Signetics

/AAC/ACT11898

10-Bit Serial-In Parallel-Out Shift
Register

Preliminary Specification
ACL Products
FEATURES GENERAL INFORMATION
CONDITIONS TYPICAL
+ Gated serlal data inputs SYMBOL PARAMETER T, = 25°C; GND = OV; UNIT
- Fully buffered clock and data inputs Vg =50V AC | ACT
+ Fully synchronous data transfers to, ./ | Propagation del
PLH pagation aelay C, = 50pF
« Typlcal shitt frequency of 100MHz oy, | CPtoQ (MR=High) [ L 88 | 75 | ns
. Power dissipation .
Asynchronous master reset Cop capac"ancepa f= 1MHz; C, = 50pF 122 17 oF
+ Output capability: +24mA c s Voovarv
- CMOS (AC) and TTL (ACT) voltage IN___| Input capacitance 1= 7 eo 40 | 40 | F
tevel Inputs | Lateh-u " Per Jedec JC40.2
LATCH p curren Standard 17 500 | 500 | mA
+ 50Q incident wave switching Mo
+ Center-pin V. and ground configu- tuax i ax:::m clock C, = 50pF 100 | 90 | MHz
ration to m?nlmlze high-speed equency
switching noise '1‘°'g= is usod to detormine th ) dissioation (P in uW
. t 1 r ti n N
. lcc category: M pp s used to de errglne e dynamic pgwe issipal ‘on (Ppin pW)
PD = CPD x VCC xfi+Z (CL x VCC x 1) where:
DESCRIPTION f, =input frequency in MHz, C, = output load capacitance in pF,
t. = output fraque in MHz, V. . = supply voltage in V,
The 74AC/ACT11898 high-parformance  © - e )"_2';"1 00 = SPPY VOIS
CMOS devices combine very high speed L 'cc "o P
and high output drive comparable to the QRDERING INFORMATION
most advanced TTL families. PACKAGES TEMPERATURE RANGE ORDER CODE
The 74AC/ACT11898 10-bit Serial-In | 20-pin plastic DIP -40°C to +85°C 74AC11898N
Parallel-Out Shift Register is an edge- | (300mil-wide) 74ACT11898N
triggered shift register with serial data 20-pin plastic SO -40°C 1o +85°C 74AC11898D
entry and an output from each of the 10 (300mil-wide) 74ACT11898D
stages. Data is entered serially through
one of two inputs (A « B); either input can
be used as an active-High enable for data
entry through the other input. Otherwise
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
SRA10
13 } Ci/—
RLIwN
17 " l._.
| | z | .
B 14 v/
13— cP 20
18 —of MR 1
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both inputs must be connected to the
input data or an unused input mustbe tied
High.

PIN DESCRIPTION

Data shifts one place to the right on each
Low-to-High transition of the Clock (CP)
input and enters the logical AND of the
two inputs (A « B) that existed one setup
time before the rising clock edge into Q.

[ PIN NUMBER | SYMBOL " NAME AND FUNCTION
18 MR “Asynchronous master reset (active Low) |
13 CcP Clock i—npvu?(Low-loHigh, edge-triggered)
1714 A B Data inputs T '
19,201, 2,3, P
8,910, 11,12 QD Q9 Parallel outputs outputs
4,56, 7 GND Ground (0V)
1516 | Voo | Positvesupplywotage
FUNCTION TABLE L o B
UTPUTS
OPERATING MODE | "u1s 1 °
MR CcP B Q Q - Q
4 1.0 . 9
Reset (clear) L X X X L L — L
3 H T ! | L G — q
1 | —
Shift H h L % 9
H 7 h 1 L | 9 — 1
TR B H T O

H = High vaitage level
L = Low voltage level

h = High voitage 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 Iransition

X = Don't care

q,= State of the referenced input (or output) one setup lime prior to the Low-1o-High clock transition

1 = Low-to-High clock transition

A Low level on the Master Reset (MR)
input overrides all other inputs and clears
the register asynchronously, torcing all
outputs Low.

LOGIC DIAGRAM
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RECOMMENDED OPERATING CONDITIONS
T4AC11896 74ACT11898
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage 30’ 5.0 55 45 5.0 55 v
v, Input voitage 0 Veo Vee v
o Output voltage 0 Veo 0 Veo v
Input transition rise
avav or fall rate 0 10 0 10 ns/V
Ta Operating free-air temperature -40 +85 -40 +85 °C
NOTE:

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

V& P

nously ished logic state.

) §

ABSOLUTE MAXIMUM RATINGS'

SyYM8oL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage -0.5 10+7.0 v
X VI <0 -20
| DC input diode current® Vv P mA
X 1> Yee
vi DC input voltage 0510V +05 v
§ Vo <0 -50
| DC output diode current’ mA
g:( Vo> Vcc 50
Vo | DC output voltage 0510 Vg 405 v
DC output source or
lo sink current per output pin Vo=0toVee 50 mA
lee DC Vi current 1250
or mA
lanD DC ground curent $250
TSTG Storage ‘emperature -65 to 150 °C
Power dissipation per package . .
o Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mwW
TOT  ["power dissipation per package )
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mW
NOTES:

1. Stresses bayond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device al these or any other

conditions beyond thase indicated under “recommended operating conditions” is notimplied. 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 ase observed.
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DC ELECTRICAL CHARACTERISTICS

