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32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

General Description

The MAX4358 is a 32 x 16 highly integrated video
crosspoint switch matrix with input and output buffers
and On-Screen Display (OSD) Insertion. This device
operates from dual £3V to 5V supplies or from a sin-
gle +5V supply. Digital logic is supplied from an inde-
pendent single +2.7V to +5.5V supply. Individual
outputs can be switched between an input video signal
source and OSD information through an internal, dedi-
cated fast 2:1 mux (40ns switching times) located
before the output buffer. All inputs and outputs are
buffered, with all outputs able to drive standard 75Q
reverse-terminated video loads.

The switch matrix configuration and output buffer gain
are programmed through an SPI/QSPI™-compatible,
three-wire serial interface and initialized with a single
update signal. The unique serial interface operates in
two modes facilitating both fast updates and initializa-
tion. On power-up, all outputs are initialized in the dis-
abled state to avoid output conflicts in large-array
configurations.

Superior flexibility, high integration, and space-saving
packaging make this nonblocking switch matrix ideal
for routing video signals in security and video-on-
demand systems.

The MAX4358 is available in a 144-pin TQFP package
and specified over an extended -40°C to +85°C tem-
perature range. The MAX4358 evaluation kit is available
to speed designs.

Applications

Security Systems
Video Routing
Video-On-Demand Systems

Typical Operating Circuit
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SPI/QSPI are trademarks of Motorola, Inc.

MAXIM

Features
4 32 x 16 Nonblocking Matrix with Buffered Inputs
and Outputs
Operates from a £3V, 5V, or +5V Supply
Fast Switching (40ns) 2:1 OSD Insertion Mux
Each Output Individually Addressable

Individually Programmable Output Buffer Gain
(Ay = +1V/V or +2VIV)

4 High-Impedance Output Disable for Wired-OR
Connections

¢ 0.1dB Gain Flatness to 12MHz

¢ Minimum -62dB Crosstalk, -110dB Isolation at
6MHz

¢ 0.05%/0.1° Differential Gain/Differential Phase
Error

¢ Low 195mW Power Consumption (0.38mW per
point)

* & & o

Ordering Information

PART TEMP RANGE PIN PACKAGE

MAX4358ECE -40°C to +85°C 144 TQFP

Pin Configuration appears at end of data sheet.

Functional Diagram
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For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX4358

32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

ABSOLUTE MAXIMUM RATINGS

Analog Supply Voltage (VCC = VEE) ..o vvveiiieiiiiiiiiiecii +11V
Digital Supply Voltage (VDD - DGND) ......cooovvviviiiiiiiiieen, +6V
Analog Supplies to Analog Ground

(Vce - AGND) and (AGND = VEE) «vioviiiiiiiieceece +6V
Analog Ground to Digital Ground ...........c....cove... -0.3V to +0.3V

IN__, OSDFILL__ Voltage Range.... (Vcc + 0.3V) to (VEg - 0.3V)
OUT__ Short-Circuit Duration to AGND, V¢, or VEE ....Indefinite
SCLK, CE, UPDATE, MODE, A_, DIN, DOUT,

RESET, AOUT, OSDKEY__.......... (Vpbp + 0.3V) to (DGND - 0.3V)

Current Into Any Analog Input Pin (IN_, OSDFILL_)......... +50mA
Current Into Any Analog Output Pin (OUT_).........cccevveenn. +75mA
Continuous Power Dissipation (Ta = +70°C)

144-Pin TQFP (derate 28.6mW/°C above +70°C)......... 2.23W

Operating Temperature Range ............ccccecevvenn. -40°C to +85°C
Junction Temperature ...........cooveeiiiiiiiicce +150°C
Storage Temperature Range ..........cc.ccooeveeeen. -65°C to +150°C
Lead Temperature (soldering, 10S) ........ccocevviiiiiiiiiiennns +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.

