Linear Products

DESCRIPTION .

The SAB3035 provides closed~loop dlgn-
tal tuning of TV raceivers, with or without

AFC, as required. It also controls up 1o 8

" analog functions, 4 general purpase 1/0

ports, and 4 high-current outputs for

tuner band selection.

The IC is used in conjunction with a

microcomputer from the MABB400 fami-

ly and is controlled via a two-wire, bi-

directional 1°C bus.

FEATURES

e Combined analog and digital
circuitry minimizes the number of
additional interfacing components
required

o Frequency measurement with
resolution of 50kHz

o Selectable prescaler divisor of 64
or 256

& 32V tuning voltage amplifier

ORDERING INFORMATION

SAB3035

FLL Tuning and Control Circuit

Product Specification

-4 high-current outputs. for dlrect..

¢ pand. selection,
8 stltlg: di to-analoq
converters.

Cs) for:control of

analog functions. :

o Four general purpose Inputl
output (I/0) ports

s Tuning with cnmrol of speed and
direction

¢ Tuning with or without AFC

. SInglo-pln, aMHz. on-chlp
oscillator

© 12C bus slave transceiver

APPLICATIONS

o Satellite receivers

o Television receivers
e CATV converters

DESCRIPTION TEMPERATURE RANGE | ORDER CODE
28-Pin Plastic DIP (SOT-117) ~20°C to +70°C SAB3035N
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Supply voltage ranges:
Vo (Pin 16) ~-0.3 to +18 v
Veee (Pin 22) -0.3 to +18 v
Vees (Pin 17) -0.3 to +36 v
input/output voltage ranges:
Vspa {Pin 5) -0.3 to +18 \%
VscL (Pin 6) -0.3 to +18 \'
Vecax (Pins 7 to 10) ~0.3 to +18 v
Varcs, arc-|  (Pins 11 and 12) ~0.3 to Vggy ! v
2 (Pin 13) -0.3 to Vggr 2 v
VTuN (Pin 15) -0.3 to Vceg ! v
Veeix (Pins 18 to 21) -0.3 to Vggz ? v
VEolv (Pin 23) -0.3 to Vgey ! v
Vosc (Pin 24) -03 to +5 v
VDacx (Pins 1 to 4 and 25 to 28) -0.3 to Voo ! v
Pror Total power dissipation 1000 mw
Tste Storage temperature range -65 to +150 °C
Ta Operating ambient temperature range ~20 to +70 °C
NOTES:

1. Pin voltage may exceed supply voitage if current is limited to 10mA.
2. Pin voltage must not exceed 18V but may exceed Vccz if current is limited to 200mA.
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PIN CONFIGURATION

N Package

TOP VIEW
CD11B50S
PIN NO. SYMBOL DESCRIPTION
1 DACA
2 pae } Outputs of static DACs
4 DACG?
5 SDA Serial data line
6 SCu Serial clock tine } %G bus
7 P20
B P21 General purpose
9 P22 input/output ports
10 P23
N } arc inpus
13 T Tuning voltage ampiifier inverting
input
14 GND Ground
15 TUN Tuning voltage ampifier output
16 Veet +12V supply voltage
17 Veea +32V supply for tuning voltage
amplifier
18 P10
19 P11 High-current band-selection
20 P12 outpul ports
21 P13
22 Yeez Positive supply for tigh-current
band-selection output circuils
23 FDIV input from prescaler
24 osc Crystal oscillator input
25 DACO
% DG 1 Outputs of suatic DACs
28 DAC3

853-1031 86688
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DC AND AC ELECTRICAL CHARACTERISTICS T, =25°C; Voci, Voca, Voca at typical voltages, unless otherwise

specified.
LIMITS
SYMBOL PARAMETER UNIT
) Min Typ Max

Ve Supply voltages 105 12 135 v
Vee 47 13 16 v
Veca : 30 52 35 \'
lees Supply currents (no gutputs loaded) 20 32 50 mA
lcce 0 0.1 mA
lcea 0.2 08 2 mA
lccea Additionat ‘supply currents (A) ' -2 lomp1x mA
locaa See Note 1 0.2 2 mA
Pror Total power. dissipdtion 400 mw
Ta Operating ambient temperature -20 | +70 °C
12C bus inputs/outputs SDA input (Pin 5) SCL input (Pin 6)
Vin Input voltage HIGH? 3 1- Voo =~ 1 v
Vi Input voltage LOW ‘ . -03 1.5 Vv
I Input current HIGH? B 10 A
i tnput current LOW? 10 uA

