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CD54HC688, CD74HC688,
CD54HCT688, CD74HCT688

High-Speed CMOS Logic
8-Bit Magnitude Comparator

Features

+ Cascadable

Fanout (Over Temperature Range)

- Standard Outputs...............
- Bus Driver Outputs

10 LSTTL Loads
............. 15 LSTTL Loads

Wide Operating Temperature Range . . . -55°C to 125°C

Balanced Propagation Delay and Transition Times

Significant Power Reduction Compared to LSTTL

Logic ICs

HC Types

- 2V to 6V Operation

- High Noise Immunity: Nj_=30%, Ny = 30%o0f V¢ at
Vee =5V

HCT Types

- 4.5V to 5.5V Operation

- Direct LSTTL Input Logic Compatibility,
V| = 0.8V (Max), V|y = 2V (Min)

= CMOS Input Compatibility, || < 1pA at Vg, VoH

Description

The 'HC688 and 'HCT688 are 8-bit magnitude comparators
designed for use in computer and logic applications that
require the comparison of two 8-bit binary words. When the
compared words are equal the output (Y) is low and can be
used as the enabling input for the next device in a cascaded
application.

Ordering Information

PART NUMBER TEMP. RANGE (°C) PACKAGE
CD54HC688F3A -5510 125 20 Ld CERDIP
CD54HCT688F3A -5510 125 20 Ld CERDIP
CD74HC688E -5510 125 20 Ld PDIP
CD74HC688M -5510 125 20 Ld SOIC
CD74HC688M96 -5510 125 20 Ld SOIC
CD74HC688NSR -5510 125 20 Ld SOP
CD74HC688PWR -5510 125 20 Ld TSSOP
CD74HC688PWT -5510 125 20 Ld TSSOP
CD74HCT688E -5510 125 20 Ld PDIP
CD74HCT688M -5510 125 20 Ld SOIC
CD74HCT688M96 -5510 125 20 Ld SOIC

NOTE: When ordering, use the entire part number. The suffixes 96
and R denote tape and reel. The suffix T denotes a small-quantity
reel of 250.

Pinout

CD54HC688, CD54HCT688 (CERDIP)
CD74HC688 (PDIP, SOIC, SOP, TSSOP)
CD74HCT688 (PDIP, SOIC)

TOP VIEW
0 T v
Ao 2] 19 Y
Bo [3] 18] B7
A1[3] [17] A7
B1[5] 16] B6
A2 [§] 5] A6
B2 [7] 13] BS
A3 [38] 3] A5
B3 [9] 2] B4
GND [0} [17] A4

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.
Copyright © 2003, Texas Instruments Incorporated
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Functional Diagram

19

TRUTH TABLE

INPUTS OUPUTS

A, B

A=B

—|l —§m

A«zB

X H

H = High Voltage Level, L = Low Voltage Level, X = Don't Care
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Logic Diagram

B0 A1l B1 A2 B2 A3 B3 A4 B4 A5 BS A6 B6 A7 B7
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Absolute Maximum Ratings Thermal Information

DC Supply Voltage, Ve - - - oo oo -05Vto 7V Thermal Resistance (Typical, Note 1) 8 (AC/W)

DC Input Diode Current, i, E (PDIP)Package . ... ...................... 69
ForVj<-05VorV>Voe+05V.. ..ot +20mA M (SOIC) Package. . . ... ................... 58

DC Output Diode Current, gk NSR (SOP)Package . .. ..................... 50
ForVg<-05VorVo>Voe+05V ..ot +20mA PW (TSSOP) Package . ..................... 83

DC Output Source or Sink Current per Quiput Pin, Ig Maximum Junction Temperature .. .. ... ... .......... 150°C
For VO >-05Vor VO < VCC +05V . +25mA Maximum Sturage Temperatu[e Hange __________ _6500 to 15000

DC Ve or Ground Current, lgc o lgNp - -+ -+ e oo +50mA  Maximum Lead Temperature (Soldering 10s). . ... ... .. .. 300°C

(SOIC - Lead Tips Only)
Operating Conditions

Temperature Range (Tp) ... ................. -55°C to 125°C
Supply Voltage Range, Voo
HCTypes ... .. .. . ... 2V to 6Y
HCT Types .. .. ... ... ..... 45V 1055V
DC Input or Output Voltage, V|, Vg - ... ... ... ... ... 0V ioVee
Input Rise and Fall Time
2V .. 1000ns (Max)
45V ... 500ns (Max)
BV ... 400ns (Max)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings™ may cause permanent damage fo the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
1. The package thermal impedance is calculated in accordance with JESD 51-7.

