Ordering number : EN5438

CMOS LSI

LC80101M

SA///WYO VICS LSI
CCIE

Overview Package Dimensions

The LC80101M is a special-purpose descrambler LS| for  unit: mm
use in VICS systems. FM multiplexed service data that  3091A-MFP28
has had VICS center scrambling applied can be

descrambled and received by inserting this LSI in the [LC80101M]
seria interface between the LC72700E and the application Q15 .
CPU. Thi§ architecture also supports reception of regular ”H AARAAAAARE Hlﬁ
transmissions that have not been scrambled. Note that
sample evaluation and product manufacture using this LS| 69 o
require a contract with the VICS Center organization. Q} = 2 ;
Functions ,HHHHHHHHHHHHE
* VICS scrambled/unscrambled recognition circuit L 17.8 o E
* Dedicated VICS descrambler circuit gI = | S— uuuuuw)l
» CPU interface circuit (CCB: serial) ]
° 1.27 0.35
0.645 I
SANYO: MFP28
Specifications
Absolute Maximum Ratings
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max | Vpp -0.3t0 +7.0 \%
VN1 The CL2, CE2, DI2, RST2, BACKUP, INT-R1, and DI1 pins —-0.3t0 +7.0 \Y
Input voltage -
VN2 Input pins other than Vi\1 —-0.3to Vpp +0.3 \%
output voltage Vourl | The Dog pin —-0.3t0 +7.0 \%
Vout2 Output pins other than Voytl —-0.3to Vpp +0.3 \%
Allowable power dissipation Pdmax Ta<85°C 200 mw
Operating temperature TOpI‘ —40 to +85 °C
Storage temperature Tstg —55to +125 °C

¢ CCB is atrademark of SANYO ELECTRIC CO., LTD.

e« CCB is SANYO's original bus format and all the bus
addresses are controlled by SANYO.

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
53096HA (OT) No. 5438-1/9



LC80101M

Serial Input and Output (Seethe serial datatiming figures.)

Parameter Symbol Conditions - Ratings Unit
min typ max
Clock low-level time tcL CL2 0.7 Hs
Clock high-level time tcH CL2 0.7 Hs
Data setup time tsu CL2, DI2 0.7 Hs
Data hold time tHD CL2, DI2 0.7 Hs
CE wait time teL CL2, CE2 0.7 Hs
CE setup time tes CL2, CE2 0.7 Hs
CE hold time ten CL2, CE2 0.7 Hs
Data output time toH DO2: Varies with the value of the pull-up resistor used 1 Hs
Electrical Characteristics/Input and Output Levelsat Ta=-40t0 +85°C, Vpp =4.5t05.5V,Vgg=0V
Parameter Symbol Conditions - Ratings Unit
min typ max
Input high-level voltage Vi CMOS-compatible Schmitt inputs 0.8 Vpp \%
Input low-level voltage ViL Pull-down resistors: INT-R1, TEST1 to TEST4, 0.2 Voo Y
and TESTON
Input high-level voltage Viy CMOS-compatible Schmitt inputs: 0.8 Vpp \%
Input low-level voltage ViL BACKUP, CE2, CL2, DI1, DI2, and RST2 0.2 Vpp Vv
Output high-level voltage Vou lon=—-4 mA: CE1, CL1, DO1, INT-R2 Vpp—2.1 \%
Output low-level voltage VoL loL=4 mA: CE1, CL1, DO1, INT-R2 0.4 \%
Output low-level voltage VoL loL=2 mA: DO2 0.4 \%
Standby current Isd With the BACKUP pin low 0.01 10 HA
Input sensitivity Vck Rf =1 MQ, FILCK1 = 3.6 MHz: FILCK1*1 1.0 Vbp Vp-p
Pull-down resistance Rd INT-R1, TEST1 to 4, TESTON 70 140 280 kQ
Iopl Sine wave input: 1 V p-p, Vpp = 5.0 V*2 6 15 mA
Current drain Iop2 Sine wave input: 5V p-p, Vpp = 5.0 V*2 25 7 mA
Iop3 Square wave input: 1 V p-p, Vpp = 5.0 V*2 5 13 mA
Ipp4 Square wave input: 5V p-p, Vpp = 5.0 V*2 15 4 mA

Note 1. Since this LSI operates based on the rising edge of the LC72700E 3.6 MHz output (the FILCK pin), the LC72700E 3.6 MHz output signal must be
input to the FILCK1 pin without inverting the polarity.

2. The current drain varies with the input level and the shape of the clock signal input to the FILCK1 pin. The current drain can be reduced by using
waveforms that are closer to square waves than to sine waves, and by using a signal level that is close to Vpp. The LC72700E 3.6 MHz output is a
square wave with an output level equal to Vpp.

