NPC

SM5330A

3-channel Video Filter with Built-in 4-system Switch

OVERVIEW

The SM5330A is a 4-system input switching 3-channel video filter with Sth-order lowpass filter built-in. The
lowpass filter cutoff frequency range is SMHz to 13MHz (SD mode) or 16MHz to 40MHz (HD mode), con-
trolled using an I>C BUS™!. The lowpass filter enables the device to be utilized in the analog input stage of
video signal equipment, functioning as an ADC system anti-aliasing filter for 480i to 10801 signal systems. The
signal input type and input system switching, in addition to the cutoff frequency, can be controlled using the
I°C BUS. The I>C BUS slave address is set using the ADS pin (3-state input), allowing a maximum of three

SMS5330A devices to be controlled simultaneously.
*1. 1°C BUS is a registered trademark of Philips Electronics N.V.

FEATURES

= Supply voltages
e Analog:4.75t0 5.25V
* Digital : 3.0to 5.5V
m 4-system input switch function (3 channels)
m Lowpass filter function with 64-level cutoff fre-
quency setting for each of SD/HD modes
* Cutoff frequency range
SD : 5SMHz to 13MHz
HD: 16MHz to 40MHz
m Video input pins can be independently set to sync-
tip clamp/bias/direct inputs
= Output muting function
m 2 X 8-bit D/A converters built-in for control of
arbitrary external circuits
» I2C BUS interface control
* Slave address: 48h, 49h, 4Ah select (up to three
devices can be used simultaneously, selected by
ADS input)
¢ Data transfer rate: fast mode (400kbit/s) com-
patible
* Control register write function, status register
read function
m Output gain: 6dB
m Operating ambient temperature range:
-20 to 70°C
m Package: 48-pin LQFP

APPLICATIONS

= HDTVs
m LCDTVs
m PDPs

m Projectors
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SM5330A
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SM5330A

PIN DESCRIPTION

Number Name 110" AID? Description
1 IN3_1 | A System 3 channel 1 video signal input pin
2 IN3_2 | A System 3 channel 2 video signal input pin
3 IN3_3 | A System 3 channel 3 video signal input pin
4 GND GND A Analog ground pin
5 IN4_1 | A System 4 channel 1 video signal input pin
6 IN4_2 | A System 4 channel 2 video signal input pin
7 IN4_3 | A System 4 channel 3 video signal input pin
8 GND GND A Analog ground pin
9 DAC_0 o] A DAC voltage output pin. Output voltage set using the 12C BUS.
10 TEST | D Test pin. Connect to ground for normal operation.
11 DAC_1 0 A DAC voltage output pin. Output voltage set using the 12C BUS.
12 GND GND A Analog ground pin
13 YOUT 6] A Y signal output pin. The channel 3 video signal is output without filtering.
14 GND GND A Analog ground pin
B ors | o |4 |Jeesiesuein
16 VCC P A Analog supply pin
17 GND GND A Analog ground pin
18 VCC P A Analog supply pin
Wl ome |0 |4 |G
20 GND GND A Analog ground pin
IR T I B e T
22 VCC P A Analog supply pin
23 VCCD P D Logic supply pin. Connect to the same potential as VCC.
24 /0 0 1/0 D Logic I/0 pins. Outputs are open-drain. Connect pull-up to VCCD.
_ The open-drain outputs are turned ON/OFF using 12C BUS settings.
25 1/10_1 110 D The input state can be read out via the 1C BUS.
s | ows | At STt 244
27 SCL | D 12C BUS clock signal pin. Connect pull-up to VDD.
28 SDA 1/0 D 2C BUS data signal pin. Connect pull-up to VDD. The output is open-drain.
29 VDD P D 12C BUS interface-stage supply pin. 3.0V to 5.5V
30 DGND GND D Logic ground pin
Cutoff frequency control pin.
31 IREF 0] A Connect a 1.8kQ2 +1% resistor between this pin and GND.
The current that flows in the resistor sets the internal filter reference current.
32 VREF 0 A Internal reference voltage pin
33 GND GND A Analog ground pin
34 IN1_1 | A System 1 channel 1 video signal input pin
35 IN1_2 | A System 1 channel 2 video signal input pin
36 IN1_3 | A System 1 channel 3 video signal input pin
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SM5330A

Number Name 10" A/D*2 Description
37 IN1_L1 | D System 1 D-terminal signal discriminator input pin. 3-state input
38 IN1_L2 | D System 1 D-terminal signal discriminator input pin
39 IN1_L3 | D System 1 D-terminal signal discriminator input pin. 3-state input
40 IN1_SW | D System 1 D-terminal signal discriminator input pin
41 IN2_1 | A System 2 channel 1 video signal input pin
42 IN2_2 | A System 2 channel 2 video signal input pin
43 IN2_3 | A System 2 channel 3 video signal input pin
44 VCC P A Analog supply pin
45 IN2_L1 | D System 2 D-terminal signal discriminator input pin. 3-state input
46 IN2_L2 | D System 2 D-terminal signal discriminator input pin
47 IN2_L3 | D System 2 D-terminal signal discriminator input pin. 3-state input
48 IN2_SW | D System 2 D-terminal signal discriminator input pin

