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MC1699

BEING DISCONTINUED
(LIFETIME BUY UNTIL JUNE 14, 1389)

@ MOTOROLA

DIVIDE-BY-FOUR
GIGAHERTZ COUNTER

DIVIDE-BY-FOUR
GIGAHERTZ COUNTER

The MC1699 is a divide-by-four gigahertz counter. The clock
input requires an ac coupled driving signal of 800 mV amplitude
{typical). The clock toggles two divide-by-two stages, and the

L SUFFIX
complementary outputs (50% duty cycle) are taken from the sec- CERAMIC PACKAGE
ond stage. CASE 620

The MC1699 includes clock enable and reset. The reset is com-
patible with MECL |ll voltage levels. The enable input requires a
ViL of —2.0 V max. Reset operates only when either the clock or

the enable is high. P SUFFIX
A A A g . . PLASTIC PACKAGE
Pin 11 (13) is available for connection of a decoupling capacitor CASE 648 ,

to ground. This capacitor stabilizes the reference point which is
internally coupled to the clock input.

PIN ASSIGNMENT
LOGIC DIAGRAM

Vcer = Pin 16

Veez = Pind e

VEE = Pin 8 b

Bias Point = Pin 11 veer [ 16 Jveez
D D Q 2 a2 15 INC

a3 14 [ ] Reset

Clock 7

Enablo 4 G c.a 3 Enable (] 4 13 INe
= Nnc[]s 12 Inc
nel e 11 [ 1 Bias Point
Clock (] 7 10{JNc
Reset 14 vee (] 8 s[nc

ELECTRICAL CHARACTERISTICS

-30°C +25°C +85°C
Characteristic Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Ig — —_ — 57 — — mAdc | All inputs and outputs open
Current except Clock = Viqe = —4.0 Vdc
Input Current linH pAdc | ViHmax to Reset, V_ to Enable,
Reset VEE to Clock.
Enable — — =i 500 — - ViLmin to Reset, Vjmax to
— — — 265 — — Enable, VEE to Clock.
Logic “1” Output Voltage VOH ~1.085¢ -0875| -1.0 -0.81 -0.93 -07 Vdc |See Note 2. Or, apply P1 to Reset|
sy . 1 _ 1. _ 15 vde |3Md ViHmax to Enable (See Test
Logic “0” Qutput Voltage VoL 63 6 55 c Conditions below).
Toggle Frequency fTog 1.0 — 1.0 - 1.0 — GHz
high freque
(o L CLCT V! to Enable.
peration} RS
See Test Circuit and Application
Toggle Frequency fTog — — — 100 — - MMz intormation.
{low frequency sine
‘wave input}

1. Enable mput requires VL = ~2.0V max.
@) Reset counter by applying pulse P1 to pin 14, then toggle outputs by applying pulse P2 to pin 4 for 2 cycles.
oldpowerduring puise sequence. Hold clock input f VEE-

ViHmax
g —— ViLmin
P2 7T [~ YIHmax
v = 20V
Test Conditions: Vo1 = Veez = 0, VEg = 7.0 Vde


http://www.dzsc.com/stock_169/1699.html
http://www.jdbpcb.com/J/
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

MC1699

TIMING DIAGRAM

TOGGLE FREQUENCY TEST CIRCUIT

Veer = Veez
Vin +2.0 Vdc Vout
[

Coax 25 Fr_10.1 F Coax
K :_E :—E H

0.01 uF [—1'_1
P

—B al
Pulse Generator Input ‘:E)
800 mV peak to peak typ ———cC
0.1 uF
Chip Capacitor —{g
—R e}

Note: All power supply and logic levels

All input and output cables to the are shown shifted 2 volts positive.

scope are equal lengths of 50-ohm

coaxial cable. Wire length should 0.1 KF

pe < 1/4 inch from TPj, to input

pin and TP,y to output pin. VEE
-5.0 Vdc

Unused outputs connected to a
50-ohm resistor to ground.
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APPLICATION INFORMATION

The MC1699 is a very high speed divide-by-four
counter intended for prescaler applications. The reset
provides increased flexibility for counter and time mea-
suring requirements,

The clock input is designed to accept a capacitor-
coupled sine wave signal for frequencies above
100 MHz. Below 100 MHz waveshaping is recom-
mended to obtain good MECL Ill or MECL 10,000 edge
speeds.

With a continuous input signal the clock can be capac-

itor-coupled with no problems. However, if the clock is
interrupted and the clock input floats to the bias point
reference voltage, the counter may oscillate. To prevent
this oscillation, an external resistor can be added as
shown in Figure 1. This resistor is recommended only
when the clock is interrupted and serves no useful func-
tion with a continuous signal. Also, this external resistor
is not required when the enable input is used to gate the
clock signal.

