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L9864

ABS AND ISO/SDL INTERFACE

s THREE HYSTERESIS
WITH LOW INPUT CURRENTS, FIXED
THRESHOLD VOLTAGES AND INTE-
GRATED OUTPUT PULL-UP RESISORS.

m DIAGNOSTIC INTERFACE CIRCUIT WITH
SUPPLY VOLTAGE DEPENDENT INPUT
THRESHOLDS AND PROTECTED OPEN
COLLECTOROUTPUT

m EXTERNALLY PROGRAMMABLE ISO OR
SDL FUNCTION FOR THE DIAGNOSTIC

= INVERTER CONTROL COMPARATORS
WITH INTERNAL INPUT PULL-UP RESISTORS

s TWO PRECISION CLAMPING CIRCUITS

m ALL INPUTS AND OUTPUTS PROTECTED
AGAINST ESD

s THERMAL SHUTDOWN FUNCTION FOR
THE K DIAGNOSTICOUTPUT

BLOCK DIAGRAM

COMPARATORS

SO20L

ORDERING NUMBER: L9864D

DESCRIPTION

The L9864 is a monolithic integrated circuit con-
taining ABS and a programmable ISO/SDL inter-
face function

VZ i $ £3 VST
'y
[ ¥ Y Comee CLAMPY _[_é
cti
b'—: Y
F
-
c1o —
-
£ comp2
czi =
" - ez L
=
o) —0 P2
c2o
K comra
cal
9«-—: ==
o D1
! L]
e
cao
vDIAG E] [i] H]
7k ‘iﬁ
KO s
@ '
1P
a — RX
i
x
“ 1 > w0
._|:|_l INVERT ER-CONT ROL
INY i>
N2 [1] i>\ % oD

January 1998

1/11

Power ed by | Cniner.com El

ectronic-Library Service CopyR ght 2003



L9864

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Value Unit
Vz, Vbiag Board Voltage Continuous (DC) 0to 20 \%
0 <t < 5min; Tj =-40 t080°C 26.5 \%
tp <2s -1.5 A\
0 <tp <200ms; f< 0.06Hz; 40 \
n < 360 cycles
0 <tp <50ms;fp < 1Hz; 40 \Y
n < 36000 cycles
dVz/dt, dV piag/dt Vz =610 16V 10 V/us
Vst Stabilized Voltage Oto 6 \4
Tstg Storage Temperature continuous -565 to 150 °C
Ti Junction Temperature continuous -55to 150 °C
Y'tp < 100h 170 °C
tp < 10ms 180 °C
VKo,KI positive transient (1) 50 \Y
Note 1: according to ISO TR 7637/1; the transient will be clamped with external circuitry.
PIN CONNECTION
7
Coo [ 1 20 ] Cio
Cal [ 2 19 ] S
Cag [ 3 18 ] P2
Cy [ 4 17 ] VST
vz []s i6]] P
WO034
VDiag [ 15 ] K
IN1 [ 7 14 ] X
Ny ] s 3] Rx
LI [ ] 12 ] KO
LO [ 10 11 ] GND
THERMAL DATA
Symbol Parameter Value Unit
Rith j-amb Thermal resistance Junction ambient SO20 (mounted on board) max 80 K/W
TjTsD Thermal Protection threshold Junction Temperature 150 to 180 °C
2/11 173

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



L9864

Equivalent Circuit Diagram of the Thermal Impedance Junction to Ambient
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Si = silicon and die attach

F = frame

P = remaining package mass

tHD =

RtH - CTH

The typical values for SO20 package are:

RtHsi = 1.5KW
RTHF = 15KW
RtHp = B0KW

ELECTRICAL CHARACTERISTICS (Operating Range)
The electrical characteristics are valid within the below defined operating range, unless otherwise speci-

