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DESIGN FEATURES

* Customer designed LS|

¢ Two celt librarles—EPL and ISL

* TTL compatible—each cell Is functionatly similar to
the equivalent 7400 Logic Device

* Two+layer metal interconnects

* PNP or diode inputs

* Open-collector, active pullup, or three-state outputs

* 80-milliampere sink-current capability for output cells

* Accommodate custom cell design

* Most standard packages available

* ~55°Cto +150°C junction temperature

* +5V(£10%) supply voltage; conditions permitting,
on-chip derivation of Vgp ( +1.5V)

PRODUCT DESCRIPTION

Compoasite Cell Logle {CCL) provides a standard-cell approach
to semi-custom bipolar loglc, Besides the Inherent advantages
of LSI and propristary deslgn, CCL offers the designer a fast
turnaround time, a high probability of tirst-pass success,and a
dle size that exactly meets all functional requirements of the
loglc. The CCL approach Is particularly well suited to design
applications where clrcult complexities fall within a range of
100-t0+1000 gatas.

Flgure 1 shows the CCL device together with two standard cells
that might be used In the design process. At present, the avail-
able cells form two librarles—the Extended Performance
Library (EPL) and the integrated Schottky Library {(ISL), Typl-
cally, the EPL cell (Figure 2) is used where speed Is a critical
factor—the speed of EPL cells Is comparable to that of
Schottky T2L logic. Note. Reler to table elsewhere in this data
sheet for nominal figures pertaining to clrcuill propagation
speeds of Scholtky, Low-Power Schottky, T2L, and Low-Power
T2L. All EPL cells are inpuf-expandable with no added delay, are
highly immune to internallexternal nolse, and use active
pullups to reduce sensltivity to lead capacltance and the
eftects of wire-ANDing.

SEMI-CUSTOM FAMILY

_ T-42-11-05

The packing density of an ISL cell (Figure 3)is two to three times
greater than that for EPL and the power required is only one-
tenth (V10) to one-twentieth (/) as great, The speed of ISL is
slightly fasler than that of Low-Power Schottky logic. For some
circuits, the propagation speeds for ISL and EPL are nearly the
same; for other circuits, there are appreciable differences. The
speed-comparison table shown later in this data sheet provides
a worthwhile guide for overall circuit design.

Output cells of both libraries can sink up to 80-mililamperes of
current and both EPLand ISL cells use a 16-micron grid for easy
conversion to "Aufomatic Place and Roule" techniques—see
Table 1 for a technical summary of both fibraries.

Designing with GCL requires a cooperative effort between
Signetics and the Customer. The contribution of each party and
the overall development sequence are shown in Figure 4.
Table 1. TECHNICAL SUMMARY OF

EPL AND ISL LIBRARIES

PARAMETER EPL IsL

Output structure

Active pullup Open collactor
Input structure Schottky diode Scholtky diode
Worsl-case noise margin 300mV (F.0.=15)| 70mV (F.0.=15)
Junction temperature range | ~55°to +155°G | -55°10 +155°C
Power supply +5V (£10%) +1.5V (2 10%)
MEDIUM| " Low
_ POWER | POWER

Max average speed {in ns)

F.0.=1(T)=150°C) 45 5.5 6

F.0.=6 (T, = 150°C) 85 7.5 6org*
Max average power {in mwW):

Ty=150*C 5.6 2.6 03
Packing density gates/mm= + 1410 42 26to 78

*Average speed of 6ns raquires the use of a resistor pullup ceil
(optional).
**See Note §in Selection Guide regarding derivation of maximum
values,

ORDERING INFORMATION

Contact Local Sales Representative

OZO

A74CHA (Note)

s

NOTE:

A layout aid (250X) is available for each cell structure; each aid is
teansparent and adhesive-backed to make circuit deslgn on mylar
layeut easy, quick, and accurate.

025AMA
| (Note)

Flgure 1, Composite Cell Loglc Showing Typlcal Cell Placement with the Use of Layout Aids.
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Vee

INPUTS! .
NP : OUTPUTS?

