This file has been download from www. datasheetcatalog.com |

MMC 381

FREQUENCY SYNTHESISER CONTROLLER

GENERAL DESCRIPTION |

The MMC 381 is one of a pair of CMOS integrated
circuits, primarly intended for use in frequency
synthesiser. The complementary deyice is the spe-
chEE/%/B% divider for frequency synthesiser MMC
3 .

The MMC 381 E/F/G/H tipes are supplied in the 16
lead dual-in-line ceramic or plastic packages

FEATURES

¢ Wide choice of reference frequency using a single
crystal -
# maximal reference frequency = 5 MMz
# flexible programming:
- direct interface to ROM or PROMS

| — microprocesor compatible

® que %*ggramme range tor the reference counter
® on-chip crystal controled oscillator
® cut-down of the power supply of ROM or PROM

capabHities
® synchronisation
supply .
® wide range of power supply 3V + 18V"
® high naise immunity and low power
consumption

APPLICATIONS

ocutput  for switching power

@ Professional frequency synthetisers

ABSOLUTE MAXIMUM RATINGS

20

Voo" Supply voltage; G and H types -05to v
E and F types -05to 18 vV
Vv, Input voltage -085t0  Vppt05 Y
f DC input current (any one input) g +10 mA
r!!w,, Total power dissipation (per package) 200 mw
Dissipation per output transistor
for Ty = full package-temperature range 100 mw
Ta Operating
temperature © G and H types -55 to 125 °C
E and F types -40¢to 85 °C
Teg Storage temperature -65to 150 °C
* All voltage values are referred to Vss‘prn voltage
RECOMMENDED OPERATING CONDITIONS
Vap*  Supply voltage; G and H types 3 to 8 v
o0 E and F types dto 135 3
v, Input voltage Oto Voo
Ta Operating
°C
temperature : G and H types -55to 125
perety P -40to 85 °C

£ and F types

xiN ]
xour [
FR{
Fris [
31
INTEXT]
WEE Te
vis [ 8

CONNECTION DIAGRAM
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MM 381

PIN DESIGNATION

PIN

NUMBER

NAME

DESCRIPTION

1.2

3]
4, 1011

1215

b

XiN
XouT

FR
F/16
ME

INT/EXT

WE

Vg
AD-—-AP

00--103

Voo

These pins form an on-chip reference ostillator when a parallel resonant
crystal 1s connected across themn. Capacitors -of an @ppropriate valug gre
also required between each end of the crystal and ground to provide the
necessary additional phase shift. An external crystal generated refe-
rence signal may alternatively be applied to O05C IN. This may be & low
signal Ag coupled into OSC IN or it may be DG coupled if a full logic swing
is available The programme range of the reference counter 15 5-4086 n

steps of &

Reference divider output. The output is fogic high, except one period of
the crystal oscillator.

Output of the crystal oscilator signal divided by 16 is mainly ncended
for use switching power supply synchromsation.

An open-dran output for use in controlling the power supply to an exter-
nal ROM or PROM. The output is low during the data read period and in
high impedance at other times. )

This:c,j pin allows selection between nternal and external programming
modes.

— external made — this pin 15 grounded. ME output is not active, WE s 8
write enable input for DO—33. :

— internal mode -~ a positive pulse on this pin intiates a programming
cycle. The settie ume of the external memery is controlled by the high le-
vel slot of this puise. |ts width depends on the power-up time of the ex-
ternal memory,

Bidirectional write enable pin. In the internal mode the WE signal s inter-

nally generated by MMC 381 and is applied to MMC 382/383 (pm 11).

In the external mode, WE is a write enable input {whitch triggers the in-

Eemal data latches). When WE 1s going high, the input data (D0--D3] wil
e latched.

Negative supply (normally ground)

Budirectional data select pins

— wternal mode — tri-state deta select ouiputs intended to address
external memory and the MMC 382/383

— external mode —— select nputs for the data latches

Information dn these inputs is transfered in the nternal latches during
the appropriste data read time slot, D3 MSB, 00 LSB.

