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Product Specification

DESCRIPTION _ 4 high-current outputs for direct PIN CONFIGURATION
The SAB3035 provides closed-loop digi- band selection N Package
fllz(t:unlng of TV Crieclelvlers, with (I)rwnhoug . 8 static digital-to-analog
» s required. Italso controls up to converters (DACs) for control of pAC4 [T ££] pAC3
analog functions, 4 general purpose I/O :
' analog functions DACS [7 bAC2
ports, and 4 high-current outputs for F | . i t
. .
tuner band selection. our general purpose Inpu DAC6[3 26] DACL
output (I/0) ports bACTLT '
: f f . : i i 25] DACO
The 1Cis used in conjunction with a . Tyning with control of speed and
microcomputer from the MAB8400 fami- direction SDA [T 24] 0sc
ly and i ntroll vi -Wir i- . . . scL [7 ii] FDIV
y and is controlled via a two-wire, bi- Tuning with or without AFC L il
directional 12C bus. i ) ) P20 [7 ID vee
¢ Single-pin, 4MHz on-chip
FEATURES oscillator P21 |T 21] P13
+ Combined analog and digital + I2C bus slave transceiver p22 G 201 P12
circuitry minimizes the number of P23 [10 53 P
additional interfacing components APPLICATIONS AFCH [T 23 pre
required « Satellite receivers
. .. . AFC-Q2 53 vees
* Frequency measurement with * Television receivers
resolution of 50kHz « CATV converters TIQi 53 vcci
. GND [j4 2U TUN
» Selectable prescaler divisor of 64 u
or 256 TOP VIEW
¢ 32V tuning voltage amplifier o>
PIN NO. SYMBOL DESCRIPTION
ORDERING INFORMATION 3 e !
3 DACS ﬂ’ Outputs of static DACs
DESCRIPTION TEMPERATURE RANGE ORDER CODE 4 pAc? J
5 SDA Serial data line ) 2r .
28-Pin Plastic DIP (SOT-117) -20°C to +70°C SAB3035N 6 scL Serial clock line \ ' ° DUS
7 P20
8 P21 General purpose
ABSOLUTE MAXIMUM RATINGS o 2 inputioutput ports
1 AFC+
SYMBOL PARAMETER RATING UNIT 12 AEC- AFC inputs
13 TI Tuning voltage amplifier inverting
Supply voltage ranges: input
Vcci (Pin 16) -0.3 to +18 N ig ?lTND ‘?nz:?nngdvoltage amplifier output
VCC2 (Pin 22) -0.3 to +18 \ 16 veei +12V supply voltage
vees (Pin 17) -0.3 to +36 \ 17 vees +32v Iiupply for tuning voltage
amplifier
Input/output voltage ranges: 18 pi0 ]
) 19 P11 | High-current band-selection
VSDA (Pin 5) -0.3 to +18 v 20 P12 j output ports
VSCL (Pin 6) -0.3 to +18 \ 21 P13 ]
. 22 vee2 Positive supply for high-current
VeC2X (Pins 7 to 10) -0.3 to +18 v ¢ band-selection output circuits
Vafc+, afc- (Pins 11 and 12) -0.3 to Vccil \% 23 FDIV Input from prescaler
Vi Epin 13; .0.3 to VCC12 z ;: gigo Crystal oscillator input
Vtun Pin 15 -0.3 to Vge31 26 DAC1 Outbuts of static DAC
Vccix (Pins 18 to 21) -0.3 to VCC22 \ ¥ 1 Oulputs of siatle BAGS
V fdiv (Pin 23) -0.3 to VCC11 \Y
Vosc (Pin 24) -0.3 to +5 v
Vdacx (Pins 1 to 4 and 25 to 28) -0.3 to VCC11 \
PTOT Total power dissipation 1000 mw
Tstg Storage temperature range -65 to +150 °c
Ta Operating ambient temperature range -20 to +70 °c
NOTES:

