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± 1 6 .5 k V ESD, Lar g e Ou t p u t  Sw in g , 5 V, Fu l l  
Fa i l - Saf e, 1 / 8  Un i t  Load , RS- 4 8 5 / RS- 4 2 2  
Tr an sceiv er s
I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, 
I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E

The ISL315xE are IEC61000 ESD protected, 5V 

powered t ransceivers that  meet  the RS-485 and RS-422 

standards for balanced communicat ion. Driver outputs 

and receiver inputs are protected against  ± 16.5kV ESD 

st rikes without  latch-up.

Transmitters in this family deliver except ional different ial 

output voltages (2.4V min), into the RS-485 required 

54Ω load, for better noise immunity, or to allow up to 

eight 120Ω terminat ions in “star”  topologies.

These devices have very low bus currents so they 

present  a t rue “1/ 8 unit  load”  to the RS-485 bus. This 

allows up to 256 t ransceivers on the network without  

using repeaters.

Receiver (Rx)  inputs feature a “Full Fail-Safe”  design, 

which ensures a logic high Rx output  if Rx inputs are 

float ing, shorted, or on a term inated but  undriven bus. 

Rx outputs feature high drive levels -  typically 28mA @ 

VOL =  1V ( to ease the design of optocoupled isolated 

interfaces) .

Half duplex (Rx inputs and Tx outputs mult iplexed 

together)  and full duplex pinouts are available. See 

Table 1 on page 2 for key features and configurat ions by 

device number.

Feat u r es

• High Driver VOD .  .  .  .  .  .  .   2.4V (Min)  @ RD =  54Ω
Bet ter Noise I mmunity, or Drive Up to 8 Term inat ions

• ± 16.5kV I EC61000 ESD Protect ion on I / O Bus Pins

• High Transient  Overvoltage Tolerance . . .  .  ± 100V

• Full Fail-safe (Open, Short , Term inated)  Receivers

• High Rx I OL for Opto-Couplers in I solated Designs

• Hot  Plug Circuit ry -  Tx and Rx Outputs Remain 

Three-State During Power-up/ Power-down

• True 1/ 8 Unit  Load for up to 256 Devices on the Bus

• High Data Rates . . .  .  .  .  .  .  .  .  .  .  .  .   up to 20Mbps

• Low Quiescent  Supply Current . .  . . .  .  . . .   600µA

Ult ra Low Shutdown Supply Current . .  . . .  .   70nA

Ap p l icat ion s* ( see p ag e 1 7 )

• Ut ility Meters/ Autom ated Meter Reading System s

• High Node Count  System s

• PROFI BUS®  and Field Bus Networks, and Factory 

Autom at ion 

• Security Cam era Networks

• Building Light ing and Environmental Cont rol Systems

• I ndust r ial/ Process Cont rol Networks

Ex cep t ion a l  Tx  Dr iv es Up  To  8  
Ter m in at ion s W h i le  St i l l  
Del i v er in g  1 .5 V VOD

Lar g e VOD  Del i v er s Su p er io r  
Sig n al  At  Cab le En d  Fo r  
En h an ced  No ise I m m u n i t y
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1 .5
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V
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2 0 Mbp s, 1 5 0 ’  UTP, DOUBLE 1 2 0Ω TERMS

I SL3 1 5 8 E

STANDARD

1 .5 V TX

CAUTI ON:  These devices are sensit ive to elect rostat ic discharge;  follow proper I C Handling Procedures.
1-888- I NTERSIL or 1-888-468-3774 | I ntersil (and design)  is a registered t rademark of I ntersil Americas I nc.

Copyr ight  ©  I ntersil Americas I nc. 2006-2009 All Rights Reserved
All other t radem arks m ent ioned are the property of their  respect ive owners.
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TABLE 1 .  SUMMARY OF FEATURES

PART 

NUMBER

HALF/ FULL 

DUPLEX

DATA 

RATE 

( Mb p s)

SLEW -

RATE 

LI MI TED?

HOT 

PLUG

#  

DEVI CES 

ON BUS

Rx / Tx  

ENABLE?

QUI ESCENT 

I CC ( µ A)

LOW  POW ER 

SHUTDOW N?

PI N 

COUNT

I SL3150E Full 0.115 Yes Yes 256 Yes 600 Yes 10, 14

I SL3152E Half 0.115 Yes Yes 256 Yes 600 Yes 8

I SL3153E Full 1 Yes Yes 256 Yes 600 Yes 10, 14

I SL3155E Half 1 Yes Yes 256 Yes 600 Yes 8

I SL3156E Full 20 No Yes 256 Yes 600 Yes 10, 14

I SL3158E Half 20 No Yes 256 Yes 600 Yes 8

Or d er in g  I n f o r m at ion

PART NUMBER PART MARKI NG

TEMP. RANGE

( ° C)

PACKAGE

( Pb - Fr ee)

PKG.

DW G. #

I SL3150EI BZ (Notes 1, 3) 3150EI BZ -40 to + 85 14 Ld SOI C M14.15

I SL3150EI UZ (Notes 1, 3) 3150Z -40 to + 85 10 Ld MSOP M10.118

I SL3152EI BZ (Notes 1, 3) 3152EI BZ -40 to + 85 8 Ld SOI C M8.15

I SL3152EI PZ (Notes 2, 3) I SL3152 EI PZ -40 to + 85 8 Ld PDI P E8.3

I SL3152EI UZ (Notes 1, 3) 3152Z -40 to + 85 8 Ld MSOP M8.118

I SL3153EI BZ (Notes 1, 3) 3153EI BZ -40 to + 85 14 Ld SOI C M14.15

I SL3153EI UZ (Notes 1, 3) 3153Z -40 to + 85 10 Ld MSOP M10.118

I SL3155EI BZ (Notes 1, 3) 3155EI BZ -40 to + 85 8 Ld SOI C M8.15

I SL3155EI UZ (Notes 1, 3) 3155Z -40 to + 85 8 Ld MSOP M8.118

I SL3156EI BZ (Notes 1, 3) 3156EI BZ -40 to + 85 14 Ld SOI C M14.15

I SL3156EI UZ (Notes 1, 3) 3156Z -40 to + 85 10 Ld MSOP M10.118

I SL3158EI BZ (Notes 1, 3) 3158EI BZ -40 to + 85 8 Ld SOI C M8.15

I SL3158EI UZ (Notes 1, 3) 3158Z -40 to + 85 8 Ld MSOP M8.118

1. Add “ -T”  suffix for tape and reel. Please refer to TB347 for details on reel specificat ions.

2. Pb- free PDI Ps can be used for through-hole wave solder processing only. They are not  intended for use in Reflow solder 

processing applicat ions.

3. These I ntersil Pb- free plast ic packaged products em ploy special Pb- free m aterial sets, m olding com pounds/ die at tach 

m ater ials, and 100%  m at te t in plate plus anneal (e3 term inat ion finish, which is RoHS com pliant  and com pat ible with both 

SnPb and Pb- free soldering operat ions) . I ntersil Pb- free products are MSL classified at  Pb- free peak reflow tem peratures that  

m eet  or exceed the Pb- free requirem ents of I PC/ JEDEC J STD-020.

4. For Moisture Sensit iv ity Level (MSL) , please see device inform at ion pages for I SL3150E, I SL3152E, I SL3153E, I SL3155E, 

I SL3156E and I SL3158E. For m ore inform at ion on MSL please see techbrief TB363.

Pin  Con f ig u r at ion s
I SL3 1 5 2 E, I SL3 1 5 5 E, I SL3 1 5 8 E 

( 8  LD MSOP, 8  LD SOI C, 8  LD PDI P)

TOP VI EW

I SL3 1 5 0 E, I SL3 1 5 3 E, I SL3 1 5 6 E 

( 1 0  LD MSOP)

TOP VI EW

I SL3 1 5 0 E, I SL3 1 5 3 E, I SL3 1 5 6 E 

( 1 4  LD SOI C)

TOP VI EW

RO

RE

DE

DI

1

2

3

4

8

7

6

5

VCC

B/ Z

A/ Y

GNDD

R
RO

RE

DE

DI

GND

VCC

A

B

Z

Y

1

2

3

4

5

10

9

8

7

6

D

R
NC

RO

RE

DE

DI

GND

GND

VCC

NC

A

B

Z

Y

NC

1

2

3

4

5

6

7

14

13

12

11

10

9

8

D

R

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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Pin  Descr ip t ion s

PI N FUNCTI ON

RO Receiver output :  I f A-B ≥ -50mV, RO is high;  I f A-B ≤ -200mV, RO is low;  RO =  High if A and B are unconnected 

( float ing)  or shorted.

