Philips Semiconductors

Dual D-type flip-flop
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Product specification

74ABT74

QUICK REFERENCE DATA DESCRIPTION
The 74ABT74 is a dual positive edge-triggered D-type flip-flop
CONDITIONS
SYMBOL | PARAMETER Tamb = 25°C; TYPICAL | UNIT featuring individual data, clock, set, and reset inputs; also true and
GND =0V complementary outputs. Set (SD} and reset (RD) are asynchronous
Propagation active low inputs and operate independently of the clock input.
tPLH delay 3.0 When set and reset are inactive (high), data at the D input is
tpHL CPn to CL = 50pF; 25 ns transferred to the Q and Q outputs on the low-to-high transition of
Qn, Gn Voo =5V ’ the clock. Data must be stable just one setup time prior to the
low-to-high transition of the clock for predictable operation. Clock
tostH | Outputto 0.5 ns g : h
tosHL | Output skew - triggering occurs at a voltage level and is not directly related to the
oot transition time of the positive-going pulse. Following the hold time
Cin ca%acitance Vy=0VorVee 3 pF interval, data at the D input may be changed without affecting the
- levels of the output.
I Total supply Outputs disabled; 50 uA
cc current Vgc = 5.5V
LOGIC SYMBOL (IEEENEC)
PIN CONFIGURATION
RDo [1] ~ 14] vee 4 N s &
po [Z] [13] FD1 3 . 2
cpPo [3 13 D1 2
s01 [4] 73] cP1 — IR
o 5] [10] SD1 0
T [€] 5] o » S 9
enp [7] 3] o 12 >2002
SF00045 13 " N 8
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION SFO0047
1,2,3,4,10, | RDn, Dn, :
11,12,13 | CPn, 3Dn | Data inputs LOGIC DIAGRAM
56,89 Qn, Qn | Data outputs
7 GND Ground (0V)
14 Vee Positive supply voltage
LOGIC SYMBOL
2 12
Do D1

3 CPO
4 — SDO

1 ———| RDO

n CP1

10 ———o| SD1 Ve = Pin 14
GND =Pin7
13 ——— BRD1 SFO0048
Q0 Q0 Q1 Ot
ee=Pns [T
5 6 e 8 SA00359
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER
14-Pin Plastic DIP —40°C to +85°C 74ABT74 N TJ4ABT74 N SOT27-1
14-Pin plastic SO —40°C to +85°C 74ABT74 D 74ABT74 D SOT108-1
14-Pin Plastic SSOP Type I —-40°C to +85°C 74ABT74 DB 74ABT74 DB SOT337-1
14-Pin Plastic TSSOP Type | -40°C to +85°C 74ABT74 PW 74ABT74PW DH SOT402-1
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74ABT74

FUNCTION TABLE
INPUTS OuTPUTS OPERATING SOIE?-I:igh voltage level
SD | RD | CP D Q [] MODE h = High voltage level one setup time prior to low-to-high
L H X X H L | Asynchronous set L = Efvikvtorﬁgzgi?:vel
H L X X L H éssye'}cmonous I = (L:Ic(;vgkvtor:ﬁg;i(l)envel one setup time prior to low-to-high
. L X X H o Undetorminad® )I\(IC: gg :‘?:Q%e from the previous setup
Hf{H ] T 1h fH]L jloadt 1 2 Notiow Ao ook amtion
H H T 1 L H Load “0” * = This setup is unstable and will change when either set
H H Y X NG NG | Hold or reset retumn to the high level.
ABSOLUTE MAXIMUM RATINGS1: 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vece DC supply voltage —0.51t0+7.0 v
lik DC input diode current Vi<0 ~-18 mA
V| DC input voltage3 -1.210 +7.0 \'%
lok DC output diode current Vo <0 -50 mA
Vout DC output voltage? output in Off or High state —0.51045.5 v
lout DC output current output in Low state 40 mA
Tstg Storage temperature range ~65 to 150 °C
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
MIN MAX
Vee DC supply voltage 4.5 55 Y
\ Input voltage 0 Vee A
ViH High-level input voltage 2.0 \Y
ViL Low-level input voltage 0.8 \'
loH High-level output current -15 mA
loL Low-level output current 20 mA
AVAv Input transition rise or fall rate 0 10 ns/V
Tamb Operating free-air temperature range —40 +85 °C
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DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C Tamp = —40°C | unir
MIN | TYP | MAX | MIN | MAX
Vik Input clamp voltage Voo =4.5V; ik =-18mA ~-09 | -12 -1.2 \
VoH High-level output voltage Vee =4.5V; lgp=—15mA; V| = V|LorViy 25 29 25 \'
VoL Low-level output voltage Vo = 4.5V, loL=20mA; Vi =V)_orViy 0.35 0.5 0.5 A
I Input leakage current Vee =56.5V; V)= GND or 5.5V +0.01 | 1.0 +1.0 HA
lorr Power-off leakage current Voo =0.0V; Vg or V) £4.5V +5.0 | £100 +100 pA
loex Output High leakage current | Voo = 5.5V; Vg =5.5V; V= GND or Vgo 5.0 50 50 pA
lo Output current! Voo =5.5V; Vg =25V 50 -75 | -180 | =50 | -180 mA
lcc Quiescent supply current Voo =5.5V; V| =GND or Vg 2 50 50 1.
Alee agﬂittiglrr\]gl supply current per I\rllggt: ;EC:: COgre C_c‘i:g\ input at 3.4V, other 0.25 500 500 LA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
2. This is the increase in supply current for each input at 3.4V.
3. For valid test results, data must not be loaded into the flip-flop or latch after applying the power.

