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ABSOLUTE MAXIMUM RATINGS

Veca 10 GNDA L -0.3V to +6V
VB 10 GNDB ... -0.3V to +6V
OUTA1, OUTA2 to GNDA ... -0.3V to (VCCA + 0.3V)
OUTB1, OUTB2to GNDB .................... -0.3V to (VCCB + 0.3V)
INB1, INB2, I/OA1, I/OA2 to GNDA ..o -0.3V to +6V
INA1, INA2, I/OB1, I/0B21t0 GNDB ..........cocveeennene -0.3V to +6V
Short-Circuit Duration (OUTA_ to GNDA or

Voca, OUTB_to GNDB or VEGR) cvvvvvveeveeieie Continuous
Continuous Current (I/OA_, I/OB_) Pin..........cccccccoveni. +50mA

MAX14850

Continuous Power Dissipation (Ty = +70°C)

SO (derate 13.3mW/°C above +70°C).................. 1067mW
Operating Temperature Range ................cc.....
Junction Temperature ..o
Storage Temperature Range..............ccoceeennnn.
Lead Temperature (soldering, 10s)....
Soldering Temperature (reflow) ........ccccooviiiiiiiiin

PACKAGE THERMAL CHARACTERISTICS (Note 1)

SO
Junction-to-Ambient Thermal Resistance (64a) .......... 75°C/W
Junction-to-Case Thermal Resistance (8¢) ............... 24°C/W

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

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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

(Vocca — Vanpa = 3.0V to 5.5V, Veoeg — Vanpe = 3.0V to 5.5V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at
Vcea - VGNDA = 3.3V, VeeB - VGNDB = 3.3V, and Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNIT
DC CHARACTERISTICS
Veea Relative to GNDA 3.0 55
Supply Voltage - V
VeeB Relative to GNDB 3.0 55
Unidirectional inputs Veea = +5V, 75 11
at DC or 2Mbps; Voo = +5V
bidirectional inputs at DC
or switching at 2Mbps. Veea = +3.3V, 60 o5
No load. Veep = +3.3V : :
lcca v Ta =
Supply Current ' CCA 15 22 mA
PPy lcca = +5V, +25°C
VeeB = | Ta=
All inputs switching at +5V +/?25°C 17 24
max data rate. No load. T
(Note 3) Veca= | 'AS
+33v, | +25°C 0 0
Vee= | Ta=
+3.3V | 4125°C R 18
Undervoltage Lockout
Threshold VuviLo Vcea - Vanpa. Vees - Vanps (Note 4) 2 v
Undervoltage Lockout
Hysteresis VuviLoHys | Veea - VaNpa. Vees - Vanps (Note 4) 0.1 v
MAXIMN Maxim Integrated Products 2
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ELECTRICAL CHARACTERISTICS (continued)

(Vceca — VaNDA = 3.0V to 5.5V, Veep — Vanpe = 3.0V to 5.5V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at
Vcea - VGNDA = 3.3V, VeeB - VGNDB = 3.3V, and Ta = +25°C.) (Note 2)

MAX14850

NEEHFRERR

VAN

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNIT
ISOLATION CHARACTERISTICS
Isolation Voltage Viso t = 60s (Note 5) 600 VRMS
Working Isolation VaNDB - VaNDA continuous (Note 3), 50-year life
Voltage Viowm expectancy (Figure 4) 200 VRMS
ESD Protection All pins +2.5 kV
LOGIC INPUTS AND OUTPUTS
Input Threshold Voltage ViT I/OA1, 1/0A2, relative to GNDA 0.5 0.7 \Y
INA1, INA2, relative to GNDA 0.7 x Vcea
o INB1, INB2, relative to GNDB 0.7 x VceB
Input Logic-High Voltage ViH X \%
I/OA1, I/OA2, relative to GNDA 0.7
I/OB1, 1/OB2, relative to GNDB 0.7 x VceB
INA1, INA2, relative to GNDA 0.8
) INB1, INB2, relative to GNDB 0.8
Input Logic-Low Voltage VL X vV
I/OA1, I/OA2, relative to GNDA 0.5
I/OB1, 1/0B2, relative to GNDB 0.3 xVcen
OUTA1, OUTAZ2, relative to GNDA,
) ) Veea - 0.4
Output Logic-High v source current = 4mA v
Voltage O | ouTB1, OUTB2, relative to GNDB, Ve 0
source current = 4mA ces - Y
OUTA1, OUTAZ2, relative to GNDA,
; 0.8
sink current = 4mA
OUTB1, OUTB2, relative to GNDB,
; 0.8
sink current = 4mA
Output Logic-Low I/OA1, I/OA2, relative to GNDA,
Voltage Vou sink current = 10mA 0.6 0.9 v
I/OA1, 1/0OA2, relative to GNDA,
sink current = 0.5mA 0.6 0.85
I/OB1, 1/0B2, relative to GNDB, 04
sink current = 30mA '
Input/Output Logic-Low
Threshold Difference AVToL IOAT, I/OA2 (Note 6) 50 mv
Input Capacitance CiN INA1, INA2, INB1, INB2, f = 1MHz 2 pF
DYNAMIC SWITCHING CHARACTERISTICS
Common-Mode
Transient Immunity dViso/dt ViN = Ve or Vanp_ (Notes 3, 7) 1.5 kV/us