SDA output (Pin 5, open-collector)
Voo Qutput voltage LOW at gy = 3mA 04
loL Maximum output sink current 5 mA
Open-cotlector 1/0 ports P20, P21, P22, P23 {Pins 7 to 10, open-collector)
Vin Input voltage HIGH o 2 16 v
ViL Input voltage LOW -03 0.8 v
[ Input current HIGH 25 HA
“l Input current LOW ' 25 uA
VoL Qutput voltage LOW at Ig. = 2mA N 0.4 v
oL Maximum output sink current ) 4 mA
AFC amplifier Inputs AFC+, AFC- (Pins 11, 12)

Transconductance for input voltages up o 1V differential:

AFCS1 AFCS2

goo 0 o] 100 250 800 NASV
g0 0 1 15 . 25 35 MA/V
gio 1 ) 0 30 50 70 MAIN
gi1 1 1 60 100 140 uAIV

Tolerance of transconductance multiplying factor (2, 4, or 8) _
AMg when correction-in-band is used 2 +20 %
Viorr Input offset voltage -75 +75 mv
Vcom Common-mode input voltage 3 Vec1-26 v
CMAR Common-mode rejection ratio 50 dB
PSRR Power supply (Vog) rejection ratio 50 dB
I Input current ' 500 nA
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DC AND AC ELECTRICAL CHARACTERISTICS (Continued) Ty =25°C; Veci, Voos Vecs at typical voltage, untess
. otherwise specified.

LIMITS
SYMBOL PARAMETER UNtY
. : Min ] Typ ] Max
Tuning voitage amplifier input Ti, output TUN (Pins 13, 15)
Vrun Maximum output voitage at hoap = £2.5mA Veos - 1.8 Veoa~-04 \
Minimum output voltage at I gap = + 2.5mA: :
VTMIt VTMIO : .
VMoo 0 0 300 ‘ 500 mv
Vmio 1 0 450 ) 650 my
Vimir 1 1 650 900 mv
~hunk’ Maximum output source current 25 ' 8 mA
Frunt Maximum output sink current . 40 mA
Iy Input bias current -5 +5 nA
PSRR Power. supply Vecs rejection ratic : 60 dB
Minimum charge IT to tuning voltage amplifier
TUHN1 TUHNO
CHoo 0 0 0.4 R B I 4 uA/ s
CHg4 0 : 1 4 8 14 HA/ s
CHyo 1 0 15 30 48 uA/ s
CHyq 1 1 130 250 370 uA/us
Tolerance of charge (or AVyyx) multiplying factor when COIB ~
ACH and/for TUS are used 20 +20 %
Maximum current | into tuning amplifier
TUHN1 : ‘ TUHNO
IToo } 0 ] 17, . a5 5.1 uA
o1 0 1 15 29 41 KA
o 1 0 65 110 160 pA
[; ST 1 1 6§30 875 1220 MA
Correction-in-band :
AVgg Tolerance of carrection-in-band levels 12V, 18V, and 24V R | +15 %
Band-select output ports P10, P11, P12, P13 (Pins 18 to 21)
VoH Output voltage HIGH at —igy = 50mA? Veca - 0.6 v
VoL Output voltage LOW at g = 2mA 0.4 v
~loH Maximum output source current’ 130 200 mA
loL Maximum output sink current 5 mA
FDIV Input (Pin 23)
Vroiv (p-p) | Input voltage (peak-to-peak value) tmise and traiL < 40ns 0.1 2 \"
Duty cycle 40 60 %
fMAX Maximum input frequency 14.5 MHz
Z Input impedance 8 k2
G Input capeacitance 5 pF
OSC input (Pin 24)
Rx l Crystal resistance at resonance (4MHz) 150 Q
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DC AND AC ELECTRICAL CHARACTERISTICS (Continued) Ta=25°C; Vcei, Voce Vocs at typical voltage, uniess
otherwise specified.

