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STV6413

Audio/video switch matrix

Features

I2C bus control
m Standby mode with interrupt signal output

m Video section:
— 3 CVBS inputs, 2 CVBS outputs
— 3Y/Cinputs, 2 Y/C outputs
— 6dB gain on all CVBS/Y and C outputs
— Integrated 150 Q buffers

— 2RGB/FB inputs, 1 tri-state RGB/FB output
with 6 dB adjustable gain (from +3 dB to
+9 dB)

— Video muting on all outputs
— 2 slow blanking inputs/outputs

— Sync bottom clamp on all CVBS/Y and
RGB inputs, average clamp on C inputs

— Bandwidth: 15 MHz
— Crosstalk: 50 dB minimum

m Audio section:
— 3 stereo inputs, 3 stereo cu‘outs
— Stereo-to-mono sounz ~opobility
— 0/6/9 dB selectau'e gairi on one stzieo
input
— Full ranca volume control w th suft control
— Audic niing on all ouputs

Daoscription

“he STV641C is a highly integrated [12C bus-
contrc'le 1 wudio and video switch matrix,
optirinzen jor use in digital set-top box
eorhications. It provides the audio and video
1yutings required in a two SCART set-top box
design.

In a TQFP64 (10 x 10 mm) package, the
STV6413 is compatible with the STV6412A
(TQFP64 14 x 14 mm) used for designing boards
with two levels of integration.

April 2009

TQFP64
(10x10x1.40 mm)
(Thin Full Plastic Quac Flat Pack)

Table 1. Uevice summairy
‘ Orzer code Packaging
[STV6413D Tray
STV641.L T Tape and Ree
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STV6413 General information
1 General information
Figure 1. STV6413 pinout diagram
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1.1 I/0 pin description
Table 2. Pin description
Pin no. Name Function
1 Vce +5 V Supply
2 NC Not connected
3 DECV Video decoupling capacitor
4 Y/CVBSIN_ENC |Y/CVBS input from encoder

g
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General information

STV6413

Table 2. Pin description (continued)
Pin no. Name Function

5 GND Ground
6 YIN_ENC Y input from encoder
7 NC Not connected
8 CIN_ENC Chroma input from encoder
9 NC Not connected
10 R/CIN_ENC Red/Chroma input from encoder
11 RIN_ENC Audio right, input from encoder
12 GIN_ENC Green input from encoder %
13 LIN_ENC Audio left, input from encoder \
14 BIN.ENC |Blue input from encoder \\' ]
15 NC Not connected
16 DECA Audio decoupling capacitor \
17 GND Ground "
18 | Y/CVBSIN_VCR |Y/CVBS input from VCR SCART \<
19 LIN_VCR Audio left, input from VCR SCART \
20 RIN.VCR | Audio right, input from VCR SCs kT
21 CVBSIN_TV CVBS input from TV SCART_
22 LIN_TV Audio left, input filum TV SCART
23 RIN_TV Audio right, out Tro; TV SCART
24 VCCA Audic suTmTy voltage - or - audio supply decoupling
25 GNDA | Hngo_ground
26 NC '\ Not connected
27 ROU7 CINCH | Audio right output to CINCH
28 | LULT_CINCH |Audioleft output to CINCH
20 | ROUT_VCR Audio right output to VCR SCART

| \‘C_ LOUT_VCR Audio left output to VCR SCART

I~ 31 VCCAO Audio output supply voltage - or - main audio supply Voltage
32 ROUT_TV Audio right output to TV SCART
33 LOUT_TV Audio left output to TV SCART
34 NC Not connected
35 NC Not connected
36 NC Not connected
37 VCCB5 Video output buffer supply pin
38 BOUT_TV Blue output to TV SCART
39 VCCB4 Video output buffer supply pin
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STV6413

General information

Table 2. Pin description (continued)
Pin no. Name Function

40 GOUT_TV Green output to TV SCART
41 GNDB Video buffer ground
42 R/COUT_TV Red/Chroma output to TV SCART
43 VCCBS3 Video output buffer supply pin
44 Y/CVBSOUT_TV |Y/CVBS output to TV SCART
45 VCCB2 Video output buffer supply pin
46 COUT_VCR Chroma output to VCR SCART
47 VCCB1 Video output buffer supply pin %
48 Y/CVBSOUT_VCR | Y/CVBS output to VCR SCART \
49 FBOUT_TV | Fast blanking output to TV SCART \\' ]
50 FBIN_VCR | Fast blanking input from VCR SCART O
51 FBIN_ENC Fast blanking input from encoder B
52 C_GATE External MOS command for C_VCR bidirectiona r.;de
53 VDD +5V IC supply \<
54 NC Not connected \
55 sCL I2C bus clock \J
56 SDA I2C bus data o
57 GND Ground digital
58 IT_OUT Interrupt ouy B
59 SLB_TV |Slow Mlacking input/output from TV SCART
60 R/ICIN.VCR | rsdinput (or G Input) from VCR SCART
61 SLB_VCR | Slow blanking input/output from VCR SCART
62 GI'N _/CR Green input from VCR SCART
63 | \73612 +12 V supply
64 | BIN_VCR Blue input from VCR SCART
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General information STV6413
Figure 2. STV6413 block diagram
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STV6413

