19-1253; Rev 0; 8/97

MNAXI /W

3V 5.5V 250kbpsl] [ [ RS-232[] [ 0[]
dqu AOooooooooooooooooonoonnn

oo

MAX33200 000000000 @P)DODDOOO
O0000RS-232000000000000000000
000000000 OVecOOODODOOOOOOO
0000000000000 0000000000Vee
0000000000000 O000000O00On
goooOoi1o00omsO0D000O0O0OOOOODOOO
MAX33200 00000000 0RESETO O (0 O1vO
O0VecOODODODOOODODDOO)DOODDOOOO
00000000000 DOVecODDOOOODDOOooo
000000000000 00000ooOoooooo
0000000000000 00000000000
oooo

MAX332000000000000000O0000D0O
gooooooOooOOoOoOoooooooooOoboboooo
goooooob0ooooooOoboOoboOoOooOooooa
+3vO+5.5v0000000RS-23200000000
gboobo4000000.ApFO0O00O0O0OODOODOO
gooooo250kbpsO0 00 000O0O0O00OOOO0O
goooooboooooooooogz2ob00ssor
goooooooooooooo

oooooodd
0ooooooooooon
0000O0/00000000
oooooooo

oo

05v003.3v00000000000
— 00 O00O0RESETO OO OO 100ms(min)
— 0J00000000000o00O
— Vee = 1VOORESETO OO DOOD

0 AutoShutdown PlusO0 0 000 0O04puA0 OO
gboooooooooboooo
gboooooooooboooooooon
O4AClO0ODO0OO0OOO
0000000000250kbps

oo
PART* TEMP. RANGE PIN-PACKAGE
MAX3320_CAP 0°C to +70°C 20 SSOP
MAX3320_EAP -40°C to +85°C 20 SSOP

* pooooooooooooboooboooboOobODOOODbODbo
goooooooooooooooooooboooooooo
00000000000000000000000000

gooo
oooo 0ooooo 000000000 Do)
ooon A 4.25
B 2.85
TOP VIEW _II__ gﬁz
v+ [1] [20] 1+ :
co+ [ 2] [19] vee
e [3] 18] c1-
v-[4] A/T/I::();;ZIOW 17] oo 00000000000000000000000000
T [5] 16] T10UT
T2 [6] [15] T20U7
R10uT [ 7] [14] RuN
R20UT [ 8] 13] R2IN
INVALD [ 9] [12] Forceon
RESET [10] [11] ForceoFF
SSOP
AutoShutdown PlusD0 000000000 0ODO
NAXIM Maxim Integrated Products 1

L/ 1/9d/VOCEEXVIN



MAX3320A/B/L/T

3V 5.5V 250kbpsl] [0 [ RS-2320] ] 0000
du AOOOOOOo0ooooooonooooonooonnn

ABSOLUTE MAXIMUM RATINGS

V+ (Note 1)

V+ + |V-| (Note 1) ................
Input Voltages

T_IN, FORCEOFF, FORCEON

Outp_ut Voltages

-0.3Vto 6V

-0.3Vto 6V
................ +25V

R_OUT, INVALID, RESET...

....-0.3Vto (Vcc + 0.3V)

Short-Circuit Duration

Continuous Power Dissipation (Ta = +70°C)
SSOP (derate 8.00mW/°C above +70°C)....
Operating Temperature Ranges
MAX3320_CAP
MAX3320_EAP
Storage Temperature Range
Lead Temperature (soldering, 10sec)

0°C to +70°C
...-40°C to +85°C
.-65°C to +160°C

Note 1: V+ and V- can have a magnitude of +7V (max), but their absolute difference cannot exceed +13V.

