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ABSOLUTE MAXIMUM RATINGS

MAX3097E/MAX3098E

Supply Voltage (VCC)..vvvveeeiiieieiiiiiciiiiecee +7V Operating Temperature Ranges
Receiver Input Voltage (A, A, B, B, Z, Z) cceeevvvveviieienen, +25V MAX3097EC_E...ooovivieeiiieciieesiee e 0°C to +70°C
Output Voltage (OUT_, ALARM)......c.c... -0.3Vto (Vcc + 0.3V) MAX3098E_C_E...ooovvvieiiieiiieeiieeeieee e 0°C to +70°C

DELAY ..o,

Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derate 8.3mW/°C above +70°C)
16-Pin SO (derate 8.7mW/°C above +70°C)

16-Pin Plastic DIP (derate 10.53mW/°C
Above +70°C) ..o

-0.3V to (Vce + 0.3V)

MAX3097E_E_E
MAX3098E_E_E
Storage Temperature Range ...
Junction Temperature
Lead Temperature (soldering, 10s)

-40°C to +85°C
..... -40°C to +85°C
...-65°C to +150°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

(Vcc = +3V to +5.5V, Ta = TmIN to TmAXx , unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range Vce 3 5.5 \"
Supply Current Icc No load 3.1 4.0 mA
Receiver Differential Threshold
\% -10V <V, <13.2Vv -2 +2 \2

Voltage (Note 1) i 0 cM 3 00 00 m
Receiver Input Hysteresis AVTH -10V <Vcm <13.2v 40 mV

Vce =4.75V, lo = -4mA, V|p = 200mV Vce-15
Output High Voltage VOH cc © D cc \Y

Vce = 3.0V, lp =-1mA, V|p = 200mV Vcc-1.0

Vce =4.75V, lo = +4mA, V|p = -200mV 0.4
Output Low Voltage VoL \%

Vce = 3.0V, lop =+1mA, V|p = -200mV 0.4
Receiver Input Resistance RIN -10V < Vcm <£13.2V 90 160 kQ
e E’l\'l'\(')tz ;)3'2\/ 0.07 0.14
nput Current N Vee =0 or 5.5V mA
(A,A,B,B (Z,2) ViN =-10V 005 011

(Note 2) ' ’
Output Short-Circuit Current losr 0<VrRo< Vce +105 mA
FAULT DETECTION
MAX3097E Fault-Detection FDIFH High limit 275 475
Receiver Differential Threshold Vem =0 mV
Voltage (Note 3) FDIFL Low limit -475 -275
MAX3098EA Fault-Detection FDIFH High limit 0.12 0.20
Receiver Differential Threshold Vem =0 V
Voltage (Note 3) FDIFL Low limit -0.20 -0.12
2 MAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3V to +5.5V, Ta = TmiN to TmAx , unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX3098EB Fault-Detection FDIFH High limit 70 250
Receiver Differential Threshold Vem =0 mv
Voltage (Note 3) FpIFL Low limit -250 -70
Fault-Detection Common-Mode FCMH High limit 13.2 v
Voltage Range (Note 4) FcmL Low limit -10
DELAY Current Source Vce =5V, Vperay =0 9 10 11 HA

Vce =3V 1.55 1.73 1.90
DELAY Threshold v
Vcec =5V 3.1 3.29 35
ESD PROTECTION
Human Body Model +15
ESD Protection - -
— h T 5 S -4- - + kv
(A A BB, 27 IEC1000-4-2 (Air-Gap Discharge) 15
IEC1000-4-2 (Contact Discharge) *8

SWITCHING CHARACTERISTICS

(Vcc = +3V to +5.5V, V|p = £3.0V, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Propagation Delay from Input to CL = 15pF, Vce = 4.5V to 5.5V 75
pag Y P tPLH, tPHL L P ns
Output Figures 1, 2 Vce = 3.0V to 3.6V 85
Receiver Skew |tpLH - tPHL| tSKEW CL = 15pF, Figures 1, 2 +10 ns
Channel-to-Channel .
= +
Propagation Delay Skew CL = 15pF, Figures 1, 2 +10 ns
Maximum Data Rate fmAX CL = 15pF, Figure 1 32 Mbps
FAULT DETECTION
. . - tDFLH 15
Differential Fault Propagation .
CLF = 15pF, Figures 1, 3 us
Delay to Output (Note 5) tOFHL 1.2
Minimum Differential Slew Rate MAX3097E (Note 6) L0 Vis
to Avoid False Alarm Output MAX3098E (Note 7) 0.33
Common-Mode Fault tCMFLH 15
Propagation Delay to Output CL = 15pF, Figures 1, 4 us
(Note 5) tCMFHL 15

Note 1: Vcwm is the common-mode input voltage. V|p is the differential input voltage.