*1. I:input, O: output, P: Power supply, GND: Ground
*2. A: analog, D: digital

SEIKO NPC CORPORATION —4



SM5330A

PIN EQUIVALENT CIRCUITS

Number Name o™ Equivalent circuit
34 IN1_1
35 IN1_2 VCC —o—
36 IN1_3
M IN2_1
42 IN2_2 £
43 IN2_3 450 L ’J
1 IN3_1 INn_n M 7
2 IN3 2 T N
3 IN3_3 Y\ =L 20kQ
5 IN4_1
6 IN4_2 J T
7 IN4_3 GND 77
vee
9 DAC_0 0 ska 50
1 DAC_t DAC n AN A
GND j
VCCD —o—
L
A
180Q
10 TEST TEST ll——
A
L
GND 777
VCC —o—
A
13 YOUT 0 vourm 2000
A
GND 77
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SM5330A

Number Name 10" Equivalent circuit
VGG —o—
A }
ouTn W
15 ouT_3 4
19 OuUT_2 0]
21 OUT_1 GND 7
Z 6710
500Q
VCCD —o-
A
24 1/0_0 180Q
25 Vo_1 Vo von m
x -
DGND 77
VCCD —o—
i <& 4= <&
100kQ _4 ﬂ#
180Q
2 ADS ADS Bt i —
% L{ 1o0keS L{
-« 1 & 4
DGND 77
VDD —o—
A r
180Q
27 soL oL m oo L
A
DGND 777
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SM5330A

Number Name 10" Equivalent circuit
VDD —o—
A
28 SDA 1o oA m oy
7'y -
DGND 77
VCC —o—
A
31 IREF 0
022 000
IREF H
A
GND 777
VCC —o—
A >+
32 VREF O VREF W # #,,
]K = E»
GND 777
VCC —o—
37 IN1_LA1
38 IN1_L2
39 IN1_L3 A
40 IN1_SW 180Q L
45 IN2_L1 INn_Ln I A R}
46 IN2_L2 T
47 IN2_L3
48 IN2_SW 4
GND 777

*1. I:input, O: output
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SM5330A

SPECIFICATIONS

Absolute Maximum Ratings

GND =0V, VCC = VDD =VCCD

air flow: 0.5m/s

Parameter Symbol Condition Rating Unit
Supply voltage Vee VCC, VDD, VCCD -0.3t07.0 v
Input voltage Vin GND-0.3to Vg +0.3 v
Storage temperature range Tstg —55t0 +125 °C
Power dissipation Pp 0}, = 60°C/W (at Ta = 25°C, PCB 0.91 W

wiring density: 100%, 0.5m/s air
Junction temperature Ty flow) 125 °C
Recommended Operating Conditions

Parameter Symbol Condition Rating Unit
Supply voltage 1 Vee VCC, VCCD 47510 5.25 v
Supply voltage 2 Vop VDD 3.0t05.5 v

i 1y 0,

Operating ambient temperature Ta Wiring density: 100%, -20t0 70 °C

Electrical Characteristics

DC Characteristics

VCC = SOV, VDD =3.0to SSV, Ta= ZSOC, fin = 100kHZ, VIN = 10Vp-p, RISET = 181(9, RL = 751(9,
CH-1 and CH-2 bias inputs, CH-3 clamp input, FCM = H, FCSET = 3Fh, unless otherwise noted.

Ratin
Parameter Symbol Condition - 9 Unit Test
min typ max level

Current consumption loct Voo =5.25V, Viy = 0.0Vp_p - 112 154 mA |
HIGH-level input voltage 1 Vv 0.7V, - - |

p! g IH1 SDA, SCL DD
LOW-level Input voltage 1 Vil - - 0.3Vpp |
HIGH-level input voltage 2 Vinz 0.8Vge - - |

e Veel2 _ Veel2

Middle-level input voltage 2 Vime ADS iy +02 \ |
LOW-level input voltage 2 Vi - - 0.2Vceg v |
HIGH-level input voltage 3 Vius 3.5 - - v |
Middle-level input voltage 3 Viva IN1_L1, IN1_L3, IN2_L1, IN2_L3 1.4 - 24 N |
LOW-level input voltage 3 Vis - - 0.8 v |
HIGH-level input voltage 4 Vv 35 - - v |

P voTeg L INTL2, IN2_ L2
LOW-level Input voltage 4 ViLs - - 24 % |
HIGH-level input voltage 5 Vins 32 - - v |

IN1_SW, IN2_SW

LOW-level Input voltage 5 Vis - - 1.8 v |
HIGH-level input voltage 6 v 3.0 - - v |

