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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND unless otherwise noted.)

Transmitter Outputs

Supply Voltages T OUT e -15V to +15V
VO tteeertettaeee ettt e e e e e e e e e e e e e e -0.3V to +4V Short-Circuit DUration ............coccviieeiiiiiiee e 60s
V+ (Note 1).. .....0.3Vto +7V Receiver Inputs
V- (Note 1) ...ccoveneenn ....+0.3Vto -7V RN e -15V to +15V
VA0 V- (NOTE 1) oo 13V Continuous Power Dissipation (Ta = +70°C)

Logic Input Voltages 28-Pin SSOP (derate 11.1mW/°C above +70°C) ........ 889mw
MO, M1, M2, DCE/DTE, T_IN.....ccceeiiiiiieeeien. -0.3V to +6V Operating Temperature Range

Logic Output Voltages

R_OUT oottt
Short-Circuit Duration.........cccccceeeeeviecciivvinieeeeee e Continuous

-0.3V to (Vce + 0.3V)

MAX3171CAI/MAX3173CAl
Storage Temperature Range
Lead Temperature (soldering, 10s)

Note 1: V+ and V- can have maximum magnitudes of 7V, but their absolute difference cannot exceed 13V.

0°Cto +70°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 =3.3V +5%; C1 = C2 = 1pF, C3 = C4 = C5 = 3.3pF, and Ta = TmIN to TmAXx, unless otherwise noted. Typical values are at Vcc

=+3.3V, Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC CHARACTERISTICS
V.11/V.10 modes 220 300
SSSE'KAC;"‘?BF . V.11/V.10 modes (no load) 6 23
EBND orc\)/cec‘, 'I'Igzasmri]t?:rts lcc V.28 mode 24 40 mA
Outputs Static) V.28 mode (no load) 6 23
No-cable mode 2 8
V.11/V.10 modes (no load) 20
o V.11/V.10 modes (full load) 450
Internal Power Dissipation Pp mw
V.28 mode (full load) 40
No-cable mode 6.6
V.11/V.10 modes (no load) 4.4
V.11/V.10 modes (full load) 4.2
V+ Output Voltage V+ \Y
V.28 mode 5.55
No-cable mode 4.6
V.11/V.10 modes (no load) -4.0
V.11/V.10 modes (full load) -3.8
V- Output Voltage V- \Y
V.28 mode -5.45
No-cable mode -4.2
Charge-Pump Enable Time Delay until V+ and V- specifications met 1 ms
LOGIC INPUTS (MO, M1, M2, DCE/DTE, T_IN)
Input High Voltage VIH 2.0 \Y
Input Low Voltage ViL 0.8 \Y
T_IN +1
Logic Input Current IiH, i MO, M1, M2, DCE/DTE = Vcc +1 pA
MO, M1, M2, DCE/DTE = GND 30 50 100

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc =3.3V +5%; C1 = C2 = 1pF, C3 = C4 = C5 = 3.3pF, and Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Vcc

= +3.3V, Ta = +25°C.) (Note 2)

