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AS9637

K-Line Transceiver

1. Introduction

This transceiver is a serial interface circuit used for
diagnostic applications. It functions as the
interface between a microcontroller and the serial
K and L lines of an ISO diagnostic port. This
transceiver is compatible with ISO 9141. The device
is used to meet the requirements of industrial
communication and information technology. It is a
bidirectional single-wire bus serving data transfer
between elements of a network in automobile
technology. The special characteristic of this form
of data communication is that this bus can also be
operated unidirectionally when the L-line is used in
addition to the K-line.

2. Features

e Maximum receiving and transmitting speed of
200 kHz

e Operating supply voltage range: 6 V to 26 V (can
sustain 40 VDC)

e Bidirectional K-I/O pin with supply voltage
dependent input threshold

e Wide input and output voltage range -40 V to Vs

e Overtemperature shutdown function

Undervoltage shutdown function

K output current limitation

Input EMI filter

Integrated pull-up resistor for TX

Standby mode with very low current

consumptionls ss <1 pAatVee <05V

Low quiescent current in off condition Is orr = 120

HA

e TTL compatible TX input

e Defined OFF output status in under-voltage
condition and Vs or GND interruption

e High input impedance for open Vs or GND
connection

o Defined output ON status of LO or RX for open LI
or Kinputs

e Defined K output OFF for TX input open

e EMI robustness optimized
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3. Pin Configuration
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Figure 1: Pin configuration

PIN
= Name Description
1 RX Output for K as input
2 LO Output L comparator
3 VCC Stabilized voltage supply
4 X Input for K as output
5 GND Common GND
6 K Bidirectional 1/O
7 VS Supply voltage
8 LI Input L comparator
4. Quick Reference
Symbol Parameter Condition Min Max Unit
Vs Supply voltage 6 26 Vv
Vee Digital supply voltage 4.5 5.5 Y
Vu, « Bus voltage -40 Vs
V1o, rx, TX Logic voltage -0.3 Vee v
Is, oN Vs<16V; Vi, Vix=0V - 200 A

Vi 2 Vi, mieH; Vi 2 Vi, vigH
| S ly V. t ' ! - 200 A
S, OFF upply Vs curren VTX 2> VTX, HigH at Vs <12V H

Is, sa Vee<0.5VatVs<12V - 1 HA
Vee£5.5V;Vy, Vix=0V - 0.7 mA

lec Supply Ve current Vi 2 Vi, nigr; Vo 2 Vi, HiGH
' : 5 5 WA

VTX = Vcc at Vcc <55V

T; Junction temperature -40 150 °C

5. Ordering Information

Package

Part number
Name Description Version

AS9637 SO-8 Plastic small outline package; 8 leads; body width 3.9 mm -
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6. Block Diagram
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Figure 2: Block diagram

7. Absolute Maximum Ratings

All voltages are with respect to ground unless otherwise noted. Exceeding

malfunction or permanent damage to the device.

these ratings may cause a

Symbol | Parameter Value Unit
Vs Supply voltage (DC) -0.3to 40 Vv
Vs Supply voltage (t=400 ms) -24 to 40 \Y
Vee Digital supply voltage -0.3to +5.5 Vv
Vee Digital supply voltage (without aging consideration) -0.3to +7 Vv
AVs/d, Supply voltage transient -10to +10 V/us
Vu, « Bus voltage -40 to Vs
Vio,rx,7x | Logic voltage (DC) -0.3to Vcc Vv
Viorx,7x | Logic voltage (t=400 ms) -24 to Vcc
LI +8
K +4
ESD? kv
TX, RX, LO +4
Ve, Vs +15

1 ESD model according to IEC 61000-4-2 with C=150 pF and R=330 Q
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8. Thermal Characteristics

Symbol | Parameter Min Typ Max Unit
Tispon Temperature K shutdown switch-on threshold 160 - 200 °C
Tispoff Temperature K shutdown switch-off threshold 150 - 200 °C

9. Electrical Characteristics

All electrical characteristics are valid for the -40 °C< T, <+125 °C, 6 V < V5 < 26 V conditions unless otherwise

noted.

9.1 DC Specifications

Symbol Parameter Conditions Min Typ Max Unit
Vs Supply voltage 6 - 26 Vv
Vee Digital supply voltage 4.5 5 5.5 \

Veec£5.5V;Vy, Vix=0V - 0.4 0.7 mA

lec Supply Vcc current xixiv\;,c?;:;v\i: 52 ;/Lé :}GH 5 <1 5 UA
Is, on Vs<16V; Vi, Vix=0V 80 - 200 A
lsore | Supply Vs current xjxi"\;;:'m";fv:’; ey 80 : 200 HA
ls, sB Vee€0.5VatVs<12V - <1 - HA

V1x, Low TX input voltage low state - - 0.8

V1x, HiGH TX input voltage high state 2 - - Y
Rrx Input pull-up resistance -0.15V £ Vix£Vcc+0.15V 10 20 40 kQ

Vi, Low K input voltage low state Vx=0V 0.4 0.45 0.5 Vs

Vi, HiGH K input voltage high state Vrx =Vee 0.5 0.55 0.6 Vs

o K input threshold hysteresis Vi, nigh - V, Low 0.07 0.1 0.13 Vs
Vo pom k | Koutput voltage ?'/(TZ 28 r\r/1A - - 1.2 \"
at Vrx 2 Vix, HiGH
Ik, oFF K input current Vk £ Vs; Vs, Vec 20 or - - 25 pA
Vs, Vec = open
Rk on Output on impedance Vx £ Vix, Low - - 46 Q
lum_x Short circuit current 50 70 100 mA