P " {100, 10_1
LOW-level Input voltage 6 Vie - - 1.5 \ |
HIGH-level input leakage current 1 ILH SDA, SCL at input voltage = Vpp - - +1.0 uA |
LOW-level input leakage current 1 I SDA, SCL at input voltage = OV - - +1.0 uA |
HIGH-level input leakage current 2 I Ho I/0_0, 1/0_1 at input voltage = V¢ - - £1.0 uA |
LOW-level input leakage current 2 ILLo I/0_0, I/0_1 at input voltage = OV - - +1.0 uA |
LOW-level output voltage VoL fgf\n )\/0—0’ VO_1 at output current 0.0 - 04 % |
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SM5330A

I°C BUS AC Characteristics
Vee =5.0V, Vpp = 3.0 to 5.5V, Ta = 25°C, unless otherwise noted.

" Rating ; Test
Parameter Symbol Condition - Unit level
min typ max
SCL clock frequency fsoL 0 - 400 kHz I
SCL hold time (start condition) thp.sTA 0.6 - - us Il
SCL LOW-level clock pulsewidth tLow 1.3 - - us I
SCL HIGH:-level clock pulsewidth tHIGH 0.6 - - us I
SCL setup time (start condition) tsu:sTA 0.6 - - us Il
SDA data hold time tHD;DAT 0 - 0.9 us I
SDA data setup time tsu;pAT 100 - - ns I
SDA, SCL rise time t - - 300 ns I
SDA, SCL fall time t - - 300 ns Il
SCL setup time (stop condition) tsu;sTo 0.6 - - us I
Bus free tim_e - tour 13 _ _ us I
(stop condition to start condition)
SDA, SCL input capacitance Ci - - 10 pF Il

i S D SN S
\

T tLow il tSU;DAT tf tHD;STA
\ / \ / \
ol | SO RV S A W
\ A e ___ .,
tHD;STA tHD;DAT. tHIGH tsu;sTA tsu;sTO
S Sr P

Note. S, Sr: start condition, P: stop condition
Analog Input Characteristics

VCC = SOV, VDD =3.0to 55V, Ta= ZSOC, fin = 100kHZ, VIN = 10Vp-p, RISET = 181(9, RL = 75kQ,
FCM = H, FCSET = 3Fh, unless otherwise noted.

- Rating . Test
Parameter Symbol Condition - Unit level
min typ max

Clamp voltage Veiamp | Clamp input 1.65 1.85 2.05 v I
Bias voltage VBias Bias input 2.15 2.35 2.55 v |
Input resistance Rigias | Bias input - 20 - kQ Il
Input amplitude 1 Vi Clamp input, THD < 1.0% - - 1.2 Vp-p I
Input amplitude 2 Vai Bias input, THD < 1.0% - - 1.2 Vp-p |
Input DC voltage range Vioc Direct input 15 - 3.0 v I
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SM5330A

Analog Output Characteristics

Vee =5.0V, Vpp =3.0t0 5.5V, Ta = 25°C, fin = 100kHz, Vi = 1.0Vp-p, Riggr = 1.8k, R} =75%,
FCM = H, FCSET = 3Fh, unless otherwise noted.

Rating Test
Parameter Symbol Condition Unit level
min typ max eve
Output gain Ay OUT_1,0UT_2, OUT_3 55 6.0 6.5 dB |
Gain error between channels dAy Between OUT_1, OUT_2, and OUT_3 - - +0.2 dB |
Output amplitude 1 Vourt Clamp input, THD < 1.0% - - 24 Vp-p |
Output amplitude 2 Vout2 Bias input, THD < 1.0% - - 2.4 Vp-p |
Crosstalk between channels XTLKcy 0.5Vp-p input, fin = MRz, - -70 - dB Il
between 2 channels
Crosstalk between input XTLKyux 0.5Vp-p input, _f|n = 1MHz, _ 70 _ 4B I
systems between each input system
Drive load resistance R OUT_1,0UT_2,0UT_3 75 - - Q |
2 , Response time from ACK bit output _ _
I*C response time tic when changing settings using I°C BUS ! us I
Filter Frequency Characteristics
Ve = 5.0V, Vpp = 3.0 to 5.5V, Ta = 25°C, fin = 100kHz, Vi = 1.0Vp-p, Risgr = 1.8kQ, Ry = 75kQ,
CH-1 and CH-2 bias inputs, CH-3 clamp input, unless otherwise noted.
Rating
Parameter Symbol Condition Unit IT estl
min typ max eve
fo1 FCM =0, FCSET = 00h 4.50 5.11 5.72 MHz |
foo FCM =0, FCSET = 3Fh 1.7 13.30 14.89 MHz |
Cutoff frequency fos FCM =1, FCSET = 00h 13.74 15.61 17.48 MHz |
fca FCM =1, FCSET = 32h 30.96 35.18 39.40 MHz |
fos FCM =1, FCSET = 3Fh - 40.27 - MHz Il
4fc attenuation Asg fin = 4fc, attenuation from fin = 100kHz - 60 - dB I
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SM5330A

DAC Characteristics
Vee =5.0V, Vpp = 3.0 to 5.5V, Ta = 25°C, unless otherwise noted.