RE Receiver output  enable. RO is enabled when RE is low;  RO is high im pedance when RE is high.

DE Driver output  enable. The dr iver outputs, Y and Z, are enabled by br inging DE high. They are high im pedance when 

DE is low.

DI Driver input . A low on DI  forces output  Y low and output  Z high. Sim ilar ly, a high on DI  forces output  Y high and 

output  Z low.

GND Ground connect ion.

A/ Y ± 16.5kV I EC61000 ESD Protected RS-485/ RS-422 level,  non- invert ing receiver input  and non invert ing dr iver 

output . Pin is an input  if DE = 0;  pin is an output  if DE =  1.

B/ Z ± 16.5kV I EC61000 ESD Protected RS-485/ RS-422 level, invert ing receiver input  and invert ing dr iver output . Pin is 

an input  if DE = 0;  pin is an output  if DE =  1.

A ± 16.5kV I EC61000 ESD Protected RS-485/ RS-422 level,  non- invert ing receiver input .

B ± 16.5kV I EC61000 ESD Protected RS-485/ RS-422 level,  invert ing receiver input .

Y ± 16.5kV I EC61000 ESD Protected RS-485/ RS-422 level,  non- invert ing dr iver output .

Z ± 16.5kV I EC61000 ESD Protected RS-485/ RS-422 level,  invert ing dr iver output .

VCC System  power supply input  (4.5V to 5.5V) .

NC No Connect ion.

Tr u t h  Tab les

TRANSMI TTI NG

I NPUTS OUTPUTS

RE DE DI Z Y

X 1 1 0 1

X 1 0 1 0

0 0 X High-Z High-Z

1 0 X High-Z* High-Z*

NOTE: * Shutdown Mode (See Note 11) .

RECEI VI NG

I NPUTS OUTPUT

RE DE

Half 

Duplex

DE

Full 

Duplex

A-B RO

0 0 X ≥ -0.05V 1

0 0 X ≤ -0.2V 0

0 0 X I nputs 

Open/ Shorted

1

1 0 0 X High-Z*

1 1 1 X High-Z

NOTE: * Shutdown Mode (See Note 11) .

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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Ty p ica l  Op er at in g  Ci r cu i t

I SL3 1 5 2 E, I SL3 1 5 5 E, I SL3 1 5 8 E

I SL3 1 5 0 E, I SL3 1 5 3 E, I SL3 1 5 6 E ( SOI C PI N  NUMBERS SHOW N)

0 .1 µ F
+

D

R

7

6

8

1

2

3

4

5

VCC

GND

RO

RE

DE

DI

A/ Y

B/ Z

+ 5 V

0 .1 µ F
+

D

R

6

7

8

1

2

3

4

5

VCC

GND

RO

RE

DE

DI

A/ Y

B/ Z

+ 5 V

RT RT

0 .1µ F
+

D

R

1 2

1 1

1 0

9

1 4

2

3

4

5

6 , 7

VCC

GND

RO

RE

DE

DI

A

B

Y

Z

+ 5 V

0 .1µ F
+

D

R1 2

1 1

1 0

9

1 4

2

3

4

5

6 , 7

VCC

GND

RO

RE

DE

DI

A

B

Y

Z

+ 5 V

RT

RT

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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Ab so lu t e Max im u m  Rat in g s Th er m al  I n f o r m at ion

VCC to Ground . .  . . .  . .  . .  .  . .  . .  . . .  . .  . .  .  . .  . .  . . .  7V

I nput  Voltages

DI , DE, RE  . . .  .  .  .  .  .  .  .  .  .  .  .  .  .   -0.3V to (VCC +  0.3V)

I nput / Output  Voltages

A/ Y, B/ Z, A, B, Y, Z  . .  . .  .  . .  . .  . . .  . .  . .  .   -9V to + 13V

A/ Y, B/ Z, A, B, Y, Z (Transient  Pulse Through 100Ω,

Note 16)  .  . .  . . .  . .  . .  .  . .  . .  . . .  . .  . .  .  . .  . .   ± 100V

RO. . . .  .  . .  . .  . . .  . .  . .  .  . .  . .  . .  -0.3V to (VCC + 0.3V)

Short  Circuit  Durat ion

Y, Z  . . .  .  . .  . .  . . .  . .  . .  .  . .  . .  . . .  . .  . .  .  .  Cont inuous

ESD Rat ing . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  See Specificat ion Table

Recom m en d ed  Op er at in g  Con d i t ion s

Supply Voltage . .  . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  5V

Tem perature Range  . . .  . .  .  . .  . .  . . .  . .  . -40° C to + 85° C

Bus Pin Com mon Mode Voltage Range  . .  . .  .   -7V to + 12V

Thermal Resistance (Typical, Note 5) θJA ( ° C/ W)

8 Ld SOI C . . .  . .  .  . .  . .  . . .  . .  . .   105

8 Ld MSOP, PDI P* . . .  .  .  .  .  .  .  .  .  .   140

10 Ld MSOP . .  . .  .  .  .  .  .  .  .  .  .  .  .  .   130

14 Ld SOI C  . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   130

Maximum  Junct ion Temperature (Plast ic Package) . + 150° C

Maxim um  Storage Tem perature Range . .  -65° C to + 150° C

Pb-Free Reflow Profile. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . see link below

ht tp: / / www.intersil.com / pbfree/ Pb-FreeReflow.asp

* Pb- free PDI Ps can be used for through-hole wave solder

processing only. They are not  intended for use in Reflow

solder processing applicat ions.

CAUTI ON:  Do not  operate at  or near the m axim um  rat ings listed for extended periods of t im e. Exposure to such condit ions m ay adversely im pact

product  reliabilit y and result  in failures not  covered by warranty.

NOTE:

5. θJA is m easured with the com ponent  mounted on a high effect ive therm al conduct iv ity test  board in free air.  See Tech Brief 

TB379 for details.

Elect r i ca l  Sp eci f i ca t ion s Test  Condit ions:  VCC =  4.5V to 5.5V;  Unless Otherwise Specified. Typicals are at  VCC =  5V, 

TA = + 25° C (Note 6) . Bo ld f ace l im i t s ap p ly  ov er  t h e op er at in g  t em p er at u r e r an g e, 

- 4 0 ° C t o  + 8 5 ° C.

PARAMETER SYMBOL TEST CONDI TI ONS

TEMP

( ° C)

MI N

( No t e 1 4 ) TYP

MAX

( No t e 1 4 ) UNI TS

DC CHARACTERI STI CS

Driver Different ial VOUT 

(No load)

VOD1 Full - - VCC V

Driver Different ial VOUT 

(Loaded)

VOD2 RL =  100Ω (RS-422)  (Figure 1A) Full 2 .8 3.6 - V

RL =  54Ω (RS-485)  (Figure 1A) Full 2 .4 3.1 VCC V

RL =  15Ω (Eight  120Ω term inat ions)  

(Note 15)

25 - 1.65 - V

RL =  60Ω,  -7V ≤ VCM ≤ 12V 

(Figure 1B)

Full 2 .4 3 - V

Change in Magnitude of 

Driver Different ial VOUT for 

Com plem entary Output  

States

ΔVOD RL =  54Ω or 100Ω (Figure 1A) Full - 0.01 0 .2 V

Driver Com mon-Mode VOUT VOC RL =  54Ω or 100Ω (Figure 1A) Full - - 3 .1 5 V

Change in Magnitude of 

Dr iver Com mon-Mode VOUT 

for Com plem entary Output  

States

ΔVOC RL =  54Ω or 100Ω (Figure 1A) Full - 0.01 0 .2 V

Logic I nput  High Voltage VIH DE, DI , RE Full 2 - - V

Logic I nput  Low Voltage VI L DE, DI , RE Full - - 0 .8 V

DI  I nput  Hysteresis Voltage VHYS 25 - 100 - mV

Logic I nput  Current I I N1 DE, DI , RE Full - 2 - 2 µA

I nput  Current  (A, B, A/ Y, 

B/ Z)

I I N2 DE =  0V, VCC =  0V or 

5.5V

VI N =  12V Full - 70 1 2 5 µA

VI N =  -7V Full - 7 5 55 - µA

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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Output  Leakage Current  

