E@u—x DM INTEGRATED CIRCUITS FROM MOTOROLA

MC1600 Series (-30°C to +85°C)

The requirement for digital systems with ever higher
performance has increased the need for high-speed inte-
grated circuits. The industry has recognized tha< the only
economical way to obtain high operating system speed is
through the use of emitter-coupled logic. Motorola offers
a state-of-the-art, emitter-coupled logic family with sub-
nanosecond propagation delays — MECL HI1.

GENERAL FEATURES
Gate Switching Speeds of 1.0 ns typical

Flip-Flop Toggle Rate Greater Than 500 MHz
Operation with Unused Inputs Left Open
Multilayer Metalization for economy

Compatibility with MECL 10,000 Series
Counting Speeds to above T GHz
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F SUFFIX
CERAMIC PACKAGE
CASE 650 CASE 6

FUNCTIONS AND CHARACTERISTICS (Vog = 0, VEE = -

Capability of Driving Terminated Lines with impedance as Low as 50 Ohms

New Packages with Improved Electrical and Thermal Characteristics

L SUFFIX
CERAMIC PACKA

WIEGL D0

ISSUE C

MECL. (1§ circuit design is simifar to that used in the
popular MECL 10,000 family. In the MECL Il lire, as
well as MECL 10,000, advanced processing techniques are
employed and the capability for driving low-impedance
terminatad lines is provided. MECL [l is recormmended
for new designs.

L SUFFIX
CERAMIC PACKAGE
CASE 632

P SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 607

= 25°C unless otherwise noted.)

Power Dissipation
Propagation Delay (No Load)
Loading Factor 50-chm Load mwy
Function Each Qutput ns iyp typ/pkg Case
ik‘Vottage Controtled Oscrllator — ¥225 MHz typ - 150° 607‘,:63‘2‘,;6‘46‘
Dual A/D Comparator - ; ; 70 35 : To18 620,650;;?
ual A/D Lomparator S \ C1651 70 3.0 i 620(;50
nan Counter MC1654 70 *325 MHz typ 750 z.z./ i 62()
i Voltage-Control ed Multhbratcxr ! MC1658 70 - *150 MMz typ ‘ 125 620, 648 650
‘Dual 4 tnput OR/NOR Gate MC 1860 70 1.1 1200 | 620,650
[ el ‘ MC1662 70 AN T a0 620,550
MC1664 70 ‘ 11 240 ‘ .
MC1666 70 18 U amen
MC1668 70 1.8 2200 :
MC1670 70 *350 MHz typ o220 | 620,550
MC1672 70 13 220 | 620,850
MC1674 70 13 L2200 620,650
v Counter , MC1678 .70 *350 Mtz typ 750 L4/ | 6200
5{nput OR/NOR Gate MC1686 70 0.8 125 | 650
HF Prescaler Type D Flip-F lop MC1690 70 *B00 MHz min | 200 | 620650 -
f Qhéd;L‘ih;eRe‘ceiyerj MC1692 70 1.1 220 | 620,650
 4-Bit Shift Register MC1694 70 325 UMz typ 780 Ll 620
kﬁ: 1GHz Diﬂ/ide-B\‘/ﬁ-Ten Counter MC 1696 - *1GHz min Ce50 ¢ 650 :

@ . suffix denotes Dual In-Line Caramic Package, F suffix denotes Ceramic Flat Package, P suffix denotes Dual In-Line Plastic Package.
{i.e., MC1600L = Ceramic Dual In-Line Package, MC1600F = Ceramic Flat Package, MC1600f = Plastic Dual In-Line Package).

£/ / Requires Heat Sink — [ERC-LIC-214A2WCB or equivalent.

*Toggle Frequency
#DC Loading Factors are based on:
1. Full load output current, {|_ = -25 mAdc max
2. Maximum input current, ljn = 350 pAdce
MECL 11 and MECL 10,000 are trademarks of Mctorofa inc.

6@) MOTOROLA Semiconductor Products fnc.

© MOTOROLA INC., 1974



ME@E UUH LOGIC DIAGRAMS

Numbers at ends of terminals denote pin numbers for L package {Case 620 unless noted
as Case 632) and P package {Case 646 unless noted as Case 648).

Numbers in parenthesis denote pin numbers for F package (Case 650 unless noted as Case 607).

MOTOROLA

CASE Vee VEE

Pin No. | Pin No.

650 4.5 12

620 1,16 8

See individual drawing
for devices withothe

— GATES

- MC1660 ‘_:: :‘: :
Dual 4-input OR/NOR Gate

(sya AL
©{9) B
{10) 6
(1) 7
(14) 10 -
(15111
{16).12
(1‘)‘1‘3

48)

SXm AFBHCED
VoS AFBECHD

“thg ® 0:8°ns typ (510 ohm load)
121 nsityps (50 ohmitoad)
Pp.= 120 mW typ/pkg (no foad):

3 7y ]

Gy

MC1662
Quad 2nput NOR Gate.