DC Electrical Specifications

TEST
CONDITIONS Vee 25°C -40°C TO 85°C | -55°C TO 125°C

PARAMETER | SYMBOL|[ Vi(V) JlomA)| () [ mIN [ TvP [ mAX | mIN | mMAX | MIN T mAX | uniTs
HC TYPES

High Level Input Viy - - 2 15 - - 15 - 15 - A
Voltage a5 | 315 - - 3.15 - 3.15 - v
42 - - 4.2 - 4.2 - v
Low Level Input Vi - - 2 - - 05 - 0.5 - 05 A
Voltage 45 - - 1.35 - 1.35 - 1.35 v
- - 18 - 18 - 18 v
High Level Output Vaoy VigorVy | -0.02 2 19 - - 19 - 19 - A
Voltage N N N N N
CMOS Loads 0.02 45 4.4 4.4 4.4 A
-0.02 6 59 - - 59 - 59 - A
High Level Output - - - - - - - - - A
Voltage B N N B N
TTL Loads 4 45 3.98 3.84 3.7 A
52 6 5.48 - - 534 - 52 - A
Low Level Output VoL VigorV | 002 2 - - 0.1 - 0.1 - 0.1 A
Voltage
CMOS Loads 0.02 45 - - 0.1 - 0.1 - 0.1 A
0.02 6 - - 0.1 - 0.1 - 0.1 A
Low Level Output - - - - - - - - - A
Voltage N B B B
TTL Loads 4 45 0.26 0.33 04 A
52 6 - - 0.26 - 0.33 - 04 A
Input Leakage I Ve or - 6 - - 0.1 - +1 - +1 nA
Current GND
Quiescent Device lce Vg or 0 6 - - 8 - 80 - 160 nA
Current GND




CD54HC688, CD74HC688, CD54HCT688, CD74HCT688

DC Electrical Specifications (Continued)

TEST
CONDITIONS Vee 25°C -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | Vi(V) | lg (mA) ()] MIN I TYP | MAX | MIN | MAX | MIN MAX | UNITS
HCT TYPES
High Level Input Viy - - 4510 2 - - 2 - 2 - A
Voltage 55
Low Level Input Vi - - 4510 - - 038 - 038 - 08 A
Voltage 55
High Level Output Vaoy VigorVy | -0.02 45 44 - - 44 - 44 - A
Voltage
CMOS Loads
High Level Output -4 45 398 - - 384 - 37 - A
Voltage
TTL Loads
Low Level Output VoL VigorV | 002 45 - - 0.1 - 0.1 - 0.1 A
Voltage
CMOS Loads
Low Level Output 4 45 - - 0.26 - 0.33 - 04 A
Voltage
TTL Loads
Input Leakage l Vee and 0 55 - - 0.1 - +1 - +1 nA
Current GND
Quiescent Device lce Ve or 0 55 - - 8 - 80 - 160 nA
Current GND
Additional Quiescent Alee Vee - 4510 - 100 | 360 - 450 - 490 nA
Device Current Per (Note 2) -2.1 55
Input Pin: 1 Unit Load
NOTE:
2. For dual-supply systems theaoretical worst case (V| = 2.4V, Ve = 5.5V) specification is 1.8mA.
HCT Input Loading Table
INPUT UNIT LOADS
Enable 0.7
Data Inputs 0.35
NOTE: Unit Load is Alg limit specified in DG Electrical Table, e.g.,
360pA max at 25°C.
Switching Specifications Input t,, t; = 6ns
25°C -40°C TO 85°C |-55°C TO 125°C
TEST Vee
PARAMETER SYMBOL | CONDITIONS | (V) MIN [ TYP | MAX | MIN | MAX | MIN | MAX | UNITS
HC TYPES
Propagation Delay (Figure 1) tpry, | Cp=50pF 2 - - 170 - 210 - 255 ns
!
An to Output PHL 45 - | =4 - 42 - 51 ns
C, =15pF 5 - 14 - - - - - ns
Cy = 50pF 6 - - 29 - 36 - 43 ns
Bn to Output tpry, | Cp=50pF 2 - - 170 - 210 - 255 ns
tPHL
45 - - 34 - 42 - 51 ns
Cp =15pF 5 - 14 - - - - - ns
Cy = 50pF 6 - - 29 - 36 - 43 ns




CD54HC688, CD74HC688, CD54HCT688, CD74HCT688

Switching Specifications Input i, t = 6ns  (Continued)

