TEMIC
Siliconix

8 X 4 Wideband Video Crosspoint Array

DG884

Features Benefits Applications

e Routes Any Input to Any Output ® Reduced Board Space ® Wideband Signal Routing and

® Wide Bandwidth: 300 MHz ® Improved System Bandwidth Multiplexing

® [ow Crosstalk: —85dB @ 5 MHz e Improved Channel Off-Isolation ® High-End Video Systems

® Double Buffered TTL-Compatible @ Simplified Logic Interfacing ® NTSC, PAL, SECAM Switchers
Latches with Readback e Allows Bipolar Signal Swings ® Digital Video Routing

® Low rpg(on): 45 Q ® Reduced Insertion Loss ® ATE Systems

® Optional Negative Supply e High Reliability

Description

The DG884 contains a matrix of 32 T-switches configure@ontrol data is loaded individually into four Next Event

inan 8x 4 crosspoint array. Any of the IN/OUT pins maylatches. When all Next Event latches have been

be used as an input or output. Any of the IN pins may lppogrammed, data is transferred into the Current Event

switched to any or simultaneously to all OUT pins. latches via a SALVO command. Current Event latch data
readback is available to poll array status.

The DG884 is built on a proprietary D/CMOS process that

combines low capacitance switching DMOS FETs witlutput disable capabilities make it possible to parallel

low power CMOS control logic and drivers. The groundnultiple DG884s to form larger switch arrays. DIS

lines between adjacent signal input pins help to reduogitputs provide control signals used to place external

crosstalk. The low on-resistance and low on-capacitanbsffers in a power saving mode.

of the DG884 make it ideal for video and wideband signal

routing. For additional information please refer to AN504.

Updates to this applications note may be obtained via facsimile by calling Siliconix FaxBack, 1-408-970-5600. Please request FaxBack document
#70071.

Functional Block Diagram
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IN 7 39] DGND
GN; % % VL Ordering Information
INg [9] 37] RS Temp Part
GND [i0] 36] SALVO Range FEEREE Number
INg [11] 35] WR .
GND Iﬁ E As —40to 85C 44-Pin PLCC | DG884DN
INs [13] 33] Az —5510 128C | 44-Pin CLCC | DG884AM/883
GND [14] 32] A
INg [15] 31] Ao
GND [16] 30] Cs
IN7 [17] 29] 110
Truth Tables
[18]{19][20][21][22]|23[[24[25][26][27][8]
RS /o CS WR ([SALVO Actions
1 0 1 Tap Vidw 1 No change to Next Event latches
1 0 0 1 1 Next Event latches loaded as defined in table below
1 0 0 0 1 Next Event latches are transparent.
1 0 0 'y 1 Next Event data latched-in
2 P-32167—Rev. E (11/15/93)
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Data in all Next Event latches is simultaneously loaded into the Current Event

1 0 X 1 1 latches, i.e., all new crosspoint addresses change simultaneously when SALVO
goes low.

1 0 0 X 0 Current Event latches are transparent

1 0 X 1 iy Current Event data latched-in

1 0 0 0 0 Both next and Current Event latches are transparent

1 1 1 1 1 Ay, A1, Az, A3 — High impedance

1 1 0 1 1 Ay, A1, Az, Az become outputs and reflect the contents of the Current Event
latches. By, B determine which Current Event latches are being read

0 X X 1 1 All crosspoints opened (but data in Next Event latches is preserved)

All other states are not recommended.