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX UNITS
LOGIC OUTPUTS (R_OUT)
Output High Voltage VOH ISOURCE = 1.0mA Vce-1.0 \%
Output Low Voltage VoL IsINK = 1.6mA 0.4 \
Rise or Fall Time tr, tf 10% to 90%, Figure 4 15 ns
Output Leakage Current R_OUT =GND 30 50 100 A
(Receiver Output Three-Stated) R_OUT = Vcc +1 H
TRANSMITTER OUTPUTS
Output Leakage Current Iz -0.25V < Vour < +0.25V, power off or -100 100 HA
no-cable mode
V.28 240
kbps
Data Rate V.10 115
V.11 10 Mbps
Receiver Glitch Rejection Minimum pulse width passed 5 s
(MAX3171 only) Minimum pulse width rejected 15
-10V < VaB < +10V, Va or VB grounded,
. . 20 40
Receiver Input Resistance RIN V.11/V.35, no-cable mode KQ
-15V <Va £ +15V, V.28 mode 3 5 7
V.10/V.28 64
MAX3171
V.11 64 kbps
Data Rate
V.10/V.28 240
MAX3173
V.11 10 Mbps
V.11 TRANSMITTER
Unloaded Differential Output .
V R =1.95kQ, F 1 4. . V
Voltage oDO 95kQ, Figure 0 6.0
Loaded Differential Output .
Vi R =50Q, F 1 0.50V Vv
Voltage OoDL igure o Vobo
Change in Magnitude of Output _ .
Differential Voltage AVop R =500, Figure 1 0.2 v
Common-Mode Output Voltage Voc R =50Q, Figure 1 3.0 \Y
Change in Magnitude of Output _ .
Common-Mode Voltage AVoc R =500, Figure 1 0.2 v
Short-Circuit Current Isc T_OUTA/B = GND 60 150 mA
Rise or Fall Time tr, tf 10% to 90%, Figure 2 10 25 ns
Transmitter Input to Output tPHL, tPpLH | Figure 2 50 80 ns
Data Skew | tPHL - tPLH || Figure 2 2 10 ns
Output-to-Output Skew tSKEW Figure 2 2 ns
Channel-to-Channel Skew ns
V.11 RECEIVER
Differential Threshold Voltage VTH -7V <Vcm £ +7V -200 -100 -25 mvV
Input Hysteresis AVTH -7V <Vcm £ +7V 5 15 mvV
MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)
(Vcc =3.3V £5%; C1 = C2 = 1uF, C3 = C4 = C5 = 3.3uF, and Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc
= +3.3V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Receiver Input to Output tPHL, tPLH MAX3171 5 10 15 s
MAX3173 60 120 ns
Data Skew oML toL | MAX3171 0.5 4 Hs
MAX3173 5 16 ns

V.10 TRANSMITTER

Unloaded Output Voltage Vobpo RL = 3.9kQ, Figure 3 +4.0 +4.4 +6.0 \%
Loaded Output Voltage Swing VobL R = 450Q, Figure 3 \2'3?32 \Y
Short-Circuit Current Isc T _OUTA = GND +100 +150 mA
Transmitter Rise or Fall Time tr, tf R =450Q, C| = 100pF, Figure 3 2 us
Transmitter Input to Output tPHL, tPLH | RL =450Q, CL = 100pF, Figure 3 2 us
Data Skew |tPHL - tPLH || RL =450Q, C| =100pF, Figure 3 50 ns
V.10 RECEIVER
Threshold Voltage VTH +25 +100 +300 mV
Input Hysteresis AVTH 15 mV
. MAX3171, Figure 4 5 10 15 ps
Receiver Input to Output tPHL, tPLH -
MAX3173, Figure 4 60 120 ns
MAX3171, Figure 4 0.5 4 S
Data Skew [ tPHL - tPLH | -
MAX3173, Figure 4 5 16 ns
V.28 TRANSMITTER
. All transmitters loaded with R|_ = 3kQ +5.0 +5.4
Output Voltage Swing Vo \Y
No load +6.5
Short-Circuit Current Isc T _OUTA = GND +25 +60 mA

RL = 3kQ, CL = 2500pF, measured from +3V

to -3V or from -3V to +3V, Figure 3
Output Slew Rate SR Vius
RL = 7kQ, CL = 150pF, measured from +3V

to -3V or from -3V to +3V, Figure 3 6 30
Transmitter Input to Output tPHL, tPLH | Figure 3 1 ps
Data Skew |tPHL - tPLH || Figure 3 100 ns
V.28 RECEIVER
Input Threshold Low VL 0.8 \%
Input Threshold High VIH 2.0 \
Input Hysteresis VHYS 0.5 \

. MAX3171, Figure 4 5 10 15

Propagation Delay tPLH, tPHL MAX3173, Figure 4 200 us

MAX3171, Figure 4 0.5 4.0 us
Data Skew [ tPHL - tPLH | -

MAX3173, Figure 4 100 ns

Note 2: V+ and V- are also used to supply the MAX3172/MAX3174. The MAX3171/MAX3173 are tested with additional current load
on V+ and V- to capture the effect of loading from the MAX3172/MAX3174 in all operation modes.

4 MAXIMV




+3. 30000000000 3Tx/3Rx
ogoooboooonoonononnonon

oooooo@o)
(Vcc =+3.3V,C1 =C2 =1.0pF, C3 = C4 = C5 = 3.3pF, Ta = +25°C, unless otherwise noted.)