TTHSI
TTHF
TTHP

2ms
20ms
50s

fied
Symbol Parameter Test Condition Min. Typ. Max. Unit
Vz 6 12 16 \'4
VDiag 4.75 16 \Y)
Vst 4.75 5 5.25 \'
Tamb Ambient Temperature hybrid ass. chip -40 125 °C
18 Useful Life Time Vz = VST = Vpiag = OV 15 years
tb Operating Life Time Vz = VsT = Vbiag nominal 4500 hours
values; Tamb = 55°C
Comparators (Comp 1, Comp 2, Comp 3
Vciio Input Voltage Low State Vcio = (LOW); | Icq Is 10mA 2 \Y
Veall Veeo = (LOW); |lca|< 10mA 2 v
Veail Vcso = (LOW); |lgs|< 10mA 2 v
VciiH Input Voltage Vcio = (HIGH); |lgq]<10mA 2.8 \Y
VeaiH Vcoo = (HIGH); [lco| < 10mA 2.8 V
VeaiH VGao = (HIGH); |leal<10mA 2.8 \%
Vciih Input Threshold Level 0.08 0.2 0.4 \Y
Veein Hysteresis 008 [ o2 0.4 Vv
Vcaih 0.08 0.2 0.4 \
le1L Input Currents 0 < Vcil, Veal, Veal, < Vz -0.5V 400 nA
lgoL Vz, <16V
lcaL 0 < Vei1, Voo, Veal, € Vz, Vz, <18V 5 nA
Ve Input Voltage During Clamp | Ic1, 2.3 |=10mA 30 V
xgi llgt 2.5 |=-10mA 1.5 v
Veiol Output Saturation Voltage Veii = (LOW); |lciol<3mA 0.4 v
VoL Veal = (LOW); | ool < 3mA 0.4 \
VeaoL Veal = (LOW): | lcagl < 3mA 0.4 \%
IcioL Qutput Short Circuit Vcio = Vezo = Veao = BV, 10 mA
IcaoL no damage 10 mA
Ic3oL 10 mA
ﬁ 3/11
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L9864

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vc1oH Output Voltage High State 10MQ < RiLc1o Vs1-0.25| Vs1-0.1 Vst \Y%
VcaoH 10MQ < Ric2o Vsr0.25]| VsT-0.1 Vst \4
VcaoH 10MQ < RLcao Vsr0.25] VsT-0.1 Vst \'4

Ra Comparator Output Pull-Up Output Status = (HIGH); 7 10 18 KQ
Resistor -0.3 < V1o, Vezo, Veao < 25V
frct, 2,3 Transmission Frequency Cu1, CL2, CLa <20pF 200 KHz
(external load capacitors)
t1c1, 2,3 Off Delay Time Vcii, Veal, Vea, = -1 to 16V 1.5 us
toct, 2,3 On Delay Time llg1, 2,3 | < 10mA for the 1.0 us
definition of t1, t2 see fig.1
At1-2 On Off Delay Time Difference |t1c,tgc |1,2,3 1.0 us
Ip1iDc DC Input Currents Vp1=0; VP2=0 10 us
lp2nc VPi,P2 = VST 25 uA
50mV < Vp1 £ VsT-50mV 5 HA
50mV < Vp2 < VsT-50mV
500mV < Vp1 < VsT-500mV 2 pA
500mV < Vp2 < VsT-500mV
VPiDC Ip1, 2=10mA Vs1+200 \Y
VP2nc Ici. 2 _-10mA -200 mv
VP1TR Dynamic overshoot Input pulse specific. Ri = 10KQ; -300 300 mV
VP2TR (with respect to 0 or VST) Vpy = £100V; t, = 10ns;
tr= 100ns; within a max.
overshoot timet, < 20ns, higher
overshoot value is possible. *1
VKL Input Voltage Low State Output Status Low 2.0 \Y
4.75V < Vpiag < 5.25V"
BV < Vbiag < 20V | I <10mA 0.4Voig| Vv
Output Status Low 8 \Y
20V < Vpiag | Ii] < 10mA
VKH Input Voltage High State Output Status High 2.9 \%
4.75V < Vpiag < 5.25V"
BV < Vpiag < 20V? | lki| < 10mA | 0.6Vpiag v
Output Status High 12 \Y
20V < Vbiag 2) | Iki| £ 10mMA
VKIh Input Threshold Hysteresis 0.08 0.2 0.4 \%
VkicL Input Voltage During Clamp lkicL = 10mA 50 V
IkicL =-10mA -1.5 \
| Ik | Input Current 0<Vk <16V 3 LA
Rki Equivalent Input Resistor GND < Vz < Vki; BV <Vz< 18V 200 KQ
BV <VkL< 18V Vz = GND 50 KQ
Vz = open 50 KQ
* 1 Guaranteed by design. Not feasible to check on ATE.
1) according to SDL specification
2) according to ISO specification
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L9864

