NJW1320

WIDE BAND VIDEO SWITCH WITH I°C BUS

B GENERAL DESCRIPTION

The NJW1320 is a Wide Band Video Switch with I°C BUS.The
NJW1320 includes switch of 4-input 3-output and 6dB amplifier. It is
suitable for Y, Pb, and Pr signal because frequency range is
50MHz.The NJW1320 includes external logic control terminals and
external logic discernment terminals. The NJW1320 is suitable for
PTV, DTV, PDP and other high quality AV systems.

B FEATURES
@ Operating Voltage 9.0V
@ 4-input 3-output 3-Circuits (Y, Pb, and Pr signal)
® Wide frequency range 0dB at 50MHz typ.

@ Internal 6dB amplifier (Selectable Bypass or 6dB)
® External logic discernment terminal

@ External logic control terminal

@ Selectable slave address

® Power Save Circuit

@ °C BUS control

® Bi-CMOS Technology

@ Package Outline QFP48
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BWPIN CONFIGURATION
A AN N (9] ™
N iy N = = ™ = =
533«)533&1533‘—0
0090Xp00xXxp520%X
O>odzx>adAxT>na2D
38 25
YIN4 [IT] 39 24 1T 1 ADR
GND [T} [ 1T 1 SDA
Pb IN4 [T 7 SCL
GND [T} 171 DGND
PriNd [TT] [ TT 1 GND
V+ 11 1T 1 VREF
YIN3 1T ' TT 1 PORTO
GND [T} 'TT1 PORT1
Pb IN3 [1T] [TT ] PORT2
GND [IT] 48 Q 1511 ] PORT3
1 14
N N A — -—
29355959595958
& O > Q) ﬁ & O >0 g Q) i O
1. PrIN3 15. PORT3 25. AUX0 39.Y IN4
2. GND 16. PORT2 26. AUX1 40. GND
3. Y IN2 17. PORT1 27. ProOuUT3 41. Pb IN4
4.GND 18. PORTO 28. Pb OUT3 42. GND
5. Pb IN2 19. VREF 29.Y OUT3 43. PrIN4
6. GND 20. GND 30. AUX2 44.V+
7.PriN2 21. DGND 31. Pr OUT2 45.Y IN3
8. GND 22. SCL 32. Pb OUT2 46. GND
9.Y IN1 23. SDA 33.Y OUT2 47.Pb IN3
10. GND 24. ADR 34. AUX3 48. GND
11. Pb IN1 35. Pr OUT1
12. GND 36. Pb OUT1
13. Pr IN1 37.Y OUT1
14. GND 38. GND
Py New Japan Radio Co. LEd.
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NJW1320

B ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage V' 12.0 V
Power Dissipation Pp 1875(note) mwW
Operating Temperature Range Topr -25t0 +75 °C
Storage Temperature Range Tstg -40 to +150 °C

(Note) At on a board of EIA/JJEDEC specification. (76.2 x 114.3 x 1.6mm Two layers, FR-4)

B ELECTRICAL CHARACTERISTICS (V'=9.0V, R =10KQ, Ta=25°C)

@®VIDEO

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Operating Voltage Vv 8.0 9.0 | 10.0 \Y;
Operating Current lee No signal - 70 100 mA
Maximum Output Voltage Vom f=100kHz, THD=1% 2.0 25 - Vp-p
Voltage Gain 1 Gv1 Z(ij”; Kﬂogggz, 1.0Vp-p Sin signal 60 | 64 | 68 | dB
Voltage Gain 2 Gv2 g?;;sgomzé 1.0Vp-p Sin signal 205 | 00 | 05 | dB
Frequency Characteristic 1 Gf1 E/(ijngﬁ/lool\gzz/ 100kHz, 1.0Vp-p Sin signall - _ 0 - dB
Frequency Characteristic 2 Gf2 \B/;]pzaSSOSMMHOngOOkHZ’ 1.0Vp-p Sin signal - _ 0 - dB
Cross talk 1 CTB1 Vin=4.43MHz,1.0Vp-p Sin signal - -60 -50 dB
Cross talk 2 CcTB2 Vin=30MHz,1.0Vp-p Sin signal - -40 - dB
Differential Gain DG Vin=1.0Vp-p 10step Video signal - 0.3 - %
Differential Phase DP Vin=1.0Vp-p 10step Video signal - 0.3 - deg
S/N SNv Vin=1.0Vp-p,100% White Video Signal - 65 - dB
@PORT, AUX