General information

Figure 3. STV6413 functional diagram
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Electrical characteristics

STV6413

2 Electrical characteristics
2.1 Absolute maximum ratings
Table 3. Absolute maximum ratings
Symbol Parameter Value Unit
Veeie Supply voltage for slow blanking sections 13.2 \Y
Veceao | Supply voltage for audio drivers 13.2 \
Veea Supply voltage for digital audio sections 10 \Y
Vbbp Supply voltage for digital sections 6 \Y ‘1
Vee, Veen | Supply voltage for video sections 6 | _‘/
Audio pins 0, Veea \
Vi Ipput voltage at pin Video.pins 0, ch or Y ouE: Vv
(in reference to GND) Bus pins vLbh
Slow blanking pins O Veete
Veso l1\/Iaximum ESp volt.age allowed. (human body mpdel: . w4 KV
00 pF capacitor discharged through 1.5 kQ serial resistor) i
Toper | Ambient operating temperature W 0to +70 °C
Tsta Storage temperature -20to +150 °C
2.2 Thermal data
Table 4. Thermal data €
Symbol Darameter Value Unit
Ringc | Junction-to-case th:';avl resistance 8.2 °C/W
Ryua | Junction-to-ambient thermal resistance(") 48 °C/W
Ty Mnxmu—'\t junction temperature 150 °C

1. Measu ~u o1 4-layer application board.

2.3
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Latch-up data

At an ambient temperature of 25 °C, all pins meet the following specifications:

® | trigger =200 mA or | trigger = -200 mA.

® Pin 58 (IT_OUT) does not meet this specification and the trigger current must be

limited to 100 mA.
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STV6413

Electrical characteristics

24 Electrical characteristics
Tame =25°C, Vecao =12V, Ve =5V, Vegi2=12V, Vpp =5V
Rga =600 Q Rgy =50 Q R_oyta = 10 kKQ R oyTy = 150 Q (unless otherwise specified).
Table 5. Supply section
Symbol Parameter Test conditions Min. Typ. Max. Unit
Vb Digital supply voltage 4.75 5 5.25 \Y
' ' - Decoupling capacitor on 112 12 12.8
Vcceao | Audio operating supply voltage | Veca \
8.5 9 9.5
- Connected to V¢ca _‘
Vee Video operating supply voltage 4.75 5 5.25 \Y
Slow blanking control supply
Veeio voltage 11.2 12 12.6 \
Table 6. Active mode (all channels ON) 7\
Symbol Parameter Test conditions Mir Typ. Max. Unit
Ipp Digital supply current Vpp=5V 45 10 mA
lcca | Audio supply current Veeao =12V, no load 9 15 mA
Total video supply current
lcov | (VectVeesi+Veese+VecsstVee [ Voe =5V, no load 43 60 mA
B4+Vcess)
Vociz =12V
lcci2 |12V supply current ’ S1L B nput mode 0 1 mA
SLB output mode, no load 2.5 4
Table 7. Standby mode &'l ¢ hannels OFF)
Symbol Parnewcr Test conditions Min. | Typ. | Max. | Unit
Ibb Digital sunply current Vpp=5V 4.5 10 mA
lccastp ! Aucio cupply current Veeao =12V, no load 3 mA
lccvsin :btal video supply current Vee =5V, no load 1 mA
“/able 8. Audio section
Symbol Parameter Test conditions Min. Typ. Max. Unit
VRlPPLE =500 mVRMS at 100
Hz,
SVR100 | Supply voltage rejection gain=0dB 60 70 dB
DECA filter cap = 47 pF 80
DECA filter cap = 220 pF
VRippLE = 500 MVpys at
SVR1K | Supply voltage rejection 1 kHz, 70 80 dB
gain=0dB
VlNDC Input DC level VCCA =9V VCCA/2 \Y
1S71 9/30




