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MMC 38R /383

BINARY /DECIMAL SpP -
FROGUENCY SYNTHEEFSEAL DIVIDER FOR

GENERAL DESCRIPTION

The mtegrated circuts MMC 382 and MMC 383
are designed n order to form leither of them) with
the IC MMC 381 the central unit of a phase locked
joop {PLL] frequency synthess system. if necessary
the sysiem may be microprocessor controtied.

The ntegrated crcuit MMC 3827363, together with a
prescater form a fully programmable dvider. Far that
it generates feedback signales for @ 2 or 4 moduius
prescaier. The integrated crcut MMC382/383 con.
tans a phase and freqvency comparator

in this the dided frequency 1s compared with the re-
ference frequence {bkely generated by MMC 381)
resulting an errar signal which properly processed
ang hitered, contrals the VCQ

FEATURES
] Maxlm]um nput sgnal frequency: 28 MMz (v
=15V '

¢ Control signals for a 2 modulus prescaler (up to
1287129} or for a 4-modules prescaler ltypically

CONNECTION DIAGRAM

PIN DESIGNATION

100/101/110/111), selectable by user.

® Binary IMMC 383) or decimal (382) programming
of the dwiding rates:

® In decimal configuration IMMC 382) the circuit can
be manually programmed with 10 position multi-
plexed switches (BCD coded),

® [t 15 ncluded a phase and frequency comparator
wtlc? can be disabled by user with outputs in high Z
state.

# High naise imunity

® Low supply current (<2.5 mA Ngp=5 V for any di-
viding rates with ty =3 MHz)

® Wide power supply voltage range; 3+18 V

APPLICATIONS

® Telecommumication systems. rado stations, rado-
telephones.  radictelegraphy. professional  radio-
reCeners

® Programmable dwviding in control systems

® Equal frequency and ditferent filing factors sig-
nals genecation

PIN FUNCTION
NUMBER NAME
1 NC Not connected
23,485 D@ -+ 03 Data inputs

678 A2 AT AD Address nputs

910 NC Not connected
11 WE Write enable input
12 Vee Negative supply
13 LB Open-dran, iock detected output '

14,15 . Dy Open-dram, phase-down and phase-up indication

autputs

16 Fa Reference frequency input
17 HZL High-Z lack of @,. @p. LD wput
18 F Dwided frequency output
19 CN*A 2 or 4-modulus prescaler feedback signal cutput
20 CNTB 4-modulus prescaler feedback s:gnal cutput
21 F, input for the signal from the prescaler
e N Not cornected
23 CNT A/B 2 or 4-modules prescaler selecting signal snput
»4 Voo Positive supply
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MMC 382/ 3a3

ABSOLUTE MAXIMUM RATINGS

Vpp* SBupply voltage: G and H types D510 20 Y
=0 ey S EandF by%%s DHta 18 v
vV, Input voltage 05w Map+HlDb v
| : D(E, input current (@ny ong inputl 10 mA
Fl"m Total power digsipation (per package) 200 mw

Dissipation per output transistor
for T4 = full package-temperature range 100 mw

Ta Operating

temperature ;G and H types -85 to 125 °C
E and F types -40to 85 o
Tstg Storage temperature -BHto 180 L

* A.il voltage values are referre.d to Vgg pin 'voitage
RECOMMENDED OPERATING CONDITIONS

Voo* Supply voltage: G and H types Jto 18 Y

oo Pey E and F types. 3to 15 Vv

V, Input voltage _ 0Oto Von v
Ta Operating

temperature : G and H types -55to 125 °C

E and F types -40 to 85 °C

BLOCK DIAGRAM

L R o we semm yfﬂig;;, -
WRITING |
(ONTROL
L
_ K] i1 ¥y Fyt
LATCH A [ WATCH B I |LaTed o [LaTeH ¢of fuaTon Fj oy
. _ 19
COUNTER A COUNTERB —_—
[[u,ms R COUNTER € {13BITS]
| oML Los A CONTROL 106K E“Sﬁiﬁ’h] '
l . J ' 1 SN S ¥ U |
Fiy ~ (NTAB  (NTA (WTB Fy FRAZL @ULDSO

OATA MAP
WORD A2 A7 AD D3 D2 D1 DO, LATCH

. 0 0 O A3 A2 At A0 A
2 O D 1 B3 B2 B1 B0 B
3 0 4 0 CO3C02CO1CO00 CO
4 0 1 1 CI13CI12E€11C10 CI
5 1 0 0 CP3CR2CR1C20 Ce
& 1 0O 1 X X X C30 C3
71 1 0 X X X X -
8 1 1 1 X X X X -

K= DON'T CARE
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MMC 3827383

FUNCTIONAL DESCRIPTION

The programmabie dividing block of the VCO's !roquinny

This stage consists of two 4 hit programmable counters (A and .

