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Complete, Isolated RS-485/RS-422

General Description

The MAX1480A/MAX1480B/MAX1480C/MAX1490A/
MAX1490B are complete, electrically isolated, RS-485/
RS-422 data-communications interface solutions in a
hybrid microcircuit. Transceivers, optocouplers, and a
transformer provide a complete interface in a standard
DIP package. A single +5V supply on the logic side pow-
ers both sides of the interface.

The MAX1480B/MAX1480C/MAX1490B feature reduced-
slew-rate drivers that minimize EMI and reduce reflec-
tions caused by improperly terminated cables, allowing
error-free data transmission at data rates up to 250kbps.
The MAX1480A/MAX1490A driver slew rate is not limited,
allowing transmission rates up to 2.5Mbps. The
MAX1480A/B/C are designed for half-duplex communi-
cation, while the MAX1490A/B feature full-duplex com-
munication.

Drivers are short-circuit current limited and protected
against excessive power dissipation by thermal shut-
down circuitry that places the driver outputs into a high-
impedance state. The receiver input has a fail-safe
feature that guarantees a known output (RO low for the
MAX1480A/B/C, RO high for the MAX1490A/B/C) if the
input is open circuit.

The MAX1480A/MAX1480B/MAX1480C/MAX1490A/
MAX1490B typically withstand 1600VRMS (1 minute) or
2000VRMS (1 second). Their isolated outputs meet all
RS-485/RS-422 specifications. The MAX1480A/B/C are
available in a 28-pin DIP package, and the MAX1490A/B
are available in a 24-pin DIP package.

Selection Table

Data Interface

Features

4 Isolated Data Interface, Typically to 1600VRMS
(1 minute)

4 Slew-Rate Limited for Errorless Data
Transmission (MAX1480B/MAX1480C/MAX1490B)

4 High-Speed, Isolated, 2.5Mbps RS-485/RS-422
Interface (MAX1480A/MAX1490A)

4 Full-Duplex Data Communication (MAX1490A/B)

4 -7V to +12V Common-Mode Input Voltage Range
with Respect to Isolated Ground

4 Single +5V Supply

4 Current Limiting and Thermal Shutdown for
Driver Overload Protection
4 Standard 0.6" DIP Package:

28-Pin DIP (MAX1480A/B/C)
24-Pin DIP (MAX1490A/B)

Ordering Information

PART" TEMP. RANGE PIN-PACKAGE
MAX1480ACPI 0°C to +70°C 28 Wide Plastic DIP
MAX1480AEPI -40°C to +85°C 28 Wide Plastic DIP

Ordering Information continued at end of data sheet.

¥ Data rate for “A” parts is up to 2.5Mbps. Data rate for “B” and
“C” parts is up fo 250kbps.

HALF/ DATA SLEW- IIEDI\T LVBI?_F:E
PART FULL RATE RATE TIME
DUPLEX | (Mbps) | LIMITED
(e)
MAX1480A Half 2.5 No 0.2
MAX1480B Half 0.25 Yes 35
MAX1480C Half 0.25 Yes 0.5
MAX1490A Full 25 No —
MAX1490B Full 0.25 Yes —
Applications

Isolated RS-485/RS-422 Data Interface
Transceivers for EMI-Sensitive Applications
Industrial-Control Local Area Networks
Automatic Test Equipment

HVAC/Building Control Networks

MAXIN

Pin Configurations
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For free samples & the latest literature: http://www.maxim-ic.com, or phone 1-800-998-8800.
For small orders, phone 408-737-7600 ext. 3468.
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Complete, Isolated RS-485/RS-422
Data Interface

ABSOLUTE MAXIMUM RATINGS

With Respect to GND_ LED Forward Current (DI, DE, ISO RO LED) .........ccccovvennes 50mA
Supply Voltage (VCC ). -0.3Vto +8V Continuous Power Dissipation (TA = +70°C)
Control Input Voltage (SD, FS) -0.3Vto (Vcc + 0.3V) 24-Pin Plastic DIP (derate 8.7mW°C above +70°C) .....696mW
Receiver Output Voltage (RO, RO)........ -0.3Vto (Vcc + 0.3V) 28-Pin Plastic DIP (derate 9.09mW/°C above +70°C) ..727mW
Qutput Switch Voltage (D1, D2).......cccoovviiiiiiinn +12V Operating Temperature Ranges

With Respect to ISO COM_ MAX1480_CPI/MAX1490_CPl.........cccovivirinis 0°Cto +70°C
Control Input Voltage (ISO DE_)....-0.3V to (ISO Vcc_ + 0.3V) MAX1480_EPI/MAX1490_EPI -40°C to +85°C
Driver Input Voltage (ISODI_)....... -0.3Vto (ISO Vcc_ + 0.3V) Storage Temperature Range................. -65°C to +160°C
Receiver Output Voltage (ISO RO_) ...-0.3V to (ISO Vcc_ + 0.3V) Lead Temperature (soldering, 10seC) .......cc.cccovvrivrrrnnn. +300°C
Driver Output Voltage (A, B, Y, Z) ..o -8Vto +12.5V
Receiver Input Voltage (A, B) ..o -8Vto +12.5V

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

(Vecc_ = 5V +10%, VFs = Vcc , TA = TMIN to TMAX, unless otherwise noted. Typical values are at Vcc = 5V and TA = +25°C))

MAX1480A/B/C, MAX1490A/B

(Notes 1, 2)
PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
f VFs = 0V 535
Switch Frequency SWL ks kHz
fswH FS = Vcec_oropen 725
MAX1480A, RL=c 60 90
DE’ = Vgc_oropen RL = 54Q 120
MAX1480B, RL=c 35 45
DE’ = Vcc_or open RL = 540 95
MAX1480C RL=c 35 75
@/ ing Supply C I . ’ A
perating Supply Current cC DE’ = Vce_or open RL = 540 %5 m
R = co
MAX1490A L 100 150
RL = 54Q 170
MAX1490B
RL = 54Q 130
Shutdown Supply Current _
(Note 3) ISHDN SD =Vce 0.2 HA
Vi High 24
Shutdown Input Threshold SDH '9 \
VspL Low 0.8
Shutdown Input Leakage 10 bA
Current
V High 24
FS Input Threshold FeH '9 v
VFsSL Low 0.8
FS Input Pull-Up Current FS low 50 HA
FS Input Leakage Current FS high 10 pA
Input High Voltage VIH DE’, DI’ Voc -04 \Y
Input Low Voltage VIiL DE’, DI 0.4 \Y
Isolation Resistance Riso Ta = +25°C, Viso = 50VDC 100 10,000 MQ
Isolation Capacitance Ciso Ta = +25°C, V|go = 50VDC 10 pF
Differential Driver Output
(no load) Vop! 8 v
2 MAXIMN
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Complete, Isolated RS-485/RS-422
Data Interface

