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One Page Overview — 1SO9141 Transceiver

Features

Operates Over Wide Supply Voltage of 8.0
to 18V

Operating Temperature of -40 to 125°C

Interfaces Directly to Standard CMOS
Microprocessors

150 K Line Pin Protected Against Shorts to
Battery

Thermal Shutdown with Hysteresis

IS0 K Line Pin Capable of High Currents

33660

‘gj

» 1SO K Line Can Be Driven with up to 10 nF _ ISOK-LINE
of Parasitic Capacitanc 1.0
L
« 8.0 kV ESD Protection Capability using X
passive components. - RD
» Standby Mode: No Vg4 Current Drain with g X
VDD at50V
* Low Current Drain During Operation with
VDD at5 0V
Performance Typical Values @
D SUFFIX
Data Rate to 50 kB/s EF SUFFIX (PB-FREE)
OpemtogVotaoe sovewv spasezoon
8-PIN SOICN

Sleep/Stdby Current

50 pA

Operating Temperature

A0"C=TA=125°C


Presenter
Presentation Notes
One page overview
Transform digital information (from MCU) to an Analog signal (with speed up to 50kb/s)
Mainly used in Automotive industry for Diagnostic  purpose.
Can be used as a stand-alone single communication line.
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Typical Application

On-Board Diagnostic Link

+Vop

MCcu
5.0V
Vee

T 7

Service Scan Tool
or
End of Production Line
Frogramming
or
System Checking

* Reverse Battery (1)
e Overvoltage Transient (2)
» 8.0 kV ESD Protection (3)
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Presentation Notes
Application case
Simple external component set up



Simplified Application Diagram

Chip ENABLE

» Controls device Operation
Mode

Normal Mode - *high’

Sleep Mode — ‘low’

* 5.0V logic compatible

+VpaT

VBATT
- 8V - 18V

‘ * Normal Mode: 1mA MAX
Voo % * Sleep Mode: 50uA MAX
33660 g =
VDD - VDD VBB—*- .
T T
MCU B -
ISO K-LINE
Dx —P- SO -+ ’
SCIRxD |-—— RX T % <] . T,D
SCITXD————® TX GND — T
l_ > R.D

VDD

* Input determines Logic Level Voltage

* 5.0V Logic Compatible

» Quiescent Operating Current: 1ImA MAX
* Sleep State Current: 100uA MAX

K-Line Transcelver
* 1S09141 Compliant

* Over Temperature Protected
» Short to GND protection
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Range overview
Diagnostic features



ISO K-Line Functional Block

————————————————————————————————

VBB [}
|50Vi£ ésookg
1SO9141 Functional Blocks ~ *"¥%/ % %m' i -4

Transmitter of K-Line i LT M@d
Receiver of K-Line || s W% o
K-Line Bus i - | i
Enable Module o Tt o, . . i
VDD Input Module f : s h o
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Transmitter of the K-Line Interface (TXD)

TXD controls the state of the K-Line

Normal Mode
TXD High (recessive) = K-Line output High
TXD Low (dominant) = K-Line output Low.

Internal pull-up resistor (125kohm)
Forces a recessive state if pin is left open

TXD

‘ MCU

XD

Device Pin:

TXD (input)
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Receiver of the LIN interface (RXD)

It reports the state of the LIN to the
MCU.

RXD

Device Pin:

RXD (output)
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K-Line Bus Pin (ISO)

The K-Line bus terminal provides a
physical layer for single-wire
communication in diagnostics automotive
applications. The K-Line physical layer is
designed to meet the 1ISO9141 physical
layer specification and has the following
features:

- 150kbps

- Over-Temperature Shutdown

- Internal pull-up resistor with a TVS
- Active Pull-down

- Short to GND Protection

Vi BB
2 600 ko

CEN—T,ﬁ: __Kj‘ §
j§:123 k0 H —J.;Lg >

2 Rpys

55k0 S
2

CEN ——||1‘
110 ki2 2

)
VDD 55V g
[ Thermal |
| own | )

Z125k0

TX [

[

10V

.”_»\_.

Device Pin:

ISO (transceiver)

+—{1 150

45V A
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E

nable (CEN)

It controls the operation of the device
Normal Mode: EN =1
Sleep: EN=0

5V logic Thresholds

Internal pull-down resistor (125kohm)
Forces sleep state if pin is left open

MCU

CEN

Device Pin:

CEN (input)
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LIN versus 1S09141