74AC11898 T74ACT 11898
o | Ty =-40°C on | Ty =-40°C
SYMBOL PARAMETER TEST CONDITIONS VCC TA = +25°C ":‘) +85°C TA = +25°C t“\z +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
- 30 | 210 210
High-level
VIH input voltage 45 | 3.15 3.18 20 20 v
55 | 385 385 2.0 20
a0 0.90 0.90 ]
Low-level Pt -
VIL input voltage %4",5“ o 135 135 Vi.s_ B 08 v
55 1.65 1.65 08 08
B 30 | 29 29|
IOH = -50pA 45 | 44 44 44 | 4.4
Vy= 55 | 54 54 54 54
High-fevel Vi - S RN S
VOH output voltage or 'OH = -4mA 30 | 258 2.48 v
v 45 {394 38 3.94 3.8
H ’OH = -24mA — -
55 | 494 48 494 4.8
- B
‘ N IOH =:7,EEA 558 37.55 | 3.85
: 30 0.1 0.1
.OL = 50pA 45 ) WOJ 0.1 0.1 0.1
Vi= 55 0.1 01 01 01
Low-level Vi Sl T
Vou output voltage or o, = 12mA S'OA - 036 _ 044 v
v 45 0.36 0.44 0.36 0.44
H |OL = 24mA ——— -
55 0.36 0.44 0.36 0.44
. . S T
IOL = 75mA 55 ] 71 GE i 1.65
Input leakage
I| cument V' = Vcc or GND 55 10.1 ! +1.0 101 1.0 KA
Quiescent supply V, = V..or GND - A -
1= Yee ' ;
ICC current |o =0 55 80 80 8.0 80 RA
- Supply current, One input at 3.4V, other inputs | ) ! B .
8lc | TTLinputs High? at Vg or GND | 55 { 09 1o 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 currant for each input that is at one of the specified TTL voltage levels rather than OV or VCC'
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AC ELECTRICAL CHARACTERISTICS AT 3.3V $0.3V

74AC11898
SYMBOL PARAMETER WAVEFORM T, = +25°C Ty=-40°Cto UNIT
A +85°C
Min Typ Max Min Max
fTmax Maximum clock frequency 1 50 70 50 MHz
tolH Propagation delay 1 15 89 108 1.5 11.8 ns
tPHL CPlo O" 1.5 8.8 10.7 15 1.6
Propagation delay
tPHL v Qn 2 1.5 96 115 1.6 126 ns
Setup time, High or Low
ts A BtoCP 3 135 135 ns
Hold time, High or Low
th A BloCP 3 0.0 0.0 ns
Clock pulse width (shih)
tw High or Low 1 100 10.0 ns
MR puise width,
tw Low 2 3.0 3.0 ns
Recovery time
IREC Mo cP 2 15 1.5 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V
74AC11898
SYMBOL PARAMETER WAVEFORM T, = 425°C Ta i;‘;,;c to uNiT
Min Typ Max Min Max
'MAx Maximum clock frequency 1 80 100 80 MHz
toLn Propagation delay . 15 6.4 8.0 15 88 ns
touL CPto Qn 1.5 68 8.4 15 92
Propagation delay
'PHL 1o on 2 1.5 7.2 89 15 9.6 ns
Setup time, High or Low
ts A BtoCP 3 8.5 8.5 ns
Hold time, High or Low
Y A BtoCP 3 0.0 0.0 ns
Clock pulse width (shift)
tw High or Low 1 6.3 63 ns
ty m”“"" widtth, 2 25 25 ns
Recovery time
tREC WE 1o CP 2 15 15 ns
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Wavelorm 1. Waveforms Showing Clock to Outputs Propagation Delays and Clock Pulse Width

MR INPUT \

CP INPUT

Q, OUTPUT

Delays, and the Master Resel to Clock (CP) Recovery Time

February 22, 1989
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Wavetorm 2. Waveforms Showing the Master Reset (MR) Pulse Width, the Master Reset to Output (Qn) Propagation

10-Bit Serial-in Parallel-Out Shift Register 74AC/ACT11898
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
| - " 74ACT11898
SYMBOL PARAMETER WAVEFORM T, = +25°C Ta iadsucc to UNIT
Min Typ | Max Min | Max
Max Maximum clock frequency 1 70 90 70 MHz
T Propagation delay 15 75 9.0 15 | 88 | I
* PLH 1 ns
oy CP1Q, 15 77 |91 |15 |00 | ™
Propagation delay
topL Mo, 2 15 95 1.0 15 119 ns
Setup time, High or Low T o T i
ls A BtoCP 3 9.5 95 ns
Hold time, High or Low o R I
t A BtoCP 3 0.0 00 ns
Clock pulse width (shift) T I N
tw High or Low 1 71 71 ns
o Hﬁ pulse Wid(h, T I N T
‘ lw Low 2 4.0 40 ns
| — Mo T T B e S
Recovery time
tHEC W8 1o CP 2 1.5 } 1.5 L ns
AC WAVEFORMS
o e B _
| < " N
i CPINPUT v,
4/ v
—* lFNL ‘PLN
Q_ outPUT
n
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AC WAVEFORMS (Continued)

: —

7

// 7 DATA
A, BINPUTS / (% STABLE
ts

CPINPUT v

WAVEFORM CONDITIONS
WAVEFORM CONDIT)

; INPUTS OUTPUTS
T V, =GNDtoV o T
N cc
AC v =V, toV
= 509 out oL OH
o VM—SO/OVCC
i VIN = GND to 3.0V,
ACT VM =50% V, c
Vy = 15V , ¢
. i [
TEST CIRCUIT o o -
Vee
R
1 T 1
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

Waveform 3. Waveforms Showing the Data Set-up and Hold Times for the InputS (A,B) !
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