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ABSOLUTE MAXIMUM RATINGS

VCC, VCC2 oo -0.3V to +6V
RS o -0.3Vto (Vce + 0.3V)
TXD, STBY, S, REF, RXD ....ooiiiiiiiiiii -0.3V to +6V
CANH, CANL, SPLIT ..o + 80V
Continuous Power Dissipation (Ta = +70°C)

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

Operating Temperature Range
Junction Temperature.......
Storage Temperature Range
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.

DC ELECTRICAL CHARACTERISTICS

(Vce = +5V £5%, Vo2 = +3V to +3.6V, Ta = TmIN to Tivax, unless otherwise noted. Typical values are at Vcc = +5V, Veoc2 = +3.3V,

RL = 60Q, and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Dominant, R = 60Q 72
MAX13050/MAX13052/
Vcc Supply Current | 12.5 mA
ce Suppy ¢ | Recessive MAX13053
MAX13054 10
Vce?2 Supply Current lcce MAX13054, TXD = Vcc2 or floating 15 uA
Standby G N | MAX13052 25 A
an urren
y STANDBY ) 1AX13050/MAX13054 11 H
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 Vv
9 P 9 TXD, STBY (MAX13054) 0.7
Vce2
0.8
Low-Level Input Voltage \Y \Y
P 9 ' | TXD, STBY (MAX13054) 0.3 x
Vce2
V =Vce, V = Vcc2 (MAX13054 -5 +5
High-Level Input Current lIH XD ce. TTXD ce2 ) HA
VstBY = Vie, Vs = Ve (MAX13053) -5 +5
V1xp = GND -300 -100
Low-Level Input Current I uA
VsTtBY = GND, Vs = GND (MAX13053) -10 -1
Input Capacitance CIN 10 pF
CANH, CANL TRANSMITTER
Normal mode, V = V¢, no load 2 3 \
Recessive Bus Voltage VCANH, XD = Yee
VCANL | Standby mode, no load -100 +100 mvV
V Y =+76V +3
Recessive Output Current ICANH, CANH, TOANL mA
IcANL -32V < VCANH, VCANL < +32V 25 +2.5
CANH Output Voltage VcaNH | VTxD = 0, dominant 3.0 4.25 Vv
CANL Output Voltage VeanL | VTxp = 0, dominant 0.50 1.75 \
Matching Between CANH and VT1xp = 0, dominant, Ta = +25°C,
CANL Output Voltage ADOM (VCANH + VCANL) - Voo 100 +150 mv
2 M /XI
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V +5%, Voc2 = +3V to +3.6V, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Vcc = +5V, Vo2 = +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 = Ve, no load -50 +50 mv
CANH Short-Circuit Current IcanHse | VeanH =0, Vixp =0 -100 -70 -45 mA

VcaNL =5V, Vixp =0 40 60 90
CANL Short-Circuit Current IcaNLsC | VeANL = 40V, VTxp = 0 (Note 2) 40 60 90 mA
VcaANL = 76V, VTxp =0 63
RXD OUTPUT LEVELS
| | = -100pA C\)/'i CX vee
RXD High-Output-Voltage Level VoH \
| = -100pA (MAX13054) 8(':8(3*2 Vo2
RXD Low-Output-Voltage Level VoL | = 5BmA 0.4 Vv
COMMON-MODE STABILIZATION (SPLIT) and REF
Output Voltage VspLIT ’\é%mil z?;el_’w < 500pA ?/25 C\)/(ZCX \Y
Standby mode, -40V < VspL|T < +40V 20
Leakage Current ILEAK HA
Standby mode, -76V < VspL|T < +76V 50
0.45 x 0.55 x
REF Output Voltage VREF -50pA < IRefr € +50pA (MAX13053) Voo Voo Vv
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 0.50 115 \
-12V < Veom < +12V (standby mode)
Differential Input Hysteresis VDIFF(HYST) | Normal mode, -12V < Vom £ +12V 70 mV
. Normal or standby mode,
Common-Mode Input Resistance Ricm VGANH = VOANL = £12V 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 - VeanL = 1V
Differential Input Capacitance V1xp = Vce 10 pF
Input Leakage Current ILI Vce =0, VecaNH = VCANL = 5V -5 +5 uA
SLOPE CONTROL RS ( MAX13052)
Input Voltage for High Speed VIL_RS 0.3x \
- Vce

MAXIMN 3
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V +5%, Voc2 = +3V to +3.6V, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Vcc = +5V, Vo2 = +3.3V,

