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Ordering Information continued on last page.
* Dice are specified at T, = +25°C, DC parameters only.
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ABSOLUTE MAXIMUM RATINGS

Total Supply Voltage (V+t0 V-) ..ociceeiiiiiiiiiiiiiiciececce +12V
Positive Supply Voltage V+ Referred to AGND......-0.3V to +12V
Negative Supply Voltage V- Referred to AGND......-12V to +0.3V

DGND VORAQE........oiriiiiiiiiiiiiciiee e AGND 0.3V
Buffer Short Circuit to Ground when
Not Exceeding Package Power Dissipation............. Indefinite

Analog Input Voltage.....
Digital Input Voltage
Input Current, Power On or Off
Digital Inputs ...£20mA
Analog Inputs ...£50mA

....(V+ +0.3V) to (V- - 0.3V)
....(V+ +0.3V) to (V- - 0.3V)

Continuous Power Dissipation (Ta = +70°C)
40-Pin Plastic DIP (derate 11.3mW/°C above +70°C)....889mW
40-Pin CERDIP (derate 20.0mW/°C above +70°C)....1600mW
44-Pin PLCC (derate 13.3mW/°C above +70°C) ....... 1066mwW
Operating Temperature Ranges:

MAX456C _ 0°C to +70°C
MAX456E _ _ -40°C to +85°C
Storage Temperature Range .. ....-65°C to +160°C
Lead Temperature (soldering, 10 SEC) .........cccevrvrvernenns +300°C

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

V+=5.0V, V- =-5.0V, -1.3V < V|y < +1.3V; LOAD = +5V; internal load resistors on; AGND = DGND = 0V; Ta = +25°C,

unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage Range -1.3 1.3 \Y
Internal load TA= +25°C 0.99 1.0 1.01
Voltage Gain :eistlesrtr?élslggd?o VIV
ViN =0V to 1V TaA = TMmIN to TMAX 0.98 1.0 1.02
Buffer Offset Voltage TA=+25°C 7 mV
Ta =TMIN to TmAX +12
Offset Voltage Drift Ta = TMmIN to TMAX 20 pv/iec
Operating Supply Voltage +4.5 +55 \%
Supply Current, All Buffers On Ta=+25°C 39 45 mA
(No External Load) TA = TMIN to TMAX 60
Ta=+25°C 1.5 3.0
Supply Current, All Buffers Off mA
Ta =TmIN to TMAX 4
Power-Supply Rejection Ratio +4.5V to +5.5V, DC measurement 50 64 dB
Analog Input Current Ta=TmiN to TmMAX +0.1 +10 nA
Output Leakage Current Ior}}?.r&alzlgfﬁ’\‘risﬁzrj off, all buffers +100 nA
Internal Amplifier Load Resistor Ta=+25°C 250 400 600 o
(LOAD Pin = 5V) Ta = TMIN to TMAX 200 765
Buffer Output Voltage Swing Internal load resistors on, no external load +1.3 \Y
Digital Input Current Ta = TMmIN to TMAX +1 HA
Output Impedance at DC 10 Q
Input Logic Low Threshold 0.8 \Y
Input Logic High Threshold 2.4 Y
SER OUT Output Logic Low Serial mode, loL = 1.6mA 0.4 v
SER OUT Output Logic High SER/PAR =5V | |oy =-0.4mA 4
2 MAXI
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ELECTRICAL CHARACTERISTICS
V+ =5.0V, V- =-5.0V, -1.3V < V|N £ +1.3V, LOAD = +5V, internal load resistors on, AGND = DGND = 0V, Ta = +25°C,
unless otherwise noted.)

9STPXVIN

PARAMETER ‘ CONDITIONS MIN TYP MAX ‘ UNITS
DYNAMIC SPECIFICATIONS (Note 1)
Output-Buffer Slew Rate Internal load resistors on, 10pF load 250 Vius
Single-Channel Crosstalk 5MHz, V|N = 2Vp-p (Note 2) 60 70 dB
All-Channel Crosstalk 5MHz, VIN = 2Vp-p (Notes 2, 3) 57 dB
All-Channel Off Isolation 5MHz, V|N = 2Vp-p (Note 2) 80 dB
-3dB Bandwidth 10pF load, VIN = 2Vp-p (Note 2) 25 35 MHz
Differential Phase Error (Note 4) 1.0 deg
Differential Gain Error (Note 4) 0.5 %
Input Noise DC to 40MHz 0.3 1.0 mVRMS
Input Capacitance All buffer inputs grounded 6 pF
e e e e z o
Output Capacitance Output buffer off 7 pF
SWITCHING CHARACTERISTICS (Note 1)
Figure 4, V+ = 5.0V, V- =-5.0V, -1.3V < V|y < +1.3V, LOAD = +5V, internal load resistors on, AGND = DGND = 0V,
TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Chip-Enable to Write Setup tce 0 ns
Write Pulse Width High twH 80 ns
Write Pulse Width Low twi 80 ns

Parallel mode 240
Data Setup tps — ns
32-bit serial mode 160
Data Hold tDH 0 ns
Latch Pulse Width tL 80 ns
Latch Delay tp 80 ns
Switch Break-Before-Make Delay toN - toFF 15 ns
LATCH Edge to Switch Off torr LATCH on 35 ns
LATCH Edge to Switch On toN 50 ns

Note 1: Guaranteed by design.

