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Status Product Specification
ACL Products
FEATURES QUICK REFERENCE DATA
» Shift left and shift right capability CONDITIONS TYPICAL
+ Synchronous Parallel and Serial data | SYMBOL PARAMETER Tamp = 25°C; GND = 0V; ac | act | ONT
transfers Vee = 5.0V
. : ; teun! Propagation delay _
Easily expande_d for both Serial and ¢ CP to Q, (R = High) C, =50pF 4.2 6.2 ns
Parallef operation PHL n
Power dissipation
+ Asynchronous reset Cpp capacitanoeF: f=1MHz; C_ = 50pF 66 69 pF
*  Output capability: £24mA Ciy Input capacitance Vi< OV of Vg 40 4.0 oF
+ CMOS (AC) and TTL (ACT) voltage Per Jedec JC40.2
level inputs liaTen | Latch-up current Standard 17 500 500 mA
+ 50Q incident wave switchin Maximum clock
, 9 i fmax C_ = 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 (Pp in uW):
2 2 .
+ lgc category: MSI Po=CppxVep *xfi+Z (€ x Vg x f) where:
fl = input frequency in MHz, C, = output load capacitance in pF,
DESCRIPTION fo = output frequency in MHz, VCC = supply voltage in V,
The 74AC/ACT11194 high-performance (G, x Vigg” x f) = sum of outputs
CMOS devices combine very high
speed and high output drive compa- ORDERING INFORMATION
{:}2‘9 to the most advanced TTL fami- PACKAGES TEMPERATURE RANGE ORDER CODE
) 20-pin plastic DIP 74AC11194N
- -40°C to +85°C
The 74AC/ACT11194 4-bit Bidirectional | (300mil-wide) 74ACT11194N
Universal Shift Register is fully synchro- 20-pin plastic SOL A0°C 10 +85°C 74AC11194D
nous, making the device especially use- (300mil-wide) 74ACT11194D
ful for implementing very high speed
GPUs, or for memory buffer registers.
{continued)
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
20 o SRG4
118 17 14 13 10 19 1}“2_
onll RN v
Q{2 9)'s
o:@ En:, » s Dga Do Dy Dz D3 Dy 1072
GND [ 3] 17] D, ° 12MNg
GND 5] HE] Voo 19 —s, 1 [_
GND 8] [15) Vee 11— cp 1 14D ,
GND [7] [ia] D, !
a, 3] 3 0, 12 —q MR o o o o 18 3,4D
a, [ [12) ¥R 91 2 3 17 [T 3
Dg, [10] 71 cp | I | l :
2 3 8 ¢ 14 3,4D 8
LB P °
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The 74AC/ACT11194 design has spe-
cial logic features which increase the
range of application, The synchroncus
operation of the device is determined by
two Mode Select inputs, Sy and Sy, As
shown in the Function Table, data can
be entered and shifted from left to right
(shift right, Qg /£ Q4, etc.), or right to
left (shift left, Qg /E Qp, etc.), or parallel
data can be entered, loading all 4 bits of
the register simultaneously. When both
Sgp 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

rial Data input (Dgg, Dg,) to allow mutti-
stage shift right or shift left data trans-
fers without interfering with parallel load
operation.

The only timing restriction is that the
Mode Control and selscted Data inputs
must be stable cne setup time prior to

the positive transition of the clock pulse.

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

respact to the clock rising edge are ob-
served.

The four Paraliel Data inputs (Dg - Da)
are D-type inputs. Data appearing on
Dg - D3 inputs when Sy and S 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)
overrides all other input conditions and
forces the Q outputs Low.

