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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND unless otherwise noted.)

Receiver Input

Supply Voltages RAINA L -15Vto +15V
VG ettt -0.3V to +4V Termination Network Inputs (applied individually)
Vb (NOE 1) et -0.3Vto +7V R_A R B -15V to +15V
V= (NOEE 1) i, +0.3Vto -7V Continuous Power Dissipation (Ta = +70°C)
V4 to V-(NOte 1) oo 13V 28-Pin SSOP (derate 9.52mW/°C above +70°C) ........ 762mW
Logic Input Voltages Operating Temperature Range
MO, M1, M2, DCE/DTE, INVERT, T4IN .............. -0.3V to +6V MAX3172CAI/MAX3T74CAl ..o, 0°C to +70°C
Logic Output Voltages MAXBI72EAL .., -40°C to +85°C

RAOUT ..o -0.3Vto (Vce + 0.3V) Junction Temperature.......................

Short-Circuit Duration..........cccocviiiiiiiiiin Continuous Storage Temperature Range
Transmitter Outputs Lead Temperature (soldering, 10s)

TAOUT oo, -15V to +15V

Short-Circuit Duration ..........cccooiiiiiiiii 60s

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

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

(Vece = +3.3V £ 5%, Ta = TMIN to Tmax. Typical values are at Voc = +3.3V, Ta = +25°C, unless otherwise noted. See Note 2 for V+

and V- input voltage conditions.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
DC CHARACTERISTICS
sU.pP|y Current . All modes V.10 receiver inactive 80 200 A
(Digital Inputs = GND or Vce) All modes V.10 receiver active 400 750
No-cable mode 0.2 1.0
V+ Supply Current v V.10/V.11/V.28/V.35 modes unloaded 0.5 25 A
(T4IN = GND) V.10/V.11 modes T40UT loaded 11.0 14.0
V.28/V.35 modes T40OUT loaded 3.0 5.0
No-cable mode -0.4 -1.0
V- Supply Current V.10/V.11/V.28/V.35 modes unloaded -0.8 -2.5
Iv- mA
(T4IN = Vce) V.10/V.11 modes T4OUT loaded -11.0  -14.0
V.28/V.35 modes T40UT loaded -3.0 -5.0
TERMINATOR NETWORKS (R_A, R_B)
\[/)_'ggr&’:)tg'v'oc’e Impedance Figure 1, -2V < Vom < +2V 90 104 110 Q
S%rgr&%gg/bde Impedance Figure 2, -2V < Vom < +2V 135 153 165 | Q
DfierentialMode Impedance Figure 1, -7V < Vom < +7V 100 104 110 | @
Network OFF Impedance Iz 3§icgilSDongé'f:§;i§gvA < +18V, VB =Va, 50 150 kQ
LOGIC INPUTS (MO, M1, M2, INVERT, DCE/DTE, T4IN)
Input High Voltage VIH 2.0 \
Input Low Voltage ViL 0.8 V
Logic Input Current liH, L VIN = Vcc or GND +1 HA

MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Vece = +3.3V £ 5%, Ta = TMIN to Tmax. Typical values are at Voc = +3.3V, Ta = +25°C, unless otherwise noted. See Note 2 for V+
and V- input voltage conditions.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
LOGIC OUTPUT (R40UT)
Output High Voltage VOH ISOURCE = 1.0mA Vce-1.0 V
Output Low Voltage VoL ISINK = 1.6mA 0.4 Vv
Rise or Fall Time tr, tf 10% to 90%, C = 15pF 15 ns
Output Leakage Current R40UT = GND 30 50 100
(Receiver Output Three-Stated) R40UT = Ve 0.1 1 HA
TRANSMITTER OUTPUT (T40UT)
Output Leakage Current Iz ;)Oéfsz_:ffvgfggL;bTeoﬁi\(gé -100 100 uA
Data Rate V.10/V.28 240 kbps
RECEIVER INPUT (R4INA)
Receiver Glitch Rejection Minimum pulse width passed 5
(MAX3172 only) Maximum pulse width rejected 15 He
. ) V.10 enabled, -10V < VR4INA < +10V 20 40
Receiver Input Resistance RIN kQ
V.28 enabled, -15V < VR4INA < +15V 3 5 7
MAX3172 64
Data Rate kbps
MAX3174 240
V.10 TRANSMITTER
Output Voltage Swing Vobo RL = 3.9kQ, Figure 3 +4.0 +4.4 +6.0 Vv
Loaded Output Voltage Swing VobL RL = 450Q, Figure 3 0.9 xVoDpo \
Short-Circuit Current Isc T40UT = GND +100 +150 mA
Rise or Fall Time tr, tf 1.0% 10 90%, RL = 450, CL. = 100pF, 2 us
Figure 3
Transmitter Propagation Delay tpHL, tPLH | RL = 450Q, CL = 100pF, Figure 3 2 us
Data Skew lttFTHLI_ RL = 4509, CL = 100pF, Figure 3 50 ns
V.10 RECEIVER
Threshold Voltage VTH 25 100 250 mV
Input Hysteresis AVTH 15 mV
Receiver Propagation Delay tPHL, tPLH | Figure 4 MAXS172 > 10 15 He
MAX3174 60 120 ns
MAX3172CAl 0.5 4
Data Skew ! ttPHLl' Figure 4 MAX3172EAl 05 5 He
PL MAX3174 5 16 ns

MAXI N 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.3V + 5%, Ta = TmIN to Tmax. Typical values are at Vcc = +3.3V, Ta = +25°C, unless otherwise noted. See Note 2 for V+
and V- input voltage conditions.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
V.28 TRANSMITTER
) RL = 3kQ, Figure 3 +5.0 +5.4
Output Voltage Swing Vo ———— \
Open circuit, Figure 3 6.5
Short-Circuit Current Isc T40UT = GND +25 +60 mA
RL = 3kQ, MAX3172CAl A -
CL = 2500pF MAX3174CAl
measured from +3V
Output Slew Rate SR to-3Vor-3Vito +3V, | \ax3172EAl 3 30 V/us
Figure 3
RL = 7kQ, C|_ = 150pF measured from 6 30
+3V to -3V or -3V to +3V, Figure 3
Transmitter Propagation Delay tPHL, tPLH 1 us
Data Skew | tPHL - 100 ns
tPLH |
V.28 RECEIVER
Input Threshold Low ViL 1.1 0.8 \
Input Threshold High VIH 2.0 1.6 \Y
Input Hysteresis VHYS 0.5 V
Receiver P tion Del ; . E 4 MAX3172 5 10 15 us
eceiver Propagation Dela , igure
pag y PHL. PLH 9 MAX3174 200 ns
MAX3172CAl 0.5
tPHL - - us
Data Skew tPLH | Figure 4 MAX3172EAl 0.5 5
MAX3174 100 ns

Note 2: The charge pump on the MAX3171/MAX3173 can supply V+ and V- to the MAX3172/MAX3174. The V+ and V- input levels
vary with the mode of chipset operation as follows:

V.35/V.28 modes: +5.55V < V+ < +6.50V, -6.50V < V- < -5.45V
Typical operation: V+ = +5.90V, V- = -5.80V

V.10/V.11 modes: +4.20V < V+ < +5.0V, -4.60V < V- < -3.80V
Typical operation: V+ = +4.60V, V- = -4.20V

The MAX3171/MAX3173 are guaranteed to provide these V+/V- supply levels.

4 MAXIMN
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IRESERE

(Vce = +3.3V (see Note 2 in Electrical Characteristics table), Ta = +25°C, unless otherwise noted.)