ELECTRICAL CHARACTERISTICS (continued) §
(Mcc_ = 5V £10%, VFs = Voo, 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 ><
Differential Driver Output R = 50Q (RS-422) 2 ~
, Vopz2 . v SN
(with load) R = 27Q (RS-485), Figure 4 1.5 5
Change in Magnitude of Differential 0.3 Qo
Driver Qutput Voltage for AVOD R = 27Q or 50Q, Figure 4 \ o
Complementary Output States Common Mode 03 >
Driver Common-Mode Output Voc R = 27Q or 50Q, Figure 4 4 \ ﬁ
MAX1490A/B 0.25
ViN = 12V ~N
nout LA B SO | DE = oV, MAX1480A/B/C 1 A (')
nput Current (A, m
P (A B) N"| Voo = 0vor5.5v MAX1490A/B 0.2 -
VIN = -7V
MAX1480A/B/C 0.8 §
Receiver Input Resistance RIN -7V<Vem <12V 12 kQ >
Receiver Differential Threshold VTH -7V<Vem <12V -0.2 0.2 \
Receiver Input Hysteresis AVTH Vem = 0V 70 mV ><
Receiver OUtpubRecei N
eceiver Output/Receiver . . . .
Output Low Voltage VoL Using resistor values listed in Tables 1 and 2 0.4 \ N
Receiver Output/Recei ©
eceiver Output/Receiver _
Qutput High Current loH VouT =55V 250 A g
Driver Short-Circuit Current ISO losp | -7V <Vo <12V (Note 4) 100 mA ~_

SWITCHING CHARACTERISTICS—MAX1480A/MAX1490A

(Vecc_=5V*10%, FS = Vcc |, TA = TMIN to TMAX. unless otherwise noted. Typical values are at Vcc = 5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
Driver Input to Output tPLH Figures 5 and 7, RpIFF = 549, 100 275
. ns

Propagation Delay tPHL CL1 = CL2=100pF 100 275
Driver Output Skew tSKEW Figures 5 and 7, RpIFr = 54Q, CL1 = CL2 = 100pF 25 Q0 ns
Driver Rise or Fall Time tR, tF Figures 5 and 7, RpIFF = 54Q, CL1 = CL2 = 100pF 15 40 ns
Driver Enable to Output High ) _
(MAX1480A only) tzH Figures 6 and 8, CL = 100pF, S2 closed 0.2 1.5 Hs
Driver Enable to Output Low ) _
(MAX1480A only) tzL Figures 6 and 8, C| = 100pF, S1 closed 0.2 1.5 Hs
Driver Disable Time from Low )
(MAX1480A only) tLz Figures 6 and 8, CL = 15pF, S1 closed 0.2 1.5 Hs
Driver Disable Time from High ) _
(MAX1480A only) tHz Figures 6 and 8, CL = 15pF, S2 closed 0.2 1.5 Hs
Receiver Input to Output tPLH _ _ _ 100 225
Propagation Delay — Figures 5 and 10, RpiFF = 549, Cr1 = CL2= 100pF 100 555 ns
ItpLH - tpHL| Differential

. tsKD Figures 5 and 10, RDIFF = 54Q, CL.1 = CL2 = 100pF 20 ns
Receiver Skew

MAXIMN 3
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Complete, Isolated RS-485/RS-422
Data Interface

) SWITCHING CHARACTERISTICS—MAX1480B/MAX1480C/MAX1490B
~ (VMcc =5V £10%, FS = Voc , Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Voc = 5V and Ta = +25°C.)
g PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
()} Maximum Data Rate fMAX tPLH, tPHL < 50% of data period 25 Mbps
<+ Time to Shutdown tSHDN 100 Hs
T Shutdown to Driver Output High | tzH(SHDN) | Figures 6 and 9, CL = 100pF, S2 closed 3 10 Hs
>< Shutdown to Driver Output Low| tzi(SHDN) | Figures 6 and 9, CL = 100pF, S1 closed 3 10 Hs
< Driver Input to Output tPLH Figures 5 and 7, RDIFF = 54Q, C1 = CL2 = 100pF 1.0 2.0 s
Propagation Delay tPHL Figures 5 and 7, RDIFF = 549, CL1 = C 2 = 100pF 1.0 2.0 K
§ Driver Qutput Skew tSKEW Figures 5 and 7, RDIFF = 54Q, CL1 = CL2 = 100pF 100 800 ns
- Driver Rise or Fall Time tR, tF Figures 5 and 7, RDIFF = 54Q, CL1 = CL2 = 100pF 1.0 2.0 Hs
O Driver Enable to Output High ) _
J (MAX1480B only) tzH Figures 6 and 8, C| = 100pF, S2 closed 35 100 Hs
@ (Dl\/rllx% Eggglirt:ﬁy;)mpm Low tzL Figures 6 and 8, CL = 100pF, S1 closed 35 100 Hs
< Driver Disable Time from Low )
(- (MAX1480B only) tLz Figures 6 and 8, CL = 15pF, S1 closed 13 50 Hs
m D H H H
river Disable Time from High ) _
<t (MAX1480B only) tHz Figures 6 and 8, CL = 15pF, S2 closed 13 50 Hs
A Driver Enable to Output High i
>< (MAX1480C only) tzH Figures 6 and 8, CL = 100pF, S2 closed 0.5 45 Hs
Driver Enable to Output Low ) _
é (MAX1480C only) tzL Figures 6 and 8, CL = 100pF, S1 closed 0.5 45 Hs
Driver Disable Time from Low )
(MAX1480C only) tLz Figures 6 and 8, CL = 15pF, S1 closed 2.0 45 Hs
Driver Disable Time from High ) _
(MAX1480C only) tHz Figures 6 and 8, CL = 15pF, S2 closed 2.0 45 Hs
Receiver Input to Output tPLH _ _ _ 0.8 2.0
Propagation Delay tPrL Figures 5 and 10, RpIFF = 54Q, CL1 = CL2 = 100pF 08 50 Hs
ltpLH - tpHL| Differential tskD Figures 5 and 10, RpjFr = 54Q, C1 = CL2 = 100pF 200 ns
Receiver Skew
Maximum Data Rate fMAX tPLH, tPHL < 50% of data period 0.25 Mbps
Time to Shutdown tSHDN 100 Hs
Shutdown to Driver Output High | tzH(SHDN) | Figures 6 and 9, CL = 100pF, S2 closed 35 100 Hs
Shutdown to Driver Output Low| tzi(SHDN) | Figures 6 and 9, CL = 100pF, S1 closed 35 100 Hs

Note 1: All currents into device pins are positive; all currents out of device pins are negative. All voltages are referenced to logic-
side ground (GND_), unless otherwise specified.

