SN761673DAE

TVIVCR TUNERIC
Ver 1.0 Feb-03

e Single chip mixer/oscillator and synthesizer DAE package (TOP VIEW)
32PIN TSSOP (DAE
e VHF-L, VHF-H, UHF 3-band local oscillator ( )
« 12C bus protocol UHFRFIN2 — 1 <——— 32 — VLOOSCB
UHFRFIN1 — 2 31— VLOOSCC
Bi-directional data transmission VHFRFIN2 —1 3 30 =3 OSC GND
. VHF RFIN1T — 4 29 — VHIOSCB
« 30V tuning voltage output RFGND — 5 28 1 VHIOSC C
. . MIX OUT2 — 6 27 == UHF OSC B1
e 4ch NPN type band switch drivers MIX OUT1 — 7 26 = UHF 0SC C1
e Programmable reference divider ratio (512, 640 22;‘ E 2 ii i Bﬁi 822 CBf
BS2 — 10 23 1 IFGND
or 1024) BS1 — 11 22 1 IFOUT1
NC | 12 21 —1 IF OUT2
.5V power SUpply ADC — 13 20 — VCC
e 32pin TSSOP package AS 0| 14 19— CP
SDA — 15 18 = VTU
SCL — 16 17 £ XTAL
Description

SN761673DAE is a single chip synthesized tuner IC designed for TV/VCR tuning systems. The circuit
consists of a PLL synthesizer, 3-band local oscillators and mixer, 30V output tuning amplifier, four NPN
band switch drivers, and is available in a small package outline. 15bit programmable counter and
reference divider is controlled by 12C bus protocol. Tuning step frequency is selectable by this reference
divider ratio for a 4MHz X'tal oscillator.

NOTE:

The products, their specifications, service and other information appearing in this Publication are subjected to
change by Texas Instruments without notice.
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B Pin Description

PIN PIN NAME PIN SCHEMATIC DESCRIPTION
32 |VLOOSCB VHF LOW oscillator input base
31 [VLOOSCC % VHF LOW oscillator output collector
9 b‘;
30 [OSC GND OSC ground
29 |VHIOSCB VHF HI oscillator input base
28 |VHIOSCC g g VHF HI oscillator output collector
i
3k 0 ]’
27 | UHF OSC B1 UHF oscillator input base1
26 | UHF OSC C1 ? ? @ UHF oscillator output collector1
25 | UHF OSC C2 $—>£+ 5 I UHF oscillator output collector2
24 | UHF OSC B2 @ UHF oscillator input base2
i 3k
» ﬁ) Ad
23 | IF GND IF ground
22 |IF OUT1 IF output
21 [IF OUT2 IF output
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20 |VCC Supply voltage for Mixer/
Oscillator/PLL : 5V

19 | CP Charge pump output

18 | VTU O, % g Tuning voltage amplifier output

E ]
A
17 | XTAL 4MHz crystal oscillator input
(17)

16 | SCL Serial clock input

15 | SDA T Serial data input/output

14 |AS @%w © Address selection input

13 |ADC @ » ADC input

Vid

12 |NC No connection

11 | BS1 Band switch1 output (NPN emitter
follower)

10 | BS2 @ Band switch1 output (NPN emitter

@ follower)
9 [BS3 50k @ Band switch1 output (NPN emitter
follower)

8 |BS4 Band switch1 output (NPN emitter

follower)

J\'P TEXAS
INSTRUMENTS




SN761673DAE
TVIVCR TUNERIC

Ver1.0 Feb-03

MIX OUT1 Mixer output
MIX OUT2 5p Mixer output
A
5p
RF GND RF ground
VHF RF IN1 VHF RF input
VHF RF IN2 VHF RF input
b
UHF RF IN1 UHF RF input
UHF RF IN2 UHF RF input
; a ‘ ; |
b
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B Absolute Maximum Rating Over Operating Free-Air Temperature

PARAMETER CONDITIONS SYMBOL RATING UNIT
SUPPLY VOLTAGE (NOTE1) VCC (PIN 20) Ve 04~7 Vv
INPUT VOLTAGE 1 (NOTE1) RF GND, OSC GND Vono 04-~04 Vv
(PIN 5,30)
INPUT VOLTAGE 2 (NOTE2) VTU (PIN 18) Vyru 0.4~ 35 Vv
INPUT VOLTAGE 3 (NOTE1) OTHER PINS Vin 04~7 Vv
(PIN 1~4, 6~17,
19, 21~29, 31, 32)
CONTINUOUS TOTAL Ta<25°C Po 1040 mw
DISSIPATION (NOTE2)
OPERATING FREE-AIR Tore 20 ~ 85 °C
TEMPERATURE
STORAGE TEMPERATURE Tere 65 ~ 150 °C
RANGE
MAXIMUM JUNCTION Tic 150 °C
TEMPERATURE
MAXIMUM LEAD TEMPERATURE | 1.6mm(1/16 INCH) FROM 260 °C
CASE FOR 10SECONDS
MAXIMUM SHORT CIRCUIT TIME | ALL PINS TO VCC tsc(man) 10 s
ALL PINS TO
IFGND,0SCGND,RFGND

NOTES: 1. Voltage values are with respect to the IF GND of the circuit.
2. Derating factor is 8.33mW/°C for Tx<25°C.

