Multimedia ICs

BH7659S / BH7659FS

Input selector for high resolution

displays
BH7659S / BH7659FS

The BH7659S / BH7659FS are input signal switching ICs developed for high resolution displays that have three fc =
250MHz wide-band video switching circuits for RGB video signal switching and four CMOS analog switching circuits for
switching between Hpb and Vo signals as well as I°C bus signals (SDA and SCL).

®Applications
High-resolution displays and high-definition TVs

®Features

1) Operates with a 5V power supply voltage.

2) Built-in, wide-band switching circuit for RGB
switching (fc = 250MHz).

®Absolute maximum ratings (Ta = 25°C)

3) SDA and SCL as well as Hp and Vb signal switching
is possible.
4) Built-in power save function.

Parameter Symbol Limits Unit
Power supply voltage Vce 8.0 \%
il
Power dissipation Pd 1300 (SDIP32) mw
8002 (SSOP-A32)
Operating temperature Topr -25~+75 °C
Storage temperature Tstg —-55~+125 °C
Reduced by 13mW for each increase in Ta of 1°C over 25°C.
Reduced by 8.0mW for each increase in Ta of 1°C over 25 °C.
®Recommended operating conditions (Ta =25°C)
Parameter Symbol Min. Typ. Max. Unit
Operating power supply voltage Vee 4.5 5.0 5.5 \%

© Not designed for radiation resistance.
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®Block diagram
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@®Input/ Output equivalent circuits

Pin No. P'?p?ﬁsr%'ﬁg?n Rpeé?erﬁggf Input / output circuit Function
Vee
1 Red signal input A f
(RINA)
3 Green signal input A 1
(GINA) 3.5V when A )
5 Blue signal input A selected Swnches between the two RGB
(BINA) signaling systems.
3.7V
7 Red signal input B OVr:/;t:en 10k Input B is selected by setting the CTL
(RINB) selecteds pin to high and input A to low.
9 | Green signal input B A —
(GINB) 2k
11 Blue signal input B
(BINB) ™
Vee j
27 Blue signal output
(BOUT)
29 Green signal output 1.85V A Power save activates by setting the
(GOouT) ' PSH pin to high.
—{]
31 Red signal output 500 N
(ROUT)
7;7' ez
Vee
| PSH
A [ aoey Power save off < 1.5V
8 Power save input 325 Power save on = 3.5V
(PSH)
ov CTL
9 Control input (CTL) Input A > 3.5V
Input B < 1.5V
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; Pin description Reference Lo .
Pin No. (pin nar‘rr'Jne) potential Input / output circuit Function
14 VD signal input A
(VDINA)
15 VD signal input B
(VDINB)
16 VD signal output
(VvDOUT)
17 | SDAsignal1/0 Voo @
(SDAIO)
18 SDA signal1/OB = - Switches between the two VD, HD,
(SDAIOB) IN l_‘—& outl SDA, and SCL signaling systems.
19 | SDAsignall/OA [}
(SDAIOA) ov € LLE Input B is selected by setting the CTL
A pin to high and input A to low.
20 SCL signal 1/ O B
(SCLIOB) _ Bi-directional I / O is possible with
22 SCLsignal I /O A CMOS analog switch
(SCLIOA)
24 SCL signal I/ O
(SCLIO) kead kead kead
25 HD signal input B
(HDINB)
26 HD signal input A
(HDINA)
27 HD signal output
(HDOUT)
Red ground :
2 (RGND) ov — Red video SW block GND
Green ground
4 (GGND) ov — Green video SW block GND
6 Blue ground oV Blue video SW block and CMOS SW
(BGND) - block GND
10 | CMOS power supply 5V — CMOS SW block Voo
voltage (Vob)
2g | Blue power supply 5V — Blue video SW block Vce
voltage (BVcc)
30 | Green power supply 5V — Green video SW block Vce
voltage (GVcc)
Red power supply .
32 voltage (RVce) 5V s Red video SW block Vcc
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®Electrical characteristics (unless otherwise noted, Vcc=5.0V, Ta = 25°C)

Parameter ‘ Symbol ‘ Min. ‘ Typ. ‘ Max. ‘ Unit ‘ Conditions
[Overall device
Circuit current lec 15 25 35 mA —
Circuit current during power save Ipsv 7 14 22 mA PS =“H"
[R, G, and B video switches[]
Voltage gain Gv -1.0 -05 0 dB f=10MHz
Interchannel relative gain AGvc -05 0 0.5 dB f=10MHz
Interblock relative gain AGvs -0.5 0 0.5 dB f=10MHz
Output dynamic range Vom 2.6 — — Ve-p f=1kHz
[CMOS analog switchd
On-resistance Ron — 200 400 Q Vin = 2.5V
Interchannel on-resistance difference ARon — 20 40 Q Vin = 2.5V
Interchannel crosstalk CT — -70 —-55 dB f = 150kHz
Transmission delay time to — 20 — ns RL = 10Q, CL = 50pF
[Control block
High level voltage VH 35 — — \% —
Low level voltage Vi — — 15 \% —

