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ELECTRON DEVICE ‘L[P C 1 823 A

PLL IF SIGNAL PROCESSOR FOR TV

The pPC1823A is an IF (Intermediate Frequency) signal processor for TV. This LS| contains PIF (Picture IF)

and SIF (Sound IF) processing function in one chip, and support not only PAL-B/G but SECAM-L system.

The fine DG (Differential Gain) and DP {Differential Phase} characteristics are achieved by PLL (Phase Locked

Loop) synchronizing picture detection circuit.

The uPC1823A is designed for MULTISTANDARD and PAL/SECAM standard TV. Almost alignment and

switches functions except VCO (Voltage Controlled Oscillator) are controiled through i?C bus control. This LS|
is molded in 42 pins plastic SDIP (600mil).

FEATURES

System: PAL-B/G, SECAM-L system in one chip.
The filter for AFT (Automatic Fine Tuning) is not necessary.
PLL synchronizing detection for PIF processing.
Fine DG and DP characteristics are achieved (DG: 2%, DP: 2deg typ.).
PLL split carrier system for SIF processing.
High input sensitivity and fine BUZZ characteristics are achieved.
Keyed AGC is equipped for SECAM-L, and Peak AGC for PAL-B/G.
On chip Keyed pulse generator reduces external components.
On chip AM (Amplitude Modulation) sound detector is equipped for SECAM-L, and FM (Frequency
Modulation) sound detector is equipped for PAL-B/G.
AFT polality switch is on chip.
Built-in I2C bus interface circuit.
Almost alignment except VCO are controlled through I°C bus.

IF AGC for SECAM-L is controlled by 6 bit D/A.

RF AGC is controlled by 6 bit D/A.

7 switches are controlled.

ORDERING INFORMATION

Part Number Package Quality Grade

HPC1823ACU  42-pin plastic SHD (600mil) Standard

componentsin an PC system, provided thatthe system conformsto the I2C Standard Specification as defined

Purchase of NEC I?C components conveys a license under the Philips I*C Patent Rights to use these

by Philips.
The information in this document is subject to change without notice.
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Oate Published July 1992 P .
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PIN CONNECTION (Top View)
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PIN DESCRIPTION

Pin No. | Pin Name Equivalent Circuit Function
1 SIF GND GND pin for AM detector, FM detector, FM limiter,
(ov) SIF AGC and AF QUT
2 SIF AGC Vee Capacitor connect pin of SIF AGC filter sets up to
FILTER 5kQ Y time constant of AGC.
{8.4V) 2
¥
—wA— 10uF
2
b 7ol
3 SIF Vcc (9V) Power supply for AM detector, FM detector, FM
limiter, SIF AGC and AF QUT
Vee=8 to 10V
4 SIF AMP Ve Power supply for SIF amplifier
(9v) Vee=8 to 10V
5 SIF INPUT Vee Input pin for SIF AM amplifier
(3.0Vv) input impedance is approximately 1kQ.
¥
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10kQ ar g
_‘"V -
v hodw
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| y SIF
- INP
6 SIF AMP GND GND pin for SIF amplifier
(oV)
7 SIF FM INPUT Similar to pin & tnput pin for SIF FM amplifier
(3.0V) input impedance is approximately 1kQ.
8 PIF AMP Vee Power supply for PIF amplifier
{sv) Vec=8 to 10V
9,10 PIF AMP Vee input pin for PIF amplifier
INPUT (2.4V) ¥ Both pins are differential input.
ﬁl@ input impedance is approximately 1kQ.
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Pin No.

Pin Name

Equivalent Circuit Function
1" PIF AMP GND GND pin for PIF amplifier, PSF, IFf/AGC, D/A converter
(ov)
12,13 PIF AGC Ve Capacitor connect pin of PIF AGC filter, sets up to
FILTER 2kQ time constant of AGC.
(8.8V) T
20kQ2 13
x
10kQ 0.47uF
F 3
1kQ
ol
T0.01uF
500Q l
r
14 AGC Ve Power supply for PIF IF/RF AGC, D/A converter
(sv) Vee=8 to 10V
15 RF AGC Ve Output pin of RF AGC contro! signal used as tuner
OUTPUT ! AGC signal
(8.3V)
1kQ 1kQ 400Q 5400Q
3
18kQ
240uA4 B16ua 328k ¥
»r
16 SIF TRAP SW Qutput pin of drive signal for SIF TRAP switch (Cur-
ouT Vee rent output of approximately 170uA)
(6.9V)
3kQ
¥
5kQ
AW, 16
1‘ b=
30kﬂ:: F Y
nr
17 VCO FREQ Qutput pin of drive signal for VCO fo
SWOuUT {Current output of approximately 170uA)
(6.9V)
18 SYNC SEP Ve Similar to pin 16 Power supply for synchronization separator, linear
{9v) interface. Vecc=8 to 10V




