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PART TEMP RANGE PIN-PACKAGE
MAX13050ESA -40°C to +85°C 8 SO
MAX13050ASA/AUT* -40°C to +125°C 8 SO
MAX13052ESA -40°C to +85°C 8 SO
MAX13052ASA/AUT* -40°C to +125°C 8 SO
MAX13053ESA -40°C to +85°C 8 SO
MAX13053ASA/AUT* -40°C to +125°C 8 SO
MAX13054ESA -40°C to +85°C 8 SO
MAX13054ASA/AUT* -40°C to +125°C 8 SO

*AUTIS. AECQ 100BADBRERL &Y,

+12VBXU+42VEHA  DeviceNet/ — K EVEE. 7720230547050, BIUEEESERR
T R L= ETF—5— bPDOREICEHSINTET,

E\PI/_XI R TRA DeviceNetld. Open DeviceNet Vendor Association®E £k

~ AT L BETY,

EBRAA R

SLOPE STANDBY SILENT 3.3v PIN-FOR-PIN
PART SPLIT CONTROL MODE MODE SUPPLY REF REPLACEMENT

MAX13050 Yes — Yes — — — TJA1040

MAX13052 Yes Yes Yes — — — PCA82C250/5-1
TJA1050,

MAX 13053 — — — Yes - Yes | AMIS-30660
TLE6250v33,

MAX13054 — — Yes Yes — CF163
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ABSOLUTE MAXIMUM RATINGS

VCC, VCC2 oo -0.3Vto +6V
-0.3Vto (Vce + 0.3V)

TXD, STBY, S, REF, RXD -0.3Vto +6V
CANH, CANL, SPLIT ..ot + 80V
Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.9mW/°C above +70°C) ................. 470mW

Operating Temperature Range ...............cc....... -40°C to +125°C
Junction Temperature

Storage Temperature Range ..........ccoooveieiienn. -65°C +150°C
Lead Temperature (soldering, 10S) .........cccccovviiivviiiens. +300°C

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.

DC ELECTRICAL CHARACTERISTICS

(Vce = +5V £5%, Vo2 = +3V to +3.6V, Ta = TMmIN to Timax, unless otherwise noted. Typical values are at Voc = +5V, Veg2 = +3.3V,

RL = 60Q, and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Dominant, R = 60Q 72
MAX13050/MAX13052/
Ve Supply Current | 12.5 mA
CC Supply ce Recessive MAX13053
MAX13054 10
Vce2 Supply Current Icco MAX13054, TXD = Vcc2 or floating 15 uA
Standby C ; | MAX13052 25 A
an urren
y STANDBY | AX13050/MAX 13054 11 H
Silent Mode ISILENT | MAX13053 125 mA
Thermal-Shutdown Threshold TsH +165 °C
Thermal-Shutdown Hysteresis 13 °C
INPUT LEVELS (TXD, STBY, S)
2
High-Level Input Voltage Vv \
¢ P 9 " 1 1xD, STBY (MAX13054) 0.7 x
\Yelo
0.8
Low-Level Input Voltage \ \
P 9 = | 1xD, STBY (MAX13054) 0.3x
Vce2
V =Vce, V =Vce2 (MAX13054 -5 +5
High-Level Input Current lH ™D = Vec. Vixp = Vee2 { ) PA
VsTBY = Vce, Vs = Vee (MAX13053) -5 +5
V1xp = GND -300 -100
Low-Level Input Current lL pA
VsTBY = GND, Vs = GND (MAX13053) -10 -1
Input Capacitance CIN 10 pF
CANH, CANL TRANSMITTER
Normal mode, V = Vcc, no load 2 3 Y
Recessive Bus Voltage VCANH, XD ce
VCANL | Standby mode, no load -100 +100 mV
V Y =76V +3
Recessive Output Current ICANH, CANH, TOANL mA
ICANL -32V < VCANH, VCANL < +32V 25 +25
CANH Output Voltage VcanH | VTxp = 0, dominant 3.0 4.25 \
CANL Output Voltage VCANL VT1xD = 0, dominant 0.50 1.75 V
Matching Between CANH and VT1xp = 0, dominant, Ta = +25°C,
CANL Output Voltage ADOM (VCANH + VCANL) - Vec 100 +150 mv
2 MAXI/N
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V £5%, Vee2 = +3V to +3.6V, Ta = TMIN to Timax, unless otherwise noted. Typical values are at Vo = +5V, Veg2 = +3.3V,
RL = 60Q, and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Differential Output VOIrF Dominant, VTxp = 0, 45Q < R £ 60Q 1.5 3.0 \
(VCANH - VCANL) Recessive, VTxD = Vcc, no load -50 +50 mV
CANH Short-Circuit Current lcaNHsCe | VeanH =0, Vixp =0 -100 -70 -45 mA

