IDIC

Agenda

Definition

Product positioning
Technical review
Applications (Automotive)
Key Features

Key Benefits

A Company of Daimler-Benz



IDIC

< ™

| Dentification | C - Overall Focus -

® | dentification Systemsarewithin TEM | C'sstrategicdirection

® Oneldentificationteam now responsiblefor IDIC, Transponder,
Reader | C, System conceptsand application support

® \We offer system solutions, componentsand system support

® Applications include identification of objects, access authorization
and anti-theft protection

Transponder | TAG Basestation / Frontend Control Unit

TK55X0-PP / €5530-GT

| MCU
<}osc e unlock

Reader-IC System
u2270B

Demod. EEPROM
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| Dentification | C

® Pl astiktransponder
>size: 12,05x5,9x 3mm
> frequency: 125kHz
> automotive applications
> |arger read distance

> production 800 Kpcs
with TK 5530 now

> carrieseb5530/ e5550/ e5560
> samples available in-line
withIDIC(IC)

> high volume production line
IN preparation

< ™

- Transponder -

® Glastransponder
> gize: 12x 2,12 mm
> smallest sizeonthemarket!
> frequency: 125kHz
> animal and automotive
> 3 Mill. pieces manufactured
> gqualified for automotive
» carries e5530 IDIC
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Transponder : Basic Features

Read (...Passwort... )
[

Write (...A0R...)
-

OO000

ID 64 bit

Challengi -
hecksum I
< Khedsum- —

Response
h

TK55B80-PP

TK5550-PP
Encryption ElISE)ZT)i(t)M

TK5560-PP ——
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<
TK5550 / TK5560 Signals during writing
>64 FCs ::stop write
RF_Field | Iy - |
Staft : 1 0 1 1 0 :
gap M 11 W [ Ny B
writemode U/
M odulatiori during ReadM ode :
damping | 7 Coad On |_// Load Off I |
writedata | | | | %//
DataClock | | n_n I n__n I
lelddedc [N s s Y : |
read mode ; writing .programming. readmode
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Modulation modes

pataclk  |__J | | | | |
ReadDeta 7 0 ; - 0 » —— [5530] 5550 5560 2270
s [LTUUUJUUU LU iuyuuuyiruut
sz [LJUUUUULILUluuiougiirJuye | x| X
s [LJUULTUULL Ui Uiy it
f1=FC/8 | f2=FC/5
Fsct [ L L LAt UL < |«
G U ) ) R ) R R Yy
Biphase _ | || | 1 ] X
Manchester _ ¢ | i | 1 | | | — N

A Company of Daimler-Benz



IDIC

IDENTIFICATION

System Components to identify Objects and Persons

*ShortID-codes

*Mobile data carrier (no battery !)
* Contactless

*Data Integrity & Safety

* Flexibility
*Smart
*System Costs

Customers Design Priority:

R /W Base Station
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Focus fordesignin

I 111

d

-

|<
>

R/W
Station
discrete

el

DISTANCE

DISTANCE
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System design: Key parameters

Q-Factor Q.utom = 12 (recommeded)
IQ:fo/B Q=Vg/Vpry| Qmax =19

Increased Q =reduced bandwith

' Optimize Q between 5 ...15

i *>> Lock cylinder influence increased
I * << Induced signal voltage reduced

H
K Coupling factor \\a/
K= f (1/d; r; position) @ d %, g

“IncreasedKby '

: *smallest acceptable distance d
I *biggest acceptable reader coil diameter r
: *pest compromise for position

Frequency tolerance / Signal voltage

Single f 4 optimized K and df |++ component; ++ uC;

Double fn, / ., LN ++ df,; - - periphery / uC

df = inacceptable | >> K ; << dfj,
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. —
System design : Key parameters (2)

Ly = 413 uH
df 4 L =1.240 uH ltering

30 %
_ fixed 3% F

10% =
— | | | . [ 1 1 .
1 2 3 K 30 cm 60cm d
Tolerable tolerance =f ( K; L) Magn coupling factor versus distance
600 All_lmA— SRE I 200 :,ImA- —————————————
all diameter=small distance ; \
400 A/m |

coil radius =reading distance
1

.
20 cm r

Maximum achievable field strenth Optimized radius for maximum of field strength
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System design: Extended R /W distance