Pin No. | Pin Name Equivalent Circuit Function
19 MUTE DET Vee MUTE detector filter pin, sets up to time constant.
FILTER When Horizontal Lock is unlocked, this pin outputs
(8V) 1kQ low level {about 1V},
X
10l
o]
k
L
r 3
15kQs  [BBOKQS Y 0.47uF
5kQ2 10kQ2
15kQ
20 AFC FILTER AFC fiiter pin, sets up to time constant of AFC filter.
(7.5v)
21 DIGITAL GND GND pin for 32f« PLL, 1C bus
{ov)
22 SCL SCL line of 1C bus
(5V) Logic level is CMOS compatible.




Pin No. Pin Name Equivaient Circuit Function
23 SDA Vee SDA line of I’C bus
(5V) Vee Logic level is CMOS compatible.
| { &é
50uA T 50uA T 50uA
T 5kQ
5kQ
50Q
zx
10kQ
24 PLL LOCK SW Output pin of drive signal for LOCK switch {Current
OUTPUT output, approximately 200uA). When PLL is locked,
(7.3V) this pin outputs high level.
2
4]
82400A  30k0% 4
25 32fH X'tal X'TAL pin for 500 kHz HvCO
(5.4V) Vee .
x
680Q 500
Rt
3200 + j:;'-’
Y
1mA 18130uA
26 AFT OUTPUT ‘ ‘ AFT output pin
{4.5V) Vi Vee
Ciéakn 3m§
Y 100kQ
-
3kQ 3 100kQ

3kQ




Function

Pin No. Pin Name Equivalent Circuit
27 SYNC SEP Synchronization separator input pin
INPUT
(6.6V}
28 VIDEO INV Video inverter output pin
OUTPUT Vee
(5.6V}
29 VIDEO INV . . Vee Video inverter input pin
INPUT
{4.3V) 20kQ
1kQ3 1
20kQ) h
500Q D
29
3kQ
3
20k
1kQ 15kQ2
30 LOCK DET Capacitor connect pin of LOCK detector fiiter, setsup
FILTER to time constant.
(5.6V) Vee
24.8kQ ¥
20kQ i
' 30
5kQ
X
240uA




Pin No. Pin Name Equivalent Circuit Function
31 VIDEO DET v Video detector output pin
OUTPUT &
(4.9V)
32 PLL APC APC fitter pin of PLL loop for PIF, sets up to time
FILTER constant.
{4.6V)
X
0.047uF
32
ke
wr
33 PLL VCO Ve Power supply for APC, SiF detector, PLL VCO, video
{9v}) inverter, videc amplifier, AFT, video detector, LOCK
detector
Vee=8 to 10V
34,35 PLL VCO COIL Vee Oscillator coil pin for PLL VCO
(8.4V} L
2kQT 2kQ 2T
[z
2kQ 32
j—':l—‘ F ¥ 3
720uA
560Q< 560! ‘@ @
%
720uA |
36 PLL VCO GND GND pin for APC, SIF detector, PLL VCO, video in-
(ov) verter, video amplifier, AFT, video detector, LOCK
detector




Pin No.

Pin Name

Equivalent Circuit

Function

37

SIF DET
ouUTPUT
{6.4V)

SIF detector output pin

FM LIMITER
INPUT
(2.2v)

FM LIMITER
FILTER
2.2v)

Vee

2.2kQ 2.2kQ

FM limiter input pin

Bipass capacitor connect pin of SIF limiter

40

FM LIMITER
OUTPUT
(3.6V)

FM limiter output pin

41

FM DET
INPUT
(3.9V)

Vee

2.15kQ

2.15kQ

FM detector input pin

42

SOUND DET
OUTPUT
(3.1v)

Vee

Sound (AM/FM) detector output pin
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ABSOLUTE MAXIMUM RATINGS (Ta = +25°C)

Parameter Symbol Ratings Unit
Supply voltage Vee 11 \
Serial bus input voltage SCL and SDA vaz,v23 0to6 v
Power dissipation Pd 910 (Ta = +70 'C) mw
Operating temperature Toer -20 to +70 'C
Storage termperature T -40to +135 °C

RECOMMENDED OPERATING CONDITION (Ta = +25°C)

Parameter Symbol MiN. TYP. MAX. Unit
Supply voltage Vee 8.0 9.0 10.0 v
Serial bus input high level voltage Vin 35 5.0 \
Serial bus input low level voltage Vi 0 1.5 v
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ELECTRICAL CHARACTERISTICS (Ta = +25+3°C, Vcc = 9V, unless otherwise specified)
Concerning Notes, see TEST CONDITION LIST on the following page.