PIN NUMBER SYMBOL NAME AND FUNCTION
12 MR Asynchronous master reset {active Low)
i1 cpP Clock input (Low-to-High, edge-triggered)
18, 17, 14, 13 Dy-D; | Datainputs
1 Dsr Serial data input (shift right)
10 Dg Serial data input (shift left)
20, 19 Sor $4 Mode control inputs
2,3,89 Qg-Q4 Parallel outputs outputs
4,5,8,7 GND Ground (0V)
15, 16 Vee Positive supply voltage
FUNCTION TABLE
OPERATING MODE _ INPUTS OUTPUTS
cp MR S, Sy Dsr Dg. D, Qy Q, Q, Q,
Reset (clear) X L X X X X X L L L L
Hold (do nothing) X H I I X X S q 92 o5
Shift Left T H h ! X ! X R 92 %
T H h 1 X h X q; a2 g3 H
Shift Right ! H ! h l X X L o i %
T H | h h X X qp qy 9z
Parallel Load T H h h X X dn do d, dp ds

H = High voltage level
L = Low voltage leve!

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

X = Don't care

dn (G)= State of the referenced input (or output) one setup time prior to the Low-to-High clock transition

T = Low-to-High clock transition

October 17, 1990
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RECOMMENDED OPERATING CONDITIONS

T4AC11194 74ACT11194
SYMBOL PARAMETER - UNIT
Min Nom Max Min Nom Max

Vee DC supply voltage 30 50 55 45 5.0 55 %

Vi Input voltage 0 Vec 0 Vec v

Vo Qutput 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 Vg < 3V. Operation batween 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 -05TO+7.0 v
| 2 V| < O -20
IK DC input diode current mA
or V|> VCC 20
v
: DC input voltage -0.5to Vg +0.5 v
| 2 VQ <0 -50
OK DC output diode current mA
or Vo> Ve 50
V,
© DCoutput voltage -0.5to Vo +0.5 Y
DC output source or
1 Vg=0toV
o sink current per output pin ° ° Veo 50 mA
lce DC Vg current +100
or mA
1 anD DC ground current 100
Tsta Storage temperature -65 to 150 °C
Power dissipation per package Above 70°C; derate linearly by 8mW/K 500 mw
Pror Power dissipation per package .
Plastic surface mount (SO) Above 70°C; derate linearly by 8mW/K 400 mwW
NOTES:

1. Stresses beyond those listed may cause permanent damage 10 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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DC ELECTRICAL CHARACTERISTICS
74AC11194 74ACT11194
SYMBOL|  PARAMETER TEST CONDITIONS | Vg | Tamp = +25°C T-;-;bfsz__:‘(’:" C |1, = +25°C T-gb;;“cl’c UNIT
v Min | Max | Min | Max [ Min | Max | Min | Max
3.0 | 210 210
vy | Highlevel 45| 315 3.15 2.0 20 v
input voltage
55 | 385 3.85 2.0 2.0
3.0 0.90 0.90
v, | Lowlevel 45 1.35 1.35 08 08 | v
input voltage
5.5 1.65 1.65 08 08
3.0 2.9 2.9
lon = -50pA 45 | 44 4.4 4.4 4.4
85 54 54 5.4 54
Vo L*E;‘;'f\‘l’;"age \ﬁfv::L lw=-4mA | 30 | 258 2.48 v
fopy = -24mA 45 | 3.94 3.8 3.94 3.8
55 | 494 48 4.94 4.8
low = -75mA' | 55 3.85 3.85
3.0 0.1 0.1
loL = S50pA 45 0.1 0.1 0.1 0.1
5.5 c.1 0.1 01 0.1
Vol tmf::illmge \::I:VT::L loL=12mA | 30 0.36 0.44 v
lop = 24mA 4.5 0.36 0.44 0.36 0.44
55 0.36 0.44 0.36 0.44
lop =75mA’ | 55 165 1.65
I Input leakage current | Vi = Vo or GND 55 +0.1 +1.0 0.1 +1.0 HA
loc ‘(:)ul.:f;sntient supply ::'::,ﬁx or GND, 55 8.0 50 80 a0 A
Al Supply current, One ir‘wput at 3.4V,
cc TTL inputs High? other inputs at Ve or 5.5 0.9 1.0 mA
GND
NOTES:

