SIEMENS

7 x 5 Video Matrix Switch TDA 6920
1 Overview
1.1 Features

e Fast I2C Bus controlled (max. 400 kHz)
e Cascadable (2 bus addresses)
e 7 CVBS inputs, 5 outputs
3 inputs with clamp disable by bus
e 1 input selectable as Y-input (S-VHS)

¢ 1 additional C-input (S-VHS)

Y+C operation for S-VHS
selected by bus

e Fully ESD protected
e — 60 dB max. crosstalk at 5 MHz (P-DSO-28-1 only) y
o Low operating voltage of 7.5 V /@@L
e 5V operation is possible with reduced output signals *'§.@E@@&

of max. 2 Vpp
e 15 MHz minimum bandwidth
« Noise insensitive clamping inputs P-DSO-28-1

e Low impedance off condition
separate for each output

Type Ordering Code Package
TDA 6920 Q67000-A5200 P-DIP-18-5
TDA 6920X Q67007-A5225 GEG P-DSO-28-1
1.2 General Description

The TDA 6920 switches 7 video input sources to 5 outputs. Each output can be switched
to only one input, but one input can be switched to all outputs. The C-input may be
combined with one CVBS input as Y for Y+C (S-VHS) operation. Y+C operation is
selected by bus.

1.3 Application

¢ Television sets
o Satellite receivers
¢ Video mixing desks
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1.4 Pin Configuration

(top view)
P-DIP-18-5 P-DS0O-28-1
- =kl 28D C
cof 1 18 [1 Voo

IN1 2 27 [ Ve

INT o] 2 17 [p ouTt GND 43 26 =0 OUTH

E 16 b out2 IN2 4 25 =10 GND
GND 5 24 D OUT2

IN3 { 4 15 ]3 0UT3 IN3 06 231 GND
GND 7 22 [ED0UT3

IN4 5] 5 14 [n ouTs IN4 8 21|50 GND

N5 d 6 13 [1 outs GND 9 20 [E1 0UT4
IN5 =10 19 |0 GND

IN6 o] 7 12 [1 ADDRESS Vegr T 11 18 |Fm OUT5
IN6 12 17 |0 ADDRESS

IN7 g] 8 11[n SDA GND 13 16 |1 SDA

GND{9 10]]5(1 IN7 114 15D SCL

UEP09342
UEP09343
Figure 1
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15 Pin Definitions and Functions

Pin No. Symbol Function
P-DIP-18-5 | P-DS0O-28-1
- 1 GND Signal and power supply ground
2 2 IN1 CVBS input 1
- 3 GND Signal and power supply ground
3 4 IN2 CVBS input 2
- 5 GND Signal and power supply ground
4 6 IN3 CVBS input 3
- 7 GND Signal and power supply ground
5 8 IN4 CVBS input 4
- 9 GND Signal and power supply ground
6 10 INS CVBS input 5
- 11 Vrer Reference Voltage for external use
7 12 IN6 CVBS input 6
9 13 GND Power supply groung
8 14 IN7 CVBS input 7
10 15 SCL [2C-Bus clock
11 16 SDA [2C-Bus data
12 17 ADDRESS | Address selection
13 18 OuUT5 CVBS output 5
- 19 GND Signal and power supply ground
14 20 OouUT4 CVBS output 4
- 21 GND Signal and power supply ground
15 22 ouT3 CVBS output 3
- 23 GND Signal and power supply ground
16 24 ouT2 CVBS output 2
- 25 GND Signal and power supply ground
17 26 OouT1 CVBS output 1
18 27 Vee Positive power supply voltage
1 28 C Separate color adding input for input 1
Semiconductor Group 3
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1.6 Pin Description

C (color input)

Overview

In2,5, 6, 7 (CVBS input)

VRer

UES09349

I
UES09350

In 2, 3, 4 (CVBS input)

SCL, Address

UES09351
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Overview
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Functional Block Diagram

1.7
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Figure 2

Block Diagram (P-DS0O-28-1)

Semiconductor Group

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6450670/Q67007-A5225GEG.html

SIEMENS TDA 6920

2 Functional Description

The main function of the IC is to switch 7 input video sources to 5 outputs.

Each output can be switched to only one input.

It is possible to have the same input connected to several outputs.

3 of the inputs can be used as non-clamping-input, switching is controlled by bus.
The clamping function of the other 4 inputs can be overriden by external resistor divider.
The other 4 inputs can be switched to non-clamping mode with external R/C network.
All switching possibilities are controlled by the I°C Bus.