B Recommended Operating Conditions

PARAMETER CONDITIONS |SYMBOL| MIN NOM MAX | UNIT
SUPPLY VOLTAGE Vee 4.5 5 5.5 V
TUNING SUPPLY VOLTAGE Vy 30 33 Vv
OUTPUT CURRENT OF BAND SWITCH |ONE PORT “ON” Iss 10 mA
OPERATING FREE-AIR Tore -20 85 °C
TEMPERATURE

CAUTION:

It is advised that precautions to be taken to avoid damage due to high static voltages or electrostatic
fields in handling this device. Pins 27-29 and 24 withstand 150V, and all other pins withstand 200V, according
to EIAJ (0Q2, 200pF).
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MW Electrical Characteristics

total device and serial interface

(Vcc=4.5 t0 5.5V, Tope=-20 to 85°C, unless otherwise noted)

INSTRUMENTS

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNIT
SUPPLY CURRENT Icc ONE BAND SWITCH 70 90 mA
“ON"(Iss=10mA)
HIGH LEVEL INPUT VOLTAGE VK 3.0 V
(SCL,SDA)
LOW LEVEL INPUT VOLTAGE A\ 1.5 V
(SCL,SDA)
HIGH LEVEL INPUT CURRENT lin 10 ]JA
(SCL,SDA)
LOW LEVEL INPUT CURRENT I -10 ]JA
(SCL,SDA)
POWER ON RESET SUPPLY VOLTAGE Vpor |THRESHOLD OF 2.1 2.8 3.5 V
SUPPLY VOLTAGE
BETWEEN RESET AND
OPERATION MODE
12C INTERFACE
ADDRESS SELECT HIGH INPUT Vasn |Vee=5V 4.5 5 V
VOLTAGE(AS)
ADDRESS SELECT MID INPUT Vasm [Vee=5V 2.0 3 V
VOLTAGE(AS)
ADDRESS SELECT LOW INPUT Vast  [Vee=5V 0.5 V
VOLTAGE(AS)
ADDRESS SELECT HIGH INPUT lasH 10 pA
CURRENT(AS)
ADDRESS SELECT LOW INPUT lasL -10 pA
CURRENT(AS)
ADC INPUT VOLTAGE Vapoc |SEE TABLE-9 0 Vcc V
ADC HIGH LEVEL INPUT CURRENT laDH Vapc=Vce 10 pA
ADC LOW LEVEL INPUT CURRENT lapL Vapc=0V -10 pA
CLOCK FREQUENCY(SCL) FscL 100 400 kHz
LOW LEVEL OUTPUT VOLTAGE(SDA) VoL Vee=5V,lo =3mA 04 V
HIGH LEVEL OUTPUT LEAKAGE lspan [Vspa=5.5V 10 ]JA
CURRENT(SDA)
DATA HOLD TIME thip-oat |SEE TIMING CHART, 0 us
FIG-1
BUS FREE TIME teur 1.3 us
START HOLD TIME thp-sTA 0.6 us
SCL LOW HOLD TIME tLow 0.6 us
SCL HIGH HOLD TIME thicH 0.6 us
START SETUP TIME tsu-sTA 0.6 us
DATA SETUP TIME tsu-paT 0.1 us
SCL,SDA RISE TIME tr 0.3 us
SCL,SDA FALL TIME tF 0.3 us
STOP SETUP TIME tsT-sTO 0.6 us
¥ 1, ’
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PLL and band switch

(Vcc=4.5 to 5.5V, Tope=-20 to 85°C, unless otherwise noted)

