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ADM2682E/ADM2687E

e

FTRTCOELIEENEFND T T 7 REHEEL LET, 3.0 < Vee <55V, FRIFEEDRWIRY | 37X COR/ IR KRARRITHESEENE
FPICHE T, BRI EDRVIRY . T _XTo typ AL, Ta=25°C, Vee=5V THELET,

=1.
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
ADM2687E SUPPLY CURRENT Icce
Data Rate < 500 kbps 90 mA Vee=3.3V, 100 Q load between Y and Z
72 mA Vee =5V, 100 Q load between Y and Z
125 mA Vee=3.3V, 54 Qload between Y and Z
98 mA Vee =5V, 54 Qload between Y and Z
140 mA 120 Q load between Y and Z
ADM2682E SUPPLY CURRENT Icc
Data Rate = 16 Mbps 175 mA 120 Q load between Y and Z
260 mA 54 Q load between Y and Z
Data Rate = 16 Mbps, 4.5 <V <55V 130 mA 120 Q load between Y and Z
200 mA 54 Q load between Y and Z
ISOLATED SUPPLY VOLTAGE Visoour 33 v
DRIVER
Differential Outputs
Differential Output Voltage, Loaded [Vonz| 2.0 3.6 \% Ry =100 Q (RS-422), see Figure 29
1.5 3.6 v R =54 Q (RS-485), see Figure 29
[Vops| 1.5 3.6 A\ =7V < Vigst1 £ 12V, see Figure 30
A|Vop| for Complementary Output States A[Vop| 0.2 v Ry =54 Q or 100 Q, see Figure 29
Common-Mode Output Voltage Voc 3.0 \Y% RL =154 Q or 100 Q, see Figure 29
AlVoc| for Complementary Output States AlVoc| 0.2 v RL =154 Q or 100 Q, see Figure 29
Short-Circuit Output Current Tos 200 mA
Output Leakage Current (Y, Z) To 30 LA DE=0V, RE=0 V,Vee=0Vor3.6V,
Vn=12V
-30 pA DE=0V,RE=0V, Vec=0Vor3.6V,
Vin=-7V
Logic Inputs DE, ﬁ, TxD
Input Threshold Low Vi 0.27 Ve \% DE, RE, TxD
Input Threshold High Vi 07Vee |V DE, RE, TxD
Input Current I -10 0.01 10 pA DE, RE, TxD
RECEIVER
Differential Inputs
Differential Input Threshold Voltage V1u -200 -125 =30 mV “TV<Vem<+I12V
Input Voltage Hysteresis Viys 15 mV Voc=0V
Input Current (A, B) I 125 HA DE=0V,Vec=0Vor3.6V, V=12V
-100 pA DE=0V,Vec=0Vor3.6V,Vy=-7V
Line Input Resistance Ry 96 kQ “TV<Vem<+I12V
Logic Outputs
Output Voltage Low VoL 0.2 0.4 A% Io=15mA,VA,—Vg=—02V
Output Voltage High Vou Vee— Vee— A\ Io=-15mA,V,-Vz=02V
0.3 0.2
Short-Circuit Current 100 mA
COMMON-MODE TRANSIENT IMMUNITY' 25 kV/us | Vem = 1KkV, transient magnitude = 800 V

"CM i, AR HEL L 72 B EE L OO0 D IICHERF C& B RME— REEDR K AL —L— T, Vey ik, Yy 7 M E A2 L OB OFRME— NEMETT,
WEPEEEIRIE L, FFEE— FOFEA LD DFIHEZR LET, FMHE— FEEAL—L— NI, L ENY XL TR OMFEEE— FEE= vy VICEl S E
R
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ADM2682E/ADM2687E