VCANL =5V, VTxp =0 40 60 90
CANL Short-Circuit Current IcaNLsc | VeaNL = 40V, VTxp = 0 (Note 2) 40 60 90 mA
VcaNL = 76V, VTxp =0 63
RXD OUTPUT LEVELS
0.8 x
| | = -100pA Voo Vce
RXD High-Output-Voltage Level VOoH \Y
| = -100pA (MAX13054) Sfcxz Vee2
RXD Low-Output-Voltage Level VoL | = 5mA 0.4 \Y
COMMON-MODE STABILIZATION (SPLIT) and REF
Output Voltage VspLIT l\é%rcr)EaAI rSn?SCIieI_’IT < 5000A ?/ié( ?/(Z(;( Vv
Standby mode, -40V < VspL T < +40V 20
Leakage Current ILEAK pA
Standby mode, -76V < VspL|T < +76V 50
0.45 x 0.55 x
REF Output Voltage VREF -50pA < IReF £ +50pA (MAX13053) Voo Voo \
DC BUS RECEIVER (V1xp = Vcc, CANH and CANL externally driven)
-12V<Vom £ +12V 0.5 0.7 0.9
Differential Input Voltage VDIFF MAX13050/MAX13052/MAX13054 0.50 115 v
-12V < Vowm € +12V (standby mode)
Differential Input Hysteresis VDIFFHYST) | Normal mode, -12V <Vom £ +12V 70 mV
) Normal or standby mode,
Common-Mode Input Resistance Ricm VEANH = VCANL :yi12V 15 35 kQ
Matching Between CANH and
CANL Common-Mode Input Ric_MATCH | VCANH = VCANL -3 +3 %
Resistance
Differential Input Resistance RDIFF Normal or standby mode, 25 75 kQ
VCANH - VCANL = 1V
Differential Input Capacitance VTxp = Vce 10 pF
Input Leakage Current Il Vce =0, VCANH = VCANL = 5V -5 +5 uA
SLOPE CONTROL RS ( MAX13052)
Input Voltage for High Speed VIL_RS ?/gcx \

MAXIN 3
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V £5%, Vee2 = +3V to +3.6V, Ta = TMIN to Timax, unless otherwise noted. Typical values are at Vo = +5V, Veg2 = +3.3V,
RL = 60Q, and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage for Standby VIH_RS O\'/7CSCX \
Slope-Control Mode Voltage VSLOPE -200pA < Irs < 10pA (\)/gg (\)/(635 Vv
High-Speed Mode Current lIL_RS VRs =0 -500 pA
e . :

TIMING CHARACTERISTICS

(Vce = +5V £5%, Vo2 = +3V to +3.6V, RL = 60Q, C|_ = 100pF, Ta = TMIN to TmAx, unless otherwise noted. Typical values are at
Vce = +5V, Vee2 = +3.3V, and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Delay TXD to Bus Active tONTXD Figure 1 (Note 4) 66 110 ns
- | MAX13050/MAX13052/ 61 95
Delay TXD to Bus Inactive tOFFTXD (,'\%:(264) MAX13053 ns
MAX13054 70 110
Delay Bus to Receiver Active toNrRxD | Figure 1 (Note 4) 54 115 ns
Delay Bus to Receiver Inactive torFFrxDp | Figure 1 (Note 4) 46 160 ns
Delay TXD to RXD Active )
(Dominant Loop Delay) toNLooP | Figure 1 (Note 4) 121 255 ns
Delay TXD to RXD Inactive )
T F 4 (N 4 1 2
(Recessive Loop Delay) OFFLOOP | Figure 4 (Note 4) 08 55 ns
RRs = 24kQ
(500kbps) 280 450 ns
Delay TXD to RXD Active B
(Dominant Loop Delay) Slew-Rate | toNLOOP-5 | MAX13052 RRs = 100k 0.82 16
(125kbps)
Controlled us
Rrs = 180kQ
(62.5kbps) 187 s
RRs = 24kQ
(500kbps) 386 600 ns
Delay TXD to RXD Inactive (Loop RRrs = 100kQ
Delay) Slew-Rate Controlled (OFFLOOP-§ | MAX13052 (125kbps) 0.74 16
s
Rrs = 180kQ
(62.5kbps) 0.97 s
RRs = 24kQ 10
(500kbps)
) ) Rrs = 100kQ
Differential Output Slew Rate ISRI MAX13052 (125Kbps) 2.7 V/us
RRs = 180kQ 16
(62.5kbps) ’