V.10/V.11 MODE SUPPLY CURRENT vs. V.28 MODE SUPPLY CURRENT V.11 LOADED DIFFERENTIAL
DATA RATE vs. DATA RATE OUTPUT VOLTAGE vs. TEMPERATURE
250 T g 80 [T o 4 2
E £ RL=100Q &
FULL LOAD LNE 70 [T g 3 g
200 |-t e E o L L E: ) Vours Tz
£ E >
Z 150 |H-HHH-HHIR- - = 1 R ¢ 1
g g =
3 3 40 [T s 0
> > >
& 100 T T T T 30 A o = o1
g fon FULL LOAD 5
=) =) Ll o
3 2 5 011 a1 A 2
50 |-t NOLOAD T ‘ Vour-
o LU L L 1] o LI T T 1) 4
0001 001 01 1k 10k 100k 1000k 0001 001 01 1k 10k 1000k 40 -15 10 35 60 85
DATA RATE (kbps) DATA RATE (kbps) TEMPERATURE (°C)
V.28 LOADED OUTPUT VOLTAGE V.10 LOADED OUTPUT VOLTAGE V.10/V.11 RECEIVER INPUT CURRENT
vs. TEMPERATURE vs. TEMPERATURE vs. INPUT VOLTAGE
8 T 3 5 ] ] g 03 g
RL =3kQ =t 4 T T = E
6 5 Vour+ RL=450Q |3 Nz
Vour+ E 3 E 02 E
s ! s 2 = /
w w £ 01 A
S 9 g o £ 9
= 5 ©
.@ 2 g -1 =
= 3 2 .01 ,
) o 2 =
-4 F— Vour- s v /
- [ Vour- 202
% 4 L/
-8 -5 03
40 -15 10 35 60 85 40 -15 10 35 60 85 -10 -5 0 5 10
TEMPERATURE (°C) TEMPERATURE (°C) INPUT VOLTAGE (V)
V.28 RECEIVER INPUT CURRENT V.28 SLEW RATE V.10 TRANSMITTER RISE AND FALL TIMES
vs. INPUT VOLTAGE vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE
4 5 18 g 25 b
3 4 s
2 // : 14 \x = 20 — =
= _ 7 FALL | ——
E ) / g k‘ +SLEW = [ | _— "
1 s Q Y 15
g 10 SLEW S = |__— RISE
5 0 < I~ 3
o 8 ~ g
2 g g 10
= @ 6 =
* /] // 4 05
-3 / 2
-4 0 0
45 <10 50 5 10 15 0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
INPUT VOLTAGE (V) CAPACITANCE (pF) CAPACITANCE (pF)
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5Vidiv
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(Vcc =+3.3V,C1 =C2 =1.0pF, C3 = C4 = C5 = 3.3pF, Ta = +25°C, unless otherwise noted.)
MAX3173 LOOPBACK SCOPE PHOTO MAX3171 LOOPBACK SCOPE PHOTO MAX3173 LOOPBACK SCOPE PHOTO
V.11 MODE (UNLOADED) V.28 MODE (R = 3kQ) 530A MODE (UNLOADED)
ROUT f : e i | ~ | i :
| | | | ROUT ROUT2 || |
TOUT/ | TOUT | e RN TOUT2/
RIN |'""_ s RN | | i | RIN2 === i | —
. | S IPT  FE R A Y7 f | 5V/div ! I ! i
s g P v | | I
TIN '—- r—1 r-l—l TIN | I' [ TIN2 1 I
10pus/div 10us/div 10ps/div
oogao
- 1
100pF
> S 1
Vob = o
50pF
T
O Y i 100pF

