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10Mbps. 3V/5V,

ABSOLUTE MAXIMUM RATINGS

SUPPIY VOItAGE (VOC)- - veevveeieeiieaieiiieiieee et +7V
Control Input Voltage (ENAC, ENBD)......... -0.3Vto (Vcc + 0.3V)
Receiver Input Voltage (L4, _=)eoivieiiiieiiiiieiieciece +25V

Receiver Output Voltage (Y_)........
Output Short-Circuit Duration (Y_, one output)

Continuous Power Dissipation (Ta = +70°C)

TSSOP (derate 9.4mW/°C above +70°C)
SO (derate 8.7mW/°C above +70°C)

-0.3Vto (Vce + 0.3V)
.......... Continuous

Plastic DIP (derate 10.5mW/°C above +70°C) ............ 762mW

Operating Temperature Ranges
MAX309_EC_ _
MAX309_EE_ _

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—MAX3093E

(Vce = +5V 5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5.0V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Receiver Differential Input
Threshold VTH -7V <Vcm = 12V -200 200 mV
Receiver Input Hysteresis Vem =0 45 mV
Receiver Input Current (_+, _-) | Vee = 0 or 5.25V Vin = 12V 250 A
eceiver Input Current (_+, _- =0orb.
p — IN CcC ViN = -7V 200 H
Enable Input Current 1 A
(ENAC/ENBD) * H
Enable Input High Voltage
(ENAC/ENBD) ViH 20 v
Enable Input Low Voltage
(ENAC/ENBD) ViL 0.8 v
) . lout = -4mA, V|p = 200mV,
Receiver Output High Voltage VoH output enabled, Figure 1 Vee-1.5 V
) lout = 4mA, V|p = -200mV,
Receiver Output Low Voltage VoL output enabled, Figure 1 0.4 \Y,
Three-State Current at Receiver lozR 0 < VouT < Ve, output disabled 1 VA
Output
Output Short-Circuit Current losr 0 = Vourt = V¢, output enabled +7 +75 mA
Receiver Input Resistance RIN -7V <Vem = 12V 48 kQ
No load, output enabled 2.4 3.5 mA
Supply Current lcc -
Output disabled 0.001 10 UA
S Human Body Model +15
ESD Protection - -
(Note 2) IE C1000-4-2 Air-Gap Discharge +15 kV
IE C1000-4-2 Contact Discharge +8
2 MAXI/V




+15kV ESDf¥5&, 10Mbps. 3V/5V.
EHoDw NRS-422/RS-485L > —/%

SWITCHING CHARACTERISTICS—MAX3093E

(Ve = +5V 5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5.0V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ve = +5V £5%, Ta = TviN to Tmax 65 98
Ta = +85°C 78 86 94
Ta=+70°C 76 92
Vce = 5.25V
] Ta = +25°C 71 79 87
Input-to-Output Propagation tPLH, tPHL |y|D| =3V, Ta < 40°C 65 73 81 e
Delay Figure 2
Ta = +85°C 82 90 98
Ta = +70°C 80 96
Vce = 4.75V
Ta = +25°C 74 82 90
Ta = -40°C 68 76 84
Device-to-Device Propagation- _ ) "
Delay Matching IVipl = 3V, Figure 2, matched conditions 16 ns
Propagation-Delay Skew ) i
(tPLH - tPHL) tsK Figure 2 2 +10 ns
Output Enable Time to )
Low Level tzL | Figure 3 600 800 ns
Output Enable Time to )
High Level tzH Figure 3 600 800 ns
Output Disable Time from )
Low Level tLz Figure 3 60 100 ns
Output Disable Time from )
High Level tHz Figure 3 60 100 ns
Maximum Data Rate fmax 10 Mbps

DC ELECTRICAL CHARACTERISTICS—MAX3094E

(Vce = +3.0V to +3.6V, Ta = TMIN to Timax, unless otherwise noted. Typical values are at Voc = +3.3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Receiver Differential Input
Threshold VTH -7V =Vcm = 12V -200 200 mV
Receiver Input Hysteresis Vem =0 45 mV
Receiver Input Current ( ) | V Oor 3.6V Vin = 12V 250 A
+, - = .

p — IN cc ViN = 7V 200 H
Enable Input Current 1 A
(ENAC/ENBD) H
Enable Input High Voltage
(ENAC/ENBD) ViH 2.0 v
Enable Input Low Voltage
(ENAC/ENBD) ViL 0.8 v
Receiver Output High Voltage VoH lour = -1.5mA, Vip = 200mV, Vee -0.4 Vv

output enabled, Figure 1

MAXI N 3
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+15kV ESDf¥5&, 10Mbps. 3V/5V.
EHoDw KRS-422/RS-485L >—/%

DC ELECTRICAL CHARACTERISTICS—MAX3094E (continued)

(Vce = +3.0V to +3.6V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vo = +3.3V, Ta = +25°C.) (Note 1)