V.28 SLEW RATE V.28 60kbps TRANSMITTER
vs. LOAD CAPACITANCE WAVEFORM (3k<2/1000pF LOAD)
MAX3172-02
24 RL=3ke |2
2 g 5V : T4IN
20 ] ] [ 5V/div
N +SLEW 0
Z 15 NN,
= u [N
o
= 12
=10 /-'\\\\ 5v | ! T40UT
@ g < ! [ 5V/div
6 -SLEW 0 !
4 Y
2
0
0 500 1000 1500 2000 2500 3000 10ps/div
LOAD CAPACITANCE (pF)
V.10 RISE AND FALL TIMES V.10 60kbps TRANSMITTER
vs. LOAD CAPACITANCE WAVEFORM (4509/100pF)
25 ‘ . MAX3172-04
FALL TIME g v T4IN
20 B 0 5V/div
= /)_/7
w
= p——
=
2 RISE TIME
2 10 5V | Wi Zopnin T40UT
5 5V/div
= 0
05
5V
RL = 450Q
0 |
0 500 1000 1500 2000 2500 3000 10ps/div
LOAD CAPACITANCE (pF)
V.11/V.35 DIFFERENTIAL-MODE V.11/V.35 DIFFERENTIAL-MODE
IMPEDANCE vs. TEMPERATURE IMPEDANCE vs. COMMON-MODE VOLTAGE
110 . 110 e
g 109 g
§ 108 § 108
5 107 = 107
S 106 — < 106
S 05 fVoms v HIO - & 105
= " g
= 104 — 2 104
Z 103 X E 1,
& &
101 i S 10
100 100
40 0 10 20 30 40 50 60 70 80 7 5 3 4 1 3 5 7
TEMPERATURE (°C) COMMON-MODE VOLTAGE (V)
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REIERIEERE)

(Vce = +3.3V (see Note 2 in Electrical Characteristics table), Ta = +25°C, unless otherwise noted.)
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1 M2 T RBREVEHICDNTIEIRTIRUBESRE),

2 M1 E—-REREVERBICDNTIIR I RUBESR),

3 MO - RBREDEHAIC DN TIIRIRU3ESRE),

4 Vee +3.3VEBEBE(x5%). Vecld0. 1pF I F U HTONDIZ/ XA /SZ L TR E L,

5 R5A BIRIER Y hD—25/—RA

6 R5B Rimigry NDJ—205/—RKB

7 T4IN h5>23v4CMOSAH

8 R40UT L >—/X\CMOSHE 5

9,18, 22 GND JZ2 R

10 R4B BimiEry D —2o4/— KRB

11 R4A IRIE Y MDD =204/ — KA

12 R3C imLIE Y N —203/—RC

13 R3B iRiER Y N —03/ — KRB

14 R3A BimLIER Y hTJ—23/— KA

15 R1A BimLIER Y NT—21./— KA

16 R1B BimLIEy NDJ—201/— KB

17 R1C BiRIER Y bD—21/—RC

19 R2C ImE Y ND—202 /) —RC

20 R2B imLIE Y ND—202/— KB

21 R2A BIRIER Y hD—22/—FA

23 R4INA KExlL—/NXAA

54 V. BERMAX3171/MAX31 73DV-EVICE#EL TFE ),
V-130. 1uF 3> F VS TGNDIZ/NA/XAL TR &0,

25 T40UT REENTSVRIVEHS

26 Vi EEER(MAX3171/MAX31730DV+E VICEREL TFE 1),
V+30. 1pF 3> F 2 TGNDIZ/NA /SR LT R0,

o7 DCE/DTE DCE/DTEE— RBREZ, OTY Y L~V O—DFSICDTEA VE T IT—ANNER
SNET, FMICONWTEIRIRUKRIZSELTTE0,

o8 INVERT E— RBIRE > (T4/R4FICDCE/DTEA N % RE5).
FHEICDONWTIIRIRUKRIESRBLTTS L,
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F1. RiROVLEET— FER
MODE M2 M1 Mo DCE/DTE | INVERT R1 R2 R3 R4 R5