25°C -40°C TO 85°C |-55°C TO 125°C
TEST Vee
PARAMETER SYMBOL | CONDITIONS | (V) MIN [ TYP | MAX | MIN | MAX | MIN | MAX | UNITS
E to Output tpy, |G =50pF 2 - - 120 - 150 - 180 ns
1
PHL a5 | - | - || - 30 i 36
Cp =15pF 5 - 9 - - - - - ns
Cy = 50pF 6 - - 20 - 26 - 30 ns
Output Transition Time L. trHL | CL = 50pF 2 - - 75 - 95 - 110 ns
(Figure 1)
45 - - 15 - 19 - 22 ns
6 - - 13 - 16 - 19 ns
Input Capacitance Cin Cy = 50pF - - - 10 - 10 - 10 pF
Power Dissipation Capacitance Cep C =15pF 5 - 22 - - - - - pF
(Notes 3, 4)
HCT TYPES
Propagation Delay (Figure 1) tpry, | Cp=50pF 45 - - 34 - 42 - 51 ns
1
An to Output PHL Cy =15pF 5 - 14 - - - - - ns
Bn to Output tprn, | CL=>50pF 45 - - 34 - 42 - 51 ns
tPHL
Cp =15pF 5 - 14 - - - - - ns
E to Output tprH, | CL=50pF 45 - - 24 - 30 - 36 ns
1
PHL [, —15pF 5 e ] - - - - - ns
Output Transition Time L. trHL | CL = 50pF 45 - - 15 - 19 - 22 ns
(Figure 1)
Input Capacitance Cin Cy = 50pF - - - 10 - 10 - 10 pF
Power Dissipation Capacitance Cep Cy =15pF 5 - 22 - - - - - pF
(Notes 3, 4)

NOTES:

3. Cpp is used to determine the dynamic power consumption, per gate.

4 Pp= V0C,2 fi (Cpp + Cp ) where f; = Input Frequency, C; = Output Load Capacitance, Ve = Supply Voltage.

Test Circuit and Waveform

OUTPUTY

002, INPUT LEVEL
Vs
10% @ND

FIGURE 1. PROPAGATION DELAY AMD TRANSITION TIMES
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i3 Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www ti.com 6-May-2017
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
. |<— KO
- i
Bo W
Reel . l
Diameter
Cavity —>| A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO0 | Dimension designed to accommodate the component thickness
r W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
OO0 O0O0O0OO0OO0OO0 07—Sprocket Holes
1
T
Q1 Q2
I
4----
Q3 1 Q4 User Direction of Feed
¥
T
~
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
CD74HC688M96 SOIC DW 20 2000 330.0 24 4 108 | 133 27 120 | 240 Q1
CD74HCB88NSR SO NS 20 2000 330.0 24 4 84 13.0 25 120 | 240 Q1
CD74HC688PWR TSSOP PW 20 2000 330.0 16.4 6.95 71 16 8.0 16.0 Q1
CD74HCB88PWT TSSOP PW 20 250 330.0 16.4 6.95 71 16 8.0 16.0 Q1
CD74HCT6E88M96 SOIC DW 20 2000 330.0 24 4 108 | 133 27 120 | 240 Q1

Pack Materials-Page 1



i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www ti.com 6-May-2017
TAPE AND REEL BOX DIMENSIONS
/f;/
//
~ e
{\ P
e P ~
. -
*All dimensions are nominal
Device Package Type |Package Drawing| Pins sSPQ Length (mm) | Width (mm) | Height (mm)
CD74HC688M96 SOIC DW 20 2000 367.0 367.0 450
CD74HC688NSR SO NS 20 2000 367.0 367.0 450
CD74HC688PWR TSSOP PW 20 2000 367.0 367.0 380
CD74HC688PWT TSSOP PW 20 250 367.0 367.0 380
CD74HCT688M96 SOIC DW 20 2000 367.0 367.0 450

Pack Materials-Page 2



MECHANICAL DATA

N (R—PDIP—T**)

PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
PINS **
P A >
o 14 16 18 20
o ’ 0.775 | 0775 | 0.920 | 1.060
M ™ A A WA | qogo) | (10.69) | (2337) | (2692)
0.260 (6,60) 0.745 0.745 0.850 0.940
) 0240 (670) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
MS—001
TR T T A | gamon | M| 8 | A | w0
8
J Loovo (178) o
0.045 (1,14)
0.045 (1,14) 0.325 (8,26
—P —_— L X ,
’k 0,030 (0.76) 2 0.020 (0,51) MIN mg —
| . 0.015 (0,38)
[ . | [ |
\- HT \ 0.200 (5,08) MAX =—f— Gouge Pl
| | +— v l Seating Plane
|

0.125 (3,18) MIN

0.100 (2,54

0.021 (0,53)
1 5015 (0,38) 2 .
|$~|0.01O (0,25)@| / \
1\ ;f '
/ 14/18 Pin Only
— 20 Pin vendor option &
4040049/E  12/2002

NOTES:  A. Al linear dimensions are in inches (millimeters).