Truth Tables (Cont'd)

WR B By A3 Ay Aq Ay Next Event Latches
0 0 0 IN{ to OUT; Loaded
0 0 1 IN; to OUT; Loaded
0 1 0 IN3 to OUT; Loaded
0 0 1 0 1 1 IN4 to OUT, Loaded
1 0 0 IN5 to OUT; Loaded
1 0 1 INg to OUT; Loaded
1 1 0 IN7 to OUT; Loaded
1 1 1 INg to OUT; Loaded
0 X X X Turn Off OUT Loaded
0 0 0 IN; to OUT, Loaded
0 0 1 IN;, to OUT; Loaded
0 1 0 IN3 to OUT, Loaded
0 1 1 0 1 1 IN4 to OUT; Loaded
1 0 0 IN5 to OUT; Loaded
1 0 1 INg to OUT, Loaded
1 1 0 IN7 to OUT; Loaded
1 1 1 INg to OUT; Loaded
0 X X X Turn Off OUT, Loaded
0 0 0 0 IN; to OUT3 Loaded
0 0 1 IN; to OUT3 Loaded
0 1 0 IN3 to OUT3 Loaded
1 0 1 0 1 1 IN4 to OUT3 Loaded
1 0 0 IN5 to OUT3 Loaded
1 0 1 INg to OUT3 Loaded
1 1 0 IN7 to OUT3 Loaded
1 1 1 INg to OUT3 Loaded
0 X X X Turn Off OUT3 Loaded
0 0 0 IN; to OUTy4 Loaded
0 0 1 IN; to OUT,4 Loaded
0 1 0 IN3 to OUTy4 Loaded
1 1 1 0 1 1 IN4 to OUT,4 Loaded
1 0 0 IN5 to OUTy4 Loaded
1 0 1 INg to OUTy4 Loaded
1 1 0 IN7 to OUTy4 Loaded
1 1 1 INg to OUTy4 Loaded
0 X X X Turn Off OUTy Loaded

Note: When WR= 0 Next Event latches are transparent. Each crosspoint is addressed individually, e.g., to connect
IN1 to OUTy thru OUTy
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requires A, A1, A, = 0 to be latched with each combination gf B;. When RS= 0, all four DISoutputs pull
low simultaneously.

Absolute Maximum Ratings

VHIOGND. ... -=0.3Vt021V CURRENT (any terminal) Continuous. .. ............... 20 mA
VA0 Ve oo —0.3Vto21Vv CURRENT (SorD)Pulsedlms10%duty ............. 40 mA
Vot0 GND . . oo ~10Vto 03y Storage Temperature (ASuffix)............ —65 1o 75D
v GND 0V io (V 03V (DSuffix) ............. —65 to 125C
............................ ) +)+ 0. ) )
Lto o (V) Operating Temperature (ASuffix)............ -55 to %5
Digital Inputs . .. ................. (V-)-03Vto (V) +03V (DSuffix) .............. —40 to 85C
or 20 mA, whichever occurs first pgar Dissipation (Package)
Ve VD v (V-)-0.3Vto(V-)+14V 44-PinQuadJleadPLEC....................... 450 mw
or 20 mA, whichever occurs first 44-Pin Quad J Lead Hermetic CLEC. . ............. 1200 mW
Notes:

a. Allleads soldered or welded to PC board.
b. Derate 6 mWI/C above 75C.
c. Derate 16 mWIC above 75C.

Specifications?
Test Conditions A Suffix D Suffix
Unless Otherwise Specifieg —551t0128C | -40to 85C
V+=15V,V-=-3V _ _
VL =5V,RS=2.0V Temp Min Min
Parameter Symbol | SALVO,CSWR 1/0=08Vv | b |Typc| d |Maxd| d [Maxd|Unit
Analog Switch
Analog Signal Rande VANALOG V—-=-5V Full -5 8 -5 8 \%
. . Room 45 90 90
Drain-Source On-Resistance|  rps(on) ls=-10 MA, \p =0 V Full 120 120
T eh ValH =290 ¥ Va L =08V Q
esistance Matc Sequence Each Switch On
Between Channels Arps(on) Room 3 9 9
Vs=8V,Vp=0V, Room 20| 20 | 20 | 20
Source Off Leakage Current Is(off) RS= 08V Full —200 | 200 | =200 | 200
. Vs=0V,\Vp=8Y, Room -20 20 -20 20
Drain Off Leakage Current ID(off) S RS- O.% v Full 200 | 200 | =200 | 200 nA
Total Switch On | VezVn=8YV Room __22000 20 -20 20
Leakage Current D(on) S=VD= Full 0 2000 | —200 | 200
Digital Input/Output
Input Voltage High VaIH Full 2 2 v
Input Voltage Low ValL Full 0.8 0.8
Address Input Current IAl Vo =0Vor2Vor5V ngu(?rq 01 __110 110 __110 110
lao Vao = 2.7 V, See Truth Table] Room | —-600 —-200 -200 nA
AddressJtipot ‘L arremnt
Vao = 0.4V, See Truth Table] Room | 1500 | 500 500
DIS Pin Sink Current Ipis Room | 1.5 mA
Dynamic Characteristics