1. Pin voltage may exceed supply voltage if current is limited to 10mA.
2. Pin voltage must not exceed 18V but may exceed Vcc2 if current is limited to 200mA.
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BLOCK DIAGRAM
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DC AND AC ELECTRICAL CHARACTERISTICS 1A= 25°C; VCci> Vce2> VCC3 at typical voltages, unless otherwise

specified.
LIMITS
SYMBOL PARAMETER UNIT
Min Typ Max
Veei Supply voltages 10.5 12 135 \Y
VcC2 4.7 13 16 \%
VeC3 30 32 35 \2
«cci Supply currents (no outputs loaded) 20 32 50 mA
Icc2 0 0.1 mA
>CC3 0.2 0.6 2 mA
«CC2A Additional supply currents (A) -2 IOHPIX mA
ICC3A See Note 1 0.2 2 mA
Ptot Total power dissipation 400 mw
Ta Operating ambient temperature -20 + 70 °C
12C bus inputs/outputs SDA input (Pin 5) SCL input (Pin 6)
VIH Input voltage HIGH2 3 Vee-i-1
V|L Input voltage LOW -0.3 1.5
IH Input current HIGH2 10 JuA
L Input current LOW2 10 ma
SDA output (Pin 5, open-collector)
VOL Output voltage LOW at lol = 3mA 0.4 \Y
oL Maximum output sink current 5 mA
Open-collector 1/0 ports P20, P21, P22, P23 (Pins 7 to 10, open-collector)
VIH Input voltage HIGH 2 16
VIL Input voltage LOW -0.3 0.8
IH Input current HIGH 25 ma
-lL Input current LOW 25 mA
VOL Output voltage LOW at lol = 2mA 0.4 \%
>OL Maximum output sink current 4 mA
AFC amplifier Inputs AFC+, AFC- (Pins 11, 12)
Transconductance for input voltages up to 1V differential:
AFCS1 AFCS2
goo 0 0 100 250 800 nA/V
gol 0 1 15 25 35 TuAIV
gio 1 0 30 50 70 JUAIV
911 1 1 60 100 140 JUAIV
AM Tolerance of tréns?onductgnce multiplying factor (2, 4, or 8) 20 +20 %
when correction-in-band is used
VIOFF Input offset voltage -75 + 75 mvV
VCOM Common-mode input voltage 3 Vcci-2.5 \Y
CMRR Common-mode rejection ratio 50 dB
PSRR Power supply (Vcci) rejection ratio 50 dB
1| Input current 500 nA
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DC AND AC ELECTRICAL CHARACTERISTICS (Continued) Ta= 25°C; Vcci. VCc2. vce3 at typical voltage, unless

otherwise specified.

LIMITS
SYMBOL PARAMETER UNIT
Min Typ Max
Tuning voltage amplifier Input TI, output TUN (Pins 13, 15)
Vtun Maximum output voltage at lload - + 2.5mA VcC3-1-6 VcC3~ 0-4 \%
Minimum output voltage at lload = + 2.56mA:
VTMI1 VTMIO
Vtmoo 0 0 300 500 mv
Vimio 1 0 450 650 mv
Vemh 1 1 650 900 mv
“ltunh Maximum output source current 2.5 8 mA
tunt Maximum output sink current 40 mA
Iti Input bias current -5 +5 nA
PSRR Power supply V<x3 rejection ratio 60 dB
Minimum charge IT to tuning voltage amplifier
TUHN1 TUHNO
CHwpo 0 0 0.4 1 17 juAJ/lus
CHOi 0 1 4 8 14 JA ijs
CH10 1 0 15 30 48 fxAlfxs
CHu 1 1 130 250 370 juAljus
ACH Tolerance of charge (or AVjun) multiplying factor when COIB 20 +20 %
and/or TUS are used
Maximum current | into tuning amplifier
TUHN1 TUHNO
wtoo 0 0 1.7 3.5 5.1 mA
«toi 0 1 15 29 41 mA
Ino 1 0 65 110 160 fiA
wth 1 1 530 875 1220 MA
Correction-in-band
AVcib Tolerance of correction-in-band levels 12V, 18V, and 24V -15 + 15 %
Band-select output ports P10, P11, P12, P13 (Pins 18 to 21)
Voh Output voltage HIGH at -1oh “ 50mA3 VCC2*“ 0-6
Vol Output voltage LOW at lol = 2mA 0.4
-moh Maximum output source current3 130 200 mA
loL Maximum output sink current 5 mA
FDIV input (Pin 23)
VEDIV (P-P) Input voltage (peak-to-peak value) tRisE and tpALL"40ns 0.1 2 \
Duty cycle 40 60 %
tMAX Maximum input frequency 145 MHz
Z| Input impedance 8 k£2
C| Input capacitance 5 PF
OSC input (Pin 24)
RX Crystal resistance at resonance (4MHz) 150
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DC AND AC ELECTRICAL CHARACTERISTICS (Continued) TA= 25°C; VCci. Vcc2. Vcc3 at typical voltage, unless

otherwise specified.

