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ABSOLUTE MAXIMUM RATINGS

VGG, VCC2 oo -0.3Vto +6V
RS -0.3Vto (Vce + 0.3V)
TXD, STBY, S, REF, RXD ...cccoooiiiiiiiiieiie -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 .............cc.co..... -40°C to +125°C
Junction Temperature............coocooiiiiiiiiiii +150°C
Storage Temperature Range ..o, -65°C +150°C
Lead Temperature (soldering, 10S) .......ccccoorviviirninnne. +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 = 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 | 125 mA
CC Supply ce Recessive MAX13053
MAX13054 10
Vce2 Supply Current Icco MAX13054, TXD = Vcc2 or floating 15 PA
Standby C " | MAX13052 25 A
an urren
y STANDBY [ AX13050/MAX 13054 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 \ V
g P ‘ H TXD, STBY (MAX13054) 0.7
Vee2
0.8
Low-Level Input Voltage \ \
P ¢ "= | 7xD, STRY (MAX13054) 0.3 x
Vce2
V =Vce, V =Vcc2 (MAX13054 -5 +5
High-Level Input Current = ™D = VEe. VD = Vee2 { ) PA
VstBY = Ve, Vs = Ve (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
Normal mode, V = Vcc, no load 2 3 \
Recessive Bus Voltage VCANH, XD ce
VCANL | Standby mode, no load -100 +100 mV
\ .V =+76V +3
Recessive Output Current ICANH, CANH, TOANL mA
ICANL -32V < VCANH, VCANL < +32V 25 +2.5
CANH Output Voltage VecanH | VTxp = 0, dominant 3.0 4.25 \
CANL Output Voltage VCANL VT1xD = 0, dominant 0.50 1.75 Vv
Matching Between CANH and VTxp = 0, dominant, Ta = +25°C,
CANL Output Voltage ADOM (VcaNH + VeanL) - Vee -100 +150 my
2 MNAXI/V
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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%
' | = -100pA ?/20 Vce
RXD High-Output-Voltage Level VOoH \Y
| = -100pA (MAX13054) S'CSCXZ Vee2
RXD Low-Output-Voltage Level VoL | =5mA 0.4 V
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 VSAN‘; SvsctiNCibz/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 pA
SLOPE CONTROL RS ( MAX13052)
Input Voltage for High Speed VIL_RS 0.3x \
- Vee
AXI/W 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
i 2 S onbr s . w

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.)

MAX13050/MAX13052/MAX13053/MAX13054

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 (ll\lgoL;aree4) 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 )
(Dominant Loop Delay) toNLooP | Figure 1 (Note 4) 121 255 ns
Delay TXD to RXD Inactive )
T F 4 (Note 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 RRs = 100kQ
(Dominant Loop Delay) Slew-Rate | toNLOOP-S | MAX13052 0.82 1.6
(125kbps)
Controlled us
RRrs = 180kQ
(62.5kbps) 137 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
Rrs = 180kQ
(62.5kbps) 0.97 S
RRs = 24kQ 10
(500kbps)
) ) Rrs = 100kQ
Differential Output Slew Rate ISRI MAX13052 (125Kbps) 2.7 Vius
RRrs = 180kQ 16
(62.5kbps) '
4 N AXIW
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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 tsSTBY- 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.

B FE
XD
DOMINANT
0.9v
RECESSIVE
VoiFe
RXD
0.7xVge OR 0.7 x Vg2
0.3xVgo OR0.3x V2
© fontxD 1 torFTXD
L tonRXD | © toFFRXD
o ' >
tonLoor torFLOOP
AL R
MAXI/V 5
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Rt FFE
STANDBY MODE
DOMINANT
; 0.9v
RXD
twake
2. FRHL I St 7 I
HR T (E4514
(Vce = 45V, RL = 602, CL = 100pF, Vcc2 = +3.3V, and Ta = +25°C, unless otherwise noted.)
SLEW RATE SUPPLY CURRENT STANDBY SUPPLY CURRENT
vs. Rgrs AT 100kbps vs. DATA RATE vs. TEMPERATURE (RS = V)
30 T = 40 o 20.0 2
MAX13052 g E MAX13052 g
g g 190 E
% g 3 Ta=+125°C P T g
\ ; 1 - -
2 0 = £ P
s Z 20 S 160 -
= & = | 2 P
E 15 3 ? E 15.0 /‘
g = % Ta=-40°C TTp=425°C 3 140
210 DOMINANT o g _
\ / 2 S 130
5 \ 2 & 120
N 1.0
RECESSIVE 1
0 20 40 60 80 100 120 140 160 180 200 0100 200 300 400 500 600 700 800 900 1000 50 25 0 25 50 75 100 125

