




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































VTR Data Back CMOS LSI 

• Display 

The display is a total 6-digit, I-line display of 
year, month, and day each consisting of 2 digits; 
The character organization and character array 
are as follows_ 

D3 Dz D, Do Indication 

High High High High [OJ 
High High High Low �~� 
High High Low High 2 
High High Low Low 3] 
High Low High High % 
High Low High Low §J 
High Low Low High [§ 
High Low Low Low , 
Low High High High [8J 

·LR3727 

P3 D2 D, Do Indication 

Low High High Lbw �~� 
r-----' 
I I 
I I 

Low Low Low Low : (blank): 
I I 
I I 

L _____ J 

(1) Character organization 
The display character is of 5 X 7 numerics and 

dots that separate year, month, and day. The dots 
are fixed and not erasable. 

(2) Character array 
The character organized as described above will 

be displayed in array as follows. And the character 
size, and spacing are as shown in the figures A and 
B. 

A : Approx. 550ns (when the frequency of the 
built-in oscillator is 1.8MHz) 

B : Scan line_ ... _.3 lines/field 

Character array 

o 

Display of October 25,' 81 

• Description of Operation 

(1) On application of the source voltage Voo, 
the capacitor externally connected to the timer T 
starts charging. And when the pulse is applied to 
each of.the VSYNC and HSYNC pins, display func­
tion is enabled. The display this time is not consis­
tent, but most of the time, only the dots that sepa­
rate the digits are displayed and the characters 
that would otherwise follow get blanked. 

No input signal should be applied prior to pow­
er-up because the LR3727 is of CMOS structure. It 
should be remembered that source voltage should al­
ways be kept turned on because of the LSI's small 
current consumption except when displaying. 
When the capacitor externally connected to the 
timer T finishes charging, the LR3727 will go into 
the standby mode. 

(2) Apply.the horizontal sync pulse and vertical 

-.-.-..-.-------SHARP ----------
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VTR Data Back CMOS LSI LR3727 

sync pulse to the HSYNC and VSYNC pin respec­
tively. Until the START signal is applied, the 
whole LSI is in static state and retains the initial 
state with the DouT pin "Low", oscillator in static 
state, Sl-SS in high impedance state ("High"), and 
each of the time constant input pins (TCR pin, HCR 
pin) in high impedance state ("High"). 

VSYNC pin~...J"L.......fl 

START pin ~i-------------~i------:---

mined by the time constant of the CR externally 
connected to the TCR pin. Therefore, if the TCR is 
left connected to GND, the operation time of the LSI 
will be infinitely long and go into continuous dis­
play. (However, if the CNT pin is "High", the dis­
play data will be read into the LSI only once im­
mediately after the START signal input. Even in 
continuous display, the START signal should be 
entered again to alter the display.) 

TCR pin ----, : . ~~ : 
I 

TP signal -.l I (I: r--- LSI function TP -: 

(3) Vary the START input pin from "Low" to 
"High" to enter the START signal. As shown in the 
following figure, the TP signal is generated in the 
LSI while the TP signal is in sync with the VSYNC 
signal. More than 1 JL s of the width START input 
signal is required. The TP signal width is deter-

(4) On the top signal going "High", the external 
data will be read into the LSI with the timing as 
shown in Fig. 1 and Fig. 2. In the data read timing 
chart, the CR time constant of the TRC pin (or TP 
signal output time) is shown to be long enough com­
pared to the vertical sync signal cycle (longer than 
2 cycles). With the CR time constant of the TCR pin 
short (shorter than the vertical sync signal cycle), 
the complete external data cannot be read into the 
LSI. 

The HP signal in the timing chart just discussed 

HSYNCpm ~~ __ ~L __ ~~ __ ~~ __ ~~~'L-~'~~I~-4I __ ~ __ ~~ __ ~~!L-~I~-4I~~ __ ~L __ 
I I I I I I I I I I I 1 I 
I I I I I I I I I I I I I I 

START pin ~r--r--rl --r--r--:--1--r-l--t--~-T--1--i--~1 --
! ! 1 I 1 I I I I I I I I 

VSYNC pin 'I: I I : : : I I I I : ! I I 
TP' signal J I I 1 1 I I I I I I 

I I I I I I I I I I I 
I I I I I I I I I I 1 

HP signal _____ .I. 

