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ABSOLUTE MAXIMUM RATINGS

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

Receiver Inputs

Supply Voltages RN, T_OUT_/R_IN_ .ot -15V to +15V
....................................................................... -0.3V to +6V R_INA to R_INB, TSOUTA/R1INA to
-0.3Vto +7.1V T3OUT/RTINB ....ooiiiiiiiiicee e -15V to +15V
+0.3Vto-7.1V Continuous Power Dissipation (Ta = +70°C)
............................................................ +0.3 to +6V 28-Pin SSOP (derate 9.5mW/°C above +70°C) ...........762mW
Logic Input Voltages Junction-to-Case Thermal Resistance (8,¢c) (Note 1)
MO, M1, M2, DCE/DTE, T_IN, INVERT................ -0.3Vto +6V 28-PiN SSOP ..o 25°C/W
Logic Output Voltages Junction-to-Ambient Thermal Resistance (6,4) (Note 1)
T R_OU’[—trOtt ...................................... -0.3Vto (Vcc + 0.3V) 28-PiNnSSOP oo 67°C/W
ransmitier utputs Operating Temperature Range ...........ccccoceeeeennn., 0°C to 70°C
T_OUT_, T_OUT_/R_IN_ (No-Cable Mode, JUnetion Temperature oo e 150G
V.28 only) ........... e -15V tO +15V Storage Temperature Range .................. -65°C to +150°C
Short-Circuit Duration to GND..........ccooiviiiiiinnn. Continuous Lead Temperature (soldering, 10S) ..........cc.ccoeveriveerenn.n. +300°C

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

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 =4.5V105.5V, Ta = TmiN to Tmax. Typical values are at Voc = 5V, and Ta = +25°C, V.28 mode only: Vpp = +5.6V to +7.1V and
VEE = -7.1V 10 -5.4V. Typical values are at Vpp = +6.9V and VEg = -6.7V, no-cable mode: Vpp = Vcc and VEg = 0, other modes: Vpp
= +5.15V 1o +5.7V and VEg = -4.84V to -4.16V. Typical value are at Vpp = +5.3V and VEg = -4.5V.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vcc Operating Range Vce 45 55 Vv
Vi O fina R v V.28 mode 5.6 71 y
erating Range
bo &P 9 9 bb V.10 or V.11 mode 5.15 5.7
Vee O ting R y V.28 mode -7 -5.4 y
erating Range
EELP 9 9 EE V.10 or V.11 mode -4.84 -4.16
CH1, CH3 = V.11, CH2 = V.10, CH4 = V.10, 55
no load '
CH1, CH3 = V.11, CH2 = V.10, CH4 = V.10, 95 135 A
Ve Supply Current (DCE Mode) full load
(Digital Inputs = GND or Vcc) lcc CH1, CH2, CH3 = V.11, CH4 = V.10, full load 138 180
(Transmitter Outputs Static) V.28 mode 35 9
No cable mode; M0, M1, M2, DCE/DTE,
INVERT, open or at Vcc (Vbp = Vec and 0 10 pA
VEE = GND)
Internal Power Dissipation p CH1, CH3 = V.11, CH2, CH4 = V.10, no load 300 W
(DCE Mode) D V.28 mode, full load 54
2 M AXI/MN
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ELECTRICAL CHARACTERISTICS (continued)

(Vcec = 4.5V t0 5.5V, Ta = TmiN to Tmax. Typical values are at Vo = 5V, and Ta = +25°C, V.28 mode only: Vpp = +5.6V to +7.1V and
VEE = -7.1V 10 -5.4V. Typical values are at Vpp = +6.9V and VEg = -6.7V, no-cable mode: Vpp = Vcc and VEg = 0, other modes: Vpp

= +5.15V to +5.7V and VEg = -4.84V to -4.16V. Typical value are at Vpp = +5.3V and VEg = -4.5V.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

