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NOTICE

JEDEC Standards and Publications contain material that has been prepared, progressively
reviewed, and approved through the JEDEC Council level and subsequently reviewed and
approved by the EIA General Counsel.

JEDEC Standards and Publications are designed to serve the public interest through
eliminating misunderstandings between manufacturers and purchases, facilitating
interchangeability and improvement of products, and assisting the purchaser is selecting
and obtaining with minimum delay the proper product for his particular need. Existence
of such standards shall not in any respect preciude any member or nonmember of
JEDEC from manufacturing or selling products not conforming to such standards, nor
shall the existence of such standards preclude their voluntary use by those other than EIA
members, whether the standard is to be used either domestically or internationally.

JEDEC Standards and Publications are adopted without regard to whether their adoption
may involve patents or articles, materials, or processes. By such action, JEDEC does not
assume any liability to any patent owner, nor does it assume any obligation whatever to
parties adopting the JEDEC Standards or Publications.

The information inciuded in JEDEC Standards and Publications represents a sound
approach to product specification and application, principally from the solid state device
manufacturer viewpoint. Within the JEDEC organization there are procedures whereby
a JEDEC Standard or Publication may be further processed and ultimately became an EIA
Standard.

Inquiries, comments, and suggestions relative to the content of this JEDEC Standard
should be addressed to the JEDEC Executive Secretary at EIA Headquarters, 2001
Pennsylvania Ave., N.W., Washington, D.C. 20006.
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JEDEC Standard No. 18-A

STANDARD FOR DESCRIPTION OF FAST CMOS TTL COMPATIBLE LOGIC
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STANDARD FOR DESCRIPTION OF
FAST CMOS TTL COMPATIBLE LOGIC
(From JEDEC Council Ballot JCB-92-41 formulated under the cognizance of JEDEC Committee JC40.2
on CMOS Digital Logic.)
1. INTERFACE STANDARD

1.1 Purpose

To develop a standard of specifications to provide for uniformity, muttiplicity of sources, elimination of
confusion, and ease of device specification and design by users.

1.2 Scope

This standard covers specifications for description of Fast CMOS TTL compatible devices.
1.3 Definitions

?CT Series

Includes devices whose input logic levels are TTL input compatible and outputs are specified at TTL
levels.

FCTXXX

Includes devices with a complementary output stage. These are generally referred to as devices with
CMOS output swing.

FCTXXXT

Includes devices with reduced output swing. These devices are generally referred to as devices with TTL
output swing.

Suffixes

Suffixes *A*, *B*, *C*, etc. immediately following the device number indicate the speed grade for the device.
For example, FCT244A refers to the ‘A’ speed version of the ‘244’ function with CMOS output swing.
FCT244AT refers to the ‘A’ speed version of the ‘244’ function with TTL output swing.

Prefixes

Prefixes "54° or "74° immediately preceding *FCT" indicate the operating temperature range. For example,
54FCTXXX refers to the Military (MIL) version of devices which are specified over the temperature range

of -55°C to 125°C. 74FCTXXX refers to the Commercial (COM'L) version of devices which are specified
over 0°C to 70°C,
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1.4 Standard Specifications
All voltages listed are referenced to ground except where noted.
1.4.1 Absolute Maximum Ratings
SUPPLY VOIAZE: ...oeooveviieeecercreiecrereccneree e e eeeessseesses e ene s 0S5 Vio60V
DC Input Cwrent: | ITK | coveerecrniceceinecnrnnesninscsniessiesesssensecsesecoseesens 20 mA
DC Input Voltage: V] .....coocoececcrecreerecesenrenssresssnsnes 05Vt vVecc+0s5V
DC Output Current: | IQK | --creeerserceresecsesvensessasnsreesernssesserssssssssssseenes 50 mA
DC Output Voltage: VO .cevvevvvvvnrevverrncrinneeessessineeeenns VS VieVeec +05V
DC Output Sink Current per Pin: .........ccocoveeveireevememereescnns 2xIQL but <70 mA
DC Output Source Current per Pin: ........cccovcceeeruvvneenrenecnnne. 2xIOH but <-30 mA
Static Ground Current: (Note 2) .....cccccovreveerrenrenns N times IQL plus M times Alcc
where N is number of active outputs and M is number of active inputs.
Static Power Supply Current: N times IQH plus M times AlCC
where N is number of active outputs and M is number of active inputs.
Storage Temperature: Tgpg ...co.ooeeererremerssresrennerininnenrssncnenanss -65°C to +150°C

NOTE 1: Absolute Maximum Ratings are those values beyond which damage to the
device may occur. Functional operation under these conditions is not guaranteed.
NOTE 2: AICC is defined in Table 1 - §.