—0

1. Each Input is driven by an active pullup; thus, the
Fan:In Is baslcally untestricted.

2. Outputs of standard cells ara limited to a Fan.Out of
15; howevar, special-purpose clock buffer cells have
Fan-Outs of up 10 100,

Vs

L[]
¢ FOUTPUT(SY
—0
INPUTS?

1. VBB can be derived on-chip; hawevar, If power dissi-
pation is a critical factor, it can also be developed
oft-chip.

2. For slandard cells, up o six inputs and/or oulpuls can
be supported; special-putpose clock butfer cells may
have up to 64 outpuls.

Figure 2. Typlcal EPL Ceoll.

Flgurera. Typical ISL Cell.

OBJEC'I;IVE Nola: For it tliciency during the devel cycle, G it it as ifi
SPEC!- by the TEGSIM intetface are prelerred; the alternale methods achieve the same resulls but are somewhal
FICATION less eftigient.
Prolertad Method — TEGSIM Interface: The provides a .a ic,anda
* lagic tape; allr inii ions, ing layout, are performed by Signetics.
N Alternate Methad #1— TEGSIM/MYLAR Interlace: Same as preferred method, except the Cuslomer provides a
smﬁﬁ.%ﬁon layout using the Mylar Coding Sheet.
(TEGSIM) Alternate Method ¥2 — TEGSIMICALMA interface: R itling, the C provi a layout in
the lorm of a CALMA Data Base.
DEVELOP PLACE AND |
TeST " ROUTE |
PROGRAM |
SIGNETIGCS CUSTOMER ' |
CONTRIBUTION CONTRIBUTION GA?-%\‘SA\ND
* DESIGN MANUAL ¢ LOGIC DIAGRAM |
* ENGINEERING ASSISTANCE * SPECIFICATION - :
« YEGAS MACAOS ¢ LOGIC SIMULATION *
« CAD SUPPORT (TEGSIM)
s FILM CHECK . CH:‘RAGTEHIZN
* TOOLING TION DATA CUSTOM
« 50 ENGINEERING
PROTOTYPES MASKS |
) WAFER o
TEST WAFERS |« FABRICATION |

y ¥ 1

TEST PARTS [«

ASSEMBLY

»| DEVELOP 50
PROTOTYPES

¥

UN

PRODUCTION
R
Figure 4, Development Sequence for CCL Logic Deslgn
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TYPICAL PERFORMANCE CHARACTERISTICS

Note: Theinformation shown in Table 1and that in the following The overall performance of EPL cell struclures is determined by
pages is intended only as a design reference. To improve circuit the following parameters:

performance, subject values may change. For guaranteed .o

values, reler to the Individual Cell Data Sheets in the COL . ?G?ggéi%::: i?laiﬁ": ™)

Design Manual. p el

* Gate current (Igg) and gate voltage (VBg)

Gate delays are subject to several variables as shown in the
accompanying graphs.

: ZISLLIBRARY. - :
GATE DELAY VS, Igg ADDED DELAY VS. WIRE LENG. GATE DELAY VS. T,
10 10 10 .
s s s |
L} 8 I~ *DELAY CAN BE PR 5 {
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@ 3T =25Cc 93 A 3 i
2 P 2 2| {twe=180ua } 1]
1 ITE ] N N [
[ 11 0 I I
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Tas (n A} LENGTH OF INPUT WIRE e
{18 PER GRID)
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18 —'IuAgnlELAnfsAl ! 9 ‘“\Q” "‘l" - l
i |- S ; 1 HH : |
£ |- syTHEYSE 2 5 7 [
% 12 |- OF pULLUP é 3 2 5 ]
R - T R S
g 8 X 2 24 ; e
3 ¢ <9 a 3
4 1 2
2 1
1234561780910 0 1 2 3 4 t 2 3 4 5
NUMBER OF INPUTS NUMBER OF INACTIVE LOADS NUMBER OF ACTIVE LOADS
. - _EPLLIBRARY 5
ADDED DELAY VS. WIRE LENG., DELAY VS. FAN-QUT GATE DELAY V8. T
BT ‘g___ulu s T
Low ow
20 [N sower 8 1M powen 4
— L5 & 7 T} 2
E o Powen Ik £ ST powen £ i —_—
+ < % =]
I e {EITHER) £ oabm ETHER) g 2 9
. 8 3 1 L Ru
0.5 l > '\..\ —— ? I o by :\’/ 1 e
RESEE=S apZest =
0 50 100 150 200 250 1 5 10 15 ~50 =10 +30 +70 +10 +150
LENGTH OF QUTPUT WIRE FAN-QUT (ACTIVE OR INAGTIVE} TEMPERATURE (°C)
(164 PER GRID}
CALCULATION OF POWER DISSIPATION
Al maximum junction temperature {T)). the maximum power thus, .
dissipation (Pg) for any given CCL configuration is determined Py (ISL) = total internal cells +
by the following equation: (0.3mW x number of ISL. gales used)
Maximum Power Dissipation (P} =(Ty~TaM by, total /O cells N total output cells
where, 2(lge max){Vge max) (Vo max){log max)
T = +150°C
Ta = Ambient temperature Py (EPL) = internal +1/0 cells . {otal output cells
Pg = Circult power dissipation in watts d - (g max) (Vo max) I(Vo max) {lopmax)
0)s  =Package thermal resistance in *CIW
Signetics 9-9
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CELL CELL DEscniPHON' CELLAREA? | IcoMAXS | tpgu MAXY [ togip MAXA

