ICs for TV

Panasonic

ANS870K

Wide bandwidth analog switch IC

m Overview

The AN5870K is a wide bandwidth analog switch IC
of 300 MHz operation. It is usable for RGB signal and
horizontal/vertical synchronizing signals, and it has a
built-in 75 Q driver for video signal. In addition, it has
also realized a high speed operation by the adoption of
CMOS process for its sync. signal processing circuit. It is
usable in a broad range from a popular type monitor to a
high definition monitor.

m Features

 2-input 1-output circuit (DC switch type)

« Built-in 6 dB amplifier for RGB signal (1.5 dB for 75
Q termination)

« Built-in sync. separation circuit (Supporting sync. on
green and power save)

 Higher speed horizontal / vertical sync. signal circuit
(tdelay: 20 ns)

m Applications
* Monitors
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AN5870K ICs for TV
m Block Diagram
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: D L : 27
VeerGV)|— — > I — I ; G-out
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__________ . Hsync
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ICs for TV ANS5870K
m Pin Descriptions
Pin No. Description Pin No. Description
1 R input 1 16 V input 2
2 GND (R) 17 GND (HV, HSEP, SW)
3 R input 2 18 V output
4 Vce1r 5V (G sync.) 19 H output
5 G input 1 20 H detect
6 GND (G) 21 Sync. input
7 G input 2 22 SW
8 Vce1 5V (RGB) 23 B output
9 B input 1 24 GND (RGB)
10 GND (B) 25 G sync. output
11 B input 2 26 GND (RGB)
12 Veer 5V (HV, HSEP, SW) 27 G output
13 H input 1 28 Ve 12 V (RGB)
14 H input 2 29 R output
15 Vinput 1 30 Vceep 12 V (RGB)
m Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage ¥c1(pin 4, pin 8, pin 12) 55 \%
Vo (pin 28, pin 30) 12.9
Supply current dc1 (pin 4, pin 8, pin 12) 225 mA
lcco (pin 28, pin 30) 75.8
Power dissipatiof? Po 1.143 w
Operating ambient temperature Topr -20 to+70 °C
Storage temperatufé Tstg -55 to+150 °C

Note) For the precautions related to surge and latch-up, refer tisdge Notes".

*1: Except for the operating ambient temperature and storage temperature, all ratings gre23CT
*2: The power dissipation shown is for the independent IC package without a heat sink in freg air @CT

m Recommended Operating Range

Parameter Symbol Range Unit
Supply voltage Y1 451t05.25 \%
Vees 10.5t0 12.6
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AN5870K

