19-0742; Rev 0; 1/07

INAXIMV

UDFN/YY or—SDN—=DFa1—T LYo

RS-485/RS-422 5 >2—/%

=

+5V. N—=DFa1—TL v, +£15kV ESDRED
RS-485 b= —/\MAX13485E/MAX13486Eld11&
DRZANETEBOL O—N\EHATNET, 2o
DTFINAZIICIETTAIE—JRBARNES TS,
Lo—INAIDF =T F =13 a—bDgE. Lo—/N\
HAEO Y ONA ERBDZEDMREESNTINE T, #&im
SINFENZEDIRTD IS VI VINTFA4E—TIL
EBODTWBUN A E—F )&, LI —/\EADIT
OwoNAERYFY, MAX13485E/MAX13486E
[ZIERY MRy THgED b > TH Y., EREAZE
| ERIEARFO/NZ EDBO=BRZHRLE T,
MAX13485ElF2)Il—L — hEHESE- KR4 1\H
s >THY . EMIZR/NMEL., RBE)ICHKRIG L /=T —
TIVICERT D DREANELLBEY . Z5500kbpsd
IS5—DEIMEENAIEETT . MAX13486ED K= A/
DR2I—L— MIFIBRETNTUVEN =0, &5 16Mbps
DIEERENABETT .
MAX13485E/MAX13486ED L > —/\DAHNA > E—
FURIV/ABRNERFETHY . 2Dz, /N2 EIZ128(@
DS —NEERITDIENTEEFT, ZN5D
FINAZIN—TTF1—TL v oRBEEER LT
9, RSAM/N\DIXRTOEAIE LIV VRF1ETIL
IC& D+ 15KVDESDRENINTIVET, MAX13485E/
MAX13486EIZ8E VSOPHBIUVEAR—ID8E
ULDEN/XY A — D TREESNE T, o7 /N1 2L
-40C~+85COOREESEE TENMEL X9,

PIVr—3>
A—F AT A A%
TEEIY rO—)L

BE

¢ +5VENE

¢ EIA/TIA-485(C M BDED 7T AILEz—TL2—N

¢ FLOALZ TV —2 3 BICKRY MRy THEE

* WEINEZAIN—L—FIRICK>2>TIS—T7U—0D
F—HEEHLBTH(MAX13485E)

¢ B&R/N—232(MAX13488E)I3&&E16Mbps®d
{mE D AT BE

¢ RS-485/RS-422M1/0imFlde 12— HhT+
ETFILT+15kVDESD{RE

¢ 1/ABGEFICK DT, NREICEKX128E®
S o—NOERBEH ETEE

¢ FAR—2ADBEUDFNZ /= I3¥£FRIZEDBE>SOP
Ny —I TR

BB/ &IRHNA K

PIN- SLEW-RATE PKG
PART PACKAGE LIMITED CODE
MAX13485EELA+T 8 uDFN Yes L822-1
MAX13485EESA+ 8 SO Yes S8-2
MAX13486EELA+T 8 uDFN No L822-1
MAX13486EESA+ 8 SO No S8-2

+HIFT )=\ T—D%RLE T,
F D IANTOT/NA Z2UF-40C~+85C TOERENRIES N T

TXBET—5ERE NET,
BEHVAC X7 A
EVEE
TOP VIEW
Voe B A GND
MAXIM
MAX13485F
MAX13486E D‘E
*- 0.1F
Tl ey ey I
1 o + \—4 —
plozrisnd Roiﬂ; fvcc -
RO RE DE DI E -2 T o B - o - B
DFN o3| o MWW
T 4 5 A A
+ o -4 .
RO Eﬁ? E Vee T;%
=6ND
MAXIM T2 718 S0
MAX13485E [2] o %
MAX13486F  OE [3] S
o [4] 5] oD
SO
M AXI/ Maxim Integrated Products 1

ARF—5 2 — MIEH ST NIZABIEMaxim Integrated Products DR G REBRT—5 > — M ZBIERLIZHDTY, BRICKIELDHEERD
BUICDWTIFERZENNRE T, EREABOIEERICIIHRERT—5 2 — M ISRES0,

ERY O TIVRUBHRT—9 — FOAFEICIE. YFILDHR—LR—D%ZFIAL EE 0\, http://japan.maxim-ic.com

F98PE LXVIN/AS8TE EXVIN



MAX13485E/MAX13486E

UDFN/NY &r—S@N—=FF1—TL w2
RS-485/RS-422 5> —/%

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.) Operating Temperature Range
Junction Temperature..................
Storage Temperature Range ....
Lead Temperature (soldering, 10s)

Continuous Power Dissipation (Ta = +70°C)
8-Pin SO (derate 5.9mW/°C above +70°C).................. 471mW
8-Pin uDFN (derate 4.8mW/°C above +70°C) .......... 380.6mwW

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

(Ve = +5V 5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Notes 1, 2)