PARAMETER SYMBOL CONDITION MIN [ TYP | MAX | UNIT
DIVIDER RATIO N 14-BIT FREQ WORD 256 16383
15-BIT FREQ WORD 256 32767
CRYSTAL OSCILLATOR Fxrar [Rxtal=25Q TO 300Q 3.2 4 448 | MHz
CRYSTAL OSCILLATOR INPUT ZxTAL 1.6 kQ
IMPEDANCE
MINIMUM REFERENCE INPUT Vixtae [4MHz, AC coupling 100 [mVp-p
SENSITIVITY (XTAL) with 0.1uF
TUNING AMPLIFIER LOW LEVEL OUTPUT| Vytu. |R=27K, V1y=33V 0.2 0.3 0.46 V
VOLTAGE
TUNING AMPLIFIER LEAKAGE lvtuore |OS=1, V=33V 10 pA
CURRENT(OFF)
CHARGE PUMP HIGH LEVEL INPUT lcpn |CP=1 280 pA
CURRENT
CHARGE PUMP LOW LEVEL INPUT lcp. |CP=0 60 pA
CURRENT
CHARGE PUMP OUTPUT VOLTAGE Vep  [IN-LOCK 1.95 V
CHARGE PUMP LEAKAGE CURRENT lcrorr  [T2=0, T1=1, Vcp=2V, -15 +15 nA
TaA=25 °C
BAND SWITCH DRIVER OUTPUT Igs 10 mA
CURRENT
BAND SWITCH DRIVER OUTPUT Vses1  |legs=10mA 3.0 V
VOLTAGE Vsgs2 |legs=10mA,Veec=5V, 3.5 3.9 V
Ta=25°C
BAND SWITCH DRIVER LEAKAGE lesorr  [Ves=0V 3 pA
CURRENT
y 8
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mixer, oscillator, IF amplifier
(Vee=5V, Ta=25°C, measured in reference measurement circuit at 50Q system,
IF filter characteristics : fpeak = 43MHz; unless otherwise noted)

PARAMETER SYMBOL CONDITION MIN [ TYP | MAX [ UNIT
CONVERSION GAIN Gor  |Fn=58MHz (NOTE3) 20 | 23 | 26 | dB
(mixer~IF amplifier) VHF-LOW Ges  |Fin=130MHz 20 | 23 | 26 | dB
CONVERSION GAIN Ges |Fin=136MHz (NOTE3) 20 | 23 | 26 | dB
(mixer~IF amplifier) VHF-HIGH G |Fin=364MHz 20 | 23 | 26 | dB
CONVERSION GAIN Ge |Fn=370MHz (NOTE3) 22 | 25 | 28 | dB
(mixer~IF amplifier) VHF-UHF G |Fin=804MHz 20 | 23 | 26 | dB
NOISE FIGURE NF; |Fin=55.25MHz 95 | 115 | dB
VHF-LOW NF; |Fiy=127.25MHz 95 | 115 | dB
NOISE FIGURE NF, |Fin=133.25MHz 10 | 12 | dB
VHF-HIGH NFs  |Fi,=361.25MHz 10 | 12 | dB
NOISE FIGURE NF; |Fin=367.25MHz 9 | 115 | dB
UHF NFs  |Fi,=801.25MHz 10 | 125 | dB
1% CROSS MODULATION CM; |Fi»=55.25MHz (NOTEA4) 91 dBuV
DISTORTION VHF-LOW CM; |Fi=127.25MHz 91 dBuV
1% CROSS MODULATION CM; |Fin=133.25MHz (NOTE4) 91 dBuV
DISTORTION VHF-HIGH CMs |Fin=361.25MHz 91 dBuV
1% CROSS MODULATION CM; |Fin=367.25MHz (NOTE4) 88 dBuV
DISTORTION UHF CMs |Fiy=801.25MHz 88 dBuV
IF OUTPUT VOLTAGE Viror |Fn=55.25MHz (NOTE5) 117 dBuV
VHF-LOW Viros |Fin=127.25MHz 117 dBuV
IF OUTPUT VOLTAGE Viros |Fn=133.25MHz (NOTE5) 117 dBuV
VHF-HIGH Viros |Fin=361.25MHz 117 dBuV
IF OUTPUT VOLTAGE Viror |Fn=367.25MHz (NOTE5) 117 dBuV
UHF Viros |Fin =801.25MHz 117 dBuV
PHASE NIOSE Dosc1 |Fn=55.25MHz (NOTES) 89 dBc/Hz
VHF-LOW Doscs |Fin=127.25MHz 89 dBc/Hz
PHASE NOISE ®oscs |Fn=133.25MHz (NOTES) 86 dBc/Hz
VHF-HIGH Doscs |Fin=361.25MHz 86 dBc/Hz
PHASE NOISE ®oscr |Fn=367.25MHz (NOTES) 87 dBc/Hz
UHF Dosco |Fin =801.25MHz 87 dBc/Hz
PRESCALER BEAT (NOTE?) (25) [dBuv

NOTES: IF=43MHz, RF Input level=80dBpV

NOTEA4: Fynges=F gest6MHz, Pin=80dBnV, AM 1kHz, 30%, DES/CM=S/I=46dB
NOTES: IF=45.75MHz

NOTES®: offset=10kHz, RF Input leve=70dBuV

NOTE?Y: Design parameter, not tested.
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B Function Description

The device can be controlled according to the 12C bus format.