Parameter Symbol Test conditions MIN. TYP. MAX. Unit
Supply current on Video circuit lece No signal. - 45 60 mA
Input current to pin 8, 14, 18, 33
Video detection output DC voltage 1 Voroct No signal. B/G mode 55 5.7 5.9 v
Output DC voltage at pin 28.
Video detection output DC voltage 2 Vopocz No signal. L mode 27 29 34 v
Output DC voltage at pin 28.
Sync tip level 1 Vovnet Note 1 B/G mode 3.0 34 g A
Sync tip level 2 V.m.: Note 2 L mode 26 3.0 a3 v
Video detection output voltage Ver Note 3 8/G mode 17 20 2.3% v
Video S/N PN Note 4 B/G mode 60 - dBu
Input sensitivity {PIF) Virsonse Note § B/G - 43 47 d8u
L - 43 47
Maximum input voltage (PIF) Ve max Note 5 B/G 107 10 - dBu
L 105 108 -
Video frequency response BW» Note 6 B8/G mode 6.0 8.0 - MHz
Differential gain 1 DGy Note 8 B/G mode - 2 5 %
Differential gain 2 DG: Note 8 L mode - 2 5 %
Differential phase 1 DPy Note 8 B/G mode - 2 5 deg
Differential phase 2 DP: Note 8 L mode - 2 5 deg
Inter-modulation {PiF} IMe Note 9 B/G mode 40 45 - d8
{F AGC maximum voltage Vacern Note 10 8/G mode 8.2 8.6 - \
IF AGC minimum voltage Vasoiy Note 10 B/G mode - 35 37 v
RF AGC maximum voltage : Vaceaw Note 10 B/G mode 7.0 8.0 - v
RF AGC minimum voltage Vacert Note 10 B/G mode - [ 05 Vv
RF AGC control sensitivity Lvaser Set up sensitivity for I’C bus 0.5 dB/STP
8/G mode
RF AGC temperature characteristic Aaccn Note 7 B/G mode 3 dB
AFT maximum voitage Vasts Note 11 B/G mode 8.0 8.7 - v
AFT minimum voltage Vaste Note 11 B/G mode - 0.24 0.80 v
AFT control sensitivity sy Note 11 B/G mode 8 12 16 mV/kHz
VCO temperature characteristic Aveo During 3 seconds to 3 minutes - - +50 kHz
after poweron. L mode
APC offset adjustment resistance Rarc Note 27 No signal 510 820 kQ
Capture range {(Upper 1) fou Note 12 B/G 1.0 1.94 - MH2
LOCK SW off L 0.7 1.1 -
Capture range (Lower 1} fou Note 12 B8/G 1.0 1.94 - MHz
LOCK SW off L 0.7 1.1 -
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Parameter Symbol Test conditions MIN. TYP. MAX. Unit

Capture range {Upper 2} faws Note 12 B/G 1.0 1.94 - MHz
LOCK SWon L 0.7 1.1 -

Capture range {Lower 2} fouz Note 12. B/G 1.0 1.94 - MHz
LOCK SWon L 0.7 1.1 -

Lock detection threshold voltage Vioex Note 13 No signal 4.3 4.6 4.9 Y

RF AGC Delay point 1 Vagcn 1 Note 25 85 - - dBy
DATA="00H" L mode

RF AGC Delay point 2 Vasen 2 Note 25 90 - - dBu
DATA="10H" L mode

RF AGC Delay point 3 Vasccns Note 25 L mode 87 90 a3 d8yu
DATA="00H to 3FH"

RF AGC Delay point 4 Vagera Note 25 - - 90 dBu
DATA="30H" L mode

RF AGC Delay point 5 Vacens Note 25 No signal - - 85 dBy
DATA="3FH" L mode

SECAM Video detection output VorLs Note 26 24 - - Vao

voltage 1 DATA="00H" L mode

SECAM Video detection output Vom 2 Note 26 1.6 - - Vee

voltage 2 DATA="10H" L mode -

SECAM Video detection output Voma Note 26 L mode - 2.0 - Ves

voltage 3 DATA=“00H to 3FH"

SECAM Video detection output Vors Note 26 - - 1.6 Vos

voltage 4 DATA="30H" L mode

Horizontal oscillation starting voltage HVeon - 53 63 . v

Horizontal free run frequency u No signal 15.500 15.625 15.750 kHz

Horizontal capture range (Upper) fow ‘ Note 15 400 600 - Hz

Horizontal capture range (Lower) fou Note 15 400 600 - Hz

Supply current on Sound circuit fecs No signal 26 35 mA
Input current to pin 3, 4.