I I I 
------~I I I I I---! I I 

1 i I 

S2 pin ---------+-......,~ : ! 

-----------~~I~..,l ir' __ ~:I--~~~ __ --------------------
Sa pm ~ 

I I 

HI 
I I I I --------~~+-~~II~U~~·-------------------

S5 pin 
I I I I 

I I ~I I 1 I I 1---------------------
1 I I -

I 1 I I I I I I 

Do-D3 pms aOOZ77710zwm t • * t tJpmIMWl77ZmmmOV77m 
\ 110· II flO II I 10 I I . 

1 ,I " ~ " "Iday'si D 't C years year s months month s days d' 'I D 't Care 
on are digit digil digit digit digil IgJ . on 

S1 pin 

S6 pin 

Fig. 1 Data read timing (eNT pin "Low") 

.-~----.-~---SHARP~-----.---
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VTR Data Back CMOS LSI LR3727 
.... _ ..... .-...... NII-.. ~_ ..... .-. ..... _ ......................... _ 

Start pin ---fI-' ----------------------------
I , 

DCLK pin , 

_--;. __ .... 11 
VSYNC pin I , , 

_ ....... -_ ... 11 TP signal , • I 
I 

SI pin -"'T'".....,~ 

S2 pin, --+----+--, 

I' , , 

S3 pin, ---iL.----+---+-~r_-+_-"'T""-_+-__1 

S. pin ------+,---1 
, 
, 

S5 pin ------+,--.,~___1 , 
I 

! I I I I I 
I I I I ,. . 

S5 pin 

I I I , I I , 
Do - D 3 pins""'''''''''''''''''77'77'77:'77:'77:'77:'77:~ 

I 10 II ear's pO II I 10 I Ida 's I 
Don't Care I years' I ~. ,months' I month's I days' I d'! I Don't Care 

digit gtt digit digit digit 19tt 

Fig. 2 Data read timing (eNT pin "High") 

is a signal in sync with the rise of the horizontal 
sync signal applied to the HSYNC pin and has a, 
pulse width that is determined by the time constant 
of the CR externally connected to the HCR pin. 
Duty varies with the horizontal display position on 
the screen. 

The external data applied to Do - D3 pins goes 
into sync with the rise of the horizontal sync signal 
applied to the HSYNC pin when. the CNT pin is 
"Low", or goes into sync with the rise of the clock 
applied to the DCLK pin when the CNT pin is 
"High", to be read into the LSI. Note that while the 
LSI is reading external data, the display gets blank­
ed and therefore the DouT pin maintains "Low". 

The external data read into the LSI is a 6 char­
acter data and is stored in a 6 X 4 shift register. 

The data for the dots that separate each digit will 
be set up in the LSI as fixed data. These character 
data o~ fixed data are to be through the multiplexer 
to the character generator. 

(5) The data read time is followed by the di,s­
play time if the TP signal is "High". The display 
time lasts while the TP signal maintains "High" and 
comes to an end when the TP signal goes "Low". 

During the display time, it is so designed, the V 
address counter counts the HP signals (the pulse 
width of which is determinerl by the time constant 
of the CR externally connected to the HCR pin) that 

. is in sync with rise of the horizontal sync signal 
applied to the HSYNC pin, collects out of the char­
acter generator the character data output produced 
du'ring each horizontal scan time, and produces 

--------------SHARP---.-.....-r ........... .---
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VTR Data eack CMOS LSI 

serially through the 5-bit shift register the charac­
ter outputs one by one at the DouT pin_ 

In the meantime, the H address counter counts 
the timing pulses HC that occur during 1 horizontal 
time to construct a character address and transmit 
6 character data and 2 dot data to the character 
generator. 

The oscillator operates only part of the horizon­
tal time (when HP is "Low") where display is to be 
performed, to generate not only 5-bit shift register 
data but also the clock for the timing circuit and 
load sequentially 6-character 2.:dot data into the 
5-bit shift register. 

LR3727 

Fig. 3 shows the timing chart of the 1 field im­
mediately after data read. One character is divided 
into 7 parts with each part displayed during the 3 
horizontal scan lines per field so that vertical size 
of one character is 21 horizontal scan lines high 
per field. During the display time, this operation 
repeats with each input of vertical sync signal ap­
plied to VSYNC pin. 

Fig. 4 shows the timing chart of 1 horizontal 
time during the display. One character is di~ided 
horizontally into 5 parts so that their signal out­
puts will be produced from the DouT pin. 

