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Status Product Specification reg ISter
ACL Products
FEATURES QUICK REFERENCE DATA
+ Shift left and shift right capability CONDITIONS TYPICAL
+ Synchronous Parallel and Serial data | SYMBOL PARAMETER Tams = 25°C; GND = 0V; UNIT
transfers Voe = 5.0V AC | AcT
+ Easlly expanded for both Serial and teui/ | Propagation delay C, = 50pF
Paral)llel OF;)eration e CP10.Q, (MR = High) | =t =~ e ne
Power dissipation
* Asynchronous reset Cep capacitaﬁ;Ea © f=1MHz; C|_= 50pF 66 69 pF
+ Output capability: +24mA Cw Input capacitance V=0V or Ve 40 | 40 | oF
+ CMOS (AC) and TTL (ACT) voltage Per Jedec JC40.2
level inputs liatcw | Latch-up current Standard 17 500 | 500 | mA
+ 50Q incident wave switchin Maximum clock
. 9 . fmax amum cloc Cy = 50pF 130 | 130 | MHz
+ Center-pin V¢ and ground configu- frequency
ration to minimize high-speed switch-  Note:
ing noise 1. Cpp is used to determine the dynamic power dissipation (Ppyin pW):
2 2 )
« g category: MSI PD = CPD x VCC x fi +X (CLx VCC x fo) where:
f; = inputfrequency in MHz, €, =output load capacitance in pF,
DESCRIPTION fo = output frequency in MHz, V., = supply voltage in V,
The 74AC/ACT11194 high-performance X (C, x Vs” x i) = sum of outputs
CMQS devices combine very high
speed and high output drive compa- ORDERING INFORMATION
I’;Z'e to the most advanced TTL fami- PACKAGES TEMPERATURE RANGE ORDER CODE
’ 20-pin plastic DIP 74AC11194N
L -40°C to +85°C
The 74AC/ACT11194 4-bit Bidirectional | (300mil-wida) 74ACT11194N
Universal Shift Register is fully synchro- 20-pin plastic SOL 40°C to +85°C 74AC11194D
nous, making the device especially use- {300mil-wide} 74ACT11194D
ful for implementing very high speed
CPUs, or for memory buffer registers.
(continued)
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
20 ° SRG4
118 17 14 13 10 19 l}mg_
o s LT o
Q2 19] S.
O:E ED:; " . Dgn Do D1 Dz D3 Dy b 172 e
GND (3] 77 b, o RESAN
GND 3] 16] Voo 19 —18, 1 [_
GND (6} [18) Vo 11— cP 1 14D ,
GND 7] [i4) D, ’
Q,[8] 13} D, 12 —q MR a o o a LI P
,[9] i) WR s W B v [ 3
Dy, 0] 73 cp [ ] ] :
2 3 8 9 14 3,4D 8
B s .
LB PR
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Philips Components—Signetics ACL Products

Product Specification

4-bit bidirectional universal shift register

74AC/ACT11194

The 74AC/ACT11194 design has spe-
cial logic features which increase the
range of application. The synchronous
operation of the device is determined by
two Mode Select inputs, Sg and Sy. As
shown in the Function Table, data can
be entered and shifted from left to right
(shift right, Qo &£ Qq, etc.), or right to
left (shift left, Qg A Qo etc.), or parallel
data can be entered, loading all 4 bits of
the register simultaneously. When beoth
Sp and S, are Low, existing data is re-
tained in a hold (do nothing) mode. The
first and last stages provide D-type Se-

PIN DESCRIPTION

tial Data input (DgR, Dgt) to allow multi-
stage shift right or shift left data trans-
fers without interfering with parallel load
operation.

The cnly timing restriction is that the
Mode Control and selected Data inputs
must be stable one setup time prior to

the positive transition of the clock pulse.

Signals on the Select (S, Sy ), Parallel
Data (Dg - D3) and Serial Data (Dgg,
Dgy ) inputs can change when the clock
is in either state, provided only the rec-
ommended setup and hold times, with

respect to the clock rising edge are ob-
served.

The four Parallel Data inputs (Dg - Dj)
are D-type inputs. Data appearing on
Do - D3 inputs when Sy and Sy are High
is transferred to the Qg - Q3 outputs re-
spectively, following the next Low-to-
High transition of the clock. When Low,
the asynchronous Master Reset (MR)
overtides all other input conditions and
forces the Q outputs Low.