(Y, Z)  (Full Duplex Versions 

Only)

I I N3 RE =  0V, DE =  0V, 

VCC = 0V or 5.5V

VI N =  12V Full - 1 4 0 µA

VI N =  -7V Full - 4 0 -9 - µA

Output  Leakage Current  

(Y, Z)  in Shutdown Mode 

(Full Duplex)

I I N4 RE =  VCC,  DE =  0V, 

VCC =  0V or 5.5V

VI N =  12V Full - 1 2 0 µA

VI N =  -7V Full - 2 0 -9 - µA

Driver Short-Circuit  Current , 

VO =  High or Low

I OSD1 DE =  VCC,  -7V ≤ VY or VZ ≤ 12V (Note 

8)

Full - - ± 2 5 0 mA

Receiver Different ial 

Threshold Voltage

VTH -7V ≤ VCM ≤ 12V Full - 2 0 0 -90 - 5 0 mV

Receiver I nput  Hysteresis ΔVTH VCM =  0V 25 - 20 - m V

Receiver Output  High 

Voltage

VOH I O =  -8m A, VID =  -50mV Full VCC -  1 .2 4.3 - V

Receiver Output  Low Voltage VOL I O =  -8m A, VID =  -200m V Full - 0.25 0 .4 V

Receiver Output  Low Current I OL VO =  1V, VID =  -200m V Full 2 0 28 - mA

Three-State (High 

I m pedance)  Receiver Output  

Current

I OZR 0.4V ≤ VO ≤ 2.4V Full - 1 0.03 1 µA

Receiver I nput  Resistance RIN -7V ≤ VCM ≤ 12V Full 9 6 160 - kΩ

Receiver Short-Circuit  

Current

I OSR 0V ≤ VO ≤ VCC Full ± 7 65 ± 8 5 mA

SUPPLY CURRENT

No-Load Supply Current  

(Note 7)

I CC Half Duplex Versions, DE =  VCC, 

RE = X, DI  =  0V or VCC

Full - 650 8 0 0 µA

All Versions, DE =  0V, RE =  0V, or Full 

Duplex Versions, DE =  VCC, RE =  X. 

DI = 0V or VCC

Full - 550 7 0 0 µA

Shutdown Supply Current  I SHDN DE =  0V, RE =  VCC,  DI  =  0V or VCC Full - 0.07 3 µA

ESD PERFORMANCE

RS-485 Pins (A, Y, B, Z, A/ Y, 

B/ Z)

I EC61000-4-2, 

Air-Gap Discharge 

Method

1/ 2 Duplex 25 - ± 16.5 - kV

Full Duplex 25 - ± 10 - kV

I EC61000-4-2, Contact  Discharge 

Method

25 - ± 9 - kV

Hum an Body Model, From  Bus Pins to 

GND

25 - ± 16.5 - kV

All Pins Hum an Body Model, per MI L-STD-883 

Method 3015

25 - ± 7 - kV

Machine Model 25 - 400 - V

Elect r i ca l  Sp eci f i ca t ion s Test  Condit ions:  VCC =  4.5V to 5.5V;  Unless Otherwise Specified. Typicals are at  VCC =  5V, 

TA = + 25° C (Note 6) . Bo ld f ace l im i t s ap p ly  ov er  t h e op er at in g  t em p er at u r e r an g e, 

- 4 0 ° C t o  + 8 5 ° C. ( Con t in u ed )

PARAMETER SYMBOL TEST CONDI TI ONS

TEMP

( ° C)

MI N

( No t e 1 4 ) TYP

MAX

( No t e 1 4 ) UNI TS

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E



7 FN6363.2
July 30, 2009

DRI VER SW I TCHI NG CHARACTERI STI CS ( 1 1 5 k b p s Ver sion s;  I SL3 1 5 0 E, I SL3 1 5 2 E)

Driver Different ial Output  

Delay

tPLH, tPHL RDI FF =  54Ω,  CL =  100pF (Figure 2) Full 5 0 0 970 1 3 0 0 ns

Driver Different ial Output  

Skew

tSKEW RDI FF =  54Ω,  CL =  100pF (Figure 2) Full - 12 5 0 ns

Driver Different ial Rise or 

Fall Time

tR, tF RDI FF =  54Ω,  CL =  100pF (Figure 2) Full 7 0 0 1100 1 6 0 0 ns

Maxim um  Data Rate fMAX CD =  820pF (Figure 4)  (Note 17) Full 1 1 5 2000 - kbps

Driver Enable to Output  High tZH RL =  500Ω,  CL =  100pF, SW =  GND 

(Figure 3) , (Note 9)

Full - 300 6 0 0 ns

Driver Enable to Output  Low tZL RL =  500Ω,  CL =  100pF, SW =  VCC 

(Figure 3) , (Note 9)

Full - 130 5 0 0 ns

Driver Disable from Output  

Low

tLZ RL =  500Ω,  CL =  15pF, SW =  VCC 

(Figure 3)

Full - 50 6 5 ns

Driver Disable from Output  

High

tHZ RL =  500Ω,  CL =  15pF, SW =  GND 

(Figure 3)

Full - 35 6 0 ns

Tim e to Shutdown tSHDN (Note 11) Full 6 0 160 6 0 0 ns

Driver Enable from  

Shutdown to Output  High

tZH(SHDN) RL =  500Ω,  CL =  100pF, SW =  GND 

(Figure 3) , (Notes 11, 12)

Full - - 2 5 0 ns

Driver Enable from  

Shutdown to Output  Low

tZL(SHDN) RL =  500Ω,  CL =  100pF, SW =  VCC 

(Figure 3) , (Notes 11, 12)

Full - - 2 5 0 ns

DRI VER SW I TCHI NG CHARACTERI STI CS ( 1 Mb p s Ver sion s;  I SL3 1 5 3 E, I SL3 1 5 5 E)

Driver Different ial Output  

Delay

tPLH, tPHL RDI FF =  54Ω,  CL =  100pF (Figure 2) Full 1 5 0 270 4 0 0 ns

Driver Different ial Output  

Skew

tSKEW RDI FF =  54Ω,  CL =  100pF (Figure 2) Full - 3 1 0 ns

Driver Different ial Rise or 

Fall Time

tR, tF RDI FF =  54Ω,  CL =  100pF (Figure 2) Full 1 5 0 325 4 5 0 ns

Maxim um  Data Rate fMAX CD =  820pF (Figure 4)  (Note 17) Full 1 8 - Mbps

Driver Enable to Output  High tZH RL =  500Ω,  CL =  100pF, SW =  GND 

(Figure 3) , (Note 9)

Full - 110 2 0 0 ns

Driver Enable to Output  Low tZL RL =  500Ω,  CL =  100pF, SW =  VCC 

(Figure 3) , (Note 9)

Full - 60 2 0 0 ns

Driver Disable from Output  

Low

tLZ RL =  500Ω,  CL =  15pF, SW =  VCC 

(Figure 3)

Full - 50 6 5 ns

Driver Disable from Output  

High

tHZ RL =  500Ω,  CL =  15pF, SW =  GND 

(Figure 3)

Full - 35 6 0 ns

Tim e to Shutdown tSHDN (Note 11) Full 6 0 160 6 0 0 ns

Driver Enable from  

Shutdown to Output  High

tZH(SHDN) RL =  500Ω,  CL =  100pF, SW =  GND 

(Figure 3) , (Notes 11, 12)

Full - - 2 5 0 ns

Driver Enable from  

Shutdown to Output  Low

tZL(SHDN) RL =  500Ω,  CL =  100pF, SW =  VCC 

(Figure 3) , (Notes 11, 12)

Full - - 2 5 0 ns

Elect r i ca l  Sp eci f i ca t ion s Test  Condit ions:  VCC =  4.5V to 5.5V;  Unless Otherwise Specified. Typicals are at  VCC =  5V, 

TA = + 25° C (Note 6) . Bo ld f ace l im i t s ap p ly  ov er  t h e op er at in g  t em p er at u r e r an g e, 

- 4 0 ° C t o  + 8 5 ° C. ( Con t in u ed )

PARAMETER SYMBOL TEST CONDI TI ONS

TEMP

( ° C)