DC ELECTRICAL CHARACTERISTICS—DUAL SUPPLIES =5V
(Vce = +5VY, VEE = -5V, Vpp = +5V, AGND = DGND = 0, V|N_= 0, VosprFILL_ = 0, RL = 1502 to AGND, and Ta = TMmIN to TmAX,

unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Supply Voltage Vee- Guaranteed by PSRR test 45 10.5 %
Range VEE

) VDD to
Logic Supply Voltage Range DGND 2.7 55 \
(VEE + 2.5V) < VIN_< (Vcc - 2.5V),
Av = +1VV, RL = 1500 0.97 0.99% !
(VEE + 2.5V) < VIN_< (VcC - 2.5V),
Ay = +1V/V, RL = 10kQ 0.99 0.999 1
Gain (Note 1 A\/ (VEE + 375V) < V|N7< (VCC - 375\/), V/V
( ) Ay = +2V]V. RL = 1500 1.92 1.996 2.08
(VEE + 3.75V) < VIN_< (Vcc - 3.75V)
Ay = +2V/V. RL = 10kQ 194 2008 2.06
(VEE + 1V) < VIN_< (Vcc - 1.2V),
Ay = +1V/V, RL = 10kQ 0.95 0.994 !
Gain Matching RL = 10kQ 0.5 1.5 N
%
(Channel to Channel) RL = 150Q 0.5 2
Temperature Coefficient of Gain TCav 10 ppm/°C
Rl = 10kQ VEE + 1 Vee-1.2
Ay = +1V/V
RL = 150Q VEE +2.5 Vcec-25
Input Voltage Range VINZ v
RL = 10kQ VEE + 3 Voo - 3.1
Ay = +2V/V v v
_ EE + cc-
AL = 1500 375 375
2 AKXV




32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

DC ELECTRICAL CHARACTERISTICS—DUAL SUPPLIES 5V (continued)

(Vcc = +5V, VEE = -5V, Vpp = +5V, AGND = DGND = 0, VIN_= 0, VosDFILL_ = 0, RL = 150Q to AGND, and Ta = TMIN to TMAX,
unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
RL = 10kQ VEE + 1 Vee-1.2 v
Output v
Voltage Range out
RL = 150Q VEE +2.5 Vec-25 Vv
Input Bias Current B 4 11 A
Input Resistance RIN. (VEE + 1V) < VIN_ < (Vcc - 1.2V) 10 MQ
Output Offset Volt v Av = + IV *5 20 v
utpu set Voltage m
P 9 OFFSET AV = vavv 10 +40
Output Short-Circuit Current Isc Sinking or sourcing, R = 1Q +40 mA
Enabled Output Impedance Z0oUT (VEg + 1V) < VIN_ < (Vcc - 1.2V) 0.2 Q
Output Leakage Current,
Disable Mode lop (VEg + 1V) < Vout_< (Vcc - 1.2V) 0.004 1 A
gactigower-smpw Rejection PSRR | 4.5V < (Voo- VeE) < 10.5V 60 70 dB
Outputs enabled,
I . Th = 425°C 110 160
ce L== Outputs enabled 185
Outputs disabled 60 80
Quiescent Outputs enabled,
Supply Current I . Ta = +25°C 105 160 mA
EE L= Outputs enabled 185
Outputs disabled 55 80
IDD 4 8
MAXIV 3
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32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

DC ELECTRICAL CHARACTERISTICS—DUAL SUPPLIES +3V

(Vcc = +3V, VEg = -3V, Vpp = +3V, AGND = DGND = 0, V|n_ = 0, VosDFILL_ = 0, RL = 150Q to AGND, and Ta = TMIN to TmAX,
unless otherwise noted. Typical values are at Ta = +25°C.)

MAX4358

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Supply Voltage Vee -Vee | Guaranteed by PSRR test 45 10.5 v
Range

) Vpp to
Logic Supply Voltage Range DGND 2.7 5.5 \%
(VEg + 1V) < VIN_< (Vce - 1.2V),
Ay = +1V/V, RL = 150Q 0.94 0.983 !
(VEg + 1V) < VIN_< (Vce - 1.2V), 0.96 0.993 ’

Ay = +1V/V, RL = 10kQ
Gain (Note 1) Ay VIV

(VEE + 2V) < VIN_< (Vce - 2.1V),
Av = +2V/V, R = 150Q

1.92 1.985 2.08

(VEE + 2V) < VIN_< (Vcc - 2.1V)

Ay = +2V/V, RL = 10kQ 1.94 2.00 2.06

Gain Matching RL = 10kQ 0.5 1.5 o
(Channel to Channel) RL = 150Q 0.5 2 °
Temperature Coefficient of TCav 10 e
Gain
RL = 10kQ VEE + 1 Vg;%-
Ay = +1VNV -
RL = 150Q VEE + 1 V$02
Input Voltage Range VIN. : \
Vee -
RL = 10kQ VEE + 2 2 1
Ay = +2V/V -
RL = 150Q VEE + 2 Vg? -
RL = 10kQ VEE + 1 Vf‘;
Output Voltage Range VouTt \
RL = 150Q VEE + 1 Vee-
1.2
Input Bias Current B 4 11 PA
Input Resistance RIN (VEg + 1V) < VIN_ < (Vce - 1.2V) 10 MQ
Output Offset Ay = +1V/V +5 +20
Voltage VOFFSET mv
9 Av = +2V/V +10 +40

