19-0498; Rev 1; 10/00

+15kV ESD/[][][] 10Mbpsl] 3V/5V(]

INAKXI WV

960EXVIN/S60EXVIN

000000 RS-422/RS-485[7 ][] []
RN RN
MAX3095/MAX30960 0000000000000 0O ESDOOO
(ESD)D 0000000 DOD0O0OO0DOORS-422/ +15kV [0 IEC1000-4-20 00000000
RS-48500000000000000000O0IEC +8kV 0 IEC1000-4-20 0000
1000-4-20000000000+15kv000IEC +15kV 0 00000000000
1000-4-2000000+8kv0 00000000000 Oolco0o0o00o000000on
+15kv0 00000000 00MAX30950+5v0 000 +8ns(MAX3095)
MAX309600+3.3V0000000000000000 +10ns(MAX3096)
0000000+8ns00000000000000
0000000000000000000000oononn O +3VO00000(MAX3096)
+5V0 00000 (MAX3095)
000000000000000000000000
0000D0000000000000004nA0nn U 1600QsoPOOOOO(BDOSOPOLDN)
000000000000 00000000000 O00000000210Mbps
gbooooooooooooboooboooobooooog 0100000001280 0000000000
000000000000000000000000
00000000000000D0000100000 DinADODDODODO0O0000
1280000000000001/400000000 oooooooodddz.4mA
00D0000000000000 0'26LS3200000000000000000
MAX3095/MAX30960 00000 '26LS32000
0000000000000000000000000 00
pQsopPOOOOOOOOOODOOOODO PART TEMP. RANGE PIN-PACKAGE
MAX3095CPE 0°C to +70°C 16 Plastic DIP
gogoooond MAX3095CSE 0°C to +70°C 16 Narrow SO
oooooo MAX3095CEE 0°C to +70°C 16 QSOP
PP MAX3095EPE -40°C to +85°C 16 Plastic DIP
MAX3095ESE -40°C to +85°C 16 Narrow SO
ESDOODOO0O0ODO000000 MAX3095EEE  -40°Cto +85°C 16 QSOP
DoO0OoO000o0on MAX3096CPE 0°C to +70°C 16 Plastic DIP
MAX3096CSE 0°C to +70°C 16 Narrow SO
gogdoooooogooono MAX3096CEE 0°C to +70°C 16 QSOP
MAX3096EPE -40°C to +85°C 16 Plastic DIP
[ Vee MAX3096ESE -40°C to +85°C 16 Narrow SO
MAX3096EEE -40°C to +85°C 16 QSOP
) > Mo
6 — L MAX30% ooao
Al : " TOP VIEW —
B—t o B1 [1] [16] vec
A2 "\—“ a2 15] 4
O B 2 v 3| mmam |14 #
o 1 oI
Ya v2 5] 12]
® 2 [6] [11] v3
M : v B2 [7] [10] A3
B —— oND [ 8] 9] 83
[ 6D DIP/SO/QSOP
A Maxim Integrated Products 1

gobooooboooooooooooooboooboooboooOoooobObooOoOoDbDOobOOobObObObOODbOOobOOOObO0ObODOODODODODOOOO
gooooooooobooooooooooobo0oooooboo0oooobooooooboOoooDboboOonoo

oooooDOoo0oOoooDbOooOoO0ooooOoOobOOoO00ooDbDOOO000ooDoOOOOn0Onowww.maxim-ic.com



MAX3095/MAX3096

+15kV ESD/[][][] 10Mbps[] 3V/5V[]

O000RS-422/RS-4850] ][]

ABSOLUTE MAXIMUM RATINGS

S o] o] \VAY o] 1 =T [N (VL oTo) F PR PPPR PO

Control Input Voltage (G, G)

Receiver Input Voltage (A_, B_)..occcoeviveriiieiieeeceecen, +25V
Receiver Output Voltage (Y_)........