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
PORT Input Voltage H VperH 3.5 - 55 \Y
PORT Input Voltage M Verm 1.4 - 24 \Y
PORY Input Voltage L Vero 0 - 0.8 \
AUX Output Voltage H V auxH 3.5 - 55 \Y
AUX Output Voltage M Vauxm 1.4 - 2.4 Vv
AUX Output Voltage L VauxL 0 - 0.8 \Y
ADR Input Voltage H V ADRH 3.5 - 5.0 \Y
ADR Input Voltage L V ADRL 0 - 1.0 \Y

New Japan Radio Co. LEd. Ty
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NJW1320

EWTIMING ON THE I°C BUS (SDA,SCL)

SDA
1!
ts N t “—> —> ts "’| |<_ thp:sTA BUF
| tsupar | I
SCL
trp:sTA < > N < > tsussta N
s tLow tHp.paT tricH Sr p s

BCHARACTERISTICS OF I/0 STAGES FOR I°C BUS (SDA,SCL)
I>C BUS Load Conditions

STANDARD MODE: Pull up resistance 4kQ (Connected to +5V), Load capacitance 200pF (Connected to GND)

Standard mode
PARAMETER SYMBOL UNIT
MIN. | TYP. | MAX.
Low Level Input Voltage Vi 0.0 - 1.5 \Y
High Level Input Voltage Vin 2.7 - 55 \%
Low level output voltage (3mA at SDA pin) VoL 0 - 0.4 \Y,
Input current each I/O pin with an input voltage i 10 ) 10 A
between 0.1Vpp and 0.9Vppmax ' H

New Japan Radio Co.LEd.
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NJW1320

BCHARACTERISTICS OF BUS LINES (SDA,SCL) FOR I°C-BUS DEVICES

Standard mode
PARAMETER SYMBOL UNIT
MIN. TYP. | MAX.

SCL clock frequency fscL - - 100 kHz
Hold time (repeated) START condition. thp:sTA 4.0 - - us
Low period of the SCL clock tLow 4.7 - - us
High period of the SCL clock thicH 4.0 - - us
Set-up time for a repeated START condition tsu:sta 4.7 - - us
Data hold time N°T®) tHD:DAT 0 - - us
Data set-up time tsu:paT 250 - - ns

Rise time of both SDA and SCL signals tr - - 1000 ns
Fall time of both SDA and SCL signals tr - - 300 ns
Set-up time for STOP condition tsu:sto 4.0 - - us
Bus free time between a STOP and START condition tsur 4.7 - - us
Capacitive load for each bus line Co - - 400 pF
Noise margin at the Low level VL 0.5 - - \Y,

Noise margin at the High level Von 1 - - \%

C, ; total capacitance of one bus line in pF.

NOTE). Data hold time : thp.par
Please hold the Data Hold Time (tup.par) to 300ns or more to avoid status of unstable at SCL falling edge.
The SDA block in the NJW1320 does not hold data. Add external data-delay-circuit of the SDA terminal, in case of not
providing a hold time of at least 300nsec for the SDA in the master device.

The time-consists of the data-delay-circuit of the SDA terminal are as follows.

(a) Low level > High level: Tih = Rp*Cp
(b) High level > Low level: Tu. = Rp*Cp

In addition, Schottky barrier diode (SBD) influences a Low level at the Acknowledge. Therefore choose the low forward voltage
(Vf) as much as possible.