Electrical characteristics

STV6413

Table 8. Audio section (continued)
Symbol Parameter Test conditions Min. Typ. Max. Unit
Vinac | Input signal amplitude 2 VRems
Rin Input resistance 30 50 kQ
RiNmatch | Input resistance matching +2 +10 %
FRANGE Bandwidth 10 kQ gain - 0dB 50 kHz
Flatness |Spread of gain in audio band “0.5 Vys, 20 Hz to 20 kHz, 05 dB
gain=0dB
Channel separation, from audio |Vy =0.5 Vgyg at 1 kHz on ‘
. ; 80 90 iE
CS inputs one input, R pap = 10 kQ 70 74 B
between L & R of TV outputs gain=0dB J'_
Gi _Channel isolation from video V”‘.‘ =1Vppat 15 kHz on one 85 dB
inputs point
VOUT Output DC level VCCA =9V C Vioae Vv
Vore | DC offset change Switching between inputs 1 +15 mV
Rout |Output resistance 60 120 Q
. 1 Vrms input on each input o
PHD Phase difference channel at 1 kHz 3 deg.
V|N =1 VRM-’i at | WYz input
ASN | S/N ratio weighted CCi? 468-4 quasi 80 90 dB
pea:: gaiii=0dB
NI Eq.uwalent RMS input voltage N2 20 Hz, 20 kHz flat, gain 5 n
noise =0 dB
Go |0 dBgain 0-5 VRus, Rioap = 10 kO 05 +05 | dB
gain=0dB
. -62 dB to +6 dB
Ggtep | Gain step (see Figure 2) 2 dB
Gair. n atching between different |V, = 0.5 Vyyg at 1 kHz, )
GmaTCH1 4_ir puts of one output gain = 0 dB 0.5 0.5 dB
| Gain matching between left/right | V|y = 0.5 Vyys at 1 kHz, )
LG'V"‘T“ "= | outputs of one input channel gain=0 dB 0.5 0.5 dB
| Total harmonic distortion Voyt = 0.5 VRus at 1 kHz,
THDO |ENC Input at 0 dB LPF at 80 kHz, 0.01 0.05 o
THD6 | ENC Input at 6 dB volume level adjustment = 0.01 0.05
THD9 |ENC Input at 9 dB 0dB 0.01 0.05
VoL Output clipping level THD = 0.2%, 1 kHz 2.1 2.3 VReums
. Vin=1V THD = 0.3%
R IN RMS, ;
L Output load resistance gain = 0 dB 2 2.25 kQ
Mute | Mute suppression VN = 0.5 Vgysg, on one point 90 dB
10/30 1S7




STV6413 Electrical characteristics
Table 9. Video section
Symbol Parameter Test conditions Min. Typ. Max. Unit
Vpcin | DC input level Bottom sync pulse 2 \Y
lcLamp | Clamping current at Vpgn - 400 mV 1 2 mA
lLeak | Input leakage current Vin=Vpen+1V 1 10 pA
Cin Input capacitance 2 pF
ViN Max input signal Vec=5V 1.5 Vpp
DYN Dynamic output signal Vee=5V 3 Vpp
Bandwidth at -3 dB
BW - Y/CVBS Vin=1Vpp 12 15 MFiz
- RGB V|N =1 VPPV|NC = muted 12 15
Spread of gain in video band r
(15 kHz - 5 MHz)
Flatness | "y cvs Vin=1Vpp w05 | 9B
- RGB V|N =1 Vpp V|NC = muted L +0.5
CTi Crosstalk isolation between input | V|\ = 1.Vpp at 4.43 MHz on 60 dB
channel one point
an\
CTo Crosstalk isolation Vin=1Vppatf=4.43MHz, 50 dB
between output channel on one point, R oap = 10°0¢.
Rout |Output resistance 5 10 Q
Grge | Gain at RGB outputs ViN=1Vpp, vain = 6 dB 5.5 6 6.5 dB
Grgewm | Gain matching between R, G, B |V|y- 1V, gain =6 dB -0.3 0 0.3 dB
GrapsTE Step of gain |3¢5t06dB 0.75 1 1.25 dB
P
GYCVBS Gain on Y,/CVBS chanr.2i2 V|N =1 Vpp 5.5 6 6.5 dB
Gyoves Qaln matching betveor, 7, CVBS Viy=1 Vpp 05 0 05 dB
inputs
DCoyr |DC outzit voitage Bottom sync pulse 0.6 \
DPHI | Diiiarondal phase Vin=1 Vpp at 4.43 MHz 1 5 ° deg.
DG : Lifterential gain Vin=1Vpp at 4.43 MHz 1 5 %
| Muie |Mute suppression Vin =1 Vpp at 5 MHz on one 55 dB
| point
LNL Luminance non-linearity 0.3 3 %
VSN | Video S/N ratio Refer to Note 1 65 dB
Note: 1 S/N =20 log (Voyr Black to White = 0.7 Vpp / Vnoise (MVRYs) weighted CCIR 567).
1S71 11/30




