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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

Supply Voltage VOC ...oovvveveiiiiiciccc +6V
SHDN, RE, Dl.oooiiicee e, -0.3Vto +6
A B -8V to +13V
Short-Circuit Duration (RO, A, B)to GND .................. Continuous
Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.9mW/°C above +70°C)................. 471mW

Operating Temperature Range ..........c.ccccoovenn, -40°C to +85°C
Junction Temperature

Storage Temperature Range ...........cccccovvrenn, -65°C to +150°C
Lead Temperature (soldering 10S) ......cccccoovvvveiiieiiiiens. +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.

ELECTRICAL CHARACTERISTICS

(Vce = +5V £5%, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX | UNITS

DRIVER

RpiFr = 100, Figure 1 2.0 Vce
Differential Driver Output Vob RDIFF = 54Q, Figure 1 1.5 vV

No load Vce
Driver Common-Mode Output Voc | RL = 100Q or 540, Figure 1 Veo/2 3 v
Voltage
Driver Disable Threshold VDT Figure 2 (Note +0.6 +1 \
Input-High Voltage VIH DI, SHDN, RE 2.0 v
Input-Low Voltage ViL DI, SHDN, RE v
Input Current [N DI, SHDN, RE +1 HA
Driver Short-Circuit Output 0V < Vout £ +12V +50 +250
Current losD mA
(Note 3) -7V <Vout <0V -250 -50
Driver Short-Circuit Foldback | (Vcc - 1V) <Vout £ +12V 20 mA
Output Current (Note 3) OSDF -7V <VouT <0V -20
RECEIVER
Input Current | DI =Vce, Ve | VIN = +12V 250 A
(A and B) A B = GND or +5V VIN = -7V -200 H
Receiver Differential Threshold

- < < -
Voltage VTH 7V <Vom < +12V 200 +200 mV
Receiver Input Hysteresis AVTH Va + VB =0V 25 mV
Output-High Voltage VOH lo =-1.6mA, VA - VB > VTH V?%_ Y
Output-Low Voltage VoL lo=1mA, VA - VB < -VTH 0.4 Vv
Tri-State Output Current at

< <
Receiver lozr OV<Vo<Vee + HA
Receiver Input Resistance RIN -7V<Vem < +12V 48 kQ
Receiver Output Short-Circuit
< <
Current losR 0V <VRo £Vce +7 +95 mA
2 IMAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V £5%, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Voo = +5V and Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Supply Voltage Vce 4.75 5.25 \
Supply Current lcc SHDN = 1, RE = 0, no load 4.5 mA
Shutdown Supply Current ISHDN SHDN =0 10 HA
ESD PROTECTION
Air Gap Discharge IEC 61000-4-2 115
ESD Protection (A, B) (MAX13487E) kv
Human Body Model =15
ESD Protection (All Other Pins) Human Body Model +2 kV
SWITCHING CHARACTERISTICS—MAX13487E
(Vce = 45V £5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.)
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DRIVER
Driver Propagation Delay IDPLH RL = 110Q, CL = 50pF, Figures 2 and 3 200 1000 ns
tDPHL 200 1000
Driver Differential Output Rise or tHL RL = 110Q, G| = 50pF, Figures 2 and 3 200 900 ne
Fall Time tLH 200 900
Maximum Data Rate 500 kbps
Driver Disable Delay tDDD Figure 3 2500 ns
Driver Engble from Shutdown to 1DZH(SHDN) | Figure 4 55 us
Output High
Driver Enable from Shutdown to 1021 (SHDN) | Figure 4 55 s
Output Low
Time to Shutdown tSHDN 50 340 700 ns
RECEIVER
Receiver Propagation Delay IRPLH CL = 15pF, Figures 5 and 6 80 ns
tRPHL 80
Receiver Output Skew trRskew | CL = 15pF, Figure 6 13 ns
Maximum Data Rate 500 kbps
Receiver Enable to Output High tRzH Figure 7 50 ns
Receiver Enable to Output Low tRzL Figure 7 50 ns
Receiver Disable Time from High tRHZ Figure 7 50 ns
Receiver Disable Time from Low tRLZ Figure 7 50 ns
E)egit\;eurtliljigﬁle from Shutdown (Stp:ﬁil) Figure 8 2500 ns
AXIMN 3
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SWITCHING CHARACTERISTICS—MAX13487E (continued)

