
_______________General Description
Th e  MAX4111/MAX4121/MAX4221 w i d e b a n d  v i d e o
switches are op timized for high-de finition, broadcast-
qua lity , compos ite (H DTV , NTS C , PAL , SE C AM , and
R G B) v id eo sw itch ing arrays . The ir op en-loop buffer
amp lifiers offer 0 .1d B g a in fla tness to 150MH z . They
o p era t e  from ± 5V su p p l i e s a n d  f e a ture  d i f f ere n t i a l
phase and ga in error of only 0.01°/0.01%, respec tive ly.
The  u ltra-low sw it ch ing g l it ch (13mV) is pos it ive  to
avoid confusion with any sync pulse .
Idea l as build ing b locks in large arrays, these devices
feature a constant, high input impedance and a d isab le
func tion tha t puts the outputs into a h igh-imp e d anc e
state and reduces the operating current to only 250µA .
The open-loop architec ture a llows the outputs to drive
capac itive loads without osc illa tion. O ther key fea tures
inc lude -92dB crossta lk and -78dB isolation (MAX4121).
The MAX4111/MAX4121/MAX4221 are offered in nar-
row p lastic DIP and SO packages. See the tab le be low
for key fea tures:

________________________Applications
Video-Router and Crosspoint Arrays
Broadcast/HDTV-Qua lity Color Signa l Multip lexing
RF and IF Routing
Graphics Color-Signa l Routing
Te lecom Routing
Da ta Acquisition

____________________________Features

♦ -3dB Bandwidth of 330MHz

♦ 0.1dB Gain Flatness of 150MHz

♦ 700V/µs Slew Rate

♦ 0.01°/0.01% Differential Phase/Gain 

♦ Low Power:  5.5mA Max

♦ -92dB Crosstalk and -78dB Off Isolation at 30MHz

♦ High-Z Outputs when Disabled

♦ 3pF Input Capacitance

♦ Ultra-Low Switching Glitch

♦ On-Board Control Logic
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________________________________________________________________ Maxim Integrated Products 1

1

2

3

4

8

7

6

5

EN

VCC

OUT

VEEN.C.

GND

IN

GND

MAX4111

TOP VIEW

SO

16

15

14

13

12

11

10

9

1

2

3

4

5

6

7

8

SEL0

SEL1

VCC

OUT0GND

IN1

GND

IN0

MAX4221

VEE

OUT1

SEL2

SEL3IN3

GND

IN2

GND

 

Narrow SO

1

2

3

4

8

7

6

5

EN

VCC

OUT

VEEIN1

GND

IN0

A0

MAX4121

SO

___________________________________Pin Configurations/Functional Diagrams

Call toll free 1-800-998-8800 for free samples or literature.

19-0402; Rev 0; 6/95

PART
MAX4111CSA
MAX4121CSA
MAX4221CSE 0°C to +70°C

0°C to +70°C
0°C to +70°C

TEMP. RANGE PIN-PACKAGE
8 SO
8 SO
16 Narrow SO

EVALUATION KIT

AVAILABLE

______________Ordering Information
PART DESCRIPTION PINS

MAX4111 SPST, sing le-input, sing le-output switch 8

MAX4121 SPDT, 2-input, sing le-output switch 8

MAX4221 Dua l, SPDT, 2-input, sing le-output switch 16
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VS = ±5V, -2.5V ≤ VIN ≤ +2.5V, RL = 5kΩ, CL ≤ 5pF , TA = 0°C to +70°C , unless otherwise noted . Typ ica l va lues are a t TA = +25°C .)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device . These are stress ratings only, and functiona l
operation of the device at these or any other cond itions beyond those ind icated in the operationa l sections of the spec ifications is not imp lied . Exposure to
absolute maximum rating cond itions for extended periods may affect device re liab ility.

Supp ly Voltages
VC C .................................................................................... +6V
VEE ......................................................................................-6V
VC C-VEE ........................................................................... +12V

Ana log Input Voltage .......................(VEE - 0.3V) to (VC C + 0.3V)
D ig ita l Input Voltage ...................................-0.3V to (VC C + 0.3V)
Dura tion of Short C ircuit to Ground ............................ Continuous

Continuous Power D issipa tion (TA = +70°C)
8-Pin SO (dera te 5.88mW/°C above +70°C) ................471mW
16-Pin Narrow SO (derate 8.70mW/°C above +70°C) ...696mW

O pera ting Tempera ture Range ...............................0°C to +70°C
Storage Tempera ture Range .............................-65°C to +160°C
Junc tion Tempera ture ...................................................... +150°C
Lead Tempera ture (soldering , 10sec) ............................. +300°C