4 MAXI N
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TIMING CHARACTERISTICS (continued)

(Vce = +5V £5%, Voc2 = +3V to +3.6V, RL = 60Q, C|. = 100pF, Ta = TMIN to TmAx, unless otherwise noted. Typical values are at
Vee = +5V, Vee2 = +3.3V, and Ta = +25°C))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
gjgnmant Time for Wake-Up with twAKE | Standby mode, Vpirr = +3V, Figure 2 0.75 1.5 3.00 us
Delay STBY to Normal Mode tSTBY- TXD = 0 (MAX13050, MAX13054) 5 10 S
(DOMINANT) NORM FROM STBY falling to CANH - CANL = 0.9V H
TXD Dominant Timeout tDoMm Vixp =0 0.3 0.6 1.0 ms

Note 1: All currents into the device are positive, all currents out of the device are negative. All voltages are referenced to the device
ground, unless otherwise noted.

Note 2: Guaranteed by design, not production tested.

Note 3: MAX13050 tested by IBEE test facility. Please contact factory for report. MAX13052/MAX13053/MAX13054 are pending ESD
evaluation.

Note 4: For the MAX13052, VRrs = 0.

YA4IVIH

XD

DOMINANT

RECESSIVE

VpiFF

RXD

0.7xVgg OR0.7 x Vg2

0.3xVge OR0.3xVge2

v tonmxo 1 o torFmxp

P | -
1 fonmxD ! ; 1 torFRXD

‘ - ; —

tonLooP torFLOOP

M1, 43IV TK
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14IVIH

STANDBY MODE

DOMINANT

RD |

twake

M2, REVINAEDTAOTYTEBDYAI VIR

REE R
(Vcc = +5V, RL = 60Q, CL = 100pF, Vcc2 = +3.3V, and Ta = +25°C, unless otherwise noted.)
SLEW RATE SUPPLY CURRENT STANDBY SUPPLY CURRENT
vs. Rrs AT 100kbps vs. DATA RATE vs. TEMPERATURE (RS = V)
30 — = 4 8 200 —— .
MAX13052 : 2 190 E
% z 3% Ta=+125°C ERERTY) 2
\ < = /
_ z & 170 7
ER = & pd
s Z 30 = 160 —
=] & ml > /
= 15 = f g 150 1
z z % Ta=-40°C T Tp=+25°C 3 140
3 1 DOMINANT s & —
\ / %) =) 13.0
5 A\ 2 2 5120
Y 110
RECESSIVE
0 — 15 100
0 20 40 60 80 100 120 140 160 180 200 0 100 200 300 400 500 600 700 800 900 1000 50 25 0 25 50 75 100 125
Rrs (kQ) DATA RATE (kbps) TEMPERATURE (°C)
6 MAXI/N
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REEEREGEE)

(Vce = 45V, RL = 60Q, CL = 100pF, Vcc2 = +3.3V, and Ta = +25°C, unless otherwise noted.)