Note 2: V|N is the input voltage at pins A, A, B, B, Z, Z.

Note 3: A differential terminating resistor is required for proper function of open-circuit fault detection (see Applications Information).

Note 4: See Applications Information for a discussion of the receiver common-mode voltage range and the operating conditions for
fault indication.

Note 5: Applies to the individual channel immediate-fault outputs (ALARM_) and the general delayed-fault output (ALARMD) when
there is no external capacitor at DELAY.

Note 6: Equivalent pulse test: 1.3V / (tpFLH - tDFHL) = SRD.

Note 7: Equivalent pulse test: 0.62V / (tpFLH - tDFHL) = SRD.

MAXIN 3
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(Typical values are at Vcc = +5V and Ta = +25°C.)
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(Typical values are at Vcc = +5V and Ta = +25°C.)

COMMON-MODE VOLTAGE FAULT COMMON-MODE VOLTAGE FAULT MAX3097E
(HIGH SIDE) (LOW SIDE) LOW DIFFERENTIAL INPUT FAULT
- g g ] S
. " _I-\.m-. g é i a . afl 3
| g [ g LI i il g
! | i | . Ll S
L, d .t Tw. Lall
CH1 i 1. | eno CH1 4 E alono cHL il GND
- -' ¥ ll- _-. .--.. | ) d e LY ']
! Ly ¥ . ! LT ‘.":* .';.q.:. Hal=d
|_'_'l L " ‘-1"..
we “nak
H2 P TF A F LR = F [ et I R
[ERINEGE -\.'--\.'J J UL UL Y oD CH2 |1 . 1o L L LR L : LU oD CH2 [ ] GND
CH3 ——| e e e e GND CH3 P——— — cemino GND
2ms/div 2ms/div 100ps/div
CHL: Va + AC(60Hz), 10V/div CH1: Va + AC(60Hz), 10V/div CH1: Va, 200mV/div
CH2: Vouyra, 5V/div CH2: Vouyrta, 5V/div CH2: VaLARMA, 5V/div
CH3: VaLARMA, 5V/div CH3: VaLARMA, SV/div VA=GND
Vee =3V Vec=3V

FAULT-DETECTION RECEIVER DIFFERENTIAL
THRESHOLD VOLTAGE SHIFT vs.

SLEW-RATE FAULT COMMON-MODE VOLTAGE

8 2 g
: s
et \___/- e =g MAX3097E
£ [~
& 4 SN
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| N,
o N,
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Ml fl g 0 ~—_|_ MAX3098E |
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CH2 GND -—
1 -4 \\
\
8
CHL: Vi, 5V/div 10 5 0 5 10
CH2: VaLsqua, SV/div COMMON-MODE VOLTAGE (V)
SLEW RATE = 0.05V/ps
VE=GND
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+15kV ESD[] [ [] [0 32Mbpsl] 3V/5V[]

O000RS-422/RS-4850 00 0000000000

01. MAX3097ED DO O OO @@ DOOOO)

INPUTS OUTPUTS
ViD ALARMD FAULT CONDITION
(DIFFERENTIAL COI\\/I/g(L)TI\IAI\é(;DE OuT_ ALARM_ t 2 DELAY
INPUT VOLTAGE) (NOTE 1)
>0.475V 1 0 0 Normal Operation
<0.475V and =0.275V 1 Indeterminate Indeterminate Indeterminate
<0.275V and =0.2V 1 1 1 Low Input Differential Voltage
<0.2V and =-0.2V <13.2V and =-10V Ind(el\zziemlzn)ate 1 1 Low Input Differential Voltage
<-0.2V and >-0.275V 0 1 1 Low Input Differential Voltage
<-0.275V and . .
0 Indeterminate Indeterminate
>-0.475V Indeterminate
<-0.475V 0 0 0
Indeterminate Outside Common-Mode
<- >+13.
X 10Vior>+13.2v (Note 3) ! ! Voltage Range
X=00

Note 1: ALARMD indicates fault for any receiver.
Note 2: Receiver output may oscillate with this differential input condition.
Note 3: See Applications Information for conditions leading to input range fault condition.