AC ELECTRICAL CHARACTERISTICS
GND = 0V; tg = t¢ = 2.5ns; G = 50pF, R = 5000

LIMITS
SYMBOL PARAMETER WAVEFORM ";7315 e Tavg;:g_g‘}ng, C1{ unir
MIN TYP MAX MIN MAX
frmax Maximum clock frequency 1 180 250 150 MHz
teLH Propagation delay 1 1.0 3.0 4.2 1.0 4.7 hs
tPHL CPnto Qn, Qn 1.0 25 35 1.0 4.0
teLH Propagation delay 3 1.0 3.4 4.9 1.0 6.2 ns
tPHL Sn, Rnto Qn, Qn 1.0 2.9 4.5 1.0 5.2
ttgsSLF:'L, Qutput to Otput skew 4 0.5 0.6 0.6 ns
NOTE:

1. Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same
device. The specification applies to any outputs switching in the the same direction, either HIGH-t0-LOW (togp ) or LOW-to-HIGH (togH);
parameter guaranteed by design.

AC SETUP REQUIREMENTS
GND = 0V; tg = tp = 2.5ns; G = 50pF, R = 500Q
LIMITS
SYMBOL PARAMETER WAVEFORM T\f;g'g e Tavzc-:g_gv“;&gf’, ¢ UNIT
MIN TYP MIN
tsu (H) Setup time, high or low 1 2.6 14 2.6 ns
tsu (L) Dnto GPn 24 14 2.4
th (H) Hold time, high or fow 4 0 -1.4 0 ns
th (L) Dn to CPn 0 -1.4 0
tw (H) C_Pn pulse width, 1 1.7 1.0 241 ns
tw (L) high or low 1.7 1.0 2.1
tw (L) 8Dn, RDn pulse width, low 3 2.0 1.3 2.2 ns
trec gg‘f\‘,"{:‘?g‘ﬂg“’épn 2 2.1 1.4 2.4 ns
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g "74Aqu'74DPT"D % U

AC WAVEFORMS
Vu = 1.5V, V| = GND to 3.0V
The shaded areas indicate when the input is permitted to change for predictable output performance

E ~— ¢ (L,
BDn vy ; i % VM

14,
max Nty —>

twit) —>=1/ RDn vy T v
CPn VM M wiL) - M M
-
—t tw(H) e 1p H ~ tpHL ™|

Dn VM

VM

tgu(Hp=ra th{H

g 1 [
= tpLH PHL .
an VM M
M VM
- tppy - tpLH
[ PHL < tPLH
On M M
Tin VM M
SF00050
SFoop49 Waveform 3. Propagation delay for set and reset to output,
Waveform 1. Propagation delay for data to output, set and reset pulse width
data setup time and hold times, and clock width,
and maximum clock frequency
INPUT /

i 1
EDn or ADN Y] . : )
- ouTPUT : oL
rec L UMIN,

-
- ' [
CPn VM oM : , .
(OUTPUT N> rOMING ) I
:
SFO00S1 same part ! . ' L h
) ' . ‘ '
Waveform 2. Recovery time for set or reset to clock :«—t.—u -~
, PLH MAX : , PHLMAX '
A o R
! v tostH ' tosHL «

SA00381

Waveform 4. Common edge skew
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Dual D-type ﬂlp-flop 74ABT74
0 0 "74ABT74D-T"0 O O