Electrical characteristics

STV6413

Table 10. Chroma section
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vpein | DC input level 3 \"
Rin Input resistance 30 50 kQ
Cin Input capacitance 2 pF
AN Max input signal 1.5 Vpp
DYN Dynamic output signal 3 Vpp
DCoyt |DC output VCR voltage 22 \
CBW | Chroma bandwidth Cin=1Vppat-3db 10 MHz
CTi Crosstalk Isolation between input | V,y = 1 Vpp at 4.43 MHz on 55 0B
channel one input L
CTo Crosstalk Isolation between ViN = 1 Vpp at 4.43 MHz on 50 dB
output channel one input, R gap = 150 Q
Rout |Output resistance 5 o 10 Q
GOUTC Gain at OUTC VIN =1 Vpp 5.8 6 6.5 dB
Gcm | Gain matching between C inputs |Viy=1 Vpp -5 0 0.5 dB
Mute | Mute suppression Vin =1 Vpp at 4.43 MHz on 55 dB
one input
CToYdel s/héoma toluma delay, source |y, 4t 4.43 [ 1Hz, 20 ns
CToYdel Chroma to luma delay, source 20 ns
Y/C
o
Table 11.  Slow blanking sectior.
Symbol Parame?2r Test conditions Min. Typ. Max. Unit
Input mode
SLBlow |Inptt low ievel threshold 2.5 3.25 4 \Y
SLBhigh | I sut tugh level threshold 7.5 8.25 9 \"
N : Input current 50 100 pA
! Qutput mode
SLBlow | Output low level (Int. TV) 0 0.02 15 \Y
SLBmed | Output medium level (ext. 16:9) 5 5.75 6.5 Vv
SLBhigh | Output high level (ext. 4:3) 10 11 12
12/30 1S7




STV6413 Electrical characteristics

Table 12.  Fast blanking section

Symbol Parameter Test conditions Min. Typ. Max. Unit
Input mode
FB'O}‘:"/ Mg | |nput low/high level threshold 0.4 0.7 0.9 v
N Input current 2 10 pA
Output mode
FBLow |Output low level 0.5 \
FBHigy | Output high Level 3.0 3.4 3.8 \Y

At 50% on digital RGB
transients, at 2 V on FB rise

FBpeL |Fast blanking RGB delay transient, at 1 V on FB fall, 15 | S
CLoap = 10pF maximum
FB transitions at FB output CrLoap = 10 pF maximum |
FBTrans |- Rise time between 10% and 90% . [ ns
- Fall time between 90% and 10% 10
Table 13. C_Gate function output section ~\

Symbol Parameter Test conditicns Min. | Typ. | Max. | Unit
C_GATE-H | Pull-up resistor value to Vocpgy 20 kQ
. Iy =0mA 0.3
C_GATE-L | Output low level I = 1 mA 07 \Y

Table 14. Interrupt output sectio”:
Refer to Note 1.
Symbol Pararacte Test conditions Min. | Typ. | Max. | Unit
IT-Leak | High level lec kage External pull-up to 5 V 10 pA
- . I|N =0mA 0.3
IT-Low l(‘u.,)w low level (active) I = 1 MA 0.7 \Y

Note: i The interrupt is forced low when a change is detected on slow blanking inputs. It can be
used in standby mode to wake up the microprocessor. It is released when the I?C bus
register is read.

13/30
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STV6413

Table 15.  I2C bus characteristics
Symbol Parameter Test conditions Min. Typ. Max. Unit
SCL
Vi Low level input voltage -0.3 1.5 \"
Vi High level input voltage 23 55 \
I Input leakage current Vin=0to 55V -10 0 10 pA
SDA
Vi Low level input voltage -0.3 1.5
Vi High level input voltage 2.3 5.5 \
I Input leakage current Viy=0to 55V -10 0 10 p_A
C Input capacitance 10 -|_pF
tr Input rise time 1.5Vto3V ] \. 1_ ps
te Input fall time 3Vto15V '\ 300 ns
VoL |Low level output voltage loL =3 mA 0.4 \%
tr Output fall time 3Vtol5V ) 250 ns
CL Load capacitance 400 pF
Timing N\
tLow Clock low period o 4.7 ps
tyign | Clock high period 4 ys
tsupar | Data setup time —T N\ 250 ns
thp,par | Data hold time \L 0 340 ns
tsusTto | Setup time from 3|L:,k_h@h to 4 us
stop
tguF Start s2tup time following a stop 4.7 ys
tHp,sTA | S‘dr*_l-gld Time 4 ys
tgugﬂ_ j _Start setup time following clock 4.7 ps
|L \ low to high transition
14/30 ﬁ