4 MAXIN




32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

DC ELECTRICAL CHARACTERISTICS—DUAL SUPPLIES =3V (continued)

(Vce = +3V, VEE = -3V, Vpp = +3V, AGND = DGND = 0, ViN_ = 0, VosprILL_ = 0, RL = 150Q to AGND, and Ta = TmIN to TmAX,
unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output Short-Circuit Current Isc Sinking or sourcing, RL = 1Q +40 mA
Enabled Output Impedance Z0UT (VEE + 1V) < VIN_< (Vce - 1.2V) 0.2 Q
Output Leakage Current,
Disable Mode lop (VEE + 1V) < Vout < (Voc - 1.2V) 0.004 1 LA
g;igower—Supply Rejection PSAR 45V < (VGG - VEE) < 105V 50 e 5
lcc R Outputs enabled 95
|_ = oo
Quiescent Outputs disabled 50
Supply IEE . Outputs enabled 90 mA
|_ = oo
Current Outputs disabled 45
IDD 3

DC ELECTRICAL CHARACTERISTICS—SINGLE SUPPLY +5V

(Vcec = +5V, VEE = 0, Vpp = 45V, AGND = DGND = 0, VIN_ = VOsDFILL_ = +1.75V, Ay = +1V/V, RL = 150Q to AGND, and TA = TMIN
to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Supply Voltage Vce Guaranteed by PSRR test 4.5 55 V
Range

. Vpp to
Logic-Supply Voltage Range DGND 2.7 55 \
(VEg + 1V) < VIN < (Vce - 2.5V),
Av = +1V/V, RL = 150Q 094 0.99 1
Gain (Note 1) Ay v V) <v v 129) Y
EE + <VIN <(VCcC- 1. )
Av = +1VIV, RL = 10kQ2 094 08% 1
Gain Matching (Channel to RL = 10kQ 0.5 3 o
(o]
Channel) RL = 150Q 0.5 3
Temperature Coefficient of Gain TCav 10 ppcr:n/
RL = 10kQ VE1E * Vfg )
Input Voltage Range Vv Ay = +1V/V : v
P g g IN v AL - 1500 VEE + Vee -
1 2.5
Ay = +1V/V, VEE + Vee -
Output Voltage RL = 10kQ 1 1.2
Ranp e ° Vour v
g Ay = +1V/V, VEE + Vce -
RL = 150Q 1 2.5
M AXI/V 5

8SEVXVIN



MAX4358

32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

DC ELECTRICAL CHARACTERISTICS—SINGLE SUPPLY +5V (continued)

(Vce = +5VY, VEE = 0, VpD = +5V, AGND = DGND = 0, VIN_ = VOsDFILL_ = +1.75V, Ay = +1V/V, R = 150Q to AGND, and Ta = TMIN
to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Bias Current B 4 11 uA
Input Resistance RIN VEE + TV < VIN. < Vce -1.2V 10 MQ
Output Offset
Voltage VOFFSET | Av = +1V/V +10 +40 mV
Output Short-Circuit Current Isc Sinking or sourcing, RL = 1Q +35 mA
Enabled Output Impedance Z0ouUT (VEE + 1V) < VINL < (Ve - 1.2V) 0.2 Q
Output Leakage Current,
Disable Mode lop (VEg + 1V) < VouTt. < (Vcc - 1.2V) 0.004 1 pA
S;isower'su"p'y Rejection PSRR | 4.5V <Vce - VEE < 5.5V 50 65 dB
Outputs enabled, Ta = +25°C 85
Icc RL = -
) Outputs disabled 35
Quiescent Supply Outputs enabled, Ta = +25°C 80 mA
Current IEg RL = -
Outputs disabled 30
IDD 4
6 MNAXIMN




32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

LOGIC-LEVEL CHARACTERISTICS

(Vce - VEg) = +4.5V to +10.5V, Vpp = +2.7V to +5.5V, AGND = DGND = 0, V|N_ = VosDFILL_ = 0, RL = 150Q to AGND, and
Ta = TMIN to TmAX, unless otherwise noted. Typical values are at TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input Voltage High Level VIH VoD = +5.0V 3 v
Vpp = +3V 2