RL = 60Q, and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Voltage for Standby VIH_RS o\'/7c5cx \
Slope-Control Mode Voltage VSLOPE -200pA < Irs < 10pA ?/éé (\)/25 \
High-Speed Mode Current lIL_RS VRs =0 -500 pA
:

TIMING CHARACTERISTICS

(Vce = +5V £5%, Vee2 = +3V to +3.6V, R = 60Q, Ci. = 100pF, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at
Ve = +5V, Voe2 = +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/MAX 13052/ 61 95
Delay TXD to Bus Inactive tOFFTXD (,'\190‘:54) MAX13053 ns
MAX13054 70 110
Delay Bus to Receiver Active tONRXD 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 '
(Dominant Loop Delay) toNLoop | Figure 1 (Note 4) 121 255 ns
Delay TXD to RXD Inactive .
(Recessive Loop Delay) TorFLoOoP | Figure 4 (Note 4) 108 255 ns
RRrs = 24kQ
(500kbps) 280 450 ns
Delay TXD to RXD Active RRs = 100k
(Dominant Loop Delay) Slew-Rate | toNLOOP-s | MAX13052 0.82 1.6
(125kbps)
Controlled us
RRs = 180kQ
(62.5kbps) 137 5
RRs = 24kQ
(500kbps) 386 600 ns
Delay TXD to RXD Inactive (Loop RRs = 100kQ
Delay) Slew-Rate Controlled [OFFLOOP-§ | MAX13052 (125kbps) 0.74 16
ys
Rrs = 180kQ
(62.5kbps) 0.97 5
RRrs = 24kQ 10
(500kbps)
Differential Output Slew Rate ISRl | MAX13052 ZZ%:bLi?kQ 2.7 Vius
Rrs = 180kQ 16
(62.5kbps) ’

MAXIN
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TIMING CHARACTERISTICS (continued)

(Vce = +5V +5%, Vee2 = +3V to +3.6V, R = 60Q, C|. = 100pF, Ta = TmIN to Timax, unless otherwise noted. Typical values are at
Ve = +5V, Voe2 = +3.3V, and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN _TYP  MAX | UNITS
g;’g"“am Time for Wake-Up with 1\ e | Standby mode, VoI = +3V, Figure 2 075 15 300 us
Delay STBY to Normal Mode tsTBY- | TXD = 0 (MAX13050, MAX13054) . I .
(DOMINANT) NORM | FROM STBY falling to CANH - CANL = 0.9V v
TXD Dominant Timeout tboMm 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, VRs = 0.

B
XD
DOMINANT
0.5v
RECESSIVE
VoIFF
RXD
0.7xVeg OR0.7 x Vg2
0.3xVec OR0.3x Vg2
1 tonmo oo
! ToNRXD | ! lOFFRXD
tonLoor toFFLOOP

1 IR

MAXIMN 5
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(Vce = +5V, RL = 60Q, CL = 100pF, Vcc2 = +3.3V, and Ta = +25°C, unless otherwise noted.)
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VRs or<0.3 x Vce High-Speed lIRsl < 500pA

0.4xVcc<VRrs<0.6
xVce
VRrs =20.75x Vce

Slope Control | 10pA < lIrsl < 200pA
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X “VsTaY 2 0.7 X Vo2 Ricm to GND Ricm to GND Recessive High
*& JHFMAX13054
FE+3.3ViIEE (MAX13054)
' i , N 2
i — S AV 2 BEMAX 1305475 +5V BB IE T, AE05 15
; 3 ENABLED \ +33Vi§$ﬁ§:%iﬁﬁﬁf§ o izljjﬁléﬁ%ﬁﬁ TTXD*DSTBY E,‘jf‘f‘ﬁ.
XD AHEITRR, IR A0S s il 28 R % B EFRA WRXDE
1 ; HE P . AR AR PR T Hy HL AP R e A
| 3 . | KABRIERT . EH V2R Vee, FIHEMAX13054 545V
' i TRANSMITTER =
: 1 : B ARG YA TAE.
Vo VoL | & DISABLED | L
: : IXShEg 5 H R
FEL 3L ) R 1T 7 & 3% 4 i HE 2 55 R Tt Pl T OE AU R A R I

3. S 1% a8 dB MR I I

R
B M2 (CANH. CANL) BiEBiES @ AES, If
Pz BE R o o ) ((RXD), 1235 £ CANFEHIS .
HETEE*/I\HZ?&%%*@&, lzt[ﬂﬁﬁ%%ﬁmulepp = (CANH -
CANL) FH5MFR0.7VITRR#EAT LR IR 22 {6 4 1E (B
Vpreg > 0.7V), WIRXD#i H BB G . kR 7 (B
Vprre < 0.7V), D% 2 48w e .
CANHFICANLAIL G Bl KT +12V. 4 CANHAICANL A
. mE IR LRI BhET, RXD A i .