LIMITS

SYMBOL PARAMETER UNIT

DAC outputs 0 to 7 (Pins 25 to 28 and 1 to 4)

VDH Maximum output voltage (no load) at Vogy = 12v4 10 115 v
VpL Minimum output voltage (rio load) at Vogy = 12v* 0.1 1 v
&y AVp Positive value of smallest step (1 least significant bit) ’ 0 350 mV
‘ Deviation from linearity 0.5 %

20 Qutput impedance at | pap = * 2MA 70 11}

~lpH Maximum. output source current : 8 mA

oL Maximum output sink current 8 mA

Power-down reset

Vep Maximum supply voltage Vcot at which power-down reset is 75 25 v

active
ta Ve rise time during power-up (up to Vpp) 5 us
Volitage level for valid module address
Voltage level at P20 (Pin 7) for valid module address as a
function of MA1, MAO
MA1 MAO

Vvaoo 0 0 -0.3 16 v

Vvaot 0 1 ~0.3 0.8 v

vVA10 1 0 25 VGC1 -2 v

Vyat1 1 1 Veer =03 Vee Vv

NOTES:

1, For each band-select output which is programmed at logic 1, sourcing a current lonpix, the additional supply currents (A} shown must be added to
loce and locs, respectively.

2. If Voot < 1V, the input current is limited to 10uA at input voltages up to 16V.

3. At continuous operation the output current should not excead 50mA. When the output is shori-circuited to ground for several seconds, the device may
be damaged.

4. Values are proportional to Vcci.

December 2, 1986 4-48



Sogneﬂcs Linear Products

Progiuct Specification

FLL: Tuning and Control Circuit

SAB3035

FUNCTIONAL DESCRIPTION

The SAB3035 is a monatithic computer inter-
face which provides tuning and contro! funt-'

tions and .gperales in conjunction with a
microcomputer via an 12C bus.

Tuning

This is performed using frequency-iocked
loop digital control. Data corresponding to the
required tuner frequency is stored in a 15-bit
frequency buffer. The actual tuner frequency,

dmdedbyafactorolzss(orby&)bya‘
prascaler, is' lmlled via a gate to a 15-bit
frequency counter. This input (FDIV) is mea-

sured over a period controlled by a time
refarence counter and is compared with the
contents of the frequency buffer. The result of
the comparison is ysed to control the tuning
voltage so that the tuner frequency equals
the contents of the frequency buffer multi-
plied by 50kiHz within a programmable tuning
window (TUW).

The system cycles over a period of 6.4ms (or
2.56ms), controlied by the time refetence

counter which is clocked by an on-chip 4MHz .

reference oscilldtor. Regulation of the tuning
voltage is performed by a charge pump fre-
quency-locked loop system. The charge IT
flowing into the tuning voltage amplifier is
controlled by the tuning counter, 3-bit DAC,

linear with the frequency deviation Af in steps
ot 50kHz. For loop gain control, the pelation-
ship AlT/Af is programmable. In the normal
mode (when control bits TUHNO and TUHN1
are both at logic ‘1, "see” OPERATION); ‘the
minimum charge IT at Af=50kHz equals
250uA/us (typical).

By programming the tuning sensitivity bits
{TUS), the charge {T can be doubled up to 6
times. If correction-in-band (COIB) is pro-
grammed, the charge can be further doubled
up to three times in relation to the tuning
voltage level. From this, the maximum charge

IT at Af=50kHe aqugls 28 x
(typical).

The maximum tuning current | is B75uA
(typical). in the tuning-hold (TUHN) mode
(TUHN is Active-LOW), the tuning current | is
reduced and, as a consequence, the charge
into the tuning amplifier is also reduced.

