZ: [0 LPFDIFF2 [0

SingleT &6
SingleHE
SequTemp

SequHB

The “Sensor — Calibration” dialog is used to perform a calibration of the ZSSC3154 with either the SRB or

the user’s sensor module.

fil]
This screen can be accessed by either clicking on the lﬁi icon or selecting “Calibration” on the top menu.

Section 4|gives an example calibration using the commands on this screen:

Evaluation Kit © 2012 Zentrum Mikroelektronik Dresden AG — Rev. 1.00

All rights reserved. The material contained herein may not be reproduced, adapted, merged, translated, stored, or used without the 13 of 23
March 13, 2012 prior written consent of the copyright owner. The information furnished in this publication is subject to changes without notice.




7SSC3154 Z MDDl

Automotive Sensor Signal Conditioner with Dual Analog Output The Analog Mixed Signal Company

Figure 3.11 “Sensor — Calibration” Dialog

. - = . " =
Sensor - Calibration - — J . ) g - R

® el CMY: [
p Set for All
o HE;'ELl @[ 534 HeM| @[ Hmu' [é];;t\af;j i etfordl |
>

- Calibration———————— - DUT[s) ~ Status OpenLog
; ’—_l' active Jast Config for added DUTs: [V using & § —hed il
Sensor LINEAR DUT: |1 —'—I DUT: I1 —ll el 7 CM & AccessTest
Temperature: INU vl [7 Loop [ alwaysOn [ autowrite Cdefault [~ U2es gConﬂ ] powerQffAl
T revtDl| @
ADut2Mode: | SingleHB [ bresk  nextDUT | [~ autoCycle DUt - EEIT a calcCoeff ]
~ADCRng- ~ OutTarget—— ~ Acquire Raw Data - FulBridge P Lirit g Lim ChY Osc
Full == P Canf2 writeEEP
| Bridge: = ||y ®f P | @ [ 5288 [[E3H] o | PaU Cieo | @ ——I—z
—— % y — cycle
“‘12'287 \[; | 70 SkipCnt: I 0 e I Pdh | [T use SnapShot ™ Cycle . ——}'——J
— Limits & CMV ———
= | Avalnt; | 5 I o | T synced Ac
s || D 2 bt . i . q ADu1 ADU2
| | Ha [0 | PIL | @[ 10 PiM | | F1U | g]in:| 10 10| makeDUTs |
;B—I;C-IZQZ%—? - _ .. HalfBridge hzax:l 90| 90| cleaDUTs
R ol % LLLALE
|| = [ | Ae HezL | @[ 3180 HBM| g | He2u | e T
I 50
| 10

&

2
O @

@ ®
roo<N

+8191 l— l—— 7 caliDsci
[l =] ™ digital Out s Thed | - TUpp | FreqTarg
8192 9 @ @ | MHZE | 3| ot open ]
(=1 ~Dutput TS Target
g :
Chk Tmin:  TLow:  Thed: TUpp: TMax:
dRange: [0 | 5| 25 | 85| 128 [T
I 10[% r r E <,
‘ O] [0 | [ J [ 80 [%vDDA]
L — —
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3.8. RAM/EEPROM Register Dialog Window

This dialog window is used to read and write register contents into the
ZSSC3154 memories and has the same functionality as the “DUT
Configuration” section in the main window.

Figure 3.12 Displaying RAM-EEP
Register Contents
RAM | RAM-Register:

Access the RAM/EEPROM dialog window by clicking on the ' *% icon ‘ 1
or by selecting “Configuration” and then RAM/EEPROM on the top Addr. Register Data (HEX]  addr.
menu. Hex. ‘Write Read ‘Wrte Read Hex

. - . . 284, “ 0 -

There is also a WriteEEP| button to store all register contents into the 10 —2—5-;75- ‘—E- [E)
EEPROM of the ZSSC3154. Register indexing corresponds to the 5 _D- ‘Tse- ¢
ZSSC3154 memory addresses. 3 _ﬁ- ["SEED 10
The configuration of the ZSSC3154 is stored in 28 EEPROM 16-hit 4 o | nes 1
words. Il 5 0 NG | seeo FEEEE 12
e Calibration coefficients for conditioning the sensor signal 6] ofWNNE | 2c0 JWEEH 13
via conditioning calculations and output limits are stored in i _U.- _28- 14
19 registers (registers Opex t0 121ex). g | Fr35 [FEe8 | 0 RS 15

_ S | o | 12ce HBEE | 3005 [WEEGE 16| |\
e There are 5 words for setting the configuration of the A —U- 3000 |GGG 17
ZSSC3154 (registers 13jex t0 17ex). el o — BEE  Er

e One register is used for storing the EEPROM signature | C ] |

(register 18yex), which is used in NOM to check the validity of |} \WiiteRAM I ReadiaM | Readm &Setl
the EEPROM contents after power-on.

