SGM6504
High Speed, Quad,

SGMICRO 2x2 Crosspoint Switch
GENERAL DESCRIPTION FEATURES
The SGM6504 is a high-speed, quad, 2x2 crosspoint ® Low Voltage Operation: 1.8V to 5.5V
switch which is designed to operate from a single 1.8V ® Low On Capacitance: 12pF
to 5.5V power supply. It features high-bandwidth ® Low On Resistance: 12Q
(400MHz). e High -3dB Bandwidth: 400MHz
® Rail-to-Rail Input and Output Operation
SGM6504 is available in Green TQFN-3x3-20L e High Off-Isolation: -75dB at 1MHz
package. ® Low Crosstalk: -80dB at 1MHz

® Power Supply Current: < 10pA

e TTL/CMOS Compatible

® Available in Green TQFN-3x3-20L Package

e Extended Industrial Temperature Range:
-40°C to +85°C
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SGM6504

High Speed, Quad,
2x2 Crosspoint Switch

PACKAGE/ORDERING INFORMATION

MODEL PACKAGE TE?APPEE%Z'TESRE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
RANGE
SGM
SGM6504 | TQFN-3x3-20L | -40°C to +85°C SGMB504YTQG20G/TR 6504QG Tape and Reel, 3000
XXXXX

NOTE: XXXXX = Date Code and Vendor Code.

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If you
have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS

Vecto GND ..o -0.3V to 6.0V
Analog, Digital Voltage Range...................... -0.3V to Ve + 0.3V
Continuous Current NO, NC, or COM.......ccccceoiiiiiniiiennns 30mA
Operating Temperature Range.............ccccceeeee. -40°C to +85°C
Junction Temperature........cccccoeeeeeeiiiiiec s 150°C
Storage Temperature Range ...........ccccceeuneeen. -65°C to +150°C
Lead Temperature (Soldering, 10S) .......cccceeiiieriiieeeninenn. 260°C
ESD Susceptibility

HBM . . 7000V
MM 400V
NOTE:

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.

CAUTION

This integrated circuit can be damaged by ESD if you don’t pay
attention to ESD protection. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage because
very small parametric changes could cause the device not to
meet its published specifications.

SGMICRO reserves the right to make any change in circuit
design, specification or other related things if necessary without
notice at any time. Please contact SGMICRO sales office to get
the latest datasheet.
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High Speed, Quad,

SGM6504 2x2 Crosspoint Switch
PIN CONFIGURATION
(TOP VIEW)
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TQFN-3%3-20L
PIN DESCRIPTION
PIN NAME FUNCTION
1,2,3,4 I/OA1, I/OA2, I/OA3, I/OA4 | Data I/O of Data Bus A.
5 SELECT Bus Switching Control.
6 ENABLE Enable = “0”: chip is disabled; input and output are isolated. Enable = “1”: bus

input and output are connected according to the logic input of “select” pin.

7,8,9,10 I/0B1, 1/0B2, 1/OB3, 1/0B4

Data I/O of Data Bus B.

14,13, 12,11 | I/OC1, I/OC2, I/OC3, I/0C4

Data I/O of Data Bus C.

15 GND

Ground.

16 Vce

Power Supply.

20, 19, 18, 17 | 1/OD1, I/0OD2, 1/OD3, I/0D4

Data I/O of Data Bus D.

Exposed Pad GND

Exposed pad should be soldered to PCB board and connected to GND or left
floating.
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High Speed, Quad,

SGM6504 2x2 Crosspoint Switch
FUNCTION TABLE
ENABLE SELECT FUNCTION
0 X Chip is disabled.
1 0 Bus A is connected with Bus D; Bus B is connected with Bus C.
1 1 Bus A is connected with Bus C; Bus B is connected with Bus D.

1. Bus A is connected with Bus D; Bus B is connected to Bus C:

I/OA1 = 1/OD1; I/OA2 = 1/0D2; I/OA3 = 1/0OD3; I/0A4 = 1/0D4
I/0B1 = 1/0C1; I/0OB2 = 1/0C2; I/OB3 = 1/0C3; 1/0B4 = 1/0C4

2. Bus Ais connected with Bus C; Bus B is connected with Bus D:

I/OA1 = I/OC1; I/OA2 = 1/0C2; I/OA3 = 1/OC3; I/OA4 = 1/0C4
I/0OB1 = 1/0OD1; 1/0B2 = 1/0D2; 1/0OB3 = 1/0OD3; I/OB4 = 1/0D4
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High Speed, Quad,
SGM6504 2x2 Crosspoint Switch

ELECTRICAL CHARACTERISTICS

(Vec = 4.5V to 5.5V, Vin = 1.6V, ViL = 0.5V, Full= -40°C to +85°C. Typical values are at Vcc = 5.0V, Ta= +25°C, unless otherwise
noted.)