H.SYNC n. 
pm ....,'-f~,IL..~L-fIL.-~L-1I"--~L..-IL--IIL...-iL~iL-~L.-!'L.-~L..-!'-' .... -1L~ 

HP signal -1"\ ' , 
VSYNC : 
pin ~~f--~~-~~~~4-~-~!-+--+-~~~~4-~-+--+-r--t~~~-1--i----, . 

I 

VPsignal ----,L-~-r-~~~4--4-+__+i-~-r-~~~--~-+-+-~-r-ii~-i--t-~---

Oscillation 
interval 

I 
I 
I , 
I 
I 

DOUTpin __________ ~ 

1 
2 
3 
4 
5 
6 
7 

Fig. 3 Display timing in 1 field (TP signal = "High") 

HSYNCpin -1l~ ________________________________________________________ __ 

HPs~al~ ____________________________________________________________ __ 

oSCouTpin 

HC signal 

DOUT pin IIIIII arm 0 arm ann 0 mm arm 0 

II~II~II~ 
Fig. 4 Display timing in 1 horizonal time (TP signal = "High") 
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VTR Data Back CMOS LSI 

• System Configuration 

VDD or GND 

Horizontal 
sync signal 

Vertical 
sync signal 

Start signal r 
Set 10th digit of the year 

Set last digit of the year 

Set 10th digit of the month 

Set last digit of the month 

Set lOth digit of the day 

Set last digit of the day 

VSYNC 

START 

LR3727 

OSCIN,OSCOUT 

CNT 

VDD 

LR3727 

VDD (+5V) 

GND 

;;-0 

Output 

'-'-"'-'~~-'---SHARP---------
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Phase Locked Loop Frequency Synthesizer CMOS LSI LR3652. 

LR3652 Phase Locked Loop Frequency Synthesizer 
CMOS LSI 

• Description 

The LR3652 is a CMOS LSI designed for PLL 
frequency synthesizer AM/FM radios. It can be 
controlled directly by the Sharp 4-bit I-chip 
SM-4A or SM-5A microcomputers. 

• Features 

1. Reference frequencies 
FM mode 

2.25kHz, 2.5kHz, 12.5kHz, 25kHz, 50kHz 
AM mode 

1kHz, 4.5kHz, 5kHz, 9kHz, 10kHz 
2. Frequency division ratio: 113 - 11999 
3. FM mode: pulse-swallow type 
4. Charge-pump output port and an N-channel 

open drain transistor are contained for use in 
LPF amp. 

5. 5-bit input ports 
6. Time base: 3.6MHz crystal 
7. Single power supply: + 3V 
8. CMOS process 
9. 22-pin dual-in-line package 

• Block Diagram 

Strobe 

FM Local 
OSC. 
Frequency 

AM Local 
OSC. 
Frequency 

• Pin Connections 

OSCoUT' 9 

OSCIN 

Programmable Divider 

Programmable Counter 
for Prescaler Control 

GND 
Co 

Cl 

NC 
C2 

NC 
C3 

NC 
FM 

AM 

PSC 

Top View 

4 Lock Detector 

Prescaler 
Control 
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Phase Locked Loop Frequency Synthesizer CMOS LSI LR3652 
__ .-.-.-.-.-.-.-.-.-.-.-.-.-r ....... .-...... .-

• Absolute Maximum Ratings 
/ Parameter Symbol Ratings Unit Note 

Supply voltage VDD -0.3-+6.0 V 

External voltage Vee -0.3-+18 V 1 

Input voltage VIN -0.3-+6.0 V 

Current consumption IDD ±10.0 rnA 2 

Output current lOUT ±2.0 rnA 2,3 

Operating temperature Topr -20-+60 V 

Storage temperature Tst" 
-55-+125 V 

Note 1: Applies to DI. Dz pins. 
Note 2: The direction of flowing into the LSI is defined as positive, and flowing out of the 

LSI as negative. 
Note 3: Applies to output pins. 