Note 2: For DE" and DI’ pin descriptions, see Detailed Block Diagram and Typical Application Circuit (Figure 1 for MAX1480A/
MAX1480B/MAX1480C, Figure 2 for MAX1490A/MAX1490B).

Note 3: Shutdown supply current is the current at Vcc1 and Vec2 when shutdown is enabled.

Note 4: Applies to peak current (see Typical Operating Characteristics). Although the MAX1480A/B/C and MAX1490A/B provide
electrical isolation between logic ground and signal paths, they do not provide isolation between external shields and the
signal paths (see Isolated Common Connection section).

4 MAXIMN
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Complete, Isolated RS-485/RS-422
Data Interface

(Vecc_ =5V, FS=Vcc , Ta= +25°C, unless otherwise noted.)
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Complete, Isolated RS-485/RS-422
Data Interface

m Typical Operating Characteristics (continued)
E (Vecc_ =5V, FS=Vcc , Ta= +25°C, unless otherwise noted.)
(@) MAX1480A MAX14808 MAX1480C
03 SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
160 o 140 . 120 o
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Complete, Isolated RS-485/RS-422

Data Interface

Typical Operating Characteristics (continued)

(Vcc_=5V,FS=Vcc , VpI'= 0V, DE’ toggled OV to 5V at 5kHz, Ta = +25°C, unless otherwise noted.)

MAX1480A
DRIVER ENABLE TIME

MAX1480/90-19

DRVER
OUTPUT B
2Vidiv

DE’
2Vidiv

200ns/div

MAX1480B
DRIVER ENABLE TIME

DRVER
OUTPUT B
2V/div

DE’
2Vidiv

10us/div

MAX1480C
DRIVER ENABLE TIME

DRVER
§: OUTPUTB
2Vidiv

DE’
{ 2v/div

500ns/div

MAXI/MN

MAX1480A
DRIVER DISABLE TIME

DRVER
OUTPUT B
2V/div

DE’
2V/div

200ns/div

MAX1480B
DRIVER DISABLE TIME

2Vidiv

DE’
2Vidiv

MAX1480C
DRIVER DISABLE TIME

DE’
2V/div

500ns/div

This Material Copyrighted By Its Respective Manufacturer
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Complete, Isolated RS-485/RS-422
Data Interface

Typical Operating Characteristics (continued)
(Vec_=5V,FS=Vcc DE = Vce , VDI’ = 0Vito 5V at 1.25MHz, Ta = +25°C, unless otherwise noted.)

MAX1480A/MAX1490A MAX1480A/MAX1490A
RECEIVER tpHL RECEIVER tpLH

RECEVER
| INPUT A
1Vidiv

20ns/div o N ) 20ns/div

MAX1480B/MAX1480C/MAX1490B MAX1480B/MAX1480C/MAX1490B

RECEIVER tpHL RECEIVER tpLH

MAX1480/80-23

RECHVER
INPUT A
1Vidiv

MAX1480A/B/C, MAX1490A/B
3l

RECHVER
INPUT B
1Vidiv

RO
2Vidiv

500ns/div

QUTPUTB
(Z FORMAX1490)
Vidiv

SD
2V/div

Tus/div

Vpir =0V
Vgp =5V TOOV AT 1kHz

8 MAXIN
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Complete, Isolated RS-485/RS-422
Data Interface

Pin Description

PIN

MAX1480A/B/C| MAX1490A/B NAME FUNCTION

PINS ON THE NON-ISOLATED SIDE

1,2,8,10 1,2,8,10 Veei-Veesa Logic-Side (non-isolated side) +5V Supply Voltages
3,4 3,4 D1, D2 Internal Connections. Leave these pins unconnected.
5 5 GND1 Logic-Side Ground. Connect to GND2 (pin 12).
Frequency Select Input. If FS = Vcc  or is open, switch frequency is high; if FS
6 6 FS = GND, switch frequency is low. For optimal performance and minimal supply

current, connect FS to Vo or leave unconnected.

Shutdown Input. Ground for normal operation. When high, the power oscillator is

7 7 sb disabled.
Driver Input. With DE” high (MAX1480A/B/C only), a low on DI’ forces output A
9 9 DI low and output B high. Similarly, a high on DI’ forces output A high and output

B low. Drives internal LED cathode through a resistor (Table 1 of Figure 1 for
MAX1480A/B/C, Table 2 of Figure 2 for MAX1490A/B).

Driver-Enable Input. The driver outputs, A and B, are enabled by bringing DE’
high. The driver outputs are high impedance when DE ' is low. If the driver out-
11 — DE puts are enabled, the device functions as a line driver. While the driver outputs
are high impedance, the device functions as a line receiver. Drives internal
LED cathode through a resistor (Table 1 of Figure 1).

Receiver Output. If A> B by 200mV, RO will be high; if A < B by 200mV, RO

o 1 RO will be low. Open collector; must have pull-up to Vcc (Table 2 of Figure 2).

a/Vo6vLXVWN "O/9/V08Y LXVIN

12 12 GND2 Logic-Side Ground. Connect to GND1 (pin 5).

Receiver Output. If A > B by 200mV, RO will be low; if A < B by 200mV, RO will

13 o RO be high. Open collector; must have pull-up to Vcc_(Table 1 of Figure 1).

14 — Vces Logic-Side (non-isolated side) +5V Supply Voltage

PINS ON THE ISOLATED RS-485/RS-422 SIDE

Isolated Receiver Output LED. Internal LED anode in MAX1480A/B/C and LED

15 13 ISO RO LED cathode in MAX1490A/B. Connect to ISO RO DRV through a resistor (Table 1 of
Figure 1 for MAX1480A/B/C; Table 2 of Figure 2 for MAX1490A/B).
16 — ISO COM2 Isolated Common. Connect to ISO COM1 (pin 20).