Input Voltage ViL Vpp = +5.0V 0.8 v
Low Level VpD = +3V 0.6
Input Current Excluding RESET -1 0.01 1
High LCe " W | Visav e g ETRE— uA
Input Current I Vi< 1V Excluding RESET -1 0.01 1 WA
Low Level RESET -300  -235
Output Voltage High Vou ISOURCE = 1mA, Vpp = +5V 4.7 4.9 v
Level ISOURCE = 1TmA, Vpp = +3V 2.7 2.9
Output Voltage Low VoL ISINK = TmA, Vpp = +5V 0.1 0.3 v
Level ISINK = TmA, VpD = +3V 0.1 0.3
Output Current High lon Vpp = +5V, Vo = +4.9V 1 4 A
Level Voo = +3V, Vout = +2.7V 1 8
Output Current oL Vpp = +5V, Vo = +0.1V 1 4 A
Low Level Vpp = +3V, Vo = +0.3V 1 8

AC ELECTRICAL CHARACTERISTICS—DUAL SUPPLIES %5V

(Vce = +5V, VEE = -5V, Vpp = +5V, AGND = DGND = 0, VIN_ = VosDFILL_ = 0, RL = 150Q to AGND, and Ta = +25°C, unless other-
wise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Small-Signal -3dB Av = +1VNV 95
BW Vi = 20mVp- MH
Bandwidth SS OuT. = 20mVp-p = U 70 z
ium-Si - = Ay = +1V, 90
Med|um Signal -3dB BWiis VouTt_ v =+1VV Mz
Bandwidth 200mVp-p Ay = +2V/V 70
Large-Signal -3dB B i Ay = +1V/V 40
Bandwidth BWLs vour_= 2Vp-p Av = +2VNV 50 MHz
Small-Signal 0.1dB _ Ay = +1VV 15
Bandwidth BWo.108-85 | Vour =20mVp-p =y 15 Mz
Medium-Signal Vout_= Ay = +1V/V 15
0.1dB Bandwidth BWOAdBMS | 200mvp-p Ay = +2VNV 15 MHz
Large-Signal 0.1dB _ Av = +1VNV 12
Bandwidth BWo.1aB-Ls | VOUT_= 2Vp-p Av = +2VNV 12 MHz
Vout_= 2V step,
Ay = +1VNV 150
Slew Rate SR Vius
Vout_= 2V step, 160
Ay = +2V/V

MAXIM 7
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MAX4358

32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

AC ELECTRICAL CHARACTERISTICS—DUAL SUPPLIES =5V (continued)
(Vce = +5V, VEg = -5V, Vpp = +5V, AGND = DGND = 0, V|N_ = VosDFILL_ = 0, R = 150Q to AGND, and Ta = +25°C, unless other-

wise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
= Ay = +1V/IV 60
Settling Time 1S0.1% Vour_=0to2v v / ns
step Ay = +2V/V 60
Switching Transient Ay = +1VV 50 "
(Glitch) (Note 3) Ay = +2VNV 50
AC Power-Supply f = 100kHz 70
L ! dB
Rejection Ratio f=1MHz 68
Differential Gain RL = 1kQ 0.01 .
%
Error (Note 4) RL = 150Q 0.05
Differential Phase RL = 1kQ 0.03 degrees
Error (Note 4) RL = 150Q 0.1 9
Crosstalk, All Hostile f=6MHz -62 dB
Off-Isolation, Input-to-Output f=6MHz -110 dB
Input Noise Voltage Density en BW = 6MHz 73 UWVRMS
Input Capacitance CIN 5 pF
D|sab|§d Output Amplifier in disable mode 3 pF
Capacitance
Capacitive Load at 3dB
Output Peaking 30 pF
Output enabled 3
Output Impedance Z0UT f = 6MHz - Q
Output disabled 4k

AC ELECTRICAL CHARACTERISTICS—DUAL SUPPLIES %3V

(Vce = +3V, VEE = -3V, Vpp = +3V, AGND = DGND = 0, VIN_= VosDFILL_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C,

unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Small-Signal BW. Vout = Ay = +1V/V 90 Mz
-3dB Bandwidth SS 20mVp-p AV = 12UV 65
Medium-Signal BW VouT = Ay = +1V/V 90 MHz
-3dB Bandwidth MS 200mVp-p Ay = +2V/V 65
Large-Signal -3dB Ay = +1V/V 30