FIGURE 1
Vce
Rext
10 k
MC1699 — Q
Input Signal | C a

(800 mVp-p typ)




L SUFFIX L SUFFIX (LW SUFFIX

CERAMIC PACKAGE CERAMIC PACKAGE FOR
CASE 62009 MC10H181
CASE 623-06 Srorit

jre—— A ——————— -G ft— |, —]
I ] SEATIHG PLANE
R ==\
1k ﬂﬁ"
L_" 3 4 L —
wwa M " J_,\\-
KA
e n?mns& TO CENTER OF
1. LEADS WATHZN 0.13 mm [0.005} RADIUS OF TRUE L DiM*1*
POSITION AT SEATING PLANE AT MAXiMUM LEADS WHEN FORMED
MATERIAL PARALLEL
2. PACKAGE INDEX: NOTCH IN LEAD NOTCH I 2 LEADS WITHIN 0.13 mm
CERAMIC OR IKK DOT. 0.005] RADIUS OF TRUE
2. DIM "L TO CENTER OF LEADS WHEN FORMED POSITION AT SEATING PLANE
PARALLEL. AT MAXIMUM MATERAL
CONDITION. (WHEN FORMED
PARALLEL).
P SUFFIX b——@—j
£ Mg e g ey L SUFFIX

PLASTIC PACKAGE u 0 CERAMIC PACKAGE

CASE 626-04 ]
CASE 632-08
Mgy Mg ! L |

s g ¢ — ’__L

p
l?v‘va t“ww_l
5 SRR T i)

——nfl— D un

0.25 (00100 & 025 (00100 @

[ WLimeTens |
ose [N | WX NOTES:
S0 [ e 1.LEAD POSITIONAL TOLERAICE: HOTES:
RN DTN ) 1. DIMENSIONING AND TOLERANGING PER ANS!
R R ZOIMENSION L 10 CENTER OF LEADS WHEN YI4SM, 1582,
CRR FORMED PARALLEL 2 CONTROLLING DIMENSION: 1YCH,
oA 2 PACKAGE CONTOUR OPTIONAL (ROUD 0 3, DAMENSION L TO CENTER OF LEAD WHEN
R SOUARE CORNERS). FORMED PARALLEL
R A DIVENSIONS A ANO B ARE DATUNS. 4 CIMTF MAY NARROW T0 0.7 {00301 WHERE THE
o T 5. DIVENSIONUNG AKD TOLERANCING PER ANSI LEAD ENTERS THE CERANAC B0DY,
AR YI4SH, 1562
N T
W 5 [on
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¥ OUrniA
PLASTIC PACKAGE
CASE 646-06

HOTE4

NOTES:
1. LEADS WITHIN 0.13 man {0051 RAD:US OF TRUE

POSITION AT SEATING PLANE AT MAX:MUM

PLASTlC PACKAGE
CASE 648-08
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LA

ll‘}r"\r"wr“\r'\r’ﬁr’\r;]

[e]
1

'
[PRYAY

“"_rL

P

DM
fozsmounﬁ\ \i Aﬁ‘

NOTES.
1. DIMENSION:NG AKD TOLERANCING FER
ANS) Y145, 1532

MATERTAL CONDITION. 29 T 053 [ oots T ovdl 2. CONTAOLLING DIMENSION: INCH.
2 DIMENSION "L" T0 CENTER OF LEADS WHEN Tor T 13 T oo [ e0in 3. DIMENSION "L ro wmn OF LEADS WHEN
FORMED PARALLEL. e | IRESC FORMED PARALI
T 3 GMENSION B~ DOES NOTINCLUDE MOLD 2785 0B DNE&S!ON B3 ooes NOT IKCLUDE MOLD
FLASH. 971 | 0% | gos [ 00
) " 1 ’
2o i T ous Tous 4. ROUNDED COANERS DPTIONAL. 230 T 3% ] oli0 [ 012 5 nounoeu COANERS OPTIONAL
16285C 030085C 750 ] 204 | 07 | 035
M| o | ] 17 M| 10° [ 10°
N | 05 | 101 | 0015 | 003 051 | 101 | 0om | 00%
P SUFFIX {PW SUFFIX F SUFFIX
PLASTIC PACKAGE FOR MC10H181 CERAMIC PACKAGE
CASE 649-03 ONLY) CASE 650-05
r ' 7
. } a
E’MMM‘D‘D‘D‘M« i *—f
u1 4
B8
I I
0 ", i
L
—t—i
N e ¢ N
Lﬁ Tt ;
i —edE— l- .\
—~lal— osu:-:.-" ) J’ 4 Moef i
™)
MILUMETERS | iACHES
Do | WN [ MAX | MM MAY
3 | 1m0 115 ¢
vzt | an T osn osk
(OTES:
5 | ot tows NOTES:
1 ams £ 0020 | HOTES: 1. DIMENSIONING AND TOLERANCING PER
271000 | 0060 | 1 LEADS WITHN 013 em DG5LRADUS OF TAUE ANSIYILSM, 15682
254 am TGI0BSC | POSHION AT SEATING PLANE AT MAXMUM 2. CONTROLLING DIVENSION: INCHL
165 9065 ] 0085 | MATERIAL CONDITION 3. DIVENSION "A" AND *B” ALLOW FORLID
00 003 1 oqi2 ) 2 DIMENSION "L TO CENTER OF LEADS WHEN MISALIGHMENT, AND GLASS MEMISCUS.
7] o115 | 013 FORMED PARALLEL 4 DIMENSION “H™ SHALL BE MEASURED AT THE
499 | o 050 § 0610 POINT OF EXIT OF THE LEAD FROM THE BODY.
—Tw | — 5. LEAD NUMEER 1 IDENTIFIED BY TAS ON LEAD 0R
st | 162 P oom | ool DOT O COVER.
013 | 03 | o065 | o0is 6. DIMENSYON )" LNCLUDES SOLDER LEAD FINISH,
05t