SIF detection output voltage Ves Note 16 100 105 110 dBu

SIF detection intermodulation iMs Note 17 IMD» - —43 -40 dB

IMD; - -52 -46

FM sound detection output DC voltage Vesune No signal - 31 - v

FM limiting sensitivity Virmsenss Note 18 - 83 59 dBu

FM maximum input voltage Vnaax Note 18 1o 120 - dBu

FM sound output voltage Voru Note 19 500 630 760 mVrms

FM sound output distortion ratio THDm Note 19 - 03 1.0 %

13



reset flag, changing supply voltage.

Parameter Symbol Test conditions MIN. TYP. MAX. Unit
AM rejection AMR Note 20 70dBu 45 - dB
90dBu 50 -
FM sound S/N S/Nru Note 21 60 70 - dB
AM sound S/N S/Naw Note 22 55 60 - dB
AM sound detection output DC voltage Voamoc No signal 22 27 3.2 v
AM audio input sensitivity Viarsonse Note 22 ~3dB 33 43 47 dBy
[SIF AGC AMP+AM DET] ~-10dB 37 41 45
AM maximum input voltage Viam max Note 22 104 107 - dBu
[SIF AGC AMP+AM DET]
AM sound output voltage Voam Note 23 400 500 600 mVrms
FM sound output distortion ratio THDau Note 23 80% modulation - 0.8 20 %
50% modulation - 05 1.0
PIF input resistance Re Note 14 - 1.0 - kQ
PIF input capacitance C» Note 14 - 4.0 - pF
SIF input resistance Rs Note 14 - 1.0 - kQ
SIF input capacitance Cs Note 14 - 4.0 - pF
SIF input sensitivity Visnas Note 24 36 40 44 dBy
ISIF AGC AMP+SIF DET)
AM maximum input voltage Vis-max Note 24 105 110 - dByu
[SIF AGC AMP+SIF DET] .
FM audio input sensitivity Vaudeen Input level when -3dB down at - 25 35 dBu
pin 42,
Output reference (0dB) at input
80dByu signal to pin 7.
PC bus operation Control to SW, D/A via 1?C bus and confirm
not to mismovement inputting the varioug
data.
Power on reset operation voltage Vronnes Voltage when output the power on 6.5 7.2 7.9 \
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TEST CONDITION LIST (Notes in the ELECTRICAL CHARACTERISTICS)

Notes Test Parameter Test Conditions
Note 1 Viyner B/G system, frr=38.9MHz, Vin=90dBy
Video AM modulation ratio 87.5%, Stair 10 steps signal {no chrominance signal)
Input the signal to TP1 of PIF input terminal, and measure DC voltage of synchronous
tip at TP2 of video output terminal with oscilloscope.
Note 2 Viynez L system, frr=38.9MHz, Vin=90dBy
Video AM modulation ratio 97.0%, Stair 10 steps signal {(no chrominance signal)
Input signal to TP1, and measure DC voltage of sync. tip at TP2 with oscilloscope.
Note 3 Vor B/G system, frr=38.9MHz, Vin=90dByu
Video AM modulation ratio 87.5%, Stair 10 steps signa! (no chrominance signal)
input signal to TP1, and measure the amplitude of Video detection signal at TP2 with
oscilloscope.
Note 4 P/N B/G system, frr=38.9MHz, Vin=90dByu
Video AM modulation ratio 87.5%, 100% white video signal
Inputsignal to TP1, and measure S/N of Video detection signal at TP2 with noise meter.
Measurement range: From 100kHz to 4MHz
Note 5 ViPsense B/G system, frr=38.9MHz, Vn=variable
Vir-max Video AM modulation ratio 87.5%, Stair 10 steps signal (no chrominance signal)
Inputsignal to TP1, and measure theamplitude of video detection signal at TP2 with
oscilloscope. When input 90dBy of input video signa! volitage, video detection
output signal is 0dB. And decrease the input video signal voltage from 90dBu until
video detection voltage of TP2 becomes -3dB.
This video detection output voltage is input sensitivity (Virsense). Similar Vie.max with
ViPsense.
Increase the input video signal voltage from 90dBy until video detection voltage at
TP2 becomes -1dB.
This video detection output,voltage is MAX. input voltage (Vip-max ).
(in caSe of L system, Video AM modulation is ratio 97.0%}
Note 6 BWe B/G system
a. Input signal to TP1 as followings;
S$G1:£1=38.9MHz, Vin=90dBy, CW (no modulation, only carrier}
5G2:f2=37.9MHz, Vin=70dBy, CW (no modulation, only carrier)
Signal is mixed SG1 with SG2 by below figure (RS=50Q)
AL
PIFIN
SG1
b. Measure amplitude of TMHz level at TP2 with oscilloscope, and determine this
level as 0dB.
c. Decrease frequency (f2) until amplitude of (fi-f2} level at TP2 becomes -3dB.
d. Measure frequency (f2).
e. Video frequency response (BWp) is leaded by this f2 as following;
BWr=38.9 - f2 (MHz)

15



Notes

Test Parameter

Test Conditions

. Note 7

AaGcr

B/G system, frr=38.9MHz, Vin=90dBy

Video AM modulation ratio 87.5%, Stair 10 steps signal (no chrominance signat)
Inputthe signal to TP1, and measure RF AGC output voltage of RF AGC output termina!
at TP3 with voltmeter. And then select RF AGC delay data by 12C bus to be 4.5V of RF
AGC output voltage. Change ambient temperature Ta from -25°C 10 75°C and keep RF
AGC output voltage to constant 4.5V by changing input video signal voltage. Measure
this changing level of input video signal voltage at TP1 with oscilloscope.