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

MAX14850
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(Vceca — VaNDA = 3.0V to 5.5V, Veep — Vanpe = 3.0V to 5.5V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at
Vcea - VGNDA = 3.3V, VeeB - VGNDB = 3.3V, and Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT
INA1 to OUTBT, INA2 to OUTB2, INB1 to 50
Maximum Data Rate OUTA1, INB2 to OUTA2
DRmax Mbps
(Note 3) I/OA1 to /OB, I/OA2 to I/0OB2, I/OB1 to I/OAT, 5
I/OB2 to I/OA2
. . INA1 to OUTB1, INA2 to OUTB2, INB1 to
Minimum Pulse Width PWmIN OUTA1, INB2 to OUTA2 (Note 3) 20 ns
INAT to OUTBH, INA2 to Veea =Vees =
20 30
OUTB2, INB1to OUTA1, | +3.3V
INB2 to OUTA2, R|_ = Veoa = Voos =
1MQ, C| = 15pF, Figure 1 | +5v 18 26
I/OA1 to I/OB1, 1/0A2t0 | Vcca = VeeB =
_ 30 100
Propagation Delay tDPLH I/OB2, Ry = 1.6kQ, Ry +3.3V s
(Note 3) {DPHL =180Q,CL1=Cro = Veea = Vees =
15pF, Figure 2 +5V 80 100
I/OB1 to I/OA1, 1/0B2 Veea = Vees =
60 100
to I/0A2, Ry = 1kQ, Ro +3.3V
=120Q, Cpq = Cpz = Veea = Vocs =
15pF, Figure 2 15V 60 100
INA1 TO OUTBT, INA2 Veea = Vees = .
TO OUTB2, INB1 +3.3V
TO OUTAT, INB2 TO
OUTA2, R = 1MQ, Veea = Vees = 7
CL = 15pF, Figure 1 +5V
Pulse-Width Distortion I/OA1 to I/OB1, I/OA2to | Vcca = Voes = 12
[toPLH — tOPHL| PWD I/OB2, Ry = 1.6kQ, Ry +3.3V ns
(Notes 3, 8) =180Q,CL1=Clo = Veea = Vees =
15pF, Figure 2 +5V 12
/OB1 to I/OA1, I/OB2 Voca = Vees = 60
to I/0A2, Ry = 1kQ, Ro +3.3V
=120Q,C 1 =Cpo = Veea = Vees = 50
15pF, Figure 2 +5V
MNAXIV Maxim Integrated Products 4
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ELECTRICAL CHARACTERISTICS (continued)

(Vceca — VaNDA = 3.0V to 5.5V, Veep — Vanpe = 3.0V to 5.5V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at
Vcea - VGNDA = 3.3V, VeeB - VGNDB = 3.3V, and Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Veea =Vees = 3
OUTB1 to OUTB2 output | +3:3V
skew, Figure 1 Veea = VoeB = 5
+5V
Veea = Vees = 3
OUTA1 to OUTA2 output | +3.3V
skew, Figure 1 — _
9 Veea = Vees 3
Channel-to-Channel . +5V s
Skew (Notes 3, 8) DSKEWCC Veea = Vees = 6
I/OB1 to I/OB2 output +3.3V
skew, Figure 2 Veea = Vees = .
+5V
Veea = Vees = 20
I/OA1 to I/OA2 output +3.3V
skew, Figure 2 Veea = VoceB = 20
+5V
Part-to-Part Skew
(Notes 3, 8) IDSKEWPP | AlDPLH, AlDPHL 8 ns
Rise Time (Note 3) - 255211 OUTA2, OUTB1, OUTB2, 10% to 90%, 5 ns
OUTA1, OUTA2, OUTB1, OUTB2, 90% to 10%, 5
Figure 1
I/OA1, 1/OA2, 90% to Veea = Vees =
30 60
10%, Ry = 1.6kQ, Ro +3.3V
=180Q, C 1 =Cio = - =
Fall Time (Note 3) tF 150F, Flgure 2 Joca = Yees 0 8 ns
I/OB1, 1/0B2, 90% to Veea = Vees = 3 6
10%, Ry = 1kQ, Ro = +3.3V
1209, Gy = Cia = Veea = Vees = 3 5
15pF, Figure 2 +5V
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INSULATION AND SAFETY CHARACTERISTICS