VS = ±4.5V to ±5.5V

VS = ±4.5V to ±5.5V

Channe l se lec ted

VO UT = 0V

f =  D C to 50MHz

VIN = ±2.5V

V

VS = ±4.5V to ±5.5V

VS = ±4.5V to ±5.5V

Channe l d isab led

TA = TMIN to TMAX

Channe l se lec ted

VIN = 0V

Per channe l

TA = +25°C

VS = ±4.5V to ±5.5V

VIN = 0V, channe l enab led or d isab led

CONDITIONS

V0.8VINLLog ic Input Low Voltage

V2.0VINHLog ic Input H igh Voltage

pF5C O UT(O FF)D isab led Output C apac itance

MΩ30RO UT(O FF)D isab led Output Resistance

nA10IO UT(O FF)D isab led Output Current

Ω20RO UTOutput Resistance

V/V
0.97 1.0

AVVoltage G a in
0.98 1.0TA = +25°C

dB50PSRRPower-Supp ly Re jec tion Ra tio

TA = TMIN to TMAX

µA

mV
±15

VOSOutput O ffse t Voltage
±5 ±10

10IINL

pFCINInput C apac itance

4.0 5.5TA = +25°C

TA = TMIN to TMAX

±4.5 ±5.0 ±5.5VS

3

O pera ting Supp ly Voltage

Log ic Input Low Current

µA

MΩ
100

RINInput Resistance
0.4

10IINH

µA
±0.02

IBInput B ias Current

6.5

150 200

V±2.5VINInput Voltage Range

±2.5 ±4.0

Channe l d isab led

Log ic Input H igh Current

UNITSMIN TYP MAXSYMBOLPARAMETER

mAIC C , IEEO pera ting Supp ly Current

MAX4111/MAX4121
µA

250 350
IC C , IEED isab led Supp ly Current

DC PARAMETERS

MAX4221
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_______________________________________________________________________________________ 3

ELECTRICAL CHARACTERISTICS
(VS = ±5V, -2.5V ≤ VIN ≤ +2.5V, RL = 5kΩ, CL ≤ 5pF , TA = 0°C to +70°C , unless otherwise noted . Typ ica l va lues are a t TA = +25°C .)

Note 1: Full-Power Bandwid th is inferred from Slew Ra te (SR) testing by the equa tion SR = ωEP, where EP is the peak output 
voltage and ω =2πf.

Note 2: D ifferentia l G a in and Phase are tested using a modula ted ramp , 100IRE (0.714V).

VIN = 1.4Vp-p

f =  30MHz , VIN = 1.4Vp-p
f =  30MHz , VIN = 1.4Vp-p

VO UT = 5Vp-p

Chip-to-chip , f =  3.58MHz

f =  3.58MHz

VIN = 5Vp-p

VIN = 0.1Vp-p

D C to 30MHz

D C to 150MHz

f =  3.58MHz

CONDITIONS

dBc-70Third Harmonic 
dBc-65Second Harmonic 

degrees±0.2Input-Output De lay Ma tching
ps860Group De lay

mVp-p13Switching Transient
ns500tO NChanne l Switching On Time
µs1.0tO FFChanne l Switching O ff Time

-92

degrees0.01DPD ifferentia l Phase (Note 2)

110

700

%0.01D GD ifferentia l G a in (Note 2)

dB0.08G a in Peaking

MHz
45

FPBWFull-Power Bandwid th
(Note 1)

MHz330f3dB-3dB Bandwid th

0.02
dB

0.1
G a in F la tness

UNITSMIN TYP MAXSYMBOLPARAMETER

VIN = 1Vp-p , 
f =  30MHz dB

-70
A ll-Hostile Crossta lk

VIN = 1Vp-p , 
f =  30MHz , see test
c ircuit

dB

86

O ff Isola tion

MAX4121

MAX4221

MAX4111

VO UT = 1.4Vp-p
V/µs

500
SRSlew Ra te

VIN = 0.1Vp-p ps950tr/tfSma ll-Signa l Rise Time

MAX4121

84MAX4221

78

AC PARAMETERS
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__________________________________________Typical Operating Characteristics
(VS = ±5V, RL = 5kΩ, CL ≤ 5pF , TA = +25°C , unless otherwise noted .)
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MAX4221 ALL-HOSTILE CROSSTALK�
vs. FREQUENCY
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____________________________Typical Operating Characteristics (continued)
(VS = ±5V, RL = 5kΩ, CL ≤ 5pF , TA = +25°C , unless otherwise noted .)
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____________________________Typical Operating Characteristics (continued)
(VS = ±5V, RL = 5kΩ, CL ≤ 5pF , TA = +25°C , unless otherwise noted .)
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_______________Detailed Description
The MAX4111/MAX4121/MAX4221 video switches are
manufac tured with Maxim’s proprie tary, ultra-high fre-
quency , comp lemen t ary b ipo lar proc ess tha t y ie lds
h igh b andw id th and low c a p a c itanc e . Make-b e fore-
break switching is used to reduce noise and g litches,
even when switching from part to part in large arrays.
The input buffers provide a constant high input imped-
ance , and prevent the make-be fore-break ac tion from
feed ing back to the input.

