19-6016; Rev O; 10/11

INAXIN

+5.0VItE, BE215kV ESDIR#, KLRHFIAR

Pt 12

FHIFIRS-485/RS-4221f % 7%

MAX13085E4+5.0VAt . BB +15kV ESDRIF HIRS-485/ ¢ +5.0V{EE
RS-422 % 38, B&—BWHB/M —BEUE, BHN ¢ RS 485/RS-422 /O3 HEHHEIBRIESDRIP: +15kV
BRWARIPERE, HERSHATEIERN, HRER YOS %2
S EESEY, URERHEEELRICRE AL O N T o
EEXB(EN), BREEHHBES®EE, MAXIsosse ¢ HERRMRPRUE, RETEIATIA-485
BERFAEHRES, ALESTHBEANTLUER R4 LM ¢ DESREXRB#IGRMmNGER
HEBREES, ¢ BRHNBERITHINGEEM TR L EHBEEELTE
MAX13085ER FRFmEWF2E, DUAE/NEMIAET ARG o {Eggg,m;gﬂﬂ;—t
%E’\]Eﬁéﬁiﬁ?‘ﬁﬁﬁlﬁﬁ’\]}i%, LI 5 3iA500kbps B T E 55 R .
VIAI30BSET T R L, A m s ?EL\IﬂH,T\/EE’\Js%lHﬁﬂsoiuPDlPﬂzz
B eHEEREAT, SUBFE1.2MmARNBEIREEB T, MAX13085E
HEZEWsSE B /BB ARMNW AR, B4 LolEsE
ZiK256 7 % 28
MAX13085E 5% FA85| HISOFIPDIPL %,
iz FH EMEE
TR PART TEMP RANGE  PIN-PACKAGE
RBRS MAX13085EESA+  -40°C to +85°C 850
T b 3=l +Z T HPL)/fF & RoHS R8I # 4E,
B{E
RERSE
INE S
Profibus
B 7 T (EEE 7%
01yF I/
T MAX13085E DE
+ \/ -
RO —1{]017 8 Ivee o Ljor
fE-2 o Al >~ Rl
03] WLW\@
4] s A A RO
o GND
= [RE
TYPICAL HALF-DUPLEX OPERATING CIRCUIT
W 11 /W

Maxim Integrated Products 1

AXREXEFERARNE, XPTRFEHFELOTEHRIE R, WHFHE—FHIN, FELNRITPSERHAR,

BEME. HERITWESR, BBEEMaximill M EE dil
FHiF EMaximig 32 WL . china.maxim—ic.com,

10800 852 1249 (dtHERK),

10800 152 1249 (AP EK),

JG80€ LXVYIN


http://china.maxim-ic.com

MAX13085E

+5.0VIEEE, BE+15kV ESDIRIF., FZ1RIFLLE
HIE 1 I HIRS—-485/RS—4221 %4 £

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

Supply Voltage (VCC) wveevvveeiieeeiieeieeeeee e +6V
Control Input Voltage (RE, DE) -0.3V to +6V
-0.3V to +6V

Driver Input Voltage (DI) ...............

Driver Output Voltage (A, B) ..oooovvviiiiiiiiiiiiiiii -8V to +13V
Receiver Input Voltage (A, B) oo, -8V to +13V
Receiver Output Voltage (RO) .....cc.ccee.. -0.3V to (Vcc + 0.3V)
Driver Output CUurrent.......oooooiiiiiii +250mA

Continuous Power Dissipation (TA = +70°C)
SO (derate 5.9mW/°C above +70°C)

Operating Temperature Range

Junction Temperature .................

Storage Temperature Range..................

