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Package Code S8+2C
Outline Number 21-0041
Land Pattern Number 90-0096
Thermal Resistance, Four Layer Board:
Junction-to-Ambient (6.a) 136°C/W
Junction-to-Case Thermal Resistance (Buc) 38°C/W
Package Code S14+1C
Outline Number 21-0041
Land Pattern Number 90-0112
Thermal Resistance, Four Layer Board:
Junction-to-Ambient (6sa) 84°C/W
Junction-to-Case Thermal Resistance (8.c) 34°C/W
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MAX33047E-49E +40kV O ESD {REEHREZ R A 1=
20Mbps £ —F RS-485/RS-422 b5 > ¥ —/\—
BESRE
FRIZFREDZR2VIRY | Vee=3.0V~3.6V B L Vee =4.5V~5.5V, Ta=Tun~Tmaxo NFMEIE Voc=+5V, TA=+25°C TOfE, (Notel) )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
POWER
Supply Volt Vv > 39 v
upply Voltage
o 45 55
DE = Vc¢c, /RE\ = 0, no load, no switching
6

Supply Current lec (DI'=0or Vcc) mA

DE =0V, /RE\ = OV 3
Shutdown Supply lsuon DE = 0, /RE\ = Vee 5 uA
Current
DRIVER

R. = 54Q (Note 2) 1.5
Differential Driver
Output |VOD| R =60Q (Note 2) 1.5 Vv

RL=100Q (Note 2) 2
Change in Magnitude of
Differential Driver AVop RL =54Q or 60Q or 100Q -0.2 +0.2 \%
Output Voltage
Driver Common-Mode Voc R. = 54Q or 60Q or 100Q 1 Vool2 Voe v
Output Voltage
Change in Magnitude of RL = 54Q or 60Q or

N 2 -0. .

Common-Mode Voltage AVoc 100Q (Note 2) 0.2 +0.2 v
Single-Ended Driver Z or Y output, output is high, Isource =
Output Voltage High Vo 3mA 24 Vee0.2 v
Single-Ended Driver . _
Output Voltage Low VoL Z or Y output, output is low, Isink = 3mA 0.2 \%
Driver Short-Circuit

-7V < < +2
Output Current Isc_pr 7V < (Vyor Vz) £ +12V +250 mA
Average Driver Short-

< <
Circuit Output Current lave_scor 0V = (VvorVz) < Ve 250 mA
RECEIVER
= < < =-

Input Current (A, B) I, Is DE =0V, OV = Vee = 5.8V, Vou=-7V to 73 +125 LA

+12V
Receiver Input Riy 7V < Vo< +12V 96 kQ
Resistance
Common Mode Voltage Veu 7 12 v
Range
Receiver Differential
Threshold Voltage V1LH -7V £ Vem< +12V -50 mV
Rising
Receiver Differential
Threshold Voltage V1HL -7V £ Vem< +12V -200 mV
Falling
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FHZHREDZRVBRY | Vee=3.0V~3.6V B LT Vee =4.5V~5.5V, Ta=Tuwn~Tuaxe RFEMHIL Vee=+5V, TA=+25C TOfE, (Notel) )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Receiver Input
Hysteresis AV 100 mv
Differential Input Measured between
Capacitance Cas A and B, f=1MHz (Note 3) ° PF
LOGIC OUTPUT (RO)
Output Logic High Vo Isource = 3MA, (Va-Vs) = -50mV Vee0.4 v
Voltage
Output Logic Low VoL lsink = 3mA, (Va-Ve) < -200mV 04 v
Voltage
Leakage Current lozr 0V < Vro< Vee -1 +1 HA
Short-Circuit Current |losr| 0V = (Va—Vs) £ Vce 200 mA
LOGIC INPUT (DE, /RE\, DI)
Input Logic High Voltage Vin 2 \Y,
Input Logic Low Voltage Vi 0.8 \Y,
Input Hysteresis Vhys 100 mV
Input Leakage Current Iin After first transition of DE -1 +1 MA
D.E Input Impedance on Ri er 1 10 KO
First Transition -
PROTECTION
Thermal Shutdown - R
Threshold TsHon Temperature rising +160 C
Thermal Shutdown Tovsr 12 °C
Hysteresis

Human Body Model as per JEDEC JS-

001-2017 +40
ESD Protection (A, B, Y, ) KV
Z Pins to GND) Air Gap Discharge as per IEC 61000-4-2 +15

Contact Discharge as per IEC 61000-4-2 +10

' Human Body Model as per JEDEC JS- +4

ESD Prgtectlon (Al 001-2017 = KV
Other Pins)