(Vce = 45V £5%, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Receiver Enable from Shutdown tRzL Figure 8 2900 ns
to Output Low (SHDN)
Receiver Enable Delay tRED Figure 3 70 ns
Time to Shutdown tSHDN 50 340 700 ns

SWITCHING CHARACTERISTICS—MAX13488E

(Vce = 45V £5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DRIVER
‘ . tDPLH : 50
Driver Propagation Delay RL = 110Q, CL = 50pF, Figures 2 and 3 ns
tDPHL 50
i i i i t 15
Drlver Differential Output Rise or HL RL = 1109, CL = 50pF, Figures 2 and 3 ns
Fall Time tLH 15
Maximum Data Rate 16 Mbps
Driver Disable Delay tDDD Figure 3 70 ns
Driver Enable from Shutdown to t Fiqure 4 55 S
Output High DZH(SHDN) | FIg . 3
Driver Enable from Shutdown to i Fiqure 4 20 S
Output Low DZL(SHDN) | Fig . H
Time to Shutdown tSHDN 50 340 700 ns
RECEIVER
) . tRPLH . 80
Receiver Propagation Delay CL = 15pF, Figures 5 and 6 ns
tRPHL 80
Receiver Output Skew trRskew | CL = 15pF, Figure 6 13 ns
Maximum Data Rate 16 Mbps
Receiver Enable to Output High tRZH Figure 7 50 ns
Receiver Enable to Output Low tRZL Figure 7 50 ns
Receiver Disable Time from High tRHZ Figure 7 50 ns
Receiver Disable Time from Low tRLZ Figure 7 50 ns
Receiver Eqable from Shutdown tRZH Figure 8 2500 ns
to Output High (SHDN)

4 MAXIN
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SWITCHING CHARACTERISTICS—MAX13488E (continued)

(Vce = 45V £5%, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Receiver Enable from Shutdown tRZL Figure 8 2500 ns
to Output Low (SHDN)
Receiver Enable Delay tRED Figure 3 70 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 referred to device ground,
unless otherwise noted.

Note 2: This is a differential voltage from A to B that the driving device must see on the bus to disable its driver.

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

REEERE

(Vce = +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
40 i 5 35 5 60 2
NO LOAD % — § §
38 g 28 ™ z 50 ~ g
= = N = /
E £ £
= = \ = 4
Z 36 z 2 =z
= ~—— = o /
S — 3 S
= 34 5 14 \ 5
z 3
g E \ )
) =0 =2
2 3 3 /
32 7 10 /
30 0 0
40 -15 10 35 60 85 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 DIFFERENTIAL OUTPUT CURRENT
vs. TEMPERATURE VOLTAGE vs. TEMPERATURE vs. DIFFERENTIAL OUTPUT VOLTAGE
54 = 05 g 80 g
lp= 1mA‘ £ lp= 1mA‘ é i
52 E . \ g
T - = v B N z
g° : : AN
S 48 g 03 = \
= = S 4
o 3 o \
T 46 = 02 5
> = =
= 44 5 3
3 4 IS) 0 20 N
42
40 0 0
40 -15 10 35 60 85 40 15 10 35 60 85 0 1 2 3 4 5
TEMPERATURE (°C) TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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REEEREGEE)

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

SHUTDOWN CURRENT (uA) DIFFERENTIAL OUTPUT VOLTAGE (V)

DRIVER PROPAGATION DELAY (ns)

DRIVER DIFFERENTIAL OUTPUT VOLTAGE
vs. TEMPERATURE
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REEEREGEE)