Lead Temperature (soldering, 10S) .......ccccooviviiiiiiiiininns

Soldering Temperature (reflow) ..o,

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 = +5.0V £10%, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
DRIVER
Vcc Supply-Voltage Range Vce 4.5 55 Y
RL = 100Q (RS-422), Figure 1 3 Vce
Differential Driver Output VoD RL = 54Q (RS-485), Figure 1 2 Vce \
No load Vce
Change in Magnitude of 3 )
Differential Output Voltage AVOD RL = 100Q or 54Q, Figure 1 (Note 2) 0.2 Vv
Driver Common-Mode Output _ ,
Voltage Voc RL = 100Q or 54Q, Figure 1 Vce/2 3 \
Change in Magnitude of _ .
Common-Mode Voltage AVoc | RL = 100Q or 54Q, Figure 1 (Note 2) 0.2 i
Input-High Voltage ViH DE, DI, RE 3 v
Input-Low Voltage ViL DE, DI, RE 0.8 v
Input Hysteresis VHYS DE, DI, RE 100 mV
Input Current [N DE, DI, RE +1 LA
Input Impedance First Transition _ :
at Power-Up RpwuP | VDE, VRE = VRE = 2V 3.65 8.8 kQ
Input Impedance on First _ _
Transition after POR Delay Rit VDE = VRE = 2V ! 60 ke
Driver Short-Circuit Qutput losp 0 < Vourt < +12V (Note 3) 40 250 mA
Current -7V <Vourt < Vcc (Note 3) -250 -40
Driver Short-Circuit Foldback (Vce - 1V) < Vourt < +12V (Note 3) 20
loSDF mA
Output Current -7V <VouTt < +1V (Note 3) -20
Thermal-Shutdown Threshold TTS 175 °C
Thermal-Shutdown Hysteresis TTSH 15 °C
VDE = 0V, VIN = +12V 125
Input Current (A and B | A
P (handB) AB |vec=ovorvee  [vin=-7v 100 :
RECEIVER
Receiver Differential Threshold
Voltage VTH -7V <Vom < +12V -200 -125 -50 mV
Receiver Input Hysteresis AVTH Va + VB = 0V 15 mV
2 AKX
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +5.0V £10%, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RO Output-High Voltage VOH lo = -1mA V(C):% ) %
RO Output-Low Voltage VoL lo = 1TmA 0.4 Vv
Three-State Output Current at
Receiver lozr 0=<Vo=sVce <1 pA
Receiver Input Resistance RIN -7V <Veom < +12V 96 kQ
Receiver Output Short-Circuit
Current lOSR 0V <VwRo<Vce < 110 mA
SUPPLY CURRENT
No load, VRE = 0V, DE = Vcc 1.2 1.8
Supply Current lcc No load, RE = Vcc, DE = Ve 1.2 1.8 mA
No load, VRE = 0V, VDE = OV 1.2 1.8
Supply Current in Shutdown ISHDN RE = Ve, Vo = oV o8 10 UA
Mode
ESD PROTECTION
Human Body Model +15
Contact Discharge .8
ESD Protection for A and B IEC 61000-4-2, level 4 - KV
Air-Gap Discharge +15
IEC 61000-4-2 -

DRIVER SWITCHING CHARACTERISTICS WITH INTERNAL SRL (500kbps)

(Vce = +5.0V £10%, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) . tDPLH ) 200 1000
Driver Propagation Delay CL = 50pF, RL = 54Q, Figures 2 and 3 ns
tDPHL 200 1000
D”Vef Differential Output Rise or R, tF CL = 50pF, RL = 54Q, Figures 2 and 3 250 900 ns
Fall Time
Differential Driver Output Skew :
t CL = 50pF, RL = 54Q, Figures 2 and 3 140 ns
ItoPLH - toPHL DSKEW L p L ¢]
Maximum Data Rate 500 kbps
Driver Enable to Output High tDzH Figure 4 2500 ns
Driver Enable to Output Low tDzL Figure 5 2500 ns
Driver Disable Time from Low tDLZ Figure 5 100 ns
Driver Disable Time from High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to '
Output High tDZH(SHDN) | Figure 4 5500 ns
Driver Enable from Shutdown to '
Output Low {DZL(SHDN) | Figure 5 5500 ns
Time to Shutdown tSHDN 50 340 700 ns