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

(Vee = 3V to 5.5V, C1-C4 = 0.1pF (tested at 3.3V +10%), C1 = 0.047uF, C2-C4 = 0.334F (tested at 5V £10%), Ta = TMIN to TMAX,
unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
DC CHARACTERISTICS
Power-Supply Current No load, Vcc = 3.3V or 5V, Ta = +25°C 0.45 1.0 mA
Shutdown Supply Current FORCEOFF = GND, Ta = +25°C 4.0 10 HA
AutoShutdown Plus All R_IN unconnected, FORCEON = GND, 4.0 10 UA
Supply Current FORCEOFF = Vcc, all T_IN = Vcc or GND, Ta = +25°C
LOGIC INPUTS AND RECEIVER OUTPUTS
Input Logic Threshold Low T_IN, FORCEON, FORCEOFF 0.8 Vv
Input Logic Threshold High %EON’ XEE : z\fv 22 \Y
Input Leakage Current T_IN, FORCEON, FORCEOFF +0.01  +1.0 HA
Input Hysteresis T_IN, FORCEON, FORCEOFF 250 mv
Output Voltage Low lout = 1.6mA 0.4 \"
Output Voltage High louT = -1mA Vg% . Vgi ) Y,
RECEIVER INPUTS
Input Voltage Range -25 25 \
Vce =3.3V 0.6 1.2
Input Threshold Low Vv
Vce =5V 0.8 15
) Vce =3.3V 15 24
Input Threshold High Vv
Vce =5V 1.8 24
Input Hysteresis 0.3 \Y
Input Resistance Ta=+25°C 3 5 7 kQ
TNVALID OUTPUT
Receiver Input Threshold to Figure 3, positive threshold 2.7 v
INVALID Output High Figure 3, negative threshold -2.7
e e | Fowe K
INVALID Output Voltage Low lout = 1.6mA 0.4 \
2 MAXI
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = 3V to 5.5V, C1-C4 = 0.1pF (tested at 3.3V £10%), C1 = 0.047uF, C2-C4 = 0.33pF (tested at 5V £10%), Ta = TMIN to TMAX,
unless otherwise noted. Typical values are at Tao = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
TNVALID Output Voltage High louT = -1mA Vcc - 0.6 Y
T e | o .
T o™ | o 0 .
AUTOSHUTDOWN PLUS (FORCEON = GND, FORCEOFF = Vcc)

e ooy % | e : i
E}etS:ﬁL\{“ejrochvrnTransmitter Edge Figure 3 15 30 60 sec
TRANSMITTER OUTPUTS
Output Voltage Swing All transmitter outputs loaded with 3k to ground +5.0 +5.4 \Y
Output Resistance Vce = V+ =V-=GND, VT_out = 2V 300 10M Q
Output Short-Circuit Current T_OUT = GND, T_IN = Vcc or GND +35 +60 mA
Output Leakage Current VT_out = %12V, Vcc = 0 to 5.5V, transmitters disabled +25 HA
RESET OUTPUT
RESET Operating Voltage MAX3320_C 1.0 5.5 v
Range MAX3320_E 1.2 5.5
MAX3320A 4.00 4.25 4.50
I MAX3320B 2.70 2.85 3.00
RESET Threshold \Y
MAX3320L 4.50 4.63 4.75
MAX3320T 3.00 3.08 3.15
IsiNk = 1.2mA, Vcc = reset threshold, MAX3320B/T 0.3
_ IsiINk = 3.2mA, Vcc = reset threshold, MAX3320A/L 0.4
RESET Output Voltage \Y
ISINK = 50pA, Vce > 1V, MAX3320_C 0.3
IsiNk = 100pA, Vce > 1.2V, MAX3320_E 0.4
IAXIV 3
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TIMING CHARACTERISTICS

(Vcc = 3V to 5.5V, C1-C4 = 0.1pF, C1-C4 = 0.1pF (for 3.3V £10%), C1 = 0.047uF, C2-C4 = 0.33uF (tested at 5V +10%),
TA = TmIN to TmAx, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Maximum Data Rate RL = 3k, CL = 1000pF, one transmitter switching 250 kbps
. ' tPHL 0.3
Receiver Propagation Delay R_IN to R_OUT, CL = 150pF Hs
tPLH 0.3
Transmitter Skew | tPHL - tPLH | 100 ns
Receiver Skew | tPHL - tPLH | 200 ns
CL = 150pF to
Vce = 3.3V, RL = 3kQ to 7k, 1000pf 6 30
Transition-Region Slew Rate measured from +3V to -3V or -3V to Vlius
+3V, Ta = +25°C CL = 150pF to 4 30
2500pf
Vcc to RESET Delay 100mV overdrive from reset threshold 40 us
RESET Active Timeout Period Vcc = reset threshold 100 280 ms

googooo

(Vcc = 3.3V, 250kbps data rate, C1-C4 = 0.1pF, all transmitters loaded with 3kQ. Typical values are at Ta = +25°C, unless

otherwise noted.)

TRANSMITTER OUTPUT VOLTAGE

vs. LOAD CAPACITANCE

SLEW RATE

vs. LOAD CAPACITANCE

MAX3320 TOC02

75 - 12
V1_out+ ; N ‘
50 g 10 NEGATIVE
ONE TRANSMITTER AT 250kbps = SLEW
S ONE TRANSMITTER AT 15.6kbps % 3 m
25 | = E
8 LOAD = 3k + G, = Posnﬁ\
5 o SLEW N
<] = 6
> 0 =
5 =
g El
3 25
ONE TRANSMITTER AT 250kbps
5.0 2 [~ ONE TRANSMITTER AT 15.6kbps
V1_out- LOAD = 3kQ + C_
l l l
-5 0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000

LOAD CAPACITANCE (pF)

5000

LOAD CAPACITANCE (pF)

SUPPLY CURRENT (mA)

45
)
35
30
25
20
15
10

SUPPLY CURRENT
vs. LOAD CAPACITANCE WHEN
TRANSMITTING DATA

T T g
ONE TRANSMITTER AT g
[ FULL DATA RATE INDICATED g
- ONE TRANSMITTER AT 7 =
| 1/16 DATA RATE INDICATED 250kbps
120kbps
20kbps

0 1000 2000 3000 4000
LOAD CAPACITANCE (pF)

5000
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(Vcc = 3.3V, 250kbps data rate, C1-C4 = 0.1pF, all transmitters loaded with 3kQ. Typical values are at Ta = +25°C, unless
otherwise noted.)