BW V = 2Vp- MH
Bandwidth Ls OUT =2YPP Iy = 12UV 35 z
Small-Signal VouT_ = Ay = +1V/V 15
0.1dB Bandwidth BWo.1d8-88 20mVp-p Ay = +2V/V 15 MHz
Medium-Signal Vout = Ay = +1V/V 15
0.1dB Bandwidth BW0.16BMS | 560myp-p Ay = +2VNV 15 MHz
Large-Signal 0.1dB 3 Ay = +1V/V 12
Bandwidth BWotdsLs | Vour =2Vpp o 12 Mz
8 MAXIMN




32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

AC ELECTRICAL CHARACTERISTICS—DUAL SUPPLIES *3V (continued)

(Ve = +3V, VEg = -3V, Vpp = +3V, AGND = DGND = 0, Vin_= VosDFILL_ = 0, RL = 1509 to AGND, Ay = +1V/V, and Ta = +25°C,
unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VouT. = 2V step
Ay = +1VV 120
Slew Rate SR Vius
Vout_ = 2V step 120
Ay = +2V/V
Settling Ti t Vo=01to 2V st A= VNV 60
ettling Time % =0to 2V ste ns
g S 0.1% O p Ay = +2VN 60
Switching Transient Ay = +1V/V 15 my
(Glitch) (Note 3) Ay = +2V/V 20
AC Power-Supply f = 100kHz 60
o . dB
Rejection Ratio f=1MHz 40
Differential Gain Error RL = 1kQ 0.03 o
(Note 4) RL = 150Q 0.2
Differential Phase RL = 1kQ 0.08 degrees
Error (Note 4) RL = 150Q 0.2 9
Crosstalk, All Hostile f=6MHz -63 dB
Off-Isolation, Input to Output f = 6MHz -112 dB
Input Noise Voltage Density en BW = 6MHz 73 UVRMS
Input Capacitance CIN_ 5 pF
Disabled Output Capacitance Amplifier in disable mode 3 pF
Capacitive Load at 3dB
Output Peaking 30 PF
Outout | d 5 = Output enabled 3 o
utput Impedance
putimp out 6MHz | Output disabled 4K

MAXIM 9
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32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

AC ELECTRICAL CHARACTERISTICS—SINGLE SUPPLY +5V

(Vcec = +5V, VEE = 0, Vpp = +5V, AGND = DGND = 0, V|N_ = VospFILL_ = 1.75V, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C,
unless otherwise noted.)

MAX4358

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Small-Signal _
“30B Bandwidth BWss VouT_= 20mVp-p 920 MHz
Medium-Signal -3dB _
Bandwidih BWms VouT = 200mVp-p 90 MHz
Large-Signal BW VouT = 1.5Vp- 38 MHz
-3dB Bandwidth LS our = 1.5VpP
Small-Signal _
0.1dB Bandwidth BWo.1d8-55 Vour = 20mVp-p 12 MHz
Medium-Signal B
0.1dB Bandwidth BWo.1ds-ms | Vour. = 200mVp-p 12 MHz
Large-Signal BW, V =1.5Vp- 12 MHz
0.1dB Bandwidth 0.1dB-LS OuT_ = 1.9Vp-p
Slew Rate SR Vout = 2V step, Ay = +1V/V 100 V/us
Settling Time ts0.1% VouT. =0to 2V step 60 ns
Switching Transient
(Glitch) 25 mv
AC Power-Supply f = 100kHz 70

L . dB
Rejection Ratio f = 1MHz 69
Differential Gain Error RL = 1kQ 0.03 o

o
(Note 4) RL = 150Q 0.15
Differential Phase RL = 1kQ 0.06 degrees
Error (Note 4) RL = 150Q 0.2 9
Crosstalk, All Hostile f = 6MHz -63 dB
Off-Isolation, Input-to- f = 6MHz 110 dB
Output
Input Noise Voltage en BW = 6MHz 73 UVRMS
Input Capacitance CIN 5 pF
Dlsablgd Output Amplifier in disable mode 3 pF
Capacitance
Capacitive Load at 3dB
Output Peaking 30 PF
Output enabled 3