MAXIN 3
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RECEIVER SWITCHING CHARACTERISTICS WITH INTERNAL SRL (500kbps)

(Vce = +5.0V £10%, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

t 200

Receiver Propagation Delay RPLA CL = 15pF, Figures 6 and 7 ns
tRPHL 200

Receiver Output Skew trRskEw | CL = 15pF, Figures 6 and 7 30 ns

ItRPLH - tRPHLI

Maximum Data Rate 500 kbps

Receiver Enable to Output Low tRZL Figure 8 50 ns

Receiver Enable to Output High tRZH Figure 8 50 ns

Receiver Disable Time from Low tRLZ Figure 8 50 ns

Receiver Disable Time from High tRHZ Figure 8 50 ns

Receiver Enable from Shutdown )

to Output High IRZH(SHDN) | Figure 8 5500 ns

Receiver Enable from Shutdown )

to Output Low tRZL(SHDN) | Figure 8 5500 ns

Time to Shutdown tSHDN 50 340 700 ns

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

Note 2: AVoD and AVOC are the changes in Vobp and Voc, respectively, when the DI input changes state.

Note 3: The short-circuit output current applies to peak current just prior to foldback current limiting. The short-circuit foldback
output current applies during current limiting to allow a recovery from bus contention.

1. BB 5h#8DCWI 71 2

it B SR
Vee
DI Vee/2 Zlé
0

tDPLH tDPHL — 12V
L1 .

Vo
5t }
* 12V

VoiFF =V (B) -V (A)

Vo
VDIFF 0 10% 0% 90% 10%
-V
0 tR —>| -— tF—|

tskew = I tPLH - tDPHL |

B2, X 528 b [ ) it 8

B3, IX =058 1% % 4L B
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izt FE B 5 iR T (4E)

00R Vg

RL=500Q

GENERATOR

DE oo ) N
¢ tozH, tDZH(SHON) :

ouT Vo = (0+Vor)/2

F4. 3Kz 28 ﬁﬁﬁﬂ,’%@ﬁﬁ(th\ tpzH tDZH(SHDN))

00R Ve

GENERATOR

Vee
DE oo o) S
+tozL, tozL(sHon) : 0
Voo :
ouT Ne-oee Vom = (VoL +Vec)/2
VoL --=----

5. ggfj]%ﬁﬁgfugﬁﬂj/?(fDZb tpr 2~ tDLZ(SHDN))
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izt FE B 5 iR T (4E)
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THE RISE TIME AND FALL TIME OF INPUTS A AND B < 4ns
E6. Y88 1% 5 AL B W 15t 6 B E7. BEYEsE i iy
St
+1.5V S3 ¢
—\07 —o/o— "
1k