VDD
Rp Rp
SCL
- ===oc —L
MASTER | SBD
| I soA[ NJW1320
| I
| Ro CDI
1 I
I ————— -l
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H TERMINAL DESCRIPTION
No. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
Y1 |N V‘* V+ V+

11 Pb1 IN Y1IN

3 Pr1IN x :m

3 Y2 IN VAN

5 Pb2 IN Pb1 IN

7 Pr2 IN Component signal Pb2 IN 150kQ | 1000 4.4V
45 Y3 IN input terminal Pb3IN )
47 Pb3 IN Pb4 IN

1 Pr3 IN Pr1 IN

39 Y4 IN Pr2IN

41 Pb4 IN Pr3IN

43 Pr4 IN

v* v*
PORTO

18 PORTO N | PORTT % ]

17 PORT1 Logic input terminal PORT2 L— AV -
16 PORT2 PORT3 660

15 PORT3 100kQ

V+ V+ V+
Reference voltage ‘TI' 660
VREF [ > .
19 VREF terminal 5.0V
48kQ

2

4

6

8

10

12

14 GND Ground terminal -
20

38

40

42

46

48

21 DGND Ground terminal -

Yy New Japan Radio Co. LEd.
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NJW1320

No. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
ScL
spa [
22 sScL IZZC clock terminal )
23 SDA I°C data terminal 80kQ
v* v* E,VREF

Slave address —— )

24 ADR setting terminal ADR
66Q E;L
v* v* v*
1kQ
25 AUXO0 . AUXD ov
26 AUXA Auxmaryé 3 t\/?lueg V(lnltage AUX — f%i | 1.9V
27 AUX2 output termina ﬁﬁg 50V
28 AUX3
v* v*
37 Y1 0UT o
34 Y2 OUT v3 OUT
31 Y3 OUT Pb1 OUT
36 Pb1 OUT Component signal Pb2 OUT > 3.0V
33 Pb2 OUT output terminal Pb3 OUT :
30 Pb3 OUT Pr1 OUT
35 Pr1 OUT Pr2 OUT A
32 Pr2 OUT Pr3 OUT 500
29 Pr3 OUT
mn
44 V+ Supply voltage terminal -
New Japan Radio Co. LEd. —
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NJW1320

B DEFINITION OF I°C REGISTER

+1°C BUS FORMAT

MSB LSB MSB LSB MSB LSB
‘ S ‘ Slave Address ‘ A ‘ Data ‘ A ‘ Data ‘ A ‘ P ‘
1bit 8bit 1bit 8bit 1bit 8bit 1bit  1bit
S: Starting Term
A: Acknowledge Bit
P: Ending Term
¢SLAVE ADDRESS
R/W: Set the Write Mode or Read Mode.
ADR: Set the Slave Address by “ADR” terminal.
Slave Address Hex
MSB LSB -
1 ] o ] o] o] of o [ar|rRW]| -
€ R/W =0 : Write Mode, ADR = 0/1 -
1 0 0 1 0 1 0 94(h)
1 0 0 1 0 1 1 96(h)
* R/W: 1: Read Mode, ADR = 0/1 -
1 0 0 1 0 1 0 1 95(h)
1 0 0 1 0 1 1 1 97(h)
¢CONTROL REGISTER TABLE
< Write Mode >
No. BIT
D7 D6 ps | b4 | D3 D2 D1 DO
Data1 PS2 PS3 OuUT1 ouT2
Data2 ouT3 | *
Data3 AUXO0 AUX1 | AUX2 AUX3
* : Don’t Care
< Read Mode >
No. BIT
D7 D6 D5 D4 D3 D2 D1 DO
Data PORTO PORT1 PORT2 PORT3
¢CONTROL REGISTER DEFAULT VALUE
Control register default value is all “0”.
No. BIT
D7 D6 D5 D4 D3 D2 D1 DO
Data1 0 0 0 0 0 0 0 0
Data2 0 0 0 0 0 0 0 0
Data3 0 0 0 0 0 0 0 0
'y New Japan Radio Co. Ltd.
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BINSTRUCTION CODE