V.10/RS-423 0 0 0 0 X z z z z z
RS-530A 0 0 1 0 X z z V.11 V.11 V.11
RS-530 0 1 0 0 X z z V.11 V.11 V.11
X.21 0 1 1 0 X z z V.11 V.11 V.11
V.35 1 0 0 0 X V.35 V.35 V.35 V.35 V.35
RS-449/V.36 1 0 1 0 X z z V.11 V.11 V.11
V.28/RS-232 1 1 0 0 X z z z z z
No Cable 1 1 1 0 X V.11 V.11 V.11 V.11 V.11
V.10/RS-423 0 0 0 1 X z z z z z
RS-530A 0 0 1 1 X z z z V.11 V.11
RS-530 0 1 0 1 X z z z V.11 V.11
X.21 0 1 1 1 X z z z V.11 V.11
V.35 1 0 0 1 X V.35 V.35 V.35 V.35 V.35
RS-449/V.36 1 0 1 1 X z z z V.11 V.11
V.28/RS-232 1 1 0 1 X z z z z z
No Cable 1 1 1 1 X V.11 V.11 V.11 V.11 V.11

£ K2. E—FICELKDRAMYFIBR

MAX3172/MAX3174ld. 5DV 7 b 1 7&R
TILFZ7ONINNT—TIVRIGLIERY ND— 0%
A TWhEd, &Y FT—2F V.IT RS o—NN
(RS-422. RS-530. RS-530A. RS-449. V.36
RUX.21)Z100QEE&a®m . V.35%&Txy hNDJ—2
BT, $D0\IV.28(RS-232)RUV.10(RS-423)A
F— T EREaR CRIELIET DEENEBI TINET,
MAX3172/MAX3174EMAX3170RUMAX3171/
MAX3173%=EHEHLESDE. V.11/RS-422. RS-
530. RS-530A. V.36/RS-449. V.35, V.28/RS-
232, V.10/RS-423RUX.21 U7 IA 25 TT—2R
HEHR—b9D72+3.3VY 7 b 7ERRKDTEX IS
DCEA V& 7T —2R— MO R TEET,

MAX3172/MAX317413. BfFE—hF&ELTV.10L
V.28V 7 hD I 7BRCEDVILFTOMNIN NS Y
S=NEWBATNET, D> —/NFDCE/DTE
R=hT7T)Tr—23aVIlB TN\ R T—UES
l/ODEENZRZL. MAX3171/MAX3173DF+—2
RUTHERT DV+EV-ZERAT DL DICEHRETENT
WEFET . MAX317213. RIGLIEDZNENEDIZDIC
V.10/V.28L 2 —/NABIZ10usD T 1)y FHERE
fBACTWET . MAX3174IE. U7\ R T =2
EBICTI)VFERBEELBNWT T r—23(C
ERENEI,

J=—TIVE—-F
MAX3172/MAX317413. E— REREVHET/NAD
BF(MO =M1 =M2 =1). /—T—TILE—RIZKY

MAXIMN

MODE SW1 Sw2
V.35 ON ON
V.11 ON OFF
V.28/V.10 (2) OFF OFF

F9. TOE—RIZBNTIE. FZA4/8 L—/NRU
NAT7RERIFT A E—TILEn. SBEERHN200pA
MRICEBLE T, /—T—TILE—RIZBNT, 520D
iImIER Yy b —JI32 TV AT E— REIFICAEDU T
(EYR_AER_BZ100QEEHMTRER). / —T—TI
E-FICBNWTELD—/NHARNA A E=F R
REICEDIeH. COBDSA 2Dl o—/NEHE
JHZENFRETT (L —/ AL, FFEIS TV
FRRICHEADINAIZIED LI, WETILT Y Tikina
HBATNET), Ffee /—T—TILE—RIZBNTIE
POV RIYIHANNAA T E—F 2 ZREIZHED
e, COBEDZA V2D TNAREHETDZ L
ncEFd,