Fositwe supply

BTATIC ELECTRICAL CHARACTERISTICE

lover recommended operating conditions)

_ TEST CONDITIONS VALUES
PARAMETER Vi | Vo [0 [Voo | Tiow o500 Thon
V) V) WAL OV Tax, T min, | typ {max | min. {max.
I Guescent |G, H |0/ 5 5 15 g2 | 15 450
current, types 10/10 10 30 D22 | 30 200
/15 15 &0 D12 | 80 1800
/20 20 300 024 | 300 QDUD A
EFD/5B 5 50 0121 30 A%
types 0/10 1] 100 012 (100 ano
/15
] _ 15 200 12 1 200 1 BE}Q
Vou  Dutput high 0/ 5 <1 5 1495 4.95 4.85
oL age 0710 < 10 | 385 445 9.5 v
0/ 18 2115 1485 4,95 14,85
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MMC 381
STATIC ELECTRICAL CHARACTERI STICS
{over recommended opersting conditions)
TEST CONDITIONS VALUES
PARAMETER v, Vo It
ol | Vop 7 250 UNIT
VW e | v __ & Thion
z min. | max, | min. | typ | max. | min | max
Voo Outputlow 5 /U X115 0.UY 0.05 005
voltage 10/0 <1110 0.05 0.05 005| v
15/0 <1115 0.05 0.05 0.05
Vi input high 05745 <4 5135 a5 a5
voltage 78 | <1110 7 7 7 Vv
15/135) <1 | 15 |11 1 1
V) Input low 45/05 | <1 5 1.5 1.5 15 N
voltage 9/1 <1} 10 3 3 3 Vv
1357158 <1 15 4 4 4
bows Output GHID/S 25H o -2 -1.6 {—-32 —-1.15
drive typesi0/ 5 46 5 |-0564 —-0.51[~1 —0.36
current /10 95 10 -1.6 -1.3 -2.6 ~-0.8
0715 1385 15 |—-4.2 ~-34 |-6.8 ~-2.4
‘ mA
E.F 0/ 5 2.5 5 [-1.53 —1,36|—3.2 —-1.1
types| 0/ 5 4.5 5 [-0152 —0.44;—1 —0.36
0/10 Q5 10 1.3 -1.1 |-2.8 -09
0/15) 135 18 |-38 -3.0 |-68 ~2.4
lo.  Output G H|0/5| 04 5 | 0.64 051| 1 0.36
sink types |0/10 05 10 1.6 13 | 26 098
current 0/15 1.9 15 | 42 34 | 68 24
mA
E.F |0/ 5 G4 5 | 052 044 1 0.36
types |0/10 0.5 10 | 1.3 11 | 286 oS
0/15 1.5 15 | 36 30 | 68 24
in he Input G, H 0/18 18 +0.1 +10 5 +0.1 +1
leakage types Any A
current ; #
E.Flg/s| "PU 15 +0.3 4105 +0.3 +1
types
C, Input
capacitance Any input 5 75 pF

* Tiow = —55°C for G, H devices; —40°C for E. F devices.

* Tt = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and 0" leve! is:

1V min. with VDD = 5V
2 V min. with Vpp = 10V

297



This file has been download from www. datasheetcatalog.com

MMC 3g4y

DYNAMIC ELECTRICAL. CHARACTERISGBTICS
(T,=25°C; - C,=50pF;, R, =200K; typical temperature coefficient for all Vpp values is 0.3%/°C,
alt input rise and fall time = 20 ns),

T | IO VALUES UNIT
PARAMETER TEST CONDITION i Tvp. a1
tny  Transition time Vpp= 5V : - 200 ns
' tTLH VDD =10V 100 ng
VDD- - 15 V . BO ns
te,  Propagation delay time Vop= 5V . 400 ns
tpu.{ (INT/EXT to ME) VDD =10V 200 ns
VDD = 15 vV ’ ’ 180 ns
R, = 200K
foL Maximum clock frequency Vpp= 5V 5 MHz
. VDD = 10 V 10 MHz
VDD =15V 15 MHz
bl INT/EXT command Vpp= 85V 200 ns
VDD =10V 140 ne
VDD =15V ‘ 100 ns
twWiWE} Write enable pulse Vpo= 8V 120 ns
width (WE) Vpp=10V 60 ns
VDD =15V a0 ns
tgy Date setup time Vpp= 9V 80 ns
Vpp =10V 40 ns
Vop =15V ' 30 ns
tpa.yq  3-5tate propagation | Vpp= 9V : 300 ns
tpg—y  delay times: output high Vep=10V 150 ns
or low to high Vgp =18V 120 ns
tpy-.qr  Output high impedance Vpp= 5V | 300 ns
tpp—t Lo high or low Von =10V : 150 ns
VDD =18V : 120 ns
HL =1K