R/W Base Station optimization

Noise fr ee envir oment

. NOISE
o f-adjustment f 4 =i ane OIS
—
« Optimized reader coil ll —
—

Reader susceptibility for V

mod Viod__ _]
« Optimized transponder coill _WWWWW N
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System design: R/W Distance

=1 |

discreteR/W Station [ m m
discrete R/W Station @

K55XO - PP

125KHz
e55X0-DOW / S8
100KHz ... 450KHz

Vss-Vmod
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System design: Conclusions

¢ 125KHZz VL F System - most penetrated in the market
 AM system: well suitablefor low cost systems

* M ost applicationscost limited

L ow distances often requested

e Optimizedistance by improved reader parameters
 Long distance - extensive solutions

e For anticollision avoidance use e5550 AOR mode
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TK 55X0-PP Key Features

* Read only and R/W

» 128 bit - 224 bit user programmable

» Optimized dataintegrity (header, checksum, lockbit)
 Write protection (Password mode, L ockbit) *

e Answer on request - makes transponder unique *

e Different security level

e Automotive approved *

A Company of Daimler-Benz



IDIC

< ™

| Dentification | C - Product Survey -

1IC eb530 eb550 eb5560 U22/0B
Status production | production |[samplesQ4/96 production
readiwrite | [EAd/rite | pastaon c
Operation | read-only | lowpower | <~ power | 100-150kHz os:
100 - 350 KHz 100 - 350 KHz 100 - 350 KHz receiver ffilter
4 x 32 bit 8 x 32 bit 10x 32 bit
laser fusable EEPROM EEPROM
M emory ROM 8 lockbits incl.lockbits
- - : object ID object ID frontend
Appl ication e.JfEesliD datacom high security basestation
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TK 5550Block diagramm

M odulator

P2 2229

Moderegister

YYVVYVYY

Memory

(264 bit EEPROM)

Controller

Analog front end

Input register

[)

Test logic HV generator

9510206
Vdd Vg Test pads
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TK55X0-PP: Data Integrity

HEADER LX CHECKSUM
Header; Checksum V//A \\ N
Lockbit

Object |de\\f|cation true data transfer

Authentification j CHALL E Challange
IQheck
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TK5550 Memory map block O

0 1 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
reserved BR MS1 MS2 PSKCF MAXBLK |
2 [ [ M oo 2 [ o [m [ & [m [ resd
lock bit (never transmitted) red RW *useSTOP
useBT
AOR useST
usePWD
Key: send blocks:
AOR Anwer-On-Request 0000
RW__ Restricted Write 0011
useBT useBlock Terminator 010 1to2
useST useSequenceTerminator 011 1to3
usePWD usePassword 100 1to4
useSTOP obey stop header (active low!) 101 1to5
BR Bit Rate 110 1to6
MS1 Modulator Stagel 111 1to7
MS2 Modulator Stage2
PSKCF PSK Clock Frequency
MAXBLK seeMaxblock feature
reserved donot use
0 0 RF/2
0 1 RF/4
10 RF/8
1 1 reserved
0 0 O direct
0 0 1 psk1(phasechangewhen input changes)
0 1 0 psk2(phasechangeon b.it.ckifinput.hlghz
0 1 1 psk3(phasechangeonrising edgeof input)
o/gfreq. DATA=1 DATA=0
10 0 fsk1 rf/8 rf/5
10 1 fsk2 rf/8 rf/10
11 0 fskla rf/5 rf/8
11 1 fsk2a rf/10 rf/8
0 O direct
0 1 Manchester
1 0 Biphase
1 1 reserved

*) H-version
K-version

RPRRPRPOOOCO

NIVVXD U X

F/8 bitrate 8cpb **)
I eser v
F/32 bitrate_32cpb **)

I eser v
F/50 bitrate 50cpb *)**)
F/64 bitrate 64cpb *

F/100 bitrate_100cpb” *
F/128 bitrate_128cpb *

;**)

9510228
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TK5550 Answeronrequest mode (AOR)

V

Coil1-Coil2

_

POR

M odulation on

4

Valid OP code followed by valid password

No modulation
because AOR=H 0510234

L oading block O

Modulation enabled only after valid signal from base station
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<
TK5550: Date Security Modes
oP
Standard Write e 32|2 ADR 0
PWD op
32L