Note 8

DG, DGz
DPs, DP2

B/G system, frr=38.9MHz, Vin=90dBu

Video AM modulation ratio 87.5%, Stair 10 steps signal {no chrominance signal)
Input signal to TP1, and measure DG, DP of video detection signal at TP2 with vector
scope.

Note 9

IMp

B/G system
a. Measure DC voltage of IF AGC filter at TP4, when input 90dByu of input video signal
to TP1. Determine this voltage as Vset voltage.
b. Input signal to TP1 as followings;
$G1:H=38.9MHz, Vin=90dBy, CW
$G2:f2=34.47Hz, Vin=80dBy, CW (chrominance)
$93:f1=33.40Hz, V.=80dBy, CW (sound)
Signals are mixed SG1 with SG2 and SG3 by below figure (RS=50Q)

250
250

25Q
—A—> PIFIN

SG1 L SG21_SG3
25Q

¢. Input Vset voitage to TP4 and then measure at TP5 with spectrum analyzer.
d. IMris 1.07MHz leve! of 4.43MHz video detection output signal.

Note 10

VaGciH
VaceiL
VaGeaH
Vages.L

B/G system, frr=38.9MHz, Vin=variable

Video AM modulation ratio 87.5%, Stair 10 steps signal (no chrominance signal)
Input signal to TP1. Change input video signal voltage of TP1, and measure MAX. and
MIN. voltage of IF AGC at TP4.

RF AGCis similar with IF AGC. Change input video signal voltage of TP1, and measure
MAX. and MIN. voltage of RF AGC at TP3.

(MAX. value:Vin=106dByu, MIN.:Vi.=no signal)

Note 11

VarT-H
VartL
HAFT

B/G system, frr=variable, Vie=90dBy, CW

Input signal to TP1.

a. Change fer at center of 38.9MHz, and measure MAX. and MIN, voltage of AFT
output voltage at TP6.

b. Measure frequency of frr as fi when AFT output voltage of TP6 is 3V, and when
TP6 is 6V, measure frequency as f2. Determine this frequency range (fi~f2) as Af,
AFT sensitivity is described as following;

300mVv
AFT sensitivity:yarr= om

V/kH
Atk T V/kHz)
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Notes

Test Parameter

Test Conditions

Note 12

fown
fou-2
fou

fer-2

B/G system, frr=38.915MHz, Vn=90dBy
Video AM modulation ratio 87.5%, Stair 10 steps signal {no chrominance signal)
Iput signal to TP1 as following.
a. Capture range fo-1, feu-
Lock detector remove from APC filter (SW1 is@ side).
¢ foua
Increase frr until VCO unlock (Measure at TP7 with oscilloscope).
And then decrease fer untit VCO lock again, and measure fer.
This lock frequency is fo-.
o feun
Decrease frr until VCO unlock.
And then increase frr untit VCO lock again, and measure fer.
Determine this lock frequency as fou1.
b. Capture range few-z, feu2
Lock detector connect to APC filter (SW1 is@ side).
Measure fciuz and feuz by similar methods with fowa and fow.
By similar methods, video AM modulation ratio is 87%, using L system.

Note 13

Vioex

Input DC voitage to TP8 {(Lock detector filter), and change this voltage.
Measure DC voltage at TP8 when lock SW change from off to on {from low to high).
(See the state of lock SW at TP7 with oscilloscope).

Note 14

Rlp, Clp
Rs, Cs

Measure input resistance and capacitance at IC pin directly with impedance
analyzer. Measurement frequency is 1MHz.

Note 15

fouu
font

Input signal to TP9 (synchronization separatar input) and SW2 is open.
Amplitude from 0V to 4V, duty cycie 90%.

U U -
rer OV

e fonu
Increase input frequency until key pulse cutput waveform does not synchronize

PIN 27

;;ZZOOpF

with input signal. And decrease frequency until key pulse output waveform
synchronizes with input signal, and measure the frequency.

Determine this frequency as fewu.

« fou

Decrease input frequency until key pulse output waveform dees not synchronize
with input signal. And increase frequency until key pulse output waveform
synchronizes with input signal, and measure the frequency.

