Philips Components—Signetics

74AC/ACT11378
ECN No. 00731 . .
Date of Issue | October 17, 1990 Hex_ P-type fllp-f_IOP wrth enable’
Status Product Specification pos““’e'edge trlgger
ACL Products
FEATURES QUICK REFERENCE DATA
+ OQuiput capability: £24 mA CONDITIONS TYPICAL
+ Positive edge-triggered clock SYMBOL PARAMETER Tamb =V25°(-=;5GDH\IID =0V ao | act UNIT
+ Common asynchronous Enable (E) —5 — et
input "{;:I'_ cg"t’:%a““" oy C, = 50pF 55 | 64 | ns
* 50Q incident wave switching 5 prvese
X . 'ower dissipation
» Center-pin V¢ and ground configu- Cro capacitance per = 1MHz; C_ = 50pF 30 31 pF
ration to minimize high-speed switch- flio-flop!
i p-flop
ing noise -
Cin Input capacitance Vi=0Vor Ve 4.0 4.0 pF
+ lpc category: MSI
fLatch | Latch-up current ggn.ijeacirzc1.;c40.2 500 | 500 | mA
DESCRIPTION -
Maximum clock
The 74AG/ACT11378 high-performance fmax frequency G =50pF 140 | 130 | MHz
CMOS devices combine very high Not
. . N ole:
f:;ii:?: o ]:r:%:to:éegtnggseﬁn;g;i- 1. CPD is used to determzine the dynamic po;ver dissipation (PD in pW):
lies. Py = CPD x Vo x fl +Z (CL x VCC x fQ) where:
fl = input frequency in MHz, CL = output load capacitance in pF,
The 74AC/ACT11378 provides six edge- fo =output frequency in MHz, Ve = supply voltage in V,
triggered D-type flip-flops with individual T(, x V.2 x ) = sum of outputs
Data inputs (Dg - Dg) and Q outputs prcc "o
(Qo - Qs). The flip-flops load the data on.- ORDERING INFORMATION
?cﬁb rising nge if ‘hi common clgckb PACKAGES TEMPERATURE RANGE ORDER CODE
) providing that the common Enable - -
= . 20+ lastic DIP 74AC11378N
(E) is held Low. When the Enable is (Sogﬁiﬁv:i;:) -40°C to +85°C 74ACT11378N
High, the flip-flops hold their previous - -
state. 20-pin plastic SOL N . 74AC11378D
(300mil-wide) -40°C to +85°C 74ACT11378D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
19 18 17 14 13 12
e [ L[] ] .
Q 20| Ds Dy D, Dy D, Dg b 102
o, [2] 19) D, 1n— cp —
I 18] D, 18 1
GND [3] [i7] D, 20 —qE 2D
GND [5] %vcc Q, Gy Q; Q@3 Q; Qg 18 2
GND [ 15] ¥,
awil o VLT r :
Q, | 8] E o, 14 8
q, [9] [12] Dy
Q, [19] (1] cP 13 9
12 10
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Philips Components—Signetics ACL Products Product Specification
Hex D-type flip-flop with enable
’
o-type Hip-tiop 74AC/ACT11378
positive-edge trigger
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
19, 18,17, .
14,13, 12 Do- D5 Data inputs
1,2,3,
8,9 10 Qp-Qy Data outputs
20 E Data enable input (active Low)
11 CP Clock input
4,5,8,7 GND Ground (0OV)
15, 16 Vee Positive supply voltage
FUNCTION TABLE
OPERATING MODE _ INPUTS OUTPUTS
E CcP D, Q,
Disabled input (hold) H X NC
Load "1" (set) L h H
Load "0" (reset) L | L
H = High voltage level steady state
h = High voltage level one set-up time prior to the Low-to-High clock transition
L = Low voltage level steady state
| = Low voltage level one set-up time prior to the Low-to-High clock transition
X = Don'tcare
NC = No Change
T = Low-to-High clock transition
LOGIC DIAGRAM
D, D, D, o, D,
13 l 18 ‘ 17 | 14 | 13 12
cP lL-DC . . . .
I-D al— ]~D o ln O—T l~ D of— D Qf—
b cp >ep b CcP bep b cp
E E E E E E
I ] I i I I ]
1 2 3 9 1
Q, Q, Q, a, o
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Philips Components—Signetics ACL Products Product Specification

Hex D-type flip-flop with enable,

positive-edge trigger 74AC/ACT11378

RECOMMENDED OPERATING CONDITIONS

74AC11378 T4ACT11378
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage 30} 5.0 55 45 50 55 v
\7 Input voltage 0 Vee 0 Vee
Vo Output voltage 0 Vee 0 Vee
Avav Input transition rise or fall rate 0 10 0 10 ns/V
Tamb Operating free-air temperature range -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vi < 3V. Operation between 2V and 3V is not recommended, but within that range, a device

output will maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS!

