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No.2522 LC7412,7413 
CMOS LSI 

V T R Servo Digital^ntroller 

General Description 
The LC7412,7M3 are digital control CMOS LSIa for VTR vo 
Since any servo characteristics can be achieved by'obd1| 
ROMs and externally addressing the ROMs, the c'B 
multifunctional VTfls. The 1X7412,7413, which cofi|iin tl^ f®ctiopi requ ired 
for the servo circuit on single chips, can provide a fBfty.st%yitem Vlth a good 

performance, 

7/ 
iuit use//' 

ma 
to any 

cost 

Features 
. Speed/phase control of drum unit (On-chip fiOMa) %,.v 
• Speed/phase control of capstan unit (Oŷ c'iiip 
. Generation of reference signal for control: t^n-chip- ROM) 
• Mode select by 4-bit parallel data / / 
• Recording/playback control of contî yf aig-ftUL 
» Automatic detection of tape speed/|uring pliyfê ck m0de (SP/LP/EP) 
• Division processing of control̂ eignajvj-.̂ capstatt/t-fl signal during special 
playback mode .••/ 

• Processing of drum PG signal .-".- ' 
. Pseudo VD signal generating clrcujfcf-.•:>' 
• Generation of switching signal '"ftEFt-rfaead; 
. Generation of 4-head conjsfbl sign^. |L€7413). 
. Fine/slow (Frame Advanq^V ti^n^>corf$rol .(LC7413) 
• Package DIP30S: LCff 12 

DIP42S; LC7413;K 

/ / / / 

The application circu<r diagrams and circuit condoms herein are included as an example and provide no a/amee fo< designing tquipm#rtt 10 t>Q produced The informal ton harem is believed to be accurate and reliable However no responsibly <* a«umed by SANYO for ils use, nor for any infringements of pet flnta or otfter ol third p*rire$ wh-cli may result from its use 
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Specifications and information herein are subject to change without notice. 
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IC7412,7413 

Equivalent Circuit Block Diagram LC7^12 
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IC7412,7413 

Equivalent Circuit Block Dlagras 
LC7413 
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IC7412,7413 

Pin Description (*:LC7412) 
Pin fjame 
VDD 
vss 

Pin No.(*) 

j K i a 

Functions 
LSI power supply VSS:OV 

VDD: .5 to 5.5V 

Input/Output 
Configuration 

D0,D1, 
D2,D3 

40(29),39(28) 
38(27),3T(?6) 

F/R 36(25) 

Operation node selection (t6 modes) is 
made by 4-bit binary data. Latch fun* 
otion must be provided externally. 
Forward/reverse seleotion. 
Forward. nLw level=Reversq 

"H" lev«l= 

SP/LP/EP 30(22) PEC tape speed is specified. "H" 
level=SP, "M" level=LP, "L" level=EP 

2l2T Composite syno signal is "input. C-SYNC 

F^ADV-r 

ENV 3(-T 

Frame advance pulse is"inputT "Frame 
advance is made with every pUjae || 

Fso JUT 

CTL-IN 

DPG 

12(7) 

T r n i r 

DFG 

CFG1 

18(13) 

25 ( W 

CFG2 2 6 ( - ) 

DSE 19(11) ) 
% 

A 

CSE 22 ( ' 

1 

. . . . :-, . , . ' ' " " 

Head select signal/%$ 
special PB node. SW 
Color use<|7fbr 
internal ayaji/m L/J^ls 
applied throjyt̂ fi oapa^S||.ve coupling. 
Signal l e v e ^ f ^sAXjp-p"grigter is 
required* 

T 

Control tt̂ piigh oapa-
oitive / / 
Drum FQ/sig; 
oitiy^Qoui w jEpi^Tpirough oapa-
Dru^/PQ c^^ai^s lnjiut through oapa-
oitjtVe of" 
/ ^ ' s i g ^ ^ ^ ^ oaRfltan unit is input. 

, p|iiae control, tape 
f « r\ a I* -f /' a and the like are 

S ^ p n d % G s|4tfal for capstan unit is 
Cor?£jp6l is performed at frame 

la^anle s^y mode. 
%rd%*y3 bits and high-order 5 to 8 
s of/error output of' drum unit 

^pee^ Vbntrol are output in the form 
of analog signal and PWM signal, 
res|^atively. This pin is brought to 
"tY level at drum stop mode* 
Lt>w-order 3 bits and high-order^ to 8~ 
bits of error output of capstan unit 
speed control are output in the form 
of analog signal and PWM signal, 
respectively. This pin is brought to 
"L" level at capstan stop mode. 

2£ktvo 

( 3 * l o t « Ifty.) 