Table 1. Serial interface function

PIN PIN FUNCTION
NAME
17 SCL CLOCK INPUT
18 SDA DATA INPUT/OUTPUT
19 AS ADDRESS SELECTION INPUT
20 ADC ADC INPUT/TEST OUTPUT

(1)I2C BUS MODE
(1-1) 12C WRITE MODE (R/W=0)

Table 2. Write data format

MSB LSB
ADDRESS BYTE (ADB) 1 1 0 0 0 MA1 MAO [R'W=0| A
DIVIDER BYTE 1 (DB1) 0 N14 N13 N12 N11 N10 N9 N8 A
DIVIDER BYTE 2 (DB2) N7 N6 N5 N4 N3 N2 N1 NO A
CONTROL BYTE (CB) 1 CP T2 T1 T0 RSA | RSB 0S A
BANDSWITCH BYTE (BB) X X X X BS4 BS3 BS2 BS1 A
A:Acknowledge
Table 3. Description of data symbol
SYMBOL DESCRIPTION DEFAULT
MA1,MAOQ ADDRESS SET BITS
(SEE TABLE-4 ADDRESS SELECTION)
N14...NO PROGRAMMABLE COUNTER SET BITS Nn=0
N=N14*2214+N13*2*13+..+N1*2+N0O
CP CHARGE PUMP CURRENT SET BIT CP=1
60UA(CP=0) 280uA(CP=1)
T2,T1,TO TEST BITS(SEE TABLE-5 TEST BITS) T2=0,T1=0,T0=1
NORMAL MODE: T2=0,T1=0,T0=1/0
RSA,RSB REFERENCE DIVIDER RATIO SELECTION BITS RSA=0,RSB=1
(SEE TABLE-6 REFERENCE DIVIDER RATIO)
0S TUNING AMPLIFIER CONTROL BIT 0S=0
TUNING VOLTAGE ON(OS=0)
TUNING VOLTAGE OFF, HIGH IMPEDANCE(OS=1)
BS4...BS1 BAND SELECTION BY BS1,2,4 and BAND SWITCH BSn=0
PORT1,2,4 STATUS
BS4 BS2 BS1 Selected Band ON Port
0 0 0 UHF 4
0 0 1 VHF-LO 1
0 1 0 VHF-HI 2
0 1 1 VHF-HI 1,2
1 0 0 UHF 4
1 0 1 UHF 1,4
1 1 0 UHF 24
1 1 1 UHF 1,2,4
BAND SWITCH PORT 3 CONTROL BIT
BS3=0:0FF, BS3=1:ON
X DON'T CARE

J\'P TEXAS
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Table 4. Address selection

VOLTAGE APPLIED ON AS INPUT MA1 MAO
0V TO 0.1Vcc 0 0
ALWAYS VALID 0 1
0.4Vcc TO 0.6Vce 1 0
0.9Vcec TO Vee 1 1
Table 5. Test bits (NOTE 8)
T2 T1 T0 FUNCTION
0 0 0 |NORMAL OPERATION
0 0 1 NORMAL OPERATION DEFAULT
0 1 X |CHARGE PUMP “OFF”
1 1 0 |CHARGE PUMP “SINK”
1 1 1 CHARGE PUMP “SOURCE”
1 0 0 |REFERENCE COUNTER OUTPUT IS NOT AVAILABLE ADC
AVAILABLE ON PIN ADC
1 0 1 MAIN COUNTER OUTPUT IS AVAILABLE NOT AVAILABLE ADC
ON PIN ADC (NOTE 9)

NOTE 8: Not used for other bit-patterns.
NOTE 9: Main counter input is bypassed 1/8 and 1/32,1/33 prescaler from oscillator, at this mode.