Determine this frequency as font.

Note 16

Vos

Set signal generator as followings (sound mode:FM);

SG1:fpr=38.9MHz, Vin=90dBy, CW

SG2:fsr=33.40Hz, Vin=90dBy, CW
Input SG1 signal to TP1, and SG2 signal to TP10 of SIF input terminal, and measure
amplitude of 5.56MHz level of SIF DET OUTPUT with oscilloscope at TP11.
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Notes

Test Parameter

Test Conditions

Note 17 IMs a. Input signal to TP10 as followings (sound mode:FM);
SG1:f1=38.9MHz, Vin=90dByu, CW
SG2:f2=33.40Hz, Vu=90dBu, CW
S$G3:f3=33.16Hz, Vin=83dBu, CW
Signal is mixed SG2 and SG3 by below figure.
Wy
16670 6670 | e oR...
[ |MD}}.__
SIFIN .{"MD’
16.6702
SG2 SG3
>~
5.26M"/ N~ 55M
Input SG1 signal to TP1 (PIF input).
Input signal mixed SG2 signal and SG3 signal to TP10 (SIF input).
b. Measure 5.5MHz level of SIF DET QUTPUT at TP11 with spectrum analyzer, and
determine the 5.5MHz level as 0dB.
¢. Measure the difference level between 5.5MHz level and 5.26MHz (6.5MHz-0.24MHz)
level. Determine this difference level as IMD1. And measure the difference level
between 5.5MHz leve! and beat level generated by each 0.24MHz except of IMD1.
Determine this difference level as IMDa.
Note 18 VirMsanse Input signal to TP13 {Limiter AMP input terminal) as following. (sound mode:FM}
Signal:fc=5.6MHz, fm=400Hz, foev=50kHz, Vin=variable, sound FM modulation signal
Determine the audio output (TP12) level as 0dB with input of 30dByu to TP13. Change
input signal voltage of TP13. And then measure input signal voltage when audio
output becomes -3dB.
Note 19 Vorm Input signal to TP13 (sound mode:FM) as following.
Signal:fe=5.5MHz, fu=400Hz2, foev=50kHz, Vin=90dBy, sound FM modulation signal
Measure amplitude and distortion rate of audio output at TP12.
Note 20 AMR Input signal to TP13 (sound mode:FM) as following.
Signal:fc=5.5MHz, fm=400Hz, foev=50kHz, Vie=90dBy, sound AM modulation
ratio 30%
Measure amplitude of audio output at TP12 and get ratio against Vin.
This ratio is AMR of 90dBy. Measuring AMR of 70dBy is similar to AMR of 90dBp.
Note 21 S/Nem Input signal to TP13 {sound mode:FM) as following.

Signal:fe=5.5MHz, V=90dBu
Measure effective noise level of TP12 {audio output).
Get ratio between this effective noise level and Note19's audio output level (=0dB).
Determine this ratio as S/Nm.
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Notes

Test Parameter

Test Conditions

Note 22 S/Nam Input signal to TP10 (SIF input terminal) as foliowing. (sound mode:FM)
ViaMsense Signal:fc=39.2MHz, fm=1kHz, Vin=variable, sound AM modulation ratio 80%
Viam-Max Determine audio output {TP12} as 0dB when sound input level is 90dBu.
Change sound input level, and measure sound input level when audio output becomes
-3dB or -10dB.
« AM audio input sensitivity is -3dB or ~10dB.
« MAX. input level is -1dB.
Determine audio output (TP12) as 0dB when no-modulation signal. And then measure
effective noise level of TP12 (Audio output). Getratio betweenthis effective noise level
and Note 19's audio output level (=0dB).
Determine this raito as S/Nam.
Note 23 Voam Input signal to TP10 (sound mode:AM) as following.
THDam Signal:fc=39.2MHz, fu=1KHz, Vin=80dBy, sound AM modulation ratio 80 or 50%
Measure amplitude and distortion rate of audio output.
{Pin2 of SIF AGC FILTER is 104F.}
Note 24 Vissense Set signal generator (sound mode:FM) as followings;
Vis-Max 5G1:f1=38.9MHz, Vin=90dBy, CW
SG2:2=33.40Hz, Vin=variable, CW
Input $G1 signal to TP1 of PIF input, and SG2 signal to TP10 of SIF input.
Determine SIF DET output level as 0dB at this time. Change SIF input voltage. and
measure SIF input voltage when SIF DET output level becomes ~3dB.
Note 25 Vacert to Set each data from 00H to 3FH, which is to set RF AGC delay point to D/A converter
Vaccns by I?C bus. Measure PIF input voltage at TP1 when RF AGC voltage becomes 4.5V.
Note 26 Vorts tO Input signal to TP1 as following.
Vorus L system, frr=38.9MHz, Vin=90dBy
Video AM modulation ratio 97.0%, Stair 10 steps signal {no chrominance signal}
Set each data from 00H to 3FH, which is to set SECAM LEVEL to D/A converter by #2C
bus. And measure amplitude of video signal of VIDEO INV OUTPUT at TP2,
Note 27 Rarc Set B/G system by I°C bus control {SAw:Ds=*1", De="1").