Rating Test
Parameter Symbol Condition Unit level
min typ max eve
DAC_0, DAC_1,
. Lo . Vn - Vn—1
Differential linearity DLE |————— -1,n=11255 -1 0 +1 LSB
(V1g1 — Vea)/128
V,,: output voltage at resister value set “n”
DAC HIGH-level output voltage | Vop_pac | DAC_0, DAC_1, DACO = DAC1 = FFh 4.30 4.45 4.60 v I
DAC LOW-level output voltage | Vo _pac | DAC_0, DAC_1, DACO = DAC1 = 00h 0.25 0.35 0.45 v I
DAC output current lo-pac | DACO =DAC1 = FFh -05 - +0.5 mA |

Test Level

The definition of “Test Level” shown in the electric characteristic table is as follows.
I : 100% of products tested at Ta = + 25°C.

II : Guaranteed as result of design and characteristics evaluation.

Measurement Circuit

c% c%
[ q
NT
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IN1_PB i scL
INI_Y O | i
- alalg i
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asas=a T ab g
RIRI]R Lil 2 ! g= ¢
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; g o101
[I010] (10101 HW olo_o
o N - O L Lo o< d 9 -
| | | |
S5 ELEG2838%0Q
INT_L1 N = = 5 110_0
IN1_L2 O {iN1_L2 vCeD [} o
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INT_SW O [ ]IN1_sW ouT_1[} J—AM\ OOUT_PR
IN2_PR s N2 GND[ ]—¢
WF 1000uF  0Q
IN2_PB O T H1 ; {]IN2_2 ouT_2[} J—AM ©OUT_PB
IN2_Y . i INn23 vee [
3L3Ll3
g=8=¢g +—{ |vcc GND[_|——9
giele %’—[mz,u vee[ ] J000F 00
IN2_L1 r[ IN2_L2 ouT_3[} H—\W\ OuUT_Y
IN2_L2 r[ IN2_L3 GND[ —¢ E’% %f EE
IN2_L3 IN2_SW_ _ o = yout
O N % e T Y G5 0o H
N2_sw Oggzgszz2528825 vour
1uF LTLTL] [} [}
IN3_PR e L
1uF
IN3_PB O T i
1uF
IN3_Y 9 i} u O DAC_1
glglg
328 gi ODAC_0
n 0 n
~ ~ ~ ®
IN4_PR JuF
| 1T
1uF
IN4_PB O i
IN4_Y T i
- FREREE] i
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asa af
re) re] re) Va
~ ~ ~

Note. This is a circuit only for the evaluation board of an electric characteristics. (It is not a recommended application circuit.)
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SM5330A

FUNCTIONAL DESCRIPTION

I2C BUS Control
The SM5330A uses the I°C BUS interface to control the following functions:

1) Cutoff frequency setting

2) Input type switching (synctip clamp, bias, or direct mode)
3) Mute setting

4) Input switch select

5) I/O output settings

6) DAC output settings

In addition, the interface is used to read the following status parameters:

7) /O input state
8) D-terminal signal discrimination result

The transfer rate is compatible with fast mode (400kbit/s).

Basic Cycle

The write sequence is: SM5330A slave address — specific control register sub-address — write data. Data can
be written to the SM5330A in successive bytes, as the sub-address for the register is incremented automatically
after each byte. However, if the sub-address exceeds the address of the last register (04h), data write operation
to the SM5330A register stops and the acknowledge signal is not returned.

Single byte access

Slave Sub
s [Soe, [ o [A] o= [A] ]

Multi byte access (address auto increment)

Slave Sub
S address A address A Data A Data A A Data A | P

S: START condition, P: STOP condition, A: acknowledge
D : drive master device D : drive SM5330A
Figure 1. Write sequence

The read sequence is: SM5330A slave address — sub-address O status register value — sub-address 1 status
register value — sub-address 2 status register value. Each read cycle comprises 3 bytes of read data. A specific
status register sub-address cannot be assigned for a read operation.

Slave
’ S ‘addressl A | Data#Ol A | Data #1 | A | Data#2| A ‘ P ‘

S: START condition, P: STOP condition, A: acknowledge
: drive master device D : drive SM5330A

Figure 2. Read sequence
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SM5330A

Slave Address

The 7-bit slave address is selected using the ADS pin. When ADS = “L” the address is 48h, when ADS = “H”
the address is 49h, and when ADS = “Z” (open) the address is 4Ah. A maximum of three SM5330A devices
can be connected to one I°C BUS simultaneously, and controlled independently by setting the slave address of
each using the ADS pin.