Charge Device Model +2
Fault Protection (A, B,
Y, Z Pins to GND) 25 *25 v
SWITCHING DRIVER (MAX33047E)
DlﬁerentI?I Driver topLH, toPHL RL=54Q, CL= 50pF 1000 ns
Propagation Delay
Differential Driver
Output Skew |topLH— toskew RL=54Q, CL= 50pF 140 ns
toPHL|
Driver Differential
Output Rise or Fall Time s th Ru= 540, CL= 50pF 600 ns
Slew Rate (TBD) V/us
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+40kV D ESD REWBRELX R A 1=
20Mbps £ — & RS-485/RS-422 k5 > —/N—

FHZHREDZRVBRY | Vee=3.0V~3.6V B LT Vee =4.5V~5.5V, Ta=Tuwn~Tuaxe RFEMHIL Vee=+5V, TA=+25C TOfE, (Notel) )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Maximum Data Rate DRwmax 500 kbps

SWITCHING DRIVER (MAX33048E, MAX33049E)

Differential Driver topu, topeL | Ru= 540, CL= 50pF 40 ns

Propagation Delay

Differential Driver

Output Skew |topLH— toskew RL=54Q, CL= 50pF 9 ns

toPHL|

Driver Differential

Output Rise or Fall Time o R.= 540, Ci.= 50pF 8 15 ns

Maximum Data Rate DRuax 20 Mbps

airg’her Enable to Output tozn RL= 110Q, Ci = 50pF, MAX33049E 90 ns

B;'v‘\’,er Enable to Output toz RL= 110Q, CL = 50pF, MAX33049E 90 ns

Driver Disable Time torz RL=110Q, Ci = 50pF, MAX33049E 60 ns

from Low

airévher Enable Time from tonz RL= 110Q, CL = 50pF, MAX33049E 60 ns

Driver Enable Time from

Shutdown to Output tozH(sHDN) RL=110Q, CL= 50pF, MAX33049E 170 us

High

Driver Enable Time from

Shutdown to Output tDZL(SHDN) RL=1 100, CL= 50pF, MAX33049E 170 us

Low

Time to Shutdown tsHDN MAX33049E (Note 4) 50 800 1500 ns

SWITCHING RECEIVER (MAX33047E)

Receiver Propagation treun, teil | RL= 1KQ, CL = 15pF 200 ns

Delay

Receiver Output Skew trskew R = 1kQ, C_ = 15pF 30 ns

Maximum Data Rate DRwmax 500 kbps

SWITCHING RECEIVER (MAX33048E, MAX33049E)

Receiver Propagation trRPLH, tRPHL R = 1kQ, C_ = 15pF 75 ns

Delay

Receiver Output Skew trskew R, =1kQ, C_ = 15pF 10 ns

Maximum Data Rate DRuax 20 Mbps

Receiver Enable to

Output High trzH R. = 1kQ, C. = 15pF, MAX33049E 50 ns

Receiver Enable to troL R. = 1kQ, C. = 15pF, MAX33049E 50 ns

Output Low

Receiver Disable Time triz R. = 1kQ, C, = 15pF, MAX33049E 50 ns

from Low
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+40kV D ESD REWBRELX R A 1=
20Mbps £ — & RS-485/RS-422 k5 > —/N—

FRZHEDZ2WRY | Vee=3.0V~3.6V I LU Vee =4.5V~5.5V, Ta=Tun~Tuax. NFMHEIX Vee=+5V, TA=+25°C TOf, (Notel) )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Receiver Disable Time trnz R. = 1kQ, C, = 15pF, MAX33049E 50 ns

from High

Receiver Enable from

Shutdown to Output trRzL(sHDN) RL = 1kQ, C. = 15pF, MAX33049E 170 us

Low

Receiver Enable from

Shutdown to Output tRZH(SHDN) RL = 1kQ, C|_ = 15pF, MAX33049E 170 us

High

Time to Shutdown tsHon MAX33049E (Note 4) 50 800 1500 ns

Delay to Fail-Safe

Operation fo_rs 10 Us

Note 1 : 7 /31 AL T, Ta=+25°CT 100%H M7 A b FATT, REIZT 2 AARITERFHI L W BT b TnET,

Note 2 : AVop & AVoc iFZNZEH, DIDREEZ 2L S H7= L & D Vop & Voc DELETT,

Note 3 : AEMAMITIZ, TR b « e —TBIUWRY T EOBEAENSENET,

Noted : % v ¥ 7 0d, REFPNATDERE—D & XITA F—TMIR D ET, A % —T VAN Z OREEIZH RIS 50ns Al D
Bo . KTFNAAL ZF T v v P AT LARBBIZIZR D /A, A R—T VAT 1500ns LL_ O] Z OWREEICRE SN DA KT
A AFEEIZT Y v M T UREEIZZR > TWET,
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tLH < 3ns, tHL < 3ns

| GND
< %\o

VDIFF =VA-VB

tDSKEW = |tDPLH - tDPHL|

3. RS 4 NOEHHEIE

ouT

GND OR Vce

RL=110Q

IGENERATOR|

K4 RIANDAR—TL,/ T4 RAT—TILERE (ouz. toz)
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Vce