STV6413 I2C bus selection
3 I2C bus selection
Data transfers follow the usual I2C format; i.e. after the start condition (S), a 7-bit slave
address is sent, followed by an eight-bit data direction bit (W). An 8-bit sub-address is sent
to select a register, followed by an 8-bit data word to be included in the register. The IC’s I12C
bus decoder enables the automatic incrementation mode in write mode.
String format
Write only mode (S = Start condition, P = Stop condition, A = Acknowledge
‘ S ‘ Slave Address ‘ 0 ‘ A ‘ Sub-address ‘ A ‘ Data ‘ A ‘ ~ \
Read only mode
’ S ‘ Slave Address ‘ 1 ‘ r I Sa_ta -
Slave address
Address A7 A6 A5 A4 | A3 A2 A1
—
Value 1 0 0 1 | 0 1 1
Auto increment mode
S | Slave address | 0 | A | Sub-address | A ‘ Data0 ‘ A | Datal ‘ A ‘ ... | Datan ‘ A ‘ P
Sub-address | Sub-address +1 | Sub-address + N
3.1 I2C bus addie::ses
Write acdress: 1001 0110 = 96(hex), read address: 1001 0111 = 97(hex)
Table 16. Ir.puc signal summary (write mode)
Reg. | Data
ad~.
| (ex ‘ d7 d6 d5 d4 d3 d2 d1 do
| Audio
TV stereo Soft
00h Mmono TV 0/6 dB TV volume-62 dB to 0 dB - 2 dB steps volume
mode
Not used .
o1h |VCRstereo | o o VCR audio CINCH TV/CINCH audio switch control
mono switch control audio gain
Note 1)
Video
VCR TV chroma
02h chroma VCR video and chroma switch control muted TV video and chroma switch control
muted

g
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STV6413

Table 16. Input signal summary (write mode) (continued)
Reg. Data
add.
(hex) d7 dé d5 d4 d3 d2 d1 do
RGB and . . Fast blanking
03h FB tri-state RGB gain RGB switch control mode/input selection
Miscellaneous
Not used VCR-C VCR-C Not used Notused | TVRorC
04h IT enable | SLB mode (see output ate control (see (see output
Note 1) control |9 Note 1) Note 1) selection
. . ENC audio input gain VCRR/C | ENCR/C |
05h VCR slow blanking TV slow blanking 0/6/9 dB sub clamp | sub.olamp
Standby
Not used Not used i
06h (see TV outputs g&?ig otlltCLFl(ts (see TVinputs ! V7R inbuts | ENC inputs
Note 1) P P Note 1) |
Note: 1  Atregister address 06h, bits marked “Not used” must be set ‘¢ “1". All other bits marked “Not
used” must be set “0”.
Table 17. TV audio output
Reg. Vala
add. Description Bits Comments
(hex) d7 ‘ 46 | d5|d4 |d3 | d2 | dl1 | dO
—_—
Soft volume change 1 X)) X | XCgh X | X 0 |Active
o J X! X | X | X |X|X]| X | 1 |Disabled
Level adjustment £ X | X 10 0 0 0 0| X |0dB
) ! b2 x| x| 1] 1]1]1]|1]X|-62dB(-2dB/step)
00 N
. X0 | X | X | X|X|X | X |0dB
6 dB extra gain Vix 1 x x| x| x| x| x|+6a
TV s*ei2¢ or mono mode 1| O XXX X XXX 0= stereo
7 1 X| X | X | X ]| X | X | X |1=mono

16/30
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I12C bus selection

Table 18. Audio selection & VCR audio output
Reg. Data
add. Description Bits Comments
(hex) d7 | d6 | d5 | d4 | d3 | d2 | d1 | dO
X X X X X 0 0 0 |Muted
X[ X | X | X | X]O0 0 1 [Encoder L/R selected
X | X | X | X | X 0 1 0 |VCR L/R selected
TV & CINCH audio 3 X X X X X 0 1 1 | Not allowed
output selection X | X | X | X | X 1 0 0 [TV L/R selected
X | X | X | X | X |1 0 1 | Not allowed
X X X | X | X 1 1 0 |Not allowed
X X X X X 1 1 1 | Not allowed “
01h o X | X[ X|X|o|X|X]|X|odB
CINCH audio gain T oix x| x| x| 1]x]|x/|x |FollowTVvGain
X X 0 0 X X X X | Muted
. . X X 0 1 X X X X |Encoder | /R selected
VCR audio output selection 2 x | x 1 ol x| x| x| X |Tvis solected
X X 1 1 X X X X Not cllowed
0 X X | X | X | X X .. | 0= stereo
VCR stereo or mono mode 1 1 x| x| x| x| x % | ¥ |1 =mono
IS72 17/30
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STV6413

Table 19.