SLAVE ADDRESS for control register write

bit7 | bits | bits | bita | bits | btz | bitt | bito | (Hex)
Description
Name SLAVE ADDRESS RW
Indicate to write when device's slave
1 0 0 1 0 0 0 0 90N | 2ddress is 48h (ADS = 'L")
Indicate to write when device's slave
Value |1 0 0 ! 0 0 ! O | %" | addressis 49n (ADS = "H)
Indicate to write when device's slave
1 0 0 1 0 1 0 0 940 | address is 4Ah (ADS = "Z")
SLAVE ADDRESS for status register read
bit7 | bits | bits | bita | bits | bit2 | bitt | bito | (Hex)
Description
Name SLAVE ADDRESS R/W
Indicate to read when device's slave
1 0 0 ! 0 0 0 f 91N | address is 48h (ADS = "L")
Indicate to read when device's slave
Value |1 0 0 ! 0 0 1 T 9| address is 49h (ADS = "H')
Indicate to read when device's slave
1 0 0 1 0 1 0 ! 90 | address is 4Ah (ADS = "Z")

Control Register

The SM5330A has a 5-byte control register.

CONTROL REGISTER MAP

Addr. | bit7 | bite | bits | bita | bit3 | btz | bitt | bit0 Description
00h FCM - FCSET Filter fc setting
01h M1 M2 IM3 IM4 Input mode setting
02h - INSEL - | - 1/01 | /00 | Input switch select, /O output control
03h DACO DAC_0 output control
04h DAC1 DAC_1 output control

The function of each byte in the control register is described in the following tables.

SUB ADDRESS: 00h — Filter fc setting

bit7 | bits | bits | bit4 | bits | bitz | bitt | bito | (Hex) o
Description

Name | FCM - FCSET
default 0 0 o [ o [ o [ o | o | o 00h

0 Set filter to SD mode (default)

1 Set filter to HD mode

0 0 0 | 0 | 0 | 0 | 0 | 0 00h | fc = 5.11MHz (default)

0 0 : :
Value

0 0 1 1 1 1 1 1 3Fh | fc=13.30MHz

1 0 0 0 0 0 0 0 80h | fc=15.61MHz

1 0 : :

1 0 1 | 1 | 1 | 1 | 1 | 1 BFh | fc=40.27MHz

Sets the cutoff frequency. When FCM = “0” the filter is set to SD mode, and when FCM = “1” the filter is set to
HD mode. The relationship between the register value and the cutoff frequency is described in section “Low-
pass Filter”.
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SM5330A

SUB ADDRESS: 01h — Input mode setting

bit7 | bits | bits | bit4 | bit3 | bi2 | bitt | bit0 | (Hex)
Name IM1 IM2 IM3 IM4
default | 0 0 o | o o | o o | o 00h

Description

IN1_3: synctip clamp input, IN1_2 and IN1_1:
bias input (default)

0 1 IN1_3, IN1_2 and IN1_1: bias input
1 0 IN1_3, IN1_2 and IN1_1: synctip clamp input
1 1 IN1_3, IN1_2 and IN1_1: direct (DC) input

IN2_3: synctip clamp input, IN2_2 and IN2_1:
bias input (default)

0 1 IN2_3, IN2_2 and IN2_1: bias input
1 0 IN2_3, IN2_2 and IN2_1: synctip clamp input
1 1 IN2_3, IN2_2 and IN2_1: direct (DC) input

IN3_3: synctip clamp input, IN3_2 and IN3_1:
bias input (default)

0 1 IN3_3, IN3_2 and IN3_1: bias input
1 0 IN3_3, IN3_2 and IN3_1: synctip clamp input
1 1 IN3_3, IN3_2 and IN3_1: direct (DC) input

IN4_3: synctip clamp input, IN4_2 and IN4_1:
bias input (default)

0 1 IN4_3, IN4_2 and IN4_1: bias input
1 0 IN4_3, IN4_2 and IN4_1: synctip clamp input
1 1 IN4_3, IN4_2 and IN4_1: direct (DC) input

Value

Sets the video signal input pin operating mode.

SUB ADDRESS: 02h — Input switch select, I/O output control

bit7 | bt | bits | bita | bit3 | bie | bitt | bito | (Hex) N
Name - INSEL - - 1/01 1/00 Description
default 0 1 0 0 0 0 1 1 43h
0 0 X X 0 0 Mute
0 1 0 0 0 0 IN1_n select (default)
0 1 0 1 0 0 IN2_n select
0 1 1 0 0 0 IN3_n select
Value 0 1 1 1 0 0 IN4_n select
0 0 0 0 I/0_1 output "L"
0 0 0 1 I/0_1 output off (input available) (default)
0 0 0 0 1/0_0 output "L"
0 0 0 1 1/0_0 output off (input available) (default)