Low-order 3 bits and high-order 5 to 8 
bits of error output of drum unit 
phase oontrol are output in the form 
of analog signal and PWM signal, 
respectively* Signal of duty 50$ is 
output at the time of other than mode 
selection, stop mode, speed slope. 

DPE 'V 
2.5k t y p 

i 
( 3-fttatt Inv.) 

Continued on next page. 
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IC7412,7413 

Continued from preceding page. 

Pin' Name Pin No.(*) Functions Input/Output 
Configuration 

CPE 23(17) Low-order 3 bits and high-order 5 to 8/ 
bits of error output of capstan unit? , 
phase control are output in the fori® 
of analog signal and PWM signal, 
respectively. Signal of duty is ; 
output at the time of other thaii mode 
selection, stop mode, speed slope. 

^^typ 

f — r M r 5 
. •. f 3-s ta te In?J / 

RF-SW 7(1) Drum head switching pulse output 

• <r> -

AF-SW 8(5) Audio FM-use head switching pulse* 
output* / / 4-,. 

• <r> -

F/R-OUT 24(-) Capstan motor forward/rf^^se ^ h ^ ^ ^ / 
output* Signal is out|>,u| a o o ^ W i ^ w 
motor start/stop .fraae%%^v^ce 
mode; and F/R is 
output, as it is, ft/othe||,tha||fraud/ 
advanoe mode* /'/ / / 

• <r> -
SP 27(19) REC time mode dste^t o p p i & v SP: 

• <r> -LP 28(20) REC time mode direct pffct. ̂  LP^H® • <r> -EP 29(21) REC time mode4^teQ#o|fepfe Ep^H" 
CFG-OUT 35(24) CFG1 signaj^utpu%ifi#in. Division 

signal CFG1 
signal / / 

C-START 
/STOP 

21(-) Capstan jiot^^^a^/st94/ s l6 n a l i s 

output/Vt fi^eww^ioe ^u^e* 
ROTARY 
H AMP-S 

5(6) 
6(-) 

Head is otijfput at 4-head 
( 3 - ^ d ) i t i l f r ^ r i P / / 

VD-OUT M 3 ) PfSrf&o synciignal is output 
rff/ ybjfe. This pin is 

^L" ^ 4 e l at other than 
A p e o l f f i 

REC-CTL 13(8) Ce&tfrW ;%gna,loutput at REC mode* 
Xtiis pin is brought to high impedanoe 

TrlS-ydo V^^-hsert positiori adjust CR" 

B y — D e l a y amount after RF-SW pulse 
"% fall 
r DL2 -r- Delay amount after RF-SW pulse 

rise 
DL3 Position correction at frame 

advance slow start mode 

( J-»taW tmr.) 
DL1 
DL2 
DL3 

9<-> 
10(6) 
11(~) 

Ce&tfrW ;%gna,loutput at REC mode* 
Xtiis pin is brought to high impedanoe 

TrlS-ydo V^^-hsert positiori adjust CR" 

B y — D e l a y amount after RF-SW pulse 
"% fall 
r DL2 -r- Delay amount after RF-SW pulse 

rise 
DL3 Position correction at frame 

advance slow start mode 

1 C o m p o r a t w R ± 

c m / / 
CH2 

15(10) 
J l f l l ^ ' " 

DPG deteotor mounting position adjust 
CR pin 

1 C o m p o r a t w R ± 

TRIC-CR 4 / / Tracking CR pin 

1 C o m p o r a t w R ± 

SLOW-CR saptm f?~ Slow tracking CR pin 

1 C o m p o r a t w R ± 

D - P f i v \ 
D-WD \ 

W ) / / 
33(-) / / 

CR pin for drum rotational speed fine 
timing adjust at frame advance mode 

1 C o m p o r a t w R ± 
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IC7412,7413 

Absolute Maxima Ratings at Ta=25°C 
Maximum Supply Voltage 
Maximum Input Voltage 
Maximum Output Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

VDDmax 
Vj-max 
Vginax 
Famax 
Topg 
Tstg 

-0.3 to +7.0 
Input pins 
Output pins 
Ta=-30 to +70°C 

-0.3 
-0.3 

to 
to 

Vdd+0.3 
VDD+0-3 

unit 
V 
V 
V 

mW 

-30 to +70 °C 
-55 to 

Allowable Operating Conditions at Ta=25C,Voo=0V 
Supply Voltage 
Input "H"-Level Voltage 

DD 
'IH1 
"lH2 

Input "L"-Level Voltage VIL^ 

Input "Mn-Level Voltage 
Input Amplitude 

Input Pulse Width 
Operating Frequenoy 

"IL2 
"iM 
" l N 1 

IN2 

" W I 
rIN1 
rlN2 
[im 

SS-
D0,D1,D2fD3 / / 
SP/LP/EP,F/R,C-SYNC, 
ENV,F-ADV-P 
Pins for V1Hj 
Pins for V I H 2 
SP/LP/EP 

Sine wave oapaoitive 
coupling,FSC % 
Capaoitive coupling, 

DFG.CFG1,CEG2fDPG,CTL 

Sine wave oapaoitive 
ooupling,FSC / / 

/'SI)FG ,.GJ|G 1, CFtfe / / 
DPGfCTL-IN 

... 