0.010 (0,25) NOM

‘bl 0.430 (10,92) MAX L

B. This drawing is subject to change without notice.

& Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A)

& The 20 pin end lead shoulder width is a vendor option, either half or full width

‘E"TEXAS

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE
SOIC - 2.65 mm max height

¢

DWO0020A

SOIC

1063
E—— A £
PIN 1 1D
AREA
18X [1.27]
20
11 =2
| =-—
| )
| )
130 | —) 2X
126
: 1143
NOTES3 —
I "
|
| — ) | ]
|
| — ) | il
10 —;_—I—_—*'— -
" 1 0.51
B J 76 20X o 31
8] 74 |4 [0.250 [c|A[B]
NOTE 4
/ L \ 033 1yp
l‘..,:fj ¥ 'J| I L’J 010
NI T
- &
SEE DETAIL A GAGE PLANE -
. °T+ 127 LU-3
0-8 T 040 01
DETAIL A
TYPICAL
4220724/A 05/2016
NOTES:

1.

All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.

4_This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm per side.
5. Reference JEDEC registration MS-013.

INSTRUMENTS

www.ti.com




EXAMPLE BOARD LAYOUT
DWO0020A SOIC - 2.65 mm max height

SOIC

20X (2)

i

]
=

20X (0.6) T
L

18X (1.27)

—-

B
i

(R0.05)
TYP

11

inon
0000

LAND PATTERN EXAMPLE
SCALE:6X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING fMETAL SOLDER MASK\ /OPENING
Ir £ PSS S S 1
1 I
\ ,'
»‘-—0_07 MAX JL 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4220724/A 05/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS

www.ti.com




DWO0020A

EXAMPLE STENCIL DESIGN

SOIC - 2.65 mm max height

SOIC

20X (2)

1
T:E
20X (0.6) :!:

1

18X (1.27) JE!B
=3
]

SOLDER PASTE EXAMPLE

BASED ON 0.125 mm THICK STENCIL

SCALE:6X

4220724/A 05/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE

14 LEADS SHOWN

PINS ##
o 14 16 18 20
. . R 0300 | 0300 | 0300 | 0.300
> (7.62) | (7.62) | (7.62) | (7.62)
" . BSC BSC BSC BSC
aialaialialala B WAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
D c B MN — | — | — | —
l C UAX 0.300 | 0.300 | 0.310 | 0.300
U |_\f’ U U LUJ LUJ LUJ (7,62) | (7,62) | (7,87) | (7,62)
1 7

0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN
0.045 (114) (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52

—»| e 0.005 (0,13) MIN 0.015 (0.38 |‘7 "‘

= 0.200 (5,08) MAX
L] v i

Seating Plane

f 0.130 (3,30) MIN

J 0.026 (0,66) |
0.014 (0,36) 015"
0.100 (2,54) 0.014 (0,36)

0.008 (0,20)

4040083 /F 03,/03

NOTES:  A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.

D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

PW (R—PDSO—G20) PLASTIC SMALL OUTLINE

HHAAAAAARA T o
0,15 NOM ,/ >
T T T - D
O Gage Plane _L
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50

o
.
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b | [\ |
v Ay Seating Plane /,Jﬂ f s
L 1,20 MAX 015 | PN

0,05

4040064-5/G  02/11

NOTES:  A.  All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.

B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall

not exceed 0,15 each side.
& Body width does not include interlead flash. Interlead flash shall not exceed 0,25 each side.

E. Falls within JEDEC MO-153

I s
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LAND PATTERN DATA

PW (R—PDSO-G20) PLASTIC SMALL OUTLINE

Example Board Layout —
Based on a stencil thickness

of .127mm (.005inch).
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4211284-5/G 08/15

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate design.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

INSTRUMENTS
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MECHANICAL DATA

NS (R-PDSO-G*)
14-PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE
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4040062/C 03/03

NOTES: A, All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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