1.4.2 Recommended Operating Conditions

Supply Voltage: Voo LY 3 O SRS 475 Vio 525V
S4FCT ..cvvivvvencenneesenrrnesnsesersssnensen 45 VitoS55V
Input VOltage: V] ...ccviciniiccnricnnnenennisssmnenseessnsssessssssssssssessssessesssns 00 Vo Vco
Output VOItaZE: VIO cccvicvveuereeieecneresnecnnsssnsssssesassassesssssasassssssesonses 0.0 Vto Ve
Operating Temperature TAFCT cueorvirecsersenconsnsssssnssansneerssnans 0°C to +70°C
SAFCT ..eereiirrcreeneneserereesnnnaaens -55°C to +125°C
Input Rise and Fall Time: t; and tf (10% 0 90% of 0 V10 3.0 V) .cecevevrevcrerrennen <20 ns
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For 54/74FCTXXX and 54/7T4FCTXXXT, the output specification is derived from the drive tables below.
Refer to Section 3 for device types.

Table 1-1
Output LOW Drive at Vo = MIN
TYPE IoL (mA) VoL (max)
74/54
1 8/6 05V
2 16/12 05V
3 24/20 05V
4 32724 05V
5 48/32 05V
6 64/48 0.55V
Table 1-2
Output HIGH Drive
TYPE IoH (mA) VoH (V) | Ig§ (min) mA
74/54 Yce = min Ve = max
1 -8/-6 24 -30
2 -15/-12 2.4 -60
3 -24/-20 24 -75
1.4.4 DC Specifications
Table 1-3
Operating Temperature and Supply voltage For DC Characteristics
TYPE |____Operating Temperature Supply Voltage
Min Max Min Max
TAFCTXXX & TAFCTXXXT 0°C +70°C 475V 525V
SAFCTXXX & SAFCTXXXT -550C +1259C 45V 55V
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Table 1-4
DC Electrical Characteristics
SYMBOL PARAMETER TEST CONDITION (Note 1) MIN MAX UNITS
YH High-level Input Voltage 2.0 - v
L Low-level Input Voltage - 0.8 v
= Yee - 20
Iy High-level Input Current Voo =M Y37y : i HA
v M x = 05 v . _5
= Max
IIL Low-level Input Current cC VI —od - To WA
Voc=Min Iy =Note2 04 v
v . vI = V]H “v lL ' )
CH High-level
Output Voltage Igg = -300 yA (FCTXXXT omiy)| 3.0 [Vcc-05V v
Ya Low-level ¥c = Min, Iq, =Note3 ; Note 3 v
Output Voltage Vi=Vp oV ote
\'/ Input Clamp Voltage Yoc =Min, Ij=-18mA 1.2 v
K
(Note 4)
o Short Circuit Output Voo =Mmx, Vg =0nd Note 6 mA
Current (Note 5) vI = vc(‘ or Gnd
I High-impedsnce Output | VvV = Max V. =2V - 20
QzH Current cC I e HA
Vi =27V - 10
I High-impedance Output V . . =Max V. =05V - -10
07/ C cC 1 pA
Y1 =Gnd - -20
I High-level Input Current | V__ = Max V. =V ] 40
H cc 1 cC HA
for Common 1O Pins vl 27V - s
I Low-level Input Current VCC-Ma VI =05V - -15
IL for Common 1/O Pins HA
VI = Gnd - -30

NOTE 1. For conditions shown as MIN or MAX, use appropriate value based on temperature range.
NOTE 2. The values for IO} and VQH are as specified in Table 1-2.
NOTE 3. The values for VO and IQL are as specified in Table 1-1.
NOTE 4. This parameter is pulse tested.
NOTE 5. Not more than one output should be shorted at one time. Duration of the short circuit test

should not exceed 100 milliseconds.
NOTE 6. The value for Igs (MIN) is as specified in Table 1-2.
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Table 1-5
Power Supply Characteristics
SYMBOL PARAMETER TEST %ONTTIONS MIN | MAX| UNIT
ote
v = Max
I Quiescent Power cC
cC Supply Current Vi= Vcc o V=Gnd - 1.5 mA
fex =fi =0
Quicscent Power Yece =Max
A ICC Supply Current - 2.3 mA
(Inputs HIGH) v 34V Note 2
Dynamic Power v -
Qccp Supply Current CC =Max - 0.4 mA/
per MHz Outputs open & enabled MHz
Notes 3 & 4
Ic Total Power Supply Current | Note 5 —_ - mA
Cep Power Dissipation Note 6 - —_ pF
Capacitance