Continuous Power Dissipation (Ta = +70°C)

Plastic DIP (derate 10.5mW/°C above +70°C)
SO (derate 8.7mW/°C above +70°C)......
QSOP (derate 8.3mW/°C above +70°C)

-0.3V to (Vce + 0.3V)

MAX309 C_
MAX309_E_

Operating Temperature Ranges

Storage Temperature Range
Lead Temperature (soldering, 10sec)

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—MAX3095

(Vcc =5V £5%, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at 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 mvV
Receiver Input Current (A_, B.) I Vce = 0 or 5.25V Vin =12V 250 A
eceiver Input Curren , =0orb5.
p _ IN cC VIN = -7V -200 H
Enable Input Current (G, G) +1 HA
Enable Input High Voltage (G, G) VIH 2.0 v
Enable Input Low Voltage (G, G) ViL 0.8 v
. . louT = -4mA, V|p = 200mV,
Receiver Output High Voltage VoH G = Ve or G = GND, Figure 1 Vce - 1.5 Vv
. lout = 4mA, V|p = -200mV,
Receiver Output Low Voltage VoL G =Vec or G = GND, Figure 1 0.4 \Y
‘(I')hree-State Current at Receiver lozR 0<Vour <Vee, G = GND and G = Vee +1 HA
utput
Output Short-Circuit Current losr 0<Vour < Vce, G=Vecor G=GND +7 +75 mA
Receiver Input Resistance RIN -7V <Vcem £ 12V 48 kQ
No load, G = Vcc or G = GND 2.4 35 mA
Supply Current Icc —
G=GNDand G =Vcc 0.001 10 HA
) Human Body Model +15
(E,\?ODteP;‘)’tec“o” IEC1000-4-2 (Air-Gap Discharge) +15 kv
IEC1000-4-2 (Contact Discharge) +8
2 M AXI/W



+15kV ESD/[][][] 10Mbps[] 3V/5V[]
O000RS-422/RS-4850] (][] []

SWITCHING CHARACTERISTICS—MAX3095

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vce =5V £5%, Ta = TmiN to TMAX 65 98
Ta = +85°C 78 86 94
_ Vcec =5.25V | Ta=+25°C 71 79 87
Input-to-Output Propagation tPLH, tPHL Vio| = 3V Ta = -40°C 65 73 81 ns
Delay L= 2
Figure 2 Ta=+85°C 82 90 98
Vcec =4.75V | Ta=+25°C 74 82 90
Ta =-40°C 68 76 84
Device-to-Device Propagation- _ . .
Delay Matching [Vip| = 3V, Figure 2, matched conditions 16 ns
Propagation-Delay Skew tsk a4 +10 ns
(tPLH - tPHL)
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 fuax 10 Mbps

DC ELECTRICAL CHARACTERISTICS—MAX3096

(Vcc = 3.0V to 3.6V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = 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 C t(A_, B) [ V. O or 3.6V Vin = 12V 250 A
eceiver Input Curren , =0or3.
P - 'N e VIN = 7V 200 | "
Enable Input Current (G, G) +1 pA
Enable Input High Voltage (G, G) ViH 2.0 \;
Enable Input Low Voltage (G, G) ViL 0.8 v
. . louT =-1.5mA, V|p = 200mV,
Receiver Output High Voltage VoH G = Ve or G = GND, Figure 1 Vce - 0.4 Vv
. louT = 2.5mMA, V|p =-200mV,
Receiver Output Low Voltage VoL G = Vce or G = GND, Figure 1 0.4 \
'I(')hree-State Current at Receiver lozR 0 <Vour < Vee, G = GND and G = Ve +1 LA
utput
Output Short-Circuit Current losr 0 <Vourt < Vee, G = Vee or G = GND +4 +60 mA
Receiver Input Resistance RIN -7V <Vcm £ 12V 48 kQ

MAXIN 3
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MAX3095/MAX3096

+15kV ESD/[][][] 10Mbps[] 3V/5V[]
O000RS-422/RS-4850] ][]

DC ELECTRICAL CHARACTERISTICS—MAX3096 (continued)

(Vcc =3.0Vto 3.6V, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Vcc = 3.3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
No load, G = Vcc or G = GND 2.4 4.0 mA
Supply Current Icc —
G =GND and G =Vcc 0.001 10 HA
) Human Body Model +15
(Eﬁc'iepg‘)’tem'o” IEC1000-4-2 (Air-Gap Discharge) +15 KV
IEC1000-4-2 (Contact Discharge) +8