Note 2: See Dynamic Test Circuits on page 11.

Note 3: 3dB typical crosstalk improvement when Rs = 0Q.

Note 4: Input test signal: 3.58MHz sine wave of amplitude 40IRE superimposed on a linear ramp (0 to 100IRE). IRE is a unit of
video-signal amplitude developed by the International Radio Engineers. 140IRE = 1.0V.
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SERIAL/
PARALLEL D3 D2 D1 DO A2-A0 COMMENT
H X X Serial Serial Input X 32-Bit Serial Mode
Output
L H Parallel Parallel Parallel Cé:tf‘f)‘:rt Parallel Mode,
Input Input Input Address DO0-D2 = Control Code
Parallel Parallel Parallel Output Parallel Mode,
L L Input Input Input Buffer DO-D2 = Input Address
P P P Address =inp

Note : X =Don't Care, H=5V,L =0V
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20
30
40
50

70

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270

REM MAX456st rev. 4/26/90 : CLS
DIM VALU(5,5): COL=17 : RO=5
DEF SEG=&NG : ADDRESS=(PEEK(&H4L09)*256)+(PEEK(&H408))

LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE

RO-4,COL-2 s PRINT"MAX456 8 X B CROSSPOINT SWITCH *

RO+8,C0L-12 : PRINT " Input and control codes:*

RO+10,COL-16 : PRINT "0 to 7 = Valid channel and buffer input values"
RO+11,C0L-12 : PRINT “ 8 = Specify Buffer input to connect to ground"
RO+12,C0L-12 : PRINT "11 = Shut off specified Buffer output"
RO+13,C0L-12 : PRINT "12 = Turn on specified Buffer output"
RO+14,C0L-12 : PRINT 13 = Shut off all Buffer outputs"

RO+15,COL-12 : PRINT "14 = Turn on all Buffer outputs”

RO+16,COL-12 : PRINT " E = End Program"

RO+0,COL+21 : PRINT “ "

RO-1,C0L+5 ¢ PRINT “Input Channel or "

RO+0,COL+5 : INPUT “Control Code ? “,CH$ : REM DO0-D3

CH=VAL(RIGHTS(CHS,2}) : IF CH<O OR CH>15 OR CH=9 OR CH=10 THEN 130
If RIGHTS(CHS,61)="E" OR RIGHTS(CHS, 1)="e" THEN END

LOCATE RO+1,COL+5 : INPUT "Buffer Output ? ",AMS$ : REM AO0-A2

LOCATE RO+1,COL+21 : PRINT ® "

AM=VAL(RIGHTS(AMS,1)) : IF AM<0 OR AM>7 THEN 180

LOCATE RO+3,COL+S : PRINT “OUTPUT VALUES"

LOCATE RO+4,COL+S : PRINT “DATA=";CH :LOCATE RO+4,COL+15 :PRINT"™ BUF=":;AM
OUT ADDRESS, (AM*16)+CH: REM DATA OUTY

OUT ADDRESS+2,1 : REM WRite iow D825-1

OUT ADDRESS+2,2 : REM Latch low DB25-14 and WR hi D825-1

OUT ADDRESS+2,0 : REM take Latch hi

GOTO 130

0300200000000PCOOMAX4S600000000000O0O0OBASICOOOOOO

goooooobooo

A0-A2
VALID DATA N-1 VALID DATAN
D0-D3
—_—
tps e D1
tw ————»
WR te— twH
D |
LATCH ="

g4000000O0O0O0O0O0OOOOOODOOOODOOOOOODOODODODOO

MAXIMN
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SEE FIGURE 4 FOR WR
AND LATCH TIMING

WR
LATCH

DATA (N +1) ‘

DATA(N+2) ‘

[ ]

