Philips Components

Document No.| 853-1437

ECN No. 99800

Date of Issue |June 14, 1990

Status Product Specification

ECL Products

FEATURES
«Typical propagation delay: 1.9ns

oTypical supply current (—lgg): 150mA

DESCRIPTION

The 100179 is ahigh-speed, Carry Look—
Ahead Generator intended for use with
the 100180 6-bit Fast Adder and the
100181 4-bit ALU.

All unused inputs can be left open due to
integrated pull-down resistors.

PIN CONFIGURATIONS

100179

Carry Look—Ahead Generator

PIN DESCRIPTION IEC/IEEE SYMBOL
cPG
PINS DESCRIPTION o —N om
- Po — cro
Cin Carry Input (active Low) T —N cao
_N
P _P Carry Look-Ahead Propa- P e
o= 7 gate inputs (active Low) Gy CG1
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ORDERING INFORMATION
DESCRIPTION ORDER CODE
24-Pin Ceramic DiP (400 mils wide) 100179F
24-Pin Ceramic Flat Pack 100178Y
28-Pin PLCC 100179A

py [ [24] &,
G 2] 73] 7o
P2 [3] [72) Go
T (4] 21 By
T4 [5] ) G
veer [6] CERAMIC 9] Ty
veea (71 18] vee
T (2] [17] s
Ts [9] [16] Ts
G [1] [15] Ps
3 [ 9] Gs
6 [ 3] p,

L A4 B [ [
G [1] 1] Ps
P [2] 17] Ts
& ] FLAT PACK el e,
Py (4] 5] &,
%, (5] [14] 73
7, 6] 3] @

D W HE

T2 Tq Veey Vo2 T T

Gy [s:l
73 [§]
& O]
vee (8]
¥y [9]
G5 [0
Ps (11

Tg TgVoca Vecz Vee1 Ta T2

JA 31 (2] [1] Fel ] o]

=
53]
=)
)
21]

G2
P
PLCC VEE
Gy
Fo

)

FEEEEEE

Gs Ps VEEVEETIN T7 F7

529




Philips Components ECL Products Product Specification
Carry Look-Ahead Generator 100179
LOGIC DIAGRAM
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FUNCTION TABLE FOR T, OUTPUT
INPUTS OUTPUT
cIN GD Po G1 P| c!
X X L X L
L X L
X L X L L
All other combinations H
NOTES:
T2 =Gy« (P1+Go)+ (Py+ P+ Tiv)
H = High voltage level
L = Low voltage level
X = Don'tcare
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Carry Look—-Ahead Generator 100179

FUNCTION TABLE FOR T4 OUTPUT

INPUTS OUTPUT
Tin Go Po G, P, G P, G; Ps [N
X X X X X X X L X L
X X X X X L X X L L
X X X L X X L X L L
X L X X L X L X L L
L X L X L X L X L L
All other combinations H
NOTES:
CTs=C3e(P3+G) s (P3+P2+Gy)e (P3+Po+P1+Gp)e(F3+Py + Pi+ Py + Ty
H = High voitage level
L = Low voltage level
X = Don'tcare

FUNCTION TABLE FOR Tg OUTPUT

INPUTS OUTPUT
Cin G Po G, P, G, P, G P G, Py Gs Ps Cs

X X X X X X X X X X X L X L
X X X X X X X X X L X X L L
X X X X X X X L X X L X L L
X X X X X L X X L X L X L L
X X X L X X L X L X L X L L
X L X X L X L X L X L X L L
L X L X L X L X L X L X L L

All other combinations H

NOTES:

Ce=Gs0(Ps+Gy) o(P5+Py+C3)e(P5+Ps +P3+Gy)e(Ps + Py +P3 + Por Gy)e(Ps +Py +P3 + Pyt Pyt Gyl
(Ps +P4 +P3 + Po+ Py+ Pg + Ty

H High voltage level

Low voltage level

Don't care

L
X
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Carry Look—-Ahead Generator 100179

FUNCTION TABLE FOR Cg OUTPUT

INPUTS OUTPUT
Cn | Go | Po [ G | Py | G | Po | Gy | Ps |Gy [Py | Gs | Ps | Ge | Pe | G | Py [

