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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

SUPPIY VOItAGE VCC vvievviieiiiiee e +6V
SHDN, RE, Dl.oovvcoeeeeeeeeeeeee -0.3V to +6
A B -8V 1o +13V
Short-Circuit Duration (RO, A, B)to GND .................. Continuous
Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.9mW/°C above +70°C).................. 471mW

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

Operating Temperature Range ............cccccooeenn. -40°C to +85°C
Junction Temperature............coocooviiiiiiiiii +150°C
Storage Temperature Range ............cccceoeee -65°C to +150°C

Lead Temperature (soldering 10S) .......cccccovvvviiieiineenn..

absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vce = 45V +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
RpiFr = 100, Figure 1 2.0 Vce
Differential Driver Output VoD RDIFF = 54Q, Figure 1 15 Y
No load Vce

Driver Common-Mode Output B ,

Voltage Voc RL = 100Q or 549, Figure 1 Vee /2 3 v
Driver Disable Threshold VT Figure 2 (Note 2) +0.6 +1 \
Input-High Voltage VIH DI, SHDN, RE 2.0 v
Input-Low Voltage ViL DI, SHDN, RE 0.8 v
Input Current IIN DI, SHDN, RE +1 pA
Driver Short-Circuit Output 0V = Vour = +12V +50 +250

Current losD mA
(Note 3) -7V = Vout = 0V -250 -50

Driver Short-Circuit Foldback | (Vcc - 1V) = Vout = +12V 20 mA
Output Current (Note 3) OSDF -7V =VouTt = 0V -20
RECEIVER

Input Current | DI =Vce, Ve | VIN = +12V 250 A
(A and B) A B = GND or +5V VIN = -7V -200 H
Receiver Differential Threshold

Voltage VTH -7V < VoM = +12V -200 +200 mvV
Receiver Input Hysteresis AVTH Va + VB =0V 25 mV
Output-High Voltage VOH I0 =-1.6mA, Va - Vg > VTH V1C% - Vv
Output-Low Voltage VoL lo=1mA, VA - VB < -VTH 0.4 Vv
Tri-State Output Current at

Receiver lozr 0V =Vo=Vcc +1 pA
Receiver Input Resistance RIN -7V =Vcm = +12V 48 kQ
Receiver Output Short-Circuit

Current losr 0V =Vro =Vce +7 +95 mA
2 MAXI/MN
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 45V £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
POWER SUPPLY
Supply Voltage Vce 4.75 5.25 \
Supply Current lcc SHDN = 1, RE = 0, no load 45 mA
Shutdown Supply Current ISHDN SHDN =0 10 HA

ESD PROTECTION

Air Gap Discharge IEC61000-4-2

ESD Protection (A, B) (MAX13487E) - KV
Human Body Model +15
ESD Protection (All Other Pins) Human Body Model +2 kV

SWITCHING CHARACTERISTICS—MAX13487E

(Vcc = 45V £5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ve = +5V and Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

DRIVER

. . tDPLH ! 200 1000
Driver Propagation Delay RL = 110Q, CL = 50pF, Figures 2 and 3 ns

tDPHL 200 1000

i i i i t 200 900
Drlver Differential Output Rise or HL RL = 1109, CL = 50pF, Figures 2 and 3 ns
Fall Time tLH 200 900
Maximum Data Rate 500 kbps
Driver Disable Delay tDDD Figure 3 2500 ns
Driver Enable from Shutdown to i Fiqure 4 55 S
Output High DZH(SHDN) | ™19 ' H
Driver Enable from Shutdown to i Fiqure 4 55 s
Output Low DZL(SHDN) g . H
Time to Shutdown tSHDN 50 340 700 ns
RECEIVER

. . tRPLH . 80
Receiver Propagation Delay CL = 15pF, Figures 5 and 6 ns
tRPHL 80

Receiver Output Skew trRskew | CL = 15pF, Figure 6 13 ns
Maximum Data Rate 500 kbps
Receiver Enable to Output High tRzH Figure 7 50 ns
Receiver Enable to Output Low tRZL Figure 7 50 ns
Receiver Disable Time from High tRHZ Figure 7 50 ns
Receiver Disable Time from Low tRLZ Figure 7 50 ns
Receiver Eqable from Shutdown tRzH Figure 8 2900 ns
to Output High (SHDN)
AXI/W 3
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SWITCHING CHARACTERISTICS—MAX13487E (continued)

(Vce = 45V £5%, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Receiver Enable from Shutdown tRzL Figure 8 2900 ns
to Output Low (SHDN)
Receiver Enable Delay tRED Figure 3 70 ns
Time to Shutdown tSHDN 50 340 700 ns