MI N

( No t e 1 4 ) TYP

MAX

( No t e 1 4 ) UNI TS

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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DRI VER SW I TCHI NG CHARACTERI STI CS ( 2 0 Mb p s Ver sion s;  I SL3 1 5 6 E, I SL3 1 5 8 E)

Driver Different ial Output  

Delay

tPLH, tPHL RDI FF =  54Ω,  CL =  100pF (Figure 2) Full - 21 3 0 ns

Driver Different ial Output  

Skew

tSKEW RDI FF =  54Ω,  CL =  100pF (Figure 2) Full - 0.2 3 ns

Driver Different ial Rise or Fall 

Tim e

tR, tF RDI FF =  54Ω,  CL =  100pF (Figure 2) Full - 12 1 6 ns

Maxim um  Data Rate fMAX CD =  470pF (Figure 4)  (Note 17) Full 2 0 55 - Mbps

Driver Enable to Output  High tZH RL =  500Ω,  CL =  100pF, SW =  GND 

(Figure 3) , (Note 9)

Full - 30 4 5 ns

Driver Enable to Output  Low tZL RL =  500Ω,  CL =  100pF, SW =  VCC 

(Figure 3) , (Note 9)

Full - 28 4 5 ns

Driver Disable from Output  

Low

tLZ RL =  500Ω,  CL =  15pF, SW =  VCC 

(Figure 3)

Full - 50 6 5 ns

Driver Disable from Output  

High

tHZ RL =  500Ω,  CL =  15pF, SW =  GND 

(Figure 3)

Full - 38 6 0 ns

Tim e to Shutdown tSHDN (Note 11) Full 6 0 160 6 0 0 ns

Driver Enable from  

Shutdown to Output  High

tZH(SHDN) RL =  500Ω,  CL =  100pF, SW =  GND 

(Figure 3) , (Notes 11, 12)

Full - - 2 0 0 ns

Driver Enable from  

Shutdown to Output  Low

tZL(SHDN) RL =  500Ω,  CL =  100pF, SW =  VCC 

(Figure 3) , (Notes 11, 12)

Full - - 2 0 0 ns

RECEI VER SW I TCHI NG CHARACTERI STI CS ( 1 1 5 k b p s an d  1 Mb p s Ver sion s;  I SL3 1 5 0 E t h r ou g h  I SL3 1 5 5 E)

Maxim um  Data Rate fMAX (Figure 5)  (Note 17) Full 1 12 - Mbps

Receiver I nput  to Output  

Delay

tPLH, tPHL (Figure 5) Full - 100 1 5 0 ns

Receiver Skew |  tPLH -  tPHL | tSKD (Figure 5) Full - 4 1 0 ns

Receiver Enable to Output  

Low

tZL RL =  1kΩ,  CL =  15pF, SW =  VCC 

(Figure 6) , (Note 10)

Full - 9 2 0 ns

Receiver Enable to Output  

High

tZH RL =  1kΩ,  CL =  15pF, SW =  GND 

(Figure 6) , (Note 10)

Full - 7 2 0 ns

Receiver Disable from  

Output  Low

tLZ RL =  1kΩ,  CL =  15pF, SW =  VCC 

(Figure 6)

Full - 8 1 5 ns

Receiver Disable from  

Output  High

tHZ RL =  1kΩ,  CL =  15pF, SW =  GND 

(Figure 6)

Full - 8 1 5 ns

Tim e to Shutdown tSHDN (Note 11) Full 6 0 160 6 0 0 ns

Receiver Enable from  

Shutdown to Output  High

tZH(SHDN) RL =  1kΩ,  CL =  15pF, SW =  GND 

(Figure 6) , (Notes 11, 13)

Full - - 2 0 0 ns

Receiver Enable from  

Shutdown to Output  Low

tZL(SHDN) RL =  1kΩ,  CL =  15pF, SW =  VCC 

(Figure 6) , (Notes 11, 13)

Full - - 2 0 0 ns

RECEI VER SW I TCHI NG CHARACTERI STI CS ( 2 0 Mb p s Ver sion s;  I SL3 1 5 6 E, I SL3 1 5 8 E)

Maxim um  Data Rate fMAX (Figure 5)  (Note 17) Full 2 0 30 - Mbps

Receiver I nput  to Output  

Delay

tPLH, tPHL (Figure 5) Full - 33 4 5 ns

Elect r i ca l  Sp eci f i ca t ion s Test  Condit ions:  VCC =  4.5V to 5.5V;  Unless Otherwise Specified. Typicals are at  VCC =  5V, 

TA = + 25° C (Note 6) . Bo ld f ace l im i t s ap p ly  ov er  t h e op er at in g  t em p er at u r e r an g e, 

- 4 0 ° C t o  + 8 5 ° C. ( Con t in u ed )

PARAMETER SYMBOL TEST CONDI TI ONS

TEMP

( ° C)

MI N

( No t e 1 4 ) TYP

MAX

( No t e 1 4 ) UNI TS

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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Receiver Skew |  tPLH -  tPHL | tSKD (Figure 5) Full - 2.5 5 ns

Receiver Enable to Output  

Low

tZL RL =  1kΩ,  CL =  15pF, SW =  VCC 

(Figure 6) , (Note 10)

Full - 8 1 5 ns

Receiver Enable to Output  

High

tZH RL =  1kΩ,  CL =  15pF, SW =  GND 

(Figure 6) , (Note 10)

Full - 7 1 5 ns

Receiver Disable from  

Output  Low

tLZ RL =  1kΩ,  CL =  15pF, SW =  VCC 

(Figure 6)

Full - 8 1 5 ns

Receiver Disable from  

Output  High

tHZ RL =  1kΩ,  CL =  15pF, SW =  GND 

(Figure 6)

Full - 8 1 5 ns

Tim e to Shutdown tSHDN (Note 11) Full 6 0 160 6 0 0 ns

Receiver Enable from  

Shutdown to Output  High

tZH(SHDN) RL =  1kΩ,  CL =  15pF, SW =  GND 

(Figure 6) , (Notes 11, 13)

Full - - 2 0 0 ns

Receiver Enable from  

Shutdown to Output  Low

tZL(SHDN) RL =  1kΩ,  CL =  15pF, SW =  VCC 

(Figure 6) , (Notes 11, 13)

Full - - 2 0 0 ns

NOTES:

6. All currents into device pins are posit ive;  all currents out  of device pins are negat ive. All voltages are referenced to device ground 

unless otherwise specified.

7. Supply current  specificat ion is valid for loaded drivers when DE =  0V.

8. Applies to peak current . See “Typical Perform ance Curves”  beginning on page 14 for m ore inform at ion.

9. Keep RE =  0 to prevent  the device from  entering SHDN.

10. The RE signal high t im e m ust  be short  enough ( typically < 100ns)  to prevent  the device from  enter ing SHDN.

11. Transceivers are put  into shutdown by br inging RE high and DE low. I f the inputs are in this state for less than 60ns, the parts 

are guaranteed not  to enter shutdown. I f the inputs are in this state for at  least  600ns, the parts are guaranteed to have entered 

shutdown. See “Low Power Shutdown Mode”  on page 13.

12. Keep RE =  VCC, and set  the DE signal low t im e > 600ns to ensure that  the device enters SHDN.

13. Set  the RE signal high t im e > 600ns to ensure that  the device enters SHDN.

14. Parameters with MI N and/ or MAX lim its are 100%  tested at  + 25° C, unless otherwise specified. Tem perature lim its established 

by character izat ion and are not  product ion tested.