PIN NUMBER SYMBOL NAME AND FUNCTION
12 MR Asynchronous master reset (active Low)
i1 cP Clock input {Low-to-High, edge-triggered)
18,17, 14,13 Dy-Ds Data inputs
1 Dgg Serial data input (shift right)
10 Dg. Serial data input (shift left)
20,19 S0 S Mode control inputs
2,3,8,9 Qg -Qy Parallel outputs outputs
4,5,6,7 GND Ground (0V)
15, 16 Voo Positive supply voltage
FUNCTION TABLE
GPERATING MODE _ INPUTS QOUTPUTS
cP MR S, S, Dgr Dg. D, Q, Q, Q, Q,
Reset (clear) X L X X X X X L L L L
Hold {do nothing}) X H ! I X X % a; G2 da
Shift Left ! H n ! X i X R % a
T H h 1 X h X 9, a2 43 H
Shift Right ! H ! h ! X X do o d
T H | h h X X qy q4 9z
Parallel Load T H h h X X dn do d dz dy

H = High voltage level
L = Low voltage level

h = High voltage level one setup time prior to the Low-1o High clock transition
| = Low voltage level one setup time prior to the Low-to High clock transition

X = Don't care

dﬁ (qn) = State of the referenced input (or output) one setup time prior to the Low-to-High clack transition

T = Low-to-High clock transition

October 17, 1990
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4-bit bidirectional universal shift register 74AC/ACT11194
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4-bit bidirectional universal shift register 74AC/ACT11194

RECOMMENDED OPERATING CONDITIONS

T4AC11194 T4ACT11194
SYMBOL PARAMETER - UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage 30 50 55 45 5.0 55 v
\4 Input voltage 0 Ve 0 Voo v
Vo Output voltage 0 Veo 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 Vo < 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 0570 +7.0 v
| 2 Vi<0 -20
K DC input dicde current mA
or V|> VCC 20
v
: DC input voltage -0.5to Vg +0.5 v
i 2 Vo <0 -50
OK DC output diode current mA
or Vo> Vo 50
Vi
° DCoutput voltage -0.510 Vg +0.5 %
DC output source or
! Vo=0toV +
° sink current per output pin ° © Vee 50 mA
lee DC Vg current +100
or mA
I anp DC ground current +100
Tste Storage temperature -850 150 °C
Power dissipation per package Above 70°C; derate linearly by 8mW/K 500 mw
Prot issipati
Power dissipation per package Above 70°C; derate linearly by 8mW/K 400 mw

Plastic surface mount (SO)

NOTES:

. Stresses beyond those listed may cause permanent damage 1o the device. These are stress ratings only and functionat eperation 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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4-bit bidirectional universal shift register 74AC/ACT11194
DC ELECTRICAL CHARACTERISTICS
74AC11194 74ACT11194
= vomoe | Tamb =-40°C . oroes | Tamy = -40°C
SYMBOL PARAMETER TEST CONDITICNS Ve | Tamp = +25°C T +85°C Tamb = +25°C 10 +85°C UNIT
v Min | Max { Min | Max | Min | Max | Min | Max
3.0 210 2.10
High-level
Viu input voltage 45 | 3.15 3.15 2.0 2.0 Vv
55 | 3.85 3.85 20 2.0
3.0 0.90 0.90
Low-level
Vi input voltage 4.5 136 1.35 0.8 08 \%
55 1.65 1.65 08 08
30| 29 2.9
lon=-50pA | 45 | 44 4.4 4.4 4.4
85| 54 54 54 5.4
High-level Vi=V -
V, loy = -4mA 30 | 2.58 2.48
91 | output voltage orvy oM v
oy = -24mA 4.5 [ 3.94 38 3.94 3.8
55 | 494 48 4.94 4.8
low=-75mA' | 55 3.85 385
3.0 0.1 0.1
loL = SOpA 45 0.1 0.1 0.1 0.1
55 0.1 0.1 0.1 0.1
Low-level V=V,
v loL = $2mA 0 0.3 0.4
O | output voltage orViy |2t 8 6 4 v
4. 0.36 K . 4
loL = 24mA 5 0.44 0.36 0.44
55 0.36 0.44 0.36 0.44
lop = 75mA' | 55 1.65 165
b Input leakage current | Vj = Vg or GND 55 0.1 +1.0 0.1 1.0 | pA
Quiescent supply Vi = Ve or GND,
l
cc current lo = OmA 55 8.0 80 8.0 80 HA
One input at 3.4V,
Supply current, . !
Al
[v 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 OV or V...
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4-bit bidirectional universal shift register 74AC/ACT11194
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V
74AC11194
SYMBOL PARAMETER WAVEFORM Tam = +25°C Tamb;;tgc to UNIT
Min Typ Max Min Max
Fuax Maximum clock frequency 1 90 120 90 MHz
toLn Propagation delay 1 1.0 5.8 8.4 1.0 9.5
tPHL CPtoQy 1.0 6.6 8.9 1.0 10.2 ns
t Propagation delay 2
PHL MR 10 Q, 1.7 71 9.5 1.7 10.7 ns
t Setup time, High or Low a 40 40
s Dp. Deg. Dy 1o CP : ; ns
t Hold time, High or Low 3 05 0.5
H CP 1o D, Dg, Dy : ‘ ns
t Setup time, High or Low 3
s S,t0 CP 50 50 ns
t Hold time, High or Low 3
H CP1oS, 1.5 1.5 ns
tw Clock pulse width (load) 1 5.5 55 ns
High or Low ' ]
tw Clock pulse width (count) 1 5.5 55 ns
High or Low ) )
ty MR pulse width, 2 45 45 ns
Low ) )
tReC Recovery time 2 1.0 1.0 ns
MR to CP
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V
74AC11194
SYMBOL PARAMETER WAVEFORM Tams = +25°C Tarmo =8;‘(’:°° to UNIT
+
Min Typ Max Min Max
frax Maximum clock frequency 1 100 130 100 MHz
tpLH Propagation delay 0.8 3.8 6.2 0.8 6.8
oo CPtoQ, 1 1.1 4.4 8.6 1.1 7.7 ns
Propagation delay
tpuL MRtoQ, 2 15 4.6 7.0 1.5 7.8 ns
Setup time, High or Low
Is Dn, DSR! DSL to CP 3 25 25 ns
1 Hold time, High or Low
H CP to Dy, Dgp, Ds. 3 1.0 1.0 ns
Setup time, High or Low
s S, to CP 3 4.0 4.0 ns
¢ Hold time, High or Low
H CP10S, 3 15 1.5 ns
Clock pulse width (load)
tw High or Low 1 5.0 5.0 ns
¢ Clock pulse width (count)
w High or Low 1 5.0 5.0 ns
MR pulse width,
tw Low 2 45 4.5 ns
Recovery time
trec VR to CP 2 1.0 1.0 ns
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4-bit bidirectional universal shift register 74AC/ACT11194

AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V

74ACT11194
SYMBOL PARAMETER WAVEFORM T. ., = +25°C Tamp = -40°C to UNIT
amb +85°C
Min Typ Max Min Max
fmax Maximum clock frequency 1 100 130 100 MHz
tpLH Propagation delay 2.2 5.8 6.9 2.2 7.7 ns
tpi CPtoQ, 1 26 6.6 7.7 26 8.8
Propagation delay
t o
PHL MRtoQ, 2 2.9 71 a1 29 10.3 ns
Setup time, High or Low
t
] D, Dgg, Dg; to GP 3 4.0 4.0 ns
Hold time, High or Low
t .
H CPtoD, DSR~ Ds, 3 1.0 1.0 ns
Setup time, High or Low
t,
S S,t0 CP 3 6.0 6.0 ns
Hold time, High or Low
tH CP1oS, 3 1.5 1.5 ns
Clock pulse width (load)
tw High or Low 1 5.0 50 ns
Clock pulse width (count)
tw High or Low 1 5.0 5.0 ns
MR pulse width
¢ ,
w Low 2 4.5 45 ns
t Recovery time 0 10
REC MR to CP 2 1. . ns
AC WAVEFORMS
M ol
CPINPUT —/v" \
/ ty >K
™t YonL
Q_ ouTeuT
n
Waveform 1. Waveforms Showing Clock to Outputs Propagation Delays and Clock Pulse Width
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4-bit bidirectional universal shift register 74AC/ACT11194

AC WAVEFORMS (Continued)

MRINPUT S

CPINPUT

Q, ouTPUT

Waveform 2. Waveforms Showing the Master Reset (MR) Pulse Width, the Master Reset 1o Output (Qn) Propagation
Delays, and the Master Reset to Clock (CP) Recovery Time

D ,D D _ IN
s’ Dt D INPUT

S48, INPUTS

CPINPUT

Waveform 3. Waveforms Showing the Data Set-up and Hold Times for the Input (Dn, D DSR) and for S0 and S1 Inputs

sU
WAVEFORM CONDITIONS
INPUTS QUTPUTS
Vin = GND to Vg,
AC N > ree Vout = VoL to Vou

act Viy = GND 10 3.0V,
Vu = 50% V,
Vy = 1.5V M= ETe e
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4-bit bidirectional universal shift register

74AC/ACT11194

TEST CIRCUIT

PULSE
GENERATOR

DEFINITIONS

[t

Test Circuit

C_ = Load capacitance, 50pF; includes jig
and probe capacitance

R = Lead resistor, 50002

Rr=Termination resistanca should be
equal to Zot of pulse generators

Input pulses:

PRR < 10MHz
t,=4=3ns

QOcteber 17, 1990
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