T Snoge oonsiats of ounters (A and B), a 13 bt programmable counter (C)
i} agi Ch Counter has a latch-typ memory for che-klnserr,ed programmed numbers {see
;ngngcic’h:eefs lr:put.s AD—A2 select only one internal ‘latch wich stores the dates at wputs DO—D3
- fow h;:vel of the write enable signal WE. - . |

Tn: g c{:}cg:jr:‘tteer; oof!\lfnwl\il?cat?a IS .3?/i drgit decimal counter with a dividing ratio between 2 and 2001.
When CNT A/B 15 “low" t‘.hea % ?nc? B gouﬁtggaorgegggg o wut'f:x IB d@viﬁing Irat:in o e Bpand 8193

. ) separateiy with a ' i
enercl‘att;ng two output signals (CNT A and CNT Bl for a 4 nf'ndulu'.-‘.vprescalelr:-.m.:k =ianal from the Fy imput.
at’;‘ & meb ;g‘;?rg'r;% i?fpgr ?S\ggrgg rg;cle tpe outputs CNT A and CNT B are “low" and remain in this state for
g:idlgg vl of the e countg;':l. Lo the programmed then the outputs pass to “high™ untii the end of the
e Fy output is “high” excepting a single period of the sighal applied to the i F i

Jow" pointing out the end a?a cycle of 7 h & programmed numbers o i o
g e 1y tre e S gunte?‘s.bhe c count?r and ioading of the programmed numbers of the in-
n order to have a correct dividing, the numbers programmed for. each counter should satisfy the follo-

wing conditions:
=R and Cz2B8+1
By means of 8 100/101/110/111 prescaler the dividing ratio is obtained:

_ , . N=A+10B+1
With C=10 t is posible to obtain any dividing state?ngt;heggg e of.

1888_*&5?3%99 for  MMC 382

| e -818,399 for MMC 383

When thule Et::?;ﬂ A/B m??utfss high” the A and B counters are together forming a7 bit [E} progi-ammable
counter. in this case the trst cell of the B counter is not used, |n the E : gruf |

(MSE) 15 B3 and the last significant bit {LSB) is Ag (see data map). ® b coancer the most significant it

.1»__0 q
FR —Kqa
"t~ pRO
Fy 1K o
HIL

Phase and frequency comparator

The E counter delivers a control signal al the CNT A output for a prescaler with 2 dividing ratioes
P/P+1, where P<128. ' -

in orgirE to have a correct dividing the numbers programmed for each counter should satisfy the condi-
tion C=2E+1. .
By means of a P/P+1 prescaler ¢t is possible to obtain a dividing ratio N=E+CxP. _

By means of a 128/129 prescaler and C=128 ¢t is possible to obtain any dividing ratio in the range of.
2'=128+256.255 for MMC 382

27=128+2204+28-1=1,048.831 for MMC, 383

Phase and frequency comparator

An internal output of the C counter twhich externally goes to the pin Fy) and the Fp mput (connected to the
reference signal divider of the circuit MMC 381} are connected to a phase and freguency comparator.
This generates signals at 3 open drain outputs: U, D and LD. . _

When the input signals are n phase the outputs ¢, ¢p and LD are in a high-Z state, excepting very

narrow pulses & 100ns] at Vgg. .
When the input signals are not in phase, and the outputs &, ¢p and LD are connected through resis-

tances at Vpp. 'the mean voltage at the outputs ¢y, ¢p provides information about the phase and fre-