NJW1320

¢POWER SAVE, OUTPUT SETTING

BIT
No.
D7 D6 D5 D4 D3 D2 D1 DO
Data1 PS2 PS3 OUT1 OouT2
Data2 ouT3 *
* : Don’t Care
oPS2, PS3: Power Save Setting
Power Save D7 D6
OUT1 ON OUT2 ON OUT3 ON 0 0
OUT1 ON OUT2 ON | OUT3 OFF 0 1
OUT1ON | OUT2 OFF | OUT3 ON 1 0
OUT1 ON | OUT2 OFF | OUT3 OFF 1 1
ON: Power Save OFF, OFF: Power Save ON
eOUT1: Output 1 Setting
Output 1 D5 D4 Gain D3
YIN1 PbIN1 PriN1 0 0 6dB 0
YIN2 PbIN2 PriN2 0 1 0dB 1
YIN3 PbIN3 PriN3 1 0
YIN4 PbIN4 PriN4 1 1
«OUT2: Output 2 Setting
Output 2 D2 D1 Gain DO
YIN1 PbIN1 PriN1 0 0 6dB 0
YIN2 PbIN2 PriN2 0 1 0dB 1
YIN3 PbIN3 PriN3 1 0
YIN4 PbIN4 PriN4 1 1
eOUT3: Output 3 Setting
Output 3 D7 D6 Gain D5
YIN1 PbIN1 PriN1 0 0 6dB 0
YIN2 PbIN2 PriN2 0 1 0dB 1
YIN3 PbIN3 PriN3 1 0
YIN4 PbIN4 PriN4 1 1
New Japan Radio Co. LEd. e
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NJW1320

¢ AUX: AUXILIARY SETTING
Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
Data3 AUXO0 AUX1 AUX2 AUX3
AUXO0 D7 D6
L 0 0
M 0 1
H 1 1
AUX1 D5 D4
L 0 0
M 0 1
H 1 1
AUX2 D3 D2
L 0 0
M 0 1
H 1 1
AUX3 D1 DO
L 0 0
M 0 1
H 1 1
¢PORT: PORT SETTING
Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
Data PORTO PORT1 PORT?2 PORT3
PORTO D7 D6
OPEN 0 0
L 0 0
M 0 1
H 1 1
PORT1 D5 D4
OPEN 0 0
L 0 0
M 0 1
H 1 1
PORT?2 D3 D2
OPEN 0 0
L 0 0
M 0 1
H 1 1
PORT3 D1 DO
OPEN 0 0
L 0 0
M 0 1
H 1 1
Ty New Japan Radio Co.LEd.
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B TEST CIRCUIT