|||—| I—o

0i1. v.iipcoood

02. V.11 ACOOOO
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googd
oo 0o 0o
1 Ve 000000000000 000(MAX3172/MAX31740V,0000000000)0
v+03.3y)F000000000000000000000000000
) Co+ 0000000000000000000C2+0C2-0001pF000000000000
Oooooooo0
3 o 0000000000000000000C2+0C2-0001pF000000000000
0ooooooo
4 V. 000000000000000(MAX3172/MAX31740V.0000000000)0
v-03.3uF000000000000000000000000000
56,7 TN 0000000CMOSO O (TLIND T2IND T3IN)
8,9, 10 R_OUT 000 0CMOSO O (RIOUTO R20UTH R30UT)
0000000MOOMIOM2)0OO00OVeeDDOOOO0OO0000000000onoo
11,12,13 M_ 01000000000
14 LT DCE/DTED 00000000 DNDNDNDN0NDNONONONONONDCENNONONONDNONONONONONDNDNOn
00000000000DTEDOOOOOON0DNON0NON0ONN0ONOVeDOO000000000
15, 18 R_INB 000000000 ((R3INBORZ2INB)
16, 17 R_INA 00000000 (R3INAD R2INA)
19 T30OUTB/RLINB |00 0000000000/000000000
20 T30OUTARIINA |00O000000000/00000000
21,23 T_OUTB 000000000000 (T20UTBO T1OUTB)
22,24 T _OUTA 00000000000 (T20UTAD TLOUTA)
o5 1 0000000000000000000000C1+0C1-0001pF000000
0000000000000 0
26 GND oooo
27 Vee +3.3V0 000 (#5%)0VeeD 3.3u0F0 00000 000000000000000000000
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01. 000000
PROTOCOL LOGIC INPUTS _ TRANSMITTERS RECEIVERS
M2 M1 MO DCE/DTE T1 T2 T3 R1 R2 R3
V.11 0 0 0 0 V.11 V.11 A V.11 V.11 V.11
RS-530A 0 0 1 0 V.11 V.10 Z V.11 V.10 V.11
RS-530 0 1 0 0 V.11 V.11 Z V.11 V.11 V.11
X.21 0 1 1 0 V.11 V.11 Z V.11 V.11 V.11
V.35 1 0 0 0 V.28 V.28 Z V.28 V.28 V.28
RS-449/V.36 1 0 1 0 V.11 V.11 Z V.11 V.11 V.11
V.28/RS-232 1 1 0 0 V.28 V.28 Z V.28 V.28 V.28
No cable 1 1 1 0 V4 V4 z z V4 z
V.11 0 0 0 1 V.11 V.11 V.11 Z V.11 V.11
RS-530A 0 0 1 1 V.11 V.10 V.11 Z V.10 V.11
RS-530 0 1 0 1 V.11 V.11 V.11 Z V.11 V.11
X.21 0 1 1 1 V.11 V.11 V.11 Z V.11 V.11
V.35 1 0 0 1 V.28 V.28 V.28 z V.28 V.28
RS-449/V.36 1 0 1 1 V.11 V.11 V.11 Z V.11 V.11
V.28/RS-232 1 1 0 1 V.28 V.28 V.28 Z V.28 V.28
No cable 1 1 1 1 Z Z z Z Z z
Z = High impedance
MAX3171/MAX317302mA0 000000 O0ODO
MAXIM 0000000000000 0000O00D0O0000
1V+m§ggéwzg 0000000000000 0D0DO00OO0DOoOn
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H H H H H H H INCHES MILLIMETERS
\§ 1 DIM| MIN | MAX MIN MAX INCHES MILLIMETERS
0.068 | 0.078 | 1.73 | 1.99 MIN | MAX | MIN | MAX | N

0.239 | 0.249 | 6.07 | 6.33 | 14L
0.239 | 0.249 | 6.07 | 6.33 | 16L
0.278 | 0.289 | 7.07 | 7.33 | 20L
0.317 | 0.328 | 8.07 | 8.33 | 24L
0.397 | 0.407 | 10.07 | 10.33 | 28L

0.002 | 0.008 | 0.05 | 0.21
0.010 | 0.015 | 0.25 | 0.38
0.004 | 0.008 | 0.09 | 0.20
SEE VARIATIONS
0.205 | 0.212 | 520 | 5.38
0.0256 BSC 0.65 BSC

0.301 | 0.311 | 7.65 7.90
0.025 | 0.037 | 0.63 0.95
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NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. DALLAS -,
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 MM (.006"). DRALLAS JVIAXI/VI
3. CONTROLLING DIMENSION: MILLIMETERS. B
4. MEETS JEDEC MO150. PACKAGE OUTLINE, SSOP, 5.3 MM
5. LEADS TO BE COPLANAR WITHIN 0.10 MM. Sk
21-0056 c |4
Q:F:JL\: 17) \O-J ﬁﬁo*t 0169-005100000000003-30-16100001000
J p = TEL. (03)3232-6141 FAX. (03)3232-6149
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