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition Min. Typ. Max. Unit
ViiL Input Voltage Low State Qutput Status = LOW, | IL1 |< 0.4Vz \Y
10mA; 6V < Vz <16V

Output Status = LOW; | IL1 Is 8 A\
10mA; 20V< Vz
ViH Input Voltage High State Output Status = HIGH; [14]< 0.6Vz \%
10mA; BV < Vz < 20V
Output Status = HIGH,; [l < 12 \YJ
10mA; 20V< Vz
VLiih Input Threshold hysteresis 0.08 0.2 0.4 \Y
| IL) | Input Current ovavu< isv 3 HA
Vu Input Voltage During Clamp ILI = 10mA 30 V
I =-10mA -1.5 \4
Ry Equivalent Input Resistor GND <Vz< V0Li; 6V < Vz< 16V 200 KQ
6V avux<iev Vz = GND 50 KO.
Vz = OPEN 50 KQ
VTxL Input Voltage Low State -0.15 1 \Y
VTXH Input Voltage High State 2 Vs10.15 \4
RE Input Resistors at TX 0.15V < V1x < VsT+0.15V 14 20 36 KQ
VRXL Output Saturation Voltage Vi, Vki = (LOW) 0.4 \Y
VioL |Rx, ILO =3mA
IRX Qutput Short Circuit Current VRex, VLo = BV 10 mA
ILo no damage
VRXH Output Voltage High State 10MQ < RLrx; 10MQ < Ruio Vsr+0.25] VsT-0.1 VsT \Y
VLOH
Ra Output Pull-up Resistor Output Status (HIGH) 7 10 18 KQ
LO Output -0.3V < VLo < 25V
VkoL Output Saturation Voltage llko | = 10mA 0.3 \
IKO = 30mA @ VDiag = Vz 0.5 A\
kol =20mMA @ Vbpiag = VsT
Ikosc Output Short Circuit Current Vko = 16V no damage 50 mA
[ lkon | Output Leakage Current Output K = (HIGH) 50 pA
20V < Vko < 50V (for output K
voltage 20V < Vko < 50V the
output may be disabled internally)
0V <Vz<40V;0V < VsT < BV
RkoH D.C. Static Output 0V < Vko < 20V 200 KO
OFF impedance 0V < Vz< 40V
0V < VsT< 6V
[ 1R | Output Leakage Current Output RX = (HIGH) 10 HA
0 < VRx < Vst
fu Lo Transmission Frequency CLo, Crx, Cko < 15pF 200 KHz
fKI_RX (external loads)
frx ko Rrx = 10KQ to Vst 200 KHz
Rko < 1.5KQ to Vbiag = Vz 10 60 KHz
R <£910Q to Vbiag = VsT; 5 12 KHz
Ckoiso < 1.3nF
Ckoi Internal Output Capacity 20 pF
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L9864