TV & VCR video selection

Reg.
add.
(hex)

Description

Bits

Data

o
~

Q
o

Q
(3]

d4

d3

d2

d1

do

Comments

02h

TV video output selection

x

XX X X X X X

x

XX X X X X X

x

XX X X X X X

x

XX X X X X X

x

XX X X X X X

_. a aa00O0

O e N = I Y )

O = G o R o, Y

Y/CVBS muted & chroma
muted
Y/CVBS_ENC &
R/C_ENC
Y_ENC & C_ENC
Y/CVBS_VCR &
R/C_VCR

Not allowed

Not allowed

Not allowed

Not allowed

TV chroma output control

X X

X X

X X

X X

o

Chroma (‘:;n—‘.d_'o);
d2d1cd

| Chionia orce to mute

VCR video output selection

x

XX X X X X X

b4 1 OO0 a2 a0

S S o,

- O

XX X X X <

XX XXX X*

3

X X X X X X 3¢

>

XX X XX X X

//CVBS muted & chroma
muted
Y/CVBS_ENC &
R/C_ENC

Y_ENC & C_ENC
CVBS_TV & chroma
muted

Not allowed

Not allowed

Not allowed

Not allowed

VCR chroma output contrs:
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STV6413

I12C bus selection

Table 20. RGB & fast blanking outputs
Reg. Data
add. Description Bits Comments
(hex) d7 | d6 | d5 | d4 | d3 | d2 | d1 | dO
X| X[ X | X | X | X]O0 0 | FB forced to low level
Fast blanking control o X| X[ X | X | X [|X]|O0 1 | FB forced to high level
9 X | X | X|X|X|X]| 1] o0 |FBfromEncoder
X | X[ X | X | X | X]1 1 |FB from VCR
X| X[ X|X]0| 0] X | X |Muted
RGB selection o X| X[ X | X |0 1 X | X |RGB_ENC selected
X[ X[ X | X |1 0 | X | X |RGB_VCR selected
X| X | X | X 1 1 X | X |Not allowed |
X|X|0]|]0]| X | X ]| X | X |+6dBgain
03h o X| X |0 1 X | X | X | X |+5dBgain
X | X |1 0| X | X | X | X |+4dBgain
RGB gain X | X 1 1 X | X | X | X |+3dB@aia
rC (8B exira gain
X0 | X | X | X|X|X|Xx ™ .
1 X 1 x x| x!x!lx!|x 3 db for weak input
signals
o [ x [x e x| x e x [ e cupus v
RGB and FB control 1
1 xIx I x !l x| x!|x RG-_B and FB outputs
active
Table 21. Miscellaneous Control
Reg. Data
add. Description Bits — ——— Comments
(hex) a’ | d6 | d5 | d4 | d3 | d2 | d1 | dO
. X | X | X | X | X 0 0 0 |Red signal selected
R/C TV output selection ! X| X | X | X | X ]| O 0 1 | Chroma signal selected
» X| X | X[ X | 0] 0| 0| X |Highlevel
C_gate output countrol 1 x | x| x| x 1 0 0 | X |Low level
X[ X | X]|]0|X]|]O0 0 | X |Tri-state mode (high
04h C_\'CF output control 1 impedance)
| X | X | X |1 X |1 0] 0| X |Active
| X0 | X | X | X ] 0] 0] X [Normal mode
| Slow blanking mode 1 X |1 X | X | X ] 0| 0| X |SLBTVisdriven by SLB
VCR
0| X | X | X | X ] 0| 0| X |Nointerruptflag
{I"enable Volg x| x| x| x|o]| o] X |[Tenavle

g

19/30




I12C bus selection STV6413

Table 22. Slow blanking & inputs control

Reg. Data
add. Description Bits Comments
(hex) d7 |d6 | d5 | d4 | d3 |d2 | dl|dO
X | X | X | X | X ]| X | X | O |Bottom level clamp
Encoder R/Csub clamp 1 X| X[ X[ X | X]| X ]| X 1 | Average level clamp
X | X | X | X | X ]| X ]| 0| X |Bottom level clamp
VCR R/Csub clamp 1 X[ X | X | X | X | X |1 X | Average level clamp
0 dB for normal audio
inputs
. X | X X | X 0 0 X | X .
Ecr;.clzjosctjri; |:tput level 2 x| x x| x1!o 1 x | x ;16 Stlz for weak audio ‘
) X | X | x| x[1]o]|x]|x]|" ._
+9 dB for weak auc’»
05h .
inputs
X|X|]0|0]| X | X | X | X [Inputmoce v
. X| X|0]| 1| X | X | X | X [Outpri<eV
Slow blanking TV.SCART | 2| 5 |y | 1 | 0| x | X | X | X 1St 150 format
X | X 1 1 X | X | X | X |Sutput 4/3 format
0|0 | X | X | X | X ]| X | X | Input mode only
. O |1 | X | X | X ]2 X | X |Output<2V
Slow blanking VCR SCART |21 4 | o | x | x | x | » | » | X |Output 16/9 format
11| x| x| xlx ] X | X |Output 4/3 format
P )
Table 23. Standby modes
Reg. Data
add. Description Bits | — Comments
(hex) _*-07 i 6 |d5 | d4d | d3 |d2 | dl | dO
. \ 1 X | X | X 1 X | X | 0 |Inputs active
ENC inputs o[ x ) x| x| x| 1 |inputs disabled
. 1 X | X | X 1 X 0 X | Inputs active
VCR inputs T ols x| x| x| 1| x| 1] x |inputs disabled
C 1 X | X | X |1 0 | X | X |Inputs active
TVinpu's Vol x| x| x| 11| x| X |inputs disabled
Audio & video outputs ON
1 [ X | X |0 1] X]| X ]| X . .
"
P CR outputs 1 1 X | x 1 1 x | x| x Audio & video outputs