1. Not more than one cutput 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.

October 17, 1990
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AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V
T4AC11194
SYMBOL PARAMETER WAVEFORM Tams = +25°C Tamb:B‘St(gc to UNIT
Min Typ Max Min Max
fuax Maximum clock frequency 1 90 120 90 MHz
tpLH Propagation delay 1 1.0 5.8 8.4 1.0 9.5
terL CPtoQ, 1.0 6.6 8.9 1.0 10.2 ns
t Propagation delay 2
PHL MR t0Q, 1.7 7.1 9.5 1.7 10.7 ns
t Setup time, High or Low 3 40 40
S D,, Dsg, Dy to CP : ' ns
t Hold time, High or Low 3 05 05
H CP 10 D, Deg, Dsy : ‘ ns
tg Setup time, High or Low ] 50 5.0
S, to CP ns
t Hold time, High or Low 3 15 15
" CP10S, : ' ns
tw Clock pulse width (load) 1 5.5 5.5 ns
High or Low ) )
tw Clock pulse width (count) 1 55 55 ns
High or Low ) '
ty MR pulse width, 2 45 45 ns
Low ) )
thec 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 Tam = -47°C 10 UNIT
+*
Min Typ Max Min Max
fMAxX Maximum clock frequency 1 100 130 100 MHz
tpLH Propagation delay 0.8 39 6.2 0.8 6.8
torL CPtoQ, 1 1.1 4.4 6.6 1.1 7.7 ns
Propagation delay
tpHL MRtoQ, 2 1.5 46 7.0 1.5 7.8 ns
Setup time, High or Low
's Dy, Dgp, Dg to CP 8 25 25 ns
¢ Hold time, High or Low
H CP to Dy, Dgg, Dg. 3 1.0 1.0 ns
Setup time, High or Low
s Spto CP 3 4.0 4.0 ne
¢ Hold time, High or Low
H CP oS, 3 1.5 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 4.5 4.5 ns
Recovery time
trec MRto CP 2 1.0 1.0 ns
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AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V
74ACT11194
SYMBOL PARAMETER WAVEFORM Tomp = +25°C Tamp = -40°C to UNIT
+85°C
Min Typ Max Min Max
fuax Maximum clock frequency 1 100 130 100 MHz
teLn Propagation delay 2.2 5.8 6.9 22 7.7 ns
teuL CP10Q, 1 26 6.6 7.7 26 8.8
Propagation delay
tenL MR 1o Q, 2 29 7.1 9.1 2.9 10.3 ns
Setup time, High or Low
s Dn, DSR- DSL to CP 3 40 4.0 ns
Hold time, High or Low
t
H CP to Dy, Dgq, Dy, 3 1.0 1.0 ns
Setup time, High or Low
ts S, 1o CP 3 6.0 6.0 ns
Hold time, High or Low
ty CP1oS, 3 1.5 1.5 ns
Clock pulse width (load)
tw High or Low 1 5.0 5.0 ns
Clock pulse width {count)
tw High or Low 1 5.0 50 ns
MR pulse width,
tw Low 2 4.5 4.5 ns
t Recovery time
REC MR to CP 2 1.0 1.0 ns
AC WAVEFORMS
w MAX J
CPINPUT -/v“ \
__/ - N_
— t
PLH PHL
@ outpur
n
Waveform 1. Waveforms Showing Clock to Outputs Propagation Delays and Clock Pulse Width
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AC WAVEFORMS (Continued)

MR INPUT S

CPINPUT

Q. OUTPUT

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

D ,D_,D_INPUT
s’ SR’ N

So, S, 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 OUTPUTS
Vin = GND to Ve,
AC " e Vour = VoL to Voy

Vi = 50% Vg

ot Vin= GND 10 3.0V, y y
= 50%
Vy = 15V MEEER oo
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74AC/ACT11194

TEST CIRCUIT

PULSE
GENERATOR

Vee
& D.U.T o
Test Circuit

DEFINITIONS
CL= Load capacitance, 50pF; includes jig
and probe capacitance
R_ = Load resistor, 5000
Rr=Termination resistance should be
equal 10 2oyt of pulse generators
Input pulses: PRR < 10MHz
L ==3ns
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