(MiL?)

(in mA)

.QUTS
IDENT (in ns) FAN-OUT

1LX32 2-wlde expandable OR, Internal 55.55 ) 1.40 7 12 7 15 UL
1LX52 2-wlde expandable OR, Internal 5 12 15 UL
IMX52 4-wlde expandable OR, Internal 4 8 15 UL

Expandable AND, internal 0.88 8 11

Expandable AND, internal 47.62 2.00 5 7 15 UL
RHX11 Expandable AND, input CLK driver 87.30 7.00 12 7 100 UL
RLX07 Expandable AND, Input 47.62 0.97 8 13 15 UL
RLX11 Expandable AND, Input CLK driver 71.42 1.85 7 7 40 UL
RMX07 Expandable AND, Input 47.82 1.80 5 8 15 UL
RMX11 Expandable AND, Input CLK driver 49,38 4.10 4 5 40 UL
TLX07 Expandable AND, output 63.49 1.50 12 9 8mA
TSX07 andable AND, output 9 8 24mA

2-wlde expandable NOR, Internal 47.62 1.08 5 8 16 UL
ILX24 4-wlde expandable NOR, Internal 95,23 1.90 3 7 15 UL
IMX02 2-wide expandable NOR, Internal 47.62 2.50 4 5 15 UL
IMX24 4-wlde expandable NOR, internal 95.23 4.40 4 4 15 UL
TLX24 4-wlde expandable NOR, output 95.23 2,156 7 9 8mA
TSX24 4-wide expandable NOR, output 142,85 10,10 8 5 24mA
TZX02A J-state, 2:wide expandable NOR 83.33 10.10 8 5 24mA

gate (BmA/16mA)

15UL

Expandable, Internal 31,74 0.60 4 7
IMX04 Expandabls, infernal 31,74 1.40 4 5 15 UL
RLX04 Expandable, Input 47,62 0.60 3 10 15 UL
RHX37 Expandable, Input CLK driver 95.23 6.50 4 4 100 UL
RLX37 Expandable, input, CLK drlver 63.49 1.20 4 5 40 UL
RMX04 Expandable, Input 47.62 1.14 4 5 15 UL
RMX37 Expandable, Input, CLK driver 71.42 2.60 4 5 55 UL
THX04 Expandable, 40mA output 238.08 13.00 i1 16 80mA
TLX03 Expandable, open-collector, output 31.74 1.18 11 19 8mA
TLX04 Expandable, 8mA output 63.49 1.20 8 6 8mA
TSX03 Expandable open-collector, 20mA 55,55 7.30 11 8 24mA
outpuf
TSX04 Expandable, 20mA output 87.30 7.30 8 4 24mA
ZLXQB Non-expandable NAND, 8mA input 71.42 1.50 8 8 8mA
ZLX04 3-state expandable NAND, 8mA 95.23 3.00 8 7 8mA
output .
ZSX04 3-state expandable NAND, 119.04 12.30 11 5 24mA
20mA output
UNORGATES . o - e o R B L S
ILX26 2-wide expandable XNOR, internal 103.70 2,10 19 22 15 UL
ILX86 2-wide expandable XOR, internal 111.10 19 15 UL
IMX26 2-wide expandable XNOR, internal 13 15 UL
IMX86 de expandable XOR, internal 15 UL
Negative edge-triggered “D" 261.89 A 12 15 UL
filp-flop, internal
ILX75 Gated “D" latch, internal 142,85 1.80 4 16 15 UL
. ILX79 NAND latch, Internal 79.36 0.88 4 8 15 UL
IMX74 Negative edge-triggered “D" 258.70 5.90 8 8 15 UL
flip-flop, internal
IMX75 Gated "D" lateh, internal 142,85 3.70 [ 12 15 UL
IMX79 NAND latch, internal 79.36 2.00 4 5 15 UL
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Selection Guide and Design Limits for EPL Cells'? (Gontinued)
) CELL et mearoi. CELL AREA3 tpdHL MAXS | toaLy MAXY F AN~0U;r5