Sets the video signal input switching and logic I/O pin output settings. The input can be switched between 4
systems (3-channels). This setting also determines the system that performs status register D-terminal discrim-
ination. The I/O_0 and I/O_1 pins are n-channel MOS open-drain outputs. When the I/O pins are used as
inputs, these bits are set to “1” so that the output is high impedance.
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SUB ADDRESS: 03h — DAC_0 output control

bit7 | bité | bits | bitd | bit3 | bit2 | bit1 | bitd | (Hex)
Description
Name DACO
default 0 0 0 0 0 0 0 0 00h
0 0 0 0 0 0 0 0 00h DAC_0 output 0.35V (default)
Value
1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 FFh | DAC_O output 4.45V
SUB ADDRESS: 04h — DAC_1 output control
bit7 | bit6 | bit5 | bitd | bit3 | bit2 | bit1 | bitd | (Hex)
Description
Name DAC1
default 0 0 0 0 0 0 0 0 00h
0 0 0 0 0 0 0 0 00h | DAC_1 output 0.35V (default)
Value
1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 FFh | DAC_1 output 4.45V
Sets the DAC_0 and DAC_1 pins output voltage, respectively.
Status Register
The SM5330A has a 3-byte status register.
STATUS REGISTER MAP
Addr. bit7 bité bit5 bitd bit3 bit2 bit1 bit0 Description
00h - - - - - - IN1 INO | /O input status
0th L1 L2 L3 D-terminal input status
02h - | - | - - - - | SW1 | SW2 | D-terminal connection status
The function of each byte in the status register is described in the following tables.
SUB ADDRESS: 00h - I/O input status
bit7 bité bit5 bitd bit3 bit2 bit1 bit0
Description
Name - - - - - - IN1 INO
0 0 0 0 0 0 0 I/O_1 input "L" (< 1.5V)
0 0 0 0 0 0 1 /0_1 input "H" (> 3.0V)
Value
0 0 0 0 0 0 0 | VO_0inputL" (< 1.5V)
0 0 0 0 0 0 1| VO_0input "H" (> 3.0V)

Returns the input state of the logic I/O pins. The I/O_0 and I/O_1 pins are n-channel MOS open-drain outputs.
When the I/O pins are used as inputs, set the outputs “1” (high impedance) in the control register.
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SUB ADDRESS: 01h — D-terminal input status

bit7 | bit6 | bit5

bit4

bit3

bit2 | bit1 | bito

Name

L1

L2

L3

Description

Value

Decode INn_Ln input selected series via
INSEL register

(L1: screen ruling)

INn_L1 input "L" (< 0.8V) means "480"

INn_L1 input "M" (1.4 to 2.4V) means "720"

INn_L1 input "H" (> 3.5V) means "1080"

(L2: 1P

INn_L2 input "L" (< 2.4V) means "60i"

INn_L2 input "H" (> 3.5V) means "60p"

(L3: aspect ratio)

INn_L3 input "L" (< 0.8V) means "4 : 3"

INn_L3 input "M" (1.4 to 2.4V) means "Letter
Box"

INn_L3 input "H" (> 3.5V) means "16 : 9"

Returns the D-terminal discrimination result for the system determined by the INSEL register.

SUB ADDRESS: 02h — D-terminal connection status

bit7 | bité | bits | bitd | bit3 | bit2 | bitt | bito
Description
Name - SwWA1 Sw2
0 0 0 0 0 0 0 .I.NLSW meut L" (< 1.8V) means
connected
0 0 0 0 0 0 1 |I|N1_SW mput" H" (>3.2V) means
unconnected
Value -
0 0 0 0 0 0 0 .I.NQ‘SW |n[3ut L" (< 1.8V) means
connected
0 0 0 0 0 0 1 .'.NZ—SW input""H" (>3.2V) means
unconnected

Returns the D-terminal connection status information.
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Input Circuit
The SM5330A video input pin operating mode can be switched between synctip clamp, bias, and direct (with-
out DC restore) modes for each channel. The possible combinations are described below (set independently for
each system).

Table 1. Input mode combination

Control register Input mode
IMn value INn_1 INn_2 INn_3
00b Bias Bias Clamp
01b Bias Bias Bias
10b Clamp Clamp Clamp
11b Direct Direct Direct

The SM5330A has a 4-system input switch built-in, and the system selected by the control register INSEL bits
is input to the lowpass filter. When muting is selected (INSEL = 000b), the signal is not input to the lowpass fil-
ter and the output pins are DC level.
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Lowpass Filter

The SM5330A has a 5th-order lowpass filter built-in, with a cutoff frequency selectable from 64 levels each for
SD/HD mode controlled using the I>C BUS. The cutoff frequency settings are displayed graphically in figure 3,
and shown in table 2.

fc [MHz]
S 3

Frequency [MHz]

Figure 3. FCSET setting vs. Cutoff frequency

Table 2. Cutoff frequency vs. FCDATA (RigeT = 1.8kQ)