SWITCHING CHARACTERISTICS—MAX13488E

(Vce = 45V £5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DRIVER
. . tDPLH ! 50
Driver Propagation Delay RL = 110Q, C| = 50pF, Figures 2 and 3 ns
{DPHL 50
i i i i t 15
Drlver Differential Output Rise or HL RL = 110Q, CL = 50pF, Figures 2 and 3 ns
Fall Time tLH 15
Maximum Data Rate 16 Mbps
Driver Disable Delay tDDD Figure 3 70 ns
Driver Enable from Shutdown to i Fiqure 4 59 S
Output High DZH(SHDN) | ™19 ' H
Driver Enable from Shutdown to i Fiqure 4 55 s
Output Low DZL(SHDN) | Fig - H
Time to Shutdown tSHDN 50 340 700 ns
RECEIVER
. . tRPLH . 80
Receiver Propagation Delay CL = 15pF, Figures 5 and 6 ns
tRPHL 80
Receiver Output Skew trRskew | CL = 15pF, Figure 6 13 ns
Maximum Data Rate 16 Mbps
Receiver Enable to Output High tRzH Figure 7 50 ns
Receiver Enable to Output Low tRzL Figure 7 50 ns
Receiver Disable Time from High tRHZ Figure 7 50 ns
Receiver Disable Time from Low tRLZ Figure 7 50 ns
Receiver Eqable from Shutdown tRzH Figure 8 2900 ns
to Output High (SHDN)
4 MNAXI/V
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SWITCHING CHARACTERISTICS—MAX13488E (continued)

(Vce = 45V £5%, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Receiver Enable from Shutdown tRZL Figure 8 2900 ns
to Output Low (SHDN)
Receiver Enable Delay tRED Figure 3 70 ns
Time to Shutdown tSHDN 50 340 700 ns

Note 1: 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 2: This is a differential voltage from A to B that the driving device must see on the bus to disable its driver.

Note 3: The short-circuit output current applied to peak current just prior to foldback current limiting. The short-circuit foldback out-
put current applies during current limiting to allow a recovery from bus contention.

HAT (E45 14
(Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)
OUTPUT CURRENT OUTPUT CURRENT
SUPPLY CURRENT vs. TEMPERATURE vs. RECEIVER OUTPUT-HIGH VOLTAGE vs. RECEIVER OUTPUT-LOW VOLTAGE
40 ; = 35 5 60 g
NO LOAD % —— § §
38 z 28 ™ g %0 ~ E
z z N z /
= = \ = Y
= 36 g A = /
£ & & /
B . NEB E
Z 34 5 14 5 S
5 5 \ 5 2
w o o
32 7 10 /
30 0 0
40 -15 10 35 60 85 0 1 2 3 4 5 0 1 2 3 4 5
TEMPERATURE (°C) OUTPUT-HIGH VOLTAGE (V) OUTPUT-LOW VOLTAGE (V)
RECEIVER OUTPUT-HIGH VOLTAGE RECEIVER OUTPUT-LOW DIFFERENTIAL OUTPUT CURRENT
vs. TEMPERATURE VOLTAGE vs. TEMPERATURE vs. DIFFERENTIAL OUTPUT VOLTAGE
5.4 = 05 T 3 80 ©
lo = 1mA g lo= TmA
52 : : AN :
= = = v = 2
3 50 5 g ® \
= = =
- = 03 =
S 48 = &
z = S g AN
&} e =) \
I 46 02 5
> = [
= 44 5 3 \
2 IS) o 20 N
42
40 0 0
-40 -15 10 35 60 85 -40 -15 10 35 60 85 0 1 2 3 4 5
TEMPERATURE (°C) TEMPERATURE (°C) OUTPUT VOLTAGE (V)
MAXI/V 5
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#R T FHFIE(4)

(Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)
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#R T FHFIE(E)

(Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)

RECEIVER PROPAGATION vs. TEMPERATURE DRIVER PROPAGATION (500kbps) DRIVER PROPAGATION (16Mbps)
(MAX13488E) (MAX13487E) (MAX13488E)
40 e AL R L b : 2
: 7] ‘ ‘ : g . E
: | b : 2
z S : 2l £
= %0 el ey 2V/div
= . |
§ tRPLH LT ———————
% 20 tRPHL :
&
2 10 A-B A-B
= 5V/div 5V/div
0 : WAVEFORM INTENSITY: 68%
-40 -15 10 35 60 85 400ns/div 10ns/div
TEMPERATURE (°C)
RECEIVER PROPAGATION (16Mbps) DRIVING 16nF (19.2kbps)
(MAX13488E) (MAX13487E)
i é | seeeeceem—— ] %
£B : 15
v IE 2V/div ; : 4 2
] k) 2V/div
; ] RO A-B
2V/div 5V/div
10ns/div 10us/div
DRIVING 16nF (19.2kbps) DRIVING 16nF (750kbps)
(MAX13488E) (MAX13488E)
] e ' e L
: = DI = Dl
- 1 2vdiv o ST ol vdiv
A-B A-B
5V/div 5V/div
10us/div 400ns/div
AXIWV 7
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iz FE B FR T