15V —o Vo ,

S e

I 15pF S2 —

GENERATOR 50Q

S10PEN S1CLOSED
S2 CLOSED S2 OPEN
Vg3 =+1.5V Vg3 =-15V

} tRzH, tRZH(SHON) > -

—» -
: o, Vvow (ot Vee
""" (VoL +Veo)2
VoL
S10PEN S1CLOSED
S2 CLOSED S2 OPEN
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BT T fE45 1
(Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)
OUTPUT CURRENT OUTPUT CURRENT
SUPPLY CURRENT vs. TEMPERATURE vs. RECEIVER OUTPUT-HIGH VOLTAGE vs. RECEIVER OUTPUT-LOW VOLTAGE
1.60 —- 60 5 70 g
NOLOAD |2 : :
150 g g -
: 50 . 60 — :
= 140 = \ = 5 /
E g 5 =
=130 = = /
2 2 w0
312 DE = Ve 3 ¥ 3
= — e 5 \ 5 30
T 1.0 — 2 2 /
A DE=0 2% 3 20
1.00 /
0.90 10 10 /
0.80 0 0
40 -25-10 5 20 35 50 65 80 95 110 125 0 1 2 3 4 5 0 1 2 3 4 5
TEMPERATURE (°C) OUTPUT HIGH VOLTAGE (V) OUTPUT LOW VOLTAGE (V)
RECEIVER OUTPUT-HIGH VOLTAGE RECEIVER OUTPUT-LOW VOLTAGE DRIVER DIFFERENTIAL OUTPUT CURRENT
vs. TEMPERATURE vs. TEMPERATURE vs. DIFFERENTIAL OUTPUT VOLTAGE
5.4 —= 08 —_— 160 "
lo=-1mA |2 lo=1mA [E N\ &
52 § 07 cEM \ g
— = _ i = S
= = =
& 50 g 2 N\
= = 05 3 100 N
S 48 S) 5 —
= = 04 = 80 N
= 46 = 2 N f\
5 5 03 = 60 N
o o =
5 44 5 = N
S S 02 | \
42 04 S 2
40 0 0
40 -25-10 5 20 35 50 65 80 95 110 125 40 -25-10 5 20 35 50 65 80 95 110 125 0 1 2 3 4 5
TEMPERATURE (°C) TEMPERATURE (°C) DIFFERENTIAL OUTPUT VOLTAGE (V)
DRIVER DIFFERENTIAL OUTPUT OUTPUT CURRENT vs. TRANSMITTER OUTPUT CURRENT vs. TRANSMITTER
VOLTAGE vs. TEMPERATURE OUTPUT-HIGH VOLTAGE OUTPUT-LOW VOLTAGE
48 —Ts 200 = 200 .
RL=54Q |2 E g
] 2 180 S
S 44 Z 180 g :
& E 160 — 2 160 H
<C — —_
S € 140 I I N A i E
= T = i | =
5 B — Z 120 N Z 120 i
S 36 ] g N Y = 1
e 1 3 10 2 100 /
2 32 § 80 \ \ E 80
= = =
g 28 3 60 3 60 J
0 \ l
S 94 40 \ 40 |
) 20 20
20 0 0
40 -25-10 5 20 35 50 65 80 95 110 125 7-6-5-4-32-101234°5 0 2 4 6 8 10 12
TEMPERATURE (°C) OUTPUT HIGH VOLTAGE (V) OUTPUT-LOW VOLTAGE (V)
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AT IEA ()

(Vcec = +5.0V, Ta = +25°C, unless otherwise noted.)

SHUTDOWN CURRENT DRIVER PROPAGATION DELAY RECEIVER PROPAGATION DELAY
vs. TEMPERATURE vs. TEMPERATURE (500khbps) vs. TEMPERATURE (500kbps)
10 < 600 = 180 o
8 g g 50 E = z
z — t % 10
= < DPHL @
= Z 500 = =10
£ 6 3 /; »%
5 100
= S w0 [ [ P S toPLH
o Il
s =S 2 " 1
5 & 400 g o toPHL
> i =
2 — | = g
S 350 =
1 20
0 300 0
40 2510 5 20 35 50 65 80 95 110 125 40 2510 5 20 35 50 65 80 95 110 125 40 2510 5 20 35 50 65 80 95 110 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
RECEIVER PROPAGATION DELAY
(500kbps) DRIVER PROPAGATION DELAY (500kbps)
MAX13085E toc13 MAX14780E toc14
S A= 100] e 3 RL-100]
N
Va- Vs 2V/div
5V/div
RO '
. JWw-Vvz
2viav BV/div
200ns/div 400ns/div
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A=
+ U
RE[2] 7] 8
DE [3] 6] A
DI [4] 5] 6no
SO
5| it BR
Bl AR IN&E
BWSmH, REAERBEN, &A - B) = -50mV, ROBHZBETE, &(A - B) < -200mV, RO%H
! RO ke
5 RE ZUrES M FaE, REER BN, ROMH BN, REESHEN, ROASMEA, REZESEFLADERE
REBEH, SBHHEANENEXMER, REXARBEIRBANSEWOEME B BSERIFHIIEEL ),
3 DE IREheS M H FaE, DERSHEN, K@ B, DEZRELN, HHASES, REZESHELHADE
BB, SSHHEANRIEXNER, DERARGEERBMAEWIEME BESEREKIBEB )0
4 DI IXEIEM AN, DEASHEFE, DI EMREFEG EMEHMEAKBE, REAEASHEE, EAfE, DIEH
SHEEEEFERAmHASEE, REAMHAKREE,
5 GND 3t
6 A 2 Y 28 B AR A\ A IR 5 28 E AR o
7 B 2 Y88 AR AN A IR 5 28 R AR F o
8 Vce IEEIE, Voo = +5.0V £10%0 KA— 10 1pFBEF BV EGND,
ThEEFR
TRANSMITTING RECEIVING
INPUTS OUTPUTS INPUTS OUTPUTS
RE DE DI B A RE DE A-B RO
X 1 1 0 1 0 X > -50mV 1
X 1 0 1 0 0 X <-200mV 0
0 0 X High-Z | High-Z 0 X Open/shorted 1
1 0 X Shutdown 1 1 X High-Z
1 0 X Shutdown
VL7 9