X X X X X X X X X X X X X X X L X L
X X X X X X X X X X X X X L X X L L
X X X X X X X X X X X L X X L X L L
X X X X X X X X X L X X L X L X L L
X X X X X X X L X X L X L X L X L L
X X X X X L X X L X L X L X L X L L
X X X L X X L X L X L X L X L X L L
X L X X L X L X L X L X L X L X L L
L X L X L X L X L X L X L X L X L L

All other combinations H

NOTES:
Cy=Gre(P7+Gg)e(P7+Ps+Ts) o (P7+Pg +P5+ Gy ) e (P7+Ps +Ps+ Pat Gg)o(P7 + Pg +Ps+ Py + P+ Go)»

(P7+Pg +Ps+ Py + Pa+ Pot Gy) o(Pr+ Pg ,Ps +Pg +P3 + Pou PyaGo)e(Pr+ Pg ,Ps +P4 +P5 + Pos Pr4+Py + Tin)
H = High Voltage Level

L = Low Voltage Level

X = Don'tcare

ABSOLUTE MAXIMUM RATINGS Ve = Vecz = ground, Ta = 0°C to +85°C unless otherwise specified.

SYMBOL PARAMETER LIMITS UNIT
Vee Supply voltage range -70t0 +05 \
Vin Input voltage (Viy should never be more negative than Vee) Vee to +0.5 \"
lo Qutput source current (continuous) -55 mA
Ts Storage temperature range -65 to +150 °C
T, Maximum junction temperature +150 °Cc

NOTE:
Operation beyond the limits set forth in this table may impair the useful life of the device.
DC OPERATING CONDITIONS
TEST LIMITS

SYMBOL PARAMETER CONDITIONS MIN. NOM. MAX. UNIT
Veet, Vecz | Circuit ground 0 0 0 \
Vee Supply voltage -4.8 -45 —4.2 \
Vee itépr(l)y}(\ﬁléacgf fv;:]n?[r;, operating with the 10K or 57 v

Veg =—4.2V -1150
Vi High level input voltage Vgg =—4.5V -1165 -880 mV
Vee = 4.8V -1165
Veg = 4.2V ~1475 mv
Vi Low level input voltage Vee = 4.5V -1810 —1475 mv
Veg =48V ~1430 mV
Ta Operating ambient temperature range 0 +25 +85 °C
NOTE:

When operating at other than the specified Vg voltages (—4.2V, —4.5V, —4.8V), the DC and AC electrical characteristics will vary slightly from their
specified values.
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100179

DC ELECTRICAL CHARACTERISTICS Vcc: = Veco = ground, Veg = ~4.8V to —4.2V, Ty = 0°C to +85°C unless otherwise
specified 34

TEST LIMITS

SYMBOL PARAMETER CONDITIONS? MIN. | TYP. | MAX. [ UNIT
Vee = —4.2V [ -1020 =870 | mv

Vox High level output voltage Inputs at Viumax or Vicmin- Vegg = -4.5V [ —1025 | -955 | -880 mV
Vee = 4.8V | 1035 -880 mv

Apply Vigmin of Viimax to Ve =—4.2V | 1030 my

VoHt High level output threshold voitage | Outputs one input at a time, other Vee =—<4.5V | 1035 mV
Loaded inputs at Viumax of ViLmin. Veg = 4.8V | —1045 mV

with 5002 Apply Viimin OF ViLmax to Vge =-4.2V -1595 | mV

Vour Low level output threshold voltage | to —2.0V one input at a time, other Vgg = 4.5V ~1610 | mV
+0.010V inputs at Vjumax or ViLmin- Vee = 4.8V -1610 | mV

Veg = 4.2V | -1810 —~1605 | mV

Vol Low tevel output voitage Inputs at Vigmax or ViLmin- Vgg =—4.5V [ -1810 | -1705 | —1620 [ mV
Vee = —4.8V [ -1830 1620 | mV

"™ High level input Tin, Go— Gy | One input under test at Viumax, other inputs at Vi min. 250 PA
current Po-P7 One input under test at Viyuax, other inputs at Vi min. 340 HA

I Low level input current One input under test at V| yN, other inputs at Vijmax. 05 pA
~lgg VEg supply current All inputs at Vipmax. 100 150 220 mA

NOTES:

1. The specified limits represent the worst case values for the parameter. Since these worst case values normally occur at the supply voltage
and temperature extremes, additional noise immunity can be achieved by decreasing the allowable operating condition ranges.
2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to DC Testing, Chapter 1,

Section 3.