ADM2682E 4 A I V4 {14
Ta =—-40°C~+85°C,

= 2.
Parameter Symbol Min Typ Max | Unit Test Conditions/Comments
DRIVER
Maximum Data Rate 16 Mbps
Propagation Delay, Low to High topLH 63 100 ns RL=54Q, Cy; =C, =100 pF, see Figure 31 and Figure 35
Propagation Delay, High to Low topHL 64 100 ns RL=54Q, C.; =C, =100 pF, see Figure 31 and Figure 35
Output Skew tskEW 1 8 ns R =54 Q, C.; = C, =100 pF, see Figure 31 and Figure 35
Rise Time/Fall Time tor, tor 15 ns Ry =54 Q, Cp, = Cyi, =100 pF, see Figure 31 and Figure 35
Enable Time tz, tzu 120 ns R =110 Q, C. =50 pF, see Figure 32 and Figure 37
Disable Time tLz, thz 150 ns R =110 Q, C. =50 pF, see Figure 32 and Figure 37
RECEIVER
Propagation Delay, Low to High trpLH 94 110 ns CL =15 pF, see Figure 33 and Figure 36
Propagation Delay, High to Low trpHL 95 110 ns CL = 15 pF, see Figure 33 and Figure 36
Output Skew' tskEw 1 12 ns CL =15 pF, see Figure 33 and Figure 36
Enable Time tzL, tzu 15 ns Ry =1kQ, C, = 15 pF, see Figure 34 and Figure 38
Disable Time trz, thz 15 ns Ry =1kQ, C, =15 pF, see Figure 34 and Figure 38
VA TCIRAE L £,
ADM2687E 2 A X {t#k
Ta =—-40°C~+85°C,
3.
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
DRIVER
Maximum Data Rate 500 kbps
Propagation Delay, Low to High topLu 250 503 700 ns RL=54Q, C; =C, =100 pF, see Figure 31 and Figure 35
Propagation Delay, High to Low topHL 250 510 700 ns RL=54Q, Cp, =C,=100 pF, see Figure 31 and Figure 35
Output Skew tsKEW 7 100 ns R =54 Q, C.; = Cp, =100 pF, see Figure 31 and Figure 35
Rise Time/Fall Time tor, toF 200 1100 ns R =54 Q, C.; = C, = 100 pF, see Figure 31 and Figure 35
Enable Time tzr, tzu 2.5 us RL=110 Q, CL =50 pF, see Figure 32 and Figure 37
Disable Time trz, tuz 200 ns R =110 Q, C. =50 pF, see Figure 32 and Figure 37
RECEIVER
Propagation Delay, Low to High trpLH 91 200 ns CL = 15 pF, see Figure 33 and Figure 36
Propagation Delay, High to Low trPHL 95 200 ns CL =15 pF, see Figure 33 and Figure 36
Output Skew tskEw 4 30 ns CL =15 pF, see Figure 33 and Figure 36
Enable Time tzr, tzu 15 ns RL=1kQ, C, = 15 pF, see Figure 34 and Figure 38
Disable Time tiz, thz 15 ns Ry =1kQ, C, = 15 pF, see Figure 34 and Figure 38
KNy lr—U%E
= 4.
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
Resistance (Input-to-Output)' Rro 10" Q
Capacitance (Input-to-Output)’ Cro 3 pF f=1MHz
Input Capacitance’ G 4 pF

VFRL 2L 2T NA AL R LET, T7hbb, BV I~Er 8EZMAICHR L, B o~ 16 ZfHAICHER L ET,
IANBRIMMEEDOANT—4 - B 7T T FiE,
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ADM2682E/ADM2687E

R

% 5.ADM2682E/ADM2687E 3B7E (B )

Organization Approval Type

UL (Pending) To be recognized under the UL 1577 Component Recognition Program of Underwriters Laboratories, Inc.
Single protection, 5000 V rms isolation voltage.

In accordance with UL 1577, each ADM2682E/ADM2687E is proof tested by applying an insulation test voltage > 6000 V rms for 1
second.

CSA (Pending) To be approved under CSA Component Acceptance Notice #5A.

Reinforced insulation per IEC 60601-1, 250 V rms (353 V peak) maximum working voltage.

Basic insulation per IEC 60601-1, 400 V rms (566 V peak) maximum working voltage.

Reinforced insulation per CSA 60950-1-07 and IEC 60950-1, 380 V rms (537 V peak) maximum working voltage.
Basic insulation per CSA 60950-1-07 and IEC 60950-1, 600 V rms (848 V peak) maximum working voltage.

VDE (Pending) To be certified according to DIN EN 60747-5-2 (VDE 0884 Part 2):2003-01.

In accordance with DIN EN 60747-5-2, each ADM2682E/ADM2687E is proof tested by applying an insulation test voltage >1590 V
peak for 1 second.

BB E S UREMREED L

*6.

Parameter Symbol Value Unit Test Conditions/Comments

Rated Dielectric Insulation Voltage 5000 Vrms | l-minute duration

Minimum External Air Gap (Clearance) L(I01) >8.0 mm Measured from input terminals to output terminals,
shortest distance through air

Minimum External Tracking (Creepage) L(102) >8.0 mm Measured from input terminals to output terminals,
shortest distance along body

Minimum Internal Gap (Internal Clearance) 0.017 min mm Insulation distance through insulation

Tracking Resistance (Comparative Tracking Index) CTI >175 v DIN IEC 112/VDE 0303-1

Isolation Group 1Ia Material Group (DIN VDE 0110:1989-01, Table 1)

Rev. 0 — 5/22 —
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VDE 0884 #f# 451 (REED)