Block Diagram

INT~-R1
)
FILCK?2
FILCK1 ) () INT-R2
Timing generator
BACKUP
DIt DESCRAMBLER po2
bo1 LC72700E ccB DI2
CE1 Interface Interface cez
cL1 cL2
A05856
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LC80101M

Pin Assignments and Functions

Pin No. Pin Function overview Input or output circuit type
1 TEST1 Test pin 1 (Must be connected to ground or left open in normal operation.)
9 TEST2 Test pin 2 (Must be connected to ground or left open in normal operation.)
19 TEST3 Test pin 3 (Must be connected to ground or left open in normal operation.)
7 TEST4 Test pin 4 (Must be connected to ground or left open in normal operation.) Rd
13 TESTON Test pin (Must be connected to ground in normal operation.)
Rd: Input pin internal pull-down resistor Ao5857
5 DI1 Inputs the output of the LC72700E pin 32. An external pull-down resistor is
required. See the following page.
20 BACKUP Input that selects normal op‘eralmon when high and backup mode when low.
21 cL2 Clock |nPut for the CCB sena‘I |n-terface D____I}—-
2 CE2 Control input for the CCB serial interface
i ial i A05858
23 DI2 Data input for‘the CCB se‘nal |ntel3rface
2 RST2 System reset input (negative logic)
4 INT-R1 Inputs the output of the LC72700E pin 35.
Rd: Input pin internal pull-down resistor
Rd
A05859
6 DO1 Output to the LC72700E pin 31 input
7 CE1 Output to the LC72700E pin 30 input _H
8 CL1 Output to the LC72700E pin 29 input
25 INT-R2 Outputs an output data interrupt to the external CPU A05860
24 DO2 Data output for the CCB serial interface I:I
A05861
FILCK1 System clock generator input
FICLK2 System clock generator output
X . Rf
Rf: External feedback resistor, 510 kQ to 1.5 MQ (typical: 1 MQ)
A058E2
28 Vbp Power supply (+4.5 t0 5.5 V)
14 Vss Ground connection
10, 11 NC No connection pins. These pins must be left open.
12, 15,
16, 17
18

No. 5438-3/9




LC80101M

Pin Assignment

MFP28
TEST1 [ ‘q} [T vpo
FILCK4 I 1 TESTA4
FILCK2 [ 11 RST2
INT-R1 I I INT-R2
DI1 [T ] po2
D01 I ] pI2
ces L4 | cgo104M | CFF
cLt I 1 1cLa
TEST2 1] 1T 1 BACKUP
(NC) I [T 1 TEST3
(NC) [T [T (NG
(NC) [T 11 (NC)
TESTON I C 1T (NO)
vgg I I (NO)
Top view AO5B63

Notes on the pull-up resistor used between the LC72700E pin 32 (DO) and thisLSI’s pin 5 (DI1)

The same Vpp as that
supplied to the LC72700E

LC72700E LC80101M

=

DO DIi
7 N |
] .

i
c1 lCEI

il

I

A05864

C1: Printed circuit board floating capacitance
C2: LC80101M input capacitance (maximum: 10 pF)

The value of the pull-up resistor Rp1l must be determined based on the printed circuit board’ s floating capacitance and the
LC80101M’s clock. The time t¢ for the LC80101M clock is 1.1 us (corresponding to 450 kHz). This clock is used as
the readout clock output to the LC72700E during the period discussed in note 1 for the basic timing of the external
interface as discussed on page 7. If the tc of the CL2 clock from the microprocessor is longer than the tc of the
LC80101M clock, atc of 1.1 ps must be used in the formulas below. If the to of that clock is shorter than that of the
LC80101M clock, then thetc of CL2 must be substituted in the formulas below.

For example, in the configuration shown in the figure above, assuming the to of CL2 is 1.0 ps (i.e. CL2 = 500 kHz),
then: T =t — 555 ns (the LC72700E data output time)

Since T=22(Cl+C2R

445 ns

Rpl= —24ons
PX= o1+

Assuming that C1 = 10 pF and C2 = 10 pF, then Rp1 will be < 10.1 kQ. These considerations must be used as guidelines
when determining the value of the pull-up resistor Rpl.

No. 5438-4/9



LC80101M

Serial Data Input
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LC80101M

Serial Data Output
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LC80101M

External Interface Basic Timing

R
INT-R L. S -,i
“"_5_' ims
INT-R2 HE e —-l

1
)
;"'1
"

A0B867

Figure 1

Figure 1 shows how the timing changes between the LC72700E INT-R output and this LSI's INT-R2 output. This LSl
requires the period indicated as “Note 1", about 160 ps, following the detection of a falling edge on the INT-R signal to
set up the descrambling processing. It outputs a falling edge on INT-R2 after the note 1 time has elapsed. Serial data
reads and writes are disabled during this period.