®Guaranteed design parameters (unless otherwise noted, Vcc=5.0V, Ta = 25°C)

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

[R, G, and B video switches[]

Frequency characteristics 1 f1 -3.0 0 +1.0 dB f = 50MHz
Frequency characteristics 2 fa -6.0 -3 -1.0 dB f = 250MHz
Lr;f:rrggf‘e?insﬂcrse'aﬂve frequency e ~05 0 05 dB | f=50MHz
Lr;fgrrggg'; srﬁ(':asti"e frequency M -05 0 05 dB | f=50MHz
Interchannel crosstalk 1 CTc — -50 -35 dB f = 50MHz
Interchannel crosstalk 2 CTc2 — -30 -15 dB f = 250MHz
Interblock crosstalk 1 CTe1 — -50 -35 dB f = 50MHz
Interblock crosstalk 2 CTs2 — -30 -15 dB f = 250MHz
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®Measurement circuit 1
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®Measurement circuit 2
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®Measurement conditions
<Overall device> measurement circuit 1

Switch conditions
Parameter Notes
8 Others
Circuit current 1 1 1)
Circuit during power save 2 1 )

<R, G, and B video switches> measurement circuit 2

Parameter Input pin: (OSC) Switch conditions Notes
1 7 3 9 5 11 CTL
Voltage gain (Gv) RinA @] — — — — | = IN: A ?3)
Output dynamic range RinB — | O — | = | = | = IN: B ®)
(Vowm) GinA — | — O — | — | — IN: A
Frequency characteristics 1 (f1) | GinB —_ — — O — — IN: B @
BinA — | — — — O — IN: A
Frequency characteristics 2 (f2) | BinB — | — — — — O IN: B (8)
Interchannel RinA - B O| —| —| — | — | — IN: B (11)
crosstalk 1 RNBLA | — | O | — | — | — | — IN: A
(CTc) GinA-B —_ — 0] — — — IN: B
Interchannel GinB-A — | — — O - | — IN: A (12)
crosstalk 2 BinA-B - = | — | — o | — IN: B
(CTc2) BMB_oA | — | — | — | — | — | O IN: A
Interblock G-RihA | — | — O — — | = IN: A (13)
crosstalk 1 B-RiNA | — | — | — | — o | — IN: A
(CTs1) R-GinA | O | — | — | — | — | — IN: A
Interblock BoGinA | — | — | — | — o | — IN: A (14)
crosstalk 2 R-BiNA | O | — | — | — | — | — IN: A
(CTs2) G-BinA | — | — O — | = | = IN: A
Interchannel relative gain: AGvc (4)
Interblock relative gain: AGvs (5)
Interchannel relative frequency characteristics: Afc 9)
Interblock relative frequency characteristics: Afs (10)
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<C-ROM analog switch> measurement circuit 1

Switch conditions
Parameter Notes
others
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On-resistance VDinA
(Ron) VDinB
SDinA
SDinB
SCinA
SCinB
HDinA

(15)

HDinB

Interchannel VDIinA - B
crosstalk VDinB - A
(CT) SDInA—B
SDinB-A
SCinA-B
SCinB - A
HDinA-B

an

HDInB - A

Transmission delay |VDinA
time (to) VDinB
SDinA
SDinB
SCinA
SCinB
HDinA

(18)