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition Min. Typ. Max. Unit
t1,LI-LO Rise Time for the definition of t; tx see fig 2 1.5 us
11 KI-RX for SDL: Vpiag = VsT =5V 15 us
tr, TX-KOsDL Vz =12V 10 15 20 us
1r TX-KOISO T; 25°C, (1) 3 5.0 us
t2 LI-LO Fall Time for 1ISO: Vbiag = Vz = 12V 1.5 us
t2 KI-RX 1.5 us
tr TX-KOSDL 10 15 20 us
tr TX-KO1S0 3 5.0 us
Vext KO External KO Negative Clamp RiLko = 75Q; VKO = VKO sub-diode -1.5 \Y
Voltage @Iko =-100pA, Vz =0V,
fj = 25°C
Inverter Matrix / Static Input Signal
VIN1, 2L Input Voltage Low -0.15 1 \Y
VIN1, 2H Input Voltage High 2 Vs10.15 \4
Rint 2 Input Resistor at IN1, IN2 Input | -0.15 <Vint,2< VsT40.15V 14 20 36 KQ
Current Consumption
IsT Supply Current VsT<5.25V;Cj1 2,3, Tx, K = (LOW) 6 mA
IN1, IN2 = (LOW)
OV <Vpi2< VsT
Iz Supply Current VZ <16V 10 mA
IDiag Supply Current 4.75V < Vpigg < 16V 4 mA
Vcer Reverse Supply Rext £ 10MQ @ V¢ all inputs 0.2 \Y
open
Vz= Vpigg= 4.3V
Diode (only on chip available)
VeL Clamping Voltage IF, = 10mA, Tj = 25°C 1.0 v
Tk Clamping Voltage Temp. -25 -1.0 mV/K
Coefficient
VBR Reverse Breakdown Voltage IR = 100pA; Tj = 125°C 50 \
VBRSub Substrate Breakdown Voltage Isub = T00pA; Tj = 125°C 50 \Y

1)According to GM Serial specification XDE-5024 a line disturbance lower than 20uV for any frequencies higher than 530kHz is realized by

means of controlling the leading and the falling edge and by shaping the transition points of the trapezoidal waveform of the output signal.

Control Function Truth Table

IN1 IN2 DIAGNOSTIC STATUS
L L RX = KI KO =TX
L H RX = KI KO = TX
H L RX = Kl KO = TX
H H RX = Kl KO = TX

6/11
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L9864

Figure 1. Transient Characteristic Comparators
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L9864

DC Input Characteristics
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FUNCTIONAL DESCRIPTION

The thermal shut down function switches OFF the
K output if the chip temperature increases above
the thermal shut down threshold.

If the voltage applied to the KO output will be
higher than the K disable threshold the output KO
will be switched OFF.

To programm the ISO or SDL mode the pin Vbiag
must be connected to Vz or VsT.

APPLICATION NOTES

Because of stability the external network as
shown in the application circuit diagram at the
protection pins P1, P2 is recommended.

8/11

The stray capacitor CPi should be kept as small
as possible ( CPi < 5pF).

The input current must be limited via the resistor
RPi. For 10 mA input current is calculated to :

R — Vpi,max
PI” 1omA

The low pass filter Rro, Cro reduces low voltage
high frequency interference during the non
clamping range and avoids any oscillation for
high voltage spikes.

Recommended values (Rpo = 10K, CPo = 0.1nF
... 1nF).
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ISO and SDL Application Circuit
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L9864

S020 PACKAGE MECHANICAL DATA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 2.65 0.104
al 0.1 0.3 0.004 0.012
a2 2.45 0.096
b 0.35 0.49 0.014 0.019
b1 0.23 0.32 0.009 0.013
C 0.5 0.020
ci 45° (typ.)
12.6 13.0 0.496 0512
E 10 10.65 0.394 0.419
e 1.27 0.050
e3 11.43 0.450
F 7.4 7.6 0.291 0.299
L 0.5 1.27 0.020 0.050
M 0.75 0.030
S 8° (max.)
L
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