Output Zout f = 6MHz put et Q
Impedance Output disabled 4k

10 MAXIN




32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

SWITCHING CHARACTERISTICS

((Vce - VEE) = +4.5V to +10.5V, Vpp = +2.7V to +5.5V, DGND = AGND = 0, V|N_ = VosDFILL_ = O for dual supplies, VIN_ =
VospFiLL_ = +1.75V for single supply, RL = 150Q to AGND, C|_ = 100pF, Ay = +1V/V, and Ta = TMIN - TmaX, unless otherwise noted.
Typical values are at Ta = +25°C. )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Delay: UPDATE to Video Out tPdUdVo VIN = 0.5V step 200 450 ns
e e MODE = 0, time to AOUT = low after
Delay: UPDATE to AOUT tPdUdAO UPDATE = low 30 200 ns
tPdOKVo/ VoD = +5V 40
Delay: OSDKEY_ to Output V = 0.5V ste ns
y - P tPdOfvo ouT P Vpp = +3V 60
) . Logic state change in DOUT on active
Delay: SCLK to DOUT Valid tPdDo SCLK edge 30 200 ns
Delay: Output Disable tPdHOeVo | VouTt = 0.5V, 1kQ pulldown to AGND 300 800 ns
Delay: Output Enable tPdLOsYo Output disabled, 1kQ pulldown to AGND, 200 800 ns
VIN = 0.5V
Setup: CE to SCLK tSuCe 100 ns
Setup: DIN to SCLK tsuDi 100 ns
Hold Time: SCLK to DIN tHdDi 100 ns
Minimum High Time: SCLK tMnHCK 100 ns
Minimum Low Time: SCLK tMnLCk 100 ns
Minimum Low Time: UPDATE tMnLUd 100 ns
Setup Time: UPDATE to SCLK tSuHUd gg&g edge of UPDATE 1o falling edge of 100 ns
. e Falling edge of SCLK to falling edge of
Hold Time: SCLK to UPDATE tHdHUd UPDATE 100 ns
. Minimum time from clock edge to MODE
Setup Time: MODE to SCLK tSuMd with valid data clocking 100 ns
. Minimum time from clock edge to MODE
Hold Time: MODE to SCLK tHdMd with valid data clocking 100 ns
Minimum Low Time: RESET tMnLRst 300 ns
Delay: RESET tPdRst 10kQ pulldown to AGND 600 ns

Note 1: Associated output voltage may be determined by multiplying the input voltage by the specified gain (Ay) and adding output
offset voltage. Gain is specified for IN_ and OSDFILL_ signal paths.

Note 2: Logic level characteristics apply to the following pins: DIN, DOUT, SCLK, CE, UPDATE, RESET, A3-A0, MODE, AOUT, and
OSDKEY_.

Note 3: Switching transient settling time is guaranteed by the settling time (ts) specification. Switching transient is a result of updat-
ing the switch matrix.

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.

Note 5: All devices are 100% production tested at +25°C. Specifications over temperature limits are guaranteed by design.
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MAX4358

32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Symbol Definitions

SYMBOL TYPE DESCRIPTION
Ao Signal (AfglrJeTs)s Valid Flag
Ce Signal Clock Enable (CE)
Ck Signal Clock (SCLK)

Di Signal Serial Data In (DIN)
Do Signal (S[()a(r;aLtJITD)ata Output
Md Signal MODE

Oe Signal Output enable

Rst Signal Reset Input (RESET)
ud Signal UPDATE

Vo Signal Video Out (OUT)
Hd Property Hold

Mn Property Minimum

Mx Property Maximum

Pd Property Propagation delay
Su Property Setup

Tr Property Transition

w Property Width

12

Naming Conventions:

o All parameters with time units are given “t” designation, with
appropriate subscript modifiers.

Propagation delays for clocked signals are from active edge
of clock.

Propagation delay for level sensitive signals is from input to
output at 50% point of a transition.

Setup and Hold times are measured from 50% point of sig-
nal transition to 50% point of clocking signal transition.

Setup time refers to any signal that must be stable before
active clock edge, even if signal is not latched or clocked
itself.

e Hold time refers to any signal that must be stable during and
after active clock edge, even if signal is not latched or
clocked.

Propagation delays to unobservable internal signals are
modified to setup and hold designations applied to observ-
able 10 signals.