No input signal. TP4 connects to GND. Measure AFT DC voltage at TP6.
Adjust pin32's VR (1MQ) to set 4.5£0.05V at TP6.
And then measure resistance value. Determine this value as Rarc.

(Switch status; SW1 is@ side, SW2 is closed unless otherwise specified.)
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MEASURING CIRCUIT
(Switch status: SW1 is @) side, SW2 is closed unless otherwise specified)
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ded SEP
AM Amp WF
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D/A’@' D/A @ SW16/17
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AGC AGC v
AGC PiF AGC nz Power On
SW Reset
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*1.  Coi <LTP3
*2.  MURATA MFG. CO., LTD. RF AGC
SIF BPF output
SFE 6.0MB ™
0.47uF
*3. Toko, INC. SIF i
VCO coil nput
292GCS - 3589BS ™10 - PIF IN
™
*4.  MURATA MFG. CO., LTD.
S$IF TRAP
T6.08
*5.  MURATA MFG CO., LTD.
Ceralock
CSB500F32
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ADJUSTMENT METHOD OF VCO FREE RUN FREQUENCY

@ Control to select B/G mode via PC BUS. {Setup to S Ac—Ds="1", Ds="1",)

Input condition is no signal. Defeat PIF AGC (Pin 13 connects to GND), and then pin 19 connects to Vcc
via resistor of 1kQ

And so adjust VR of pin 33 to set pin 26 voltage (AFT DC volitage) to 4.5+0.05V.

@ Input CW signal {unmodulated carrier, fo=38.9MHz, vi=30dBy) to pin 8 and pin 10,
pin 19 connects to Vcc via resistor of 1kQ.
And so adjust the core of VCO coil to set pin 26 voltage (AFT DC voltage) to 4.5+0.05V.

@ Control to select L mode via I°C BUS. (Set up to S Ao—Ds="0", De="0",)
Input CW signal (unmodulated carrier, fo=32.7MHz, vi=90dBy) to pin 9 and pin 10,
pin 19 connects to Vce via resistor of 1kQ.
And so adjust trimmer capacitor to set pin 26 voltage (AFT DC voitage) to 4.5£0.05V.

oV 47kQ  15kQ

2
1.5kQ ¢
SDA SCL

100kQ2

; 100kQ

3589BS4
18pF

3.9kQ
0.01uF |
36 35 33 26 23 22
£PC1823ACU
9 10 17 19

Vce
1 At

+
680kQ 0.47uF

Vee

T

PIFIN

21



SERIAL BUS INTERFACE

The uPC1823A supports a seria! bus interface function. The serial bus is 12C bus which developed by PHILIPS.
This control bus uses two lines of serial clock line SCL and serial data line SDA.

The yPC1823A has I°C bus interface circuit of three registers (8 bits) which enables to write and one register
which enable to read the state in IC,

Serial bus interface circuit makes inputting data or clock leve! to logic level of internal IC. And these bus lines
(SDA and SCL) are connected to a positive supply voltage via pull-up resistors.

The outline of the 12C bus spec. is as following.

SCL (Serial Clock Line)
The master CPU outputs serial clock for synchronization. The yPC1823A takes serial data by this serial clock.
The input level is compatible with CMOS. However the circuit of input stage is designed by bipolar PNP device.

SDA (Serial Data Line)

The master CPU outputs serial data. The uPC1823A takes these data by the serial clock.
The input level is compatible with CMOS. However the circuit of input stage is designed by bipolar PNP device.

+5V (Power supply for CPU)

Re Re
SCL
SDA
22 23
|
Vee Vee
5kQ 50Q 5kQ
AMA—
7




TRANSMISSION SPECIFICATION

START Condition

The start condition is generated by relation of SDA and SCL.
A HIGH to LOW transition of SDA line while SCL line is HIGH is the START condition. When the uPC1823A
receives this condition, it takes in the following data.

STOP Condition

The stop condition is generated by relation of SDA and SCL.
A LOW to HIGH transition of SDA line while SCL line is HIGH is the STOP condition. When the uPC1823A

receives this condition, the uPC1823A stops the taking in or sending out the serial data.
The timing diagram is figured in the following diagram.

SDA

SCL

DATA Transmission i
The variation of data must be done while SCL line is LOW. In another expression, SDA line must be stable
while the SCL is HIGH. The timing diagram_ is figured in following diagram.