Vi, Low LI input voltage low state Vix=0V 0.4 0.45 0.5 Vs

Vi, HIGH LI input voltage high state Vrx = Vee 0.5 0.55 0.6 Vs

Vi, Hys Ll input threshold hysteresis Vu, HigH - Vi, Low 0.07 0.1 0.13 Vs
I Input current x:, flzlcs!f)’p\écrf z0or - - 25 pA

Ve Low Output low voltage lLoap = 2 MA 0 - 0.4 \%

Vio, Low

Vi i Output high voltage lLoap =-0.5 mA Vcc-0.6 - Vee \Y

V1o, HiGH

ERX' o Output on impedance Vi £ Vi, Low; Vu € Vi, Low - - 200 Q
LO, ON
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|
ks Output short circuit current - - 20 mA
lo, sc
Symbol Parameter Conditions Min Typ Max Unit
Cki Kinput capacitance - 39 100 pF
Ty Junction temperature -40 - 150 °C
Tisp_x Thermal shutdown 160 - 200 °C
9.2 AC Specifications
Symbol Parameter Conditions Min Typ Max Unit
fLI-LO
fi-rx Transmission frequency Rk=510Q, Ck <470 pF - - 200 kHz
frxk
Trise_rx RX rise time 20pF load, 20%-80% - - 0.5 us
TFALL_RX RX fall time ZOpF |Oad, 20%-80% - - 0.5 Us

i - 209% *
Tooix V1x high to low to Vi =20% * Vs _ - 1.5 us

Rk=510Q, Ck=470 pF
Propagation delay transmitter
V1x low to high to V¢ =80% * Vs

Teo_inTx Re=510 Q, Cc= 470 pF - - 1.5 us

Vi = 80%*Vs to RX high to low
Tro_itrx ) ¥ & - - 15 Hs

Rk=510Q, Cx =470 pF
Propagation delay receiver
Vi = 20%*Vs to RX low to high

Teo_iHrx R¢=510 Q, Cx = 470 pF - - 1.5 us

.  rise time 20% to 80% _ - 1.5 S
RISE_K Rk=510 Q, Cx =470 pF . g

. 80% to 20%
TFALL_K K fall time Re=510 Q, Cy = 470 pF - - 15 Us

10. Functional Description

The device provides a bidirectional link, called K, to the Vga: related diagnosis bus. It also includes a separate
comparator L which is also able to be linked to the Vsa: bus. The input TX is related to Vcc with integrated pull-
up resistance.

All Vgt bus defined inputs LI and K have supply voltage dependent thresholds together with sufficient
hysteresis to suppress line spikes.

The thermal shut down function switches OFF the K output if the chip temperature increases above the
thermal shut down threshold. To reactivate K again the temperature must decrease below the K switch ON
temperature. To achieve no fault for Vs under-voltage conditions the outputs will be switched OFF and stay at
high impedance.

All these features together with a high possible baud rate > 50Kbaud provide a wide power supply voltage
range and a very small quiescent current during OFF (TX LI K=High) condition Is, orrtyp) £ 120 HA and a real
standby function with zero power consumption Issgtyp) < 1 HA during system de powering Vcc < 0.5 V make this
device high efficient for the automotive bus system.
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Figure 3: EMI performance (1SO 9141 bus system)
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Figure 4: Input power vs. frequency diagram
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11. Packaging

11.1 Summary

Terminal position code D (double)
Package type descriptive code S08
Package type industry code S08

Package style descriptive code
Package body material type
Mounting method type

SO (small outline)
P (plastic)
S (surface mount)

Symbol Parameter Min Nom Max Unit
A Seated height 1.75 1.75 mm
Ay Package height 1.25 1.35 1.45 mm
D Package length 4.8 4.9 5 mm
e Nominal pitch 1.27 mm
E Package width 3.8 3.9 4 mm
n, Actual quantity of termination 8
11.2 Package Outline
Parameter Min Max Unit = D
D! 4.8 5 mm
y 0.1 0.1 mm
Figure 5
Parameter Min Max Unit +
Aviax 1.75 1.75 mm T ( \ o
A 0.1 0.25 mm
Ao /
A, 1.25 1.45 mm Ay § b (A3)
As 0.25 0.25 mm i Vo) /‘ 1 v
L 1.05 1.05 mm
L 0.4 1.0 mm ! {_’ 1 d
Lp [+
Q 0.6 0.7 mm
0 0° 8° mm L=

! plastic or metal protrusions of 0.15 mm maximum per side are not included.

Figure 6
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Parameter Min Max Unit
o 0.19 0.25 mm
= 3.8 4.0 mm
He 5.8 6.2 mm
Y 0.25 0.25 mm
Parameter Min Max Unit
bp 0.36 0.49 mm
e 1.27 1.27 mm
w 0.25 0.25 mm
e 0.3 0.7 mm

Figure 7

pin 1 index !

— ’;

1 plastic or metal protrusions of 0.25 mm maximum per side are not included.

Figure 8

Datasheet Rev. A, January 2025

www.abba-semi.com