MAXIN




32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Timing Diagram

DATA AND CONTROL TIMING TIMING PARAMETER DEFINITIONS
_ ‘ ‘ NAME DESCRIPTION
ce CF _/ . o tHdDi Hold Time: Clock to Data In
> e Hdce ) - y— Min High Time: Clk
' . . ' ' Y tMnLCk Min Low Time: Clk

Ck: SCLK \

Bl SRR St

! tMnLUd Min Low Time: Update
IWnLCk :_,: DI i tSuHUd Setup Time: UPDATE to Clk with UPDATE High

[V al
: N2 - — -
i o AOKCEK o XXX Not Valid Setup Time: UPDATE to Clk with UPDATE Low
DEDIN 0000 /e, AN /ARG = | Fod Tone: Gik o UPDATEwitt UPDATE igh
()
[V al

Do: DOUT >§8§< >§8§< >§8é< Not Valid Hold Time: Clk to UPDATE with UPDATE Low

e e P o, tPabiDo Asynchronous Delay: Data In to Data Out
Ud: UPDATE Houd— - = e-lSuld tvnMd Min Low Time: MODE
i /8 Tt Max Rise Time: Clk, Update
Vo: OUT Hi-Z i‘lPdUdvo UJI U)% Hi_z\/\ ?F\)ﬂdn; T\S/t ’I\)Ael:ll;oge?;; \F;?dseeé Output
- U/\U/\:LU/\U/\U/\ | st .
Ao: AOUT i i i\\\i i TIMING PARAMETER DEFINITIONS
! ! ! : ! NAME DESCRIPTION
Rst: RESET tmO thRSIVO-ﬁ 4— trgudvo Delay: Update to Video Out
! ! \_/_ thdUdAo Delay: UPDATE to Aout
PAHORNO— ==y g o o WulRst i\ e tpd0kvo Delay: OSD Key to Video Output
Oc: OUTPUTENABLE /! \! tPdotvo Delay: 0SD Fill to Video Output
v tPdDo Delay: Clk to Data Out
tPdHOeVO Delay: Output Enable to Video Output
(High: Disable)
0SD: KEY AND FILL TIMING tPdL0eVo Delay: Output Enable to Video Output
IN_ (Low: Enable)
VIDEO SOURCE tsuce Setup: Clock Enable to Clock
(SELECTED INPUT) tsui Setup Time: Data In to Clock

ARSI

OUT;

VIDEQ QUTPUT
RSl (WITH SUPERIMPOSED 0SD)
1p'd?ow*o; ™ ~-{pgl 0kVo
> -{pg| 1o

Figure 1. Timing Diagram
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MAX4358

NORMALIZED GAIN (dB)
~ [o2] (S B N O ) N = o = o w

32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Typical Operating Characteristics—Dual Supplies +5V

(Vcc = +5V and VEg = -5V, Vpp = +5V, AGND = DGND =0, V|N_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C, unless
otherwise noted.)
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32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Typical Operating Characteristics—Dual Supplies +5V (continued)
(Vcc = +5V and VEg = -5V, Vpp = +5V, AGND = DGND =0, V|N_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C, unless oth-

erwise noted.)

LARGE-SIGNAL FREQUENCY RESPONSE

(Ay = +2VNV)
: T e
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%? 0 L/ 7\
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§ 2
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DISTORTION vs. FREQUENCY
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-100
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MAX4358

32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Typical Operating Characteristics—Dual Supplies +5V (continued)
(Vcc = +5V and VEg = -5V, Vpp = +5V, AGND = DGND =0, V|N_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C, unless

otherwise noted.)

OFF ISOLATION vs. FREQUENCY

POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY

INPUT VOLTAGE NOISE vs. FREQUENCY

-40 e -50 F 1000 P
50 N
= -55 E |
60 / Nulll
- g
= -0 = Z
] / g -0 =
= 8 / = / 2 0
2 / % =
w90 -65 1]
[ <<
= 7 :
100 L S
,/ 70 =
110 =
-120 75
100k ™ 10M 100M 1G 10k 100k ™ 10M 100M 10 100 1k 10k 100k 1M 10M
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
LARGE-SIGNAL PULSE RESPONSE LARGE-SIGNAL PULSE RESPONSE MEDIUM-SIGNAL PULSE RESPONSE
(Av = +1VNV) (Ay = +2V/V) (Av = +1VNV)
MAX4358 toc22 MAX4358 toc23 MAX4358 toc24
weur | T “I weot | ] | weur | ]
1V/div ‘ 1 500mV/div | 100mV/div 1
- e mm e aie] | VO S - | - |
ouTPUT R ouTPUT R ouTPUT SRR
1V/div 1V/div ;." 100mV/div .I |
Y i , S S A I|_/ — EE——
20ns/div 20ns/div 20ns/div
MEDIUM-SIGNAL PULSE RESPONSE SWITCHING TIME SWITCHING TIME
(Ay = +2VNV) (Ay = +1VNV) (Ay = +2VNV)
MAX4358 toc25 MAX4358 toc26 MAX4358 toc27
INPUT | : | Voo | Vieorre [
50mv/div | 5V/div | j»._,..\..,_mw:wﬂ_“nwwwwa‘ 5V/div | i
| 1 | ‘ i
. | A o
oUTPUT e T H Wt Mpisiisirnd
100mV/div | | Vour | Vour Y
i 500mV/div { 1V/div
b — — w»m—mwwﬂ)‘\.ww'.l: wﬂw—-’ﬂ%w"‘hﬂ.dﬁj:
20ns/div 20ns/div 20ns/div
16 MNAXIMN