LIMITS
SYMBOL PARAMETER UNIT
Min Typ Max

DAC outputs 0 to 7 (Pins 25 to 28 and 1 to 4)
Vdh Maximum output voltage (no load) at Vcci = 12V4 10 11.5 Y
Vdi Minimum output voltage (no load) at Vcci = 12V4 0.1 1 \
avd Positive value of smallest step (1 least significant bit) 0 350 mVv

Deviation from linearity 0.5 \
Z0 Output impedance at lload = + 2mA 70 ﬂ:
-ldh Maximum output source current 6 mA
T Maximum output sink current 8 mA
Power-down reset

Maximum supply voltage Vcci at which power-down reset is
VpD ) 7.5 9.5 v

active

Vcci rise time during power-up (up to Vpo) 5 MS
Voltage level for valid module address

Voltage level at P20 (Pin 7) for valid module address as a

function of MA1, MAO
MA1 MAO
V VAQO 0 0 -0.3 16 \
VVAOL 0 1 0.3 0.8 v
VVA10 1 0 25 veer « 2 v
VVAIL 1 1 Vcci-0.3 Veci \
NOTES:

1. For each band-select output which is programmed at logic 1, sourcing a current lohpix>the additional supply currents (A) shown must be added to
ICC2 and lIcc3. respectively.
2. If Vcci < 1V, the input current is limited to 10pA at input voltages up to 16V.
. At continuous operation the output current should not exceed 50mA. When the output is short-circuited to ground for several seconds, the device may
be damaged.
. Values are proportional to Vca.

w

IS
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FUNCTIONAL DESCRIPTION

The SAB3035 is a monolithic computer inter-
face which provides tuning and control func-
tions and operates in conjunction with a
microcomputer via an 12C bus.

Tuning

This is performed using frequency-locked
loop digital control. Data corresponding to the
required tuner frequency is stored in a 15-bit
frequency buffer. The actual tuner frequency,
divided by a factor of 256 (or by 64) by a
prescaler, is applied via a gate to a 15-bit
frequency counter. This input (FDIV) is mea-
sured over a period controlled by a time
reference counter and is compared with the
contents of the frequency buffer. The result of
the comparison is used to control the tuning
voltage so that the tuner frequency equals
the contents of the frequency buffer multi-
plied by 50kHz within a programmable tuning
window (TUW).

The system cycles over a period of 6.4ms (or
2.56ms), controlled by the time reference
counter which is clocked by an on-chip 4MHz
reference oscillator. 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,
and the charge pump circuit. The charge IT is
linear with the frequency deviation Af in steps
of 50kHz. For loop gain control, the relation-
ship AIT/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
250/uAljus (typical).

By programming the tuning sensitivity bits
(TUS), the charge IT 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

MODULE ADDRESS

—— e MDY= b e e

S 1 1 0 0 0
1 1 1 1

msb

11»01
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Circuit

IT at Af=50kHz equals 26 X 23 X 250juA//ns
(typical).

The maximum tuning current | is 875/uA
(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 the programmable tuning
window (TUW), FLOCK is set to logic 1. If the
frequency is also within the programmable
AFC hold range (AFCR), which always occurs
if AFCR is wider than TUW, control bit AFCT
can be set to logic 1. When set, digital 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 AFCR. If the
frequency of the tuning oscillator does not
remain within AFCR, AFCT is cleared auto-
matically and the system reverts to digital
tuning. To be able to detect this situation, the
occurrence of positive and negative transi-
tions in the FLOCK signal can be read (FL/
1IN and FL/ON). AFCT can also be cleared by
programming the AFCT bit to logic 0.

The AFC has programmable polarity and
transconductance; the latter can be doubled
up to 3 times, depending on the tuning
voltage level if correction-in-band is used.

The direction of tuning is programmable by
using control bits TDIRD (tuning direction
down) and TDIRU (tuning direction up). If a
tuner enters a region in which oscillation
stops, then, providing the prescaler remains
stable, no FDIV signal is supplied to CITAC. In
this situation the system will tune up, moving
away from frequency lock-in. This situation is
avoided by setting TDIRD which causes the
system to tune down. In normal operation
TDIRD must be cleared.

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

INSTRUCTION BYTE

o A Iz 1, Is 14 13 12 I, lo a
[ I S ) B

T msb

I— RW

m*b

Figure 1 12C Bus Write Format
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react by tuning down, moving away from
frequency lock-in. To overcome this, the sys-
tem 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 VTMI to prevent the tuner from being
driven into an unspecified low tuning voltage
region.