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

RECEIVER PROPAGATION vs. TEMPERATURE DRIVER PROPAGATION (500kbps) DRIVER PROPAGATION (16Mbps)
(MAX13488E) (MAX13487E) (MAX13488E)
10 E o J g v E
z g : 20 Zo
= 30 : 2V/div 2V/div
2
§ (RPLH sl : L e—
S 2 .
& RPHL
5
2 10 A-B A-B
= 5V/div 5V/div
0 WAVEFORM INTENSITY: 68%
-40 -15 10 35 60 85 400ns/div 10ns/div
TEMPERATURE (°C)
RECEIVER PROPAGATION (16Mbps) DRIVING 16nF (19.2kbps)
(MAX13488E) (MAX13487E)
u : H § I | e ————— ] E
g8 £
A i e i G
4§ 2V/d|\/ ER)|
2V/div
A pn— Nt
~ 1 v T A T A
RO / : A-B
2V/div | : 5V/div
10ns/div 10us/div
DRIVING 16nF (19.2khps) DRIVING 16nF (750kbps)
(MAX13488E) (MAX13488E)
F e ——— g a  —— %
4 § : 4 §
2l : ]
2V/div . 2V/div
‘ :
| - | oas AB
| ; : 5V/div 5V/div

10us/div 400ns/div
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RECEIVER
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SLER[OIIE &R (R E)

Vee
RE lxmsv 15v £
0 .................. I

| fRz1(SHDN), tRZL tRHz ] *
Voo —
L~ ey
RO &* 2.3V Vou + 0.5V
0 OUTPUT NORMALLY LOW
OUTPUT NORMALLY HIGH
Vog -mmmmmmmmmmeeee e Z
’ 2 <loos
0
Dl=0V [ RZHSHDN). tRzH Rz P
7. L—N\DA *—TIVET 42— T IV
Veg ------------
SHON 745v
0
y —»  <— Rz (SHDN)
cc —X
" S00¢2 [ Fgy O—Vee RO | TI<Z3VouTPUT NORMALLY LOW
+
B C —c{ QUTPUT NORMALLY HIGH
T 29 Vog ---m------ Wz
p— — RO 7 2.3V
— o
—»  <—RzH(SHDN)
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i ¥ 55t BH
iGF £ L 1515
; RO L=\, Lo—N\H A 2—TILT, V(A) - V(B) > +200mVDIEE. ROII/N1TT, V(A) - V(B)
< -200mV7iE5idE. ROIZO—TY,
5 A Li—I\EHA 2 =T, REEO—ICEEIT DL ROAA R—TIUEWET, REA/\1 BB S &, AutoDirection
EREHL 2 —/N\EHIELE T, REWARY MDY TANTTEEMISIRY b 2D THEEIDIEESRL T /20,
3 SHDN DAV A )SHDN&/\{LC.%IZ@UT%(‘:\ TINA ZISBEDEEICAZY £, SHDNZO—IZERENT D
ELTINARE DYy MY D UREICEIE T,
KSA4/\AN. DIEO—ICB8Y 5L, ERERNED—IC. REHAE/NTICEHILET, DIE/NTIC
A o |BEBTBE. EREMNE/NAIL, REENED—ICHHILET, DIE RS/ EEBNICAF— T
BROTAE—TILTDREOREY S VDANTY,, sFMldIHEeEER]I S MHEIZSRLTIZE0,
DRy R Ry TANTY GBI Y MR Dy THEEIDIEEZSRL T ZE 1Y),
5 GND TSR
6 A EREL =N ANBIUIERE KA/ D
7 B REL —/NANBIOREE R T4 /N\HS
8 Vce EEBE. Voo = +5V +5%, VecZGNDIZO TpFD A7 T/INA/NZA L TL 2 &L,
tREER
TRANSMITTING
INPUTS OUTPUTS
SHDN DI A-B > VpT ACTION A B
1 0 X Turn driver ON 0 1
1 1 False If driver was OFF, keep it OFF HIGH IMPEDANCE HIGH IMPEDANCE
1 1 False If driver was ON, keep it ON 1 0
1 1 True Turn driver OFF HIGH IMPEDANCE HIGH IMPEDANCE
0 X X X SHUTDOWN
RECEIVING
INPUTS OUTPUT
SHDN RE A-B DRIVER STATE RECEIVER STATE RO
1 0 >+200mV X ON 1
1 0 <-200mV X ON 0
1 1 X ON O FF HIGH IMPEDANCE
1 1 >+200mV OFF ON 1
1 1 <-200mV OFF ON 0
0 X X X X SHUTDOWN
X=fFBTHW. vy rFdI2, RIA/)\ BLUL—NHARFINAA 2V E—F X TT,
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