NJW1320

V+ Y1 OUT Pr1 OUT Y2 OUT Pr2 OUT Y3 OUT Pr3 OUT AUXO0
o Pb1 OUT AUX3 Pb2 OUT AUX2 Pb3 OUT AUX1
R13 R14 R15 R47 R16 R17 R18 R48 R19 R20 R21 R49 R50
s cas 10kQ 10kQ 10kQ 10k 10kQ 10k 10kQ 10kQ ’%om 10kQ 10kQ 10kQ 10k
100uF T O.1pF
l c25| |c26c27| |c28C29| |c30 c31| |c32c33| |c3ac3s| |c3s c37| |c38c39| |caoc41| |ca2
+To.AuF [+ ToAuF [+T0.1pF +T0ApF [+ ToApF [+T0.1pF +T0.AuF [+ JOAuF [+ T0.1uF
T 10uF 104F, 10uF 10uF 10pF| 10pF, 10pF| 10pF, 10pF
Y4 IN  c11F 38 37 36 35 34 33 32 31 30 29 28 27 26 25 ADR
o = #1139 24—0
5001750 o 0.1uF
SDA
40 23——©
Pb4 IN  cs 1F SCL
O # 41 220
R2
5001750 ¢4 0.14H
42 21—+
Pr4 IN  cs wF
Bt &
o * NJW1320 2
500750 oo 4
1 c43
—44 19—8—=*
1uF
Y3IN c71F PORTO
45 18—
R4
500/750 cg 0.14F
PORT1
+—46 17—0
Pb3 IN cg 1wF PORT2
* 47 16—©
RS
50Q/75Q ¢10 0.1uF
PORT3
+—48 15—0
1 2 3 4 5 6 7 8 9 10 11 12 13 14
+ 11 Jﬁ + c13 'J’ + c15 J’ + c17 J’ + c19 ’L +_c21 'J’ + C23 J”
1yF TC12 1uF TC14 1uF TC16 1uF TC18 1uF T C20 1uF T C22 1uF T C24
0.14F 0.1 0.1pF 0.1pF 0.1pF 0.1pF 0.1pF
R6 R7 R8 R9 R10 R11 R12
500/75Q 500/750 500/750 500/750 50Q/750 500/750Q 500/750Q
Pr3 IN Y2 IN Pb2 IN Pr2 IN Y1IN Pb1 IN Pr1IN
New Japan Radio Co. LEd. TR
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NJW1320

BAPPLACATION CIRCUIT

V+ Y1 OUT Pr1 OUT Y2 OUT Pr2 OUT Y3 OUT Pr3 OUT AUX0
o Pb1 OUT AUX3 Pb2 OUT AUX2 Pb3 OUT AUX1
. | 10kQ 10kQ 10kQ 10kQ
100pF 0.1uF 0.1uF 0.1uF 0.1uF 0.1pF 0.1pF 0.1pF 0.1pF 0.1uF 0.1uF
l 10pF|* | 1opF|* | 1opF|* 10pF|* | 1opF|* | 1opF|* 10pF [*|  10pF|* 10pF |+
R1 R2 R3 R4 R5 R6 R7
Tmsm 1.5kQ 1.5kQ 1.5kQ 1.5kQ 1.5kQ 1.5kQ 1.5kQ 1.5kQ
Y4 IN 1F 38 37 36 35 34 33 32 31 30 29 28 27 26 25 ADR
o [ La;_[ 39 24—
75Q 0.1pF
SDA
340 23—©
Pb4 IN TF SCL
O [ LEJ 41 2—0
750 0.14F
42 21—+
PraIN o " .
o NJW 1320 20
75Q 0.1pF
—44 19— 8—=k
1uF
Y3 IN 1WF PORTO
45 18—0
75Q 0.1pF
PORT1
3—46 17—
Pb3 IN 1w PORT2
47 16—o0
750 0.1pF
PORT3
3—48 15——O
1 i 3 i 5 j‘: 7 i 9 10 11 12 13 14
E: 1uF T 0.1pF E 1uF T 0.1pF E: 1uF T 0.1pF E 1uF T 0.1pF E 1uF T 0.1pF E 1uF T 0.1pF E 1uF T 0.1pF
750 750 750 750 750 75Q 750
Pr3 IN Y2 IN Pb2 IN Pr2 IN Y1IN Pb1 IN Pr1 IN

Addition of R1-R9 improves the through rate in high frequency. The resistance value is reference value.
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NJW1320

ENOTE
Please ground all of 2, 4, 6, 8, 10, 12, 14, 20, 21, 38, 40, 42, 46, and 48pin.
When the power supply voltage is not impressing, please do not impress voltage to the ADL terminal.

EWTYPICAL CHARACTERISTICS

Voltage Gain vs. Frequency
Signal Power = +4dBm

10

776dBModeLH ,,,;,,,l”m T \ \

Gain (dB)

-40 ) [ R Lo Ll Lol [
100 10° 1108 10 10° 100 10°

Frequency (Hz)

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.

New Japan Radio Co. LEd.
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