SWITCHING CHARACTERISTICS—MAX3096

(Vcc = 3.0V to 3.6V, Ta = TMmIN to Tmax, unless otherwise noted. Typical values are at T = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vce = 3.0V to 3.6V, Ta = TmIN to TmAX 69 123
Ta = +85°C 88 98 108
_ Vce =3.60V | Ta=+25°C 78 88 98

gg;;to—Output Propagation tPLH, tPHL Vio| = 3V, Ta = -40°C 69 79 89 ns

Figure 2 Ta = +85°C 103 113 123
Vce =3.00V | Ta=+25°C 91 101 111
Ta =-40°C 82 92 102

Device-to-Device Propagation-

Delay Matching |Vip| = 3V, Figure 2, matched conditions 20 ns
Propagation-Delay Skew tsK 2 +10 ns
(tPLH - tPHL)

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 (A_, B_).

4 MAXIMN




+15kV ESD/[][][] 10Mbps[] 3V/5V(]
O000RS-422/RS-48501 ][]

ooooon
(Vcc =5V for MAX3095, Ve = 3.3V for MAX3096, Ta = +25°C, unless otherwise noted.)

OUTPUT CURRENT vs. OUTPUT CURRENT vs. OUTPUT LOW VOLTAGE
OUTPUT LOW VOLTAGE OUTPUT HIGH VOLTAGE vs. TEMPERATURE
-50 = 30 8 10 w g
- g 09 [Lour=8mA £
AR g g
/] 25 <7 08
40 / . ~L_ s
z / E " [N | MAX3095 & 07
% 30 / % \\ 5 0.6
g / £ N 2
§ ) T § 15 T N g " —
2 -20 7 2 N 5 04 MAX3096
= MAX3096 £ 10 ™ E 03 ] s
3 3 N 3 8 /= MAX3095
10 1/ . MAX3096 1\ 02
0 0 0
0 1 2 3 4 5 0 1 2 3 4 5 -40 15 10 35 60 85
OUTPUT LOW VOLTAGE (V) OUTPUT HIGH VOLTAGE (V) TEMPERATURE (°C)
OUTPUT HIGH VOLTAGE SHUTDOWN SUPPLY CURRENT
vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE vs. TEMPERATURE
5 T 3 3.0 8 20 g
—— | MAX3095 g g g
4 — ) 28 £ :
= z ' Z 15
Q o
<< e [a
g8 3 Z 26 3
= — o -~
T —— | = / 5 10
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w
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TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
MAX3095 MAX3096
PROPAGATION DELAY vs. TEMPERATURE PROPAGATION DELAY vs. TEMPERATURE
120 ‘ 5 140 ‘ s
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_ 1 10 :
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I 100 @
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70 80
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MAX3095/MAX3096

+15kV ESD/[][][] 10Mbps[] 3V/5V[]
O000RS-422/RS-4850] ][]

oooooo@o)
(Vcc =5V for MAX3095, Ve = 3.3V for MAX3096, Ta = +25°C, unless otherwise noted.)

SHUTDOWN TIMING

MAX3095 TOC09

MAX3095
Y VOLTAGE

5Vidiv

MAX3096 2Vldiv

Y VOLTAGE

G VOLTAGE V/div

TIME (200ns/div)

CIRCUIT OF FIGURE 3,
S1 OPEN, S2 CLOSED, S3=1V
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+15kV ESD/[][][] 10Mbpsl] 3V/5V(]
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+15kV ESD/[][][] 10Mbps[] 3V/5V[]
O000RS-422/RS-4850] ][]
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+15kV ESD/[][][] 10Mbpsl] 3V/5V(]
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+15kV ESD/[][][] 10Mbpsl] 3V/5V(]
O000RS-422/RS-48501 ][]

goood

INCHES MILLIMETERS
—>| [—— DIM[ MIN [ MAX | MIN | MAX

S
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\ § A2| 0SS | 061 | 1.40 155

B | .008 012 0.20 0.31
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SEE VARIATIONS
: —t

150 [ 457 [381 [ 399
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230 | 244 |584 | 6.20
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SEE VARIATIONS
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NOTES:
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3), CONTROLLING DIMENSIONS: INCHES. e
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MAX3095/MAX3096

+15kV ESD/[][][] 10Mbps[] 3V/5V[]
O000RS-422/RS-4850] ][]
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