PARAMETER | symsoL | CONDITIONS MIN TYP MAX | UNITS
DRIVER
RpiFr = 1009, Figure 1 2.0 Vce
Differential Driver Output Vob RDIFF = 54Q, Figure 1 1.5 \
No load Vce
Change in Magnitude of _ '
Differential Output Voltage AVoD RpIFF = 100Q or 54Q, Figure 1 (Note 3) 0.2 \
Driver Common-Mode Output B . Vee
Voltage Voc RpIFF = 100Q or 54Q, Figure 1 /o 3 V
Change in Magnitude of .
AV RDIFF = 100 or 54, Figure 1 (N 2 v
Common-Mode Voltage oc DIFF = 1002 or 540, Figure 1 (Note 3) 0
Input-High Voltage ViH DI, DE, RE 2.0 v
Input-Low Voltage ViL DI, DE, RE 0.8 v
Input Current N DI, DE, RE +1 pA
Driver Short-Circuit Output loso 0V < Vourt < +12V +50 +250 A
Current (Note 4) -7V < VouT < 0V -250 -50
Driver Short-Circuit Foldback loSDF (Vce - 1V) < Vout < +12V 20 A
Output Current Note 3) -7V < Vout < 0V -20
RECEIVER
_ - VIN = +12V 250
Input Current (A and B) A B DE = GND, Ve = GND L HA
or +5V VIN = -7V -200
Receiver-Differential-Threshold
Voltage VTH -7V <Vem < +12V -200 -50 mV
Receiver Input Hysteresis AVTH Va + VB =0V 25 mV
Output-High Voltage VoH |lo=-1.6mA, Va- VB > VTH V?% v
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ELECTRICAL CHARACTERISTICS (continued)

(Ve = +5V £5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output-Low Voltage VoL lo=1mA, VAo - VB < -VTH 0.4 Vv
'IF;re|—CSetitheerOutput Current at lozR OV < Vo < Voe 1 UA
Receiver Input Resistance RIN -7V <Vev < +12V 48 kQ
gifr(j;:ter-omput Short-Circuit losR OV < VRO < Voo 7 +05 mA
POWER SUPPLY
Supply Voltage Vce 4.75 5.25 V
Supply Current lcc DE = 1, RE = 0, no load 45 mA
Shutdown Supply Current IsibpN |DE=0,RE =1 10 PA
ESD PROTECTION

Air Gap Discharge IEC61000-4-2 15
ESD Protection (A, B) (MAX13485E) kV
Human Body Model +15
ESD Protection (All Other Pins) Human Body Model +2 kV
SWITCHING CHARACTERISTICS—MAX13485E
(Vcc = +5V £5%, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Vo = +5V and Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX | UNITS
DRIVER
Driver Propagation Delay 1PLH RpIFF = 54Q, C| = 50pF, Figures 2 and 3 200 1000 ns

tDPHL 200 1000
Driver—DifferentiaI Output Rise or tHL RoiFF = 549, CL = 50pF, Figures 2 and 3 250 900 ns
Fall Time tLH 250 900
Driver-Differential Output Skew IDSKEW | ROIFF = 54Q, CL = 50pF, Figures 2 and 3 140 ns
ItDPLH - tDPHLI
Maximum Data Rate 500 kbps
Driver Enable to Output High tDzH Figures 4 and 5 2500 ns
Driver Enable to Output Low tDzL Figures 4 and 5 2500 ns
Driver Disable Time from High tDHZ Figures 4 and 5 100 ns
Driver Disable Time from Low tpLz Figures 4 and 5 100 ns
BU\{SL,[EQ%?‘E from Shutdown to tbzH(SHDN) | Figures 4 and 5 5500 ns
B[Jl\t/peLZtEl_n:v\t/)le from Shutdownto |\~ <iony | Figures 4 and 5 5500 | ns
Time to Shutdown tSHDN 50 340 700 ns
RECEIVER
Receiver Propagation Delay IRPLH CL = 15pF, Figures 6 and 7 80 ns

tRPHL 80
Receiver Output Skew trskew | CL = 15pF, Figure 7 13 ns
Maximum Data Rate 500 kbps
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SWITCHING CHARACTERISTICS—MAX13485E (continued)