4 P-32167—Rev. E (11/15/93)
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) 1Into 1 Out, See Figure 11| Room 30 40
On Siata ipovt Gpaacitrdee Cs(on)
1Into 4 Out, See Figure 11| Room | 120 160 .
p
Off State Input Capacitante Cs(off) Room 8 20 20
- Seerffurex i’
Off State Output Capacitarftey  Cp(off) Room 10 20 20
Transition Time tTRANS Room 300
Seerffjuren~
Break-Before-Make Interval toPEN Full 10 10
SALVO, WR Turn On Time toN RE1KQ.G=35pF | o S0 300 | ns
50% Coritrak &uQ0% Qi 1t
SALVO, WR Turn Off Time torr See Figure 3 leuonm égg 175
Charge Injection Q See Figure 6 Room | —100 pC
Matrix Disabled Crosstalk XTALK(DIS) f= 5RII\/INH:zR§e:e7FSi§ure 10 Room | -82
Adjacent Input Crosstalk XTALK (Al) ?i\‘ 5:I\%IC—)|? ’SFieLe:F]igulf: 9 Room | -85 dB
All Hostile Crosstalk XTALK(AH) If?l\lszl\iasz?’SReLe:F]i-;ulg 8 Room | -66
Bandwidth BW R =509, See Figure 7 Room | 300 MHz
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Specifications?
Test Conditions A Suffix D Suffix
Unless Otherwise Specifieg -551t0128C | -40to 85C
V+=15V,V-=-3V _ )
VL=5V,RS=2.0V Temp Min Min
Parameter Symbol | SALVO,C§WRT/0=08Vv | b [Typc| d |Maxd]| d [maxd|unit
Power Supplies
- Room | 15 3 3
Positive Supply Current I+ Full 6 6
mA
i All Inputs AtGND or2v | Room | -1.5 | -3 -3
Negative Supply Current - p RS= 2V Full _5 _5
Digital GND Supply Current Ipc Full -275 | -750 —750
A
Logic Supply Current I Full 200 500 500 "
V+to V- Full 13 20 13 20
: : See(peratimy,Voltage Ramp.
Functional Operating Supply V—to GND (Typical Characteristics) Full -5.5 0 -5.5 0 \Y
\oltage Rang® 206 7
V+ to GND pag Ful 10 | 20 | 10 | 20
Minimum Input Timing Requirements
Address Write Time taw Full 20 50 50
Minimum WR Pulse Width twp Full 50 100 100
Write Address Time twa Full -10 10 10
Chip Select Write Time tcw Full 50 100 100
Write Chip Select Time twe Full 25 75 75
Minimum SALVO Pulse
Width tsp Full 50 100 100
SALVO Write Time tSW See Figure 1 Full -10 10 10 ns
Write SALVO Time tws Room 20 50
Input Output Time tio Room | 150 | 200 200
Address Output Time tao Room | 150 200 200
Chip Select Output Time tco Room | 150 | 200 200
Chip Select Address Time tca Room 60 100
Reset to SALVO tRs Full 50 50
1/0 Address Input Time tia Room | 50
Notes:
a. Referto PROCESS OPTION FLOWCHART (Section 5 of the 1994 Data Book or FaxBack number 7103).
b. Room = 28C, Full = as determined by the operating temperature suffix.
c. Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
d. The algebraic convention whereby the most negative value is a minimum and the most positive a maximum, is used in this data sheet.
e. Guaranteed by design, not subject to production test.
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Typical Characteristics