All outputs can be switched to low impedance off condition by the 1°C Bus.

Driving 75 Q load requires external transistors for best performance.

The recommended coupling capacitor at each input is 47 nF.

Each clamping input requires a 75 Q (max. 500 Q) termination resistor.

Operation without or with a termination resistor greater than 500 Q causes malfunction
of the new high performance clamping circuit.

Unused inputs should be directly grounded.

6 x 8 bits are necessary to determine one complete configuration change.

(1 addressbyte, 5 databytes)

Minimum configuration change for 1 output needs 2 x 8 bit (1 addressbyte, 1 databyte).
Power on reset state: all 5 outputs switched to input 1, all inputs clamped, Y+C off.

e Address Selection (fast I?°C Bus)
1st byte of transmisson (8 bit)

Hex Binary Address Pin
MSB LSB
96 1001 0110 Vee (Min. 3 V)
94 1001 0100 GND
Semiconductor Group 7
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o Data Mode Selections (fast I12C Bus)
2nd byte of transmission (8 bit)

Output Selection (3 bit, bit 7 must always be 0)

b7 b6v b5 b4 b3 b2 bl b0v» |Selected Output
0X 000 XXX - not used

0X 001 XXX OouT1

0X 010 XXX OouT2

0X 011 XXX OuUT3

0X 100 XXX OouT4

0X 101 XXX OuT5

0X 110 XXX - not used

0X 111 XXX - not used

1) X = don't care

Input Selection Clamped (3 bit, bit 7 must always be 0)

b7 b6 b5 b4 b3v |b2 bl b0 Selected Input

0X XXX 000 Output off condition
00 XXX 001 IN1

00 XXX 010 IN2

00 XXX 011 IN3

00 XXX 100 IN4

0X XXX 101 INS

0X XXX 110 ING

0X XXX 111 IN7

1. X = don't care

Semiconductor Group 8
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o Data Mode Selections (fast I°C Bus) continued
2nd byte of transmission (8 bit)

Input Selection Non Clamped / Y+C

(3 bit, bit 7 must always be 0)

b7 b6 b5b4 b3 |[b2blb0 |[Selected input
00 XXX 001 in1, (Y+C) off
00 XXX 010 in2, clamp on
00 XXX 011 in3, clamp on
00 XXX 100 in4, clamp on
01 XXX 001 in1, (Y+C) on
01 XXX 010 in2, clamp off
01 XXX 011 in3, clamp off
01 XXX 100 in4, clamp off

1 X = don't care (if only input operation mode change is requested, b5, b4

b3 should be 0, 0, 0: no output configuration is changed.)

(fast I2C Bus)
Programming Example: SDA sequence

e Bus Protocol

(Y: always clamped. C: non clamped)

start
condition

address 964

MSB |LSB

serial data stream 10

-l

1001 |0110

1st data: output 4 connect
to input 3 clamped

..... mode

output

input

00 100

011

D

data: output 5 connect to last data: output 1 connect | stop

input 1 (Y+C) to input 4 not clamped condition

mode output |input | ... mode | output |input

01 101 001 01 001 100 01
Semiconductor Group 9
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3 Electrical Characteristics

3.1 Absolute Maximum Ratings

Parameter Symbol Limit Values nit  Test Condition
min. max.

Supply voltage (Vec) Vee 0 14 Vv

Reference voltage Vrer 0 5 Vv

(P-DSO-28-1 only)

Reference current | rer 3.5 mA

(RLmin = 1 kQ)

Output voltage Vouri-outs |0 Vee Vv

Output current louT1 - ouTs 5 mA

(RLmin = 500 Q)

Input voltage Ve 0 Vee \%

Input voltage Ving - N7 Vee Vv

SCL, SDA, address input | Vgpa scL. Vee \%

voltage Address

ESD-voltage all pins HBM | Vg -6 6 kV

(R=1.5kQ, C=100 pF)

Junction temperature T; 150 °C

Storage temperature Tag - 40 125 °C

Thermal resistance R sa 75 K/W

(system - air)

Note: Maximum ratings are absolute ratings, exceeding only one of these values may
cause irreversible damage to the integrated circuit.
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3.2 Operating Range

Parameter Symbol Limit Values  Unit Test Condition
min. max.

Supply voltage Vee 7.5 13.2 \

Absolute minimum supply Vee 4.5 \%

voltage (only usable with

reduced output signals of max.

