Signetics

ACL Products

FEATURES

- Shift left and shift right capabiilty

» Synchronous Parallel and Serlal
data transfers

- Easily expanded for both Serlal and
Parallel operation

« Asynchronous reset
« Output capabllity: 124mA

CMOS (AC) and TTL (ACT) voltage
level inputs

502 incident wave switching

Center-pin Vc and ground configu-
ration to m?nlmlze high-spead
switching noise

I category: MS!

DESCRIPTION

The 74AC/ACT11194 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11194 4-bit Bidirectional
Universal Shift Register is fully synchro-
nous, making the device especially useful
for implementing very high speed CPUs,
or for memory butfer registers.

PIN CONFIGURATION

JAAC/ACT11194
4-Bit Bidirectional Universal Shift

Register

Preliminary Specification

GENERAL INFORMATION

N and D Packages

[20] 8,
[19] s,
[18] Dy
7] D,
[18) Ve
18 vee
[14] b,
(13 03
[12) ¥R
[ cp

CONDITIONS TYPICAL
SYMBOL PARAMETER TA = 25°C; GND = 0V; UNIT
VCC = 5.0V AC ACT
t 7"“ Propagatiéh delay - . ; - T o
PLH — ) C, = 50pF 48 58
torL CPtoQ (MR - High) L T ":
Power dissipation f=1MHz C. = 50pF
Cep capacitance' MHzZ: C P 66 69 oF
Ow_ | Inputoapaciance | V,=OVorVec | 35 | 35 | oF |
| Per Jedec JC40.2
LATCH | Latch-up current Standard 17 500 500 mA
Maximum clock
f C, = EpF
_Max_ | trequency RCHR N Bl i
Note:
1. CPD is used to determine the dynamic power dissipation (PD in pW):
Po=Cpp X vCC2 xf+ Z(C VCC2 x f) where:
'I = input frequency in MHz, CL = output load capacitance in pF,
'O = output frequency in MHz, VCC = supply voltage in V,
b (CL x VC02 x 10) = sum of outputs
ORDERING INFORMATION -
PACKAGES E TEMPERATURE RANGE ORDER CODE
| 20-pin plastic DIP | | 7aACinieN
(300mil-wide) -40°C to +85°C 74ACT11194N
T20pinplastc SO | o ... | 74AC11194D |
(300mil-wide) 40°C to +85°C 74ACT11194D
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
20 ° SRGA
118 17 14 13 10 19 ‘}u%
1
| L] b e
Dy, Do Dy Dy Dy Dy e
0 —18, r~Jo
w—s, | r
1 — CP 1 1,40 2
12 —d MR LI
a, 0 0, Q |
B =
2 3 8 9 14 3,40 8
L PN °
LSS P
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Preliminary Specification

4-Bit Bidirectional Universal Shift Register

74AC/ACT11194

The 74AC/ACT 11194 design has special
logicteatures which increase the range of
application. The synchronous operation
of the device is determined by two Mode
Selectinputs, S,and S,. As showninthe
Function Table, data can be entered and
shiﬂed from left to right (shift right, Q; —
Q,. etc.), orright to left (shiftleft, Q, - Q
etc) or parallel data can be entereg
loading all 4 bits of the register simultane-
ously. When both S and S, are Low,
existing data is retamed in a hold {do
nothing) mode. The first and last stages

provide D-type Serial Data input (D

) to aliow multistage shift right or sﬁqt
Ie?t data transfers without interfering with
parallel load operation.

The only 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, S, ), ParaIIeI
Data (0, - Ds)andSenaIBata(D D,

inputs can change when the cloc! |s »n
either state, provided only the recom-

mended setup and hold times, with
respect to the clock rising edge are
observed.

The four Parallel Data inputs (DD - Da) are
D-type inputs. Data appearing on Do -D,
inputs when S and S, are High is trans-
ferred tothe Q- Q, outputs respectively,
following the next Eow—to—High transition
of the clock. When Low, the asynchro-
nous Master Reset (MR) overrides all
other input conditions and forces the Q
outputs Low.

PIN DESCRIPTION - S
PIN NUMBER SYMBOL NAME AND FUNCTION
t2 MR Asyr{chronous m‘ast-ér reset ('aici:tTv;Ic;\rA;Tm e
T cp Clock input (Low-to-High, edge-triggered)
18.17.14,13 | D, - Dy J Data inputs o ] ” T
1 DSR Serial data input (shift right)
I 10 Dg, Serial data input (shift left) i
20, 19 So, S1 Mode control inputs o
2,389 Qo - 03 Parallel outputs outputs
4,56,7 GND Ground (0V)
15, 16 Vee Positive supply voltage
FUNCTION TABLE o ) o
INPUTS | OUTPUTS
OPERATING MODE | ———— - - e —
P | MR | Sy | So | PBsp | Py On | @ | 9 | 9% | 9
Reset (clear) X L X X X X X L L L L
it S SN B L T
i Hold (do nothing) X H [ i X X X G q, q, q,
T H h | X | X L
Shift Left i 9 9
T H h | X h X q, a, Q, H
) H | h | X X
Shift Right % % %
T H 1 | h B h X X 1| 9 q a9y
Paraltel Load T H h h X X dn do e d] d2 d3