PN (NP INMIPIN|(PINMIPIM|(P|NRPINIP[N|(RPINP[N|P
PlrlPr|P|PIPIOP|P|IRP|IPIP|P|P|IlO|R P[P |RP|FR [P, ]|N

RPlRrlRr|Pr|RrIP|P|RPr|RP|RIPr|RPRPRIP|RP|IRPR|P|Rr|IR|RP|RLr|RP |,

PlRr(RrRPRP|P|OR|RP|RP|RPIRPR[P|P|O|RPR[RP|Rr|R[R[RPR|[RP|N|R
RlRr|RPIRPIP|P|lW|[W R |R|RPRIR[RP|RP[RP|RP|RP|Rr|R[R|R[RL|NM]|N
PlRr|RPRIRPlOW|W|RP[RPR|IRP|RP|RPIR[RP|P|(RP|RP|RP|RP|RPR[RIN[N|F R
R e e A R S e e e e N L I R R R R G T R R S
[ I e e N A N e e N e e S S A e e e N R R R S
[ N O S B B I = N AT IS OV (S (S (T S Y R IS I N I S e T
RPlr|RrPlw|lRr|P|RP[RP|IRP|RP|P|O|[R|RP|[RP|RP|RP|RP R[NP [P |F,|Fr
RPlr|lwlw|lkr|lr|lRr[RPR|IRP|P|RIR[RP|IP|(RP|RPR|RP|RP|IN[IN|R [P |R|FR
Wik |RrkRr|P|P|RP[P|lW|Rr|RP|IR|[RP|P|RP|RPIN|P|R|R|R|[RP|R,|F,
R I I e R S S N N 2 T S I (S (S e e IS I OO I (S (S S = TN
[ T I I R I S S L B S S e B e N S e N S e e N R S

HDinB 2 1

Interchannel on-resistance difference (ARon) (16)

Notes:
(1) Circuit current : lcc ; measurement of the circuit current.
(2) Circuit current during power save : Ipsv ; measurement of the circuit current during power save.
(3) Voltage gain : Gv
VIN = 1.0Vpp, f = 10MHz sine wave input from the OSC
Gv =20log (Vout/ViN)[dB ]
(4) Interchannel relative gain : AGvc
AGvc= GvRa— GvRb, GvGa— GvGb, GvBa—GvBb [dB ]
(5) Interblock relative gain : AGvs
AGVvBR= GvRa - GvGa, GvRa—GvGbh, GvRa—GvBa, GvRa—GvBb [dB ]
AGvBG = GvGa — GvRa, GvGa— GvRb, GvGa— GvBa, GvGa—GvBb [dB ]
AGvBB = GvBa— GvRa, GvBa— GvRb, GvBa— GvGa, GvBa—GvBb [dB ]
(6) Output dynamic range : Vom
Connect a distortion meter to the output. After adding a f = 1kHz sine wave input from the OSC, adjust the input level so that the output distortion is 1.0%.
The output voltage at that time is Vom [VP-p).
(7) Frequency characteristics 1: f1
Apply to the input pin a Vin = 1.0Ve-p, f = 10MHz and 50MHz sine wave input from the OSC.
f1 = Gv (50MHzZ) — Gv (10MHZ) [dB |
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(8) Frequency characteristics 2 : f2
Apply to the input pin a ViN = 1.0VP-p, f = 10MHz and 250MHz sine wave input from the OSC.
2 =Gv (250MHz) — Gv (10MHz) [dB ]
(9) Interchannel relative frequency characteristics : Afc
Afc=f1 (INA)—f1 (INB) [dB]
(10) Interblock relative frequency characteristics : Afb
Afb =f1 (RINA) -1 (GINA), f1 (GINA) — 1 (BINA), f1 (BINA) —f1 (RINA) [dB ]
=1 (RINB) —f1 (GINB), f1 (GINB) — f1 (BINB), f1 (BINB) — f1 (RINB) [dB |
(11) Interchannel crosstalk 1 : CTct
Apply to the input pin a ViN = 1.0Vp-p, f = 50MHz sine wave input from the OSC.
CTc1=20log (Vout /ViN) [dB ]
(12) Interchannel crosstalk 2 : CTc2
Apply to the input pin a VN = 1.0VP-p, f = 250MHz sine wave input from the OSC.
CTcz2=20log (Vout / ViN) [dB ]
(13) Interblock crosstalk 1 : CTBB1
Apply to the input pin a ViN = 1.0Vpp, f = 50MHz sine wave input from the OSC.
CTg1=20log (Vout /ViN) [dB ]
(14) Interblock crosstalk 2 : CTs2
Apply to the input pin a VN = 1.0VP-p, f = 250MHz sine wave input from the OSC.
CTa2= 20log (Vout / ViN) [dB ]
(15) On-resistance : Ron
ARoN= (Vout/ViN—1) x10° [Q]
(16) Interchannel on-resistance difference : ARoN
ARoN = Ron (INA) — Ron (INB)
(17) Interchannel crosstalk : CT
Apply to the input pin a ViN = 1.0Vp-p, f = 150MHz sine wave input from the OSC2.
CT =20log (Vout / ViN) [dB ]
(18) Transmission delay time : to
Apply to the input pin the rectangular wave of P1 from the OSC2.

100ns f

f = 150kHz

Output
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®Application example
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Note: The Ro value differs depending on the load capacitance.
Set so that the frequency characteristics are flat.
R1=75Q C1=0.01pF
R2=47Q Cl=47uF
R3=100Q C1=0.1pF
R4=1.2kQ

Fig.3
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®External dimensions (Units : mm)
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