{in ns) (in ns)

Dummy loads or pull-up cells are not required for the EPL Library.

Notes: ' :
1. To Improve performance and to meef changing needs, the EPL library Is updated on a confinuing basis via
additions, deletions, andlor modifications; for the current status of any given cell, contact the neares!

N

Signetics Sales Office.

CGL libraries.

. Custom EPL cells are avallable on a "qualificalion” basis.
- To.convert Mil2 fo Micron? multiply Mil-value by 645,16,

. Design limits. are based on standard modeling with similar circuits used in Signetics standard bipolar LSI
products, Actual simulation limits are maintained to be consistent wi

Selection Guide and Design Limits for ISL Cells'2

th characterization updates for the

. A fan-oul Unil Load (UL) corresponds to a load factor of approximately 220 microamperes.

CELL

1511LA
161GLA
1941LA
2831LA
934CLA

CELL DESCRIPTION

8-o-1 mulliplexer
4-blt counler
4-bit left-right shift register
4-bit adder

4-bit ALU

CELLAREAS? [Icc MAXAS
tin ma).

ey

tpdHLMAXS? TpdLH MAXS7

=AN- 6
{in ns}) {in ns) FAN-OUT

N/A
N/A
NIA

Refer {o individual Dala
Sheets in GCL Design Manual
for these parameters.

3-wide expandable OR, internal
4-wide NORIQR, internal

4-wide expandable OR, internal
6-wide expandable OR, internal

2-wide expandable OR, internal

NIA
NIA
NIA

14 12 6 UL

16 i2 6 UL
18 12 5ot 6 UL
18 12 6 UL

o o b

22 12 S UL

AND.G T ; Cienooe

007IH CLK bulfer expandable AND, 63.5 1.8 N/A 19 18 64 UL
intetnal -

007IL Expandable AND, internal 25.4 NIA 2 12 12 6 UL
007RH CLK buffer expandable AND, input 57.1 1.8 N/A 19 18 .64 UL
007RM Expandable AND, input 63.5. 1.2 N/A 7 9 15 UL
007TL Expandable AND, output (8§mA) 63.5 2.0 N/A 13 15 8mA
Q07TS Expandable AND, output (20mA) 95.23 83" NIA 12 - 14 24mA
0091 2-input expandable AND, internal 25.4. NIA 2 12 14 6 UL
015IL. 1 3input expandable AND, internal 31.7 NIA 2 12 - 16 6 UL

Signetics 9-11
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el CELL DESGRIPTION GELL AREA ligo MAX4S | Tgge 'PdHLMAXs'”PdL“ MAXS!| o nours

MIL?) (inmA) . | (inLL) {in ns) (in ns)