H = High voltage level
L = Low voitage level

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

X = Don't care

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

T = Low-to-High clock transition

April 12, 1989
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7AAC/ACTI1194

4-Bit Bidirectional Universal Shift Register
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4-Bit Bidirectional Universal Shift Register

74AC/ACT11194

RECOMMENDED OPERATING CONDITIONS

1 ‘7aAC11194 | 74ACT11194 )
SYMBOL | PARAMETER S SR — e e UNIT
: Min Nom Max Min Nom Max
Voo | DO supply voltage 30" | 50 | 85 45 | s0 | 85 | v
¢ . I S A A S [
v, | input voltage 0 0 Vee v
; SR R O — Lee R
Yo Ouputvoltage 0 Ve 0 Ve |V
AVAV Input transition rise o 10 0 10 nsiV l
or fall rate i :
Ta Operaling free-air temperature T a0 ] ] 88 ] a0 1 ees | eC i
- o — [ SR PR i [ ———
NOTE:

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

maintain a previously established logic state.

APSOLUTE MAXIMUM RATINGS

| SYMBOL " PARAMETER " TESTCONDITIONS RATING uniT |
Veg | OC supply voltage o T T 050470 Ty
| S T o V<o 20 | ]
; | DC input diode current S Vv S N mA
; 1K > 20
or Y R 177¢ce e ]
vi DC input voltage -05to VCC +05 \"
o T ) V<0 80 1
| DC output diode current® B v i R 5 mA
>
ok L - 0> Vee Y I R
VO DC output voltage 05t Vcc +0.5 Vv [
DC output source or o o o ) ],
o sink current per output pin Vo=0t Voo 50 mA i
— ——— - - S - O -
|
'CC DC VCC current +100
or - e S R S — - mA
lanp ¢ DC ground current +100
Torg | Seregeemperave [ | 510 150 © ]
1 Powgr dissipation per package Above 70°C:derate linearly by 8mW/K 500 mW
Plastic DIP
pTOT Power dissipation per package . v;i
Plastic surface mount {SO) Above 70°C:derate linearly by 6mW/K 400 m
NOTES: o T

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 notimplied. Exposure to absolute-maximum-rated conditions for extended peciods

may affect device reliability.

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

April 12, 1989
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4-Bit Bidirectional Universal Shift Register 74AC/ACT11194

DC ELECTRICAL CHARACTERISTICS

74AC11194 T4ACT11194
T, =-40°C T, =-40°C
- O A - Of A
SYMBOL PARAMETER TEST CONDITIONS Voo [Ta=+25°C| & gsoc | Ta=+25°C| A% scoc | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 |210 2.10
High-level
VIH input voitage 45 | 3.15 3.16 20 20 v
§5 | 385 3.85 2.0 2.0
30 0.90 0.90
Low-level
VIL input voltage 45 1.35 1.35 0.8 08 Vv
55 1.65 1.65 08 0.8
30 | 29 2.9
IOH = -50pA 45 | 44 44 44 4.4
Vi = 55 | 54 54 5.4 54
High-levet Vi - T
VOH output voltage of IOH = -4mA 3.0 | 2.58 248 ] \
v 45 | 394 38 3.94 38
H Iy = -24mA 1
55 (494 48 494 48
i
i lOH = -75mA 5.5 3.85 o 3.85
3.0 0.1 0.1
IOL = S50pA 45 0.1 01 0.1 0.1
Vy= 55 X o1 | Jod 0.1
Low-level Vi E—
VOL output voltage or |OL = 12mA 3.0 0.36 0.44 Vv
v 45 0.36 0.44 0.36 0.44
H IOL = 24mA
55 0.36 0.44 0.38 0.44
1
IOL = 75_@5 5.5 | 1.65 ) 1.65
Input leakage
II currant VI = VCC or GND 55 0.1 +1.0 +0.1 +1.0 pA
Quiescent supply V, =V..or GND, T
1 CcC
‘CC current lo =0 55 B.O 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
Alee | TTLinputs High? atV or GND 58 09 10| mA
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 inpul thal is at one of the specified TTL voltage levels rather than OV or VCC'