CH1,CH3 =V.11,CH2 = V.10 or V.11, 21

CH4 = V.10, no load

CH1, CH2, CH3 = V.11, CH4 = V.10,

full load (output low) 13 30 A
Ve Supply Gurent e [O1CHo= V11,02 OHe= v 0 » o

V.28 mode, no load 1

V.28 mode, full load (output low) 12 18

No cable mode

(VoD = Ve and Vee = GND) 0 10 WA

CH1,CH3 =V.11,CH2 = V.10 or V.11, 06

CH4 = V.10, no load

CH1, CH2, CH3 = V.11, CH4 = V.10, 11 30

full load (output high) A
Voo Supply Curren oo | O CH8 = V1102, e = V.10, » o

V.28 mode, no load 25

V.28 mode, full load (output high) 12 10

No cable mode

(VoD = Ve and Vee = GND) 0 10 WA
Thermal-Shutdown Protection THSD +145 °C
LOGIC INPUTS (M0, M1, M2, DCE/DTE, INVERT, T1IN, T2IN, T3IN, T4IN)
Input High Voltage ViH 0.66 x Vce Vv
Input Low Voltage ViL 0.33xVce V
Logic-Input Current lIN T1IN, T2IN, T3IN, T4IN -1 +1 PA
Pullup Resistor RPUIN MO, M1, M2, DCE/DTE, INVERT to Vcc 50 100 166 kQ
LOGIC OUTPUTS (R10UT, R20UT, R30UT, R40UT)
Output High Voltage VoH ISOURCE = 4mA 0.66 x Vce Y
Output Low Voltage VoL ISINK = 4mA 0.33xVce Y
Output Pullup Resistor Rpuy No cable mode (to Vcc) 71.4 kQ
I:rjrr:::;itter Output Leakage ly ;;%ifevr:o\égm < +0.25V, Vcc =0orno 1 45 UA
V.11 TRANSMITTER
Sstea”ég”c“'t Differential Output Vopo | Open circuit, R = 1.95kQ, Figure 1 -Vee +Vee v
Loaded Differential Output Vool R =50Q, F?gure 1 0.5xVopo v
Voltage (Note 4) R = 50Q, Figure 1 2
M AXI/W 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vcec = 4.5V t0 5.5V, Ta = TmiN to Tmax. Typical values are at Vo = 5V, and Ta = +25°C, V.28 mode only: Vpp = +5.6V to +7.1V and
VEE = -7.1V 10 -5.4V. Typical values are at Vpp = +6.9V and VEg = -6.7V, no-cable mode: Vpp = Vcc and VEg = 0, other modes: Vpp
= +5.15V to +5.7V and VEg = -4.84V to -4.16V. Typical value are at Vpp = +5.3V and VEg = -4.5V.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Common-Mode Output Voltage Voc R = 50Q, Figure 1 3.0 \
gg?nnrggnl?M'\gzzmott?peu(t)f\/oltage avoc R =50, Figure 1 02 Y
Short-Circuit Current Isc Vout = GND 150 mA
Rise Time tR Figures 2, 5 4 10 ns
Fall Time tF Figures 2, 5 6 10 ns
gr;r;immer Input-to-Output Prop tPHL, tPLH | Figures 2, 5 2o ns
Data Skew ltPHL-tPLHI | Figures 2, 5 (Note 5) 3 ns
Output-to-Output Skew tSKEWT Figures 2, 5 (Notes 5, 6) 3 ns
V.11 RECEIVER
Differential Threshold Voltage VTH -7V <Vem £ +7V -200 -50 mV
Input Hysteresis AVTH -7V <Vem £ +7V 15 mV
Receiver Input Current lIN -10V<VaB< +10V -0.66 +0.66 mA
Receiver Input Resistance RIN -10V £VaB < +10V 15 30 kQ
Rise or Fall Time R, tF Figures 2, 6 3 ns
Receiver Input-to-Output Delay tPHL, tPLH | Figures 2, 6 16 26 ns
Data Skew ItPHL-tPLHI | Figures 2, 6 (Note 5) 3.5 ns
Output-to-Output Skew tskewr | (Notes 5, 6) 35 ns
V.10 TRANSMITTER
Opgn—Circuit Output Voltage Vo RL = 3.9kQ (out high) 4 6 y
Swing (Figure 3) RL = 3.9kQ (out low) -6 -4