Adjacent Input Crosstalk

Matrix Disabled Crosstalk
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f — Frequency (MHz)

V- — Negative Supply (V)

Timing Diagrams and Parameter Definitions

Symbol Parameter Description
Taw Address to Write Minimum time address must be valid before WR goes high
Twa Write to Address Minimum time address must remain valid after WR pulse goes high
Twp WR Pulse %[tiél}ig;um time of WR pulse width to write address into Next Event
Tcew Chip Select to WR Minimum time chip select must be valid before a WR pulse
Twc WR to Chip Select Minimum time chip select must remain valid after WR pulse
Tsp SALVO Pulse Minimum time of SALVO pulse width
Tws WR to SALVO Minimum time from WR pulse to SALVO to load new address
Tsw SALVO to WR Minimum time from SALVO pulse to WR to load current address
Tia T/O to Address In Minimum time I/O must be valid before address applied

P-32167—Rev. E (11/15/93)
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Timing Diagrams and Parameter Definitions (Cont’d)

Symbol Parameter Description
TRrs RS to SALVO Minimum time RS must be valid before SALVO pulse
Tio T/O to Output Minimum time I/O must be valid before address output valid
Tao Address to Output Minimum time address Bx must be valid until address Ax output valid
Tco CS to Output Minimum time CS must be valid until Ax output is valid
Tca CS to Address In Minimum time CS must be valid before address applied if T/O is high
CSfor
Device A * Presetting Device A ;|/ \I Don't Care
CSfor I }k—
Device B * Presetting Device B Don't Care
- . | ‘
Address Select Out- ><i Select Output 24K | > outputN_>K
Bo—- By put 1 | | |
Address ™ Inp A select Input * Select Input & | > Input K
Ag—Az ut th —=f | |
a | | T Sk A T NA
T
!‘ tia I | e et ! e : wa g | | | e tn twa_| tsw
SALVO ] I tws 4 } tsw —w | tws \'\_;:(_|_
| tew | I 4 wl __' |
_-—y — -— i
o —J | ! e o T 0 T —
TN P |t | s
T
Fe GesetOccuing Ay Time Resuls I A Curent Event Laches Bong Clgeed |
_.I trRs |._
Figure 1. Input Timing Requirements
Csfor ; e Interrogating Device A 7"
Device A | | \
CSfor ) . <
Device B _/ L feo J | \l\ Interrogating Device B ;Ii _______
| tco I‘_' fca ==
gdd_fijS e e Laich N b D,
0 tao tao I‘_-I tca “_.| I‘-. tao I‘-.' tao
Address  oytput 1% Address Output 1 X out N H Address Output X )—
Ao-Ag | |
” [
SAIVO i |
i

tio

Figure 2. Output Timing Requirements
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Test Circuits
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Test Circuits
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Pin Description

Pin Symbol Description
L :36412 201211‘21314 GND Analog Signal Ground
39 DGND Digital Ground
26 V+ Positive Supply Voltage
21 V- Negative Supply Voltage
38 Vi Logic Supply Voltage—generally 5 V
5,7,9,11,13,15,17,19 INjto INg 8 Analog Input Channels
2,40, 42,44 O(;JJ}I.;O 4 Analog Output Channels
29 /o Determines whether data is being written into the Next Event latches or read from the Currgnt
Event latches
30 Cs Chip Select—a logic input
31,32,22,24 Ao, A1, Ao, Az | IN Address—logic inputs or outputs as defined 16y pin, select one of eight IN channels
27,28 Bo, B1 OUT Address—Ilogic inputs, select one of four OUT channels
35 WR Write command that latchespAA1, Ao, Az into the Next Event latches

Master write command, that in one action, transfers all the data from Next Event latches intp Cur-

36 SALVO rent Event latches
37 RS Reset—a low will clear the Current Event latches
22,23,24,25 DIS; to DIS; | Open drain disable outputs—these outputs pull low when the corresponding OUT channel if off