WiiteEEP | ReadEEP | FIAM-->EEP|

¢ Two additional 16-bit registers are available for optional user |
data (registers 19 gx and 1Apex). i
(reg HEX Hex) 19\—3- i3 N 1B

For more information regarding the registers, refer to the ZSSC3154 || 14 [
Functional Description. =TiacaDats
Note: If current settings differ from the memory contents, registers | Hdsavel GetDispIayl r “sng&e192

that do not correspond to memory will have a [l background after

the “Read” operation; otherwise, the background will be green. -,LmM: FCOUUUUE] At [

—

K =
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.9. Get Raw Values Dialog

w

The “Get Raw Values dlalqg is used to acquire the RAW values of the Figure 3.13 “Get Raw Values”
measurements for the following values: Dialog
Bridge Signal Raw Data (main channel) Get Raw VB'UES*EIM
Walue
L Half-Bridge Signal Raw Data (main channel) [hex)  [dec) Crmd
[1e00 [E144 BR
LI Main Calibration Temperature Raw Data [1610 [s848  HE E
E
o1 Calibration Temperature Raw Data [1385 [ 565 _ CT A
e R E
4| Built In Self-Test Raw Data , W Iﬁ BIGT I ﬁt
L
Lhds Common Mode Voltage i | [ Bl
[ | ssce | T
FHAEP Positive-Biased Sensor Short Check Raw Data | | S5CN
[FFF [ 4035  BRAZ
sl Negative-Biased Sensor Short Check Raw Data —]
| [zon] [E221] o=
BR_AZ | Sensor Signal Auto-Zero Raw Data 200 [2z1 14z |
[FFF [40ss HBAZ || R
L] /2 Calibration Temperature Auto-Zero Raw Data o g
D
1Az Temperature Auto-Zero Raw Data CMV_AL
e a2 [311E [12674 BIST_szC *’-C
_I— Half-Bridge Sensor Signal Auto-Zero Raw Data W Im BR_AZC | L]
S Positive-Negative Biased Sensor Short Check Raw Data I B12 i 1554 HB_AZC I
I I Fags | EEE  CT_AZC
LMY _AL Common Mode Voltage, Auto-Zero Compensated ——‘
| Fogg | -1686  T_AZC
Bls T 2L Built In Self-Test Raw Data, Auto-Zero Compensated

Sensor Signal Main Channel Raw Data including Auto-Zero Compensation

HB_A2C Half-Bridge Sensor Signal Main Channel Raw Data including Auto-Zero Compensation

CT_AZC

i

Calibration Temperature Raw Data including Auto-Zero Compensation

g

Temperature Raw Data including Auto-Zero Compensation
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3.10. Send Command

+

Access the “Send Command” menu by clicking the | ™" Figure 3.14 “Send-Command™ Dialog

icon or by selecting “Calibration” and then “Send Com- [ send Command [
mand” in the top menu. This dialog is used for trans- DirectCmd & Batch =
. . stan =

ferring commands from the PC to the microcontroller on Send | [OWT780027274 CndFile| e+ [0 1 ask
the SSC CB and reading the result of the commands.
A full summary and detailed command description of Read Data / Write Command owIQUSB
the applicable controller commands are given in the Read| |
ZSSC3154 Functional Description. LoopDelayims| | | | SiaveAddr

i i i 0x28 ~
For more functlgngllty, the ZMDI SSC Termlna! software Wite | cma] 72 data] 7@ fhex] I pur Bimme[:]ms]
can be used. This is the lowest level of communication for [01 ]
transferring commands from the PC to the microcontroller :
on the SSC CB. A full summary and detailed command D e ¥ euria 7 Satie’ b Cuds. 7 Comeg PP T T
dgscri_ption of the applicable controller commands are v | re—— ‘
given in SSC Command Syntax.

SSC TermV202.exe can be installed from the SSC DVD,
which will create a ZMDI SSC Terminal icon on the PC desktop. Click on this icon to activate the terminal
program. For the ZSSC3154 communication mode, use the setting explained for I°C and OWI.

