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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND, unless otherwise noted.
Positive currents flow into the device.)
......................................................................... -0.3V to +40V
....................................................... -0.3Vto +7V
0V to +60V Continuous
-80V Continuous
......... -0.3V to +80V

INH L -0.3V to VBaT + 0.3V
INH CUrrent ..o -50mA to +15mA
Continuous Power Dissipation

8-Pin SO (derate 5.9mW/°C above +70°C)................... 471mW

Operating Temperature Range ..........cc..cooeve.
Storage Temperature Range
Junction Temperature.......................
Lead Temperature (soldering, 10s)

Stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VBAT = +5V to +38V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at VBaT = +12V and Ta = +25°C. Positive

currents flow into the device.)

PARAMETER SYMBOL

CONDITIONS MIN TYP MAX

UNITS

BAT Supply Voltage VBAT

Operating range

5.0 38.0 \%

Sleep mode,

VNWAKE = VBAT,
VTxD = VNsLP = GND

VBAT = +27V
VLIN = VBAT

VBAT = +38V
VLIN = VBAT

1 4 8

Standby mode, bus recessive,
VBAT = +5V to +27V,

VLIN = VINH = VNWAKE = VBAT,
V1xD = VNsLP = GND pA

100 650 1000

Standby mode, bus dominant,
VBAT = +12V, VINH = VNWAKE = VBAT, 300 1000 2000
VLIN = VTXD = VNsLP = GND

BAT Supply Current IBAT

Normal / low slope mode,

bus recessive, VBAT = +5V to +27V,
VLIN = VINH = VNWAKE = VBAT,
VTXD = VNSLP = +5V

100 650 1000

Normal / low slope mode,

bus dominant, no load,

VBAT = VINH = VNWAKE = +12V,
VTxp = GND, VNSLP = +5V

Sleep mode, bus dominant,
VBAT = VNWAKE = +12V, 90
VLIN = VTxD = VNsLP = GND

Fault mode, bus dominant (MAX13021),

VINH = VNWAKE = VBAT, 30
VLIN = GND, VNsLP = +5V

pA

Disable mode, bus dominant (MAX13021),
VBAT = VINH = VNWAKE = +12V, VLN = GND

16
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ELECTRICAL CHARACTERISTICS (continued)

(VBAT = +5V to +38V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at VBaT = +12V and Ta = +25°C. Positive
currents flow into the device.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
TRANSMITTER DATA INPUT (TXD)
High-Level Input Voltage VIH Output recessive 2 \
Low-Level Input Voltage ViL Output dominant 0.8 \
Pulldown Resistance RTxD 125 330 800 kQ
Low-Level Input Current L VTxp = GND -5 0 +5 pA

Standby mode, VNWAKE = GND,
Low-Level Output Current loL VLIN = VBAT, VTxD = +0.4V, 1.5 6 mA
local wake-up request

RECEIVER DATA OUTPUT (RXD)

Low-Level Output Current loL VLIN = GND, VRxp = +0.4V 1.2 41 mA
. Normal / low slope mode,

High-Level Leakage Current ILH VLN = JBAT, VRED Y -5 0 +5 pA

NSLP INPUT

High-Level Input Voltage VIH 2 Vv

Low-Level Input Voltage ViL 0.8 V

Pulldown Resistance RNsLP VNSLP = +5V 125 330 800 kQ

Low-Level Input Current L VNsLp = GND -5 0 +5 PA

NWAKE INPUT

High-Level Input Voltage ViH VeaT - 1.0 V

Low-Level Input Voltage ViL VBaT - 3.3 \

NWAKE Pullup Current IiL VNWAKE = GND -30 -10 -3 pA

High-Level Leakage Current ILH VNWAKE = +38V, VBaAT = +38V -5 0 +5 pA

INH OUTPUT

;vAvﬁc;ngrllNIT_iesstance Between Rsw S%teslrr:q(fyv ;Ao;rr;airqlgf/v slope modes, IINH 2 50 Q

High-Level Leakage Current ILH \S/:\?v?/igoji’%v, VBAT = 438V -5 0 +5 pA

LIN BUS I/0

LIN Recessive Output Voltage VO(RECES) | VTXD = +5V, ILIN = -1pA VBAT -1.0V \

Normal / low slope mode,
LIN Dominant Output Voltage Vo(pom) VTxD = GND, VBAT = +7V to +27V, 0.2 x VBAT V
RTERM = 500Q to BAT