ICsfor TV

m Electrical Characteristics at T, = 25°C

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Power supply
Supply current (1) dc1 Currentat \, Vg, V1,=5V 13.0| 16.0] 19.0 mA
Supply current (2) dco Current at Mg, V3p=12 V 46.0| 60.0/ 70.0 mA
Signal processing system
Input DC voltage 1 M Pin 22: 0V, pins 1, 5, 9: DC 2.6 2.9 3.2 \%
Input DC voltage 2 V5 Pin 22: 5V, pins 3, 7, 11: DC 2.6 2.9 3.2 \%
Output DC voltage 1 M1 Pin 22: 0 V, pins 23, 27, 29: DC 5.7 6.2 6.7 \%
Output DC voltage 2 Yo Pin 22: 5V, pins 23, 27, 29: DC 5.7 6.2 6.7 \Y,
Output DC voltage 3 Y3 Pin 25: DC 1.9 2.3 2.7 \%
Input impedance (1) R Pin 22: 0 V, pins 1, 5, 9: Measurement 85 100 | 115 ©
Input impedance (2) R Pin 22: 5V, pins 3, 7, 11: Measurement85 100 | 115 ©
Output impedance (1) R Pin 23, 27, 29: Measurement 60 70 80 Q
Output impedance (2) & Pin 25: Measurement 50 70Q 90 Q
Gain (1) G Pin 22: 0 V, pins 1, 5, 9: SG1 signal, 0.5 115 2\5 dB
pins 23, 27, 29: Measurement
Relative gain (1) AGy, | Relative difference to 3 -04] 00 0.4 dB
Gain (2) G/ Pin22: 5V, pin 3, 7, 11: SG1signal, 0.5 15 2|5 dB
pins 23, 27, 29: Measurement
Relative gain (2) AGy, | Relative difference to (3 -04] 00 0.4 dB
Gain (3) Gs3 Pin22:0Vor5V,pin5or7:SGlsignal-2.0 | -0.5| 0.5 dB
pins 23, 27, 29: Measurement
Frequency characteristics 1 caf Pin 22: 0 V, difference from (g, -1.3|-03] 0.7 dB
(100 MHz) pins 1, 5, 9: SG4 signal,
pins 23, 27, 29: Measurement
Relative frequency Afeq Relative difference tosf -05] 0.0 0.5 dB
characteristics 1 (100 MHz)
Relative frequency & Pin 22: 5V, difference from (&, -1.3|-03] 0.7 dB
characteristics 2 pins 3, 7, 11: SG4 signal,
(100 MHz) pins 23, 27, 29: Measurement
Relative frequency Afcs Relative difference tasb -05| 0.0 0.5 dB
characteristics 2 (100 MHz)
Crosstalk between RGB 1 CTC Pin22:0V, pinlor5or9: SG2 signal™ =50 | -45 dB
(10 MHz) pins 23, 27, 29: Measurement
Crosstalk between RGB 2 CtQ Pin22:5V, pin3or7orll: SG2 signal, O -50 | -45 dB
(10 MHz) pins 23, 27, 29: Measurement
Crosstalk between 2 inputs (1 GTIl Pin22:5V, pin1or5or9: SG2 signald -60 | -50 dB
(20 MHz) pins 29, 27, 23: Measurement
Crosstalk between 2 inputs (2 GTIl Pin22:0V, pin3or7or1l: SG2 signal, -60 | -50 dB
(10 MHz) pins 29, 27, 23: Measurement
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ICs for TV

AN5870K

m Electrical Characteristics at T, = 25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

HV circuit system

High level output voltage (1) Mgy | Pin20: 2.5V, pin 19: Measurement, 4,5 [ 5.0 \%
pin 13 0r14:5V, pin22: 0V or5V,

High level output voltage (2) Mivy | Pin 18: Measurement, 45 O 5.0 \%
pin15o0r16:5V, pin22:0Vor5V,

Low level output voltage (1) M | Pin20 25V, pin 19: Measurement, 00 O 0.5 \%
pin 13 0r14:0V, pin22: 0or5V

Low level output voltage (2) M | Pin18: Measurement, 0.0 O 0.5 \%
pin 150r16: 0V, pin22: 0V or5V,

Input threshold voltage (1) My | Pin 20: 2.5V, pin 19: Measurement, 1R 115 1. \Y
pin 13 or 14: 0 to 5 input, pin 22: 0V or§ VvV

Input threshold voltage (2) Miv) | Pin 18: Measurement, 1.2 15 1. \%
pin 15 or 16: 0 to 5 input, pin 22: 0V or 3V

HDET voltage \bper)| Pin22:0V, pin 13: SG6 signal, 2.2 2.5 2. \%
pin 20: DC measurement

Sync. separation circuit system

Input clamp voltage Y1 Pin 21: DC measurement 1.0 135 1 \Y

Minimum sync. separation level i, | Pin 21: SG8 signal, O O 100 mV
pin 19: Sync. level measurement

SW System

Switch threshold voltage Misw)| Measurement when pin 15: DC 5V, 1p 17 2 \%
pin16: DCOV, pin22:0Vto 25V
and pin 18: Becomes 0 V

Signal processing system

Input dynamic range (1) B Pin 22: 0 V, pins 1, 5, 9: Input sweep, 2.5 300 \%
pins 23, 27, 29: Measurement

Input dynamic range (2) B Pin 22: 5V, Pir8, 7, 11:iInput sweep, 2.5 3.0 O \%
pins 23, 27, 29: Measurement

G-sync. dynamic range D¢ Pin22:0Vor5V,pin5or7: 2.5 30 O \%
Input sweep, pin 25: Measurement

Gain with power supply e Vee1=5.25, Voo = 12.6, -05| 00| +0.5 dB

fluctuation (1) like G1, Gy,, difference from typ.