1SO9141

———————————————————————————————— VSUP
VBB'SDVL | 1 ______________D__
! u 2 600 ke ! r |
[ j | | :
L ~ 1 [:
v 1 I~ ’—{
1 01 . P INH_OMN
| lRHys = > %'TRX en [ = q] INH
| — 10V 4 | Control EN_sleep I
! s5k0 ! 200 ki . h 4
| — | 550 ke & s Unit
ol 150
! - P e \’L‘ % ] /L 30 kiz 725 b
: i 45V : RXD D \& RXD_In[//| % LIN
Mast 1
1 ; 1 EN RXD
| Bia: 110 m:% | | LIM en |
I = I | 35pA 63 . |
: A ¢ : ______________ THD_Int|-, Cort
! — 55V 7A ; T*D [] = |\_.f N |
e - — T~
oD L | shutd P {hm 1 VVAKE [j {}\ |
110V - 1
| 2125k |
1 1 |_____________ I |
Txl_l, 5 L : GND
1 1
| _t |
| |

Simplified Internal Block Diagram
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Presenter
Presentation Notes
LIN solutions: Latest Freescale product release is MC33662 (Sept 11) with high performance EMC and ESD. Baud rate up to 20kb/s
ISO link is more dedicated to Diagnostic application (garage) with a 150kb/s baude rate.



1SO9141 LIN

5] Lo 1 2
i VBA 4TuF 100
On-Board Diagnostic Link ~ +Vgg Service Scan Tool I I
or
End of Prod ur.ti_on Ling -t q: qz vae
Programming 23y V1B  15an
50V o T
MCU 33290 System Checking "
X ot e
Vee Voo efuiotor T MCU —? & |
+ " 3 &1
- | X
fMtw s XD - RXD E LIM 10853
D, —o{ CEN 150 v I—m
RO —alR, l TXD
TOL—o|T, GND l x
WAKE

L=
c3
100nF
i GNDI

Simplified Application Schematics
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1ISO9141 versus LIN 2.1 — comparison table

K-Line Test Parameter values

1509141 LIM2 .1
Parameter Eiafmmr "ﬂ:i Unit P;'i:mm :‘a;:g Unit Comments
Operating temperature 1] 50 'C 40 125 'C
Operating voltage [ 18 W 7 18 v
Voltage high recene threshold 0.7=VB Vb W
‘oltage high transmit scan tool threshold | 0 %xVh W 0.6\ WV |Recever Recessive State
Voltage high transmit vehicle threshald 0.3xVk W
Voltage low recaive treshold 0.3xVk W 0.4xVh W
1] 0.2%Vhb v Mot Spacified in the LIN2.1 but the silicon shows a low level around 2V
Bit rate 44975 5025 bit/s ] 100 kb/s  JUp to 10kp's or up te 20kk's or up to 100kb/s
Bus idle time 2 inifinii ms
Synchranisation delay 1] 300 ms
Keywiord 1 delay g 20 ms
Keyword 2 delay 0 20 ms
Inter-byte delay 25 50 ms
Bus idle time {address retransmitiing) 300 infini ms
Tester bus line capacitance ] 2 nF 1 10 nF  |Tetal capacitance of the bus including slave and master capacitance
1509141 Test Tool specified Pull-Up resistance is ~510chms and LIM
: c Master Pull-Up resiztance is ~1Kehm, BUT this iz highly dependant an
A L i b 485 518 chms ! wahm the number nprIH nodes (a LIN netwark can have a fﬁlf-lhl'-"ulfUF
resistance down to =500chms with MAX number of LIN nodes)
Rise time 0 0. 1/BitRate us |S09141 prop delay fram TxD te BUS Dominant and Recessive is
<?us. This iz achievahle by our LIN block wwhen in Fast Mode Tested
" = this on the bench at all temperatures and with worst case loading
S ! 0 1/ERate ve conditions (500chm. 10nF)
Tester bil rata 10348 10452 bit/s 0 100 kbis  Jup te 10kp's ar up 1o 20kbis or up o 100kb/s
Wehicle bus ling capacitance 0 7.2 nF 1 10 nF  |Telal capacitance of the bus including slave and master capacitance
\ehicle bus line resistance to Vb 10 kohm Can be adjusted extemnally. The 150 Diagnestics Test Tool (fMaster
MNaode) 15 the man factor in the nebwork's overall load, which s
Vehicle bus line resistance to Ground 5 kohm terminated with & 5100 pull-up resistor
Baud rate 10223 10577 bit/s 0 100 kkis  Jup to 10kp's or up to 20kb's or up to 100kb/s

Fully compatible
Compatible with adjustments

B ot compliant

Conclusion: As Described on the previous table, Freescale's LIN transceiver circuit block is not compliant to the 1309141 Specification. It can be used in 130 Metworks with same loading
adjustments. It's possiblz that the number of IS0 nodes will be limited if LIN nodes are implemented on the sama network.  The 150 Dizgnostics Test Tool (Master Mode) is the main factor in
the network's overall load, which is terminated with a 3100 pull-up resistor. But if LIM slave nodes are added to the BUS, the network resistance will still be decreased

The main issue to be compliant is the low voltage leval during transmition
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