Isolated Driver-Enable Drive. The driver outputs, A and B, are enabled by bring -
ing DE” high. The driver outputs are high impedance when DE” is low. If the driv-
er outputs are enabled, the device functions as a line driver. While the driver

17 — ISO DE DRV - . . . .
outputs are high impedance, the device functions as a line receiver. Open-
collector output; must have pull-up to ISO VCC_ and be tied to ISO DE IN for
normal operation (Table 1 of Figure 1).

18 14 1SO Voo Isolated Supply Voltage. Connect to ISO Vcci (pin 26 for MAX1480A/B/C, or

pin 22 for MAX1490A/B).

Isolated Driver-Input Drive. With DE” high (MAX1480A/B/C only), a low on DI’
forces output A low and output B high. Similarly, a high on DI forces output A
19 15 ISO DI DRV high and output B low. Connect to ISO DI IN (on the MAX1480A/B/C only) for
normal operation. Open-collector output; connect a pull-up resistor to ISO Vcc
(Table 1 of Figure 1 for MAX1480A/B/C; Table 2 of Figure 2 for MAX1490A/B).

Isolated Common. For MAX1480A/B/C, connect to ISO COM2 (pin 16)

20 16 ISO COMH (Figures 1 and 2).

MAXI/MN 9
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MAX1480A/B/C, MAX1490A/B

Complete, Isolated RS-485/RS-422

Data Interface

Pin Description (continued)

PIN
MAX1480A/B/C| MAX1490A/B NAME FUNCTION
PINS ON THE ISOLATED RS-485/RS-422 SIDE (continued)
— 17 Y Noninverting Driver Qutput
— 18 z Inverting Driver Qutput
— 19 B Inverting Receiver Input
— 20 A Noninverting Receiver Input
21 — ISO DE IN Isolated Driver-Enable Input. Connect to ISO DE DRV for normal operation.
22 — ISO DI IN Isolated Driver Input. Connect to ISO DI DRV for normal operation.
23 — A Noninverting Driver Output and Noninverting Receiver Input
2 o1 | IsomoDAY | e e O e a2 e s WK o)
25 — B Inverting Driver Qutput and Inverting Receiver Input
26 22 ISO Vce1 Isolated Supply Voltage Source
27,28 23, 24 AC2, AC1 Internal Connections. Leave these pins unconnected.

Note: For DE and DI’ pin descriptions, see Detailed Block Diagram and Typical Application Circuit (Figure 1 for MAX1480A/B/C,

Figure 2 for MAX1490A/B).

Detailed Description

The MAX1480A/MAX1480B/MAX1480C/MAX1490A/
MAX1490B are complete, electrically isolated, RS-485/
RS-422 data-communications interface solutions.
Transceivers, optocouplers, a power driver, and a
transformer in one standard 28-pin DIP package (24-
pin for the MAX1490A/B) provide a complete interface.
Signals and power are internally transported across the
isolation barrier (Figures 1, 2). Power is transferred from
the logic side (non-isolated side) to the isolated side of
the barrier through a center-tapped transformer.
Signals cross the barrier through high-speed optocou-
plers. A single +5V supply on the logic side powers
both sides of the interface. The MAX1480A/B/C offer
half-duplex communications while the MAX1490A/B
feature full-duplex communication. The functional
input/output relationships are shown in Tables 3-6.

The MAX1480B/MAX1480C/MAX1490B feature reduced-
slew-rate drivers that minimize EMI and reduce reflec-
tions caused by improperly terminated cables, allowing
error-free transmission at data rates up to 250kbps. The
MAX1480A/MAX1490A driver slew rate is not limited,
allowing transmission rates up to 2.5Mbps.

The MAX1480B/MAX1480C/MAX1490B shutdown feature
reduces supply current to as low as 0.2pA by using the
SD pin (see Low-Power Shutdown Mode section).

10

Use the FS pin to select between high and low switching
frequencies for the isolated power driver. The driver
switches at the lower frequency 535kHz when FS is low,
and at the higher frequency 725kHz when FS is high. The
FS pin has a weak internal pull-up that switches the
device to the high-frequency mode when FS is left
unconnected. With FS high or open, no-load supply
current is reduced by approximately 4mA, and by up to
8mA when fully loaded. For optimal performance and
minimal supply current, connect FS to Vcc_ or leave
unconnected.

Drivers are short-circuit current limited and are protect-
ed against excessive power dissipation by thermal
shutdown circuitry that puts the driver outputs into a
high-impedance state. The receiver input has a fail-safe
feature that guarantees a logic-high RO (logic-low RO)
output if the input is open circuit.

On the MAX1480A/B/C, the driver outputs are enabled
by bringing DE” high. Driver-enable times are typically
0.2us for the MAX1480A, 35us for the MAX1480B, and
0.5ps for the MAX1480C. Allow time for the devices to be
enabled before sending data (see the Driver Enable
Time vs. Temperature graph in the Typical Operating
Characteristics). When enabled, driver outputs function
as line drivers. Driver outputs are high impedance when
DE" is low. While outputs are high impedance, they func-
tion as line receivers.

MAXIMN
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Complete, Isolated RS-485/RS-422
Data Interface