2-wlde NOR. output (8mA) 63.5

3-stale 2-wide NOR, output 133.3 3.9 N/A 20 10 16mA
(8/16mA)
3-wide NOR, output (8mA}y - 762 - 25 NIA 13 10 8mA
2-wide NOR, ¢lock buffer driver 25.4 Note 8 Nole 8 2 12 6 UL
2:wide expandable NOR, ¢lock 571 1.8 NIA 16 18 64 UL
buffer-
2-wide expandable NOR,; infernal 25.4 NIA 2 2 12 6 UL
3-wide expandable NOR, internal 31.7 NIA 3 2 14 6 UL
4-wide NORIOR, internal 50.8 NIA 5 18 12 6 UL
4. wnde expandable NOR, internal 44.4 N/A 4 2 16 6 UL
[ expandable NOR, internal 95.2 NIA 6 2 20 6UL
| 2inpul expandable, internai 19 T wna T 1 4 10 6 UL
Clock buffer, expandable, internal 50.8 1.3 L N/A 15 13 64UL
Clock butter, expandable, input 63.5 1.3 NIA 15 13 64UL
Expandable, input 57.1 1.6 NIA 3 10 15 UL
Expandable, output (12mA/24mA} 76.9 3.4 NIA 17 7 24mA
Expandable, oulput (8mA} 57.1 1.5 N/A 13 7 8mA
Expandable, output. (20mA} 76.2 7.3 NIA 14 6 24mA
d-state expandable NAND (8mA) 69.84 2.4 NIA 14 8 8mA
Clock butfer driven, expandable, 19 Note 8 Note 8 2 10 6 UL
Internal
Expandable, internal, fan-out = 18 31.7 NIA 3 2 14 18 UL
Exparndable, internal 19 NIA 1 2 10 6 UL
0 Expandable, internal, fan-out =12 - 19 NIA 2 2 12 12UL
005RM Expandable, input - 69.8 1.6 3 3 13 15 UL
005TB Expandable, output (80mA) 171.42 8.2 NIA 15 25 70mA
open collector .
005TL. Expandable, output (8maA) 31.7 3.3 NIA 13 17 1  8mA
open collector '
o12IL 3-input expandable, internal 25.4 NIA 1 6 10 6 UL
368ZL 3-state expandable NAND 76.19 3.4 N/A 17 7 24mA
(12mA/24mA)

2.wide expandable XOR, 444 6 UL

internal
2661L 2-wide expandable XOR, 38.1 N/A 3 12 12 6 UL
internal

_FLIPFLOE : T SRS
NRLIL NOR lateh, internal 57,1 NIA 4 2 14 50L
TOGCM Clock buller driven, loggle FF, 152.4 NIA 8 24 18 guL |
internal ,
074CL Clock bufter driven D" internal 95.2 NIA 4 22 16 5 UL
(fan-out = 6)
074CM Clock bufter driven D", internal 133.3 NIA 6 24 18 ouL !
{fad-qut = 13)
Q74iL Posilive edge-ttiggered "D, internal 114.3 NIA 6: 22 16 s5UL .
075IL. Gated lalch, internal 76.2 NIA 5 4 16 5UL |
27911 NAND laich, internal ) 38.1 N/A 2 4 10 5 UL |
_POWERUPCLEAR. . - S R S o ,
. 2 . ; ‘
. PWRRL. 0.7 na | — | suL_: |
“DUMMY.LOAD . T — — |
REFIL Internal dummy load NIA 1 - - - ;
REFIL Output dummy lgad q.26 NIA — = —
DIODE EXPANSH R L TRl

Thuly five (35) duode expansion cells are avallablerangmg in die size lrom 6.35 Mil? to 19 05 M[l2

9-12 | Slgnehcs | |
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1. To Improve performance and to meet changing needs, the ISL library is updated on a continuing basis via
additions, deletions, andlor moditications; for the current status of any given cell, contact the nearest
Slgnetics Sales Office.

. Custom ISL cells are available on a “qualification" basls.

. To convert Mil2 to Micron? multiply Milvalue by 645.16,

. Maximum values of Igg do not always occur at the same temperature for all ISL cells, thus lcg should not be

used for calcutation of power dissipation for a discrete cell, The tabularized values can properly be used
for worst-case power supply design.

Deslign limits are based on standard modeling with similar circuits used in Signetics standard bipolar LSI

products, Actual simulation limlts are maintained to be consistent with characterization updates for the

CGL libraries,

6. A Unit Load (UL) for lgg corresponds o a load factor of approximately 190 microamperes: a fan-out unit

load corresponds to a load factor of approximately 220 microamperes.