MAXIN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VBAT = +5V to +38V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at VaT = +12V and Ta = +25°C. Positive

currents flow into the device.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
High-Level Leakage Current ILH VLIN = VBAT, VTXD = +5V -5 0 +5 pA
Device Leakage Current, VBAT _ B )

Disconnected IL(BAT) VBaT = GND, V| |N = +18V 5 0 +5 pA
Device Leakage Current, GND _ _ )
Disconnected IL(GND) VBAT = GND, VLN = -18V 100 0 pA
) Fault mode, disable mode (MAX13021)
LIN Current After Short Detection [IL(FAULT) VLN = GND 10 2 PA
Short-Circuit Recovery Threshold . VBAT - VBAT -
Voltage Vth(RECOVERY)| Fault mode, disable mode (MAX13021) o5 09 \
LIN Pullup Current TN Sleep mode, VLN = GND, VnsLp = GND -10 -2 uA
Slave Termination Resistance to Standby, normal / low slope modes, VLN =
VBAT RsLAVE GND, VBAT = 412V 20 30 47 kQ
VLIN = VBAT = +12V,
V1xp = GND, t < tpom 27 40 e
. VLIN = +12V, VBAT = +27V,
Short-Circuit Output Current | mA
P OB | vxp = GND, t < tpom (Note 1) 45 70 100
VBAT = +12V, VN = +60V, V1xp = GND, 45
t <tbom
Receiver Dominant State Vin(DOM) VBAT = +7V to +38V 0.4 x VBAT V
Receiver Recessive State Vih(REC) VBAT = +7V to +38V 0.6 X VBAT V
Receiver-Threshold Center 0.475x 05x 0.525x
V V = +7V to +38V Vv
Voltage I(CENTER) | VBAT VBAT  VBAT  VBAT
Receiver-Threshold Hysteresis 0.145x 0.16x 0.175x
V Vv = +7V to +38V V
Voltage th(HYS) BAT VBAT  VBAT  VBAT
Thermal-Shutdown Threshold TSHDN +165 °C
Thermal-Shutdown Hysteresis 10 °C
ESD PROTECTION
Human Body Model LIN +12 kV
LIN, NWAKE, BAT
Contact Discharge (tested to IBEE test setup)
IEC61000-4-2 C = 100nF on VBAT, +4 KV
C = 220pF on LIN,
R = 33kQ on NWAKE
4 MAXI/N
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TIMING CHARACTERISTICS

(VBAT = +5V to +38V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at VBaT = +12V and Ta = +25°C. Positive

currents flow into the device.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
VBAT = +7V to +18V, Vin(REC)(MAX) =
LIN Duty Factor 1 DA 0.744 x VBAT, 0.396 -
D1 = tBUS(REC)(MAX)/(2 X 1BIT) Vin(DOM)(MAX) = 0.581 x VBAT, '
tgIT = 50ps (Figure 4, Note 2)
VBAT = +8V to +18V,
LIN Duty Factor 2 Do Vth(REC)(MIN) = 0.422 X VBAT, 0581 _
D2 = tBUS(REC)(MAX)/(2 X tBIT) Vih(DOM)(MIN) = 0.284 x VBAT, '
tgIT = 50ps (Figure 4, Note 2)
VBAT = +7V to +18V,
LIN Duty Factor 3 D3 Vih(REC)(MAX) = 0.778 X VBAT, 0.417 _
D3 = tBUS(REC)(MAX)/(2 X tBIT) Vih(DOM)(MAX) = 0.616 x VBAT, '
tgIT = 96us (Figure 4, Note 2)
Vin(REC)(MIN) = 0.389 x VBAT,
LIN Duty Factor 4 D4 Vih(DOM)(MIN) = 0.251 x VBAT, 0.590 -
D4 = tBUS(REC)(MAX)/(2 X tBIT) VBAT = +8V to +18V, '
tBIT = 96us (Figure 4, Note 2)
Propagation Delay of Receiving to(RX VBAT = +7V to +18V, 6 us
Node P | Crxp = 20pF (Figure 4)
Receiver Propagation Delay Rising edge with respect to falling edge,
Svmmetr tp(RX)(SYM) | VBAT = +7V to +18V, -2 +2 ys
Y Y CRrxD = 20pF, RrxD = 1kQ
Continuously Dominant-Clamped Normal/low slope mode (MAX13021),
LIN Bus Detection Time ILINDOMIDET) |y — GND 40 80 160 ) ms
Continuously Dominant-Clamped ¢ Normal/low slope mode (MAX13021), y ms
LIN Bus Recovery Time LINDOMXREC) 1y |\ = GND
Dominant Time for Wake-Up of .
the LIN Transceiver tBUS Sleep mode (Figure 3) 30 70 150 us
TXD Permanent Dominant i Normal / low slope mode, 20 80 ms
Disable Time TXDOOMDIS | vy = GND
Dominant Time for Wake-Up
Through NWAKE tNWAKE Sleep mode 7 20 50 us
W AXIWV 5
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TIMING CHARACTERISTICS (continued)