TEST CIRCUIT AND WAVEFORMS

1 ]
Vee 0% \ tw Voo AMP (V)
NEGATIVE VM VM
PULSE 10% 10%
ov
\ Y
PULSE i\ DT, T - I‘ THL (IF) ’l = TLH tR)
GENERATOR e
AT G L he |* TLH (R) [+ THL (F)
_L LI o o AMP (V)
= = = = - = POSITIVE
- - - - PULSE ™ M
Test Circuit for Outputs 10% A R10%
I tw bt |
Vu = 1.5V
Input Pulse Definition
DEFINITIONS
R = Load resistor; see AC CHARACTERISTICS for value. INPUT PULSE REQUIREMENTS
CL= Load capacitance includes jig and probe capacitance; FAMILY
see AC CHARACTERISTICS for value. Amplitude Rep. Rate tw R te
Rr = Termination resistance should be equal to Zoyt of
pulse generators. 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
SHO0067
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Dual D-type flip -flo% 74ABT74
DD"74ABT74D ™o oo
DIP14: plastic dual in-line package; 14 leads (300 mil) SOT27-1
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DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A A A 1 4 zm
UNIT | e | min | mex. b by c p | g e ' L Mg My w s
1.73 | 053 | 0.36 | 19.50 | 6.48 360 | 825 | 100
mm 42 | 051 1 32 1 443 | 038 | 023 | 1855 | 620 | 254 | 782 | 505 | 780 | &3 | 0204 | 22
. 0.068 | 0.021 | 0.014 | 077 | 0.26 014 | 032 | o039
inches | 0.17 | 0.020 | 013 | oo | 'ois | 000e | 073 | oea | O10 | 080 | S5 | o5 033 | 001 | 0087
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION |EC JEDEC EIAd PROJECTION
9217
SOT27-1 050G04 MO-001AA == @ 950011
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Dual D-type fI|p-rop 74ABT74
0 0 "74ABT74D-T"0 O O

S014: plastic small outline package; 14 leads; body width 3.9 mm SOT108-1

i8S B i W [ L/
aly] rL_ S

¥
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B | — 2 (A A
p.l;ﬂndex ‘!7 l_A‘; @t ¥

¥ } o
CERR LR ek
.

[] L Bwel
P
0 25 5mm
[ BT S |
scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

A
UNIT | oo | A1 | Az | Ag bp c | o | EM] o Hg L Lp Q v w y |z | o
025 | 1.45 049 | 025 | 875 | 4.0 6.2 10 | o7 0.7
™M 178 4 g40 | 125 | %25 | 036 [ 019 | 855 | 58 [ ¥ | 58 | 05| o4 [ 06 | O[O0 | 01 | o5 | g
] 0.0098| 0.057 0.019 |0.0098] 0.35 | 0.16 0.24 0.039 | 0.028 0028 ©0°
inches | 0.069 14 5039| 0.049 | %01 | 0.014 [0.0075) 0.34 | 0.15 | %950 023 | %941 | 0016 | 0.024 | 001 | 001 [0.004 | ;s
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAY PROJECTION
9+-08-13-
SOT108-1 076E06S MS-012AB =} @ 950123
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Dual D-type fllp-flop 74ABT74
0 0 "74ABT74D-T"0 O O

SSOP14: plastic shrink small outline package; 14 leads; body width 5.3 mm SOT337-1
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DIMENSIONS (mm are the original dimensions)

unr [ Al A | A [ Ay | b | e [P ED] e JH | L || v | w ]|y |2z0] 0

021 | 1.80 038 | 020 | 64 | 54 79 103 | o9 14 | g°
mm o) 20 {005 | 165 [ 25| 025 | 009 | 60 | 52 | %85| 76 | 25 | 063 | 07 | 02 |03 | 01 [ 55 | g0

Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN
VERSION [EC JEDEG Elad PROJECTION

SOT337-1 MO-150AB | S @ i

ISSUE DATE
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Dual D-type flip-flop 74ABT74
0 0"74ABT74D-T"0 0 O

TSSOP14: plastic thin shrink small outline package; 14 leads; body width 4.4 mm S0T402-1

£ \
] O%:H T -\\ ﬁi}
O] v] . HE —J 1=

T

IR M : F B
i D e
O I } 70

1 hag— Lp—>

1H‘I?E|1‘J‘H i H*P o

scale

DIMENSIONS (mm are the original dimensions)

A
UNIT | | A1 | A2 | A3 | by | ¢ [DWTE@] e | He [ L | L, | @ v w y |20} o
0.15 | 0.95 0.30 0.2 5.1 4.5 6.6 0.75 0.4 0.72 8°
mm 1 1101 005 [ 080 [ %2 [ 019 | 01 | a9 | 43 | %% | 62 | M0 |os0| 03 | %2 [0 | 0T f o35 | oo
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION

SOT402-1 MO-153 = @’ 95-04-04
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