N V__

SDA - i
7 N

Note 1 Note 2

\ /

Note 1. Data hold time for CPU=5us MIN.
Data hold time for I°C device=300 ns MIN.

2. Data set-up time 250 ns MiN.



TRANSMISSION FORMAT

Every byte consists of 8-bits. And each byte must be followed by an acknowledge bit. And data are transfered
with the MSB first.

The first byte after START condition is Slave chip address (7-bits) and a Read/Write bit. The Slave chip
address of u PC1823A is “COH".

The LSB bit of first byte is allocated for Read/Write bit. High {*1") input indicates Read mode, and Low
("0") inputindicates Write mode. The direction of data is from CPU to #PC1823A on Write mode, and is from
4 PC1823A to CPU on Read mode.

SLAVE ADDRESS SUB-ADDRESS DATA
SDA D6|D5]D4 | D302 [D1{D0] W jacD7]|D6 [D5 )04 ]|D2|D2] D1| Dojack{D7]| 06] DS D4 D3{D2] D1] DO} ACK /

s« \JUUTTUUTUIUTIIUUIuy—

The uPC1823A has the automatic increment function of SUB-ADDRESS, so it's able to transmit data
continuously.

The formats of data transmission are described as followings.

1 Byte Data Transfer

The master CPU must send START condition, Slave chip address, Sub-address, data byte, and STOP
condition. The uPC1823A sends an acknowledge bit after the success of data receiving following to the every
sending byte. (at 9th clock)

SLAVE sSUB
STA ADDRESS W] ACK ADDRESS ACK DATA ACK| STP
STA: START

W WRITE MODE
ACK: ACKNOWLEDGE
STP: STOP
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3 Byte Data Transfer

The uPC1823A has 3 Sub-address. By using automatic increment mode, the data transmission can be done
easily.

The master CPU must send START condition, Slave chip address, Sub-address (“00H"), 3 data bytes, and STOP
condition. The uPC1823A sends an acknowledge bit after the success of data receiving following to the every
sending byte (at Sthclock). Ifthe starting Sub-addressis “01H” or “02H”, the ending Sub-addressis “02H". If there
are more data than the number of Sub-address, the uPC1823A release the bus line.

S| siave Al suB |aA A A Als
T w|C|ADDRESS |C| DpATA1 [C| paTaz IC| pataz JC|T
| ADDRESS k| ooH K K K klp

Data Read

The uPC1823A has a read register. The master CPU can read this register through serial bus.

The master CPU must send START condition, Slave chip address and a Read bit. The uPC1823A sends an
acknowledge bit after the success of address receiving {at 9th clock). Afterthe acknowledge, the yPC1823A begins
to send a data of read register. After the data sending, the uPC1823A release the bus line with no acknowledge.

SLAVE

ADDRESS DATA

>~
x0O>
vHO

orm
~ap =z

ACKNOWLEDGE

This serial bus has the acknowledge bit which can decide to complete transmission data. Acknowledge bitis
added to Sth bit in data. ‘

Master CPU can judge to complete transmission data when acknowledge state is “High” or “Low”.

When this acknowledge state is “Low”, master CPU decides to complete transmission data. And so when
the acknowledge state is “High”, the state shows NAK (no acknowledge) state and master CPU decides not
to complete transmission or compulsory to release BUS by slave side.

NAK state's condition is when master IC sends different address data to slave IC, or when slave IC ends to
transfer data during Read state.
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SUB-ADDRESS TABLE

.» Slave Address: “COH"
* Write mode

Sub ADD. MSB D7 [+[} D5 D4 D3 D2 D1 LSB DO
AFT INV vCco AGC Audio SIF TRAP
AFT Video vCO AGC sw Audio SIF Audio trap
00H Polarity Polarity Sw Output SW Input SW fo SW 0
0: right up 0: L mode 0: Low 0: Keyed 0: AM out 0: 5pin 0: Low
1: right down| 1: B/G mode 1: High 1. Peak 1. FMout 1: 7 pin 1: High
DIF SPD Vadj
AFT IF AGC L Mode Video Output Adjust
01H sw Response SW Oto 63
0: AFT ON 0: Continuous D2 o1 00
1: AFT OFF 1: search 05 D4 D3
- - Vref
RF AGC
Reference Adjust
02H 0 o 0to 63
DS D4 D3 D2 D1 DO
+ Read mode
DATA
MSB D7 D6 D5 D4 D3 D2 D1 LSB DO
STA1 STA2 STA3 - - - - -
Power On Mute Det Lock Det
Reset Flag Qutput Output 1 1 1 1 1
0: Normal 0: H-lock 0. PLL lock
1: Power on 1: Unlock 1: Unlock
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APPLICATION CIRCUIT EXAMPLE

.
*2.

*3.

*4.

*5.
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MURATA MFG. CO., LTD.
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