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage 0.5TO+7.0 v
] 2 V| <0 -20
K DCi i t mA
o input diode curren Vs Vi 20
v
: DC input voltage -0.5 o Vg +0.5 v
| 2 Vo <Q -50
oK DC output diode current mA
or Vo > VCC 50
V,
° DCoutput voltage -0.5t0 Vg +0.5 v
DC output source or
| =
° sink current per output pin Vo =010 Vec 50 mA
leg DC Vg current +150
or mA
| gno DC ground current +150
Tsta Storage temperature -65 to 150 °C
Power dissipation per package Above 70°C; derate linearly by 8mW/K 500 mwW
Prot Power dissipation per package .
Plastic surface mount (SO) Above 70°C; derate linearly by 8mW/K 400 mw
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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Philips Components—Signetics ACL Products

Product Specification

Hex D-type flip-flop with enable,

positive-edge trigger TAAC/ACTT1376
DC ELECTRICAL CHARACTERISTICS
74AC11378 74ACT11378
SYMBOL|  PARAMETER TEST CONDITIONS | Vec | Tams = +#25°C T-;-::B'sig’c Tomp = +25°C Tn;:)b:s;gc UNIT
v Min | Max | Min | Max | Min | Max | Min | Max
30 | 2.10 2.10
Vi ﬁf&'&o"lzge 45 | 3.5 3.15 2.0 20 v
55 | 385 3.85 2.0 20
3.0 0.90 0.90
vy | Lowlevel 45 1.35 1.35 08 08 | V
input voltage
55 1.65 1.65 0.8 0.8
30| 29 29
lon=-50pA | 45| 44 44 4.4 4.4
55| 54 54 5.4 5.4
Vou gi%‘:f:;'m o V‘;:V:::L l=-4mA | 30 | 258 2 48 v
ou = -24mA 45 | 3.04 3.8 3.94 3.8
5.50] 4.94 48 4.94 48
lon=-75mA' | 8.5 3.85 3.85
30 0.1 0.1
oL = S0uA 45 0.1 0.1 0.1 0.1
55 0.1 0.1 0.1 0.1
Vo tﬁgﬁf‘ﬂme VOIF-_-VT::L loe=12mA | 3.0 0.3 0.44 v
oL = 24mA 45 0.36 0.44 0.36 0.44
5.5 0.35 0.44 0.35 0.44
oo =75mA! | 65 1.65 1.65
h Input leakage current | V) = Vgg or GND 55 0.1 +1.0 0.1 +10{ pA
oo | Quioscontsupply ;ﬁu::n%c\ or GND, 55 8.0 80 8.0 80 | pA
Al Supply current, One ipput at 3.4V,
I TTL inputs High? other inputs at Vg or 55 0.9 1.0 mA
GND
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0V or V.
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Philips Components—Signetics ACL Products Product Specification

Hex D-type flip-flop with enable,

. . 74AC/ACT11378
positive-edge trigger
AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V
74AC11378
SYMBOL PARAMETER WAVEFORM Tamn = +25°C Tamb =8;“(’;C to UNIT
+85°
Min Typ Max Min Max
fuax Maximum clock frequency 1 90 125 20 MHz
tpLH Propagation delay 1 3.0 7.8 9.5 3.0 10.9
oL CPtoQ, 3.6 98 | 128 | 36 | 140 ns
Setup time, High or Low
's D, oo 1 8.0 8.0 ns
Hold time, High or Low
ty CPto Dn g 1 0.0 0.0 ns
Setup ti High or L
s Eropp o ranertow 1 6.5 6.5 ns
Hold time, High or Low
ty Eto D, 9 1 0.0 0.0 ns
Clock pulse width
tw High or Low 1 5.5 55 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74AC11378
SYMBOL PARAMETER WAVEFORM Tamp = +25°C Tams =B's4f(’:"° to UNIT
+85°
Min Typ Max Min Max
fuax Maximum clock frequency 1 110 140 110 MHz
thLH Propagation delay 1 24 5.0 7.0 24 7.7 ns
tPHL CPto Qn 3.0 6.0 8.8 3.0 9.7
t g:t;pélge, High or Low 1 5.0 5.0 ns
" gglc:otxg:, High or Low 1 0.0 0.0 ns
ts ge;;uggme, High or Low 1 45 45 s
Hold time, High or Low
1 EtoD, 1 0.0 0.0 ns
Clock pulse width
tw High or Low 1 4.5 4.5 ns
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Philips Components—Signetics ACL Products

Product Specification

Hex D-type flip-flop with enable,

. . 74AC/ACT11378
positive-edge trigger
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74ACT11378
Tamp = -40°C t
SYMBOL PARAMETER WAVEFORM Tamp = +25°C ame +85°C © UNIT
Min Typ Max Min Max
fuax Maximum clock frequency 1 100 130 100 MHz
tpLH Propagation delay 1 2.4 4.9 7.4 2.4 8.3 s
ton CPtoQ, 45 7.8 10.0 4.5 11.0
Setup time, High or Low
ts D, to CP 1 5.0 5.0 ns
Hold time, High or Low
H CPto D, 1 0.5 0.5 ns
Setup time, High or Low
Is EtoCP L 45 45 ns
Hold time, High or Low
t Eto D, 1 1.0 1.0 ns
Clock pulse width 1
tw High or Low 5.0 5.0 ns
AC WAVEFORMS
£ D, INPUT
CPINPUT -/v " \ Z
/e ‘o \ /
™ e ™
@ outpuT
Waveform 1, Waveforms Showing Clock to Cutput Delays, Data Setup, and Clock Pulse Width
WAVEFORM CONDITIONS
INPUTS OUTPUTS
VIN =GND to Vcc,
AC Vour = VoL to Vou
Vy = 50% Voo
VIN =GND to 30V,
ACT Vi = 50% Ve
V=15V
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Philips Components—Signetics ACL Products Product Specification

Hex D-type flip-flop with enable,
positive-edge trigger 74AC/ACT11378

TEST CIRCUIT

Vec

[

GE:gRL;suE'on £ * oLy £ i
%* T I T f
Test Circult
DEFINITIONS

C_ = Lloadcapacitance, 50pF;includes jig
and probe capacitance
R_ = Load resistor, 500Q
Rr= Termination resistance should be
equal to Zgyr of pulse'generators
Input pulses: PRR <10MHz
t =t = 3ns

October 17, 1990 205