(VBAT = +5V to +38V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at VBaT = +12V and Ta = +25°C. Positive
currents flow into the device.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Mode Change Time from
Sleep/Standby Mode to tcoToNORM | (Note 3) 2 5 10 us
Normal/Low Slope Mode

Mode Change Time from
Normal/Low Slope Mode to Sleep tGoTOSLEEP | (Note 4) 2 5 10 us
Mode

Note 1: Guaranteed by design for VBAT = VLIN = +27V.

Note 2: Selected bit time, tg|T = 50us or 96ps (20kbaud or 10.4kbaud). Bus load conditions (Cgus / RBus): 1nF/1kQ, 6.8nF/660<,
10nF/500Q.

Note 3: tGOTONORM is measured from rising edge of Ng_p to RXD active.

Note 4: tGOTOSLEEP is measured from falling edge of Nsp to RXD high impedance.

IREEEIIE

(VBAT = +12V and Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT OPERATING CURRENT SINK CURRENT vs. RXD OUTPUT
vs. TEMPERATURE vs. SUPPLY VOLTAGE LOW VOLTAGE
10 =4 50 & 30 8
SLEEP MODE |2 | RL=5000 |2 E
S Von=Vear |2 45 NORMAL SLOPE MODE | Ct=100F 8 - Ta=-40°C 2
8 o 20Kkbps ~— P~ E
<< = y —_
§ ! ; % y E 20 Ta=+25°C —]
Z 6 2 2 v =
£, s / 2 o Th=+125°C
it ~— VgaT = +38V S /, )y 3 / /
a 4 — = 2 re — x /
o T—— < / = A
3 3 ‘ g 5 / 7| R =1000Q @ /
Vgar=+12V 5 P / |o=1F // /
2 10 A s '
1 1 LOW SLOPE MODE
5 10.4kbps
0 0 | | | 0
-40 -25-10 5 20 35 50 65 80 95 110 125 5 10 15 20 25 30 35 40 0 1 2 3 4 5
TEMPERATURE (°C) SUPPLY VOLTAGE (V) RXD OUTPUT LOW VOLTAGE (V)

6 MAXI N




SINK CURRENT (mA)
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REEEREGEE)

(VBAT = +12V and Ta = +25°C, unless otherwise noted.)

MAXIMN

SINK CURRENT vs. TXD PULLDOWN
OUTPUT VOLTAGE

STANDB‘Y MODE |
AFTER A‘LOCAL

MAX13020 toc04

T
Ta=-40°C _|

Ta=+25°C —

Ta=+125°C |

0 1 2 3 4 5
QUTPUT LOW VOLTAGE (V)

LIN OUTPUT SPECTRUM

MAX13020 toc07

LIN
5V/div

1 T

20dB/div
10us/div
2.5MHz/div
RL =660Q
CL=6.8nF
NORMAL SCOPE MODE
20kbps

INH ON-RESISTANCE ()

INH ON-RESISTANCE
vs. TEMPERATURE

|éINK = 15hA g

g
/ <
=
Vpar = +12V /l =t
Z &
b =

o j—

’,&7 Vgar = +38V ;
r‘ 2
L~ s
=
3

-40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C)

LIN OUTPUT SPECTRUM

MAX13020 toc08

vl
LIN
5V/div
FFT
20dB/div
20us/div
2.5MHz/div
RL = 660Q
CL =6.80F
LOW SCOPE MODE
10.4kbps

100
90
80
70
60
50
40
30
20
10

0

Igat FAULT CURRENT
vs. TEMPERATURE

SLEEP MODE
Vin=0v

—

MAX13020 toc06

| MAX13020
VBaT = +12V

-40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C)

LIN TRANSMITTING NORMAL

SLOPE MODE
MAX13020 toc09
1D
5V/div
LIN
5V/div
RX
5V/div
20us/div

Rl =1kQ

CL=1nF

NORMAL SCOPE MODE

20kbps

7
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REEEREGEE)

(VBAT = +12V and Ta = +25°C, unless otherwise noted.)