7. The propagation-delay measurements were taken at 150°C with both fan-out and fan-In equal to 1.

8. The internal Clock Buffer ISL cells listed below ate driven by any one of the special driver cells; to compute

g requirements, refer to appropriate data sheet(s) in CGL Design Manual,

Py AN XY

o

Driven Cells ) Driver Cells (Fan-Out = 64)
Internal NOR —GC12NRCLA Internal AND —C10071HA
Internal D Flip-Flop (Fan-Qut = 5) —~—G1074CLA Input AND —C1007RHA
Internal D Flip-Flop (Fan-Out = 10) ~G1074CMA Input NOR —G12NRIHA
Internal Toggle Flip-Flop ~GITO6CMA Infernal NAND  —G1004IHA
Internal NAND —G1005CLA Input NAND —C1004RHA :
Table 2. Comparison of GCL to 74S/74LS Functions 7 i
LOGIC DEVICES ) COL (ISL CCL (EPL CELLS)
LOGIC FUNCTION PARAMETERS1:3.8 748XX 74LSXX CEL!V.S)2 LOW POWER MED. POWER
Power (in mW) 358.7 4,13 0.31 2.56 §.61
NAND (5400) ton {in ns) 5.0 16.0 2,00 3.00 3.00
torr (in ns) 4.5 15.00 10.00 6.00 3.00
Power (in mW) 61.2 9.35 0 0 0
AND (5408) ton (in ns) 75 20.00 0 0 0
torE (in ns) 7.0 15.00 2.004 0 0
Power (In mwW) 50.9 5.91 0.63 4,68 10.45
NOR (5402) toNn (in ns) 55 15.00 2.00 3.00 3.00
tork (in ns) 5.5 15.00 12.00 7.00 3.00
Power {in mwWj) 68.7 11.00 0.94 6.90 23.90
OR (5432) toN (in ns) 7.00 22,00 14.00 4.00 3.00
tork (in ns) 7.00 22.00 12,00 8.00 5.00
"Power (in mW) ©103.00 13.75 1,25 9.24 19.00
Es’igé-US'VE OR {oN (in ns) 10.00 22,00 14.00 1300 8.00
(5486) 1oFE (in ns) 10.50 30,00 14.00 15.00 8.00
Power (in mW) N/A 17.90 0.94 10.70 22,00 =
%ﬁgégswe NOR {on (in ns) NIA 30,00 14.00 14100 9.00 9
(54266) tog (In ns) NIA 30.00 14,00 18.00 11.00
: Power (in mW) 54.70 6.05 063 4.88 10.45 =
II:RIE!)':'IF?F:E s 5451 ton (in ns) 5.50 20.00 2.00 3.00 3.00
RTERS (5451) torF (In ns) 5.50 20.00 12,00 7.00 3.00
Power (in mW) 137.50 22.00 1.88 15.40 37.10
D FLIP-FLOP ton (In ns) 13.50 40.00 22,00 12.00 8.00
(5474) tore (in ns) 6.00 25.00 18.00 11.00 8.00
Fmax (in MHz) 75.00 25.00 30.00 25.005 50.00%
Notes:
1. Unless otherwise noted, all switching parameters (toy and torr) are at 25°C/5V max.
N 2. Switching parameters for ISL cells are at 150°C max.
3. Power = lcqo +lce, x Vog max.
2
4. lorg is 2 ns for each input; torF can be reduced to 0 ns with a pullup cell.
5. Fmax is at 150°C min. )
6. I1SL and GCL parameter valyes derived from design limits—refer to Note 4 under “Selection Guide
and Design Limits for EPL Cells.”
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ABSOLUTE MAXIMUM RATINGS
_PARAMETER DESCRIPTION RATING UNIT
Vce Supply voltage +7.0 \
Ves ISL gate supply voltage +7.0 v
EIn Input voltage, continuous | ~0.5t0 +55| V
hN Input current, continuous | -30to +1.0 | mA
Vo Voltage applied to open- | ~05t0+7.0| Vv
collector output in
AC AND DC ELECTRICAL CHARACTERISTICS oif-state
Ta Ambient temperature, -55t0+125| °C
Conditions': Vg = 5.0V (= 10%) operaling
Vg = 1.5V (£ 10%) Tstg Storage temperature -65t0 +150 | °C
T)=0°C to +150°C
PARAMETER TEST CONDITIONS? DESIGN LiMiTs?
MIN TYP MAX i UNIT
EPL.GATE(INTEANA ey o ,
lccig Power supply current per gate 0.18 0.29 0.47 ‘mA
ILr Input load factor 1 uL
o Fan-Out 15
tpdav Average gate propagation Fan-in = 1 EPL gate;
delay =lpgiH * toant_ Fan-out =1EPL gate 3 55 ns
2
stk Propagation delay from low-lo-
high state Fan-in =1 EPL gale; 4 7 ns
lbaHL  Propagation delay from high-to- | Fan-out=1EPL gate
low stale 2 4 ns
Power supply current per gate 110 190 uA
ILe Input load factor 1 UL
Fo Fan-out 6 UL
tpday Average gate propagation Fan-in =1 ISL gate;
delay = tyqin + [paHL Fan-out =1 ISL gate 3 6 ns
] 2
todLH Propagation delay from low-to- 5 10
high state ] Fan-in =1 ISL gate; ns
tpdHL Propagation delay from high-to- Fan-out=118L gate . )
low state ns
‘EPLIISL INBUT CELL . i
2 Input threshold voltage 2.0 v
Veo Input clamp diode voltage hiN= - 18mA -1.2 \
PNP input - 20
I Input low current ViN=0.4V mA
I P ~ N Dlode input —~ 400
i Input high current Vin=2.7V 20 A
-~ - - [
Iy Maximum input high current Vin=5.5V 100
R Standard cell 6 |
Fan-out(ISL. library) Clock bufter ceil 64
. Fo Standard cell 15 UL
Fan-out (EPL library) Clock buffer cell 55
Glock buffer cell 100
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AC AND DC ELECTRICAL CHARACTERISTICS (Continued)