An in-lock situation can be detected by read-
ing FLOCK. When the tuner oscillator fre-
quency- is’ within “thé" progtarmmable tining
windaw (TUW), FLOGK is set to logic 1. 1f the
frg usncyvsalsomthmtﬁapmgrammable

-hold range (AFCRY), which always occurs-

it AFCRis wider than TUW, control bit AFCT
can be set to logic 1. When set, digita! tuning
will be switched off, AFC will be switched on
and FLOCK will stay at logic 1 as long as the

oscillator frequency is within AFCH. If the .

frequency of the tuning osgillator- does. not
remain within AFCR, AFCT is clearad auto-

matically and the system reverts 1o digital-

tuning, To be abie to detect this situgtion, the
ocgurrence aof poqmve and, negatm; transi-
tions in the FLOCK signal.can be, read (FL/
1N and FL/ON). AFCT can also bé cleared by
pidgramming the AFCT bit to fogic' 0.

The AFC has programmable polafty and
transconductance; the latter can be-doubled

. up to 3 times, depending on the tuning .
and the charge pump circuit, The charge ITis P peraing 4

voitage level if correction-in-band is used.

The diréction of tuning is programmable by

using “controi bits | TDIRD (tumng direction
down) and TDIRY {tuning direction up). If a

+tuner enters a regnon in which oscillation

stops, then, provnding the prescaler remains
‘stable, no FDIV signaliis supplied to CITAC. In
this situation the system will tune up, maving

_away | frnm frequency Jock-in. This sityation is

avoided by semng ‘TDIRD which causes the
system to tune down. In normal operatlon
TDIRD must bé cledted.

It a tuner stops oscillating and the prescaler
becomes unstable by going into self-oscilla-
tion at a very high frequency, the system will

2° X 250uAlus

react by tuning down, moving. away from
frequency lock-in. To overcome this; the sys-
tern can be forced to tune up-at the lowest
sensitivity (TUS) value, by setting TDIRU,

Setting both TDIRD and TDIRU .causes the
digital tuning to:be interrupted and. AFC to be
switched on.

The minimum tuning voltage which can be

generated during digital tuning is programma-.
ble-by VIMI to prevent the fumer-from being:
drivan imte an unspecified. low tuning voltage .
region.

Control ‘

For tunerband selection there are: four out-

puts — P10 to P13— which are capable of

sourcing up-t0-50mA at-a voltage drop of less

than 80OmMV with. respect to-the separate

power supply input Vocz

For additional digital control, four opén-col-

lector 170 ports — P20 to P23 — are provid-

od. Ports P22 and P23 are capable of detect-

ing positive and pegative transitions in their

input signals. With.the aid of port P20, up to

three independent module addresses can be

programmed.

Eight 6-bit digital-to-anaiog converters —
DACO to DAC7 — are provided for analog
control.
Reset
CITAC goes into the power-down reset mode

. when Vecy is below 8.5V {typica).. In this

mode all registers are set to a defined state.
Reset can also be programmed.

OPERATION

Write

CITAC is controfled via a btd:rectnonal two-
wire 12C bus. For programming, a module
address, R/W bit (fogic 0), an instruction byte,
and a data/control byte, are written into
CITAC in the format shown in Figure 1.

INSTRUCTION BYTE

DATA/CONTROL BYTE

wo b lafe oo e e malale]

meb

Figure 1. 1°C Bus Write Format
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The module address bits MA1, MAO are used
to give a 2-bit module address as a function
of the voltage at port P20 as shown in
Table 1. ’
Acknowledge (A) is generated by CITAC only
when a valid addvess is received and the
device i8 not in the power-down resetimode’
(Ve > 8.5V (typical).

Tuning

© 4 Tuning is controlied by the instruction and
"+ data/control bytes as shown in Figure 2.

Frequency 3
Frequency is set when Bit |7 of the instruction
byte is get to logic 1; the remainder of this
byte together with the data/control tiyte are
loaded into the: fregquency buffer. The fre-
quency to which the tuner osciliator is regulat-
ed equals the decimal representition of the
15-bit word multiplied by 50kHz. Al frequency
bits are set to logic 1 at reset.