(Vce = +5V 5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Receiver Enable to Output High tRzH Figure 8 50 ns
Receiver Enable to Output Low tRzL Figure 8 50 ns
Receiver Disable Time from High tRHZ Figure 8 50 ns
Receiver Disable Time from Low tRLZ Figure 8 50 ns
Receiver Enable from Shutdown .
o Output High tRzH(SHDN) | Figure 8 2200 ns
Receiver Enable from Shutdown .
to Output Low IRZL(SHDN) | Figure 8 2200 ns
Time to Shutdown tSHDN 50 340 700 ns
SWITCHING CHARACTERISTICS—MAX13486E
(Vce = +5V £5%, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Note 1)
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DRIVER
. . {DPLH . 50
Driver Propagation Delay RpIFF = 54Q, CL. = 50pF, Figures 2 and 3 ns
{DPHL 50
Driver Differential Output Rise or tHL _ _ , 15
Fall Time " RpIFF = 54Q, C|_ = 50pF, Figures 2 and 3 5 ns
Differential Driver Output Skew ibSKEw | RDIFF = 54, CL = 50pF, Figures 2 and 3 8 ns
ltPLH - toPHLI
Maximum Data Rate 16 Mbps
Driver Enable to Output High tDzH Figures 4 and 5 50 ns
Driver Enable to Output Low tozL Figures 4 and 5 50 ns
Driver Disable Time from High tDHZ Figures 4 and 5 50 ns
Driver Disable Time from Low tpLz Figures 4 and 5 50 ns
Driver Enable from Shutdown to .
Output High tDzH(SHDN) | Figures 4 and 5 2200 ns
Driver Enable from Shutdown to .
Output Low tDzL(SHDN) | Figures 4 and 5 2200 ns
Time to Shutdown tSHDN 50 340 700 ns
RECEIVER
. . tRPLH , 80
Receiver Propagation Delay CL = 15pF, Figures 6 and 7 ns
tRPHL 80
Receiver Output Skew trskew | CL = 15pF, Figure 7 13 ns
Maximum Data Rate 16 Mbps
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SWITCHING CHARACTERISTICS—MAX13486E (continued)

(Vce = +5V 5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Receiver Enable to Output High tRzH Figure 8 50 ns
Receiver Enable to Output Low tRZzL Figure 8 50 ns
Receiver Disable Time from High tRHZ Figure 8 50 ns
Receiver Disable Time from Low tRLZ Figure 8 50 ns
Receiver Enable from Shutdown .

o Output High tRzH(SHDN) | Figure 8 2200 ns
Receiver Enable from Shutdown .

to Output Low tRZL(SHDN) | Figure 8 2200 ns
Time to Shutdown tSHDN 50 340 700 ns

Note 1: uDFN devices production tested at +25°C. Overtemperature limits are generated by design.

Note 2: All currents into the device are positive. All currents out of the device are negative. All voltages referred to device ground,
unless otherwise noted.

Note 3: AVop and AVoc are the changes in Vop and Voc when the DI input changes states.

Note 4: The short-circuit output current applied to peak current just prior to foldback current limiting. The short-circuit foldback
output current applies during current limiting to allow a recovery from bus contention.

REEERE

(Vcc = +5V, Ta = +25°C, unless otherwise noted.)
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REBEREMESE)

(Vce = 45V, Ta = +25°C, unless otherwise noted.)
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(Vcc = +5V, Ta = +25°C, unless otherwise noted.)
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INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
0.053 | 0.069 1.35 1.75
A1 | 0.004 [ 0.010 0.10 0.25

SOICN .EPS

>

N
EI EI EI EI EI EI . B 0.014 | 0.019 | 0.35 0.49
- C [ 0.007 | 0.010 | 0.19 0.25
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 4.00
E H H 0.228 | 0.244 | 5.80 6.20
L | 0016 | 0.050 | 0.40 1.27
O l
ANAN
EI EI EI EI EI EI 2 VARIATIONS:
7 I
INCHES MILLIMETERS
TOP VIEW DIM| MIN MAX MIN MAX | N |MS012

D 0.189 | 0.197 4.80 5.00 8| AA
0.337 | 0.344 8.55 875 |14| AB
D 0.386 | 0.394 9.80 10.00 |16| AC

@]

@aﬁ S Y

s ad T JL

FRONT VIEW SIDE VIEW

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. »,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”). @Qpﬁc‘)ﬁl‘:ﬁé&/l’llj‘l/VI

3. LEADS TO BE COPLANAR WITHIN 0.10mm (.0047). PROPRIETARY INFORMATION

4. CONTROLLING DIMENSION: MILLIMETERS. TITLE:

5. MEETS JEDEC MSO012. PACKAGE OUTLINE, .150" SOIC

6' N = NUMBER OF PINS' APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |/
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TME PACKAGE OUTLINE,
6,8, 10L UDFN, 2x2x0.80 mm

o EE A
-DRAWING NOT TO SCALE- ‘ 21-0164 A ‘/2
COMMON DIMENSIONS
SYMBOL MIN. NOM. MAX.
A 0.70 0.75 0.80
A1 0.15 0.20 0.25
A2 0.020 0.025 0.035
D 1.95 2.00 2.05
E 1.95 2.00 2.05
L 0.30 0.40 0.50
L1 0.10 REF.
PACKAGE VARIATIONS
PKG. CODE N e b (N/2-1)xe
1622-1 6 | 0.65BSC |0.30£0.05 |1.30REF.
1822-1 8 | 050BsC [ 0.25:0.05 | 1.50 REF.
L1022-1 10 0.40 BSC 0.20+0.03 | 1.60 REF.
NOTES:
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY SHALL NOT EXCEED 0.08mm.
3. WARPAGE SHALL NOT EXCEED 0.10mm.
4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS
SPECIAL CHARACTERISTIC(S). DALLAS
5. "N* IS THE TOTAL NUMBER OF LEADS. m SRALLAR M AXKIVI
. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. =
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. R e a0 mm
o ; r "
-DRAWING NOT TO SCALE- ‘ 21-0164 ‘ A ‘/2
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