PARAMETER | symBoL | CONDITIONS | TEMP | MIN |[TYP | MAX|UNITS
ANALOG SWITCH
Analog Signal Range Vo, Vne, Veom Full 0 Vce \%
) Vee = 4.5V, 0V < Vo or Ve < Ve, +25°C 12 | 20
On-Resistance Row lcom = -10mA, Test Circuit 1 Ful »l °
On-Resistance Match AR Ve = 4.5V, 0V < Vo or Ve < Vee, +25°C 2 | 315 a
Between Channels ON lcom = -10mA, Test Circuit 1 Full 3.85
i Vee = 4.5V, OV < Vo or Ve < Ve, +25°C 3.5 |5.35
On-Resistance Flatness RFLaT(ON) loont = -10mA, Test Circuit 1 ol 5 Q
Source OFF Leakage Current INc(oFF), INO(OFF) xggM==5.05\3/\,/>gNg\</ar Vie=3.3V/0.3V, Full 1 MA
|NC(ON), |NO(ON), Vce = 5.5V, Veom = 0.3V/3.3V,
Channel ON Leakage Current lcomon) Vino of Ve = 0.3V/3.3V or floating Full 1 MA
DIGITAL INPUTS
Input High Voltage VINH Full 1.6 \%
Input Low Voltage VinL Full 0.5 \%
Input Leakage Current Iin Vce =5.5V, Vin =0V or 5.5V Full 1 MA
DYNAMIC CHARACTERISTICS
Turn-On Time ton Ve or Vo = 3.0V, R. = 300Q, +25°C 35 ns
Turn-Off Time torr C|_ = 35pF, Test Circuit 2 +25°C 25 ns
Break-Before-Make Ve or Vo = 3.0V, RL = 300Q), o
Time Delay to C. = 35pF, Test Circuit 3 +25°C 7 ns
N Vs = GND, Rg =0Q, C_. =0.1nF, o
Charge Injection Q Q = C, x Vour, Test Circuit 4 +25°C 25 pC
i = = f=1MHz +25°C -75
Off Isolation Oiso ?'g’za‘c':. ocom Rt 500, dB
est Lircul f=10MHz | +25°C -55
i = = f=1MHz +25°C -80
Channel-to-Channel Crosstalk XTALK _Sl_lgr:acl:_ OgiBGm,RL 500, dB
est Lircul f=10MHz | +25°C -60
-3dB Bandwidth BW Signal= 0dBm, R = 50Q, Test Circuit 7 | +25°C 400 MHz
Channel ON Capacitance CNC(%N)’ Croon, +25°C 12 pF
COM(ON)
POWER REQUIREMENTS
Power Supply Range Vce Full 1.8 5.5 \%
Power Supply Current lcc Vee =5.5V, Vin =0V or Vee Full 10 MA
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High Speed, Quad,
SGM6504 2x2 Crosspoint Switch

ELECTRICAL CHARACTERISTICS

(Vec = 2.7V to 3.6V, Vin = 1.5V, ViL = 0.4V, Full = -40°C to +85°C. Typical values are at Vcc = 3.0V, Ta = +25°C, unless otherwise
noted.)