RL=110Q

GND OR Vce 2l ouT
z CL = 50pF

DE

GENERATOR 500

I I
oozl 1 ‘
- Uioly |
‘ ‘ Doz !
} ; < -\ VCC
N - 50% ! Pz AN
out N ‘ 250mV

oL

5. RTANDAFR—TIN/ T4 RT—TILEE (oz. toz)

ATE Vio RO

X 6. LY—/N—DEHEIET X R

RO

tLH < 3ns, tHL < 3ns

I\

tRSKEW = [tRPHL - tRPLH|

-1v

VoH

VoL
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O——Vce

— GND

GENERATOR| = 500

I
! 1
i GND i GND

| S1OPEN ! ! S1CLOSED
I

—» RZH — S2 CLOSED —h: traL 54— S2 OPEN
| $3=+1.5V | §3=-1.5V
| VoH

o Voo
RO ; 2
————————— GND
Vee T Vee
GND i GND
S10PEN b $1CLOSED
$2 CLOSED >R 2 OPEN
S3=+15V ; $3=-15V
Vo P Vee
I
* ﬂ
GND ?O.ZSV VoL

8.LY—N—DA =TI/ T4 AL—TILEH

analog.com.jp Analog Devices | 10


https://www.analog.com/jp/index.html

MAX33047E-49E

RESVEFr %

(FFIZHREDIRWVIRY | Ve =+3.3V/A45V, Ta=+25°C, )

+40kV D ESD REWBRELX R A 1=
20Mbps £ — & RS-485/RS-422 k5 > —/N—

DRIVER CURRENT

SUPPLY CURRENT SUPPLY CURRENT vs. SUPPLY VOLTAGE
. vs. DATA RATE (V. = 3.3V) o " vs. DATA RATE (V. = 5V) o “ R_oao = 540HM o
/ %0 %0
% @ 80
< 600 Load el <
E ow o £ ™ salad 7] prsi g
z [N X | c
4 L [+ | i} /
S 30 | 1200load S 50 T 50
g o 1200 Load T &
= I 40 o 40
2 2 3 z ®
[=)
1 L] N 2 y 2
No Load 1 |" 10 Noload |11l 1l 10
0 0 0
1 10 100 1000 10000 1 10 100 1000 10000 30 35 40 45 50 55
DATA RATE (Kbps) DATA RATE (Kbps) SUPPLY VOLTAGE (V)
DRIVER DIFFERENTIAL OUTPUT
DIFFERENTIAL OUTPUT VOLTAGE vs. TEMPERATURE DRIVER PROPAGATION
VOLTAGE vs. LOAD CURRENT Ry oap = 540HM DELAY vs. TEMPERATURE
5 | | toc04 4.00 toc)! 30 10c06
s 4 I S 350 — -
g ! i ¢ 30 O s e DAY
£ 35 — = 57 z topi Ve = 3.3V
Y Veo=33V ¥ 3 Vog =5V s 2
o > 250 ccT > \
g 3 g 5 3 ———
e —
g 25 £ 200 S 15 =
> N o] =} —T |
S 2 N 2 150 f— V=33V z
lif 15 § g 10 P
z N\ & 100 S
@ i & L vt A e Veessy
i L 050 ppLHs Voo =
£ o d 5o |
0 0.00 0
0 20 40 60 80 100 120 40 25 10 5 20 35 50 65 80 95 110 125 40 25 10 5 20 35 50 65 8 95 110 125
LOAD CURRENT (mA) TEMPERATURE (°C) TEMPERATURE (°C)
RO OUTPUT LOW RO OUTPUT HIGH RECEIVER PROPAGATION
vs. SINK CURRENT vs. SOURCE CURRENT DELAY vs. TEMPERATURE
1 toc07 50 toc0t 60 toc09
09 45 —— |||||||||
s s 7 E e e e L B R s
g 08 g 40 Voo=33V 50 tren Voo = 3.3V trenL Voo 55V
g 07 4 B 35 Vee=8V g N
= Voo =5V / SV M— x %
5 ~ ] 5 — o
T 05 Voo =33V E 25 S 4 L 7
g - S 20 g 35
o o
03 >/ © 45 g trp Voo =33V tepu Ve = 5V
S 30
02 10 2
0.1 05 2
0 0.0 2
0 0 2 30 4 50 60 0 0 2 30 4 50 60 40 25 10 5 20 35 50 65 8 95 110 125