• Operating Conditions 
Parameter Symbol MIN. TYP. MAX. Unit 

Supply voltage VDD 2.7 3.0 3.3 V 

External voltage Vee 0.0 15.0 V 

Input voltage VIN 0.0 VOD V 

Oscillator frequency fose 3.6 MHz 

• Electrical Characteristics 
Parameter Symbol Conditions 

Supply voltage VDD 
fose= 3.6MHz 
FM or AM=3.0MHz, 0.3V p - p 

Current consumption IDD 
fose=3.6MHz, output pin open 
FM or AM=3.0MHz, 0.3Vp - p 

Input voltage 
Vm 
VIL 

Input current 
1111 

VIN=3.0V 
IlL 

Input frequency fIN Sine wave VIN =0.3Vp - p 

VOH1 Connects to VDD at 100kO 

VaLl IOL = 100 pA 

VOH2 IoH = -200 pA 

Output voltage VOL2 IOL = 200 pA 
VOll3 IOlI =-200pA 

VOL3 IOL =200 pA 

Note 

1 

MIN. 

2.7 

2.6 

0.0 

3.0 

2.6 

0.0 

2.6 

0.0 

2.6 

0.0 

VOll4 
Vee=15Vat 100kO 

14.80 
with G1 and G2 grounded 

VOL4 ' 

Oscillator freq uency fose 

PSC delay time 
TLH 

TilL 

Note 4: Applies to Voo pin 
Note 5: Applies to ST, Co, CI, C2, C3, pins 
Note 6: Applies to AM, FM pins 
Note 7: Applies to LK pin 
Note 8: Applies to PSC pin 
Note 9: Applies to CP, CPz pins 
Note 10: Applies to OSCIN, OSCOUT pins 

IOL = LOrnA, 
with (;1 and Gz grounded 

0.0 

3.6 

VIN =3.0MHz, sine wave 

0.5Vp - p 

(VDD=3.0V, Ta=25"C) 

TYP. MAX. Unit Note 

3.0 3.3 V 4 

2.5 5.0 rnA 4 

3.0 
V 

0.4 
5 

1.0 
pA 5 

-1.0 

MHz 6 

3.0 
V 7 

0.4 

3.0 
V 8 

0.4 

3.0 
V 9 

0.4 

14.95 15.00 

V 1 

0.4 

MHz 10 

300 
8 

300 
ns 
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Phase Locked Loop Frequency Synthesizer CMOS LSI LR3652 

• How to Use Pins 

(1) OSCIN, OSCOUT (Crystal oscillation) 

ST 

1 

2 

3 

4 

5 

6 

OSC1N OSCOUT GND 

Co 

Crystal 
3.6MHz 

MF 

P3l 

P21 

Pll 

PI 

Cl 

Ml 

P3Z 

PZ2 

PIZ 

P2 

"Low" "High" 

Co 

C2 C3 

M2 Ma 

P33 P3' 

P23 P2. 

PI3 P14 

P3 p, 

"Low" "High" 

Reference frequency (kHz) 

Programmable counter for counter range 
prescaler control .................. = 4 

If a prescaler with its frequency dividing ratio 
switchable between 1/40 and 1/44 is used: 

Mode ................................................... ·····.· ... ·················FM 
Channel space ····················································10OkHz 
Frequency dividing ratio .................................. 1/123 
Count range of the counter for prescaler .................................. 4 

Function 

With MF "Low" and "High", AM mode and FM mode respectively. 

For Ml - M3, refer to the other table. 

P31-P3' set the frequency dividing ratio for the 100's digit of the 

programmable counter. 

P21 - P2. set the frequency dividing ratio for the 10's digit of the 

programmable counter. 

PIl - PI. set the frequency dividing ratio for the l's digit of the prog-

rammable counter. 

PI-p, set the count range of programmable counter for pulse swal-

lowing. 

Indicate the end of data input and data latch. 

(2) Co, C" C2, Cs, ST 
MI Mz M3 

FM mode (MF"Higb") AM mode (MF"Low") These are the data input pins for selecting FMI 
AM, setting reference frequency, FMI AM input 
frequency dividing ratio, and the count range of 
programmable counter. The following 2 different 
data inputs are available. 