I

FIRST-RANK REGISTER DATA DATA (N) DATA (N + 1) DATA (N +2)
SECOND-RANK REGISTER DATA
(EDGE/LEVEL = Low) DATA (N) DATA(N+1)
SECOND-RANK REGISTER DATA
(EDGE/LEVEL = High) DATA (N) DATA(N+1)
0s50000000000000000000000(SER/PARDODN)
SEE TABLE 2 FOR
INPUT DATA
INPUT DATA FOR OUTO INPUT DATA FOR 0UT1 TO OUT6 INPUT DATA FOR OUT7
SEE FIGURE 4 FOR WR ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
AND LATCH TiviNg. 008 0D2 0D1 0D0 103 2 | e | 703 702 D1 700
wef —4m8 -

SECOND-RANK REGISTER DATA
(EDGE/LEVEL = Low)

| '
‘ DATAVALID

SECOND-RANK REGISTER DATA

|
‘ DATA VALID

(EDGE/LEVEL = High)

0e03200000000000000000O0000O00O0O(SER/PAROODN)

10
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INO 0UT0 |—— Vour INO 0UTO |—» Vour
IN1 OUT! |— Vour IN1 outt |——
N2l [ Vo 75Q N ol —
50 IN3 MAX456 OUT3 |— Vour IN3" MAX456 OUT3 —
IN4 0UT4 |— Vour IN4 out4 |——
IN5 0UT5 |—— Vour INS ouTS oo
IN6 0UT6 |— Vour IN6 ouTe |——
IN7 ouT? }—o IN7 ouT? b—o
LOAD +5V LOAD +5V

INO ouTo |— — ] INo 0UTO |- g7
IN1 oUTt ——— Vour IN1 OUTT | vVgur
I IN2 2 |—p

™ s mman’ Vour
N3 MAX456 ouT3 — IN3 " MAX456 OUT3 |— Vgur
N4 out4 f— IN4 0UT4 | vy
IN5 ouTS }—o IN5 ouTS |3 Vg7
ING ouTe |—— ING 0UTE |3 vy
IN7 ouT? b—o IN7 OUT7 | vyt
LOAD |—— +5V LOAD +5V

Vi = 2Vp-p, SWEEP FREQUENCY ~0) Vin=2Vp-p@5MHz

Rs=75Q Rs=75Q

-30B Banawidth (Notes 1-4) All-Channel Off Isolation (Notes 1, 5-8)

Vin = 2Vp-p @ 5MHz Vin =2Vp-p @ 5MHz
Rs=75Q Rs=75Q

Single-Channel Crosstalk (Notes 1, 5, 9-11) All-Channel Crosstalk (Notes 1, 5, 9, 11, 12)

Note 1:
Note 2:
Note 3:
Note 4:
Note 5:

Note 6:
Note 7:
Note 8:
Note 9:
Note 10:
Note 11:
Note 12:

MAXIMN

Connect LOAD (pin 8) to +5V (internal 400Q loads on at all outputs).

Program any one input to connect to any one output (see Table 1 or 2 for programming codes).
Turn on buffer at the selected output (see Table 1 or 2).

Drive the selected input with ViN, and measure Vour at the -3dB frequency at the selected output.
Program each numbered input to connect to the same numbered output (INO to OUTO, IN1 to OUT1, etc.).
See Table 1 or 2 for programming codes.

Turn off all output buffers (see Table 1 or 2).

Drive all inputs with V|N and measure Vour at any output.

Isolation (in dB) = 20log10 (VOUT/VIN).

Turn on all output buffers (see Table 1 or 2).

Drive any one input with V|N and measure Vout at any undriven output.

Crosstalk (in dB) = 20log10 (VOUT/VIN).

Drive all but one input with V|N and measure Vourt at the undriven output.
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_ PART TEMP. RANGE PIN-PACKAGE
TOP VIEW =3 MAX456EPL -40°C to +85°C 40 Plastic DIP
&8 s - MAX456EQH -40°Cto +85°C 44 PLCC
Ex28:5=2238383 MAX456EJL -40°C to +85°C 40 CERDIP
alaioniabizizizize
[ .
A0 (7] [39] 0UT2
i (5] ] v- goooon
LOAD [ | [57] 0UT3
IN2 [10] MAXIM 26] AGND
DGND [41] MAX456 [35] 0UT4 o
N.C. (2] [32] n.C. e
IN3 [13] [33] AGND O 2 8 o
oeno (] 52) ours 282328235 2
IN4 [15] [31] AGND |
EDGE/LEVEL [16] [30] 0UT6
IN5 [17] [29] v+
TEgEELoEEBEE
< =" g 3 uto _0.167"
& or ] T D2 (4.242mm)
: ouT1
PLCC c : D8
(4.674mm)
TRANSISTOR COUNT: 3820;
SUBSTRATE CONNECTED TO V+.
/I:J good 2
FID- IV HRRER
LNV IRDE
016900000000 003-30-16000001000
\_ Y, TEL. (03) 3232-6141 FAX. (03)3232-6149
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