DESIGN LIMITS?
PARAMET TEST CONDITIONS? -
RAMETER T CONDITIONS! MIN MAX UNIT
EPL E L —
! Input load tactor uL
LF P ISL ] 2or4
Milltary: 4mA 400 v
v o Commerclal: BmA 500 m
oL utput low voltage Milltary: 12 mA 7 , 400 v
Commerclal: 24 mA ) 500 n
v Output high volt Military: loy = = 400 uA 2.5
OH utput high voltage Commerclal: lon = — 400 wA 2.7 v
los Output short clreult current Vour =0V —15 -100 mA
Three-state off current '_
oLz {output low) Vour = 0.4V 7 -20 s
Three-state off current _ ) o
loHz  (output high) Vour =24V 2 HA
8 mA output 1
ILe Input load factor EPL 20 mA output 3 uL
80 mA output 5
ISL o ]
8 mA output
v | 20 mA
oL Output low voltage oL 70mA mV
80 mA
80 mA 2.75
1 Output leak t \/ Cells 88V
utput leakage curren A
oH P 9 out 8/20 mA 5.5V K
e Cells i
AGTIVE PULLY T
EPL )
IL? Inpuf load factor 1L , Zord UL
VoL Output low voltage ) loL=8mA or 20 mA 500 mV
Military loK = — 400 uA or
v Output high volt =10 mA 2 v
OH Hiput high voltage Commercial lgy= — 400 A or 27
] ] i =1.0mA ' _
| Output short clrult t Vour=ov  2mAouteut =18, =199 A
os utput short circult curren ouT = 20 mA output ~40 100 m
Notes:

1. Maximum power dissipation Is determined from Individual cell data sheets; the figures are then summad to
calculate total power for the chip. The total power must be less than the Maximum Power Dissipation
(Pg) calsulated earlier in this data sheet,

2. For test circults and timing waveforms, refer to individual cell data sheets in the CCL Design Gulde.

3. Design limits are based on standard modeling with similar circuits used in Signetics standard bipolar LSI
products, Actual simulation limits are maintained to be ¢onsistent with characterization updates for the
CCL librarles.
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