Th e  d e s i g n o f  th e  sw i t c h in g  m e c h a n ism l im i ts th e
inevitab le g litch to less than 13mVp-p . In add ition, the
g litch pulse is positive to avoid confusion with nega tive
sync pulses.
Unity-ga in buffers isola te other inputs from the switch-
ing ac tion of large multip lex arrays. These buffers can
drive 5kΩ res istive loa ds . In a d d ition , these d ev ic es
drive capac itive loads without osc illa tion. Load capac i-
t anc e  is l im it e d on ly by sys t em b andw i d th re qu ire-
ments.
Th e  M A X4111 /M A X4121 /M A X4221 d o no t  c on t a in
buffer la tches. The d ig ita l inputs are transparent.

______________________________________________________________Pin Description

MAX4221MAX4121MAX4111

15, 16

11, 13

9, 10

—

14

12

—

6, 8

—

1, 3

—

—

2, 4, 5, 7

PIN

—

—

—

8

7

5

6

—

—

2, 4

—

1

3

Log ic Inputs. Channe l Se lec tion B its for O UT0 of the dua l 2x1 (MAX4221). See
Tab le 3.

SEL1,
SEL0—

Signa l OutputsO UT1,
O UT0—

Log ic Inputs. Channe l Se lec tion B its for O UT1 of the dua l 2x1 (MAX4221).
See Tab le 3.

SEL3, 
SEL2—

Log ic Input. Output Enab le for the 1x1, 2x1 switches. A log ic high on this 
p in enab les the output. A log ic low causes the output to assume a high-
impedance sta te , and reduces supp ly current.

EN8

Positive Power-Supp ly Voltage . Connec t to +5V. Decoup le to power ground .VC C7

Nega tive Power-Supp ly Voltage . Connec t to -5V. Decoup le to power ground .VEE5

Signa l OutputO UT6

Signa l Inputs for the dua l 2x1 switchIN2, IN3—

Signa l InputIN2

Signa l InputIN0, IN1—

No Connec t—not interna lly connec tedN . C .4

Log ic Input. Channe l Se lec tion B it for the 2x1. See Tab le 2.A0—

Ana log (signa l) ground . Since inputs are isola ted by these grounds, G ND
should be as noise-free as possib le .G ND1, 3

FUNCTIONNAME
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__________Applications Information
Grounding, Bypassing, 

and PC Board Layout 
To ob ta in the full 330MHz bandwid th of these switches,
Microstrip and Strip line techniques are recommended .
T o  e n s ur e  y o ur P C  b o a r d  d o e s  n o t  d e g r a d e  t h e
switch’s performance , it’s wise to design the board for
a frequency grea ter than 1G Hz . Even with very short
runs, it’s good prac tice to use this technique a t critica l
points such as inputs and outputs. 
Use the following guide lines when designing the board:
• Do not use wire-wrap boards, because they are too

induc tive .
• D o no t  us e  I C  so c k e ts .  Th e y in cre a s e  p ara s i t i c

capac itance and induc tance .

• In genera l, surface-mount components have shorter
leads and lower parasitic reac tance , and g ive be tter
high-frequency performance than through-hole com-
ponents.

• The PC board should have a t least two layers, with
one side a signa l side and the other a ground p lane .

• Keep signa l lines as short and stra ight as possib le .
Do not make 90° turns; round a ll corners.

• The ground p lane should be as free from voids as
possib le .

Bypass Components—Capacitors
Surface-mount c eramic capac itors are recommended
to a ch ieve good h igh-fre quency byp ass ing . A 0 .1µF
capac itor in para lle l with a 1000pF capac itor should be
used for each supp ly. The capac itors should be loca t-
ed as c lose to the ICs supp ly p ins as possib le , with the
sma ller va lue capac itor be ing c loser to the IC than the
other.