Write Access 1011 Password ! 322 ADR 0

oP
AOR 1011 Password 32
"Tagis here"

Anticollision avoidance
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TK55X0-PP Protection features

Protection against TK5550-PP  TK5560-PP

Crypto

Passwort
AOR

UV / X-ray
Lockbit

Read out -

Overwrite

X
X

Modulation enabling
Reprogramming -

Manipulation X

blockwise block 1 -4 ID code

block 5-8 Cryptokey
block 9 Password
block 0/1/5 bit 1-8
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TK5550 Functional algorithm

Power-on reset

Stop

Set modes
v
READ y § A
Writemode l adr=1 adr=current
. A A
| OP-code fail —
ok +1O .
Passwor d fal —
ok +
Number of bits L:1 —
ok +
L ock bit fal -—
ok +
Ty, fail —
ok +
PROGRAM fal i
* ¥

A Company of Daimler-Benz



IDIC

< -
TK5560-PP: Basic Procedure
64bitID | Modeset| [Bon
ol | N

Co

nparison

4 pigkncryption

A Company of Daimler-Benz



IDIC B

< -
TK 5560 Memory Map
32 0
8 3Lock bits [
6
4
2 8bitheader
Block O
1 11 9876543210
19 bit supplier _ :
L_O adapt 4F L _C BC MOD
MOD 0=Manch; 1= Biphase L O H T  BR
BR  0=Rf/32; 1=Rf/64 not used 00
BC 0=128; 1=64bit Philips terminator 0 1
T Terminator TEMIC terminator 1 O
L C Lockbitfirst8bits no terminator 1 1

H Header lockbit

4F Enable 4F-Header

L O Lockbitblock O

adapt resonance frequency adaptation
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TK 5560-PP Key benefits

15V 1,2V
,5Low Voltage
@Low POE —/
Vcail
REG
@rnal volta@ Ll]l \_DI_> l
Vdd
@um possible modul@q \I\HH‘M[-

@daptlon fsyst Distance o@

< Time optimized protocoll >

A Company of Daimler-Benz



IDIC

<
DVS Vext Vs VgatT
U2270B Key Features | - [
. . | _
« Suppliesenergy for RF - field 5 | . W Pow?supplyf "N
5 5 MS
« Proceeding of AM signal * [
* Encoded signal tothemicro . | 2 @ oyl )
Driver scillator
« 100kHz - 150 kHz sl =
. - * OUTPUT
 Reduced periphery for short distance Amplifer L {
INPUTO— @ > ET’ @ &
° COﬂtI’ OI |00p eXter na.l Iy Low passfilter j Schmitt triggar’_C
HIPASS GND HE 95 9692

e Tuning capability

» Applications for extended distances
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U2270B Application (1)

5V

@ ; >
I47n|: I47uF S

CIN

1N4148
470k [] = ¢ -
1.5nF R  135pH

Il
) >

1.2nF

Basic Application for high magnetic coupling

]

VBat
DVg

&1 INPUT

COIL1

COIL2
DGND

Vext Vs
u2270B
RF

MS ja———
CFE j@——

l 95 9693

1

OE |[@&—
STANDBY
OUTPUT
HIPASS
Crp
GND

L

Vbp
BP0O
BPO1
BPO2
BPO3
BP10
Micro
controller
Vss

1
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U2270B Application (2)

e oscillator control loop ﬁcesg

X
1N4148 68k

43k

Il.?nF _|—£2 mF‘

1.2nF
|
|
1.35mH 82
L I

Antenna

|
[ II
1N4148 Cin
470k 1.5nF I Cup rI

O
360 12V
| |
1
I 22 mF
I GND
I 22 mF
VS VEXT DVS VBatt VDD
RF MS
COIL 2 CFE |— =
U2270B Micro
controller
el 2 Standby  jet———
Input Output |—={ |/ O
HIPASS OE
DGND GND Vs

L L

L

Application for extended R/W distance
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U 2270B Application (3)

4x IN4148 68k

I ! I
Ta7nF { { { [ E_LIZZmFIMnF

43I< \/S \/EXT ID\/S \/Baﬂ \/DD CND
RF Ms |
COIL 2 CFE |aa——
i U2270B Micro
switcheo COIL 1 controller
; Standby |
capacitor