RL = 450Q (out high) 3.6
Output Voltage Swing (Figure 3) VT RL = 450Q (out low) -3.6 \
RL = 450Q 0.9 x Vol
Short-Circuit Current Isc Vo = GND -55 +55 mA
Rise or Fall Time R, tF RL = 450Q, C|_ =100pF (Figure 7) 2 ys
Transmitter Input-to-Output Delay | tpLH, tPHL | RL = 450Q, CL =100pF (Figure 7) 1 ys
V.10 RECEIVER
Input Threshold Voltage VTH Measured on inverting input (A) 50 250 mV
Input Hysteresis AVTH 25 mV
Receiver Input Current IIN -10V < VA < +10V -0.66 +0.66 mA
Receiver Input Impedance RIN -10V < VA < +10V 15 30 kQ
Rise or Fall Time R, tF Figures 4, 8 3 ns
Recever Ut l0-OpU DRI |ty | Figures 4,3 55 ns
Eg;ezgh”;gﬁts_ompm Delay tPHL Figures 4, 8 109 ns
Data Skew ItPHL-tPLHI | Figures 4, 8 60 ns

4 MAXIMN




+5V. B, HFFRIEERT

ELECTRICAL CHARACTERISTICS (continued)

(Vcec = 4.5V t0 5.5V, Ta = TmiN to Tmax. Typical values are at Vo = 5V, and Ta = +25°C, V.28 mode only: Vpp = +5.6V to +7.1V and
VEE = -7.1V 10 -5.4V. Typical values are at Vpp = +6.9V and VEg = -6.7V, no-cable mode: Vpp = Vcc and VEg = 0, other modes: Vpp
= +5.15V to +5.7V and VEg = -4.84V to -4.16V. Typical value are at Vpp = +5.3V and VEg = -4.5V.) (Notes 2, 3)

it S 22 2

PARAMETER SYMBOL CONDITIONS | MIN TYP MAX | UNITS

V.28 TRANSMITTER

Open circuit (output high) VbD
Output-Voltage Swing Voo Open circuit (output low) ' VEE v

RL = 3kQ Output high +5 +6.8

Output low -6.8 -5

Short-Circuit Current llscl 85 mA
Output Slew Rate SRR/F RL = 3kQ, CL = 2500pF, Figures 3, 9 4 30 V/us
gigigggn'%peul;("omp“t fPHL tPLH | RL = 3kQ, CL = 2500pF, Figures 3, 9 1 > us
V.28 RECEIVER
Input Threshold Low ViL 0.8 Vv
Input Threshold High VIH 2 V
Input Hysteresis VHYST 0.25 \
Input Resistance RIN -15V < VN £ +15V 3 5 7 kQ
Rise or Fall Time tR, tF Figures 4, 10 3 ns
Receiver Input-to-Output Delay tPHL, tPLH | Figures 4, 10 150 ns
ESD PROTECTION (T_OUT_, T_OUT_/R_OUT_, R_IN_ to GND)

Contact Discharge IEC61000-4-2 +3
ESD Protection Air Gap Discharge IEC61000-4-2 +3 kv

Human Body Model +10

Note 2: The MAX13172E is designed to operate with Vpp and VEg supplied by the MAX13170E charge pump.

Note 3: All devices are 100% production tested at Ta = +25°C, and are guaranteed by design for Ta = 0°C to +70°C as specified.

Note 4: |VopL! is guaranteed at both 0.5 x Vopo and 2V.

Note 5: Guaranteed by design, not production tested.

Note 6: 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).

MAXIMV
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BT (EFFIE

(Ta = +25°C, unless otherwise noted.)
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(Ta = +25°C, unless otherwise noted.)
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X.21 0 1 1 0 0 VAt | v z [vir|vit v ] z | vio
V.35 1 0 0 0 0 vog | vos | z | ves [ vos [ves | z [ ves
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V.35 1 0 0 1 0 V.28 V.28 V.28 Z V.28 V.28 V.28 Z
RS-449/V.36 1 0 1 1 0 V.11 V.11 V.11 Z V.11 V.11 V.10 Y
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RS-449/V.36 1 0 1 1 1 V.11 V.11 V.11 Z V.11 V.11 Z V.10
V.28/RS-232 1 1 0 1 1 V.28 V.28 V.28 Z V.28 V.28 Z V.28
No Cable 1 1 1 1 1 Z Z Z Z Z Z Z Z
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