2 Vpp)

Reference voltage Vier 3.3 3.9 Vv

(P-DSO-28-1 only)

Video-input frequency range — | fix mz-in7.c | 0 20 MHz

3dB

Video-input AC-voltage (color) | V¢ 1.0 Vpp

Video-input AC-voltage Vin - N7 1.7 Vpp

(Y, CVBS)

Video-output AC-voltage Vourt - outs 3.4 Vpp

Input DC-voltage Ve 1.3 2.3 Vv

Input DC-voltage (clamping) | Vini.in7 1.8 3.5 \%

Input DC-voltage Vinz 3.4 1.5 3.2 Vv

(non clamping)

Input source-impedance Rlni.ns |0 500 Q

(clamping)

IZC'BUS CIOCk le SDA, SCL O 500 kHZ

Ambient temperature during | T, -10 85 °C

operation

Note: In the operating range the functions given in the circuit description are fulfilled.
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3.3 DC Characteristics
T,=25°C,V, =85V

Parameter Symbol Limit Values Unit Test Condition
min. |typ. |max.

Total current consumption | | ¢ 42 58 mA |R =0

Reference voltage Vree 3.4 3.6 3.8 Vv R =0

(P-DSO0O-28-1 only)

OUtpUt DC'VOltage VOUTl -OUTS 1.8 V VC, IN1 - IN7 = O Vpp

(clamping)

Output DC-voltage Vout1 - ouTs 0.8 Vv Ve ini-n7 = 0 Vpp

(output off)

Output current louti-outs | 0.5 1.0 2.0 mA |[Vour=2V,

In=0 Vpp

Input DC-voltage Ve 1.8 Vv V. =0 Vpp

Input DC'VOItage V|Nl - IN7 18 V V|N1 - IN7 = O Vpp

(clamping)

Input current (clamping) Iing - N7 033 |1 MHA | lni. s =0 Vpp

Input DC-voltage (for ext. | Vini.ine 2.4 Vv Vini-inz =0 Vpp

clamping override)

Input DC-voltage (non- Vinz 3.4 2.4 Vv Vinz,34=0Vpp

clamping, Bus controlled)

Input current lspa scL 0.1 0.4 MA | Vspasc =0V

(SCL, SDA, address) | Address Vaddress = 0V

Output current (SDA) lspa 6 MA | Vgpa=0.6V

Output voltage low (SDA) | Vspa 0 0.2 0.4 Vv lspa = 3 MA sink
Vepa 0 0.3 0.6 Vv lspa = 3 MA sink

SCL, SDA, address Veoa s |3.0 Vee |V

(96 hex) : high V address

SCL, SDA, address Veoasee |0 15 Vv

(94 hex) : low V address

SCL, SDA, address Veoa s 0.2 1 \% dependant on

(hysteresis) V address input frequency
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3.4 AC Characteristics
To=25°C,V, =85V
Parameter Symbol Limit Values Unit Test Condition
min. |typ. max.
Video gain Vourn 1.9 |20 |21
Crosstalk (0 - 5 MHz) A —-65 |-60 |[dB |inputs 75 Q to GND
P-DS0O-28-1
Crosstalk (0 - 5 MHz) A —-55 |-=50 |dB |inputs 500 Q to GND
P-DS0O-28-1
Crosstalk (0 - 5 MHz) A —-62 |—-60 |[dB |inputs 75 Q to GND
P-DIP-18-5
Crosstalk (0 - 5 MHz) A —45 |-50 |[dB |inputs 500 Q to GND
P-DIP-18-5
Input AC-voltage Ve 0.75 |1 Vpp | sinus
Input AC-voltage Vini - N7 1 1.5 Vpp | clamped
Input AC-voltage (sinus) | Vin. 3 4 1 1.5 | Vpp | non clamped
Output AC-voltage Vouri - outs 2 3 Vpp
[2C-Bus clock fin spa, scL 400 |500 |kHz
Output linearity DGoyrs. 0.2 1 % R =0
OouUT5
Input resistance Re vz 34 |40 50 kQ
(non-clamping)
Input source-impedance | Ry; .7 0 75 500 |Q
(clamping)
Input coupling-capacitor | Cy; . N7 47 nF | CVBS-signal >
(clamping) 10 pMF | 20 Hz Audiosignal
Output dyn. impedance | Routi.outs 50 75 Q

Note: The listed characteristics are ensured over the operating range of the integrated
circuit. Typical characteristics specify mean values expected over the production
spread. If not otherwise specified, typical characteristics apply at T, = 25 °C and
the given supply voltage.
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4 Test Circuits
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Figure 3