The “Send Command” dialog includes the following buttons:

'

Send Sends a command to the SSC CB. Alternatively, a *.3154 _cmd command file can be loaded.

E T Loads a ZSSC3154 command file.

Read Reads the output data buffer of the ZSSC3154. A loop delay can also be added between the
readings.

Write Performs the same function as the “Send” command except that the command field and the
data field are separated. The ZSSC3154 software generates the actual instruction to be sent to
the SSC CB.

WriZlog | \vrites text entered in the adjacent field to the log file. The checkboxes can be used to write
various data into the log file, such as status, commands, messages, etc.

For the communication between the SSC CB and the ZSSC3154, the ZSSC3154’s slave address and the
communication frequency can be selected from the drop-down menus on the right.
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4  Calibration Example

‘ fm. The following directions perform an example of a simple calibration using the sensor replacement
board (SRB). The calibrated output will be displayed as a calibration result.
4.1. Hardware Setup
a) Connectthe SSC CB, SSC EB, and SRB as shown in|Figure 4.1
b) Press down on top of the socket on the SSC EB to open it and insert a ZSSC3154 (see[Figure 4.1}
note pin 1 orientation).

¢) Connect a USB cable from the USB connector on the SSC CB to an available USB port on the PC.
Verify that the green PWR LED is lit on the SSC CB.

Figure 4.1  Hardware Setup for Calibration Example

B

ZSSC3154 |¢

o ZSSC3154 SSC SSC Sensor

SSC Communication ;
Board (SSC CB) Evaluation Board Replacement
(SSC EB) Board (SRB)

4.2. Software Startup

a) Start the ZSSC3154 Software by clicking on the desktop icon or activate it from the Windows Start
Menu folder: #Start Menu#\ZMDI\ZSSC3154\ZSSC3154.

b) Select the “I12C — CB — USB” or “OWI — CB — USB” interface from the drop down menu in the
“Interface Selection” section of the main window as shown in|Figure 4.2
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Figure 4.2 Select Interface

|IZC - CB [USBPort-Kit) El
NULL - no hardware
12C - CB (USBPort-Kit
UWI -CB USBPort-Kit B
12C - MCB@CB

0wl - MCB@CEB
WIMOOE, | UWIwWIT_v]

c) Select the following settings as shown in|Figure 4.3

o In the “Sensor — Full Bridge” and “Half Bridge” sections, set the “Span [mV/V]” (sensor sensitivity)
menu to 50mV/V, which is the typical span when using the SRB. With the 5V supply, this equals
a total span of 250mV.

« In the “ADC Adjust” section, set the resolution integration phase to 10bits. ADC resolution is set
to 14bits.

« Inthe “ADC Adjust” section, set the “FullBridgeRS” and “HalfBridgeRS” (range shift) menus to ¥4,
which fits the input signal range to the ADC output value (“analog zero”). For example for a range
shift of %4 and 14 bits resolution, the read-out values would be between -4096 and +12287.

e Operational mode: for this example, set the “Out2” section mode to “Single HB” (single half
bridge).

Note: Write the configuration into the RAM by pressing on the button in the “IC
Configuration” section.

Figure 4.3 Select Span and Range Shift

Span
=[50 =] el 18 || [34 =] Fusidgens
SZL [ V] ;H 00 | |||34 x| HalBridgeRs
- 14bit Rezolution

60 | SpanfmvéAv] [ 14 | | [106t x| inintegration

phaze
HZC [rvd ) ;” 0.0 "i [T ClockDivider

i i : iEI.?EIEEI!
HE Ref [3vDDA] | O - ™ calcCony [ms]: |

4.3. Calibration Data Acquisition

{(T]
a) Click on the “ﬁ icon or select “Calibration” on the top menu and then “Calibration” from the drop-

down menu. The “Sensor — Calibration” window appears as shown in Select the calibra-
tion mode from the drop down menu.

For this example, the recommended mode is
v" LINEAR (two points only) for the sensor

v" NO calibration for the temperature (temperature calibration requires a chamber with a controlled
environment)
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b) Type the desired sensor target corresponding in percent to the VDD supply. It is recommended that
the output targets for the sensor points be in between 10% and 90%.

c) Next start data collection. Normally this would be done with a real sensor attached on a remote
board in a controlled chamber. Instead, this calibration example run uses the SRB as the input as
follows:

v Minimum [10%)] Sensor Signal: turn the SRB counter-clockwise (CCW) to the end and press the
PIM button and [HBIM button.

v Maximum [90%] Sensor Signal: turn the SRB clockwise (CW) to the end and press the -
button and [HB2M button.