A
2l Vip Voo Lo
5 GND
2. 5 528 1ol i He i
RE=Vge  f=1MHz, tuy = 3ns, ty < 3ns
Voo =mmmmmmmmmm e
DI 1.5V
o/
—> topLH tDPHL
B
Vo i
A
1/2 Vo
RO — %7 DD, tRED
VpiFr = V(A) - V(B)
3. FE S5 i A
8 MAXI/MN
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W5z FE B FIIR T (42)

OUTPUT
UNDER TEST

lis)s
o

500Q

Vpp mmmmmmm e
- s

—» [ Ipz1(SHDN)

VoL e | TINZ3V0uTPUT NORMALLY LOW
—cé o— AB —omemeei) | OUTPUT NORMALLY HiGH
— o
0 — |

—»|  <t—1pzH(SHDN)

4. HE Sl (i HEFIZE AL I /7

ATE Vip

___T____L____E
r O\ RECEIVER
_¢_I7A

OUTPUT

5. 12N % B AL A i L

f=1MHz, tLy < 3ns, tH < 3ns

VO =====m=mm ooy e
1.5V 15V

|
-1V
tRPHL tRPLH

tRskew = | tRPHL - tRpLH |

6. Bl e f At

MAXIMN
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W5z FE B FIIR T (42)

Vee
RE lxmsv 15V —£
0 .................. |

| fRz1(SHDN), tRzL tRHz ] *
VCC -
L— ey
" XKZ'SV OUTPUT NORMALLY LOW o
[0 A
v OUTPUT NORMALLY HIGH
0C =m==mmmmmmmmmeees P
RO / 23V
i oo
0
D=0V [ RZH(SHDN), tRzH Rz »

MAX13487E/MAX13488E

7. FRHaHE RE FIZE AL I 7

Veg ------------
SHDN 45V
0 — 7

y — < 1RzL(SHDN)
cC X
50Q 07, o—Vac o, 2.3V TPUT NORMALLY LOW
P S

RO
+ —c/
C 520__| Vep —mm oo | OUTPUT NORMALLY HIGH
l e RO . 712,3v
- o |
— < tRZH(SHDN)
DI=1
]S, BEWL#EM I 2] 17 g 119 1 1]
10 MAXIM
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5| it B
Bl B IhgE
1 RO %Eéﬁﬁ?.ﬂ P E A RERT, #V(A) - V(B) > +200mV, RO mHLF; #V(A) - V(B) < -200mV, RO%iH
5 AE B B, REEERAEFITROMIHE A% REHES LTI, AutoDirection HE B 45 Hil I # Ik & . RERH
PR AL GEANE BAE S5 G DI RERRAY) -
3 SHDN Wi, SHDN & 4 B TE, #FEH L. SHDN B 9MRH T, SReFdt AR,
WXt A DIA GG O F-sf 5 5 5] A 1 A AP, SR H DA e EL~F-5 DI Ay iy FL Y- HF i ] 0 AR i g 5 L
4 DI e, AR AR T . DLEPIFERIRSTLHI — A, 7 E s ae st (FIK 4y . RGBS S % k£
FBEAFR 5. DUR TSGR 5 A S5 A0S BIE 225 #IF K ) ERRAT) -
5 GND .
6 A TR AR TR AR i A FIER 3l 4% R A A
7 B TR BORR A AR Bl BSOAR A -
8 Vee IEHE, Vee = +5V +5%, R A — ROIpFRA K Vec £ GND.
ThEER
TRANSMITTING
INPUTS OUTPUTS
SHDN DI A-B > VpT ACTION A B
1 0 X Turn driver ON 0 1
1 1 False If driver was OFF, keep it OFF HIGH IMPEDANCE HIGH IMPEDANCE
1 1 False If driver was ON, keep it ON 1 0
1 1 True Turn driver OFF HIGH IMPEDANCE HIGH IMPEDANCE
0 X X X SHUTDOWN
RECEIVING
INPUTS OUTPUT
SHDN RE A-B DRIVER STATE RECEIVER STATE RO
1 0 =+200mV X ON 1
1 0 <-200mV X ON 0
1 1 X ON OFF HIGH IMPEDANCE
1 1 >+200mV OFF ON 1
1 1 <-200mV OFF ON 0
0 X X X X SHUTDOWN