Gain with power supply G Vec1=4.75, \eco=11.4, -0.5| 0.0 | +0.5 dB

fluctuation (2) like G1, Gy,, difference from typ.

Frequency characteristics 3 caf Pin 22: 0 V, difference form value | -3.5| -2.0 | - 0.5 dB

(300 MHz) at 1MHz, pins 1, 5, 9: SG5 signal,
pins 23, 27, 29: Measurement

Relative frequency Afca Relative difference tock -1.5| 0.0 | +15 dB

characteristics 3 (300 MHz)

Frequency characteristics 4 caf Pin 22: 5V, difference form value | -3.5| -2.0 | - 0.5 dB

(300 MHz) at 1 MHz, pins 3, 7, 11: SG5 signal,
pins 23, 27, 29: Measurement
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AN5870K ICs for TV

m Electrical Characteristics at T, = 25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

Signal processing system (continued)

Relative frequency Afcy Relative difference tad, -15| 0.0 | +15 dB

characteristics 4 (300 MHz)

G-sync. frequency characteristicsg§ Pin22:0Vor5V,pin5or7: SG3 -4.0| -25| -1.0 dB

(35 MHz) signal,pin 25: Measurement

Relative gain between 2 inputsAG,cy, | Relative difference at 1 MHz between 0.5| 0.0 | +0.5 dB
same channel of @ and Gy,

Relative frequency characteristicf\fc, Relative difference at 100 MHz between 0.5 | 0.0 | +0.5 dB

between 2 inputs (1) the same channelg.pahd £,

Relative frequency characteristicf\fc, Relative difference at 300MHz between-1.0 | 0.0 | +1.0 dB

between 2 inputs (2) the same channelgéhd £,

Crosstalk between RGB 3 CEC Pin22:0V, pin1or5or9: SG4 signal, O -40 | -30 dB

(100 MHz) pins 23, 27, 29: Measurement

Crosstalk between RGB 4 CIC Pin22:5V,pin3or7orll: SG4 signal, O -40 | =30 dB

(100 MHz) pins 23, 27, 29: Measurement

Crosstalk between 2 inputs (3 GTIl Pin22:5V, pin1or5or9: SG4 signal, O -50 | -40 dB

(100 MHz) pins 29, 27, 23: Measurement

Crosstalk between 2 inputs (4 GTIl Pin22:0V, pin 3 or 7 or 11: SG4 signal, O -50 | -40 dB

(100 MHz) pins 29, 27, 23: Measurement

Crosstalk between RGB 5 CTC Pin22:0V, pin1or5or9: SG5 signal, O -25 a dB

(300 MHz) pins 23, 27, 29: Measurement

Crosstalk between RGB 6 CEtQ Pin22:5V, pin3or7orll: SG5 signal, O 25| O dB

(300 MHz) pins 23, 27, 29: Measurement

Crosstalk between 2 inputs 5 GTIl Pin22:5V, pin1or5or9: SG5 signal, O -30 O dB

(300 MHz) pins 23, 27, 29: Measurement

Crosstalk between 2 inputs 6 GTl Pin22: 0V, pin 3 or 7or 11: SG5 signal -30 O dB

(300 MHz) pins 23, 27, 29: Measurement

Rise time (1) & Pin 22: 0V, pin 1 or 5 or 9: SG9 signal, O 1.2 O ns
pins 23, 27, 29: Measurement

Rise time (2) b Pin 22: 5V, pin 3 or 7or 11: SG9 signal,d 1.2 O ns
pins 23, 27, 29: Measurement

Fall time (1) b Pin 22: 0V, pin 1 or 5 or 9: SG9 signal, O 1.2 O ns
pins 23, 27, 29: Measurement

Fall time (2) b Pin 22: 5V, pin 3 or 7or 11: SG9 signal,C 1.2 O ns
pins 23, 27, 29: Measurement