Tuning Hold .

The TUHN bits are used to decrease the
maximum tuning current ard, ‘as a’conse-
quence, the minimum charge 1T (at
Af = 50kHz) into the tuning ampiifier:

Table 1. Valid Module Addresses

MA1

“-—00

Don't care
GND
Y2 Veoy

MAO
0
1
0
1 Veer

Table 2. Tuning Current Control

TYP. Iuax

TUHN (1A)

. TUHNO

TYP. ITuin
(AL u8)

TYP. AVyynmin #t Cwir = 10F
(M 4]

11
8
30
250

3s!
28
1 1Q
875

-0 -0

1
8
30
250

1. Values aftor reset.

g -- O

During tuning but before lock-in, the highast
current valué should be selected. After lock-in
the current may ba reduced to decrease the
tuning voltage ripple.

The lowest current value should not be used
for tuning due to the input bias current of the

tuning voltage amplifier (maximum  5nA).
Howaever, it is good practice 1o program the
lowest current value during tuner band
switching.

INSTRUCTION BYTE DATA/CONTROL BYTE
[ ls Is N I fa b fo 0y Oy O 0, Dy B, D, Do

- Ll LN LA ¥ ¥ T 1 14 T LJ 1 T
mea | 1 e [4F] F12 Ftt F10 P re F? [ [ F4 3 ] Ft 0

o
Tcoo ° [ 1 ° 1 ° [ 1 AFCT VTMHO APCR1 AFCRO TUMNT TUHNO TUW!. Tuwo
Teot [ [ 1 ° 1 0 1 [ VIMIT COIBY COIB0 AFCST AFCSD TUS2  TUSt  TUSO
TCO2 [ (] 1 0 1 [ 3 1 1 [ ] L) [ 0 AFCP - FDIVM TOWRD TDIHRL

Fl 1 1 i 1 1 i 1 1 I I [] ] ke
AFO46705
Figure 2. Tuning Control Format
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Table 3. Minimum Charge IT as a Function of TUS Af = 50kHz;
TUHNO = Logic 1; TUHN1 = Logic 1

TYP. Ty TYP. AViynmin 8t Cinr = 1uF
TUS1 TUSO

Tus2 (mA?ys) {mv)
0 0 0 0.25’ 0.25'
0 0 1 05 0.5
0 1 0 1 1
0 1 1 2 2
1 0 o] 4 4
1 0 1 8 8
1 1 0 16 16

NOTE:

1. Values after reset.

Table 4. Programming Correction-In-Band

CHARGE MULTIPLYING FACTORS AT
cowi | comso TYPICAL VALUES OF Vryy AT:
<12V 12 to 18V 18 to 24V > 24V
0 0 1! 1! 11 17
0 1 1 1 1 2
1 0 1 1 2 4
1 1 1 2 4 8
NOTE:

1. Values after reset.

Table 5. Tuning Window Prpgran'm)ing‘

TUW1 TUWO | Atl (kHz) TUNING WINDOW (kHz)
0 0 o' o'
0 1 50 100
1 0 150 300
NOTE:

1. Values after reset.

Table 6. AFC Hold Range Prqgfqmmlng

_ AFCR1 -AFCRO " LAt {kHe) AFC HOLD RANGE (kHz)
0 (] o' o
0 1 350 700
1 0 750 1500

1. Values: after ‘reset.

Table 7. Transconductance Programming

AFCS1 AFCS0 TYP. TRANSCONDUCTANCE ‘(1A/V)
0 0 0.25"
0 1 25
1 0 50
1 1 100
NOTE:
1. Value after reset.
December 2, 1986 4-51

Tuning Sensitivity

To be able to program an optimum ioop gain,
the charge IT can be programmed by chang-
ing T using tuning sensitivity (TUS). Table 3
shows the minimum charge IT obtained by
programming the TUS bits at Af=50kHz;
TUHNO and TUHN1 = logic 1.