X = KK KRBT, Wi FEa i 2 o m s

MAXIMN
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o DI

o A-BEYMATIRA(H T M E4 LB HE)

RZSHLHA PO

o DRIVER_ENABLE— M TR a2t (LUK shas N E5 M5 5

o RECEIVER_ENABLE—MN#B{5 5, 5DRIVER_ENABLE
OB AT i AR5 | A7 e 4

DAL, e fH S 2 dR 3 A5 DIy & AL
I, PR R N ) PR SR IR B R -, B DR IO
B4 HF i AR LR/ B B AR R 2O S L -F(A-B >
200mV). 424 DIMAK BB A 2 el F I, SK 3 & 555
AR, HEI(A-B) > Vprovlks BE KM,
bR PR REA. BELA T IEFRA.

B BAFI T i FE fE
T AL B b LB R iz EE B A BEL (B R RS2 R
FOEAG, XA LB AU IE RS R IEH TAE. FERER
MRS B RSP, B X A B PR IE B Ak F 32
B RS (A-B > 200mV). 32 L. R HELE A O
EFIH T RS- 485K h % 1 Jr vk — A, BUUE T Rk A0 i 1%
= W LRSS S i R = G 5 O AN N AN (R E -2
TRIUE B A2 RR S T B R (A-B) K T200mV, DLFF
A FRUE B RS-485 B 2 TRE

12

FHIEE
BB B, MAX13487E/MAX13488E 225K DI A 5K
HEEHET, DRFEESERE. EHRMRS-485 A #F %
FIDEMIRES AfERE. 25 L IR SN2 U #S . MAX13487E/
MAX13488E TG DE%ii A, 3 ¥ 3 #5140 1) FH P9 R0k 25471
Sk RE AL IR Zh 4. SRS T, 220K DIK 3 2 &
HLF-.

H1at T GE

AIGHEN
L A ALY FRLBIEAE TAR B AN, HoHE SR 2
Gr T8RP AE S BOSCE A% . PR MU A AR, HidiE il
FbH s — W E & B, e, AbP g
2 4 i D A B A R B AS, ASRENRE A% 1 A9 DIMIRE it A
IR 3 F S 1) 2 B LT A0 R 1 32 R R Bl A A R LS
BT RE S A M ik £ 10p A IR LI, X &3 51 R I & 25 1 b
iE CMOS {8 AE % A (R F% B A E W )2 A F. Bbdh, Hgk
BB A LS IR 2 88 Voo 5 GND HL #4514 BE i A3 -
AR B PIE RS S, EARR SRR L
2 ibEieyiET
iRk b ), b A AR R AT O A R TR B B e
(i _BHCFNES BB, FEVee BT RE, pEB s fiE
SHERESR LR B . % IK S DIFIRE M i HL-F IR 4
15ps, EHCAEFIANImA. 1SpsZ )5, 30 b g e M,
55 EHL(100pA)BRFEA XL, e Z T IR IR . s
25 R K L8 5 | A AR H P, 58 R B (58 B G
P, FEIEH TEHATCE—RashZ)E), XL85]HnT
FIERPASTICMOSHIA), ToATAT LHr g% .

AutoDirection & 25 AL 1 #7 46 1k J5 . %8 §I 9K sh 4% 52 A .
AutoDirection 3 T, FEULERERE .

IR N B
AR AU H A AR R DIRE A A P4 pMOS ##44 -
MIFIM2 (E19). Y4 VecHZEH i BT, AHRE1Sps & iy
HATHM2, SRYIFHMEN, PES L FEBATHML. @&
PR M2 (1.5SmA L ) FIML (S00pA B FEJE), @it — 4
SKQHPHKRE L4 & Vee. B I Bk 100pF Ay #5627 £
LA REWK 3D 2 m B F, M2 T REHL 2 X IR
. 1Sps2)a, ERFEESEMIM2, MI4kSe i, LIREFEDI
o ECE, DAB IR =S IR K REWR 3 RARHF. HF
SRR B2 RE 05 42 (LT 77 19 A B LIS A G PIML . BER,
SREIFEAS AL, M1 . M1, REMWE B
FBLCMOSHIA . HEVeBEIVRLT, HiaR ik
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NOTES:
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3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”). PROPRIETARY INFORMATION

4. CONTROLLING DIMENSION: MILLIMETERS.

5. MEETS JEDEC MsSO012. PACKAGE OUTLINE, .150" SOIC
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