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ABSOLUTE MAXIMUM RATINGS

VCC, VCC2 oo -0.3V to +6V Operating Temperature Range ...............c.........
RS -0.3Vto (Vce + 0.3V) Junction Temperature..........................
TXD, STBY, S, REF, RXD ... -0.3V to +6V Storage Temperature Range ...............
CANH, CANL, SPLIT .ot + 80V Lead Temperature (soldering, 10s)
Continuous Power Dissipation (Ta = +70°C)

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

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 = TMIN 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/
Vce Supply Current lcc Recessive MAX13053 12.5 mA
MAX13054 10
Vce2 Supply Current Icce MAX13054, TXD = Vcc2 or floating 15 PA
MAX13052 25
Standby Current STANDBY A X 13050/MAX 13064 11 WA
Silent Mode ISILENT MAX13053 12.5 mA
Thermal-Shutdown Threshold TsH +165 °C
Thermal-Shutdown Hysteresis 13 °C
INPUT LEVELS (TXD, STBY, S)
2
High-Level Input Voltage VIH TXD, STBY (MAX13054) \(/)gcé \
0.8
Low-Level Input Voltage ViL TXD, STBY (MAX13054) 0.3 x V
Vce2
High-Level Input Current H VIXD = VGG, VTxD = Vo2 (MAX13054) > + PA
VstBY = VCe, Vs = Vee (MAX13053) -5 +5
VT1xp = GND -300 -100
Low-Level Input Current L PA
VsTtBY = GND, Vs = GND (MAX13053) -10 -1
Input Capacitance CIN 10 pF
CANH, CANL TRANSMITTER
Recessive Bus Voltage Vcand, | Normal mode, VTxp = Vce, no load 2 3 \
VCANL | Standby mode, no load -100 +100 mV
Recessive Output Current ICANH, VCANH: VCANL = £76V =3 mA
ICANL -32V < VCANH, VCANL < +32V 25 +2.5
CANH Output Voltage VcanH | VTxp = 0, dominant 3.0 4.25 \
CANL Output Voltage VCANL VT1xD = 0, dominant 0.50 1.75 Vv
o Seteen S| ypoy |00 o 1 25 0 |

2 MAXIMN
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = 45V 5%, Vec2 = +3V to +3.6V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V, Voc2 = +3.3V,
RL = 60Q, and Ta = +25°C.) (Note 1)

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

VeANL =5V, Vixp =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
.8 x
' | = -100pA ?/20 Vce
RXD High-Output-Voltage Level VOoH V
| = -100pA (MAX13054) S'CSCXZ Vee2
RXD Low-Output-Voltage Level VoL | =5mA 0.4 \Y
COMMON-MODE STABILIZATION (SPLIT) and REF
Output Voltage VSPLIT ’\‘5%%?;' Sm?SieL]T < 5000 C\Jlig ?/ZCX v
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 < IRer £ +50pA (MAX13053) Voo Ve V
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/MAX 13054 050 115 v
-12V < Vowm £ +12V (standby mode)
Differential Input Hysteresis VDIFFHYST) | Normal mode, -12V <Vom £ +12V 70 mV
. Normal or stan m
Common-Mode Input Resistance RicMm ngN‘; SVSCtiNCEbz/ﬁOZCi/e, 15 35 kQ
Matching Between CANH and
CANL Common-Mode Input Ric_MATCH | VCANH = VCANL -3 +3 %
Resistance
Differential Input Resistance RDIFF Normal or standoy mode, 25 75 kQ
VCANH - VCANL = 1V
Differential Input Capacitance VTxp = Vce 10 pF
Input Leakage Current I Vce =0, VCANH = VCANL = 5V -5 +5 uA
SLOPE CONTROL RS ( MAX13052)
Input Voltage for High Speed VIL_RS C\)/gcx \