15. See Figure 8 for m ore inform at ion, and for perform ance over- temperature.

16. Tested according to TI A/ EI A-485-A, Sect ion 4.2.6 (± 100V for 15µs at  a 1%  duty cycle) .

17. Lim its established by characterizat ion and are not  product ion tested.

Test  Ci r cu i t s an d  W av ef o r m s

FI GURE 1 A. VOD  AND VOC FI GURE 1 B. VOD  W I TH COMMON MODE LOAD

FI GURE 1 . DC DRI VER TEST CI RCUI TS

Elect r i ca l  Sp eci f i ca t ion s Test  Condit ions:  VCC =  4.5V to 5.5V;  Unless Otherwise Specified. Typicals are at  VCC =  5V, 

TA = + 25° C (Note 6) . Bo ld f ace l im i t s ap p ly  ov er  t h e op er at in g  t em p er at u r e r an g e, 

- 4 0 ° C t o  + 8 5 ° C. ( Con t in u ed )

PARAMETER SYMBOL TEST CONDI TI ONS

TEMP

( ° C)

MI N

( No t e 1 4 ) TYP

MAX

( No t e 1 4 ) UNI TS

D

DE

DI

VCC

VOD

VOC

RL/ 2

RL/ 2

Z

Y

D

DE

DI

VCC

VOD

3 7 5Ω

3 7 5Ω

Z

Y

RL =  6 0Ω
VCM  

- 7 V TO + 1 2 V

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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FI GURE 2 A. TEST CI RCUI T FI GURE 2 B. MEASUREMENT POI NTS

FI GURE 2 . DRI VER PROPAGATI ON DELAY AND DI FFERENTI AL TRANSI TI ON TI MES

FI GURE 3 A. TEST CI RCUI T FI GURE 3 B. MEASUREMENT POI NTS

FI GURE 3 . DRI VER ENABLE AND DI SABLE TI MES

FI GURE 4 A. TEST CI RCUI T FI GURE 4 B. MEASUREMENT POI NTS

FI GURE 4 . DRI VER DATA RATE

Test  Ci r cu i t s an d  W av ef o r m s  ( Con t in u ed )

D

DE

DI

VCC

SI GNAL
GENERATOR

CL =  1 00 pF

RDI FF

Z

Y CL =  1 00 pF

OUT ( Z)

3 V

0 V

1 .5 V1 .5V

VOH

VOLOUT ( Y)

t PLH t PHL

DI FF OUT ( Y -  Z)

t R

+ VOD

-VOD

90 % 90 %

t F

10 % 1 0%

DI

SKEW  =  | t PLH -  t PHL|

D

DE

DI
Z

Y

VCC

GNDSW

PARAMETER OUTPUT RE DI SW

CL 

( p F)

tHZ Y/ Z X 1/ 0 GND 15

tLZ Y/ Z X 0/ 1 VCC 15

tZH Y/ Z 0 (Note 9) 1/ 0 GND 100

tZL Y/ Z 0 (Note 9) 0/ 1 VCC 100

tZH(SHDN) Y/ Z 1 (Note 12) 1/ 0 GND 100

tZL(SHDN) Y/ Z 1 (Note 12) 0/ 1 VCC 100

SI GNAL
GENERATOR

5 0 0Ω

CL

OUT ( Y, Z)

3V

0V

1 .5V1 .5 V

VOH

0 V

VOH -  0 .5 V

t HZ

OUT ( Y, Z)

VCC

VOL
VOL +  0 .5V

t LZ

DE

OUTPUT HIGH

OUTPUT LOW

t ZL, t ZL(SHDN)

t ZH, t ZH(SHDN)

NOTE 10

2 .3V

2 .3 V

NOTE 10

NOTE 10

D

DE

DI

VCC

SI GNAL
GENERATOR

Z

Y

CD
VOD

+

-

6 0Ω

3 V

0 V

DI FF OUT ( Y -  Z)
+ VOD

-VOD

DI

0V

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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FI GURE 5 A. TEST CI RCUI T FI GURE 5 B. MEASUREMENT POI NTS

FI GURE 5 . RECEI VER PROPAGATI ON DELAY AND DATA RATE

FI GURE 6 A. TEST CI RCUI T FI GURE 6 B. MEASUREMENT POI NTS

FI GURE 6 . RECEI VER ENABLE AND DI SABLE TI MES

Test  Ci r cu i t s an d  W av ef o r m s  ( Con t in u ed )

SI GNAL
GENERATOR

R
RO

RE

A

B
0 V

1 5 p F

RO

+ 1 .5V

-1 .5 V

t PLH

0V0 V

VCC

0V

1 .5 V 1 .5V

t PHL

A

1 kΩ VCC

GNDSW

PARAMETER DE A SW

tHZ 0 + 1.5V GND

tLZ 0 -1.5V VCC

tZH (Note 10) 0 + 1.5V GND

tZL (Note 10) 0 -1.5V VCC

tZH(SHDN)  (Note 13) 0 + 1.5V GND

tZL(SHDN)  (Note 13) 0 -1.5V VCC

SI GNAL
GENERATOR

R
RO

RE

A

B
GND

1 5 p F

RO

3V

0V

1 .5V1 .5V

VOH

0 V

1 .5 V

VOH -  0 .5 V

t HZ

RO

VCC

VOL

1 .5V

VOL +  0 .5 V

t LZ

RE

OUTPUT HI GH

OUTPUT LOW

t ZL, t ZL(SHDN)

t ZH, t ZH(SHDN)

NOTE 10

NOTE 10

NOTE 10

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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Ap p l icat ion  I n f o r m at ion
RS-485 and RS-422 are different ial (balanced) data 

transmission standards used for long haul or noisy 

environments. RS-422 is a subset of RS-485, so RS-485 

transceivers are also RS-422 compliant. RS-422 is a 

point- to-mult ipoint (mult idrop) standard, which allows 

only one driver and up to 10 (assuming one unit  load 

devices) receivers on each bus. RS-485 is a true 

mult ipoint standard, which allows up to 32 one unit  load 

devices (any combinat ion of drivers and receivers) on 

each bus. To allow for mult ipoint operat ion, the RS-485 

specificat ion requires that drivers must handle bus 

content ion without sustaining any damage. 

Another important advantage of RS-485 is the extended 

common mode range (CMR), which specifies that the 

driver outputs and receiver inputs withstand signals that 

range from + 12V to -7V. RS-422 and RS-485 are 

intended for runs as long as 4000’, so the wide CMR is 

necessary to handle ground potent ial differences, as well 

as voltages induced in the cable by external fields.

Receiv er  ( Rx )  Feat u r es

These devices ut ilize a different ial input  receiver for 

maximum noise immunity and common mode reject ion. 

Input sensit ivity is bet ter than ±200mV, as required by 

the RS-422 and RS-485 specificat ions.

Rx outputs feature high drive levels ( typically 28mA @ 

VOL = 1V) to ease the design of opt ically coupled 

isolated interfaces.

Receiver input resistance of 96kΩ surpasses the RS-422 

specificat ion of 4kΩ, and is eight  t imes the RS-485 “Unit  

Load (UL)”  requirement of 12kΩ minimum. Thus, these 

products are known as “one-eighth UL” transceivers, and 

there can be up to 256 of these devices on a network 

while st ill complying with the RS-485 loading 

specificat ion.

Rx inputs funct ion with common mode voltages as great 

as ± 7V outside the power supplies ( i.e., + 12V and -7V), 

making them ideal for long networks where induced 

voltages are a realist ic concern.

All the receivers include a “ full fail-safe”  funct ion that 

guarantees a high level receiver output if the receiver 

inputs are unconnected ( float ing), shorted together, or 

connected to a terminated bus with all the transmitters 

disabled.

Receivers easily meet the data rates supported by the 

corresponding driver, and all receiver outputs are 

three-statable via the act ive low RE input. 

Dr iv er  ( Tx )  Feat u r es

The RS-485/ RS-422 driver is a different ial output device 

that delivers at  least 2.4V across a 54Ω load (RS-485), 

and at least 2.8V across a 100Ω load (RS-422). The 

drivers feature low propagat ion delay skew to maximize 

bit  width, and to minimize EMI , and all drivers are 

three-statable via the act ive high DE input. 

The 115kbps and 1Mbps driver outputs are slew rate 

lim ited to minimize EMI , and to minimize reflect ions in 

unterminated or improperly terminated networks. 

Outputs of the ISL3156E and ISL3158E drivers are not 

lim ited, so faster output transit ion t imes allow data rates 

of at least 20Mbps.

HI GH VOD  I MPROVES NOI SE I MMUNI TY AND 

FLEXI BI LI TY

The ISL315xE driver design delivers larger different ial 

output voltages (VOD)  than the RS-485 standard 

requires, or than most RS-485 transmit ters can deliver. 

The minimum ± 2.4V VOD guarantees at least ± 900mV 

more noise immunity than networks built  using standard 

1.5V VOD t ransmit ters. 

Another advantage of the large VOD is the ability to drive 

more than two bus terminat ions, which allows for 

ut ilizing the ISL315xE in “star”  and other 

mult i- terminated, “nonstandard”  network topologies. 