Output VSWR/752 Mo Pin 23 or 27 or 29: SG5 signal, O 1.6 O
voltage standing ratio measurement
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ICs for TV AN5870K

m Electrical Characteristics at T, = 25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

HV circuit system

Rise time (1) tH) Pin 19: Measurement, pin 13 or 14; O 2 O ns
SG6 signal, pin 22: 0V or5V

Rise time (2) tv) Pin 18: Measurement, pin 13 or 14; O 2 O ns
SG6 signal, pin 22: 0V or5V

Fall time (1) fh) Pin 19: Measurement, pin 13 or 14; O 2 O ns
SG6 signal, pin 22: 0V or5V

Fall time (2) fv) Pin 18: Measurement, pin 13 or 14; O 2 O ns
SG6 signal, pin 22: 0V or5V

Rise delay time (1) rib(H) Pin 19: Measurement, pin 13 or 14; O 20 50 ns
SG6 signal, pin22: 0Vor5V

Rise delay time (2) v Pin 18: Measurement, pin 13 or 14; O 10 40 ns
SG6 signal, pin 22: 0V or5V

Fall delay time (1) th(H) Pin 19: Measurement, pin 13 or 14; O 15 45 ns
SG6 signal, pin 22: 0V or5V

Fall delay time (2) thev) Pin 18: Measurement, pin 13 or 14; O 10 40 ns
SG6 signal, pin22: 0Vor5V

Output impedance (3) R Pin 18 or 19: Measurement O 70 O Q

Sync. separation circuit system

Rise time fsv) Pin 21: SG7 signal, O 2 O ns
pin 19: Measurement

Fall time tsy) Pin 21: SG7 signal, O 2 O ns
pin 19: Measurement

Rise delay time bsy) | Pin 21: SG7 signal, O 2 O ns
pin 19: Measurement

Fall delay time bsyy | Pin 21: SG7 signal, O 2 O ns
pin 19: Measurement

@

N
o
o
[e)
\‘

Slice level kq Pin 21: 2 V, pin 21 sink current valy 0 pA

measurement
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AN5870K

ICsfor TV

m Electrical Characteristic (continued)

* Input signal for testing

Name Input signal
Sine wave (£ 1 MHz, amplitude 1 V[p-p])
sel 1Vip-p]
SG2 Sine wave (# 10 MHz, amplitude 1 V[p-p])
SG3 Sine wave (# 35 MHz, amplitude 1 V[p-p])
SG4 Sine wave (# 100 MHz, amplitude 1 V[p-p])
SG5 Sine wave (# 300 MHz, amplitude 1 V[p-p])
Square wave # 62.5 kHz, amplitude 5 ¥, duty cycle 50%)
5V
SG6
oV
Square wave # 62.5 kHz, amplitude 1 V[p-p], low periodk)
SG7
1Vp-pl]
SG8 Square wave € 62.5 kHz, amplitude 0.1 V[p-p], low periodus)
SG9 Square wave € 62.5 kHz, amplitude 0.7 V[p-p], low periodus)
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ICs for TV

AN5870K

m Terminal Equivalent Circuits

Pin No. Equivalent circuit Description Pin voltage (V)
1 R signal input pin 1: Input with sync. signal
5V (pin 8) Input through a capacitor (typ.)
1.0 V[p-p]
DC29V
Pins 1,5,
1uF
750 | .
1%
d 29V
140pA
ad GND pin for 5 V: For R signal circuit GND
3 R signal input pin 2: Input with sync. signal
5V (pin 8) Input through a capacitor (typ.)
1.0 V[p-p]
DC29V
4 g Power supply pin for 5 V: 5V
For G sync. circuit output
5 Refer to pin 1 G signal input pin 1: Refer to pin 1
Input through a capacitor
6 g GND pin for 5 V: For G signal circuit GND
Refer to pin 3 G signal input pin 2: Refer to pin 3
Input through a capacitor
8 ad Power supply pin for 5V: 5V
For RGB signal circuit
9 Refer to pin 1 B signal input pin 1: Refer to pin 1
Input through a capacitor
10 ad GND pin for 5 V: For B signal circujt GND
11 Refer to pin 3 B signal input pin 2: Refer to pin3
Input through a capacitor
12 g Power supply pin for 5 V: 5V