7. LEAD NUMBERS SHOWN FOR REFERENCE ONLY.
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L SUFFIX
CERAMIC PACKAGE

CASE 693-02
pann

P SUFFIX
PLASTIC PACKAGE
CASE 707-02

ANAAANANN
[ 19

p

Q [
{UUUUUUUUU
A

NOTES:
1. CHAMFERAED CONTOUR OPTIONAL.

2. DM "L TO CENTER OF LEADS WHEN FORMED

PARALLEL.
3. DIMENSIONS AND TOLERANCES PER ANSI
Y145, 1982,

4. CONTROLUNG DIMENSION: INCH.

st |

10

NOTES:
NOTES: 1. POSITIONAL TOLERANCE OF LEADS (D), SHALL 88
051 1.LEADS WITHIN 0.13 rm (0.005) RAD OF TRUE WITHEN 0.25mm(3.010) AT MAXIMUM MATERIAL
165 POSITION AT SEATING PLANE AT MAXIMUM CONDITION, LY RELATION TO SEATING PLANE
=3 MATERIAL CONDITION. AND EACH OTHER.
65 2 OIMENSION “L TO CENTER OF LEADS WHEN 2. DIMENS'ON L TO CENTER OF LEADS WHEN
2 20 FORMED PARALLEL FORMED PARALLEL
X % 3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
87
) — | i
L& J ost | 102 051 | 102 | 0020 | 004 |
P SUFFIX L SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 724-03 CASE 726-04

OFTIORAL LEAD
CONRG. (181010

-
H
3 S
—wie— ) —ei M
W
11| 0880 | 0 NOTES:
610 { 749 | 0340 | 0.0% 1. LEADS, TRUE POSITIONED WITHEN 0.5 mm
— 1 68 — [0 {0010} DIA. AT SEATING PLANE, AT MAX:MUM
8 { 053 | 0015 | 0021 MATERIAL CONDITION.
140 T 178 | 0055 | 000 2. D% "L TO CENTER OF LEADS WHEN FORMED
54 85C 0100 B5C PARALLEL.
Q51 | L1 | 0020 | 0045 3, DiM =A" & "8" INCLUDES MENTSCUS.
020 |_0%0 | 008 | 002 4 “F" DMENSION IS FOR FULL LEADS. “HALF"
s | Ax fodzs | oo LEADS ARE OPTIONAL AT LEAD POSITIONS 1,9,
162 BSC 0.300 BSC 10, AND 8.
[ ST I
05t | 107 { 0020 | 0040
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L SUFFIX P SUFFIX

CERAMIC PACKAGE PLASTIC PACKAGE
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00 30 | 0008 | 0012 021 033 | 0063 { 0015 . N i
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1965 03085¢ 6285C 030085
[l W L 15 M ¢ 115 ['id 15°
N | 025§ 1020013 | oo%0 N_{ o051 ) 101 [ 0020 | 0040
D SUFFIX L SUFFIX
PLASTIC SOIC PACKAGE CERAMIC PACKAGE
CASE 751-03 CASE 758-01
x FoY  Ste————
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NOTES: ) KOTES:
1. DIVENSIONS “A” AND "6 ARE DATUMS AND 25 i 1. DIMENSION A 1S DATUM.
“T IS A DATUM SURFACE. TR 175 0 7 POSITIONAL TOLERANCE FOR LEADS: 24 PLACES
2. D'MENS:ONING AND TOLERANCING PER ANSL H 53 | ool5  oon
YISM, 1982 {14157 | 0045 L0065 [T SEATING PLAME.
3 CONTROLLING O:M: MILUMETER. Gt 25455C QI0BSC ;4 GMENSION L TO CENTER OF LEADS WHEN
4. DIMENSION "A” AND “B” DO NOT INCLUDE v (033, 008 ; 0013 FORMED PARALLEL.
! A MOLD FROTRUSION. ;2541 419 L ORD  O65, g pupnsiONNG ANDTOLERANCING PER ANST
¢ | r | o} 5. MAXIMUM MOLD PROTRUSION 0.1510.066) PER 1182 p 187, 0300, 0310 Y145, 1972
sp0 | 620 | 028 I 4 t $iDE. ; L 127 ;0030 | 0550 g
025 | 050§ 060 | 0013 ] T 914 1016 0350 | 0400
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PLASTIC PACKAGE
CASE 776-02