Device Description

The DG884 is the world's first monolithic widebandthe OUT line. That is, The IN defined by &rough A
crosspoint array that operates from dc to >100 MHz. The electrically connected to the OUT defined by B;.
DG884 offers the ability to route any one of eight inpuThis chosen path is loaded into the Next Event latches
signals to any one of four OUT pins. Any input can bevhen 'WR goes low and returns high again. This
routed to one, two, three or four OUTs simultaneouslyperation is repeated up to three more times if other
with no risk of shorting inputs together (guaranteed bgrosspoint connections need to be changed.

design).

o) Upon completing all crosspoint connections that are to be
Each crosspoint is configured as a “T” switch in whictthanged in a single device, other DG884s can be similarly
DMOS FETs are used due to their excellent low resistanpeeset by taking the G8n low on the appropriate device.
and low capacitance characteristics. Each OUT line he¢éhen all DG884s are preset, the Current Event latches
a series switch that minimizes capacitive loading wheare simultaneously changed by a single SALVO

the OUT is off. command applied to all devices. In this manner the
crosspoint configuration of any number of devices can be
Interfacing simultaneously updated.

The DG884 was designed to allow complex matrices ©IS Qutputs

be developed while maintaining a simple control

interface. The status of th#0l pin determines whether Four open drain disable OUTs are provided to control

the DG884 is being written to or read from (see Figureaxternal line drivers or to provide visual or electrical

1 and 2). signaling. For example, any or all of the DD®JTs can
directly interface with a Siliconix Si582 Video Amplifier

In order to WRITE to an individual latch, G&d YO need to place it into a high impedance, low-power standby

to be low, while RSWR and SALVOmust be high. The mode when the corresponding OUT is not being used.

IN to OUT path is selected by using addregsikough (See Figure 15). The DI&utputs are low and sink to V—

A3 to define the IN line and addresg &1d B to define when corresponding OUT is open or RSow.

12 P-32167—Rev. E (11/15/93)
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Device Description (Cont’'d)

DG884

Reset Readback

The reset function (RSallows the resetting of all The VO facility enables the user to write data to the Next
crosspoints to a known state (open). At power up, thlevent latches or to read the contents of the Current Event
reset facility may be used to guarantee that all switch&stiches. This feature permits the central controller to
are open. It should be noted that B&ars the Current periodically monitor the state of the matrix. If a power
Event latches, but the Next Event latches remainss to the controller occurs, the readback feature helps
unchanged. This useful facility allows the user to returthe matrix to recover rapidly. It also offers a means to
the matrix to its previous state (prior to reset) by simplgerform PC board diagnostics both in production and in
applying the SALVOcommand. Alternatively, the user system operation.

can reprogram the Next Event latches, and then apply the

SALVO command to reconfigure the matrix to a new

State.
8 Analog Inputs
ouTy
Mux 1 —O
/0 O

{8}
4 Data

C ]
CMOS Output BuffersD 5)

7] Buffers OouT;
EN Mux 2 —O
1 4
RS O 8
Q
= ]
AO (e, vm > @
A1 O o5 e = 5 7 Decoders/| 2 8 T-Switches | OYTs
Ay O 22 Q- 1 S < 7 Drivers | 1 Series Switch
(o) =4
A3z O z =]
A OA 8
Bg O
By O )—‘_ ouT.
21 A 4
iS O a \ Mux 4 —O
WR o a__/ DISs
Mux 3 Decode! Open Drain
S ALV% Output

One of Four Blocks of Logic/Latches Shown

Figure 12. Control Circuitry
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Two—Si584 WR SALVO Si582
Quad Unity-Gain Buffers | | !
75Q

INy ? 1 2 OuUTy

= 75Q é DIS; =
Ililz ? T 1 }—w—? OUT,
| - é ~ DIS; =
| @ = :: DG884 }—W\,—? OUT;
| = é K OISs =

=

l > 2 ouT
| I L7 4
|~ ] DIS; =
|N O 1
87 é | RS

RESET Bg B1 Ag A1 Az Az

Note: DISoutputs are used to power down the Si582 amplifiers.