1 18ms
et
i .
i N !
() [} H
INT-R — | Lo ;
q_:__'——— ims I | I |
; F=--d
1 ams te |
i '
DO pin during horizontal H i ¥
data only output v l '
= g
i - teed i )
- Period when the INT-R horizontal data output is guaran e SBus 6Bus _:l L :::'?;:::L:::t”d
DO pin during horizontal ' !
and vertical data output | ! r | !
—_—
+ )
Period when the INT-R horizontal data output is guaranteed i Period when the INT-R vertical data output is guaranteed o
: |
INT-R2 — l ) r
et ims ) | |
|~ ! L i
ams 1 !
— ~— 160#s —t—l te— 16048 '
DO2 pin during horizontal i
data only output ! : ! ! _]
' '
' 1 '
! Period when the INT-R2 horizontal data output is guaranteed | | '! i
DOZ pin during horizontal ' [
and vertical data output T r
'
1
i Period when the INT-R2 horizontal data output is guaranteed Period when the INT-R2 vertical data output is guasanteed !
A05868
Figure 2

Figure 2 shows the basic timing for the external interface. When this LS| is not used and the system is operated based on
the INT-R trigger, if only horizontal data is output, there will be a data readout guaranteed period of 18 — 0.068 = 17.932
ms, and if both horizontal and vertical data are read out, there will be two 9 — 0.068 = 8.932 ms data readout guaranteed
periods, one each for horizontal and vertical data output. When this LSl is used and the system is operated based on the
INT-R2 trigger, these data readout guaranteed periods are shortened by exactly the amount the INT-R2 signal is delayed,
namely 160 ps. When only horizontal data is output, the data readout guaranteed period will be 17.932 — 0.160 = 17.772
ms, and both horizontal and vertical data is output, the data readout guaranteed periods will be 8.932 — 0.160 = 8.772 ms
for both horizontal and vertical data output.

No. 5438-7/9



LC80101M

Usage Notes

1. Setting the BACKUP pin low switches the LC80101M to backup mode. Thisis amode in which oscillator and chip
operation are stopped to reduce current drain. This pin must be set high for normal operation. Also note that a reset
must be applied after the BACKUP pin isreturned to high from low. (See Figure 4 on page 8.) The BACKUP pin
must be connected to the LC80101M Vpp pinif backup modeis not used.

2. Thelines connecting this LSl to the LC72700E must be dedicated lines only used by these two chips. Do not connect
these linesto any other circuits viaa bus or any other connection.

3. A reset must be applied when power isfirst applied. The LC72700E RST pin and this LSI’s RST2 pin can be driven
from a.common signal. (See Figure 3 on page 8.)

4. TheTESTON pin (pin 13) must be connected to ground.

Operation During Reset

A reset signal is applied by setting the RST2 pin input level below V), for at least 300 ns when the power-supply voltage
(Vpp) is3.4V or higher. See Figure 3.

5.0V

—— 3.4V
Vpp voltage

VIHz£
RST2 —#— V1L (0.3Vpp)

300ns min

A05870
Figure 3

All registers other than those holding data required for descrambling are reset by a reset signal. The crystal oscillator
circuit does not stop.

BACKUP Pin
A reset must be applied after the BACKUP pin is returned to high (for normal operation from low (backup mode, in
which the oscillator is stopped). See the following figure.

Vop voltage 5.0V

BACKUP pin /— VIH

RST2

VIH

VIL (0.3VDD)——" Vip (0.3Vpp)

300ns min
A05B871

Figure 4
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LC80101M

Sample Circuit Connecting the LC80101M, the LC72700E, and a Microprocessor

RST <I——— RST2
c 1J> INT-R2
FILCK —|
INT-R ~—— [JTESTH4 VDD
FILCK1 TEST4[
Rf N
LC72700E Vpp FILCK?2 RST2[_}—- > Doz
L= IINT-R1 INT-R2[}——
Rp1
Do DI4 poz[+———
DI -=—————{ D01 DI2[—} <]-—-DIE
LC72700E ek we— erg ceal 94—
CL ~<~———{CL 1 cLe[F———m
[JTEST2 BACKUP[+—— <}—- CE2
CJ(ND) TEST3[
0 (NOT Q— cL2
Ny (NCY[]
~——{|TESTON (NOTT <}_ B ACKUP
+——1{_|Vss (NC)Y[
mr LC80101M (MFP-28)
Microprocessor
A05869

m No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace
equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

m Anyone purchasing any products described or contained herein for an above-mentioned use shall:

O Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cost and expenses associated with such use:

O Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

m Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of December, 1997. Specifications and information herein are subject to
change without notice.

PS No. 5438-9/9