Rps (k)

DATA RATE (kbps)

TEMPERATURE (°C)

MAXIMN
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BT EHFIE (4E)

(Vce = 45V, RL = 602, 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¢g) vs. TEMPERATURE vs. TEMPERATURE
8.0 T T s 100 ‘ ‘ ‘ s 200 g
MAX13050 g %0 DATA RATE = 100kbps g g
= 75 [ mMax13054 2 | RS L g
= 70 = oz 32 DOMINANT = 5 2
S = o 140
o | —T—
=} = ‘\ o
Z 60 3 5 _— = 100
[a g <
3 _+—1 & , 1= RECESSVE_ | £ 4 DOMINANT
> 55 — = & \ | —
=) ] E 30 & 60 ——=
= 00 = = = =171 |/
5 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 - 10 14 T T 2
3 E MAX13050/MAX13052/MAX13053 E
2.58 g 8 12 g
256 z 1 VAE g
= 7 1.0
__ 254 ! 2 7 S
= Ta=+125°C Ta=+25C = = Th=425°C
& 252 g 01 ,,/ 2 08 ATE
2 250 S 3 ~ &
= ~ & / 5 06 [ Ty-4125%C *7‘4
L 248 — ] 2 001 = 3 P
= 246 BRSNS 5 7 04 | //,‘/
T —— -
244 By = 0.001 0 //t/1/
__40° — - = I
949 TA‘ 4‘0 c = /// T 407G
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 ° 2.0 = 300.0 " o
= MAX13054 B MAX13050/MAX13052/MAX13053 ,/ E MAX13054 E
E % s 18 ‘ ‘ % Ve =+3.3V g
S 250 I3 15 ] PaE 2500 | T Ty=+125°C—%
z . = Ta=+25°C V4 E
\ -+125C /] T 14 y, \ /
N ! o E 7 =
& 200 - - 8 20 £ 2000 v
= Ta=+25°C = 12 Ta=+125"C—/ % v = Th=425°C )/
pu ><
= 150 ~ z VA 24D g 150.0 7
5 / 2 y. P =
=2 100 / b 3 06 / / £ 1000 7
B 50 V/ 1 we— = 04 / T Ta=-40°CT [ || 500 // Th=-40°C |
& / ‘ ‘ = 02 /, i i / ‘
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
QUTPUT CURRENT (uA) OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
AXIWV 7
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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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VDIFF
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Rrs = 100kQ

RECEIVER PROPAGATION DELAY

MAX13051 toc14
™

4 Vorrr
(1V/div)

RR R R R s s R

e R s ey e

e PEUIEE. SR O . -

.................... E : -] RXD
Lo (2v/div)
. . 'i
200ns
DRIVER PROPAGATION DELAY
MAX13051 toc17.

T T : T _m
.............................................. {mo
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2 2 2 2 GND H
Vce HLJR LT . SR A0 IpFHL A 55 5% Ve 2 GND.
PCBHE H . RXDSZ Sk [ CANHAICANL Y3 24 28 19 CMOS/TTLE AW . % T
4 4 4 4 RXD | MAX13054, RXD#itti iR Vo2 B 5% .
5 5 — — SPLIT R Em . MEET05 x Ve, MYUBET, SPLITZE s 4.
CANL CAN 2% A 3 .
7 7 7 7 CANH CAN £k =i i .
8 o o 8 STBY R . MBHSTBY ZEH P, NEE T/EHA . JEHSTRY Em I, #
AR AL
_ 8 _ _ RS A RS A . KBRS EALAE T o & EH EONDI, A TAE#. FERSHI
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S, AR RIE
IR A . Voe2 e CANIR & 2 FI AL 325 2 6] 5 /4 H (1 32 45 F JL R P
— — — 5 Vee2 Vec2 il SEBUVE T A B LR ik b2 23 A T+33VIEH . RA0IpFA S £ GND.
BBV B Ve ISV IR Wi