PARAMETER | symBoL | CONDITIONS | TEMP | MIN | TYP |MAX|UNITS
ANALOG SWITCH
Analog Signal Range Vo, Vne, Veom Full 0 Vce \%
) Ve = 2.7V, OV < Vo or Ve < Vee, +25°C 21 | 46
On-Resistance Row lcom = -10mA, Test Circuit 1 Ful i
On-Resistance Match AR Vee = 2.7V, 0V £ Vo or Ve € Veg, +25°C 23 | 5.1 0
Between Channels ON lcom = -10mA, Test Circuit 1 Full 55
) Vee = 2.7V, 0V < Vo or Ve < Vee, +25°C 20 | 30
On-Resistance Flatness RFLAT(ON) loomt = -10mA, Test Circuit 1 - 2 Q
Source OFF Leakage Current INc(oFF), INo(OFF) $ESM==366:\3/\’//\:/3N§\?I‘ Vie = 3.3V/0.3V, Full 1 MA
|NC(ON), |NO(ON), VCC = 3.6V, VCOM = 0.3V/3.3V,
Channel ON Leakage Current lcomon) Vino of Ve = 0.3V/3.3V or floating Full 1 MA
DIGITAL INPUTS
Input High Voltage VINH Full 1.5 \%
Input Low Voltage VinL Full 04 \Y
Input Leakage Current IiN Vee = 3.6V, Vin =0V or 3.6V Full 1 MA
DYNAMIC CHARACTERISTICS
Turn-On Time ton Ve or Vo = 1.5V, R, = 300Q, +25°C 50 ns
Turn-Off Time torr CL = 35pF, Test Circuit 2 +25°C 40 ns
Break-Before-Make Ve or Vo = 1.5V, R = 300Q), o
Time Delay fo C. = 35pF, Test Circuit 3 ¥25°C 12 ns
L Vs =GND, Rg =0Q, C_. =0.1nF, o
Charge Injection Q QG= C, x Vouf Tost CirLcuit 4 +25°C 3 pC
; = = f=1MHz +25°C -75 dB
Off Isolation Oiso .Sl.lg':%. OthSm, RL =500,
est Lircul f=10MHz +25°C -55 dB
i = = f=1MHz +25°C -80 dB
Channel-to-Channel Crosstalk XTALK .Sl.lgn%. Odem’ RL =500,
est Circuit f=10MHz | +25°C -60 dB
-3dB Bandwidth BW Signal = 0dBm, R = 50Q, Test Circuit 7 | +25°C 400 MHz
Channel ON Capacitance CNC(%N)’ Croron, +25°C 12 pF
COM(ON)
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High Speed, Quad,
SGM6504 2x2 Crosspoint Switch

TYPICAL PERFORMANCE CHARACTERISTICS

On Response vs. Frequency On Response vs. Frequency
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High Speed, Quad,

SGM6504 2x2 Crosspoint Switch
TEST CIRCUITS
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Test Circuit 3. Break-Before-Make Time Delay (tp)

SG Micro Corp 8
»

scmicRO WWW-sg-micro.com



High Speed, Quad,

SGM6504 2x2 Crosspoint Switch
TEST CIRCUITS (Cont.)
VCC
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Test Circuit 6. Channel-to-Channel Crosstalk
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High Speed, Quad,
SGM6504 2x2 Crosspoint Switch

TEST CIRCUITS (Cont.)
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Test Circuit 7. -3dB Bandwidth
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High Speed, Quad,

SGM6504 2x2 Crosspoint Switch

PACKAGE OUTLINE DIMENSIONS

TQFN-3x3-20L
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RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 0.700 0.800 0.028 0.031
A1 0.000 0.050 0.000 0.002
A2 0.203 REF 0.008 REF
D 2.924 3.076 0.115 0.121
D1 1.400 1.600 0.055 0.063
E 2.924 3.076 0.115 0.121
E1 1.400 1.600 0.055 0.063
k 0.200 MIN 0.008 MIN
b 0150 |  0.250 0.006 | 0010
e 0.400 TYP 0.016 TYP
L 0324 | 0476 0013 | 0019
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SGM6504

High Speed, Quad,
2x2 Crosspoint Switch

TAPE AND REEL INFORMATION

REEL DIMENSIONS

TAPE DIMENSIONS
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o

===mp- DIRECTION OF FEED

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF TAPE AND REEL

L T
—

ok

Reel Width i
. A0 BO KO0 PO P1 P2 w Pin1
Package Type Reel Diameter (nv':’r;l1) (mm) | (mm) | (mm) [ (mm) | (mm) | (mm) | (mm) | Quadrant
TQFN-3x3-20L 13" 12.4 3.3 3.3 1.1 4.0 4.0 20 12.0 Q1
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SGM6504

High Speed, Quad,
2x2 Crosspoint Switch

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Length Width Height .
Reel Type (mm) (mm) (mm) Pizza/Carton
13" 386 280 370 5

<>
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