FUNCTIONAL DESCRIFPTION
Refersnce oscillator

The reference oscillator normally operates with an external crystal. The internal circuitry can be used
as a buffer amplifier in case an external reference should be required.

Reference divider

The reference dwider is a 12 stages ripple-carry binary counter. The last 11 stages are presettable
The programme range of the reference counter is 64098 in steps of 2, the division ratie being the
programmad numbar [3ee date mapl

The programme number is loaded from the internal latches at the end os each dividing cvr'~ The out
put i3 logic high, except each period of the crystal osciliator.

Programming in internal mode

When in internal mode, programeming mformation is supplied by an external ROM or PROM under the
control of the MMC 381. Thirty-two data bits are requwed for frequenry synthesiser channel organi-
sed as eight 4-iit words, (5ee date map!, E
Heading of this data s normally done in a single shot mode with the data read cycle started by a posi-
Livee puise, on the program enable pin Gnt Zextl. A memory enable signal 15 supplied to allow power-down
of the memory when not in use. The power-up time of the memory is provided during the positive logic
st of the memory enable pulse. This delsy does not depend on the crystal osciiator frequency and is
easidy correlated with the type of memory m use.
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MMC 381

DATA MAPR

WORD DS2 DS1 DSO D3 D2 1 Do

1 0 0 0 A3 A2 A1 AQ
2 0 0 1 B3 B2 B1 BO
3 0 1 0 CO3 coz cotr coo
4 0 1 1 €13 €12 C11.¢c10
5 1 0 0 cC23 c22 Cc21 gzo
B 1 0 1 03 D2 01 ca3p
7 1 1 0O D7 D6 D5 D4
8 1 1 " 011 D0 D9 o8

The data read cycle is generated from a program clock at 1/16 th of the reference oscillator frequ-
ency. ' o

During programming, the division rate will be neither the oid one nor the new one. In order to minimize
the time of out-of-lock aperation, the read cycle is triggered by the output signal.

Data select outputs and WE output remain in a high impedance state when the read cycie is completed
to release the data select bus (to allow the address bus ta be used for other functions if desired).

Programming in external mode

This mode of operation is selected by grounding the program pin (INT/EXT). in this mode timing is gene-
rated externally, normally by a microprocessor and allows the user to change the data in appropriated
latches. The data map is with the WE pin used as & strobe input for the data iatches.

BLOCK DIAGRAM

ME M A WE
e TTT7T 7
|

| | | o }
] PuUSE SEQUENCE OATA SELECT THREE STATE ¢ |
WI/EXT DETECT LoGiC COUNTER BUFFER LOGK :
! |
l |
Eith = —8 :
l .
I I

D= - REFERENCE  COUNTER CONTROL Jen
OSC N | . (1 BITS) LOGIC }
' |
oscour :
f
i LATCHS | LATCH 1 | waTcn 2 !
i

b1 §- --«Jles
02 I
B — e ___ |
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MMC 384

DATA SELECTION

CLOCK
[
INTIEXT |
- I
N ' |
HE | |
} :
to
1 )
FR i u:
WE
& B ARA R
oso — - -~ A[FL [ [ B 5[ 7 -
I R
1 I | [ -
I | ]
| —
| t
DSZ “““““““ ] SOUDR N —
WORD JWORD YORD | W OROIWORD |WORD [WERO
1 2\'?1:. 5!5 71

TYPICAL APPLICATION

oy e m— v —

T ADRESS |
MMC 381 i
QUTPUT
SR [ S— LI B I
vo ! . ECL { __I
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