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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VCC = 4.5V to 5.5V, C3 = C4 = C5 = 4.7μF, C1 = C2 = 1μF, TA = TMIN to TMAX. Typical values are at VCC = 5V, and TA = +25°C.)
(Note 2)

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.

(All voltages referenced to GND, unless otherwise noted.)
Supply Voltages

VCC.......................................................................-0.3V to +6V
Charge-Pump Output Voltages

VDD....................................................................-0.3V to +7.1V
VEE.....................................................................+0.3V to -7.1V
VDD to VCC .............................................................-0.6 to +6V

Logic Input Voltages
M0, M1, M2, DCE/DTE, T_IN ................................-0.3V to +6V

Logic Output Voltages
R_OUT....................................................-0.3V to (VCC + 0.3V)

Transmitter Outputs
T_OUT_, T3OUT_/R1IN_ (No Cable Mode

or V.28) ..........................................................-15V to +15V
Short-Circuit Duration to GND...............................Continuous

Receiver Inputs
R_IN_T3OUT_/R1IN_ ..........................................-15V to +15V
R_INA to R_INB, T3OUT/R1INA to

T3OUT/R1INB................................................-15V to +15V
Continuous Power Dissipation (TA = +70°C)

28-Pin SSOP (derate 9.5mW/°C above +70°C) ...........762mW
Junction-to-Case Thermal Resistance (θJC) (Note 1)

28-Pin SSOP ................................................................25°C/W 
Junction-to-Ambient Thermal Resistance (θJA) (Note 1)

28-Pin SSOP ................................................................67°C/W
Operating Temperature Range ................................0°C to 70°C
Junction Temperature .......................................................150°C
Storage Temperature Range ............................-65°C to +150°C
Lead Temperature (soldering, 10s) ................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

VCC Operating Range VCC 4.5 5.5 V

V.11 mode, no load 15 28

V.11 mode, full load 133 180

V.35 mode, no load 21 38

V.35 mode, full load 153 195

V.28 mode, no load 16 30

V.28 mode, full load 29 40

mAVCC Supply Current (DCE Mode)
(Digital Inputs = GND or VCC)
(Transmitter Outputs Static)

ICC

No cable mode 0.5 10 μA

V.11 mode, full load 200

V.35 mode, full load 750
Internal Power Dissipation
(DCE Mode)

PD

V.28 mode, full load 100

mW

V.28, V.35 modes, no load 6.5 6.9 7.1

V.28, V.35 modes, with load, IDD = 10mA 5.6 6.9

V.11 mode 5.15 5.3 5.7
Positive Charge-Pump Output
Voltage (Note 3)

VDD

V .11 m od e, V D D  var i ati on, ID D  =  0m A to 25m A 0.01

V

V.28, V.35 modes, no load -6.9

V.28, V.35 modes, with load, IEE = 10mA
(Note 3)

-6.7 -5.4

V.11 mode (Note 3) -4.84 -4.5 -4.16

Negative Charge-Pump Output
Voltage

VEE

V .11 m od e, V E E  var i ati on, IE E  =  0m A to 25m A 0.01

V

Charge-Pump Enable Time
Time it takes for both VDD and VEE to reach
specified range

<1 ms

Thermal Shutdown Protection THSD 145 °C

Note 1: Package thermal resistances were obtained using the method described in JESD51-7, using a 4-layer board. For detailed
information on package thermal considerations, refer to www.maxim-ic.com.cn/thermal-tutorial.

http://www.maxim-ic.com.cn/thermal-tutorial
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = 4.5V to 5.5V, C3 = C4 = C5 = 4.7μF, C1 = C2 = 1μF, TA = TMIN to TMAX. Typical values are at VCC = 5V, and TA = +25°C.)
(Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

LOGIC INPUTS (M0, M1, M2, DCE/DTE, T1IN, T2IN, T3IN)

Input High Voltage VIH 0.66 x V C C V

Input Low Voltage VIL 0.33 x V C C V

Logic-Input Current IIN T1IN, T2IN, T3IN -1 +1 μA

Pullup Resistor RPUIN M0, M1, M2, DCE/DTE to VCC 50 100 170 kΩ

LOGIC OUTPUTS (R1OUT, R2OUT, R3OUT)

Output High Voltage VOH ISOURCE = 4mA 0.66 x V C C V

Output Low Voltage VOL ISINK = 4mA 0.33 x V C C V

Output Pullup Resistor RPUY No-cable mode (to VCC) 71.4 kΩ

Transmitter Output Leakage
Current

IZ
-0.25V < VOUT < +0.25V, VCC = 0
or no-cable mode

+5 0.2 μA

V.11 TRANSMITTER

Open-Circuit Differential Output
Voltage

VODO Open circuit, R = 1.95kΩ, Figure 1 -VCC +VCC V

R = 50Ω, Figure 1 0.5 x VOD OLoaded Differential Output
Voltage (Note 4)