Vees

~—

MAXIMN

T MAX845 — Dt

g N

0SC

Fs 1omrz—{T 7F b

1.45MHz 1 Do
9 N
L
| !
4

180 Vet

MAXIVI
MAX1480A: MAX1487
MAX14808: MAX487

P MAX1480C: MAX487
ISODIIN B
I’rD
ISODEIN ’ A
ISORODRV R

EXTERNAL RS-485/RS-422 WIRING

Table 1. Pull-Up and LED Drive Resistors

O :
MAXIM ' TERMINATING RESISTOR
MAX1480A/B/C H (ONE RESISTOR ON EACH END)
VN g . Voot 7] AC1 (MAKE NO CONNECTION i
5V |1_—l ;: 3Bl b TWISTED PAIR
+c c2 ¢ Vecz | | 27] A2 (MAKENO CONNECTION) ! ;~, TOOTHERTRANSCEVERS
| i 1S0Voct : YOy A
22uF 0.1pF ot [3] 1 1] 26] . P B YN -
D2 [4 |— I [25] : e B
= = i SHIELD (OPTIONAL 1%
GND1 —]_| | | |- 1s0rODRY : ( ) \—‘-
= Bl = A TWISTED PAIR
| {maxses| | | |maxrsz| | ' a1
Fs o] : waier | 22 : ~ TOOTHERTRANSCEVERS i
SO =1 | I551.1SODIIN 1
74HC8S 7] I 22 -0 § R6 ;S X RL
v : -
OR EQUIVALENT y oY —1 | L{31] S0DEN AMAA N -
DI DRIVER INPUT Dig] | 5510 Comt R4 ! SHIELD (OPTIONAL) '\ N
DI’ — F I — 1
Voot 1S0DIDRV |1 [ | A AA LE-mmefrmmmmm e
{10} : e] A4
DE DRIVER ENABLE DE 4 — Is0Vee R NOTE: RESISTOR R7 PROTECTS
oE il I 18] R7 THE MAX1480A/B/C FROM TRANSIENT
. GND2 ] I 71150 DE DRV 1000 CURRENTS BETWEEN SHIELD AND
= RECEVER OUTPUT l—’\/\/\, _ = | — TRANSMISSION LINES.
[I -l R [ | 5] 1s0coM2
RO v,
< ( " oos 1] : [T5} IS0 POLED ]
.
| LOGICGROUND  ISOLATION BARRIER ISOLATED COMMON

PART R1(Q) | R2(Q) | R3(Q) | RA(Q) | R5(Q) | R6(Q)
MAX1480A 200 200 1000 4300 1000 200
MAX1480B 200 510 3000 2200 3000 200
MAX1480C 200 200 3000 3000 3000 200

Figure 1. MAX1480A/MAX1480B/MAX1480C Detailed Block Diagram and Typical Application Circuit

The MAX1480A/MAX1480B/MAX1480C/MAX1490A/
MAX1490B typically withstand 1600VRMS (1 minute) or
2000VRMS (1 second). The logic inputs can be driven
from TTL/CMOS-logic with a series resistor, and the
received data output can directly drive TTL or CMOS-
logic families with only resistive pull-up.

MAXI/MN

Low-Power Shutdown Mode

The SD pin shuts down the oscillator on the internal power
driver. With the primary side in shutdown, no power is
transferred across the isolation barrier. The DI and DE
optocouplers, however, still consume current if the drive
signals on the non-isolated side are low. Therefore, leave
DI” and DE’ high or floating when in shutdown mode.
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MAX1480A/B/C, MAX1490A/B

Complete, Isolated RS-485/RS-422

Data Interface

V(I;cg
] Mam
A h 4 MAX845 — D1
0sC A
Fs——&— 101z — T FF b
1.45MH I IS0 RO DRV —|
z _ D2 Mmaxam -
Q N IS0 DI DRV — MAX14904: MAX490
l ¢ | MAX14908: MAX488 Lz
3 -
GND1 — Y
MAXIMN
| e e il
Vin i E EXTERNAL RS-485/RS-422 WIRING
e e | v ] '
Vet ACT (MAKE NO CONNECTION ' TERMINATING RESISTOR
Ht c2 ! y 1 24] ACI ) ! (ONE RESISTORON EACH END}
CC2
Do o1 o—cc2 [ 23] Ac2 (MAKE NO CONNECTION) ! WISTED PAR
1SO V, H HR
1 1 bt |3 [22] 180 Vet ! #~, TOOTHER TRANSCEVERS A
27 21] ISORODRY ' X % R
1 - '
GND1 [ 5| 0] A Yy, YA ~
— — ] SHIELD (OPTIONAL)  \ &%
Fs 6 [10] B ;
so[7] 18] 2 : TWISTED PAR A
74HCE6 — — T +~ TOOTHER TRANSCEVERS H
OR EQUIVALENT ¢ Yees[g] 7] Y : ; 2.
il R5, 1000} ;
Dl P) > DRIVERINPUT = A A A o3 5] Isocomi 1SH1 !
. — R4 ! L
Dl Vees [1 15 50D DRY ¥
— RECEVEROUTRPUT ~ R2 vVv—e '
| P[] [14] 1SOVece 6, 10001
o ey e S
N 13} ISOROLED NOTE: RESISTORS RS AND R6 PROTECT
THEMAX1490A/B FROM TRANSIENT
ISOLATION BARRIER ISOLATED COMMON CURRENTS BETWEEN SHIELD AND
TRANSMISSION LINES,
"= LOGIC GROUND
Table 2. Pull-Up and LED Drive Resistors
PART R1 (Q) R2 (Q) R3 (Q) R4 (Q)
MAX1490A 200 1000 330 1000
MAX1490B 200 3000 330 3000

Figure 2. MAX1490A/MAX14908B Detailed Block Diagram and Typical Application Circuit

Under these conditions, the MAX1480B/MAX1480C/
MAX1490B supply current is reduced to as low as 0.2pA.

The high-speed optocouplers on the MAX1480A/
MAX1480C/MAX1490A consume an additional 10mA
through Vces (Vec4 for the MAX1490A). Therefore, to
completely shut down these devices, use an external P-
channel MOSFET as shown in Figure 3. In hormal opera-

12

tion, SD is low, turning the MOSFET on and thereby pro-
viding power to all the Vcc_ pins. When SD is pulled high,
the power oscillator is disabled and the switch is turned
off, disconnecting power from the DI and DE optocou-
plers. In normal operating mode, the switch carries only
the optocoupler currents, so an on-resistance of several
ohms will not significantly degrade efficiency.

MAXIMN
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Complete, Isolated RS-485/RS-422
Data Interface

| MAXIV
MAX1480A
Vin , Veet [ §| 3 28] ACt
5V ?
Voo | o [® l a AG2
T p—e=le TR Y
= o1 [ 5] | [26] 150 Ve
4
ce 14 I el
5943304 GND1 | 5 H | M 24| ISORODRV
P maxim| || | maxim
Fs 6 [ maxsss | || [maxrdsz 23] A
| [ |
SHUTDOWN . sp[7] I ] [22] 15001 IN
vees [ — I ! E ISODEIN
R — |
D[] | 20| 1SOCOM1
DI AN o] x| K [20]
Veca [ 1o} | [19] 1s0DI DRV
)
DE I
DE N [if— ¥ 18] 1soveeo
m% ¢ GND2[1, : 7] 1s0DEDRY
= 3 RO [13] | 16] 1socom2
Voos [14] I 15] 1s0ROLED
|
1 ISOLATION BARRIER
— GND
Figure 3. MAX1480A Low-Power Shutdown Mode
Test Circuits
ISOLATION BARRIER ISOLATION BARRER ISCLATION BARRIER
- |
1 (DE) 1 4 4 1
| 1 |
| q | cu _L | () AREFOR
I | | NI THEMAXT480A/B/C
v , I RoiFr —_
oD Dl D, Vip RO (RO)
O p—
| Ry | - I* OPTOCOUPLER
! 0c ! CLo I QUTPUTS. SEE FIGURES 1
! & ! I AND 2 FOR DETAILED BLOCK
! A & ! ® . ! DIAGRAM AND TYPICAL
| = | | APPLICATION CIRCUIT.
1 - 1 1
Figure 4. Driver DC Test Load Figure 5. Driver/Receiver Timing Test Circuit
MAXIMN 13
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Complete, Isolated RS-485/RS-422
Data Interface