32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Typical Operating Characteristics—Dual Supplies +5V (continued)
(Vcc = +5V and VEg = -5V, Vpp = +5V, AGND = DGND =0, V|N_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C, unless
otherwise noted.)

SWITCHING TRANSIENT (GLITCH) SWITCHING TRANSIENT (GLITCH)
(Ay = +1V/V) (Ay = +2VNV) OFFSET VOLTAGE DISTRIBUTION
. : M40 0e28 — 300 o
i Bonte R AR O At J— g s - .
5V/div T T 5V/div S B i :
Lo | 200
e
| 150
Vout Vour fr ﬂw\lfl ‘\f “\E.--'-\_,./\_._,—wmv-«.. 100
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: |u| T ; 50
T S T T 0 n
20ns/div 20ns/div 441210 8 6 4 2 0 2 4 6
OFFSET VOLTAGE (mV)
DIFFERENTIAL GAIN AND PHASE vs. DIFFERENTIAL GAIN AND PHASE vs. LARGE-SIGNAL PULSE RESPONSE WITH
DC VOLTAGE (R = 150Q) DC VOLTAGE (R = 1k<2) CAPACITIVE LOAD (C = 30pF, Ay = +1VN)
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0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 20ns/div
IRE IRE
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CAPACITIVE LOAD (Cy = 30pF, Ay = +2V/V) CAPACITIVE LOAD (Cy = 30pF, Ay = +1V/\V) CAPACITIVE LOAD (G = 30pF, Ay = +2V/V)
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MAX4358

NORMALIZED GAIN (dB)
o

32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers
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s00mv/div |,

18

Typical Operating Characteristics—Dual Supplies +5V (continued)
(Vcc = +5V and VEg = -5V, Vpp = +5V, AGND = DGND =0, V|N_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C, unless oth-
erwise noted.)

GAIN vs. TEMPERATURE
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32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Typical Operating Characteristics—Dual Supplies +3V
(Vcc = +3V and Veg = -3V, Vpp = +3V, AGND = DGND =0, V|N_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C, unless
otherwise noted.)
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MAX4358

32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Typical Operating Characteristics—Dual Supplies +3V (continued)
(Vcc = +3V and Veg = -3V, Vpp = +3V, AGND = DGND =0, V|N_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C, unless oth-

erwise noted.)
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32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Typical Operating Characteristics—Dual Supplies +3V (continued)
(Vcc = +3V and Veg = -3V, Vpp = +3V, AGND = DGND =0, V|N_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C, unless

otherwise noted.)

OFF ISOLATION vs. FREQUENCY
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MAX4358

32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Typical Operating Characteristics—Dual Supplies +3V (continued)
(Vcc = +3V and Veg = -3V, Vpp = +3V, AGND = DGND =0, V|N_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C, unless
otherwise noted.)
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32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Typical Operating Characteristics—Dual Supplies +3V (continued)
(Vcc = +3V and Veg = -3V, Vpp = +3V, AGND = DGND =0, V|N_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C, unless
otherwise noted.)
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MAX4358

32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Typical Operating Characteristics—Single Supply +5V
(Vcc = +5V and VEg = 0, Vpp = +5V, AGND = DGND =0, VIN_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C, unless oth-
erwise noted.)
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32 x 16 Nonblocking Video Crosspoint Switch
with On-Screen Display Insertion and I/O Buffers

Typical Operating Characteristics—Single Supply +5V (continued)
(Vcc = +5V and VEg = 0, Vpp = +5V, AGND = DGND =0, VIN_ = 0, RL = 150Q to AGND, Ay = +1V/V, and Ta = +25°C, unless oth-
erwise noted.)
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