| 96 OFF

I Audio & video outputs ON
CINCH outputs 1 Audio & video outputs
OFF

Audio & video outputs ON
TV outputs 1 Audio & video outputs
OFF

Only I2C bus and slow
Full stop 1 1 1 1 1 1 1 1 | blanking detection parts
are supplied.

J
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STV6413

I12C bus selection

Table 24. Output signals (read mode)
Reg. s . Data
Add Description | Bits Comments
' d7 | d6 | d5 | d4 | d3 | d2 | d1 | dO
Slow blankin X X X X X X 0 1 |Input<2V
TV SCART 9 2 | x| x| x| x| x| x| 1] o |inputi6/9format
X X X X X X 1 | Input 4/3 format
Slow blankin X X X X 0 1 X X |Ilnput<2V
VoR SG ARTQ 2 | x| x| x| x| 1| o] x| X |input16/9 format
X X X X 1 1 X X | Input 4/3 format
X X X 0 X X X X | No change since read
Interrupt flag 1 X X X 1 X X X X | One change has been ‘
detected (refer to Note ) J
Note: 1  The interrupt flag will be cleared when this register is read. To prepare for a r.2vv interrupt, a

“1” must be re-written in the IT Enable bit (Reg. 04, d7).

3.2 Power-on reset — bus register initial cono:tions
Power-on reset is active when the supply Vpp is less tha 8.5 volts. Non-significant bits (X)
are pre-set to “0”
Table 25. Power on reset A
Reg. Data
add. I Comments
(hex) | d7 | d6 | d5 | d4 | d3 | d2 (1 ‘ 10
00h 0 0 0 0 0 0 0 0 Aquo TV and CINCH outputs are in stereo mode, 0 dB
gain adjustment.
01h 0 0 0 a 0 0 0 0 TV, CII\.IC.H and VCR audio outputs are muted. VCR
output is in stereo mode.
02h 0 0 L 0 0 0 0 0 |VCR, TV video outputs are muted.
K] — -
03h 0 5 0 0 0 0 0 0 Fast.blarjkln.g is forced to ‘0’. RGB outputs are muted
| and in high impedance.
04h + 0 0 0 0 0 0 0 0 |C_GATE is high. C_VCR is high impedance.
I Encoder and VCR R/Csub bottom level clamp, RGB
I 05h 0 0 0 0 0 0 0 0 |outputs 6 dB gain, and slow blanking parts are in read
mode.
06h 0 0 0 0 0 0 0 0 | Allinternal blocks are ON.

g
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Figure 4.

Volume control characteristics
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STV6413 Input/output groups

4 Input/output groups
Figure 5. Bottom clamped video inputs Figure 6. Fast blanking inputs (pins 50 and
(pins 4, 6, 12, 14, 18, 21, 62 and 64) 51)
r ; v Voo 5V Veeei 5V @i !

74

L
Protected P

_|
|
|
|
|
|
|
| 15kQ ¢————
| tri
[ |
ad Protected Pad

Figure 7. R/C clamped video inputs (pins 10 Figure 8. Average clamped video inputs (pin

and 60) 8
Vee 5V
TNV 5V!
' | Is
| NS
R/C inputs may be configured either as a | |
bottom clamped input or as an averag? | |
clamped input. In either case, the |
simplified input schematic is vary ciuse | |
to one of the graphics shov'n above. | | .
| |
L — — 4
Protected Pad
Figure 9.  Frast blanking output (pin 49) Figure 10. C-gate logical output (pin 52)
| ~ 4"
| — — — 1
| Veest 5V o Vec 5V | Vee 5V |
Vee 5 v7| | |
l | | |
| | |
| 18 kQ | |
| L |
| 50 Q | |
- | I |
= | o | |
% L _ . L — — — 4
Protected Pad Protected Pad
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STV6413

Figure 11. Video outputs (pins 38, 40, 42, 44,

46 and 48)

Figure 12.