Test Circuits (continued)

QUTPUT
UNDERTEST

CL

el

500

1 W
LN

—c/A— IS0V
st

Figure 6. Driver Timing Test Load

Switching Waveforms

MAX1480A/B/C, MAX1490A/B

Ve - 04V Voo - 04V
Voo - 04V 2 2 Voo -0.4V
Ve - 0.4V / N Voo - 04V
DI oV DE 2 2
{‘ thLH TPHL 112Vo v ——"]
* + # —»| etz tiz—w |-
AB \
A 23V
A i ; VoL <23V OUTPUT NORMALLY LOW VoL +0.5V
1/2 Vo
VoiFF=V (A) - V (B OUTPUT NORMALLY HIGH
VDIFF Yo 90% 90% AB v, v v
ov ° ° 2.3V 'o4- 0.5
o 10% 10% o Pz
— - tzy thz —| |-
tokaw=| tpLH - TPHL|
Figure 7. Driver Propagation Delays and Transition Times Figure 8. Driver Enable and Disable Times
INPUT
2.4V oV
sD e N ey
0.8V —/ L Va- VB
—»| [ 1z(SHDN) ISHON — 9| [— MAX1490A/B
AB QUTPUT
™ 28V qrpuT NoRMALLY Low VoL +05V ® VOH =t TP
Vo NS : 1.5V
<— tPLH
AB QUTPUT NORMALLY HIGH
A2 Vor - 0.5V RO VOH MAX1480A/B/C
ov OUTPUT 1.5V
| [ tzsHDN) sHpn — 9| | -

— tp y
tokaw = | teLr- tpwL |

Figure 9. Times

14

to/from Shufdown

Figure 10. Receiver Propagation Delays
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Complete, Isolated RS-485/RS-422
Data Interface

MAX1480B/MAX1480C/MAX1490B:
Reduced EMI and Reflections
The MAX1480B/MAX1480C/MAX1490B are slew-rate-
limited, minimizing EMI and reducing reflections
caused by improperly terminated cables. Figure 11
shows both the driver output waveform of a
MAX1480A/MAX1490A transmitting a 150kHz signal
and the Fourier analysis of that waveform. High-fre-
guency harmonics with large amplitudes are evident.
Figure 12 shows the same information for the slew-rate-
limited MAX1480B/MAX1480C/MAX1490B transmitting
the same signal. The high-frequency harmonics have
much lower amplitudes, and therefore the potential for
EMI is significantly reduced.

Function Tables

Half-Duplex Devices
(MAX1480A/MAX1480B/MAX1480C)

Table 3. Transmitting

10dB/div

500kHz/div

Figure 11. Driver Oufput Waveform and FFT Plot of
MAX1480A/MAX1490A Transmitting a 150kHz Signal

INPUTS* OUTPUTS
DE’ DI’ B A
1 1 0 1
1 0 1 0
0 High-Z High-Z
X = Don’t care
High-Z = High impedance
Table 4. Receiving
INPUTS* OUTPUT
DE’ VA-VB (RO)
0 >+0.2V 0
0 <-0.2V 1
0 Open 0

Full-Duplex Devices
(MAX1490A/MAX1490B)

Table 5. Transmitting

10dB/div

OHz o 5MHz
500kHz/div

INPUT* OUTPUTS
(D1 z Y
1 0 1
0 1 0

Figure 12. Driver Oufput Waveform and FFT Plot of
MAX1480B/MAX1480C/MAX1490B Transmitling a 150kHz
Signal

MAXI/MN

* For DE” and DI’ pin descriptions, see Detailed Block Diagram
and Typical Application Circuit (Figure 1 for MAX1480A/B/C,
Figure 2 for MAX1490A/B).

Table 6. Receiving

INPUT OUTPUT
(VA-VB) (RO)
>+0.2V

<-0.2V 0

Open
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Complete, Isolated RS-485/RS-422
Data Interface

TERMINATING RESISTOR
(ONERESISTOR ON EACH END)

il

il

MAX1480A/B/C, MAX1490A/B

L
B — DI
D
— DE
A
R RO

\
MAXIM TERMINATING RESISTOR
‘Q\N/ MAX1480A/B/C (ONE RESISTOR ON EAGH END)
> . Voot [1] —1 ? @ AG1 (MAKE NO CONNECTION)
| . 4
+| o1 2 oME 3 27 ] AC2 (MAKE NO CONNECTION)
| ¥ ISOV,
CC1
22uF 0.1uF ot [3] | b 26] B
I 5-1.B
— — b2 |: | [ ] 5]
GND1 I_ I _:|24 1SO RO DRV,
MAXIMN | MAXIN
|| Maxss5 maxs7 | == a
Fs |: | [ maxuer| 1231 -
80— | 172] SODIN ;
R é&lgﬁ/ﬁaﬁ Veca L | l T 1somein R SHIELD
4 5 2 ANN— (OPTIONAL)
R1 | 3 < T
DRVERINPUT AN DI 5] | 5o 1IS0com NOTE: RESISTOR R7 PROTECTS
— x | — R5 THE MAX1480A/R/C FROM
.,M@ | [15] ISODI DRV ANN— TRANSIENT GURRENTS
DRVERENABLE A\ A A DE — Y | BETWEEN SHIELD AND
— 1S0Vee
] | 18 | - TRANSMISSON LINES
R3 GND2 [ | 27 SO DE DRV
2] I [17] 10002
RECEVER OUTPUT OUTPUT B ! ) isocowe
A
RO ccs —
4 : T5]1SOROLED
1
LOGICGROUND  ISOLATION BARRIER ISOLATED COMMON

Figure 13. Typical Half-Duplex RS-485/RS-422 Network
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Complete,

Driver Qutput Protection
There are two mechanisms to prevent excessive output
current and power dissipation caused by faults or by
bus contention. A foldback current limit on the output
stage provides immediate protection against short cir-
cuits over the entire common-mode range (see Typical
Operating Characteristics). In addition, a thermal shut-
down circuit forces the driver outputs into a high-
impedance state if the die temperature rises
excessively.