02. MAX3098EALD DD ODOO@UDOON)

INPUTS OUTPUTS
ViD ALARMD FAULT CONDITION
(DIFFERENTIAL CO'\\A/gLO_II_\IA'\égDE OouUT_ ALARM_ t > DELAY
INPUT VOLTAGE) (NOTE 1)
>0.2V 1 0 0 Normal Operation
<0.2V and =0.12V Indeterminate Indeterminate Indeterminate Indeterminate
<13.2V and =- Indeterminate . .
<0.12Vand =-0.12V 1 1 Low Input Differential Voltage
10V (Note 2) Winput i ' 9
<-0.12V and = -0.2V Indeterminate Indeterminate Indeterminate Indeterminate
<-0.2V 0 0 0 Normal Operation
X <-10V or Indeterminate 1 1 Outside Common-Mode Voltage
>+13.2V (Note 3) Range

X = Don't care; for B-grade functionality, replace V|p input values in Table 2 with B-grade parameters from Electrical Characteristics.

Note 1: ALARMD indicates fault for any receiver.
Note 2: Receiver output may oscillate with this differential input condition.
Note 3: See Applications Information for conditions leading to input range fault condition.
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tp = 15 + 0.33 X Cpgray (Vec = 5vVO00)
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*The capacitor (CpgLay) charges up slowly, but discharges rapidly.
If the duration of an ALARM_ pulse is less than tppy, no alarm
output will be present at ALARMD.
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+15kV ESD[] [ [] [0 32Mbpsl] 3V/5V[]
O000RS-422/RS-4850 00 0000000000
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PART TEMP.RANGE ~ ~\- fv
PACKAGE cc

MAX3097ECPE 0°Cto+70°C 16 Plastic DIP ALARMA
MAX3097EEEE -40°Cto +85°C 16 QSOP A \I\ o
MAX3097EESE -40°Cto +85°C 16 SO i—o
MAX3097EEPE -40°Cto +85°C 16 Plastic DIP ALARMB
MAX3098EACEE 0°Cto+70°C 16 QSOP ° \I\ oUTB
MAX3098EACSE 0°C to +70°C 16 SO BT
MAX3098EACPE 0°Cto+70°C 16 Plastic DIP , \I\ ALARMZ
MAX3098EAEEE -40°Cto +85°C 16 QSOP . outz
MAX3098EAESE -40°Cto +85°C 16 SO a °
MAX3098EAEPE -40°C to +85°C 16 Plastic DIP MAXIM %’ALARMB
MAX3098EBCEE 0°Cto +70°C 16 QSOP miggggg | DeLay
MAX3098EBCSE 0°Cto+70°C 16 SO T
MAX3098EBCPE 0°Cto +70°C 16 Plastic DIP =
MAX3098EBEEE -40°Cto +85°C 16 QSOP
MAX3098EBESE -40°Cto +85°C 16 SO
MAX3098EBEPE -40°Cto +85°C 16 Plastic DIP

oooon

TRANSISTOR COUNT: 675

PROCESS: CMOS
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+15kV ESD[] [ ][0 32Mbpsl] 3V/5V[]
O000RS-422/RS-4850 00 0000000000
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B Aot | U
INCHES MILLIMETERS INCHES MILLIMETERS

MIN MAX | MIN | MAX MIN MAX | MIN [ MAX | N [MS012
0.053|0.069| 1.35|1.75 D|0.189|0.197 | 480|500 |8
0.004 |0.010 | 0.10 |0.25 D|0.337/0.344| 855|8.75|14| B
0.014 |0.019 | 0.35]0.49 D]0.386|0.394| 9.80|10.00[16
0.007 |0.010 | 019 ]0.25
0.050 127 NOTES.
0150 10,157 3.8014.00 1. D&E DO NOT INCLUDE MOLD FLASH
0.228]0.244] 5.80[6.20 % 0 ExCEED 1omm co0ey o
0.010 0.020 0251050 3. LEADS TO IiE COPLANAR WITHIN
0.016 [0.050 ] 040[1.27 4 CONTROLLING DIMENSION: MILLINETER
5
6

—

> ZMm | Olw| > >

. MEETS JEDEC MS012-XX AS SHOWN
IN ABOVE TABLE
. N = NUMBER OF PINS

DOCUNENT CONTROL NUNBER _ REV.