MAX3093E/MAX3094E

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. loyT = 2.56mA, V|p = -200mV,
Receiver Output Low Voltage VoL output enabled, Figure 1 0.4 Vv
(Tjhree—State Current at Receiver lozR 0 < VouT = Ve, output disabled 1 UA
utput
Output Short-Circuit Current losr 0 = Vour = Vcc, output enabled +4 +60 mA
Receiver Input Resistance RIN -7V < Vgom = 12V 48 kQ
No load, outputs enabled 2.4 4.0 mA
Supply Current Ilcc ,
Outputs disabled 0.001 10 PA
) Human Body Model +15
(E,\?ODteP;C)’teC“O” IEC 1000-4-2 Air-Gap Discharge 15 KV
|IEC 1000-4-2 Contact Discharge +8
SWITCHING CHARACTERISTICS—MAX3094E
(Vce = +3.0V to +3.6V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vo = +3.3V, Ta = +25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ve = +3.3V £5%, Ta = TMIN to Tvax 69 123
Ta = +85°C 88 98 108
Ta = +70°C 86 106
Vce = 3.60V
_ Ta = +25°C 78 88 98
Input-to-Output Propagation tPLH, tPHL |y|D| =3V, T = 40°C 69 79 89 ns
Delay Figure 2
Ta = +85°C 103 113 123
Ta = +70°C 100 120
Vce = 3.00V
Ta = +25°C 91 101 111
Ta = -40°C 82 92 102
Device-to-Device Propagation- 3 ' -
Delay Matching IVipl = 3V, Figure 2, matched conditions 20 ns
Propagation-Delay Skew ) i
(tPLH - tPrL) tsk Figure 2 1 +10 ns
Output Enable Time to )
Low Level tzL Figure 3 600 1000 ns
Output Enable Time to )
High Level tzH Figure 3 600 1000 ns
Output Disable Time from )
Low Level tLz Figure 3 80 180 ns
Output Disable Time from )
High Level tHZ Figure 3 80 180 ns
Maximum Data Rate fmax 10 Mbps

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: Receiver inputs (_+, _-).

4 MAXIMN
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EEE IS
(Vce = +5V for MAXB093E, Voc = +3.3V for MAX3094E, Ta = +25°C, unless otherwise noted.)
OUTPUT CURRENT vs. OUTPUT CURRENT vs. OUTPUT LOW VOLTAGE
OUTPUT LOW VOLTAGE OUTPUT HIGH VOLTAGE & vs. TEMPERATURE
%0 : 80 it o Liour=8ma ;
L~ H g 09 g
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5 T 3 30 g 20 g
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REIERIEEEE)

(Vce = +5V for MAXB093E, Ve = +3.3V for MAX3094E, Ta = +25°C, unless otherwise noted.)

SHUTDOWN TIMING

MAX3093/94E TOC09

MAX3093E 5V/div
Y VOLTAGE

MAX3094E 2Vfdv
Y VOLTAGE
G VOLTAGE i

TIME (200ns/div)

CIRCUIT OF FIGURE 3,
S10PEN, S2 CLOSED, S3=1V

i ¥ 55 AR
T & #OEE

1 A KL > —/ AAS

2 A+ JERERL S — /AN
L2 —/3AE 3. ENAC = NA DEFA 2 —TILENE T, A+HA-KUE200mVEWBRIYAR' O DY /A

3 YA (278 A+HA-K W E200mVIENBFICYAR O —IZB Y £, A+EA-DEBFEORIIOD Y 2/N\ALIZEY
F9, TNUADIFORREIIARETT, ENAC = O—DBHIYALNA A 2V E—=F VB ET,

4 ENAC | LI—/NHAWARUCA %—TIVINA o TOANHD AV INAIZIEDE, LI—/NAECH A =T ILEnZET,

5 YC L—/CH, HEEIIYAEBL T,

6 C+ FERERL 2 —/X\CAN

7 C- REslL > —/\CAS

8 GND JZR

9 D- REslL > —/\DAS

10 D+ JERERL 2 —/\DAS
L < —/\DF1. ENBD = \A DA 2—TILENE T, D+HD-LWJEHE200mVENBFICYDA AT U/ A

11 YD (278 W) . D+AD-KWUEH200mVIEWEHIYDA A —IZ78 W £, D+ED-AEBHEORFIIO Y I/N\AIZEY
F9, INADBEORREIIRETT, ENBD = O—DBFIIYDA/ N1 4 2 E=F VKD FT,