Acquired data will be displayed in the text boxes next to the buttons.
Note: only active buttons corresponding to the calibration mode are green.

4.4. Calculation of the Coefficients and Limits

a) The button at the right of the “Sensor — Calibration” screen calculates the calibration
coefficients. The result of the calculation (if successful) is displayed on the screen (see[Figure 4.4).
The CMC removes the offset and temperature dependency so that the measuring output result is
within the target values (%VDDA or in this case, between 10% and 90%).

Note: The number of calibration points is equal to the number of coefficients to be calculated.

b) The [Limits CMV Osd| button calculates sensor aging (CMV) and output limits.
c) Click on writeEEP| to make these calculations effective and written in the EEPROM. Option: starting
a measuring cycle can be triggered by pressing the button.

Close the calibration window and trigger a measurement in the main window (see by clicking on
either the |Read or [Read Loop button in the “ReadOut Data” section. The ZSSC3154 is already running in
Normal Operation Mode (NOM) because the button was pressed in the calibration window.

Measurement results can also be displayed in % by opening the “Tools -> Measure Output” window and
selecting the output format in the checkbox.
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Figure 4.4 Displaying the Result of the Coefficient Calculation
"2 75503154 SSC Evaluation Board connected via port COMA. - l=|®] % |
File Configuration Calibration Miscellaneous Tools 2
‘ RAM CAL | /1M % -
EEP REG || |
‘e Ful Bidge  BOCAR TemgSens R ‘
[
=I5 = il || [ =] rumioens Oupars:  [Diode ] ,': iEEH : :: zsf'l_c ; ?zc [
-1 =1|| <] Harmii CalibratonT: [inDiode ” & W{_j
KZC [ A] _I 00 ~||| 3/4. HaifBridgeRS = libration = PDO .. timing dvided [iy T =
 EalBidge (/S350 M sk Son S T e | | [T Chibping - piscFreciMHzl—| .
50 | Spanimv) [ 14 || [10bi ~| nnlegp:;g Sl T ration PRSEIEN | cE e |
xecmva -] [ 00 ] '[:CIucEDividel P | ~ Calibration DUTEs)- e =il Status Openlog
= cakcCony [ms]: 3 ; 71| | active Jast nfig for added DUTs:| | [ using | [Pt 2
H RetpovoDa] [0 ] Semor:  [UNEARY]| | O® [ 7] BN [ <] e e = || e
— (I NETEEREEEaVESEH || Temperature: |NO 'I [T Loop [~ awaysOn [ autowiite Cdefo [~ U2es || W Confl | & powerDIfAll
' AetDUT @
B_eﬂl RAM-EEP \IIZC-EB (USBPotKd) ||| ADuZMods:| SingleHB I bk _020UT |1 avoCce = put FEE::‘ & | _calcCostt
_RaRAMtSet| EEP->RaM ‘ - . FUmt | ® | LmCMvO
WiteRAM Curent dd:: | 0528 v ‘ ADCRng- [ OutTarget Acquire Raw Data - FullBridge I_c""r':z = LM S
i | ‘ - [ozs <] || | P8 v o witeEEP
WiletCycl | [Emeae ] 028 Bidge: || ) = [;* o | o5 pai] @ Fulll reee | ® T
AdSaveTiD | e ||| vt FGwrom | E28 ||V @ [N skeew [ 0 ® P | Csssneshall L0 18 = ) "
4’(195 D = aveore [ 5 @ e | | zsseaisa > (—x
i A
ko] Half [0 [ i |s[ 10 P |
B_r_idE, HalBridge @B Calibration coeffs successful calculated.
DUT #1 - P2M data acquired: 5290(5289,5289,5290,5290,5290) mo)' a2 || 1 % . o[ TH HBle .,0¢ cp0= 650/028A I
S || fezc] = cpl= 9600/2580
e |0 L 1
s e =
o |7 [ rm | e
| 148191
’ | S aI Tl L THed .' anz0OutResolP~ 12bit
|| o T dighel Out ® Ton| @ s \ digitalGainP= 1.707
. ™ Rng Dutput TS Target y
Chk‘ Tmin:  TLow:  TMed: TUpp: Press <OK> for acceptance or <CANCEL> for rejection ...
| | dRenge: | 5 e |l
[ or] s
OK I Cancel
Note: all active buttons corresponding to the calibration method selected are green.
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5 Ordering Information