MAXIMN 3
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V £5%, Vo2 = +3V to +3.6V, Ta = TMIN to Tmax, 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\./7050x \
Slope-Control Mode Voltage VsLoPE -200pA < Irs < 10pA ?/gg ?/(GDCX \Y
High-Speed Mode Current lIL_Rs VRs =0 -500 pA
gl 2 S obr s . v

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
H ] MAX13050/MAX13052/ 61 95
Delay TXD to Bus Inactive tOFFTXD (II\‘gOL:;e4) MAX13053 ns
MAX13054 70 110
Delay Bus to Receiver Active toNrRxD | Figure 1 (Note 4) 54 115 ns
Delay Bus to Receiver Inactive torFFrxD | Figure 1 (Note 4) 46 160 ns
Delay TXD to RXD Active )
t F 1 (Note 4 121 255
(Dominant Loop Delay) ONLOOP igure 1 (Note 4) ns
Delay TXD to RXD Inactive )
T F 4 (Note 4 1 2
(Recessive Loop Delay) OFFLOOP | Figure 4 (Note 4) 08 o5 ns
RRs = 24kQ
(500Kbps) 280 450 ns
Delay TXD to RXD Active RRs = 100kQ
(Dominant Loop Delay) Slew-Rate | toNLOOP-S | MAX13052 0.82 1.6
(125kbps)
Controlled us
RRrs = 180kQ
1.37
(62.5kbps) 8 S
RRs = 24kQ
(500kbps) 386 600 ns
Delay TXD to RXD Inactive (Loop RRs = 100kQ
Delay) Slew-Rate Controlled (OFFLOOP-§ | MAX13052 (125kbps) 0.74 16
s
RRrs = 180kQ
97
(62.5kbps) 0.9 s
RRs = 24kQ 10
(500kbps)
Differential Output Slew Rate ISRl | MAX13052 ZF;SES;bLZ()JkQ 27 Vis
Rrs = 180kQ 16
(62.5kbps) '

4 MAXIMN
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TIMING CHARACTERISTICS (continued)

(Vce = +5V £5%, Veoc2 = +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
gsgmnant 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 tbom V1xp =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, VRs = 0.

o]
XD
DOMINANT 1
09V !
3 RECESSIVE
VoIFr ‘ ; ‘ ;
RXD : 1 1
3 3 : 3 0.7 x Vgg OR 0.7 x Vg2
3 03xVgg OR 0.3 % Vg2 3 3
v fonmo 1 L toFFTXD
L ToNRXD ! } L {OFFRXD
i I [l : “ _>
tonLoop ; torFLOOP

AL b7

MAXIMN 5
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rf 7 E

STANDBY MODE
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0.9v

RD

twake

2. FFLAIE B (5 St 1A

#R T (EFFIE

(Vce = 45V, RL = 602, CL = 100pF, Vcc2 = +3.3V, and Ta = +25°C, unless otherwise noted.)
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BT EHFIE (4E)
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BT EHFIE (4E)

(Vce = +5V, RL = 602, CL = 100pF, Vcc2 = +3.3V, and Ta = +25°C, unless otherwise noted.)
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CONDITION FORCED MODE RESULTING
AT RS CURRENT AT RS
VRs or<0.3 x Vce High-Speed lIrsl < 500pA

0.4xVcc<VRs<0.6
x Vce
VRs = 0.75 x Vce

Slope Control | 10pA < lIrsl < 200pA

Standby lIRgl < 10pA
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TXD RS CANH CANL BUS STATE RXD
Low VRs £0.75 x Vce High Low Dominant Low
High or Float VRs <0.75 x Ve Vee /2 Vee/ 2 Recessive High
X VRs =2 0.75 x Vce Ricm to GND Ricm to GND Recessive High
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TXD RS CANH CANL BUS STATE RXD
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(MAX13050/MAX13054)
TXD STBY CANH CANL BUS STATE RXD
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High or Float WsTRY < 0.3 X VCC2 Vce /2 Vce /2 Recessive High
VsTBY = 2V ) )
X “VsTRY > 0.7 X Vo2 Ricm to GND Ricm to GND Recessive High
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MAX13050/MAX13052/MAX13053/MAX13054
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MAX13050/MAX13052/MAX13053/MAX13054
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N S