#2855 B
MAX13050/MAX13052/MAX13053/MAX13054 £ % CANUkL
KA L0V Y, T AT ELSEAPMWREST
26 . 2 R FNWCE # o8 d R 245 (CAN) H)
CANR A Hil 25 1 e $2 b il i e . X s gn b T
B4R R R E A IMbps Y +12V AI+42VELIL . (R%E S
DeviceNeti. i34 .

MAX13050/MAX13052/MAX13053/MAX13054 ) i 44 4 st
T8 R By 1k R Al g o A AL T o ol e e BEL BT . 5 TX D i

MAXIMN

MK HLF A B E] 3k Tms, TUIAE R 35 48, Woh Rk 2R
PRIRA. MAX13054 HA+33VIBHHLIERK A, (Hisitaes
FE+SVHEHL LR R 543 3VIZ 4% i 5 . MAX13050F1
MAX1305282 —ADCREH K, HAE AR FEEERN —
. MAXI3053 HA Bl , nl A CANE il #5809 245 Lb
A AR IR E .

JIT A 280 S HE ik IMbps I B R (R ). XF
111 500kbps A B H %, P ] A FIMAX 13052 (1) #3445
HITHRED B R IEFHER . XA/ NEMIZIN , M fE 14

TEL:15013652265 QQ:38537442

vGoELXVYIW/ESOE LXVIN/CSOE LXVYIN/0S0E LXYIN



MAX13050/MAX13052/MAX13053/MAX 13054

http://www.eehome.cn

T trEGIECANITE 28,
HE+80VI[BE{RIA

i AR B oW 2 2 5l & AT HL 45 . MAX13050/MAX 13052
FIMAX13054 (9 FREALBR S 0] SC P R iR 28, K Ul D) 4
FIRHBERMREIRT .
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FEHTEERS, BEY%EHSEERLNEE.

T1E#EC

HiEE
MAX13050/MAX13052/MAX13053/MAX 130547 i s =t
AT SCHL R K IMbps (1 f& i % . B STBY F K HL -
MAX13050FIMAX 13054 #F A i TAERE . RSEHIAT,
MAX130523 A re B

RIZEFZEH = (MAX13052)
FERSFHth 7 18] 82 — A B B DB B A e g A X (3R D).
FERFEHI AT, CANHFICANLAYIEF B RSFIGND 2
Al FLPE (16kQ < Rpg =< 200k€) #27il. # ] L THAI fe
RERAE S FRAR R AMEMI, AT SO0 F 3R B e 4% 8 °F
T8 UE gt 2. W R AL I AR U HEE:

SR(V/us) = éio

RS
Hrp, SROYFFFRYEESR, RreHNIAkQ.

fFHIEETL (MAX13050/MAX13052/MAX13054)
R (RSESTBY ARHT) T, KiEfScWr,
s bl SRR T/ARECR A . RO, H IR &
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IR ZhSTBY 2 i B A, MAX13050FIMAX 13054 #E A FE#L
TAERE R, RSEEBH & ioFEI, MAX130523F A K B i 5
A
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£1. MAX13052#E R REER

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

BfIL#E5S (MAX13053)
IR BhS & LTI, fEMAX13053 88 A b . T/
A, IS TXD LA EERAE L, Kk 4 #
EEH . MIRXDUSA M2 F AL

HHEFEE (SPLIT)

HEIER TAEBA T, SPLITH# Mt —1440.5 x VechIDC 3t
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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
R3. RESBBEWREEER
(MAX13053)
TXD RS CANH CANL BUS STATE RXD
Low Vs < 0.8V High Low Dominant Low
High or Float Vs < 0.8V Vee /2 Vee /2 Recessive High
X Vg > 2V Vee /2 Vee /2 Recessive High
(MAX13050/MAX13054)
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