Control

For tuner band selection there are four out-
puts— P10 to P13 — which are capable of
sourcing up to 50mA at a voltage drop of less
than 600mV with respect to the separate
power supply input Vcc2

For additional digital control, four open-col-
lector 1/0 ports — P20 to P23 — are provid-
ed. Ports P22 and P23 are capable of detect-
ing positive and negative 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-analog converters-—
DACO to DAC7 — are provided for analog
control.

Reset

CITAC goes into the power-down reset mode
when Vcci is below 8.5V (typical). In this
mode all registers are set to a defined state.
Reset can also be programmed.

OPERATION
Write

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

DATA/CONTROL BYTE

I
Dj 04 Oj D2 On Do A P
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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 address is received and the
device is not in the power-down reset mode
(Vcci > 8-5V (typical)).

Tuning
Tuning is controlled by the instruction and
data/control bytes as shown in Figure 2.

Frequency

Frequency is set when Bit \j of the instruction
byte is set to logic 1; the remainder of this
byte together with the data/control byte are
loaded into the frequency buffer. The fre-
quency to which the tuner oscillator is regulat-
ed equals the decimal representation of the
15-bit word multiplied by 50kHz. All frequency
bits are set to logic 1 at reset.

Tuning Hold

The TUHN bits are used to decrease the
maximum tuning current and, as a conse-
quence, the minimum charge IT (at
Af = 50kHz) into the tuning amplifier.

Circuit

Table 1. Valid Module Addresses

Product Specification

SAB3035

MAL MAO P20
0 0 Don't care
0 1 GND
1 0 12 veel
1 1 vcel
Table 2. Tuning Current Control
TUHNL  TUHNO TYP. Imax TYP. ITmin TYP. AVfUNmin at C|Ne = 1mF
(mA) (liA Nis) (mV)
0 0 3.51 11 11
0 1 29 8 8
1 0 110 30 30
1 1 875 250 250
NOTE:

1. Values after reset.

During tuning but before lock-in, the highest
current value should be selected. After lock-in
the current may be 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

INSTRUCTION BYTE

7 % 5 >4 3
1 1 1
FREQ 11 Fl4 F13 F12 F11
TCDO 0 0 1 0 1
TCDL 0 0 1 0 1
TCD2 0 0 T 0 1

December 2, 1986

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

DATA/CONTROL BYTE

2 h © D7 d6 d5 o4 °3 °2 [39]
I 1 1 | 1 ] i 1 1 1
F10 F9 F8 F7 F6 F5 F4 F3 F2 F1 FO
0 0 1 AFCT VTMIO AFCR1 AFCRO TUHN1 TUHNO TUW1 TUWO
0 1 0 VTMI1 COIB1 COIBO AFCS1 AFCSO TUuSs2 Tusl TUSO
0 1 1 0 0 0 0 AFCP FDIVM TDIRD TDIRU
| 1 1 i ! i | 1 Il
AFD46T0S
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. ITmin
TUS2 TUS1 TUSO (MAVILtS)

0 0 0 0.251

0 0 1 0.5

0 1 0 1

0 1 1 2

1 0 0 4

1 0 1 8

1 1 0 16

NOTE:

1. Values after reset.

Table 4. Programming Correction-In-Band

TYP. AV-ruNmin at C[NT=1mF
(mv)

0.251
0.5
1
2
4
8
16

CHARGE MULTIPLYING FACTORS AT

CcoiB1 COIBO

< 12v 12 to 18V
0 0 11 11
0 1 1 1
1 0 1 1
1 1 1 2
NOTE:

1. Values after reset.

Table 5. Tuning Window Programming

TUW1L TUWO IAfI (kHz)
0 0 01
0 1 50
1 0 150
NOTE:

1. Values after reset.

Table 6. AFC Hold Range Programming

AFCR1 AFCRO IAf1 (kHz)
0 0 01
0 1 350
1 0 750

NOTE:
1. Values after reset.

Table 7. Transconductance Programming
AFCS1 AFCS0

0 0

0 1

1 0

1 1

NOTE:
1. Value after reset.