GQUEBNCY Brror. o _
When fr,>fep, the mean voltage at ¢ is higher than the one at ¢p, and viceversa. By external proces-

sing of the mformation it is possible to obtain a3 command signat for the voltage controlled oscillator
NC?O)‘. an example is shown in fig below. As the phase and frequency error decreases in any way {fpy>
Frp o0 fefen) the mean voltage at the LD output increases. :

& "iow” signal at the MZL input mhibits the comparator, driving the outputs ¢y, ¢p and L0 in tugh-Z state
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MMC 38R2/383

BTATIC ELECTRICAL CHARACTERIBTICS
{over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vil Vo |10 Vool Tow 25°C Thion
vl Vi WA O F o Tmax [min. | typ max | min. §max. UNIT
I Quiescent GHID/S 5 15 012 | 15 450
current types {0/10 10 30 12§ 30 800
G/15 15 50 012 | 60 1800
0/20 20 300 024 | 300 8000 A
i
E.F I0/ 5 5 50 012 ] 50 450
types i0/10 10 100 g.12 1100 800
0/15
15 200 0.12 1200 1800
Vo  Output high 0/ 5 <1 6 495 4.95 495
voltage g/10 <1 110 |19895 985 5495 vy
0/15 <1 15 1485 N4.95 4 95
Ve, Output tow 5 /0 <1 5 0.09 0.05 005
voltage 10/0 <1110 005 0.05 005
SIS 1 14 oh (05 005
Vin Input high 05745 | <1 5 35 35 35
voltage 1/9 S 0 q 7 7 7 V
1571351 <1 1% 111 11 11
Vy Input low 45/05 {01 o) 15 15 15
voltage a/1 2 10 3 3 V
Vi 1Y 1 15 4 4 A
lom Qutput G.H O/ 5 2.5 5 -2 -1.6 [-32 -1.15
drive types [0/ 5 4.6 5 |-0.b64 0511 --0.36
current 0/10 35 10 |-1.6 —1.3 |-2.6 -09
0/181 135 15 |-4.2 —3.4 |~-68 ~2.4 A
- m
& F |0/ 3 25 5 {-1.53 -1.36|-3.2 -11
wpes |0/ 5| 4B 5 1-052 -0.44]-1 ~0.36
/10 95 10 |-1.3 -11 -286 -09
07151 139 1S =38 30 1 68 2.4
I, Output G.H|o/ 5| 04 5 | 064 a51] 1 036
' ink types[0/10] 05 101 186 13 | 26 08
current 0/15 15 15 | 42 34 | BB 2.4 A
E.F|0/ B 0.4 { 5 | 052 044} 1 0.36
types|0/10 a5 101 143 1.1 | 26 049
015 1.5 15 | 3B a0 | 68 24 N
Yo i input G, 5 41
leakage bypes /18 Any 1B +01 +10 7| +0.1 pg ”
surent A =
E.F [g/15] ™ 15 +0.3 +10%| +0.3 £
— types .
Input -
YRR AR . AI’!V WAL o) /5 g

fbr G, H deulces. ~40C for E, F devices.
*Cior G H devices; +85°C for £, F devices.
Viargin for both-"1" and "0 level is;
1V min, with Vpg =. 5 V
2V mn Wi'ﬂh Vm] = 10 V
25\ mi
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MMC 382/383
DYNAMIC ELECTRICAL CHAHACTENISTICQ
PARAMETER TEST CONDITIONS , VALUES UNIT
min, max.
Lo H. Propagation delay time 5 300
LoHL Fiy to Fy _ 10 200 ns
‘ 15 120
Lo Propagation delay time 5 ' 240
Lot Fir to CNTA CNTB 10 C, = 15pF 120 ns
15 890
tyye.  Transition time at Fy 8 200
trim 10 100 ns
15 80
tye.  Transition time at 5 80
tTum CNTA, CNTB 10 C =15¢F 40 ns
15 25
fe, Maximum frequency 3 3
' clock 10 6 MKz
15 2]
b Minimum clock pulse 5 160
width at F, 10 80 ns
15 60
L. Fise and fall time at Fy 5 15
L 10 4 uS
15 1
bw Mimmum pulse 5 120
WE = "0" width 10 60 ns
15 50
tsy Set-up time D0—03, 5 80
AD—A2 to WE 10 40 ns
15 30