VODL
R = 50Ω, Figure 1 |2|

V

Change in Magnitude of Output
Differential Voltage

ΔVOD R = 50Ω, Figure 1 0.2 V

Common-Mode Output Voltage VOC R = 50Ω, Figure 1 3.0 V

C hang e i n M ag ni tud e of
C om m on- M od e O utp ut V ol tag e

ΔVOC R = 50Ω, Figure 1 0.2 V

Short-Circuit Current ISC VOUT = GND 150 mA

Rise Time tR Figures 2, 6 4.5 10 ns

Fall Time tF Figures 2, 6 6.5 10 ns

Transmitter Input-to-Output Prop
Delay

tPHL, tPLH Figures 2, 6 16 22 ns

Data Skew |tPHL-tPLH| Figures 2, 6 (Note 3) 3 ns

Output-to-Output Skew tSKEWT Figures 2, 6 (Notes 3, 5) 2.5 ns

V.11 RECEIVER

Differential Threshold Voltage VTH -7V ≤ VCM ≤ +7V -200 -50 mV

Input Hysteresis ΔVTH -7V ≤ VCM ≤ +7V 13 mV

Receiver Input Current IIN -10V ≤ VA,B ≤ +10V -0.66 +0.66 mA

Receiver Input Resistance RIN -10V ≤ VA,B ≤ +10V 15 30 kΩ

Rise or Fall Time tR, tF Figures 2, 7 3 ns

Receiver Input-to-Output Delay tPHL, tPLH Figures 2, 7 23 ns

Data Skew |tPHL-tPLH| Figures 2, 7 ( Note 3) 3 ns

Output-to-Output Skew tSKEWR (Notes 3, 5) 2.5 ns
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = 4.5V to 5.5V, C3 = C4 = C5 = 4.7μF, C1 = C2 = 1μF, TA = TMIN to TMAX. Typical values are at VCC = 5V, and TA = +25°C.)
(Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

V.35 TRANSMITTER

Differential Output Voltage VOD With load, -4V < VCM < +4V, Figure 3 ±0.44 ±0.55 ±0.66 V

Output High Current IOH VA,B = 0 -13 -11 -9 mA

Output Low Current IOL VA,B = 0 9 11 13 mA

Rise or Fall Time tR, tF Figures 3, 6 5 ns

Transmitter Input-to-Output Delay tPLH, tPHL Figures 3, 6 19 35 ns

Data Skew |tPLH - tPHL| Figures 3, 6, (Note 3) 3 ns

Output-to-Output Skew tSKEWT Figures 3, 6, (Notes 3, 5) 3 ns

V.35 RECEIVER

Differential Threshold Voltage VTH -2V ≤ VCM ≤ +2V -200 -50 mV

Input Hysteresis ΔVTH -2V ≤ VCM ≤ +2V 15 mV

Receiver Input Current IIN -10V ≤ VA,B ≤ +10V -0.66 +0.66 mA

Receiver Input Resistance RIN -10V ≤ VA,B ≤ +10V 15 30 kΩ

Rise or Fall Time tR, tF Figures 3, 7 3 ns

Receiver Input-to-Output Delay tPHL, tPLH Figures 3, 7 (Note 3) 23 ns

Data Skew |tPHL-tPLH| Figures 3, 7 (Note 3) 3 ns

Output-to-Output Skew tSKEWR (Notes 3, 5) 2.5 ns

V.28 TRANSMITTER

Open circuit (output high) VDD

Open circuit (output low) VEE

Output high 5 6.8
Output Voltage Swing VOD

RL = 3kΩ
Output low -6.8 -5

V

Short-Circuit Current |ISC| 85 mA

Output Slew Rate SRR/F RL = 3kΩ, CL = 2500pF, Figures 4, 8 4 30 V/μs

Transmitter Input-to-Output Delay
from Low to High

tPHL RL = 3kΩ, CL = 2500pF, Figures 4, 8 1 2 μs

Transmitter Input-to-Output Delay
from High to Low

tPLH RL = 3kΩ, CL = 2500pF, Figures 4, 8 1 2 μs

V.28 RECEIVER

Input Threshold Low VIL 0.8 V

Input Threshold High VIH 2 V

Input Hysteresis VHYST 0.25 V

Input Resistance RIN -15V ≤ VIN ≤ +15V 3 5 7 kΩ

Rise or Fall Time tR, tF Figures 5, 9 3 ns

Receiver Input-to-Output Delay tPHL, tPLH Figures 5, 9 150 ns
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = 4.5V to 5.5V, C3 = C4 = C5 = 4.7μF, C1 = C2 = 1μF, TA = TMIN to TMAX. Typical values are at VCC = 5V, and TA = +25°C.)
(Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

ESD PROTECTION (T_OUT_, T_OUT_/R_OUT_, R_IN_ to GND)

Contact Discharge IEC61000-4-2 +  8

Air-Gap Discharge IEC61000-4-2 ±5ESD Protection

Human Body Model ±13

kV

Note 2: All devices are 100% production tested at TA = +70°C and are guaranteed by design for TA = 0°C to +70°C as specified.
Note 3: Guaranteed by design, not production tested.
Note 4: VODL is guaranteed at both 0.5 x VODO and |2V|.
Note 5: Ouput-to-output skews are evaluated as a difference of propagation delays between different channels in the same condtion

and for the same polarity (LH or HL).
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(VCC = +5.0V, C1= C2 = C4 =1μF, C3 = C5 = 4.7μF (Figure 10), TA = +25°C, unless otherwise noted.)
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( = +5.0V, C1= C2 = C4 =1μF, C3 = C5 = 4.7μF (Figure 10), TA = +25°C, unless otherwise noted.)
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1 C1-
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μ

DTE
DTE

DTE

DTE

μ

MAX13170E
MODE NAME

M2 M1 M0
DCE/

DTE
T1 T2 T3 R1 R2 R3

Not Used (Default V.11) 0 0 0 0 V.11 V.11 Z V.11 V.11 V.11

RS-530A 0 0 1 0 V.11 V.11 Z V.11 V.11 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.35 V.35 Z V.35 V.35 V.35

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 Z Z Z Z Z Z

Not Used (Default 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.11 V.11 Z V.11 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.35 V.35 V.35 Z V.35 V.35

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
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