FCDATA F(f‘:f)T fc MHz] | FcoaTa F(‘I’]if)T fc MHz] | FcoaTa F(f‘gf)T fc MHz | FcoaTa F(f]i'f)T fc [MHZ]
0 o0 XE 1 10 719 7 20 927 7 30 1135
1 01 524 7 7 732 3 21 9.40 ) 3 1148
2 02 537 18 2 745 En 2 953 50 2 1161
3 03 5.50 19 13 758 % % 9.66 51 3 174
Z 0 5.63 20 1 77 % 2 979 5 En .87
5 0% 5.76 7 1 7.64 37 % 092 5 % 12.00
5 06 5.89 % 16 797 3% % 10,05 5 % 1213
7 0 6.02 23 7 810 39 27 10.18 5% 37 12.26
8 08 6.15 2 18 823 20 28 1031 56 % 1239
9 09 628 %5 19 8.36 Y 29 1044 57 39 1252
10 oA 641 % A 849 1 A 1057 5 A 1266
7 B 654 27 1B 862 7 B 10.70 59 3B 1278
2 o 667 2 i 875 ym 2 1083 5 e 1291
13 ) 6.80 29 D 8.68 25 Ph) 10.96 61 D) 13.08
1 0E 693 30 iE 901 26 % 11,09 62 3 13.17
15 oF 7.06 3 iF 914 7 oF .22 & 3 13.30

FCDATA F(f‘:f)T fc [MHz] | FCDATA F(ﬁf)T fc [MHz] | FCDATA F(f‘:f)T fc [MHz] | FCDATA F(fl‘:’f)T fc [MHZ]

128 80 561 | 14 % | 2188 | 160 A | i | 17 B0 | 3440
129 81 601 [ 1% o 227 | e Al %5 | 77 B 3479
130 8 640 | 146 ) 266 | 162 A | e | T B2 | .18
31 8 679 | 147 % | =ms | e A3 | a1 | e B3 | 3558
132 8 718 | 148 w | = | e M| 270 | T80 B | 97
13 8 757 | 149 % | =8 | e A5 | 3010 | e B5 | 3636
134 8 1796 | 150 % | 22 | e A6 | 3040 | e B | 36.75
1% & 83 | 51 o | 2462 | 67 A7 | 3088 | 183 B7 | 5714
1% 8 875 | 12 % | moi | Tes A | 3iar | e B | 3753
3 5 914 | 153 % | =40 | e A9 | 3166 | 18 By | 37.%
138 & 1953 | 15 A | m | o M| 3205 | 186 BA | 3632
139 &8 992 [ 1% B | %18 | 7 AB | 324a | &7 BB | 3871
120 8 | 2081 [ 1% o | 57 | 12 AC | 284 | 188 BC | 9.0
1 8 | 2070 | 157 o | %% | 173 A | %2 | T BD | 3949
D) g | 2100 | 58 o | 23 | 2 AE | ez | 1w BE | 3988
Ve e | 2148 | 159 oF | s | AF | a0l [ 191 BF | 4027
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YOUT Pin

The YOUT pin is the unfiltered output of the selected system input pin (IN1_3, IN2_3, IN3_3, or IN4_3). The
output gain is approximately OdB.

IREF Pin

The IREF pin controls the built-in lowpass filter reference current, using a 1.8kQ *+ 1% control resistor that
must be connected. The current flows into the IREF pin in normal operating mode and during output muting.

VREF Pin

The VREF pin is the internal reference voltage output. It is recommended that a capacitor be connected
between VREF and GND to ensure SM5330A operating stability. The recommended value is 1yF. The voltage
on VREEF is output in normal operating mode and during output muting.

D-Terminal Discrimination Function

The D-terminal signal discrimination result can be read using the I>C BUS. The status register SW1 bit returns
the state of IN1_SW, and the SW2 bit returns the state of IN2_SW. When IN1_n is selected by control register
settings (INSEL = 100b), the status register L1, L2, L3 bits return the IN1_L1, IN1_L2, IN1_L3 pin states,
respectively. Similarly, when IN2_n is selected (INSEL = 101b), the status register bits return the IN2_L1,
IN2_L2, IN2_L3 pin states, respectively.

DAC

The SM5330A has two D/A converters controlled using the I>C BUS. The control register DACO bit controls
the DAC_O pin output voltage, and the DAC1 bit controls the DAC_1 output voltage.

/0

The I/0O_0 and I/O_1 I/O pins in output mode are n-channel MOS open-drain outputs. Connect pull-up resis-
tance between respective pins and the VCCD pin. Recommendation value of pull-up resistance is 10kQ2. When
these pins are used as inputs, set the outputs “1” (high impedance) in the control register. When these pins are
not used, they should have pull-up connections to VCCD or be connected to DGND.