Figure 13. Fully Buffered 8 4 Crosspoint

Power Supplies and Decoupling It is established RF design practice to incorporate
sufficient bypass capacitors in the circuit to decouple the
ower supplies to all active devices in the circuit. The

A useful feature of the DG884 is its power suppl ; ;
flexibility. It can be operated from dual Fs)upplies, g? )pynam|c performance of the DG884 is adversely affected

; - - - - y poor decoupling of power supply pins. Also, since the
2Irl1c?\:\/eaf)?es'tlc\)/§e?;§r%y (\\//On;(g)gnegﬁget; OaP/e) Ifsrhec?vw]re?ﬁubstrate of the device is connected to the negative

Operating \oltage Range (Typical Characteristics§Upply’ proper decoupling of this pin is essential.
graph, page 7.
Rules:

Note that the analog signal must not go below V—by mon§ Decoupling capacitors should be incorporated on
than 0.3 V (see absolute maximum ratings). However, the 4]] power supply pins (V+, V—, Vi).

addition of a V— pin has a number of advantages:
2) They should be mounted as close as possible to the

1) It allows flexibility in analog signal handling, i.e. device pins.
"‘fith V—=-5Vand V+ =15V,upto £5Vac 3) Capacitors should have good high frequency
signals can be accepted. characteristics—tantalum bead and/or monolithic

2) The value of on-capacitance (Cson)) may be ceramic disc types are suitable.

reduced by increasing the value of V—. Itisuseful  Racommended decoupling capacitors are 1- tquRLO-
to note that optimum video differential phase and  tantalum bead, in parallel with 100-nF monolithic
gain occur when V—is =3 V. Note that V+ hasno  ceramic.

effect on Cg(on).- .. . .
4) Additional high frequency protection may be

3) V- eliminates the need to bias an ac analog signal provided by 51-Q carbon film resistors con-
using potential dividers and large decoupling nected in series with the power supply pins (see
capacitors. Figure 14).

14 P-32167—Rev. E (11/15/93)
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Applications (Cont'd)

+5V  +15V
51Q 51Q
1 L+ +1 L
Cﬂ-_ C Cy J-_CZ
\/% V+
DG884

51Q C1 = 1uF Tantalum
Cy = 100 nF Ceramic

Figure 14. DG884 Power Supply Decoupling

/

Vi — Logic Threshold (V)

2 /‘

o LA

0 2 4 6 8 10 12 14 16 18
VL — Logic Supply (V)

Figure 15. Switching Threshold Voltage vs. V1,

These devices feature an address readback facility
whereby the last address written to the device may be read
by the system. This allows improved status monitoring
and hand shaking without additional external
components.

When the 1O assigns the address output condition, the A
address pins can sink or source current for logic low and
high, respectively. Note that Vs the logic high output

The \_ pin permits interface to various logic types. Th&ondition. This point must be respectedifi¥ varied for
device is primarily designed to be TTL or CMOS logidnput logic threshold shifting.

compatible with +5 V applied to V' The actual logic Note: Even though these devices are designed to be

threshold can be raised simply by increasing V

A typical switching threshold versus; Vis shown in
Figure 15.

latchup resistant, Vmust not exceed V+ by more than
0.3 V in operation or during power supply on/off
sequencing.

Layout

The PLCC package pinout is optimized so that large
crosspoint arrays can be easily implemented with a
minimum number of PCB layers (see Figure 16).
Crosstalk is minimized and off-isolation is optimized by
having ground pins located adjacent to each input and
output signal pins. Optimum off-isolation and low
crosstalk performance can only be achieved by the proper
use of RF layout techniques: avoid sockets, use ground
planes, avoid ground loops, bypass the power supplies
with high frequency type capacitors (low ESR, low ESL),
use striplines to maintain transmission line impedance
matching.

For additional information please refer to Application
Note AN504.
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Figure 16. 16 X 8 Expandable Crosspoint Matrix Using DG884
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