NOTE 1: For conditions shown as MIN or MAX., use appropriate value specified under DC Specifications

in Table 1 - 4.
NOTE 2: Per TTL driven input (V] = 3.4 V); all other inputs at VCC or Gnd.
NOTE 3: See section 6

NOTE 4:

L = IQuiescent + Iinputs + IDynamic

I - Icc + Alcc DHNT + Qcep ( fck/2 +fi Nj)

Icc = Quiescent Current

Alce = Power Supply Current for a TTL High Input (V=34 V)

Dy = Duty Cycle for each TTL Input High

NT = Number of TTL Inputs at DH

Qcep = Dynamic Charge moved by an Input Pulse ( HLH or LHL )

fck = Clock Frequency for Clocked Devices ( Zero for non-Clocked Devices )
i = Input Frequency of the i-th input

Ni = Number of Inputs at fj

All currents are in milliamperes and all frequencies are in MHz.

See section 6 for the definition of QD
NOTE 5: Actual values of I are optional. If present, it is recommended that a frequency of 10 MHz

be used.

NOTE 6: Cpp in pF is cakulated from QCCD measurements by using the formula:

where QCCD is expressed in JA/MHz

CpD=(QcCCD/ VCC)

Full document details: JEDEC JESD18-A 1993
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Shown below is the test circuit for measurement of switching parameters. A Thevenin equivalent may be

used for output loading.

Pulse le
Gehnerator
%T

DEFINITIONS:

Test Switch
tpLz Closed
tpzL Closed
Open Drain Closed
All Other Open

CL = 50 pF or equivalent ( Includes jig and probe capacitance )
RL = 500 £ or equivalent

RT = Termination should be equal to ZOUT of the pulse generator. (Typically 50 Q)

VIN=0Vi30V

INPUT: tr=tf=2.5ns (10% to 90%) unicss otherwise specified

Full document details: JEDEC JESD18-A 1993
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Same Phase ';/ T —— 3V
Input Transition S s smsesest sttt eeiies —— 15V
X X oV
‘tpLH t
e T
\ N ' :
Output S A X 15V
] 1 \ [
T N oo
'"PLH vPHL
-, - —_b, -
Vo NN
1 ¥ L] \
' X i 3V
Opposite Phase . '
input Transition T fommmmmmmns — 1.5V
N t cecccscscacases —— o V
] ]
Figure 2 -2
Propagation Delay Waveforms

Low-High-Low :/

input Puise A

R Gt

High-Low-High \_ .
input Pulse R

Output Requirement: Device must follow truth table
VOLsSO0S5YV
VOH 224V
Imput Condition: le=tf S 2.5 ns ( 10% 10 90% ) or as fast as required

Standard Output Loading: R =5000Q
CL = 50 pF

Figure 2 - 3
Input Pulse Duration Wavefoms
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[}
v r J
DATA T u( \ ---. 3V
INPUT ! ; ~-- 15V
E ) \ --- 0V
\ t :_th .‘
L—tgy — )
\
' . -== 3V
TIMING N
INPUT X “““““““““ 1.5V
: ---- 0V
ASYNCHRONOUS CONTROL .. ’i
PRESET N ; --- 3V
CLEAR _X _____ e e e mmmmmmmmeeeen 1.5V
ETC. N N --- 0V

SYNCHRONOUS CONTROL

ol
Al
cochovee oo oo

PRESET : - -=-3V
CLEAR : --- 15V

CLOCK ENABLE ’ ' a0V

ETC. N )) N

. t )

:— su _'\-th .“.

! ~ .

Figure 2 - 4

Set-up, Hold and Removal Time Waveforms
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Control Input

Output Normally
Low

Output Normally
High

Control Input

Output Normally
Low

Output Normally
High
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ENABLE TIMES
3V
--“\ ---------------- 15V
ov
—» tpzy [e—
\P ---------- 15 V
,r --------- : 15V
DISABLE TIMES
/ 3V
Y G R R DR 1.5V
—— e ov
| tpLz |
/—#— ~35V
/1. 03V
—»{'PHZ |o—
N[ .. o3V
\%_ LoV
Figure 2 - 5
Enable and Disable Time Waveforms
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