Propagation Delay Skew
Typical propagation delays are shown in the Typical
Operating Characteristics using the test circuit of
Figure 5. Propagation delay skew is simply the differ-
ence between the low-to-high and high-to-low propaga-
tion delay. Small driver/receiver skew times help
reduce EMI and reflections by maintaining balanced
differential signals.

The receiver skew time, |tPLH - tPHL |, is typically under
100ns for the MAX1480A/MAX1490A and under 1pus for
the MAX1480B/MAX1480C/MAX1490B.

The driver skew time is typically 25ns for the
MAX1480A/MAX1490A and 100ns for the MAX1480B/
MAX1480C/MAX1490B.

Isolated RS-485/RS-422
Data Interface

Applications Information

DI and DE are intended to be driven through a
series current-limiting resistor. Directly grounding
these pins destroys the device.

The MAX1480A/MAX1480B/MAX1480C are designed
for bidirectional data communications on multipoint
bus-transmission lines. The MAX1490A/MAX1490B are
designed for full-duplex bidirectional communications
that are primarily point-to-point. Figures 13 and 14
show half-duplex and full-duplex typical network appli-
cation circuits, respectively. To minimize reflections,
terminate the line at both ends with its characteristic
impedance, and keep stub lengths off the main line as
short as possible. The slew-rate-limited MAX1480B/
MAX1480C/MAX1490B are more tolerant of imperfect
termination and stubs off the main line.

Layout Considerations
The MAX1480A/MAX1480B/MAX1480C/MAX1490A/
MAX1490B pinouts enable optimal PC board layout by
minimizing interconnect lengths and crossovers.

e For maximum isolation, the “isolation barrier” should
not be breached except by the MAX1480A/
MAX1480B/MAX1480C/MAX1490A/MAX1490B.

MAXI/N
v MAX1490A/B
IN
sv \J
+ o c2 4%1 B 2] AGH (MAKENO GONNEGTION)
Veee
oo oty ¢—cce [ I [23] AC2 (MAKENO CONNECTION)
D1 [ 3 — [55] 150 Vet
= — lz 22} 120Q -, Y
D2 4] 21| ISORODRY T T T
GND1 [5 1 5 . [20] A T e e
{5] 20]
) -
o3 || e
SIS
sD E E z
74HC8S
OR EQUIVALENT ¢ Vecs |5 | [17] v
R
DI D9l [16] 1S0 CoM1
DI’ 1 Voo o] J m R
L orveineur U R [ Ve [0 15] 150 DI DRV AAA+
- RO [+ [14] IS0 Veeo R6, 10002
RO —<:( RECEVER QUTPUT Ro NOTE: RESISTORS R5 AND R6 PROTECT
OND2 |12 13} ISOROLED THE MAX1430A/B FROM TRANSIENT
CURRENTS BETWEEN SHIELD AND
ISOLATION BARRIER \SOLATED COMMON TRANSMISSION LINES,
"= LOGIC GROUND

Figure 14. Typical Full-Duplex RS-485/RS-422 Network
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MAX1480A/B/C, MAX1490A/B

Complete, Isolated RS-485/RS-422

Data Interface

Connections and components from one side should
not be located near those of the other side.

¢ A shield trace connected to the ground on each side
of the barrier can help intercept capacitive currents
that might otherwise couple into the signal path. In a
double-sided or multilayer board, these shield traces
should be present on all conductor layers.

¢ Try to maximize the width of the isolation barrier
wherever possible; a clear space of at least 0.25
inches between ground and isolated common is
suggested.

Pull-Up and LED Drive Resistors
The MAX1480A/MAX1480B/MAX1480C/MAX1490A/
MAX1490B are specified and characterized using the
resistor values shown in Table 1 of Figure 1 and Table
2 of Figure 2. Altering the recommended values can
degrade performance.

The DI and DE (MAX1480A/B/C only) inputs are the
cathodes of LEDs whose anodes are connected to the
supply. These points are best driven by a CMOS-logic
gate with a series resistor to limit the current. The resis-
tor values shown in Tables 1 and 2 are recommended
when the 74HC86 gate or equivalent is used. These
values may need to be adjusted if a driving gate with
dissimilar series resistance is used.

All pull-up resistors are based on optocoupler specifica-
tions in order to optimize the devices’ data-transfer rates.

Isolated Common Connection
The isolated common may be completely floating with
respect to the logic ground and the effective network
ground. The receiver input resistors will cause the iso-
lated common voltage to go to the mean voltage of the
receiver inputs. If using shielded cable, tie the isolated
common to the shield through a 100Q resistor. In the
case of the MAX1490, each shield should have its own
1009 resistor (Figures 1, 2, 13, and 14).

+5V 5V
NETWORK SEGMENT A I | : NETWORK SEGMENT B
| |2]8|1014 3K 2lsjofi4]
23 : s 1 , 200 | 23
B 25 | - VVYV : 25 B
|
. |
5l maxim - % maxim |z
% MAX 1I4800 2000 \ . N MAX 1|4800 %
9
3K 19 | A . | 19 3K
& ' DRIVER DRIVER ' e
1 ' ENABLE ENABLE ' 1
| 2000 B>A A>B 2000 I
24 | i —AAAL | 24
2000 : : 2000
15 | | 15
| 57|12 5(7[12 |
| |
| Y 51k 1000pF 51k 1000pF
16 |15|_| 14 7 |_| 6
HE a |13 10]8 als
74HC123 74HC123
i|A Ql4 9| A Q2
1| == 1| ==
= 3 = [11
Figure 15. Doubly Isolated RS-485 Repeater
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Complete,

Doubly Isolated RS5-485 Repeater
The RS-422/RS-485 standard is specified for cable
lengths up to 4000 feet. When approaching or exceed-
ing the specified maximum cable length, a ground-
potential difference of several tens of volts can easily
develop. This difference can be either DC, AC, at
power-line frequency, or any imaginable noise or
impulse waveform. It is typically very low impedance so
that if a connection between the two grounds is
attempted, very large currents may flow. These cur-
rents are by their nature unstable and unpredictable. In
addition, they may cause noise 1o be injected into sen-
sitive instrumentation and, in severe cases, might actu-
ally cause physical damage to such equipment.