MAXIMN

IR ORI, FEXFRECRE ST, R IIFERR, BRI
PRIFTIRE AT B 1k ik 2 = B . BRI
CANWCE SRR IEH A

Gii A +165°CIY, H WK shdy . i [E K2 N 13°C,
—Hi B E+152°CLIT, B OGRS . R
Wi, CANHAICANL#EARHEIRZS . KAERKEE,
A TSI B 2 P OCWi BHR Z LUR, JF HCANIUE %%
HMFEITXD LB ETHGE, ICHKEIER TIE.

1"

vGoELXYN/ESOE LXYIN/CGOE LXYIN/0SOE LXYIN


http://www.ic-cn.com.cn

MAX13050/MAX13052/MAX13053/MAX13054

WWW.IC-Ch.com.cn

T trEGIECANY KL 28,
HE+80ViLBE{RIF

MNAXIMN
MAX13052

CANH TWISTED PAIR A= 1200

TRANSCEIVER 3
-«—{RXD SPLIT

STUB LENGTH
KEEP AS SHORT —#>|
AS POSSIBLE

CANL

TRANSCEIVER 1 TRANSCEIVER 2

4. CANJE 2 EHE 222N R

ERAEE . .

50M< to 100MQ 330kQ
FEAREMIFIR 51

ERPEEHERT, MAX13052 CANHFICANL i H 12
AR E, T FEAREMIFE /N T A 24 1 23 D i

DISCHARGE
RESISTANCE

CHARGE-CURRENT-
LIMIT RESISTOR

Y HIGH- >
HL T L A i o = sonc ot
152 SCANBL T, (R B HE (0 400 AU AR T3 - T cAeRenon > TEST

[ R H — W R B0F CAN S B & D TR RGE R, &
L g B T 120QAEPHEAT LG, 25 K4, ARMTIHLL T
AR L.

AT i 9 506 AT S Y Bk A e i S £k 4 SC ECAN

BB (07 S & (0 E e . ks e T L [EC 010004 2R B ESDMI Y

ROMMA IR, SRR N
RUETE % RGP A R ARTRERAY, B %N 5K -
By ST LR T AT, AR TE B B O A A
ERRBHIBGNT, BARRESR R R I,
RGN SR

90% | -

IpEAK

wmREE
CANHHMICANL A Z5H 75, WAL E M A %K
LA E . RSARAYFLBE R R AT RESEIT MAX1305222%¢
DAt K JEE AR AT ] T FH) i AR R

10% |—

FE R IS5 s >
=0.7 1 t
MAX13050/MAX13052/MAX 13053/MAX 130544 & — it A T
SR, R ERRIR A R IS . R0 IpFR e« 6015 —

F6. IEC 61000-4-2 ESD iz # 7 H jii i T

12 MAXIN



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

BV FIVe2E B 2 GND, AN FEIRICEEE, 5
L B TE -

ESDR#A

CANHAFICANL R M TESDAR 44544, FEHRAEFI R 1 A2
S BRESD s o] % i A 42 IR 4. CANHAICANL i
ANEB MG, By 1k E 5 T/ i
Maxim ) TREITATE FF & AR KT 565 1) HL S 45 145X
SE5| IR AL, i RE 05 7K 32 + 8KV 1 ESD 2 fil ikt HL 1
ALk, HBMESDEfE, MAX13050/MAX13052/
MAX13053/MAX13054 ] 4k £E TAE 1 A 2 8. ESDAR
Al LR [R] #9747 R . CANHAHICANL % A BE % 78

MAXIMN

T trEGIECANIKE 28,
HE+80ViLE{RIA

IBEE i 2614 F 7K 3% +8k VR IEC 61000-4-2 322 fish Jift HL Y
.