MAXIMUM TRANSIENT DURATION

NORMALIZED POWER-UP RESET

vs. RESET COMPARATOR OVERDRIVE DELAY vs. TEMPERATURE
300 g 1040 5
7 E 1.030 5
= 20 H g
2 SHUTDOWN MODE § 1.020 5
S 0 2 1010
N\ -
2 150 & 1.000
E \ Eo.ggo —
= 100 | NoTINN 3
2 a
s SHUTDOWN N 0.980
E MODE N
} c | ‘:OluF ~\\~ o
0 BYPASS = V.11 RERE 0.960
10 100 1000 40 20 0 20 4 60 8
RESET COMPARATOR OVERDRIVE (mV) TEMPERATURE (°C)
ogooao
oo oo ooo
1 V+ 00D00000DbOoD0OOoO0ODbOoOb.Bv
2 C2+ 0o0D0DO00D00ODbOooOoOobDOooooo
3 C2- 0o0D0DO00D00ODbOooOoOobDOooooo
4 V- goooooooboooooo-s5.5v
56 TN TTL/CMOSO 00000000 (TLINDOOT2IN)
7,8 R_OUT TTL/CMOSO OO 00O 0O (R1IOUTO OR20UT)
TOATTS 00000ogogooogoeousi 0000000000 DODOOORS-23200000000000O
9 INVALID
goooooo
10 RESET RESETOOORESETOVecO OO ODODODODODODODODOOOOOOOOOVecOOOOODOOO
oooooooooooooz8oms(max)D 00000 oooOo
11 FORCEOFE OJO00D0D00O0O0OO0OFORCEOFFO D 00D ODODODODODODODOOONONOODOOOOOooooooo
0000000000000 0000U0O0O000OFORCEOND D DO OO (@)D
12 FORCEON O0O0O0O0OO0OO0FORCEONO DD OODOOOODOOODOOOOOOODOOOOOOODOO
Oo0oo0oo0ooOOoUOOo@ORCECFFO DO O OOOODOODOO YD 1)
13,14 R_IN RS-2320 0 0 0 0O (R2INO O R1IN)
15, 16 T_OUT RS-2320 00000000 (T20UTO O T10UT)
17 GND opoood
18 C1- goooooOOo0oboOooboooooooboog
19 Vce +3vO+5.5v0 000
20 Cl+ gooooooobooobooooboooooboo
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000000000000 0000000000000
O000000RS-2320000000000000
0000000000 00000000000000

00000000000000000000BIOSO0 R“_{
0000000000 00000000000000

+0.3V—ro

— INVALID

000000000000D000000000INVALD 03
oboboooOooNvALDOOOODDOOODOoDooooo INVALID ASSERTED IF BOTH RECEIVER INPUTS ARE BETWEEN +0.3V AND -0.3V FOR
000000000000000000(@ 2)0 AT LEAST 90us

0100020020 0MAX33200 00000000 O2a. INVALIDOODOODOOOODOOOOOO
00000000 FORCEONDOFORCEOFFO O OO (INVALIDO O O)

gooooooooooooboboobooooood
00000000000 0O0O0DO00DO0OFORCEONDO
FORCEOFFO OO O OOODOOOOODOOOIICOOO

RJN‘{

+2.7V——

goooooooooooooooboboboobooo

gobooobooooooooooobobooboooo — INVALID
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gooooooooooooooooooooooo 2N
gooooooooooooooooooOooooon INVALID DEASSERTED IF EITHER RECEIVER INPUT HAS BEEN BETWEEN +2.7V
000V+OVecOODOOOOV-00OODOOO0OO0000 AND -2.7V FOR LESS THAN 90us.
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* POWERDOWN IS ONLY AN INTERNAL SIGNAL.
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0000000000000 00000000000 THE TRANSMITTERS AND THE POWER SUPPLIES.
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* ALL RECEIVER/TRANSMITTER INPUTS INACTIVE
** ANY ONE RECEIVER/TRANSMITTER INPUT BECOMES ACTIVE
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*C3 CAN BE RETURNED TO
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*C3 MAY BE RETURNED TO EITHER Vcc OR GND.
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