Figure 15 shows a half-duplex (two-wire), bidirectional,
party-line repeater system that prevents interference
and/or damage from ground-potential differences. Two
MAX1480A/MAX1480B/MAX1480C isolated RS-485
transceivers are used to isolate each of the network
segments from the electrical environment of the
repeater. The MAX1480A/MAX1480B/MAX1480C also
regenerate bus signals that may have been degraded
by line attenuation or dispersion.

MAXI/MN

Isolated RS-485/RS-422
Data Interface

In the idle state, both transmitters are disabled, while all
receivers in the system are enabled. If any device on
the system has information for any other device, it starts
sending its data onto the bus. Each data transmission
on the bus retriggers the one-shot, keeping the sending
transmitter enabled until there are no more transmis-
sions. All receivers receive all data; if this is undesir-
able, the protocol must allow for an address field so
receivers can ighore data not directed to them.

Each node must refrain from transmitting when data
already exists on the bus, and must resend data that is
corrupted by the collisions that inevitably occur with a
party-line system. With the repeater of Figure 15, there
might be transmitters up to 8000 feet apart. That repre-
sents more than 8us (assuming 1ns/foot of delay) in
which two nodes could be transmitting simultaneously.

The circuit in Figure 15 can be used either directly as
shown, with the slew-rate-limited MAX1480B/
MAX1480C, for data transfer rates up to 250kbps, or
with the MAX1480A for data rates up to 2.5Mbps (see
Table 1 for pull-up and LED resistor values when using
the MAX1480A or MAX1480B). If dual-port isolation is
not needed, one of the MAX1480C devices can be
replaced by a MAX487 for 250kbps applications.
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MAX1480A/B/C, MAX1490A/B

Complete, Isolated RS-485/RS-422
Data Interface

_Ordering Information (continued)

Pin Configurations (continued)

PART" TEMP. RANGE PIN-PACKAGE
MAX1480BCPI 0°Cto+70°C 28 Wide Plastic DIP
MAX1480BEPI -40°C to +85°C 28 Wide Plastic DIP
MAX1480CCPI 0°Cto+70°C 28 Wide Plastic DIP
MAX1480CEPI -40°C to +85°C 28 Wide Plastic DIP
MAX1490ACPG 0°Cto+70°C 24 Wide Plastic DIP
MAX1490AEPG  -40°Cto+85°C 24 Wide Plastic DIP
MAX1490BCPG 0°Cto+70°C 24 Wide Plastic DIP
MAX1490BEPG  -40°Cto+85°C 24 Wide Plastic DIP

¥ Data rate for “A” parts is up to 2500kbps. Data rate for “B” and

“C” parts is up fo 250kbps.

TOP VIEW

Veet E

U
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N ARAS

MNMAXIMN
MAX1480A/B/C

|
|
vee [ 2] : 3 27] Ace
ot 3] | *25] 1soveer
ce 1] e
GND1 E [ | mmam : maam| | E ISORODRY
waxsss | || [ maxaar
FS E | : MAX1487[ ] E A
so[7H | Hz2] 1sooi N
VcanJ : I_E ISODEIN
o [o] 1 l [20] 150 coM 1
vee [10] | [19] 1s0DI DRV
y |
oe [1] | 18] 10 veco
aD2 [ 12] : 17] 1s0DEDRY
7o [13] : [16] 150 com2
Veos [14 : 15] IsoRoLED
|
[
ISOLATION BARRIER
DIP

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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Package lnformation

This section contains physical dimensions for all packages currently supplied by Maxim.

E oM INCHES | MILLIMETERS
. : : » MIN | MAX | MIN [ max
D * |at—— ] — ] A - 0.200 - 5.08
At [ 0015 | - 0.38 -
+ i \ A3 Az | 0.125 [ 0175 | 318 | 4.45
A A2 ( f ? A3 | 0.055 | 0.080 | 1.40 | 2.03
L : 1 B | 0016 | 0.022 | 041 0.56
,. ' B1 | 0045 [ 0065 | 114 | 165
: } c | o0.008 [ 0.012 | 020 | 030
L i  aee o D1 {0005 [ 0.080 | 013 | 2.03
Y M il 07715 N E | 0.300 | 0.325 | 7.62 | 8.6
C - E1 | 0240 | 0310 | 610 | 7.87
e B1 “eA e | 0100 - 2.54 -
B eA | 0800 | - 7.62 -
- eB— B | - |o0400 | — | 1016
painel U e s e
e ) ) 1 .
Plastic DIP  [PKG. DIM IPINS—Ga=Tons TN | MAX
PLASTIC P | D | 8 |0348 |0.390 | 8.84 | 9.91
DUAL-IN-LINE P D | 14 ]10.735 | 0.765 | 1B.67 | 19.43
P | D | 16 |0.745 | 0.765 | 18.92 | 19.43
PACKAGE P | D | 18 |0.885 | 0.915 |22.48 | 23.24
v jfroTo Tt (0.300 in.) P | D | 20 |1.015 |1.045 | 25.78 | 26.54
N | D | 24 | 114 |1.265 |28.96 | 3213
21-0043A
o INCHES MILLIMETERS
- E—] : MIN | MAX | MIN [ MAX
A2 A3 A - 0.200 - 5.08
* |<_____D | i e E1— A1 0015 | - 0.38 -
A i A2 | 0125 | 0175 | 318 | 445
|
A | A3 | 0.055 | 0.080 | 140 | 2.03
A T B {0016 | 0020 | 041 | 051
* e 0-15° Bl | 0045 | 0065 | 1.14 | 165
Al : ‘ C |ooo8 | 0012 | 020 | 030
—»le - ¢ [o1 o050 [ 0090 | 127 | 229
L B1 lt—— A ——»-| E [ 0600 | 0.625 | 1524 | 15.88
5 . eB , E1 | 0525 | 0575 | 13.34 | 1461
: e 0100 | - 2.54 -
eA_ | 0.600 - 1524 | -
—»={|--— D1 eB | - 10700 - 17.78
: . 150 | 3. 3.
_ Plastic DIP L {0120 [ o 3.05 81
PLASTIC oG o pinsINCHES | MILLIMETERS
MIN | MAX | MIN | MAX
DUAL-IN-LINE P | D24 [1230]1.270]31.24{32.26
PACKAGE P | D | 28 |1.430 | 1.470 | 36.32 | 37.34
(0.600 in.) P.| D | 40 | 2.025 | 2.075 | 51.44 | 52.71
21-0044A
MAXAN A-13

B 587Lb51 0012211 T3k MW
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