"Low" 

"High" 

"Low" 

"High" 

"Low" 

"Low" "Low" 2.25 1.0 
"Low" "Low" 2.50 4.5 
"High" "Low" 12.50 5.0 
"High" "Low" 25.00 9.0 
"Low" "High" 50.00 10.0 

FM mode 
25kHz 1 2 3 4 Latch I" _:E !lIe: alE _Iii!! -I. ;IIi 
Iii iii i 
II~il Col I 1 1 
I I I I 
I 1 I 1 1 I 

Cl~ 
I 1 Iii 1 : 

Cz~ 
: 1 ; 1 I 1 1 
1 I 111 n e3 1 ! I I ~ 

:~r-Jrl~ri~ 
ST~ LJ LJ ~ !-.J LJ I 

1 1 1 1 
.1 14 .! I~ 
t;<;2t<s t;<;2t<s 

The input described above provides 
Mode ................ · .. ·· .. · ............ ·· ........ · .. ·· .. · .......... · .. · .. ·· .. ·· .. FM 
Phase comparision frequency ...................... · .. ·25kHz 
Programmable counter for frequency deviding 
FM,AM input ...... ratio = 11123 

( i ) Using 4-bit data and strobe The data 
will be read into LSI by strobe function after 4-bit 
data is set. It takes 6 times of strobe to complete 
data reading. 

(ii) Using one pin each for data, strobe, and 
latch 20-bit data is entered serially through 
the data input pin Co. With one strobe, the data is 
read one bit and will be latched by the C1 input 
after data reading is completed. C2 and C3 shall al- . 
ways stay at "High" level. 

ST 10 

Co P23 

ST 20 

Co PI 

.---------sHARp.-............ -...--.-------
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PhaSe Locked Loop frequency SyntheSizer CMOS LSI LR3652 

Latch 
~S+M~Ml~MF+P .. -l j.P.-P~ I, r---t-+--I I '~ ~ ____ .J I I I 

H : ! 1-----"-- I I I 
I I I I I ' : I ri 
I I I : I I I 
I I I i -- i , I 

~:::::::J.J1.Ji...W 
1 I I I I I I 

--r--;-- -++-- --+-t-l---
t;O;:2,us . t~2,us t, t;O;:2,us 

(iii) _ FM, AM (Station originatng input) 

I I 
TCI TC2 

FM AM station 
prescaler originati?n 

(iv) CP" CP2, G1, G2, D" and D2 

(Constitute a low pass filter circuit) 

(v) LK (lock output) 

Goes "High" (the transistor turns off) if the PLL 

loop is locked. 

(vi) PSC (~rescaler control output) 

• Reception Frequency Range (1) 

Band Area MF Ml M2 

Japan "High" "High" "High" 

FM 
USA "High" "Low" "Low" 

Europe "High" "Low" "High" 

Japan "Low" "High" "High" 

AM USA "Low" "Low" "Low" 

Europe "Low " "High" "High" 

* 1 Count range of prescaler control counter 

M" 

"Low" 

"High" 

"Low" 

"Low" 

"High" 

"Low " 

I, GND. LK Voo 

Station ---f 
o:ig inating 
signal 

IF,~J 
Prescaler r'! 

PSCL---r--..J 
LR3652 

Frequency dividing ratio Comparison frequency 
1165-1179*2 

25kHz (4-2)*1 

1149-1159*2 

(4-3)*' 
50kHz 

11196-11229*,2 
12.5kHz , 

(6-0)*' 

11109-11228 9kHz 

1180-11184 10kHz 

11109-11228 9kHz 

* 2 When to be used in the FM mode, an IC that, as a prescaler, allows frequency dividing ratio to be switched between 1140 and 
1/44 is used. 

• Reception Frequency Range (2) 

Band Area Reception frequency range Intermediate frequency Station originating frequency Channel space 
Japan 76.1-':89.9MHz -10.7MHz 65.4-79.2MHz 100kHz 

FM USA 88.1-107.9MHz +10.7MHz 98.8-118.6MHz 200kHz 
Europe 87.6-103.8MHz +10.7MHz 98.3-114.5MHz 50kHz 

Japan 531-1,602MHz +450MHz 981-2,052kHz 9kHz 
AM USA 540-1,580MHz +260MHz 800-1,840kHz 10kHz 

Europe 531-1,602MHz +450MHz 98J1-2,052kHz 9kHz 

--------SHARP--------
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Phase Locked Loop Frequency Synthesizer CMOS LSI 

• System Configuration 

FM/AM 
selection 

r-t-----~ FM 
LK 

'-----+------IPSC OSCou 

L-----------1-------j CP2 

LR3652 

r----~----------------~AM Co 
I 

C3 

~--------------_iCPl ST 

LR3652 

~--.-.---------SHARP-.-.-------
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