Correction-In-Band

This control is used to correct the loop gain of
the tuning system to reduce in-band varia-
tions due to a non-iinear voltage/frequency
characteristic of the tuner. Correction-in-band
(COIB) controls the time T of the charge
equation IT and takes into account the tuning
voltage Vyyy to give charge multiplying fac-
tors as shown in Table 4.

The transconductance multiplying factor of
the AFC amplifier is similar when COIB is
used, except for the lowest transconductance
which is not affected.

Tuning Window

Digital tuning is interrupted and FLOCK is set
to logic 1 (in-lock} when the absolute devia-
tion |Afl between the tuner oscillator frequen-
cy and the programmed frequency is smaller
than the programmed TUW value (see Table
5). If lAfl is up to 50kHz above the valuses
listed in Table 5, it is possible for the system
to be locked depending on the phase refa-
tignship between FDIV and the reference
counter.

AFC

When AFCT is set to logic 1 it will not be
cleared and the AFC will remain on as long as
|Aflis less than the vaiue programmaed for the
AFC hold range AFCR (see Table 6). It is
possible for the AFC to remain on for values
of up to 50kHz more than the programmed
value depending on the phase relationship
between FDIV and the reference counter.

Transconductance .

The transconductance (g) of the AFC amplifier
is programmed via the AFC sensitivity bits
AFCS as shown in Table 7.
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NSTRUCTION BYTE DATA/CONTROL BYTE
b le i fa i L C) l B, B, by 0, Dy 0, D, o,
1 13 T T T T L] T L T
POD [ ] '] 1 ] 1 ] [ ] 1] ” m Ll 20 P13 P12 L4t} (g
nncx'o."o||la oln‘m‘m olo.m A AXI  AX2  AXT AXD
AFCA6805
Figure 3. Control Programming
 MODWLE ADRESS TUMING/RESET IRFORMATION PORT INFORMATION
8, 8 8 b, B B, B B,
v 13 T lu.m‘ 1 L] L T T T ¥ L} T L} T L] T
|.I‘|1101 1 :'n.ﬂn‘!“ PR T WS T ‘OIGIAI el I T N | IAIPI
r : .
R | tm t—rmmmt
A ]
e [ -3
U e )
e FL/N e P23
FLOCK [T
FROM CITAC P22/1N
P23/ON
P2IAIN
FROM MASTER
AFO4710S
Figure 4. Information Byte Format
AFC Polarity

i 'a positive differantial input voltage is ap-
plied to the (switched on) AFC amplifier, the
tuning voltage Vryy falls when the AFC
polarity bit AFCP is at logic 0 (value after
reset).- At AFCP = logic 1, Vryn rises.

Minimum Tuning Voltage

Both minimum tuning voltage control bits,
VTMI1 and VTMIO, are at logic O after reset.
Futther detalls are given in the DC Electrical
Characterigtics table.

Frequency Measuring Window

The frequency measuring window which is
programimed must cofrespond with the divi-
sion factor of the prescaler in use (see
Table 8).

Tuning Direction

Both tuning direction bits, TDIRU (up) and
TDIRD {down), are at logic O after reset.
Control

The instruction bytes POD (port output data)
and DACX (digital-to-analog converter con-

December 2, 1986

Tabie 8. Frequency Measuring Window Programming

Foivm | PRESCALER DIVISION | CYCLE PERIOD | MEASURING WINDOW
b FACTOR {ms) (ms)
0 256 6.4 5.12!
1 64 2.56 1.28
NOTE:

1. Values after reset.

trof) are shown in Figure 3, together with the
corresponding data/controi bytes. Control is
implemented as follows:

P13, P!:,Pﬂ,l’m—»aandwelectoutpms i
a logic 1 is programmed on-any of the POD
bits D5 to Dy, the refevant output goes HIGH.
Al outputs are LOW after reset.

P23, P22, P21, P20 — Open-collector 1/0
ports. If a logic 0 is programmed on any of the
POD bits D; to D, the relevant output is
forced LOW. All outputs are at logic 1 after
reset (high impedance state).