ALL 28 LEADS.

2. DATUMS -L-, M-.-N- AND -P- DETERM.NED
WRERE TOP OF LEAD SHOULDER EXIT PLASTIC
BODY AT MOLO PARTING LINE

3. DiM G1, TRUE POSITION TO BE MEASURED AT
DATUM -T-, SEATING FLANE.
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offer answers to many problems that have been created
in the use of insertion technology.

Limitations have been reached with insertion packages
and PC board technology. Surface Mount Technology
offers the opportunity to continue to advance the State-
of-the-Art designs that cannot be accomplished with
Insertion Technology.

Surface Mount Packages allow more optimum device
performance with the smaller Surface Mount configu-
ration. Internal lead lengths, parasitic capacitance and
inductance that placed limitations on chip performance
have been reduced.

The lower profile of Surface Mount Packages allows
more boards to be utilized in a given amount of space.
They are stacked closer together and utilize less total
volume than insertion populated PC boards.

Printed circuit costs are lowered with the reduction of
the number of board layers required. The elimination or
reduction of the number of plated through holes in the
board, contribute significantly to lower PC board prices.

Surface Mount assembly does not require the prepa-
ration of components that are common on insertion tech-
nology lines. Surface Mount components are sent
directly to the assembly line, eliminating an intermediate
step.

Automatic placement equipment is available that can
place Surface Mount components at the rate of a few
thousand per hour to hundreds of thousands of com-
ponents per hour,

Surface Mount Technology is cost effective, allowing
the manufacturer the opportunity to produce smaller
units and offer increased functions with the same size
product.

MECL AVAILABILITY IN SURFACE MOUNT

Motorola is now offering MECL 10K and MECL 10KH
in the PLCC (Plastic Leaded Chip Carrier) packages.

MECL in PLCC may be ordered in conventional plastic
rails or on Tape and Reel. Refer to the Tape and Reel
section for ordering details.

TAPE AND REEL

Motorola has now added the convenience of Tape and
Resl packaging for our growing family of standard Inte-
grated Circuit products. The packaging fully conforms to

embossed tape provides a secure cavity sealed with a
peel-back cover tape.

GENERAL INFORMATION
& Reel Size 13 inch (330 mm) Suffix: R2
® Tape Width 16 mm .
® Units/Reel 1000
MECHANICAL POLARIZATION
N
1 hd
©—©/ View from
tape side
P {

Linear direction of travel

ORDERING INFORMATION

e Minimum Lot Size/Davice Type = 3000 Pieces.

e No Partia! Reel Counts Available.

e To order devices which are to be delivered in Tape
and Reel, add the appropriate suffix to the device
number being ordered.

EXAMPLE:

ORDERING CODE SHIPMENT METHOD
MC10100FN Magazines (Rails)
MC10100FNR2 13 inch Tape and Reel
MC10H100FN Magazines (Rails)
MC10H100FNR2 13 inch Tape and Reel
MC12015D Magazines (Rails)
MC12016DR2 13 inch Tape and Reel

DUAL-IN-LINE PACKAGE TO
PLCC PIN CONVERSION DATA

The following tables give the equivalent 10 pinouts of
Dual-In-Line {DIL} packages and Plastic Leaded Chip Car-
rier (PLCC) packages.

Conversion Tables

weeinpiL |1]2]3]4]s]6]7]|8]9]10]11]12}13}14|15]16

20 PIN PLCC | 2| 3] 48] 7] 8] 9 |10]12]13}14]15]17|18|19]20

oo |1]2]3]4]5]6|7]8]9]011]12]13]1a]15)16]17]18]19]20]

20PN PLCC | 1]2]3[4] 56|78 |8 [10[11]12]13]14]15]16]17]18[1e]20]
aapinoi |1]2|3]a]s]6]7]8]o]w0]11|12|13[14] 518 17]18|19]20]21|22|23]24|
28PINPLCC 2|3 4|5 8] 7|9 [1oj11[12[13[1a]16[17]18[19]20]21]23[24]25]26]27]28]

1-31