PARAMETER | SYMBOL | CONDITIONS VALUE UNIT

IEC INSULATION AND SAFETY RELATED FOR SPECIFICATIONS FOR SOIC-16

External Tracking

Isolation Barrier

CPG |IEC 60664-1 4.2 mm
(Creepage)
External Air Gap (Clearance) CLR |IEC 60664-1 4.2 mm
Minimum Internal Gap Insulation thickness 0.0026 mm
Tracking Resistance
(Comparative Tracking CTI IEC 112/VDE 030 Part 1 175 \%
Index)
Insulation Resistance Across
Barrier Riso ! Go
Capacitance Across Cio f — 1MHz 12 oF

VDE IEC INSULATION CHARACTERISTICS

Surge Isolation Voltage Viosm | IEC 60747-17, section 5.3.1.6 and 5.4.6 for basic insulation 1 KVpEAK

Repetitive Peak Isolation .

Voltage VIORM IEC 60747-17, section 5.3.1.3 282 VpPEAK

Rated Transient Isolation .

Voltage VioTm IEC 60747-17, section 5.3.1.4 850 VpPEAK

Safety Limiting Temperature Ts IEC 60747-17, section 7.2.1 +150 °C

Safety Limiting Side A Power | o | |G 60747-17, section 7.2.1 0.75 W

Dissipation

Safety Limiting Side B Power | o | |£¢ 60747-17, section 7.2.1 0.75 W

Dissipation

Apparent Charge Method dpd |IEC 60747-17, section 7.4, method a and b 5 pC

Overvoltage Category |IEC 60664-1, single- or three-phase 50V DC or AC I, Il —

Overvoltage Category |IEC 60664-1, single- or three-phase 100V DC or AC | —

Climatic Category 40/125/21 —

Pollution Degree DIN VDE 0110, Table 1 2 —
Note 2: All units are production tested at Ta = +25°C. Specifications over temperature are guaranteed by design. All voltages of

Note 3:
Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

side A are referenced to GNDA. All voltages of side B are referenced to GNDB, unless otherwise noted.

Guaranteed by design. Not production tested.

The undervoltage lockout threshold and hysteresis guarantee that the outputs are in a known state during a slump in the
supplies. See the Detailed Description section for more information.

The isolation is guaranteed for t = 60s, and tested at 120% of the guaranteed value for 1s.

AVToL = VoL — VL. This is the minimum difference between the output logic-low voltage and the input logic threshold for
the same 1/O pin. This ensures that the 1/0O channels are not latched low when any of the I/O inputs are driven low (see the
Bidirectional Channels section).

The common-mode transient immunity guarantees that the device will hold its outputs stable when the isolation voltage
changes at the specified rate.

Pulse-width distortion is defined as the difference in propagation delay between low-to-high and high-to-low transitions
on the same channel. Channel-to-channel skew is defined as the difference in propagation delay between different chan-
nels on the same device. Part-to-part skew is defined as the difference in propagation delays (for unidirectional channels)
between different devices, when both devices operate with the same supply voltage, at the same temperature and have
identical package and test circuits.

MNAXIV Maxim Integrated Products 6




MAX14850

GRER EE

—_—

/\
i BB EE /A
INAT, INA2
VeeA 0.1pF I Veea Vees 0.1pF Vee
— — MAXIMN g;
- B MAX14850 OUTB1
500
INA_ 0UTB_
souTrEgE GNDA GNDB o SR
5 g
= - 0UTB2
(A)
(B)
B 1. £ 73 18 59 i HE BR(A) BT I (B)
Veea Veea Vees Vees
MAXI/N
Von_ MAXI4880 o
GNDA GNDB Clo
TEST I
Bl =" B e S
— (R)
Veeg ===+~
1/0AT, 1/0A2 1/0B1, 1/0B2 - 50% - - -
GNDB i i
., opLH ; ‘
— h 1 T
! ' IDPHL
‘ Veea === : :
1/0B1 /- 50% 50%- X - I/0AT /- 50% 50%- -\
Vou(min) i t ‘ VoL (min) : t
1 : DSKEWCC ; : DSKEWCC
Vces Veea
1/0B2 1/0A2
VoL (min) VoL (min)

B2, 3R 5] 18 18 890 it 8 B4 (A)FI B 7 B(B) % (C)

Maxim Integrated Products 7

MAKXIN




MAX14850

NiBEH TR ER

BT (E451%

(Vcea = Venpa = 3.3V, Vees — Vanpg = 3.3V, all inputs idle, Ta = +25°C, unless otherwise noted.)
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(Vcea = Venpa = 3.3V, Vees — Vanpg = 3.3V, all inputs idle, Ta = +25°C, unless otherwise noted.)

OUTB_ VoH vs. SOURCE CURRENT
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(Vcea = Venpa = 3.3V, Vees — Vanpg = 3.3V, all inputs idle, Ta = +25°C, unless otherwise noted.)
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