@)
o)
(10}

(14) 1
{1B) 1
18}

yp {510-ohmioad)
yp{50-0hm load)
MW otyp/pkgi(no Toad)

 Mciee4
‘Quad 2-Input OR

X = A¥B

pdé 0.9 ns typ (510- ohm Ioad)
T nstyp (50 ohm: Ioad)
PD 240 -mWw typ/pkg (no ioad)

wmciezz
 Triple 2-Input Exclusive OR Gate

Ty = 11 s typ (5:10—oh‘m “o‘ad)“
1:3'nstyp {60:ohm load)
Py =220 mW typ/pkg

il

11613

Jiaar
Sy

: MC1674 o
Trlple 2- Input Excluswe MNOR Gate

()
{9)

£10)

X=AeB+ReB

tpdk:‘l Fns ‘typk(ﬁ510—ohmfio‘ad}
2 = 1.3 type (59-0hm~load)‘
Pp =220 mW. typ/pka

- MC1688
Dual 45-lnput
_OR/NOR Gate

73
— (5}

eI
- (3).

‘tpd 08nstypu

125 mW typ/pkg (No Load)




—COUNTERS rcont./

MC1696
1-GHz Divide-By-Ten
Counter
11QQo Xele} Qa2
‘k“{VCC’t’Pm“ 1
g 'Vpcz =Pin 5
V"E‘l =Pin. 13
E2—— Pin 12

Blas Pomt* Pin1 P~

LIS

" Clock 16

T

Enable. 2

: : ‘Reset i 30

Myeg T 12 MH 2z ey
. Py 650 mW typ/pkyg (No Load)
: ‘Qurputk‘rRkise and Fall Tirmes =1.0ns (20% to 80%)

TSHEFT REGISTER———=

MC1684 -
4-Bit Shift Register

QO] O O - O O OO0

fre e

LA olam o olRE o O l-

RN e R e e
[SNER NS Vol n o f o) TSN EERR Y« o

;‘*Output State
Undefined

Total Power Dissipation = 750 mW tvp/pkg
Shift Frequency = 325 MiHz tvp :




ME@& UHB INTEGRATED CIRCUITS

~COUNTERS

o Mciesa
. Binary Counter’ -

Clack 4

. *Pp =780 mW typ/pkg
Ope‘(at‘ing Frequency )

¥ Requik‘res‘speciai h:e’at si

83

a3

ol ol

"Pp = 760 mW typ
“Toggle Frequency = 350 MHz typ

a*iée:dui:res‘ speciaf heat sink TERC. LIC 214A2WCB orequivalent.




—FLIP-FLOPS

MC1666
- Dusal Clocked R-S Flip-Flop

(9) B-tmis QP2 (6)
RIS = I o

(8) " 4 ~tmi R Cpm—3 . (7)
(16} 12 s Q15 (3)
(14) o -tmiC ‘

(1) 13 =R a2 (2)

’rpd =. 1.6 ns typ {5 10-0hm load)
3 1.8 nstyp (50-ahm load)
LPpy = 220 mWN typ/pkg {no- load)

“MC 1668
Disal Clucked Latch

A9)

(10)

15 (3)

tpa = 1B ns typ (510-.0hm load)
= 1.8 ns typ(50-ohm load)
Pp = 220 mW typ/pkg (ho-load)

ME1670
Master-Slave Type D F

D e o O 3 (7

frog = B850 MHztyp
=Py =20 mW typ/pkq {no-ioad)

MC1690 :
UHF Pres caler Type D th F!op

(11) 7 gi—m
(14) g c2—

(15) 11 D1
{16) 12 D2~

fTog = 500 MHz min
Py = 200 mW typ/pkg (No Load)




—MULTIVIBRATOR —OSCEH.A'E'QR

MC1 648
Emltter Coupled Osctllator

input Filter 13¢

25 MHz typ S
D= 150 mW tvp/pkg .

(+5 a Vdc Supp(y)
@D are externai components
5. varactor diode.

L Operating

125 mW typ/pkg

MCTGQZ .
Quad Lme Recer er

tpd =0.9 ns typ (510 ohm load)
T 1hs typ (SQthm load)
PD 220 mW typ/pkg (No load)

NOTE: For individual data sheets on MECL iil products write —
Motorola Semiconductor Products Inc.
P.O. Box 20924
Phoenix, Arizona 85036

MOTOROLA Semiconductor Products [nc.

BOX 20912 o PHOEN!X, ARIZONA 85036 o A SUBSIDIARY OF MOTOROLA INC.
2191-113 FRINTED IN USA E-72 IMPERIAL LITIO B45851 17H