December 2, 1986

TYPICAL VALUES OF Vjun AT:

18 to 24V > 24V
11 11
1 2
2 4
4 8

TUNING WINDOW (kHz)

01
100
300

AFC HOLD RANGE (kHz)

01
700
1500

TYP. TRANSCONDUCTANCE (juA/V)

0.251
25
50

100
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Tuning Sensitivity

To be able to program an optimum loop 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-linear 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 Vjun 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 IAfl between the tuner oscillator frequen-
cy and the programmed frequency is smaller
than the programmed TUW value (see Table
5). If IAfl is up to 50kHz above the values
listed in Table 5, it is possible for the system
to be locked depending on the phase rela-
tionship 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
IAfl is less than the value programmed 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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INSTRUCTION BYTE

57 B3 5 u
1 [ ]
POD 0 0 1 0
DACX 0 0 1 0
MODULE ADDRESS

AFC Polarity

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

Minimum Tuning Voltage

Both minimum tuning voltage control bits,
VTMI1 and VTMIO, are at logic 0 after reset.
Further details are given in the DC Electrical
Characteristics table.

Frequency Measuring Window

The frequency measuring window which is
programmed must correspond 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 0 after reset.

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

December 2, 1986

Control Circuit

Figure 3. Control Programming

TUNING/RESET INFORMATION

b7 b6 Bs b4 b3 b2 Bl BO

Figure 4. Information Byte Format
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DATA/CONTROL BYTE
3 2 i o =i ©6 s D4 D3 »2 D1 Do
. 1 | 1
1 0 0 0 P23 P2 P2 P20 P13 P2 PIL PO
0 X2 XL X0 0 0 AX5 AX4 AX3 AX2 AX1 AXO
| i 1 1 | 1 i 1

PORT INFORMATION

Table 8. Frequency Measuring Window Programming

PRESCALER DIVISION

FDIVM FACTOR
0 256
1 64
NOTE:

1. Values after reset.

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

P13, P12, P11, P10 — Band select outputs. If
a logic 1 is programmed on any of the POD
bits D3 to Do, the relevant output goes HIGH.
All 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 D7 to D4, 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 corre-
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CYCLE PERIOD

MEASURING WINDOW

(ms) (ms)
6.41 5.121
2.56 1.28

sponds to the decimal equivalent of the
DACX bits X2, X1, XO. The output voltage of
the selected DAC is set by programming the
bits AX5 to AXO; the lowest output voltage is
programmed with all data AX5 to AXO at logic
0, or after reset has been activated.

Read

~formation 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 allow transmission to continue. If no
acknowledge is generated by the master, the
slave (CITAC) stops transmitting. The format
of the information bytes is shown in Figure 4.
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Tuning/Reset Information Bits

FLOCK — set to logic 1 when the tuning
oscillator frequency is within the programmed
tuning window.

FL/IN — 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 FL/1N, but is set to logic 0
when FLOCK changes from 1 to 0.

FOV — Indicates frequency overflow. When
the tuner oscillator frequency is too high with
respect to the programmed frequency, FOV is
at logic 1, and when too low, FOV is at logic
0. FOV 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 power-down reset. It
is reset to logic 1 automatically 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, frequency should be
programmed only during the period of
MWN = logic 0.

Port Information Bits

P23/1N, P22/IN — 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/
1IN, but are set to logic 0 at a HIGH-to-LOW
transition.

PI23, PI21, 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 allowed.

December 2, 1986
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HEX06
SR T YN YU .
OiOIOlOlOlllllO

Figure 5. Reset Programming

I2c BUS TIMING (Figure 6)

12C bus load conditions are as follows:

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

All values are referred to Vih = 3V and V||_:

SYMBOL PARAMETER

tBUF Bus free before start

tsu. tsTA Start condition setup time

tHD. tsTA Start condition hold time

tLow SCL, SDA LOW period

tHIGH SCL HIGH period

R SCL, SDA rise time

tF SCL, SDA fall time

tsu. tDAT Data setup time (write)

tHD. tQAT Data hold time (write)

tsu. tcAC Acknowledge (from CITAC)

tHD. tcAC Acknowledge (from CITAC)

tsu. tsTO Stop condition setup time

tsu. tRDA Data setup time (read)

tHD. tRDA Data hold time (read)

tsu. tMAC Acknowledge (from master)

tHD. tMAC Acknowledge (from master)
NOTE:

Timings tsu. ldat and ~ d. tpAT deviate from the
After reset has been activated, transmission may
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= 1.5V.
LIMITS
Min  Typ
4
4
4
4
4
1
1
setup time
hold time 0
4
0
setup time 1
hold time 2

12C bus specification.
only be started after a 50/us delay.

Ao
AFOI60S
UNIT
Max
lus
Ms
s
s
s
1 s
0.3 s
ns
s
2 s
us
s
2 MS
MS
MS

ms
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