ESDist &
ESDH:REBL L TR £ &4 . 5B AMaxim, R B it
M. TIERISE RAE B T AR A

AEEH

B S BT 7 B TEC 61000-4-2 H fl i LIRS, B 6 7 7 fial K BEL
BRI AR Y R BT . AR ST 100pF LA FEFL 2
T EIESDHLIE , AR5 8 1.5k Q FL B o 9 0 AR i H

13

vGoELXYN/ESOE LXYIN/CGOE LXYIN/0SOE LXYIN


http://www.ic-cn.com.cn

MAX13050/MAX13052/MAX13053/MAX 13054

WWW.IC-Ch.com.cn

T trEGIECANY KL 28,
HE+80ViLBE{RIF

ThEEHEE]

L T :
MAXIMN : ;
MAX13050 : :
! > H
| § s
_i E : SPLIT
THERMAL : :
SHUTDOWN : R

CANH
™0 DOMINANT TIMEQUT DRIVER
CANL
WAKE-UP
STBY MODE CONTROL
y
— GND

Y WAKE-UP
TR ————

MUX

RXD

14 MAXIN



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

T trEGIECANIKE 28,
HE+80VEBERIF

ThEEHER (£2)

q T H
MAXIM : ;
MAX13052 : '

>
: éR ;
—i : : SPLIT
THERMAL : ;R ;

SHUTDOWN

CANH
TIMEOUT AND SLOPE-
™o CONTROL MODE DRIVER
CANL
RS
WAKE-UP
L { MODE CONTROL
A
— GND
v WAKE-UP
FLTERR —————
RXD MUX

MAXIMN 15

vGoELXYN/ESOE LXYIN/CGOE LXYIN/0SOE LXYIN


http://www.ic-cn.com.cn

MAX13050/MAX13052/MAX13053/MAX 13054

WWW.IC-Ch.com.cn

Ttr/EESIECANYT L B8,

B H+80VI FE (R

26
DhEEHEE (4E)
Vee
MAXIMN
MAX13053
R
REF
R
THERMAL
SHUTDOWN
S l
' : CANH
XD DOMINANT TIMEOUT c/( o DRIVER
--------- CANL
RS L
WAKE-UP
L1 MODE CONTROL
]
— GND
Y WAKE-UP
FLTER —————
RXD MUX

16

MAXIN


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

T trEGIECANIKE 28,
HE+80VEBERIF

sk =
LhEEHEE (4)
Vee
|
MAXIM
MIAX13054
THERMAL
SHUTDOWN

Vee? CANH

™0 ° DOMINANT TIMEOUT DRIVER
CANL
WAKE-UP
STBY MODE CONTROL
A
L GND
Y WAKE-UP
FLTER — —

Ve MUX

\ T
RXD DRIVER

MAXIMN 17

vGoELXYN/ESOE LXYIN/CGOE LXYIN/0SOE LXYIN


http://www.ic-cn.com.cn

MAX13050/MAX13052/MAX13053/MAX 13054

WWW.IC-Ch.com.cn

Ttr/EESIECANYT L B8,

B H+80VI FE (R

H

i

0.1uF Veo
o vee CANH
CAN MAXIM
CONTROLLER MAX13050
X0 XD
0 R0 SPLIT
1/0 »1 STBY
GND CANL
T GND
0.1uF Veo
Vee CANH
CAN MAXIM
CONTROLLER MAX13053
X0 )
RXO | RXD
1/0 S
»| REF
GND CANL
T GND

iI=

4.7nF

Vee CANH
CAN MAXIMN
CONTROLLER MAX13052
X0 D
00 B0 SPLIT
10 I/\/(/V—-STBY
GND CANL
T — GND
L T
0.1uF Veo
I Vee CANH
CAN MAXIV
CONTROLLER MAX13054
X0 D
RXO | RXD
1/0 STBY
+3.3V
LOGIC
GND CANL
J_ 0.1}1‘% GND

TOBUS

4.7nF

4.7nF

18

MAXIN

U T {EFE B



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

TR /ESIECANYT KL EE,

B H+80Vi FEtR#F

51 HIEE

TOP VIEW

™o [1] ) 8] sTBY
GND [2] ”AI/]::(?;(:;)VI [7] cand
vee [ 3] 6] can
RXD [4] 5] spur
SO
™0 [1] ) 8]'s
GND [ 2] ”Mgggg" [7] canH
Vee [ 3] 6] canL
RXD [ 4] BEG
SO

mo [1] )

GND [ 2]

Vee E

RYD [4 ]

NIV
MAX13052

8] Rs

[ 7] cann
6] canL
5] spuT

SO

mo [1] )

GND [2]

Vee E

RXD [ 4]

MAXIMN
MAX13054

8] stey
[7] canH
6] can
E Vece

SO

MAXIMN

TRANSISTOR COUNT: 1400

PROCESS: BiICMOS

BR1EE

19

vGoELXYN/ESOE LXYIN/CGOE LXYIN/0SOE LXYIN


http://www.ic-cn.com.cn