^ max unit 
£.0*' 5.// V 

V VDD 

v s s 

0.3. 

0.2V, 
0.3VDD V 

"" V 
V 

Tp-p 
0.6 V, DD DD 

fIN4 tWIH 1U0»C-SYNC 
Comparator Characteristics 

1.5 
-IN 

50 
1.0 

0.1 
10 
5 

Vp-p 

us 
5.5 MHz 

30 kHz 
1000 Hz 
50 kHz 

Comparison Level V. TH 

:V, TL 

Delay Time 

SLOW-CR ••' 
I: tM-CR,DL1,DL2,DL3, 

CH1,CH2,D-PH,D-WD, 
11 SLOW-CR 

tdel 8=10Okohras,C=0.01uF 
; TRK-CR,DL1,DL2,DL3, 

CH1,CH2,D-PH,D-WD, 
SLOW-CR 

-10*0.6VDD+10* V 

0.1vDD 

0.78 0.92 1.08 ms 

Bleetrioal Characteristics 
Input "11"-Level Current 

Input nLf-?Level $urrfeht 

at Tasa5°C,VDD=5Vil0^fVoS=0V 
ITH1 VTN=Vnn D0,D1,D2,f>3,F/R,C-S IH1 
III 2 

mln 
'IN=*DD vijiv ' » * / • " » 1 S Y N C 
VIN=VDD SP/LP/EP,F-ADV-P,ENV 5 

I IL2 Input Floating Voltage VjF1 

VIN=VSS D0,D1,D2,D3,F/R, 
C-SYNC,ENV,F-ADV-P 

VIN=VSS SP/LP/EP 
Input pins open,ENV,F-ADV-P 

Vjp2 Input pins open,SP/LP/EP 

Output "H"-Level Voltage 0 H 1 

OH2 

I0,=0.3mA,SP,LP,EP,CFG-OUT, 
DSE,DPE,CSE,CPE,VD-0UT, 
H AMP-SW,ROTARY,F/R-OUT,RF-SW, 
AF-SW,C-START/STOP 
I0L=5mA,REC-CTL 

-1.0 

- 2 0 

VSS 
0.1»5 
xVDD 
VDD 
-0.3 

typ max unit 
1.0 uA 

10 20 uA 
uA 

-10 -5 uA 

in V 

0.5 0.55 V 
xVDD xVDD V 

VDD-1.0 

Continued on next page 
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Continued from preceding page. 

Output nL"-Level Voltage V Q L 1 

DA Characteristics 
Bit Error 
Output Impedanoe 
R-2R Ladder Composite 
Resistance 
DA Output Analog Switoh 
ON-State Resistanoe 
Feedback Resistanoe 
Output OFF-State Leakage 
Current 

Input Sensitivity 

Current Dissipation 

0L2 
^0L3 a0L 

min typ 
Iq,=0.3mA,pins for Vqui, 
TRK-CR,DL1,DL2,DL3,CHT,CH2, 
D-PH,D-WD,SLOW-CR 
I0L=5mA,REC-CTL 
In,=0.3raA,open drain tr. of DSE,CSE , 

max 
0.3 

1.0 
0.6 •i, X 

unit 
V 

V 
V 

A* LSB zo 
R0LDR 
RonSW 
Rf 
Ioffl 
Ioff2 
VMIN 

*DD 

RL=100kohms 

RL=100kohmB 

-1/2LSB +1/2LSB 
-30* 

DSE.DPE 
CSE,CPE 

(1LSB=1/8VDD) 

2.5 

//•,,,,/ 0.7// 
2.0 Y 1 .0 

Fso / / 
DSE|DPE,CSE,CPE ; 1 -2.0 
REC-CTL . 

Sine wave oapacitive 0.5 .1.0 
coupling,DFG,CFG1,CF02,DPG,CTL-IN 
fsc=i|.J<3MHz(0.3Vp-p) input 

1.5 

Jcohm 

kohm 

Mohm 
uA 
uA 

Vp-p 

10.0 mA 

Sample Application Circuit: LA7116 + LC7M2 

System control 

(Note) Connect a oapaoltor of O.luF or 
greater to the power line to 
prevent latotwip. 
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