April 12, 1989 5-258
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4-Bit Bidirectional Universal Shift Register 74AC/ACT11194
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V
S T T T naaciniee ’ .
’ SYMBOL PARAMETER WAVEFORM T, = +25°C Ta ia?cf o UNIT
“Min | Typ | Mex | Min | Max
| Tuax Maximum clock frequency 1 1 100 | 125 { [ THeo | |7 MHz |
i | Propagaton delay | I R Y 89 15 | 95 s
tont CPoQ 15 7.1 95 15 10.2
e Propagation delay o o o ne
t ns
PHL b 2 15 7.6 102 15 10.9
- |MAwoQ, ] S -
Setup time, High or Low
t ns
s 3 4.0 40
D, Dgp. Dg to CP ] o ) o
Hold time, High or Low :
t ' ns
H CP 100, Dgn. D, 3 P00 0.0
R T T T T e T ', I R ”’7/7"; .
g :et;pg;’ne, High or Low 3 E 55 Y ns
S B __ | J P - -
y ggk::rsne, High or Low 3 10 | 10 ns
S o O A i N .
t I Clock pulse width (load) ns
w [ High or Low | ! 50 5.0
PG Pt S R S P .
Clock pulse width (count)
! ns |
w High or Low ! 50 50 !
MR pulse width, i o I
! : 2 40 40 ns |
w . :
Low R T e I I
| Recovery time ! ! ns |
REC ‘ MR to CP 2 05 | 05 |
! S o S AN R S I _
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
[ [ [ o i o 74AC11194
SYMBOL. PARAMETER WAVEFORM T, = +25°C T ie?c? to UNIT
“Min | Typ | Max | Min | Max
'MAX Maximum clock freqdér'{cy Ty 125 | 150 | 125 T " MH:z
1 "~ | Propagation delay | 15 | 45 | 86 | 15 | 71 o
PLH 1 ns
xPHL CP 1o On o 1,75 ) 50 777‘717” ) 15 77‘7
Propagation delay
tPHL MR o Qn 2 1.5 54 75 1.5 8.1 ns
Setup time, High or Low T e o
t 3 05 0.5 ns
S D, Dgp. ESL fo CP - | ~ N ‘ )
Hold time, High or Low
t 3 1.0 10 | ns
H CP1o D, Dgp.Dg o L L o
Setup time, High or Low :
15 Sn 1o CP 3 4.0 4.0 i ns
i . S (S NS [ N - 1
Hold time, High or Low ! |
IH CP1o Sn 3 1.0 ] P10 ns
Clock pulse width (load) T, o
tw High or Low 1 4.0 ; 40 ns
L . . . U A L it ISR
Clock pulse width (count)
tw High or Low 1 4.0 40 ns
MR pulse width, [ S R
tw Low i 2 40 4.0 ns
i . RS DU S
Recovery time ;
'Rec MR to CP 2 L 10 | " I

April 12, 1989



Signetics ACL Products

Preliminary Specification

4-Bit Bidirectional Universal Shift Register 74AC/ACT11194
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
o 74ACT11194
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta ia;oé: te UNIT
Min Typ Max Min Max
i 'MAX Maximum clock frequency 1 100 130 100 MHz
CoLn Propagation delay 15 55 68 15 7.3 ns
'y | CPQ ! 15 | &1 76 15 | 8a
t Propagation delay
PHL MR 10 Qn 2 15 75 9.1 15 98 ns
tg Setup time, High or Low 45 45
3 . . ns
D, DSR' Ds to CP
ty Hold time, High or Low ‘o 10
. . ns
CPto Dn‘ DSH' DSL 3
t Setup time, High or Low
S S, to CP 3 6.0 6.0 ns
1 " | Hold time, High or Low R o o T
H CP1oS, 3 20 20 ns
r Clack pulse width (load)
W High or Low 1 50 50 ns |
t Clack pulse width (count) |
w High or Low 1 50 50 ns
t MR puI;(; 7width, D
w Low 2 45 45 ns
t Reoovery time o I N
REC MHto CP 2 1.0 1.0 ns
AC WAVEFORMS
- W N
CPINPUT Z Ve \
/I e 1, ——
- "LN lPNL
G ouTPUT
| Waveform 1. Waveforms Showing Clock to Outputs Propagation Delays and Clock Pulse Width
April 12, 1989 5-260
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4-Bit Bidirectional Universal Shift Register

AC WAVEFORMS (Continued)

MRINPUT \

CP INPUT

Q, ouTPUT

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

Preliminary Specification

74AC/ACT11194

— S L
Dot Pan' © '"p‘"/ TABL /// 94 /////
s STABLE -
000
i
o
7 7
8,.8, INPUTS // 7 777
/ % 7 7
t
CPINPUT Y
Waveform 3. Waveforms Showlng the Data Set-up and Hold Times for the Input (D D oL SR) and for S and S Inputs
WAVEFORM CONDITIONS - S
INPUTS H ouTPUTS
i TV =GNDwV, .
IN CC
\ Vi = 50% Voo Vour = VoL ©° Vou
V., = GND to 3.0V,
‘ ACT IN Vyy = 50% Vi
1 VM =15V
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4-Bit Bidirectional Universal Shift Register 74AC/ACT11194

TEST CIRCUIT

cEnesEn ron! puT ) l
I % I I T %L
Test Circuit
DEFINITIONS

CL = Load capacitance, 50pF; includes jig
and probe capacitance
RL = Load resistor, 500Q
RT = Termination resistance should be
equal to ZOUT of pulse generators
Input pulses: PRR < 10MHz
t = t' =3ns
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