ZOTA Y L—=2%, BRMERIRIET — 2 N TORARNRERNT A Y L—a AT LTHEZ T, Zattr —# O, &

R Ao THREICT 2 MERH Y £,

=7
Description Test Conditions/Comments Symbol Characteristic Unit
CLASSIFICATIONS
Installation Classification per DIN VDE 0110 for
Rated Mains Voltage
<300 V rms TtoIV
<450 V rms Tto III
<600 V rms ItoIl
Climatic Classification 40/85/21
Pollution Degree Table 1 of DIN VDE 0110 2
VOLTAGE
Maximum Working Insulation Voltage Viorm 846 V peak
Input-to-Output Test Voltage Vir
Method bl Viorm % 1.875 = Vpg, 100% production tested, 1590 V peak
tm = 1 sec, partial discharge < 5 pC
Method a
After Environmental Tests, Subgroup 1 Viorm X 1.6 = Vpg, t, = 60 sec, partial discharge <5 pC 1375 V peak
After Input and/or Safety Test, Viorm X 1.2 = Vpg, t, = 60 sec, partial discharge <5 pC 1018 V peak
Subgroup 2/Subgroup 3
Highest Allowable Overvoltage Transient overvoltage, trg = 10 sec Vir 6000 V peak
SAFETY-LIMITING VALUES Maximum value allowed in the event of a failure
Case Temperature Ts 150 °C
Input Current Is, ineut 265 mA
Output Current Is oureur | 335 mA
Insulation Resistance at Tg Vio=500V Rg >10° Q

Rev. 0
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ADM2682E/ADM2687E

e RAERE

FRHTHREDRVIRY | Ta=25°C, §XTOEBLEFZNLZND =9 B EEHESE
T R gL LET,
v = i Parameter Max | Unit Reference Standard
%= 8. AC Voltage
Parameter Rating Bipolar Waveform 424 Vopeak | All ceﬁiﬁc_atjons,
50-year minimum
Vee o -05Vto+7V lifetime
Digital Input Voltage (DE, RE, TxD) —0.5VtoVpp+0.5V Unipolar Waveform
Digital Output Voltage (RxD) —0.5VtoVpp+0.5V Basic Insulation 600 V peak
Driver Output/Receiver Input Voltage 9Vio+l4V Reinforced Insulation 537 | Vpeak | Maximum approved
Operating Temperature Range —40°C to +85°C working voltage per
o o IEC 60950-1

Storage Temperature Range —55°C to +150°C
ESD (Human Body Model) on £15 kV DC Voltage

A, B, Y, and Z pins Basic Insulation 600 V peak
ESD (Human Body Model) on Other Pins +2 kV Reinforced Insulation 537 Vpeak | Maximum approved

° ki It:

Thermal Resistance 054 52°C/W ;gg ég’gsvg_ 1age per
Lead Temperature P74V L—s a VERBEICND 2 EEFEORE S2EKRLET. EMC

Soldering (10 sec) 260°C ONTHE, MgEFmOE s v a v EBRLTIZS N,

Vapor Phase (60 sec) 215°C

Infrared (15 sec) 220°C

ESDDERE

RO KREREBZD A NV AEMZ D LT R
HAWGREEZ 5252 ER8HY £, ZOREITA LR
EROBHEDHEBRETIHDOTHY, ZOHFEOEED A
Y7 a CRETAHEEU ETOT A, REEEED T
LOTEH Y FHA, T/ A% RIS R K ERAIRRE I
B ET NS ADEWEMEICEEREY 52 F7,

ESD (BEKE) OEEEZITOT VT NS XT

T, BREHNZT A ZAREE AR — R, RS
NREWEEHETHZENH Y £9, KRB GIT YL
ME OEFFFEANT T dH B ESD (7RI & P LTIk

‘Q: \ ETN, TAL ABREE RN X — O BHEE -

TSa, BGEACDTRESRH D £, Lisio
To PERESEMREIE T 2 B 1T 5 720, ESD Ik
T MO R TYHEE AL LD Z LA BB LET,
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EVEES KU E HEEERA

# 10.E »HBED I EA

GND4 [1]| © [16] GND,
Vee [2] [15] Visoin

RxD [3] [12] A
D13 ADM2682E/
RE[4]| ADM2687E |[2]B

DE [5] TOP VIEW 1z] 2
TxD [6]| (Notto Scale) [[11]Y

Vee [10] Visoout
GND, [9] GND,
NOTES

09927-002

1. PIN 10 AND PIN 15 MUST BE
CONNECTED EXTERNALLY.

2.EVERE

vUEE | iEE B

1 GND, 7oy k@Y y 74,

2 Vee B, ey 7, B2l IOBIC01IuF & 001 pF OFH v 7V 7« avF o EeEd 5 2 LA
SNET,

3 RxD Ly —ROMATF =4, ZOHNIIA-B)Z30mVO L XS - LAULIZ, (A-B)<-200mVOD & &, m— « L
JNZENENRVET, LYY= NART 4 AT =T L ENTL &, TROBREBANA - LYLZERB S & &,
ZOMINFARY — « 27— MREEIZZR Y 97,