LIN TRANSMITTING NORMAL LIN TRANSMITTING NORMAL LIN TRANSMITTING LOW
SLOPE MODE SLOPE MODE SLOPE MODE
MAX13020 toc10 MAX13020 toc11 MAX13020 toc12
T ﬁ T T T i T T ﬁ T T T T T ') T T T , !
R N TSR SUN SR SO I AURE ‘ ......... FRTRIRTHIY
TX —— X e e—— 1
5V/div 5V/div R 5V/div
LIN LIN LIN
: 5V/div 5V/div 5V/div
N RX RX RX .
: 5V/div 5V/div 5V/div
10us/div 10us/div 20us/div
RL = 660k RL = 500k RL=Tke
CL:6.8HF CL=10HF CL:mF
NORMAL SCOPE MODE NORMAL SCOPE MODE LOW SCOPE MODE
20kbps 20kbps 10.4kbps
LIN TRANSMITTING LOW LIN TRANSMITTING LOW
SLOPE MODE SLOPE MODE
MAX13020 toc13 MAX13020 toc14

20us/div
RL = 660kQ
CL=6.8nF
LOW SCOPE MODE
10.4kbps

X
5V/div

LIN
5V/div

RX
5V/div

20us/div
R =500k
CL=10nF
LOW SCOPE MODE
10.4kbps

™
5V/div

LIN
5V/div

RX
5V/div

MAXIN
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MAXIN

t(NSLP =1 AFTER 0 T0 1)
> {GOTONORM
XD =1

STANDBY MODE NORMAL SLOPE MODE

f -
tNSLP =1 AFTEROTO 1) (st tGEfgL%RR&TO R
> {GOTONORM TXD =1

TXD=0

(tnwake = 0 AFTER 170 0) > tnwake
OR

Y(LIN = 0 AFTER 170 0) >1BUS

Y(NSLP = 0 AFTER 1T0 0)
> 1GOTOSLEEP

t(NSLP = 0 AFTER 170 0)
> 1GOTOSLEEP

LOW SLOPE MODE

t(NSLP =1AFTER0TO 1)
> lGOTONORM
TXD=0 INITIAL
POWER-ON STATE

X1. MAX13020D#1fEE— I
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a
INCHES MILLIMETERS g
DIM[ MIN [ MAX | MIN MAX 2
A | 0053 | 0069 | 135 | 1.75
N A1 | 0004 | 0010 | 0.10 | 025
EI EI EI EI EI EI I B | 0014 | 0019 | 035 | 049
Cc | 0007 [ 0010 | 019 | 025
e 0.050 BSC 1.27 BSC
E | 0150 | 0157 | 3.80 | 4.00
E H H 0.228 | 0.244 | 5.80 6.20
L | 0016 | 0050 | 040 | 1.27
O ‘
AN — 1
EI EI EI EI EI EI 1 VARIATIONS:
, E—
INCHES MILLIMETERS
TOP VIEW piM| MIN | mAx | mIN | mAX [N [wmso12
D | 0189 | 0197 | 480 | 500 | 8| AA
D | 0337 | 0344 | 855 | 875 |14| AB
D | 0386 | 0394 | 9.80 | 10.00 |16| AC
° |
{ c
imimis(iimimiRL i Ry
—] e |=— —>||‘—B A1 —‘ Omsw:
L
FRONT VIEW SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. -,
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”). @Qpﬁt!i!ﬂéosn/VI/Jxl/VI
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004). PROPRIETARY INFORMATION
4. CONTROLLING DIMENSION: MILLIMETERS. T
5. MEETS JEDEC MSO012. PACKAGE OUTLINE, .150" SOIC
6. N = NUMBER OF PINS. APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |4
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