SINK CURRENT (mA)
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(FRICHRE DR WBRY | Vee =+3.3V/H5V, Ta=+25°C, )

QUIESCENT CURRENT
vs. SUPPLY VOLTAGE
10.0 toc10
8.0
<
£
% 6.0 Duplex Mode —
R
e | 4+—T ]
S 40
&
2
S 20
<}
0.0
3.0 35 4.0 45 5.0 55

SUPPLY VOLTAGE (V)
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E EE
+ ([ &+ ]
vee [ 1 8 | A NC. [ 1 14 | vce
MAX33047E
RO [ 2 MAX33048E 7 |8 RO [ 2 MAX33049E || 13 | NC.
o [ 3 6 |z RE\ [ 3 2] A
oD [ 4 5 |y DE [ 4 1] 8B
soic pi [5] 0]z
G\ [ 6 | 9 ] Y
6N [ 7 8 | NC.
N ——
SOIC
imFEREA
Fy
MAX33047E Gl B

MAX33049E | /MAX333048E

1,8,13 - N.C. | EG L. NEERSATLEEA,

LY—nN—HA, REEO—IZLT. RO #4%—TJIIZLET, RO [F. LY—NR—AN
2 2 RO | (VA -VB)>-50mV DHBAIZ/NA 2, (VA-VB)<-200mV DHBAIZA—IZHY ET, FMIZDL
TlE. R2&BBLTEEL,

LY—N—HAA%—T )L, REZO—IZ, £HEEEHKEOEEICLT, RO #42—TILIZLE
3 - RE ¥, RO lF. NADBEITEAE—LVRIZHEYET, REEZ/NAIZ, DE 20—I2L T, EH
BEEADS Yy FFYY - E—FIZLET, REIZIEGND ADBNTLEY R HY ET,

RS/ 4 2—T ), DEZENSIZ, FEEBEROEFICLT, FM41\EHD (R2EDEE
XY &L Z, FZEDHEIFAEB) A4 R—TILITLET, FS4 /1 \HEAIE, DEAO—DIFEIC
BEAVE—FURIZBEYET, REENAIZ, DE £0—I2LT. BHEEEADO vy rEHY -
E—FIZLET, DEICIE Ve ADBVWTILT v THHYET,

FSA4 AN, DIAO—(Zhd e, EREBED (YERRA) FO—I2, REHAD (ZF:EB)
5 3 DI FINAIZBYFES, RIS, DIANAISHDE. FEREHN (Y F=EA) BN, REHAD
(ZF=IEB) FA—ICHEYES, EMICONTIE, R1ESBLTIESEL,

6,7 4 GND | ¥5 VK,

9 5 Y FERER K54 /3 A,
10 6 z REE RS54 /3 A,

11 7 B REEL ¥—"—AH,
12 8 A ERERL >—/N—AT,

EEE, AICOTEBEHEIZ 0AUF DAL TFTUHEHELEL T, Vec & GND [T/ /SR LE

14 1 Vee +
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MAX33047E-49E +40kV ) ESD {REE#EEE B A 1=
20Mbps £ =& RS-485/RS-422 k5 ¥ L—/3—

S

BTH T Y —/N—MAX33047E~MAX33049E %, EIA/TIA485 BIMEIZYENL L 72 RS-485/RS-422 7 7° Y r—3 a Al IChaiE b SV TV E

T, TNHDTNAAZ, ZEERTA % 1D, EBEIL Y — =% | SBEHLWET, Zhbix 18 a)ﬁuﬁﬁ%ﬂszfia D, 1 DODNA

ETRI U= =K T 256 B CTEET, JSAMBERT —4 « L— ~Md. MAX33047E Cldfc K 500kbps., MAX33048E/MAX33049E
Tl K 20Mbps T9,

FSA\

ZORTANZ, Yoz ROy - LoYLAY) (DD 2% A, €k ABLUB N7 A /3 ) THEH) RS-485/RS-422 L
NMETNTEEELET, FIANRET A AT =T AT 5L, RIA N A 32—=T7 NV AJ] (DE) 20 —IlRELET, AL BlL, FIAA
T 4 AT =T NLVOBFRITEA = F AR Y T,

1. RS A e

RE DE DI Y 4
X 1 1 1 0
0 0 X High-Z High-Z
1 0 X High-Z High-Z
LY—iN—
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Part Number Temp Range Pin-Package Data Rate Nodes
MAX33047EASA+* -40°C TO +125°C 8-pin SOIC 500Kbps 256
MAX33048EASA+ -40°C TO +125°C 8-pin SOIC 20Mbps 256
MAX33049EASD+* -40°C TO +125°C 14-pin SOIC 20Mbps 256
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