I
1c Input Output L
1!\‘!/11 40 IN -
J__ HIPASS OE |-¢
I DGND GND
I1.5 nF ICHP

\/SS
- L1 4L -

BC846 1| -
1.5k
12606

Maximum distanceby alter nating frequency

A Company of Daimler-Benz



IDIC

U2270B : Application (4)

Transponder / TAG Read/writebasestation

\/

Tran Carrier
3:). I — - — Osc -
IC : : enable
-
' RF- Field | i
| ! U 2270B MCU
€5530 : typ. 125 kHz I booster
|
5550 | O I -
I % | NF read channel
€5560 I output
TK5530-PP 949300
e5530-GT
TK5550-PP
TK5560-PP

Extended R /W distance

Unlock

System
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Automotive Applications

TK 5530 - PP

Read only

Immobilizer
Seat detection
Car radio

TK 5550K-PP

Read Write

Service Book
Convenience
Logistics

TK 5560-PP

Read Write
Crypto

Immobilizer
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Key Remote Control Car

: IR- or RF- IRIRF-Dat |R- or RF-
-Data
E2PROM Frontend Frontend

Energy/Data il "5 -cactation — [gnition

with i L e

Transponder
e5530 (read only)
e5560 (Crypto)

lmmobilizer Bitstream
(Manchester, Biphase)
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< ™

today > tomorrow

(

|R- or RF-
Frontend

|R- or RF-
Frontend

(

Transponder
Frontend

Transponder
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Ordering Information

e 5530 HM -230 - GT
TK 5530 HM - 232 - PP

manufacturer J I ‘ ‘ | | package
chip type

header

( standart)

mask version ol
TK5530H-...-PP (customized)
TEMIC customer
header ID code CH
TK 5550 K - PP (standart)
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Standard Components Availability

Type Package Basic Features Function
e5530H-232  |pow/sg Manch Ri/32 1o Tag - IC —
(-230) (RF/40) g
e5530H-230 | GT Manch Rf/40 |R G-Transp =————
TK5530HM-232 pp Manch Rf/32 | R | potransp [ )
All modulation
e5550 K DOW / S8 Rf/8/32/50/100 |R/W | Tag-IC 1
(..oo..H) (Rf/50 /64 /100 /128)
All modulation
TK5550K PP Rf/8/32/50/100 R/ W | P-Trans
(.....H) (Rf/50/64 /100 /128 > ﬁ
U2270B-A Ep Manch /Biphase R /\\y | Base station

Rf/32 /40 /50/ 64

IC =T
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Tools
.. |Actual New Applicat
Samples | Demokit |hoia sheet |Data sheet | note
e 5530 - DOW/| X 12 /95
e5530-S8 | X « : 11796
e5530-GT X 12/95 |12/96
TK 5530 - PP X 02/96 |10/96
e 5550 - DOW X 12 /95
e 5550 - S8 X X - 10796
TK5550-PP | X 10/96
e 5560 - DOW | 12/96 5I57 5/96 11/96
TK5560 - PP 12/96 - 10/ 96
U2270B-FP X X 12/95 | 10/96 |*01/96
*06 /96
New data book: 03/97
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| Dentification: Benefits

* Choice of options

 Broad frequency range

e Appropriate security - price level selectable
 \Well suitable by shorten R/W time cycle
 Emulation of components

e Unique data carrier selectable
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IDIC Technical Features

Mix of datarate / modulation
Low voltage drop onrectifier
*Optimum of modulation depth
Read /Write distanceidentical
*0/1 Bit: certain number of clocks
Gaptimevariabel

eSelf adaption -optimized read distance
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Transponders: Benefits

* Few standard components - huge opportunities
« Automotive design

e Standar d package and small size well accepted
e Automotive manufacturecompetence

e System features - flexibleand easy torun
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Key selling points

4 years competence as chip / transponder supplier
e Subsupplier for card and tag manufacturers

e 2 years competence as automotive subsupplier
 Performance by key benefits and optimized costs

e Improving system competence
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Conclusions

 Enormous market request

* New applicationscomming up

» Spread scope of TEMIC componentsand options

« Competence and experiencein different applications

e Optimized toolstill end of 1996
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U2270B Demoboard (1)
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