VI AKX/ [PACKAGE FAMILY OUTLINE: SOIC ‘150”] 21-0041 A
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MAX3097E/MAX3098E

+15kV ESD[] [ [] [0 32Mbpsl] 3V/5V[]
O000RS-422/RS-4850 00 0000000000
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NOTES:

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006”
3>, CONTROLLING DIMENSIONS: INCHES.
4>, MEETS JEDEC MO137.

PER SIDE.

»
Q
INCHES MILLIMETERS o

DIM| MIN | MAX | MIN | MAX 2

A |061 | 068 | 155 | 173

AL|.004_ | .0098 |0102 | 0,249

A2].055 | 061 | 140 | 155

B | 008 |02 |020 | 031

C | 0075 | 0098 | 0191 | 0249

D SEE_VARIATIONS

E | 150 |57 [381 | 399

B 025 BSC 0.635 BSC

H | 230 | 244 |584 | 620

h |00 |06 |025 | 041

L |06 |.035 041 | 089

N SEE_VARIATIONS

a o [8 TJo 8°

VARIATIONS:

INCHES MILLIMETERS
MIN. | MAX. | MIN. | MAXN |

D|ass | 196 | 480 | 498 |16]na|

s|.0020 | 0070 [ 005 [o018

D337 |.344 |856 |874 EDIAE]

s 0500 [.0550 | 1270 | 1.397

D[337 |.344 |856 |874 24IAC]

s [.0e50 [.0300 | 0635] 0762

D386 [.393 980 | 998 |2glan]

s 0250 [.0300 | 0.635] 0.762
VI /1 X1 ZVI
PROPRIETARY INTRMATION
fing
PACKAGE OUTLINE, @SOP, .150°, .025" LEAD PITCH
APPRIVAL DGR SONTRAL =V ]

21-0055 D /1
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INCHES MILLIMETERS INCHES  [MILLIMETERS
MIN | MAX | MIN | MAX MIN [ MAX [ MIN [ MAX [ N _[usodi]
Al—— 10180 | ——- 14.572] |D |0.348[0.390| 8.84| 9.91 |18 [AB
A1]0.020 [-—— 10.508 [ ——— D |0.735(0.765|18.67 [19.43 [14 |AC
A2(0.1235 (0175 |3.18 [4.45 D [0.745(0.765(18.92 119.43 |16 |AA
A3(0.055 [0.080 [1.40 [2.03 D [0.885(0.915 |22.48]|23.24(18 |AD
B |0.015 [0.021 10.381 |0.533]| [D |1.015 [1.045 [25.78[26.54|20 |AE
B1)10.045|0.060 |1.14 1524 | [D 114 [1.265 [28.96(32.13 |24 |AF
C 10.009 [0.014 10.229]0.355| [D |1.360 [1.380 [34.54[35.05 |28|*5

D1]0,005 [0.080 [0.13 [2.03
E [0.300 [0.325[7.62 |8.255| NOTES

E1[0.275(0.295 [6.985[7.493 HOLD FLASH OR PROTRUSIONS W07
e [0.000 [ - [2.54 [-—

" TO EXCEED 15mm C006°)
eA[0.300 7.62

1
2
3. CONTROLLING DIMENSION: MILLIMETER
4. MEETS JEDEC MS001-XX AS SHOWN
S,
6

IN ABOVE TABLE
. SIMILIAR TO JEDEC MS-095-AH
» N = NUMBER OF PINS

B 0.400 10.16
ﬁ_ 0.115 [0.150 [2.921 [3.81

INA2NAA PACKAGE FAMILY OUTLINE: PDIP .300°

21-0043
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+15kV ESD[] [ [] [0 32Mbpsl] 3V/5V[]
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