=TIV DEiRDIE

MAX3172/MAX3174% 7 b D T 7&ERAE R+ Y b
D—2l3 MAX317020Y0/7—5 b2 2—INF
VITEHIZERTDEOICHE DTG, V.11. V.35
ROUV.28 b5 X 2y IBICKRIRRIER Y ND—Th
FERTNE I, MAX3172/MAX317413EnE ) L —
ZREOTCESMAERIKLNESRY FT—I%&F D,
NIaA7INTHRIFIBE D 1 —)IVEZE LY. AAY A
T=TINEIHRER Y b — O ZBARAARZ T D
WENGLBDENDNREZF OTNET,
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&3. R4/T4E— FEBIRE

PROTOCOL M2 M1 MO DCE/DTE INVERT T4 R4
Not Used (Default V.11) 0 0 0 0 0 Z V.10
RS-5630A 0 0 1 0 0 Z V.10
RS-530 0 1 0 0 0 Z V.10
X.21 0 1 1 0 0 Z V.10
V.35 1 0 0 0 0 Z V.28
RS-449/V.36 1 0 1 0 0 Z V.10
V.28/RS-232 1 1 0 0 0 Z V.28
No Cable 1 1 1 0 0 Z Z
Not Used (Default V.11) 0 0 0 1 0 V.10 Z
RS-530A 0 0 1 1 0 V.10 Z
RS-530 0 1 0 1 0 V.10 Z
X.21 0 1 1 1 0 V.10 Z
V.35 1 0 0 1 0 V.28 Z
RS-449/V.36 1 0 1 1 0 V.10 Z
V.28/RS-232 1 1 0 1 0 V.28 Z
No Cable 1 1 1 1 0 Z Z
Not Used (Default V.11) 0 0 0 0 1 V.10 Z
RS-530A 0 0 1 0 1 V.10 Z
RS-530 0 1 0 0 1 V.10 Z
X.21 0 1 1 0 1 V.10 Z
V.35 1 0 0 0 1 V.28 Z
RS-449/V.36 1 0 1 0 1 V.10 4
V.28/RS-232 1 1 0 0 1 V.28 Z
No Cable 1 1 1 0 1 Z Z
Not Used (Default V.11) 0 0 0 1 1 Z V.10
RS-530A 0 0 1 1 1 Z V.10
RS-530 0 1 0 1 1 Z V.10
X.21 0 1 1 1 1 Z V.10
V.35 1 0 0 1 1 Z V.28
RS-449/V.36 1 0 1 1 1 z V.10
V.28/RS-232 1 1 0 1 1 Z V.28
No Cable 1 1 1 1 1 Z Z

Biimary b —213. BS5ICRLIE@Y . V.35,
VA1, ERBNAA 2 E=F VRN D)D3IDDE— K
DNITNMNCTDIENTEE T, L&A IBV.35E-F
Tld. MAX3170DV.35 b5 R Iy HEAELZ—/N
ADZERIGT DI=DHIC. TRTDEDDRY NT—Th
100QDEEA Y E—5 2 XE150QDEMEA > E—
FUREBDEDICHESNE T,

HRIRNEE— FDER

T— REREMO. M1, M2RUDCE/DTEASDD
RIRLIELRY b —TDREZHEL XTI (R1).
MAX3172/MAX3174MDE— RERKISIMAX3170D
E— NBRKREF®RN Y. MO, M1, M2RUDCE/DTE

10

EYEMAX3T170DWIE T DEVICERITDZEN
TEFE9J, fAlzxld. M2 = 1. M1 = 0. MO = 0IZ
MAX3172/ MAX3174EMAX317000 V0 /7—%
NS> o—NFyTOEATV.35ITFIELET,

R4/T4E— FER

MAX3172/MAX317AII4FRINC ) 77V R T =0
EEEBELTDZT7IUr—arv@laido—ai
W=TINYIVBD NS — N2 TNET, 2D
NS —/NIEV.10RIIV.28EED K5 14 /\X L
LY—/NELTERETEFT(RI3)e ZDE— FEREK
3. MAX3170(o0v /7= S 2—/NRD
MAX3171/MAX3173(a> bA—IL IS 2—/N)ED
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