HV « Sync. separation
* For SW circuit
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ANS870K ICs for TV
m Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Description Pin voltage (V)
13 H. sync. signal input pin 1: (typ.)
5V (pin 12) High-level: 5V
Low-level: O V
. threshold voltage:
Pins 13,15 15V
14 H. sync. signal input pin 2: (typ.)
5V (pin 12) High-level: 5V
Low-level: O V
threshold voltage:
Pins 14,16 15V
15 Refer to pin 13 V sync. signal output pin 1: Refer to pin 13
16 Refer to pin 14 V sync. signal output pin 2: Refer to pin 14
17 g GND pin for 5 V: GND
HV « Sync. separation
* For SW circuit
18 V sync. signal output pin: (typ.)
High-level: 5V
5V (pin 12) Low-level: 0 V
F \_‘ Pins 18,19
c L
19 H. sync. signal output pin:

10
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ICs for TV

AN5870K

m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Pin voltage (V)
20 H. sync. signal detection pin: When detecting high-level
5V (pin 12) « Pin 20 gives priority to high-level signal
signal output (typ.)
Z H. sync. signal present: 25V
H. sync. signal output
H. sync. not present:
J, Sync. separation circuit output
0.1pA
21 Sync. separation circuit input pin: Sync. signal
5V (pin 12) « Sync. slice level is determined by (typ.)
the external resistor R. Referring to 0.3 V[p-p]
the following equation, adjust sligce DC 1.35V
level according to equipment set;
5.6 QA
Slice level=R Input frequen(:y -)Sync. width
* Open when the pin is unused.
22 Input changeover signal input pin: (typ.)
* When input is high: Input pi# High-level: 5V
is selected (pins 3, 7, 11, 14, 16) Low-level: 0 V
When input is low: Input pin 1 threshold voltage:
is selected (pins 1, 5, 9, 13, 15 1.7V
23 B signal output pin: (typ.)
12V (pin 28) « Be sure to connect a capacitor to DC6.2V

Pins 23,27,29

output pin. If the pin is not used
with a 75Q terminating resistor,
do not allow a 20 mA or more
output current flow.

Panasonic
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AN5870K

ICsfor TV

m Terminal Equivalent Circuits (continued)

Pin No.

Equivalent circuit

Description

Input resistance or pin voltage

24

O

GND pin for 12 V

GND

25

5V (pin AL

80Q

AN

70Q

2.1mA

« If terminating with a resistor, d
not allow 10 mA or more outpu
current flow.

Sync. on green signal Output pin:

(typ.)
D DEZ3V

26

» For RGB signal circuit
For G sync. output

GND

27

Refer to pin 23

G signal output pin:
* Be sure to connect a capacitor

with a 75Q terminating resisto
do not allow a 20 mA or more ou
put current flow.

output pin. If the pin is not used

Refer to pin 23

28

Power supply pin for 12 V:
» For RGB signal circuit

12V

29

Refer to pin 23

R signal output pin:
* Be sure to connect a capacitor
output pin. If the pin is not use

output current to flow.

with a 75Q terminating resistor,
do not allow a 20 mA or more

Refer to pin 23

30

Power supply pin for 12 V:
« For RGB signal circuit

12V

12
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ICs for TV AN5870K

m Technical Information
« Operational explanation

1. SW block
Switches over R, G, B, H, V signal of 2 systems.
SW pin (pin 22) Selected pins
In low-level Rin1 (pin1),Gin 1 (pin5), Bin1 (pin9), Hin 1 (pin 13), Vin 1 (pin 15)
In high-level Rin 2 (Pin 3),Gin 2 (pin7), Bin 2 (pin 11), Hin 2 (pin 14), V in 2 (pin 16)

2. High-level signal detection block
Sync.-in pin (pin 21) is a pin for inputting the sync.-on green signal and it is separated into the
composite sync. signal (composite sync.) inside. H-in 1 and 2 pins (pin 13 or pin 14) are input
pins for the video signal and the separated horizontal signal.
The high-level signal detection block discriminates the presence of H-in signal which is
selected in SW block and provides the output to H-out pin (pin 19) in the following manner.