FG80€ LXVYIN



MAX13085E

+5.0VIEEE, BE+15kV ESDIRIF., FZ1RIFLLE
HIE 1 I HIRS—-485/RS—4221 %4 £

IFAE R
MAX13085E & 3R RS—-485/RS—422 Uk % 88 M &B & A — B&
WEhas F—BRIZE WSS, SHERBRUMRF B, HEWSE
WG BRI, AHLinREHE N ERaR
HAFEARSN, THREKSHHEZESER(SE
KHRPEL 7)o MAXT13080ER &AL TSGR TN BE, XFF
WEHBANAR T EBBERERSEAFRIIEL N
MAX13085E 8y {ik % R IX &) 28 A Bh F B REMI, IR/ i
FARIEENHEBLHSIENRS, #E9% LI & A500kbps
BT E EEBIEE o

MAX13085E4 ¥ M T & 28, KA+b0VEBREME, K
HMBREWHERERATIGE, AXITBERPENBEISH
IR, HEARKMRIPE, BBt B TFSES,

KR
B NEREITE, SERELn TRE ML DA
AW ENE LT 2 BIRS B, MAX13085E o 4 fR# W a5 5
HEESHEE, X2BITEEWSHATREEELMY
F-200mVZ B SKBLH, HEENERBBANBEA - BIKTF
HET-50mV, ROABESHEE, HFHEA - B/NTH
EF-200mV, ROABEIREF, HEEAELRILESE
LHmEREBMERN, BRBENMBABERBTL
i BRRRIEOV, KIEMAX13085E ) # U s 1M TR, =T
BmHAFOMVE/NEEFRUZESBFE, SUENK
BRI EBH AR, -50mVE-200mV|7TBR B EFHF & +200mV
HIEIA/TIA-485%R

Pimt TIGE

PAGIHIIN
LERRBATEHEETENETRE, BHELLNED
THITERSEEEL R, SBRBANERE, BEBEL
HEEH—ALBIRE, FltiZREP, LEBHNTEH D
KENEABES, THEBEGNDERNREM AR ENE
HZEET, AESNEERNRESHEHSTIRTES
K+ 10UARE B, X= 51 WA S HIRECMOSHE st
PRI ERNZERY, I, BERFLEEFTESR
BVecH EGND B EBEEF A, WRAREARE
IREES, I E AR BRI 28 M IR 51 28 S Ueas o
Vec L FHBS, AT BEA/HDENKEF, REASE
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+15kV ESD{R#A
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BTN, RENRRIINHARREIREPRER
FEA/OSIMT AN EhEH, SAFMASIHBEE
TR, TR ERS-4858F N/ Hi 51,

CHARGE-CURRENT- DISCHARGE

LIMITRESISTOR |  RESISTANCE
HIGH- »| DEVICE
VOLTAGE Cs STORAGE UNDER
DG 100pF CAPACITOR | TesT
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Re Rp | A
50MQ 70 100MQ2 100% b - oy oo | o).
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