Audio outputs (pins 27, 28, 29, 30,
32 and 33)

Veegt,2..7 5V

Ve 5V
o
|
L 7ZZ77_
l Protected Pad

r 1
Vocao 12V

1

|
|
|
|
60Q |
i
|
|
|

L — —

Figure 13. Audio inputs pins 11, 13, 19, 20, 22 Figure 14.

and 23)

Interrupt ou pu't \nin 58)

Voca 9V

l 50 kQ Voo/2

o

L — — —
Protected Pad

Protected Pad

Figure 15. _Snw olanking I/0 (pins 59 and 61)

Figure 16.

I2C bus (SDA) (pin 56)

| VCC 12V * *
| ,) _
lr Vogiz 12V

I |

|

| |
Protected Pad

- - - - Acknowledge

10 kQ
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STV6413 Input/output groups

Figure 17.  I2C bus (SCL) (pin 55)

r— - — — 7
VDD 5V : : Float
| |
| |
| I 10kQ
|
| |
| | v
| |
L - — - _— 1
Protected Pad
Figure 18. Power supply connection
VeeB1  VeeB2  VeeB3 VB4 VeeB5  VecAO VocA Vec  Vecl? Voo  Float
\\
12 < 0 i 12 5V
21 - —lﬁ! 5} {57} —

GNDP GNDA GNDref GNDV GDD

These symbols reprasan: some huge diode and Zener-like components used for ESD
# % protection of the e 7ic 2.

They are nct s \pposed to be paths for any current in normal operation mode.

g
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Application diagram STV6413

5 Application diagram

Note: The application diagram presented here is an example only and is subject to change without
notice. The real application diagram will depend on application conditions and constraints.

Figure 19. STV6413 application diagram

750

75Q

75Q

STV6413
SCL
uc INT
H 1
2200
v imtl—L
I 759Q gﬁﬁ
NN S o T T L L ok oed e Lk ek L TT S
I 4'§FT T47UF 47ni-47nF-L j =] =] : e 4.7uF 4700 L :
: :
: RM 47uF 4700 :
:g-«ugm gg ' 2 CINCH '
Note:  For more details refer to STV6412A Application Note.
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STV6413 Package mechanical data

6 Package mechanical data

Figure 20. 64-pin, thin full plastic quad flat pack (TQFP)

e — I
L 00NN0AR0ANAONNT] 5
= = =
% o % ‘
UTTUOUTUOIono. | &
IFSEN':'IFICATION P —o—l
L
~-
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Package mechanical data STV6413
Table 26. 64-pin TQFP dimensions
mm Inches
Dim.
Min. Typ. Max. Min. Typ. Max.
A 1.60 0.063
Al 0.05 0.15 0.002 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
b 0.17 0.22 0.27 0.007 0.009 0.011
C 0.09 0.20 0.004 0.008
D 12.00 0.472 B —I
D1 10.00 0.394
E 12.00 0.472 Paiad
Ei 10.00 0.394 \
0.50 0020
K 0° 3.5° 7° 0° 350 7°
0.45 0.60 0.75 0018 |  0.024 0.030
L1 1.00 | oo
Number o pins—
N 64 ND | 1. [ ONE 16
6.1 Environmentally-fri2nclly packages
In order to meet ervirorrreatal requirements, ST offers these devices in different grades of
ECOPACK® pack ag 3¢, depending on their level of environmental compliance.
ECOPACK s)ecifications, grade definitions and product status are available at: www.st.com.
ECOPACW¥is an ST trademark.
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Revision history

Table 27. Revison revision history

Date Revision Changes
September 2001 1.0 First issue
December 2001 1.1 Pin list updated.
STV6413 Product Preview updated to datasheet. Order
codes updated. Note added to Section 2.2: Thermal
March 2002 12 data on page 8. Test Conditions updated for total
harmonic distortion values in Table 8: Audio section. |
July 2002 1.3 Modification to Note 1 on page 16
Reformatted to new corporate template. Cnorrociions to
March 2007 1.4 Figure 19: STV6413 application diagrain cn zage 26
and addition of application diagram dis sicimer.
April 2007 > Added values for Ry yc and v« it Section 2.2: Thermal
data on page 8 .
01-Apr-2009 3 Preliminary barne: i>ryaved, Section 6.1:

Environmenta'!+-‘aordly packages added.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaric:> (‘ST ) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services e scrioed herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and service s uescribed herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services descriv eu 1ierein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rig%i 1. g:anted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a licziisc grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as « v rantv covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained the.en.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS ANC CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OF SALT OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FCR A FAFE.TICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT €r ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN \'RiTInéd BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR W AR\’ AivTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS O SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPZRT. O:1 =ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE UL ¥y IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST oradwucts with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warrani, graiied by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability: of 3T.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2009 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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