Iltem Product Sales Code Description

1 ZSSC3154-KIT ZSSC3154 Evaluation Kit V1.0 (includes items. 2, 3, 4, 5, 6)

2* SSC Comm. Board V3.3 SSC Communication Board V3.3 (incl. USB cable)

3* SSC Board ZSSC3154 V1.0 ZSSC3154 SSC Evaluation Board (SSC EB) V1.0 (includes 5 ZSSC3154 samples)
4* SSC Sensor Replacement Board V2.0 SSC Sensor Replacement Board V2.0

5* SSC Test Board V1.0 SSC Test Board V1.0

6* SSC-C SSC DVD V2.10 SSC DVD, including the ZSSC3154 Software for evaluation and calibration

* ltems 2 to 6 can be ordered separately after ordering position 1.

6 Related Documents

Document File Name

ZSSC3154 Data Sheet ZSSC3154_DataSheet_Rev_x_yy.pdf

ZSSC3154 Functional Description ZSSC3154_FunctionalDescription_Rev_x_yy.pdf

SSC Communication Board Data Sheet SSC_CommunicationBoard_DataSheet_Rev_x_yy.pdf

SSC Sensor Replacement Board Data Sheet SSC_SensorReplacementBoard_DataSheet_Rev_x_yy.pdf

SSC Command Syntax SSC_CommandSyntax_Rev_x_yy.xls, where y_xx have to be replaced
by the actual firmware version

SSC Mass Calibration Board Data Sheet SSC_MassCalibrationBoard_DataSheet_Rev_x_yy.pdf

SSC AN — Change CB’s Product ID SSC_AN_CommunicationBoard_PID_change_Rev_x_yy.pdf

Visit ZMDI's website [www.zmdi.com] or contact your nearest sales office for the latest version of these
documents.

7 Glossary

Term Description

ADC Analog-to-Digital Converter

AFE Analog Front End

CB Communication Board

CMC Calibration Microcontroller

Ccmv Common Mode Voltage

owl One-Wire Interface

PCB Printed Circuit Board

PGA Programmable Gain Amplifier

SRB Sensor Replacement Board

SSC Sensor Signal Conditioner

uC Microcontroller

DFBIL/H] Diagnostic Fault Band [Mode]
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8 Document Revision History

Date
March 13, 2012

Revision

1.00

Description

First release.
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Zentrum Mikroelektronik
Dresden AG
Grenzstrasse 28

01109 Dresden

Germany

Phone +49.351.8822.7.772
Fax +49.351.8822.87.772

ZMD America, Inc.

1525 McCarthy Blvd., #212
Milpitas, CA 95035-7453
USA

Phone +855-ASK-ZMDI
(855.275.9634)

Zentrum Mikroelektronik
Dresden AG, Japan Office

2nd Floor, Shinbashi Tokyu Bldg.
4-21-3, Shinbashi, Minato-ku
Tokyo, 105-0004

Japan

Phone +81.3.6895.7410
Fax  +81.3.6895.7301

ZMD FAR EAST, Ltd.
3F, No. 51, Sec. 2,
Keelung Road

11052 Taipei

Taiwan

Phone +886.2.2377.8189
Fax  +886.2.2377.8199

Zentrum Mikroelektronik
Dresden AG, Korean Office
POSCO Centre Building
West Tower, 11th Floor

892 Daechi, 4-Dong,
Kangnam-Gu

Seoul, 135-777

Korea

Phone +82.2.559.0660
Fax  +82.2.559.0700

DISCLAIMER: This information applies to a product under development. Its characteristics and specifications are subject to change without notice. Zentrum Mikroelektronik Dresden AG
(ZMD AG) assumes no obligation regarding future manufacture unless otherwise agreed to in writing. The information furnished hereby is believed to be true and accurate. However, under
no circumstances shall ZMD AG be liable to any customer, licensee, or any other third party for any special, indirect, incidental, or consequential damages of any kind or nature whatsoever
arising out of or in any way related to the furnishing, performance, or use of this technical data. ZMD AG hereby expressly disclaims any liability of ZMD AG to any customer, licensee or
any other third party, and any such customer, licensee and any other third party hereby waives any liability of ZMD AG for any damages in connection with or arising out of the furnishing,
performance or use of this technical data, whether based on contract, warranty, tort (including negligence), strict liability, or otherwise.
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