Figure 8, details the transmitter ’s VOD vs IOUT 

characterist ic, and includes load lines for six (20Ω)  and 

eight (15Ω)  120Ω terminat ions. The figure shows that 

the driver typically delivers 1.65/ 1.5V into 6/ 8 

terminat ions, even at the worst case temperature of 

+ 85°C. The RS-485 standard requires a minimum 1.5V 

VOD into two terminat ions, but the ISL315xE delivers 

RS-485 voltage levels with 3x to 4x the number of 

terminat ions.

Hot  Plu g  Fu n ct ion

When a piece of equipment powers up, there is a period 

of t ime where the processor or ASIC driving the RS-485 

control lines (DE, RE) is unable to ensure that the 

RS-485 Tx and Rx outputs are kept disabled. I f the 

equipment is connected to the bus, a driver act ivat ing 

prematurely during power-up may crash the bus. To 

avoid this scenario, the ISL315xE devices incorporate a 

“Hot Plug”  funct ion. Circuitry monitoring VCC ensures 

that, during power-up and power-down, the Tx and Rx 

outputs remain disabled, regardless of the state of DE 

and RE, if VCC is less than ~ 3.4V. This gives the 

processor/ ASIC a chance to stabilize and drive the 

RS-485 control lines to the proper states.

TI ME ( 4 0 µs/ DI V)

VCC

R
E

C
E

I
V

E
R

 O
U

T
P

U
T

 (
V

)

D
R

I
V

E
R

 Y
 O

U
T

P
U

T
 (

V
)

2 .5

5 .0

2 .5

5 .0

V
C

C
 (

V
)

RL =  1 kΩ

RO

0

2 .5

5 .0

0

0
A /Y

RL =  1 kΩ

3 .3 V3 .5 V

I SL3 1 5 x E

I SL3 1 5 x E

RE =  GND

DE, DI  =  VCC

FI GURE 7 . HOT PLUG PERFORMANCE ( I SL3 1 5 x E)  v s 

I SL8 3 0 8 8 E W I THOUT HOT PLUG 

CI RCUI TRY

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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ESD Pr o t ect ion

All pins on these devices include class 3 (> 7kV)  

Hum an Body Model (HBM)  ESD protect ion st ructures, 

but  the RS-485 pins (dr iver outputs and receiver 

inputs)  incorporate advanced st ructures allowing 

them  to surv ive ESD events in excess of ± 16.5kV 

HBM and ± 16.5kV (1/ 2 duplex)  I EC61000-4-2. The 

RS-485 pins are par t icular ly  vulnerable to ESD st r ikes 

because they typically connect  to an exposed port  on 

the exter ior  of the finished product .  Sim ply touching 

the port  pins, or  connect ing a cable, can cause an 

ESD event  that  m ight  dest roy unprotected I Cs. These 

new ESD st ructures protect  the device whether or  not  

it  is powered up, and without  degrading the RS-485 

com m on m ode range of - 7V to + 12V. This built - in 

ESD protect ion elim inates the need for  board level 

protect ion st ructures (e.g.,  t ransient  suppression 

diodes) ,  and the associated, undesirable capacit ive 

load they present .

I EC6 1 0 0 0 - 4 - 2  Test in g

The IEC61000 test method applies to finished 

equipment, rather than to an individual IC. Therefore, 

the pins most likely to suffer an ESD event are those that 

are exposed to the outside world ( the RS-485 pins in this 

case), and the IC is tested in its typical applicat ion 

configurat ion (power applied) rather than test ing each 

pin-to-pin combinat ion. The IEC61000 standard’s lower 

current lim it ing resistor coupled with the larger charge 

storage capacitor yields a test that is much more severe 

than the HBM test. The extra ESD protect ion built  into 

this device’s RS-485 pins allows the design of equipment 

meeting level 4 criteria without the need for addit ional 

board level protect ion on the RS-485 port .

AI R- GAP DI SCHARGE TEST METHOD

For this test method, a charged probe t ip moves toward 

the IC pin unt il the voltage arcs to it . The current 

waveform delivered to the IC pin depends on approach 

speed, humidity, temperature, etc., so it  is difficult  to 

obtain repeatable results. The ISL315xE 1/ 2 duplex 

RS-485 pins withstand ± 16.5kV air-gap discharges.

CONTACT DI SCHARGE TEST METHOD

During the contact discharge test, the probe contacts the 

tested pin before the probe t ip is energized, thereby 

elim inat ing the variables associated with the air-gap 

discharge. The result  is a more repeatable and 

predictable test, but equipment lim its prevent test ing 

devices at voltages higher than ± 9kV. The RS-485 pins of 

all the ISL315xE versions survive ± 9kV contact 

discharges.

Dat a  Rat e, Cab les, an d  Ter m in at ion s 

RS-485/ RS-422 are intended for network lengths up to 

4000’, but the maximum system data rate decreases as 

the transmission length increases. Devices operat ing at 

20Mbps are lim ited to lengths less than 100’, while the 

115kbps versions can operate at full data rates with 

lengths of several 1000’.

Twisted pair is the cable of choice for RS-485/ RS-422 

networks. Twisted pair cables tend to pick up noise and 

other electromagnet ically induced voltages as common 

mode signals, which are effect ively rejected by the 

different ial receivers in these ICs.

Proper terminat ion is imperat ive, when using the 20Mbps 

devices, to minimize reflect ions. Short networks using 

the 115kbps versions need not be terminated, but, 

terminat ions are recommended unless power dissipat ion 

is an overriding concern.

In point- to-point, or point- to-mult ipoint (single driver on 

bus) networks, the main cable should be terminated in 

its characterist ic impedance ( typically 120Ω)  at  the end 

farthest from the driver. I n mult i- receiver applicat ions, 

stubs connect ing receivers to the main cable should be 

kept as short  as possible. Mult ipoint (mult i-driver)  

systems require that the main cable be terminated in its 

characterist ic impedance at both ends. Stubs connect ing 

a transceiver to the main cable should be kept as short  

as possible.

Bu i l t - I n  Dr iv er  Ov er load  Pr o t ect ion

As stated previously, the RS-485 specificat ion requires 

that drivers survive worst case bus content ions 

undamaged. These devices meet this requirement via 

driver output short  circuit  current lim its, and on-chip 

thermal shutdown circuitry.

The driver output stages incorporate short  circuit  current 

lim it ing circuitry which ensures that the output current 

never exceeds the RS-485 specificat ion, even at the 

common mode voltage range extremes. 

In the event of a major short  circuit  condit ion, devices 

also include a thermal shutdown feature that disables the 

drivers whenever the die temperature becomes 

excessive. This elim inates the power dissipat ion, allowing 

the die to cool. The drivers automatically re-enable after 

the die temperature drops about 15°C. I f the content ion 

persists, the thermal shutdown/ re-enable cycle repeats 

unt il the fault  is cleared. Receivers stay operat ional 

during thermal shutdown.

Low  Pow er  Sh u t d ow n  Mod e

These CMOS transceivers all use a fract ion of the power 

required by their bipolar counterparts, but they also 

include a shutdown feature that reduces the already low 

quiescent ICC to a 70nA trickle. These devices enter 

shutdown whenever the receiver and driver are 

sim u l t an eou sly  disabled (RE = VCC and DE = GND) 

for a period of at least 600ns. Disabling both the driver 

and the receiver for less than 60ns guarantees that the 

transceiver will not enter shutdown. 

Note that receiver and driver enable t imes increase when 

the transceiver enables from shutdown. Refer to Notes 9, 

10, 11, 12 and 13, at the end of the “Electrical 

Specificat ion”  table on page 9, for more information.

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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Ty p ica l  Per f o r m an ce Cu r v es VCC =  5V, TA =  + 25° C;  Unless Otherwise Specified.