12 ENBD | L —/NHABRUDA 2—TIWN\A o COANHOD Y INAIZI8DE. LI—/NBEDHA =T ILEN&E T,

13 YB L2 —/\Bif1, #eEIIYDERLTY,

14 B+ JERELL 2 —/\BAS

15 B- KREsL 2 —/\BASI

16 Vee ===y
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MO-153 | N MILLIMETERS INCHES
o MIN. [ MAX. | MIN. [ MAX.
025 l'— — AE-1_ |14 D | 490 | 510 | 193 | .20l
; ! AB 16D [ 49 5.10 193 201
BSC . ) . .
VITH P"ATIN':‘\ aC 20| D | 640 | 660 | 252 | .260
1 | AD 24| D | 770 | 790 | 303 | 3l
L~ a c AE 28| D | 960 | 980 | 378 | .386
BASE METAL —{" =]
DETAIL A LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.1Smm PER SIDE
3, CONTROLLING DIMENSION MILLIMETER
4, MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
. *N* REFERS TO NUMBER OF LEADS =N -
THE LEAD TIPS MUST LIE VITHIN A SPECIFIED ZONE, THIS TOLERANCE EIE‘,D“AM /Vl /J‘l/Vl
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE,
DATUM [-C-1; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE e
DIRECTION INDICATED PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NOD. REV. 1
—DRAWING NOT TO SCALE- 21-0066 G /
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MAX3093E/MAX3094E

+15kV ESDf¥:&, 10Mbps. 3V/5V,
BTy FRS-422/RS-485L 2 —/%

NYT— (RE)

(ZOTF—5—MIBEHINTND/ VYT — TR, BRN’RMENTNDEIIRY FHBA. BD/ YT —IIEHIF.
japan.maxim-ic.com/packages = ZS BT =\, )

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

Nop gEE 7T

B 0.014 [ 0019 | 035 0.49
C [ 0.007 | 0010 | 0.19 0.25
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 4.00
E H H 0.228 | 0.244 | 5.80 6.20
L | 0016 | 0050 | 0.40 1.27
O l
ANAN
El El El El El El a VARIATIONS:
y —
INCHES MILLIMETERS
TOP VIEW DIM| MIN MAX MIN MAX | N |MS012

D 0.189 | 0.197 4.80 5.00 8| AA
0.337 | 0.344 8.55 8.75 |14| AB
D 0.386 | 0.394 9.80 10.00 |16| AC

w]

{
lﬂiﬁjﬂfmj_/k —‘ (._( )i
—] e |- —“H‘—B A1 "LL o«xsw

FRONT VIEW SIDE VIEW

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. »,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). @SQMIAOOLNI!ECATOSR/VI/JKI/I’I

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

4. CONTROLLING DIMENSION: MILLIMETERS. TITLE:

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

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

12 MAXIMN



+15kV ESDf¥s&., 10Mbps, 3V/5V,
EHODv KRS-422/RS-485L >—/Y

NYTF—I(1RE)
(CDOF—=H—MIBEHEINTND/NY =D, BRARMENTNDEIIRY A, BFD/ N T— BRI,
japan.maxim-ic.com/packages = ZS BT =\, )

PDIPN.EPS

E
D ‘ re—E1 —
L7
A:} ‘,';,’ :\\\\\.
~ille 0°—15° |l
B1 c—-
e —
eB——
INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN MAX MIN MAX | MIN MAX | N [MS00!
Al-—— 10200 | -—— [5.08 D 10.34810.390 | 884 | 9.91 |8 |AB
A1[0.015 |-—-- ]0.38 - D |0.735(0.765(18.67 |19.43 |14 |AC
AR[0.125 |0.175 |3.18 [4.45 D |0.745(0.765(18.92 |19.43 |16 |AA
A310.055 [0.080 |1.40 2.03 D 108850915 [22.48|23.24|18 |AD
B 10,016 0.022 |0.41 0.96 D 1015 |1.045 [25.78|26.594 |20 |AE
B1(0.045 |0.065|1.14 1.65 D114 1265 |28.96|32.13 |24 |AF
C |0.008 [0.012 |0.20 ]0.30 D |1.360 [1.380 |34.54|35.05|28|*5
D1]0.005 |0.080 |0.13 2.03
E 10300 10.32517.62 ]8.26 T‘DTDE&SE} DO NOT INCLUDE MOLD FLASH
F£1]0.24010.310 |610 |/.87 2. MOLD FLASH DR PROTRUSIONS NOT
e 10100 | === |254 | ==~ TDN%EEE?NGBSIT@(NOSOI%”N) MILLIMETER
3. co :
eAl0.300 | -——— |/.62 | ——- 4, MEETS JEDEC MS001-XX AS SHOWN
oBl ——— 10400 | ——— [1016 IN ABOVE TABLE
L [0.115 [0.150 |2.92 |3.81 o e e pEPEC D-098AE

AAAXNAV [P LY IUTLING POIP 300" | L7 210043 4

TULTUIRRE] T B

VEVLARR2ICVF O LERBIHEAZINZEEMADEEBOERICDODWVC—IERZEVANRET, BERFFSIEVIEIEESNTHEEA.
VEILSHERTELEBRUOMEZEE T OHEMNZBRLET,
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