STANDBY SUPPLY CURRENT RECEIVER PROPAGATION DELAY DRIVER PROPAGATION DELAY
vs. TEMPERATURE (STBY = V¢c¢) vs. TEMPERATURE vs. TEMPERATURE
8.0 — = 100 — = 200 g
MA13050 2 oo | DATARATE = 100kops g 0 :
= 75 [~ MAX13054 : Bz | ] g & g
2 R 2 S 60 E:
£ 70 = . DOMINANT = - E:
= E | —T— o
S 05 g N_—=—— Z 1
o = \ =]
Z 60 3 50 5 10
o E < = (&}
s |+ S - RECESSVE__| £ 0 DOMINANT
> 55 — o & \
= L — S 3 & 60 —
= 50 = & = =171 |/
% 2 2 = 40
45 & RECESSIVE
) 10 20 ‘ ‘
40 0 0
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
RECEIVER OUTPUT LOW
REF VOLTAGE vs. REG OUTPUT CURRENT SPLIT LEAKAGE CURRENT vs. TEMPERATURE vs. OUTPUT CURRENT
2.60 N 10 . 14 ‘ ‘ =
E g MAX13050/MAX13052/MAX13053 E
2.58 2 8 g
z c 12 £
256 z 1 WA z
= 7 1.0
254 ! El 7 -
= Ta = +125° Ta=+25°C —_ / = _ opo
= 252 A=+125"C Z o1 / 2 08 Ta=+25°C
= < = oo Y
2 250 gy 3 2 »
= ~ & / 5 06 Th=+125°C v
o248 G 2 001 S B
ko =
246 \“‘t: ~ 3 7 04 | - =
—
244 — 0.001 0 //t/(
= -40° = g I~ T |
242 TA‘ | ¢ — = Tp=-40°C
2.40 0.0001 0 ‘
0 5 10 15 20 25 30 35 40 45 50 50 25 0 25 50 75 100 125 0 5 10 15 20
REG OUTPUT CURRENT (uA) TEMPERATURE (°C) OUTPUT CURRENT (mA)
RECEIVER OUTPUT HIGH RECEIVER OUTPUT HIGH RECEIVER OUTPUT LOW
vs. OUTPUT CURRENT vs. OUTPUT CURRENT vs. OUTPUT CURRENT
300 o 20 - 300.0 ‘ o
= MAX13054 B MAX13050/MAX13052/MAX13053 ,/ B MAX13054 B
E % = 18 ‘ % Ve =+3.3V g
S 250 : 5 16 . Az 2500 |- — T Tp=+125°C g
< T=szste AT, M P \ /
o ! 1= . 'q =
2 200 . L 8 A £ 2000 v
= Ta=+25°C = 12 Ta=+125"C —/ % = Ta=+25°C
& A & / / // & \ e
T 150 7 T 10 / / 5 150.0 7 /
= P E 08 Y/ / = / _~
S 100 7 3 / P S 1000 -
= //y S 08 /, /’T /¥
% 50 /A //TA=-4OOC é 0.4 / / TA=-4UOC 50.0 // TA:'40°C—
e & £ g2 /,/ | |
0 0 0
0 100 200 300 400 500 600 0 1 2 3 4 5 6 7 8 0 1 2 3 4 5
OUTPUT CURRENT (uA) OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
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REEEREGEE)

(Vce = +5V, RL = 60Q, CL = 100pF, Vcc2 = +3.3V, and Ta = +25°C, unless otherwise noted.)

35

3.0

25

2.0

DIFFERENTIAL VOLTAGE (V)

DIFFERENTIAL VOLTAGE
vs. DIFFERENTIAL LOAD
|
Ta=-40°C L4 g
/ g
—Tp=+125°C
Ta=+25°C
§
20 60 100 140 180 220 260 300
DIFFERENTIAL LOAD Ry (€2)
DRIVER PROPAGATION DELAY,
(RRs = 24k<2, 75k AND 100k<2)
MAX13051 toc16
- ——
MAX13052 - . C
. H XD
(5v/div)
VpiFr
(2V/div)
Rrg = 24kQ
VDIFF
(V/div)
RRrs = 75kQ
VoiFF
(V/div)
Rrg = 100kQ

1.00us

REGEIVER PROPAGATION DELAY

MAX13051 toc14
———

(NS NP

R L o L ER R s AR s e

DRIVER PROPAGATION DELAY

MAX13051 toc17
Y]

200ns/div

VpiFe

1 (i)

J RXD

(2v/div)

f 20
(2v/div)

VDIFF
(1v/div)

LOOPBACK PROPAGATION DELAY (us)

0.8

0.6

0.4

0.2

0

MAX13050 toc15

MAX13054 WAVEFORM

...... — T d

200ns/div

LOOPBACK PROPAGATION DELAY
vs. Rgs

MAX13052

MAX13051 toc18

RECESSIVE

r/'
A7

74

DOMINANT

%
y

0 20 40 60 80 100 120 140 160 180 200
Rrs (k)

MAXIMN
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2V/div

Voirr
2V/div

RXD
2V/div
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NOTES:

. MEETS JEDEC MSO12.
. N = NUMBER OF PINS.

$

1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”).
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004").
4. CONTROLLING DIMENSION: MILLIMETERS.
5
6

SIDE VIEW

INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
A 0.053 | 0.069 1.35 1.75
A1 | 0.004 | 0.010 0.10 0.25
B 0.014 | 0.019 0.35 0.49
C 0.007 | 0.010 0.19 0.25
e 0.050 BSC 1.27 BSC
E 0.150 | 0.157 3.80 4.00
H 0.228 | 0.244 5.80 6.20
L 0.016 0.050 0.40 1.27
VARIATIONS:
INCHES MILLIMETERS
DIM| MIN MAX MIN MAX | N [MS012
D 0.189 | 0.197 4.80 5.00 8| AA
D 0.337 | 0.344 8.55 8.75 |14| AB
D 0.386 | 0.394 9.80 10.00 |16 | AC
A
—
[DRALLAS /ML AXI/VI
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