FI GURE 8 . DRI VER OUTPUT CURRENT v s 

DI FFERENTI AL OUTPUT VOLTAGE 

FI GURE 9 . DRI VER DI FFERENTI AL OUTPUT VOLTAGE 

v s TEMPERATURE

FI GURE 1 0 . DRI VER OUTPUT CURRENT v s SHORT 

CI RCUI T VOLTAGE 

FI GURE 1 1 . SUPPLY CURRENT v s TEMPERATURE 

FI GURE 1 2 . DRI VER DI FFERENTI AL PROPAGATI ON 

DELAY v s TEMPERATURE ( I SL3 1 5 0 E, 

I SL3 1 5 2 E)

FI GURE 1 3 . DRI VER DI FFERENTI AL SKEW  v s 

TEMPERATURE ( I SL3 1 5 0 E, I SL3 1 5 2 E)
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I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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FI GURE 1 4 . DRI VER DI FFERENTI AL PROPAGATI ON 

DELAY v s TEMPERATURE ( I SL3 1 5 3 E, 

I SL3 1 5 5 E)

FI GURE 1 5 . DRI VER DI FFERENTI AL SKEW  v s 

TEMPERATURE ( I SL3 1 5 3 E, I SL3 1 5 5 E)

FI GURE 1 6 . DRI VER DI FFERENTI AL PROPAGATI ON 

DELAY v s TEMPERATURE ( I SL3 1 5 6 E, 

I SL3 1 5 8 E)

FI GURE 1 7 . DRI VER DI FFERENTI AL SKEW  v s 

TEMPERATURE ( I SL3 1 5 6 E, I SL3 1 5 8 E)

FI GURE 1 8 . DRI VER AND RECEI VER W AVEFORMS, 

( I SL3 1 5 0 E, I SL3 1 5 2 E)

FI GURE 1 9 . DRI VER AND RECEI VER W AVEFORMS, 

( I SL3 1 5 3 E, I SL3 1 5 5 E)

Ty p ica l  Per f o r m an ce Cu r v es VCC =  5V, TA =  + 25° C;  Unless Otherwise Specified.  ( Con t in u ed )
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I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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FI GURE 2 0 . DRI VER AND RECEI VER W AVEFORMS, 

( I SL3 1 5 6 E, I SL3 1 5 8 E)

FI GURE 2 1 . RECEI VER OUTPUT CURRENT v s 

RECEI VER OUTPUT VOLTAGE 

Die Ch ar act er ist i cs

SUBSTRATE POTENTI AL ( POW ERED UP) :

GND

TRANSI STOR COUNT:

530

PROCESS:

Si Gate BiCMOS 

Ty p ica l  Per f o r m an ce Cu r v es VCC =  5V, TA =  + 25° C;  Unless Otherwise Specified.  ( Con t in u ed )
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I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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Pr od u ct s
Intersil Corporat ion is a leader in the design and manufacture of high-performance analog semiconductors. The 

Company's products address some of the industry's fastest growing markets, such as, flat  panel displays, cell phones, 

handheld products, and notebooks. Intersil's product families address power management and analog signal 

processing funct ions.  Go to www.intersil.com/ products  for a complete list  of Intersil product families.

* For a complete list ing of Applicat ions, Related Documentation and Related Parts, please see the respect ive device 

information page on intersil.com:  ISL3150E, ISL3152E, ISL3153E, ISL3155E, ISL3156E, ISL3158E

To report  errors or suggest ions for this datasheet, please go to www.intersil.com/ askourstaff

FITs are available from our website at http: / / rel.intersil.com/ reports/ search.php

Rev ision  Hist o r y
The revision history provided is for inform at ional purposes only and is believed to be accurate, but  not  warranted. Please go to 

web to m ake sure you have the latest  Rev. 

DATE REVI SI ON CHANGE

6/ 30/ 09 FN6363.2 Converted to New I ntersil Tem plate. Rev 2 Changes are as follows:

Page 1 -  I nt roduct ion was reworded in order to fit  graphs. Features Sect ion by list ing only key 

features. Added perform ance graphs.

Page 2 -  Updated Ordering inform at ion by num bering all notes and referencing them on each 

part . Added MSL Note as new standard with linked parts to device info page. Updated Pinout  

nam e to Pin Configurat ions with Pin Descript ions following on page 3.

Page 5 -  Added Boldface lim it  verbiage in Elect . spec table and bolded Min and Max over- tem p 

lim its.

Page 17 -  Added Revision History and Products informat ion with all links included.

1/ 17/ 08 FN6363.1 Added 8 Ld PDI P to ordering inform at ion, POD and Therm al resistance. Applied I ntersil 

Standards as follows:  Updated ordering inform at ion with Notes for tape and reel reference, 

pb- free PDI P and lead finish. Added pb- free reflow link and pb- free note to Therm al 

I nform at ion. Added E8.3 POD.

2/ 20/ 07 FN6363.0 Cosmet ic edit  to the I SL315xE data sheet , no rev, no date change, no form al per Denise 

Scarborough. Rem oved both com m as in this sentence in the first  paragraph:  "Each dr iver 

output , and receiver input , is protected against  ± 16.5kV ESD st r ikes without  latch-up."  

12/ 14/ 06 FN6363.0 I nit ial Release to web

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E
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I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E

Mini Small Outline Plastic Packages (MSOP)

NOTES:

1. These package dimensions are within allowable dimensions of 

JEDEC MO-187BA.

2. Dimensioning and tolerancing per ANSI Y14.5M-1994.

3. Dimension �D� does not include mold flash, protrusions or gate 

burrs and are measured at Datum Plane. Mold flash, protrusion

and gate burrs shall not exceed 0.15mm (0.006 inch) per side.

4. Dimension �E1� does not include interlead flash or protrusions 

and are measured at Datum Plane. Interlead flash and

protrusions shall not exceed 0.15mm (0.006 inch) per side.

5. Formed leads shall be planar with respect to one another within 

0.10mm (0.004) at seating Plane.

6. �L� is the length of terminal for soldering to a substrate.

7. �N� is the number of terminal positions.

8. Terminal numbers are shown for reference only.

9. Dimension �b� does not include dambar protrusion. Allowable 

dambar protrusion shall be 0.08mm (0.003 inch) total in excess

of �b� dimension at maximum material condition. Minimum space

between protrusion and adjacent lead is 0.07mm (0.0027 inch).

10. Datums and to be determined at Datum plane 

.

11. Controlling dimension: MILLIMETER. Converted inch dimen-

sions are for reference only.

L

0.25

(0.010)

L1
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R

4X θ

4X θ

GAUGE

PLANE

SEATING

PLANE

EE1

N

1 2

TOP VIEW

INDEX

AREA

-C-

-B-

0.20 (0.008) A B C

SEATING

PLANE

0.20 (0.008) C

0.10 (0.004) C

-A-
-H-

SIDE VIEW

b

e

D

A

A1

A2

-B-

END VIEW0.20 (0.008) C D

E1

CL

C

a

- H -

-A - - B -

- H -

M8.118 (JEDEC MO-187AA)
8 LEAD MINI SMALL OUTLINE PLASTIC PACKAGE

SYMBOL

INCHES MILLIMETERS

NOTESMIN MAX MIN MAX

A 0.037 0.043 0.94 1.10 -

A1 0.002 0.006 0.05 0.15 -

A2 0.030 0.037 0.75 0.95 -

b 0.010 0.014 0.25 0.36 9

c 0.004 0.008 0.09 0.20 -

D 0.116 0.120 2.95 3.05 3

E1 0.116 0.120 2.95 3.05 4

e 0.026 BSC 0.65 BSC -

E 0.187 0.199 4.75 5.05 -

L 0.016 0.028 0.40 0.70 6

L1 0.037 REF 0.95 REF -

N 8 8 7

R 0.003 - 0.07 - -

R1 0.003 - 0.07 - -

0 5o 15o 5o 15o -

α 0o 6o 0o 6o -

Rev. 2 01/03
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I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E

Mini Small Outline Plastic Packages (MSOP)

NOTES:

1. These package dimensions are within allowable dimensions of 

JEDEC MO-187BA.

2. Dimensioning and tolerancing per ANSI Y14.5M-1994.

3. Dimension �D� does not include mold flash, protrusions or gate 

burrs and are measured at Datum Plane. Mold flash, protrusion

and gate burrs shall not exceed 0.15mm (0.006 inch) per side.

4. Dimension �E1� does not include interlead flash or protrusions 

and are measured at Datum Plane. Interlead flash and

protrusions shall not exceed 0.15mm (0.006 inch) per side.

5. Formed leads shall be planar with respect to one another within 

0.10mm (.004) at seating Plane.

6. �L� is the length of terminal for soldering to a substrate.

7. �N� is the number of terminal positions.

8. Terminal numbers are shown for reference only.

9. Dimension �b� does not include dambar protrusion. Allowable 

dambar protrusion shall be 0.08mm (0.003 inch) total in excess

of �b� dimension at maximum material condition. Minimum space

between protrusion and adjacent lead is 0.07mm (0.0027 inch).

10. Datums  and  to be determined at Datum plane 

.