- % ;
_i 5 : SPLIT
THERMAL : :
SHUTDOWN ; R
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™ DOMINANT TIMEOUT DRIVER
— CANL
WAKE-UP
STBY MODE CONTROL E
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v — GND

v WAKE-UP
FILTER
BXD MUX
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SHUTDOWN 5 R |

...........
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™0 CONTROL MODE DRIVER
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WAKE-UP
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— GND
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FILTER
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HR T (FrE B

0.1uF Vee

i

0.1uF Vce

CAN
CONTROLLER

X0

Ve CANH

MAXIN
MAX13052
XD

RX0

RYD SPLIT

o vee CANH
CAN MAXIM
CONTROLLER MAX13050
X0 XD
0 oD SPLIT
110 »{ STBY
GND CANL
T GND
0.1uF Vee
o vee CANH
CAN MAXIM
CONTROLLER MAX13053
X0
RXO | RXD
1/0 S
»| REF
GND CANL
T GND

TOBUS

FSTBY
CANL
J_ GND
p— J__
0.1uF Vce
I Voo CANH
CAN MAXIMN
CONTROLLER MAX13054
X0 XD
RXO | RXD
1/0 STBY
+3.3V
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GND CANL
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T iR EESIECANYT L EE,

HE+80VilE{RIF

5| BB &

TOP VIEW

™0 [1] )

GND [ 2]

Vee E

RXD [4]

INAXIMN
MAX13050

8] stey
7] cane
6] cant
5] spuT

SO

™o [1] )

GND [ 2]

Vee E

RYD [4]

INAXIMN
MAX13053

7] canH

6] cant

5] Rer

SO

°

™0 [1] 8] rs
GND [2 | MAXIM 7] cann
[ MAX13052 :l
Vee [ 3] 6] canL
RYD [4] 5] spum
SO
™0 [1] | 8] stBY
GND [2 | AAAXIM | 7] cann
|: MAX13054 :l
Vee [ 3] 6] cant
RXD [ 4] 5] veeo
SO

MAXIMN

TRANSISTOR COUNT: 1400

PROCESS: BICMOS

BHIEE
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MAX13050/MAX13052/MAX13053/MAX 13054

T trEGIECANKE 22,
HE+80ViLE{RIF

##EEE
B FORHR AL A S5 R T B AN R B (MRS, AT il i 35 MRS B, 1% i) www.maxim-ic.com.cn/packages. )

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

SOICN .EPS

N
EI EI EI EI EI EI [ B 0.014 [ 0.019 | 035 0.49
c | 0.007 | 0.010 [ 0.19 0.25
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 4.00
E H H | 0228 | 0.244 | 580 6.20
L | 0016 | 0050 | 0.40 1.27
O ‘
\ X — 1
El El El El El El 2 VARIATIONS:
p ——
INCHES MILLIMETERS
TOP VIEW DIM| MIN MAX MIN | MAX |N |MS012

D 0.189 | 0.197 4.80 500 | 8| AA
D 0.337 | 0.344 8.55 8.75 |14| AB
D 0.386 | 0.394 9.80 10.00 |16| AC

D

s TEUS

—| e |— —*H'—B A1—¢ lu_ o»sscej\

FRONT VIEW SIDE VIEW

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. -,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”). EDS?N&(!EI!TJCATOSR/VI/JKI/VI

3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”). PROPRIETARY INFORMATION

4. CONTROLLING DIMENSION: MILLIMETERS. TITLE:

5. MEETS JEDEC MSO12. PACKAGE OUTLINE, .150" SOIC

6. N = NUMBER OF PINS. APPROVAL DOCUMENT CONTROL NO REV. 1
21-0041 B |

MAXIMIt R I E4

JbI 83281548 HBEI 4wA5 100083
%ERIE: 8008100310

Bi%: 010-6201 0598

f£&E: 010-6201 0298
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