DACX — Digital-to-analog converters. The
digital-to-analog converter selected corme-

4-52

sponds to the decimal equivalent of the
DACX bits X2, X1, X0. The output voltage of
he selected DAG is-sel by programming the
hnsAXShoAXO'lhebwestompu%vmgels
programmed with dlf data AXS to AX0 at logic
0, .or after reset has been activated.

Read

Information is read from CITAC when the R/
W bit is set to logic 1. An acknowledge must
be generated by the master after each data
byte to aliow transmission to continue. if no
acknowledge is generated by the master, the
sidve: (CITACY stops transmitting. The format
of the information bytes is shown in Figure 4.
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Tuning/Resget Information Bits

FLOCK — Set to logic 1 when the tuning
osciltator reguency is within the programmed
tuning window.

FL/ 1N — Set to logic 0 (Active-LOW) when
FLOCK changes from 0 to 1 and is reset to
logic 1 automatically after tuning information
has been read.

FL/ON — As for FL71N, but is set 1o logic 0
when FLOCK changes from t to 0.

FOV — Indicates frequency overflow. When
the tuner oscillator frequency is too high with
raspect to the programmed frequency, FOV is
at logic 1, and when too low, FOV is at logic
0. FOY is not valid when TDIRU and/or
TDIRD are set to logic 1. -

RESN - Set to logic 0 (Active-LOW) by a
programmed reset or a powersdown reset, it
is reset to logic 1 autornatically after tuning/
reset information has been read.

MWN - MWN (frequency measuring window,
Active-LOW) is at logic 1 for a period of
1.28ms, during which time the results of
frequency measurement are processed. This
time is independent of the cycle period.
During the remaining time, MWN is at logic 0
and the received frequency is measured.

When slightly different frequencies are pro-
grammed repeatedly and AFC is switched on,
the received frequency can be measured
using FOV and FLOCK. To prevent the fre-
quency counter and frequency buffer being
loaded at the same time, frequancy should be
programmed only during the period of
MWN = logic 0.

Port information Bits

P23/1N, P22/1R — Set to logic 0 (Active-
LOW) at a LOW-to-HIGH transition in the
input voltage on P23 and P22, respectively.
Both are reset to logic 1 after the port
information has been read.

P23/0N, P22/0N — As for P23/1N and P22/
1N, but are set to logic 0 at a HIGH-to-LOW
transition,

Pi23, PI121, PI20, Pl — indicate input voltage
levels at P23, P22, P21, and P20, respective-
ly. A logic 1 indicates a HIGH input level.

Reset

The programming to reset all registers is
shown in Figure 5. Reset is activated only at
data byte HEX06. Acknowledge is generated
at every byte, provided that CITAC is not in
the power-down reset mode. After the gener-
al call address byte, transmission of more
than one data byte is not aliowed.
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Figure 5. Reset Programming

I’C BUS TIMING (Figure 6)

1C bus load conditions are as follows:

4k$2 pull-up resistor to +5V; 200pF capacitor to GND.

All values are referred to Vi =3V and Vy = 1.5V,

LIMITS
SYMBOL PARAMETER UNIT
Min | Typ | Max

taur Bus free before start 4 us
tsu, tsTA Stant condition setup time 4 us
Yo, tera Start congition hold time 4 us
tiow SCL, SDA LOW period 4 us
tHiGH SCL HIGH period 4 us
tr SCL, SDA rise time 1 us
te SCL, SDA fall time 0.3 us
tsu. tDAT Data setup time (write) 1 s
tup. toat Data hold time (write) 1 us
tsu, tcac Acknowledge (from CITAC) setup time 2 us
tip. tcac Acknowledge (from CITAC) hold time us
tsu, tsTO Stop condition setup time us
tsu. thDA Data setup time (read) 2 MuS
tp. thba Data hold time {read) o] us
tsu, tMAC Acknowledge (from master) setup time ps
tvo, tMAC Acknowledge (from master) hold time 2 us

NOTE:

Timings sy, AT NG 1up, Ipat Ueviate from the 1°C bus specification.
After reset has been activated, transmission may only be started after a 50us delay.
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Figure 8. 12C Bus Timing SAB303S

December 2, 1986 4-84