11. Controlling dimension: MILLIMETER. Converted inch dimen-

sions are for reference only
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- H -

M10.118 (JEDEC MO-187BA)
10 LEAD MINI SMALL OUTLINE PLASTIC PACKAGE

SYMBOL

INCHES MILLIMETERS

NOTESMIN MAX MIN MAX

A 0.037 0.043 0.94 1.10 -

A1 0.002 0.006 0.05 0.15 -

A2 0.030 0.037 0.75 0.95 -

b 0.007 0.011 0.18 0.27 9

c 0.004 0.008 0.09 0.20 -

D 0.116 0.120 2.95 3.05 3

E1 0.116 0.120 2.95 3.05 4

e 0.020 BSC 0.50 BSC -

E 0.187 0.199 4.75 5.05 -

L 0.016 0.028 0.40 0.70 6

L1 0.037 REF 0.95 REF -

N 10 10 7

R 0.003 - 0.07 - -

R1 0.003 - 0.07 - -

5o 15o 5o 15o -

α 0o 6o 0o 6o -

Rev. 0 12/02

θ
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I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E

Small Outline Plastic Packages (SOIC)

NOTES:

1. Symbols are defined in the �MO Series Symbol List� in Section 2.2 of 

Publication Number 95.

2. Dimensioning and tolerancing per ANSI Y14.5M-1982.

3. Dimension �D� does not include mold flash, protrusions or gate burrs. 

Mold flash, protrusion and gate burrs shall not exceed 0.15mm (0.006

inch) per side.

4. Dimension �E� does not include interlead flash or protrusions. Interlead 

flash and protrusions shall not exceed 0.25mm (0.010 inch) per side.

5. The chamfer on the body is optional. If it is not present, a visual index 

feature must be located within the crosshatched area.

6. �L� is the length of terminal for soldering to a substrate.

7. �N� is the number of terminal positions.

8. Terminal numbers are shown for reference only.

9. The lead width �B�, as measured 0.36mm (0.014 inch) or greater 

above the seating plane, shall not exceed a maximum value of

0.61mm (0.024 inch).

10. Controlling dimension: MILLIMETER. Converted inch dimensions 

are not necessarily exact.

INDEX
AREA

E

D

N

1 2 3

-B-

0.25(0.010) C AM B S

e

-A-

L

B

M

-C-

A1

A

SEATING PLANE

0.10(0.004)

h x 45o

C

H 0.25(0.010) BM M

α

M14.15 (JEDEC MS-012-AB ISSUE C)

14 LEAD NARROW BODY SMALL OUTLINE PLASTIC 

PACKAGE

SYMBOL

INCHES MILLIMETERS

NOTESMIN MAX MIN MAX

A 0.0532 0.0688 1.35 1.75 -

A1 0.0040 0.0098 0.10 0.25 -

B 0.013 0.020 0.33 0.51 9

C 0.0075 0.0098 0.19 0.25 -

D 0.3367 0.3444 8.55 8.75 3

E 0.1497 0.1574 3.80 4.00 4

e 0.050 BSC 1.27 BSC -

H 0.2284 0.2440 5.80 6.20 -

h 0.0099 0.0196 0.25 0.50 5

L 0.016 0.050 0.40 1.27 6

N 14 14 7

α 0o 8o 0o 8o -

Rev. 0 12/93
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I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E

Dual-In-Line Plastic Packages (PDIP)

CL

E

eA

C

eB

eC

-B-

E1
INDEX

1 2 3 N/2

N

AREA

SEATING

BASE
PLANE

PLANE

-C-

D1

B1

B

e

D

D1

AA2

L

A1

-A-

0.010 (0.25) C AM B S

NOTES:

1. Controlling Dimensions: INCH. In case of conflict between 

English and Metric dimensions, the inch dimensions control.

2. Dimensioning and tolerancing per ANSI Y14.5M-1982.

3. Symbols are defined in the �MO Series Symbol List� in Section 

2.2 of Publication No. 95.

4. Dimensions A, A1 and L are measured with the package seated 

in JEDEC seating plane gauge GS-3.

5. D, D1, and E1 dimensions do not include mold flash or protru-

sions. Mold flash or protrusions shall not exceed 0.010 inch

(0.25mm).

6. E and are measured with the leads constrained to be per-

pendicular to datum .

7. eB and eC are measured at the lead tips with the leads uncon-

strained. eC must be zero or greater.

8. B1 maximum dimensions do not include dambar protrusions. 

Dambar protrusions shall not exceed 0.010 inch (0.25mm).

9. N is the maximum number of terminal positions.

10. Corner leads (1, N, N/2 and N/2 + 1) for E8.3, E16.3, E18.3, 

E28.3, E42.6 will have a B1 dimension of 0.030 - 0.045 inch

(0.76 - 1.14mm).

eA
-C-

E8.3 (JEDEC MS-001-BA ISSUE D)

8 LEAD DUAL-IN-LINE PLASTIC PACKAGE

SYMBOL

INCHES MILLIMETERS

NOTESMIN MAX MIN MAX

A - 0.210 - 5.33 4

A1 0.015 - 0.39 - 4

A2 0.115 0.195 2.93 4.95 -

B 0.014 0.022 0.356 0.558 -

B1 0.045 0.070 1.15 1.77 8, 10

C 0.008 0.014 0.204 0.355 -

D 0.355 0.400 9.01 10.16 5

D1 0.005 - 0.13 - 5

E 0.300 0.325 7.62 8.25 6

E1 0.240 0.280 6.10 7.11 5

e 0.100 BSC 2.54 BSC -

eA 0.300 BSC 7.62 BSC 6

eB - 0.430 - 10.92 7

L 0.115 0.150 2.93 3.81 4

N 8 8 9

Rev. 0 12/93
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I ntersil products are m anufactured, assem bled and tested ut ilizing I SO9000 quality systems as noted

in the quality cert ificat ions found at  www.intersil.com / design/ quality

I ntersil products are sold by descript ion only. I ntersil Corporat ion reserves the right  to make changes in circuit  design, software and/ or specificat ions

at any t ime without not ice. Accordingly, the reader is caut ioned to verify that  data sheets are current  before placing orders. I nformat ion furnished by
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For addit ional products, see www.intersil.com/ product_tree

I SL3 1 5 0 E, I SL3 1 5 2 E, I SL3 1 5 3 E, I SL3 1 5 5 E, I SL3 1 5 6 E, I SL3 1 5 8 E

Small Outline Plastic Packages (SOIC)

INDEX
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SEATING PLANE

0.10(0.004)
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C
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α

NOTES:

1. Symbols are defined in the “MO Series Symbol List” in Section 2.2 of 

Publication Number 95.

2. Dimensioning and tolerancing per ANSI Y14.5M-1982.

3. Dimension “D” does not include mold flash, protrusions or gate burrs. 

Mold flash, protrusion and gate burrs shall not exceed 0.15mm (0.006

inch) per side.

4. Dimension “E” does not include interlead flash or protrusions. Inter-

lead flash and protrusions shall not exceed 0.25mm (0.010 inch) per

side.

5. The chamfer on the body is optional. If it is not present, a visual index 

feature must be located within the crosshatched area.

6. “L” is the length of terminal for soldering to a substrate.

7. “N” is the number of terminal positions.

8. Terminal numbers are shown for reference only.

9. The lead width “B”, as measured 0.36mm (0.014 inch) or greater 

above the seating plane, shall not exceed a maximum value of

0.61mm (0.024 inch).

10. Controlling dimension: MILLIMETER. Converted inch dimensions 

are not necessarily exact.

M8.15 (JEDEC MS-012-AA ISSUE C)

8 LEAD NARROW BODY SMALL OUTLINE PLASTIC PACKAGE

SYMBOL

INCHES MILLIMETERS

NOTESMIN MAX MIN MAX

A 0.0532 0.0688 1.35 1.75 -

A1 0.0040 0.0098 0.10 0.25 -

B 0.013 0.020 0.33 0.51 9

C 0.0075 0.0098 0.19 0.25 -

D 0.1890 0.1968 4.80 5.00 3

E 0.1497 0.1574 3.80 4.00 4

e 0.050 BSC 1.27 BSC -

H 0.2284 0.2440 5.80 6.20 -

h 0.0099 0.0196 0.25 0.50 5

L 0.016 0.050 0.40 1.27 6

N 8 8 7

α 0° 8° 0° 8° -
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