4 RE LY=L R =T NN, TITF 47+ 0= AH, ZOANET—+ LAYUCT DL, Ly—A0RA Z—T L
e A LeULIZT AL, LY ARTF AT LI NET,

5 DE RIANRDAX—=T VAT, ZOARIENA + LT DHE, RTIANBALRX—T IS, B— -« LYLZT
He. RIANNF 4 2 —T L ENET,

6 TxD RIA RIS, RIAADEEET LT — 2RI OANCAT ENET,

7 Vee BR, ey 7, 7LV 8DEIC0IpF & IOUWF DT Ay TV 7« av T o 8T 5 2 L3RS
nEJ,

8 GND, 770y RmYy 74,

9 GND, 7T R R,

10 Visoout MkRERN T, 2O L, SMBT Vison MR T 2R ERHV 3, B 10 LB 9OMIZ 10 uF O Y H—
NWearvTF o0l pyFOT Ay TV 7« arT o aET 52 ERfERINET,

11 Y RZ A NFERERH T,

12 z R A SR T,

13 B L= RN T,

14 A L —NFEREEA T,

15 Visow HEFTEIRA T, 2O T, SMET Visoour ~MERET 2L ENH Y £9°, B2 15 L E Y 16 OREFIZ 0.1 uF & 0.01
WFEDTH TV avT oy s 2 EnfERsnEd,

16 GND, 770 R A,
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MAXIMUM NUMBER OF TRANSCEIVERS ON BUS = 256

ADM2582E/
ADM2587E

ADM2682E/
ADM2687E

ADM2682E/
ADM2687E

ADM2682E/
ADM2687E

RxD RE DE TxD RxD RE DE TxD

NOTES
1. R7 IS EQUAL TO THE CHARACTERISTIC IMPEDANCE OF THE CABLE.
2. ISOLATION NOT SHOWN.
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MAXIMUM NUMBER OF NODES = 256

MASTER SLAVE
Y
D TxD
z
DE
B RE
Rr A R RxD
ADM2682E/ ADM2682E/
ADM2687E ADM2687E
A B z Y
SLAVE SLAVE
oo e R
ADM2682E/ ADM2682E/
ADM2687E ADM2687E
RxD RE DE TxD RxD RE DE TxD

NOTES
1. Ry IS EQUAL TO THE CHARACTERISTIC IMPEDANCE OF THE CABLE.
2. ISOLATION NOT SHOWN.
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4.

STk

*

F—F—- HAF

0.30 (0.0118) [

13.00 (0.5118)
12.60 (0.4961)

AAAAAAAA |

7.60 (0.2992)
7.40 (0.2913)

3 s 10.65 (0.4193)
10.00 (0.3937)

dUHEEHEE

__ 0.75(0.0295)

*| | 0.25 (0.0008) * 4%

2,65 (0.1043)
2.35 (0.0925)

0.10(0.0039) ¥ [Tl nl:lnlj‘ ()
COPLANARITY F~ | [ T T
0.10

| \ SEATING 4 -—I |<-

PLANE  0.33 (0.0130) 1.27 (0.0500)

1.27
0.51 (0.0201) 0.33 (0.0130)
(04520 331 (00122) 0.20 (0.0079) 0.40 (0.0157)

BSC = 0.31(0.0122)

COMPLIANT TO JEDEC STANDARDS MS-013-AC
CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

10-12-2010-A

4816 EUIBERE—IL - TINITA Yy - NyFr—2 PNEIEE#®({LE [SOIC_IC]

T4 K- RT 4 (RIH16-1)
<A mm (14 > F)

Model' Data Rate (Mbps) Temperature Range Package Description Package Option
ADM2682EBRIZ 16 —40°C to +85°C 16-Lead SOIC_IC RI-16-1
ADM2682EBRIZ-RL7 16 —40°C to +85°C 16-Lead SOIC_IC RI-16-1
ADM2687EBRIZ 0.5 —40°C to +85°C 16-Lead SOIC_IC RI-16-1
ADM2687EBRIZ-RL7 0.5 —40°C to +85°C 16-Lead SOIC_IC RI-16-1
EVAL-ADM2682EEBZ ADM2682E Evaluation Board

EVAL-ADM2687EEBZ ADM2687E Evaluation Board

! Z = RoHS YEfLEL &,
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