(FoscS4MHZ)
Table 6. Ratio select bits

RSA | RSB REFERENCE DIVIDER RATIO

X 0 640

0 1 1024

1 1 512

¢ 11
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(1-2) 12C Read mode(R/W=1)

Table 7. Read data format

MSB LSB
ADDRESS BYTE (ADB) 1 1 0 0 0 MA1 | MAO |R/W=1 A
STATUS BYTE (SB) POR FL 1 1 1 A2 A1 A0 A

A:Acknowledge

Table 8. Description of data symbol

SYMBOL DESCRIPTION DEFAULT
MA1,MAO0 ADDRESS SET BITS
(SEE TABLE-4 ADDRESS SELECTION)
POR POWER-ON RESET FLAG POR=1
POR SET : POWER ON
POR RESET : END-OF-DATA TRANSMISSION
PROCEDURE
FL IN-LOCK FLAG
PLL LOCK(FL=1) UNLOCK(FL=0)
A2...A0 DIGITAL DATA OF ADC(SEE TABLE-9 ADC LEVE)
Table 9. ADC level
VOLTAGE APPLIED ON ADC INPUT A2 A1 A0
0.6Vce TO Vcee 1 0 0
0.45Vce TO 0.6Vce 0 1 1
0.3Vec TO 0.45Vce 0 1 0
0.15Vce TO 0.3Vce 0 0 1
0 TO 0.15Vce 0 0 0

NOTE 9: Accuracy is 0.03xVcc.

thp-sta

A 4

tsusta
-

«q

thicH tr

SCL

L—ldf tsu.oar — tsusto

ttow  tr

SDA . -

thip-DAT
tsu >

Figure 1. 12C timing chart
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B Application Information

Reference measurement circuit

C21

R1

YW s

URF

(30 OSCGND  VHF RF IN2 (3}

VRF

(29 VHIOSCB  VHF RF IN1 (4)

RF GND (5)

MIX OUT2 (6)

@ VHI OSC C

(27) UHF OSC B1

C33 |9

(26) UHF OsC C1  MIXOUT1 (7

N @ UHF OSC B2 BS3
F—+—(23 IFGND BS3
R32 C13
| 22) IF OUT1 BS1
cia  C16T
I 21) IF OUT2 NC
IFOUT2 ! @
R19
c17 VCC — N\ —0
R8 J——{ F—J @ ADC @ ADC
C18 R7
N i 19) CP As () s
C20
Y+ 18) VTU SDA @ OSDA
ro c24 X1
2 i (17 XTAL scL (16) oscL
C75

TU

NOTE 11: This application information is advisory and performance-check is required at actual

uB

FMB

HB

LB

vCcC

Figure7. Reference measurement circuit

application circuits.

R21
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B Component Values for Measurement Circuit

PARTS NAME VALUE PARTS NAME VALUE
U1 SN761672A C1 1p
C2 1p
VC1 1T363A C3 47p
VC2 1T363A C4 2p
VC3 1T363A C5 3p
Cc6 86p
L1 $3.0mm 8T C7 1.5p
L2 $2.4mm 4T C8 1.5p
L3 $3.0mm 2T C9 1.5p
L4 $2.0mm 3T C10 1.5p
L9 $2.4mm 15T C11 100p
L10 $2.4mm 15T C12 12p
C13 2.2n
X1 X'tal 4MHz C14 2.2n
C16 2.2n
R1 33k C17 2.2n
R2 33k C18 0.1u
R5 33k C20 2.2n
R7 22k C21 2.2n
R8 33k C22 2.2n
R9 22k C24 5p
R16 330
R17 330
R18 330 C33 27p
R21 0 C35 2.2n
R19 330 C37 2.2n
C38 2.2n
R32 56 C39 2.2n
R33 22k C50 3p
C65 2.2n
C70 2.2n
C75 10p
¢ 14
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MW Test Circuit

spectrum

signal gen. DUT analyser

Figure 8. Measurement circuit of conversion gain

NF meter

noise source DUT

Figure 9. Noise Figure measurement circuit

signal gen.

fdes:P=80dBuV modulation

DUT analyser

fdes+/-6Mhz
AM30%,1kHz

signal gen.

Figure 10 1% Cross modulation distortion measurement circuit

H 15
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B Typical Characteristics
S-parameter

VHF-input

UHF-input

o 16
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IF-output

Band switch driver output voltage

17

5. 000 [ ]
Vce=5.5V
— Voos5.0V | 1

i [~ Vcc=‘4r '\‘F\\\

" Zdiv 5
Vs (V) )%\

. 0000

. 00G0 ~20.00

2. 000/dtv
lss (MA)
i
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B Mechanical Data

DAE ( 32pin Thin Shrink Small Outline Package )

0,65

TTETEETERTE:

(=]
w

|- HElse

kLl

|

| Gage Plane

A

LEELERLELEELELEEL

I_ [T OTOTIINOTITINITI +

6,20 8,40
NOM 7,80
l 0,15 NOM

3
Seating Plane J

I— 1,20 MAX %ﬁj
PINS **
oM 30 32 38
A MAX 140 | 11,10 | 1260
A MIN 10,00 | 1090 | 12,40 UNIT : mm
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