Input signal Output signal
Sync.-in pin (pin 21) | H-in pin (pin 13 - pin 14) H-out pin (pin 19)
° ° H-in signal
° Sync.in signal
° H-in signal
DC (state of sync.-in pin)

H signal detection pin (pin 20) voltage becomes under 1 V or over 4 V if H. sync. signal is not
inputted.

The output signal for the H. sync. signal detection pin voltage becomes as follows and it has
hysteresis characteristics. It is possible to adjust the H. sync. signal detection time by means of an
external capacitor.

When rising OY 1y @ H. sync. signal detection
from 0OV | \ pin voltage
Sync-in S|g;1a| selection (H-in signal is selected if 2 V is exceeded)

(Detection voltage change) 3 @ (Detection voltage change)

_ @ i 25V
When detecting | | |
\

H. sync. signal [ | I

2

H. sync. signal
} detection
pin voltage

(Sync.-in signal is selected H-in signal selection

(Sync.-in signal is selected
when lowed under 1 V)

when 4V is exceeded)

@ (Detection voltage change)

N S —

5V ;
When decreasing | gétse)ggi%nagnal
from 5V ! pin voltage

(H-in signal is selected when lowed under 3 V) Sync.-in signal selection

|

I

A
(Detection voltage change) @

I
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AN5870K ICs for TV

m Usage Notes
1. About C22 0.0LF capacitor (refer t@ Application Circuit Example)
In the case of evaluation board for this IC without heat sink, a resonance phenomena takes place at approx.
400 MHz between pin 23 B-out pin and pin 22 SW pin and affects the frequency characteristic of B-out pin.
To solve the above problem, the correction can be made by attaching C2# @ddacitor between pin 22
SW pin and GND at a place as close to the IC as possible.
In the case of using this IC, study if the correction is necessary.

2. About latch-up
In our latch-up testing, a voltage charged to 200 pF capacitor is applied to the IC pin, in the state of providing
only a voltage to the power supply pin of the IC, and we confirm that the latch-up does not occur up to 200 V.

It is confirmed that this IC does not cause latch-up up to 200 V under a condition including the peripheral
components. (Refer m Application Circuit Example).

Be careful to pin 20, pin 21, pin 28 and pin 30 which are especially weak.

In the case of using this IC, the peripheral components to be attached externally should be placed as close to
the IC as possible.

m Application Circuit Example

Vee1 (V) Veez (12V)
T 1Vece f
R-inlo— 1ﬁF i 1 30
%759 ; femmmn fmmmm-a e VCC% ZZOHF
+1% 2 Lo NN 29 .
Tl e & [ fa) Trea
R-in2¢ 0 1HF iVCc:[:g 28 OOluF +1%
%75”9 ; s e e, vcc% 220pF
+1% 4 o NN 27 I .
Veer = i LT b ]_”_] 750 G-out
1uF RRR {ERCEUREEEEE ' 0.01puF< +1%
: Il i 5 26 OLH 170
G-inle % 1 e
750 ; R
+19 6 : ; 25
1% — | ll> : LG sync
i Wel Rveefy | 24, F2000
G-inze % Il 7Y 220uF
75Q ; R R R
+1% 8 e PN N 23 ﬁ
Veer - il é %759 Bodt
B 1HF i o | - 22 0.01pF3 +1%
nte 3 ] =c22 ’
75Q ; i T 0.15uF
%il% 10 _ 21 ; H
7'}7'_ Sw select biap Sync. sep SynC in
BN ot 1ﬁF ivcmll 20 N
75Q ; PR Hsync OlpF
%il% 12 ' ! detect sw 19 ; . H-OUt
—1 5 '
10Q be---- ’
H-in1 o—W 13 18 o V-out
10Q § T !
14 : N 17|
H-in2 o—AW, M %o > -+
10Q ’5 RRREEERE R ' 100
VAL o— ; 15 16 ; AW o V-in2
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