3. The specified fimits shown in the DC electrical characteristics table can be met only after thermal equilibrium has been established.
Thermal equilibrium is established by applying power for at least 2 minutes, while maintaining transverse airflow of 2.5 meters/sec (500
linear feet/min} over the device, mounted either in a test socket or on a printed circuit board. Test voltage values are given in the DC
operating conditions table.

4. The device can function down to Vgg = —5.7V, allowing operation with either the 10K or the 10KH family. Correction factors can be used to
calculate new DC limits for the extended Vgg range. For more information, see Chapters 5 and 10, Section 4.
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AC ELECTRICAL CHRARACTERISTICS
Ceramic DIP Vggy = Vegp = ground. Vegg = 4.8V to —4.2V
LIMITS
SYMBOL PARAMETER TEST CONDITION Ta=0°C Ta = +25°C Tp = +85°C UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tPLH Propagation del%y 1.10 290 1.10 2.90 1.10 3.00 ns
tPHL TN, Gn, Pn to Ts, T4, T6, To Waveform 1 110 | 290 | 110 | 290 | 1.10 | 3.00 ns
trin L 045 | 180 | 045 | 180 | 045 | 180 ns
tri Transition time T, T4, Te, To 045 | 180 | 045 | 180 | 045 | 180 | ns
NOTE:

For AC test setup information, see AC Testing, Chapter 2, Section 3.

AC ELECTRICAL CHARACTERISTICS
Ceramic DIP Vegy = Veep = ground, Veg = -5.2V £ 5%

LIMITS
SYMBOL PARAMETER TEST CONDITION T =0°C Ta = +25°C Ta = +85°C UNIT
MIN. | MAX. { MIN. | MAX. | MIN. | MAX.
tpLH Propagation delay 1.10 2.90 1.10 2.90 1.10 3.00 ns
teHL Cin. Gn Po 10 Tp, Ty, T, Ty Waveform 1 110 | 290 1.10 2.90 110 | 3.00 ns
trin L 045 | 180 | 045 | 180 | 045 | 180 ns
triaL Transition time T3, Ty, Ce. Ce 045 { 180 | 045 | 180 | 045 | 1580 | ns
NOTE:

For AC test setup information, see AC Testing, Chapter 2, Section 3.

AC ELECTRICAL CHARACTERISTICS
Flat Pack and PLCC Vcgy = Ve = ground, Veg = —4.8V to —4.2V

LiMITS
SYMBOL PARAMETER TEST CONDITION Ta=0°C Ta = +25°C Ta=+85°C | UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
oL Propagaton oelzy 110 | 270 | 110 | 270 | 110 | 280 | ns
tonL Tin. G, P 10 T, Ty, T, T Waveform 1 110 | 270 | 110 | 270 | 110 | 280 ns
T - 045 | 170 | 045 | 170 | 045 | 170 ] ns
trya Transition time T, T4, Te, e 045 | 170 | 045 | 170 | 045 | 170 | ns
NOTE:

For AC test setup information, see AC Testing, Chapter 2, Section 3.

AC ELECTRICAL CHARACTERISTICS
Flat Pack and PLCC Vccy = Veep = ground, Vgg = -5.2V + 5%

LIMITS
SYMBOL PARAMETER TEST CONDITION Ta=0°C Ta = +25°C Ta = +85°C UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tPLH Propagation delay 1.10 2.70 1.10 2.70 1.10 2.80 ns
tenL T, Gn, Py 10 T2, Ty, T, Te Waveform 1 110 | 270 1.10 2.70 1.10 2.80 ns
o | Transiton tme T, T, T, T 0as | 170 | o4e | 170 |ods | V%0 | m
NOTE:

For AC test setup information, see AC Testing, Chapter 2, Section 3.
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100179

AC WAVEFORMS

Gn, P, CiN INPUTS

Gy, Gy, Te, Tg OUTPUTS

Waveform 1. Propagation Delay and Transition Times

+1050mV

NOTE:

All power and signal voltages shifted up 2.0V for AC bench test purposes.

APPLICATIONS INFORMATION
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24-Bit Adder Using One Carry Look-Ahead
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