Test Circuit (P-DS0O-28-1)
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Ve =
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] TDA 6920
C INT IN2 IN3 IN4 INS ING IN7 GND
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Figure 4
Test Circuit (P-DIP-18-5)
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5 Application Circuits
8.5V Option: not requiered
- 96
100 nF \&J 100 uF 5 100kQ 5V
T
L
94
C OUT 0UT2 ouT3 0uT4 oUT5 | | 50 1 5Kk
St3 x 2.54
750Q ® | SDA
e | SCL
47 nF e | GND
T Vec TGND TGND TGND TGND —‘ADDR. SDA | SCL
28 27 26 25 24 23 22 21 20 19 18 17 16 15
TDA 6920X
1 2 3 4 S b 7 8 9 o 11 12 13 14
GND GND GND GND GND | 100 VRer GND
nf [47 nF
47 nF 47 nF 47 nF 47 nF 47 nF 47 nF
75 () 75 () 75 () 75 () 75 () I 75 Q) 75 ()
H H
INT IN2 IN3 IN4 INS IN6 IN7  UES09344

Figure 5

Application Circuit P-DS0O-28-1 (clamping inputs)
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5&5\/ Option: not requiered
A 96
100 nF \&J 100 uf 3 100k SR
<~
F“‘{i____**__ffﬂ}:__{ 94
C OUT1 0UT2 ouUT3 ouT4 OUTS |l 540 1.5k0
St3 x 2.54
* | SDA
* | SCL

47 nF
- | oND
Veo TGND TGND TGND TGND —‘ADDR. SDA | scL
20 19 18

28 27 26 25 24 23 22 2 17 16 15

TDA 6920X

1 2 3 4 S 6 7 8 9 10 11 12 13 14

lGND lcND J_GND lGND J_GND Vegr J_GND
2 K
47 47 47 47 47 47 100 XL,
kO KO kO kQ kO kO uF T
J p ] b 4 ) p b
1k0 147 k0
ATF== 47nF== A7 nfo= 47nf== 47nf== == == 47nf==
100 |47 nF
nf
INT IN2 IN3 IN4 IN5 ING IN7  UES09345

Figure 6
Application Circuit P-DS0-28-1 (no clamping inputs with clamping overide)
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Option: not requiered
96
} 1000 SV
T~
94
V
cc OUT1 ouT2 OUT3 0oUT4 ouTS 15kl bisko
8.5V
I + St3 x 2.54
- o | SDA
100 [100 |+ e | SCL
nF | wF = | GND
ADDR. SDA SCL
18 17 16 15 14 13 12 11 10
:l TDA 6920
1 2 3 4 5 6 7 8 9
47ni 47nd_ 47 nF 47 nF 47 nF 47 nF 47 nF 47 nF l

UES09346

Figure 7

Application Circuit (P-DIP-18-5)
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6 Electrical Diagrams

Typical frequency response and crosstalk
(simulated) for P-DS0O-28-1 package

UED09356
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—80 T =" Input Pin’s ]
~90 [ |
0.1 0.2 0.5 1 2 S 10 0.2 MHz 100
—>f

Conditions: V.. = 8.5V, all outputs selected to one different input;

response: the measured output has max. signal on the selected input;

crosstalk: the measured output has no signal on the selected input, another input has
max. signal
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7 Package Outlines
P-DIP-18-5 % 7.87 1038
(Plastic Dual in-line Package) - c,g 8.35 +0257
‘g‘ ﬂ' —e T
[ | cw -
L [ o1 4 —
| | [t ¢ ’
254| | t7max | | £ 0,25
101 0
0462 <2025 ] tex 3 | gor1 =
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Index Marking §
o
1) Does not include plastic or metal protrusion of 025 max. per side ?D
P-DSO-28-1 .
(Plastic Dual Small Outline Package) 5 9 g 030xd5" o .
T 1) ; x
358 s j* -
: e = § sy
bt 7
127 = o'4+0.8
035'0% 2 =lo] —
: 4102 | 28x - 103103 |=
28 15
AAAAAARAAAAAAAA
8]
HHHEHEHHEHHHEHHE
1 14
-181 54" —
Index Marking
™
1) Does not Iinclude plastic or metal protrusion of 0.15 max. per side %
o
2) Does not include dambar protrusion @
O
Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”.
SMD = Surface Mounted Device Dimensions in mm
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