Power-ON Reset

When power is applied, an internal power-ON reset circuit operates, initializing all internal register settings to
their default settings. Power should be applied simultaneously on all supply pins.
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RECOMMENDED APPLICATION CIRCUIT
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3 101
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USAGE PRECAUTIONS

Supply Connections

Ensure that the VCC and VCCD have the same potential. VDD is the I>’C BUS supply. The SCL and SDA sig-
nals should have a pull-up connection to VDD.

Setting the Slave Address to 49h

When the ADS pin is open-circuit, the slave address is set to 49h. When open, however, a large external spike
noise or other interference can cause a malfunction. An external resistor should be connected to ADS as shown
in figure 4 for protection.

I 29 VDD
10kQ

I 26 ADS
10kQ

W 30 VSS

Figure 4. Slave address 4%h setting
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TYPICAL PERFORMANCE

Ve =5.0V, Vpp = 5.0V, Ta =25°C, Vi = 1.0Vp-p, Riggr = 1.8k, R = 75€2, unless otherwise noted.

12 ¢ ‘ - 180 12 I 1 180
F Gain 3 F Gain
0r \ 1 150 0F \\\ 1 150
12 F AN 11207 12 A 11207
g /\\ s g | -
= -24F 190 2 = 24 190 8
< r - o < + 4 o
o b \ 1 3 S ; ] e
-36 | 160 & -36 | 160
: \ z T j
48| N 130 -48 | Group delay A - 30
E Group delay 1 f ]
B, ) S T ‘7‘\‘\\.‘..““'71“(‘1“‘0 .Y )| PP B S S B )
0 10 20 30 40 50 0 10 20 30 40 50
Frequency [MHz] Frequency [MHz]
Figure 5. Gain and Group delay characteristics Figure 6. Gain and Group delay characteristics
(FCDATA =0) (FCDATA = 63)
12 i 1180 12¢ 7180
: Gain ] : —]_Gain ]
0F \ 1 150 0F \\ 1150
12} < 11207 12 \\ 11202
g N ]z I N
= -24F 3N 190 8 ‘= 24 F 190 3
& o \: =3 S E 1 =
b 1 = s ] 2
-36 | Yy 60 & =36 [ 160 ©
b L — ] E ]
-48 F \\ 130 48 F Group delay 130
: Group delay ™~ E . N 3
.Y USRS [FPUPR EPFIN NI BN SSVPLFPRPPUVPL FPUVPITTL FPPTRV I o g
0 10 20 30 40 50 0 20 40 60 80 100
Frequency [MHz] Frequency [MHz]
Figure 7. Gain and Group delay characteristics Figure 8. Gain and Group delay characteristics
(FCDATA = 128) (FCDATA = 191)
12 ¢ 160
of \‘ 140E
E | |FCDATA=191 120 4
S Rt I 7
: = 100
) [ FCDATA = 128 -~
i) N: T \ § 80{\ FCDXATA:Ol
§ L [ Ui\ i FCDATA = 63
. FCDATA =0 \ S 60} * *
=36 ] E /
£ \ \ 40k FCDATA =128
N \ P/\ % | FCDATA = 191
g o RS
60 L 0En b Lo VST MA N ;
0 1.0 10.0 100.0 0 20 40 60 80 100
Frequency [MHz] Frequency [MHz]
Figure 9. Gain vs. FCDATA Figure 10. Group delay vs. FCDATA
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Please pay your attention to the following points at time of using the products shown in this document.

The products shown in this document (hereinafter “Products”) are not intended to be used for the apparatus that exerts harmful influence on
human lives due to the defects, failure or malfunction of the Products. Customers are requested to obtain prior written agreement for such
use from SEIKO NPC CORPORATION (hereinafter “NPC”). Customers shall be solely responsible for, and indemnify and hold NPC free and
harmless from, any and all claims, damages, losses, expenses or lawsuits, due to such use without such agreement. NPC reserves the right
to change the specifications of the Products in order to improve the characteristic or reliability thereof. NPC makes no claim or warranty that
the contents described in this document dose not infringe any intellectual property right or other similar right owned by third parties.
Therefore, NPC shall not be responsible for such problems, even if the use is in accordance with the descriptions provided in this document.
Any descriptions including applications, circuits, and the parameters of the Products in this document are for reference to use the Products,
and shall not be guaranteed free from defect, inapplicability to the design for the mass-production products without further testing or
modification. Customers are requested not to export or re-export, directly or indirectly, the Products to any country or any entity not in
compliance with or in violation of the national export administration laws, treaties, orders and regulations. Customers are requested
appropriately take steps to obtain required permissions or approvals from appropriate government agencies.

SEIKO NPC CORPORATION
15-6, Nihombashi-kabutocho, Chuo-ku,
Tokyo 103-0026, Japan

Telephone: +81-3-6667-6601
Facsimile: +81-3-6667-6611

http://www.npc.co.jp/
Email: sales@npc.co.jp
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