Creating Larger Arrays
The MAX4111/MAX4121/MAX4221 were d es igne d as
build ing b locks for larger arrays. The sing le-pole switch
a llows the system designer much grea ter control over
crossta lk than multip le switches in a sing le IC . For this
re ason , c a b le drivers have not b e en inc lud e d in the
s w i t c h  d e s i g n  b e c a u s e  o f  t h e  h i g h- p o w e r d r i v e
required (see F igure 6).
Even though the stab ility of these devices is not wors-
ened by add ing capac itance , you may want to limit the
n u m b e r o f  s w i t c h e s  c o n n e c t e d  t o g e t h e r .  T h e
MAX4111/MAX4121/MAX4221 have a finite input capa-
c itance of about 3pF and a dynamic output resistance
of about 20Ω. This causes a pole a t a little more than
2 .7 G H z . However, in a larg e array w ith many sw itch
inputs, the tota l capac itance is N x 3pF , where “N” is
the number of switches connec ted in para lle l. The pole
will be loca ted a t:

CSTRAY = Stray capac itance a t the interconnec t
If the maximum number of switches tha t may be con-
ne c te d wh ile still ma inta in ing b andw id th is less than
your sys t e m re q u ire m e n ts ,  us e  a  un i ty-g a in b u f f er
amp lifier to isola te the switch from the rema inder of the
inputs.

1
2 3 20π   (   )   x N x pF C x

MHz
STRAY+ Ω

Table 1.  MAX4111 Truth Table

Table 2.  MAX4121 Truth Table

Table 3.  MAX4221 Truth Table

EN OUT
0 H igh-Z

1 IN

A0 EN OUT
X 0 H igh-Z

0 1 IN0

1 1 IN1

Note: SEL0 = SEL1 = 1 and/or SEL2 = SEL3 = 1 is not
a llowed . Enab ling these sta tes will not damage the device , 
but may cause excessive supp ly currents and d istortion.

NA11

IN310

IN201

H igh-Z00

OUT1SEL3SEL2

NA11

IN110

IN001

H igh-Z00

OUT0SEL1SEL0
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_________________________________________________________________Test Circuits

MAX4111

NETWORK�
ANALYZER

* 20Ω RESISTOR USED TO SIMULATE THE OUTPUT OF AN ON SWITCH.�
   IN THIS WAY, OPERATION IN AN ARRAY IS SIMULATED.

� 50Ω 20Ω∗

MAX4121

HIGH-IMPEDANCE�
PROBE

NETWORK�
ANALYZER

MAX4121

HIGH-IMPEDANCE�
PROBE

NETWORK�
ANALYZER

* 20Ω RESISTOR USED TO SIMULATE THE OUTPUT OF AN ON SWITCH.�
   IN THIS WAY, OPERATION IN AN ARRAY IS SIMULATED.

20Ω∗

F igure 1.  MAX4111 O ff Isola tion

F igure 2.  MAX4121 A ll-Hostile Crossta lk

F igure 3.  MAX4121 O ff Isola tion
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MAX4221

NETWORK�
ANALYZER

HIGH-IMPEDANCE�
PROBE

50Ω

50Ω

50Ω

50Ω

MAX4221

NETWORK�
ANALYZER

* 20Ω RESISTOR USED TO SIMULATE THE OUTPUT OF AN ON SWITCH.�
   IN THIS WAY, OPERATION IN AN ARRAY IS SIMULATED.

20Ω∗

50Ω

50Ω

50Ω

50Ω

HIGH-IMPEDANCE�
PROBE

F igure 5.  MAX4221 O ff Isola tionF igure 4.  MAX4221 A ll-Hostile Crossta lk
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=  SIGNAL GROUND�
�POWER- SUPPLY BYPASSING NOT SHOWN.
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F igure 6.  8x2 Multip lexer Using MAX4221
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________________________________________________________Package Information

DIM  
A 
A1 
B 
C 
E 
e 
H 
L

MIN 
0.053 
0.004 
0.014 
0.007 
0.150 

 
0.228 
0.016

MAX 
0.069 
0.010 
0.019 
0.010 
0.157 

 
0.244 
0.050

MIN 
1.35 
0.10 
0.35 
0.19 
3.80 

 
5.80 
0.40

MAX 
1.75 
0.25 
0.49 
0.25 
4.00 

 
6.20 
1.27

INCHES MILLIMETERS

21-0041A

Narrow SO 
SMALL-OUTLINE 

PACKAGE 
(0.150 in.)

DIM  
D 
D 
D

MIN 
0.189 
0.337 
0.386

MAX 
0.197 
0.344 
0.394

MIN 
4.80 
8.55 
9.80

MAX 
5.00 
8.75 

10.00

INCHES MILLIMETERS
PINS

8 
14 
16

1.270.050

L

0°-8°

HE

D

e

A

A1 C

0.101mm 
0.004in.

B


