74AC11898
10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER

D3644, OCTOBER 1990 — REVISED APRIL 1993

® AND-Gated (Enable/Disable) Serial Inputs DW OR N PACKAGE

¢ Fully Buffered Clock and Serial Inputs (TOP VIEW)

® Direct Clear Qcl}+ ~ ] op

® Fully Synchronous Data Transfers Qpl]2 191 Qa

® Flow-Through Architecture Optimizes Qef]a 18]] CIR
PCB Layout ano E o :]‘ 9

¢ Center-Pin Vg and GND Pin Configurations aNo [ 6 15) Vgg
Minimize High-Speed Switching Noise aND [ 7 1418

¢ EPIC™ (Enhanced-Performance Implanted Cefle 13f} CLK
CMOS) 1-um Process o ) 12l Qu

¢ 500-mA Typical Latch-Up Immunity at 125°C Qx [l 10 1 Q

¢ Package Options Include Plastic
Small-Outline Packages and Standard
Plastic 300-mil DIPs

description

The 74AC11898 features AND-gated serial inputs and an asynchronous clear. The gated serial inputs
(A and B) permit complete control over incoming data. A low at either input inhibits entry of new data and resets
the first flip-flop to the low level on the rising edge of the next clock pulse. A high-level input enables the other
input, which then determines the state of the first flip-flop. Data at the serial inputs may be changed while the
clock is high or low provided the minimum setup and hold time requirements are met. Clocking occurs on the
low-to-high transition of the clock input.

The 74AC11898 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS QUTPUTS
CLR CLK A ] Qa Qp Qy
L X X X L L L
H L X X Qao Qo Qo
H t H H QaN QN
H t L X L QAN QN
H t X L L QaN QN

H = high level (steady state)

X = irrelevant (any input, including transitions)

t = transition from low to high level

Qap. Q. Qo = the lavel of Qa, Qg, Q respectively, before the
indicated steady-state input conditions were established

Qn, Qjn = the level or Qa or Q before the most recent 1 transition
of the clock; Indicates a one-bit shift.

EPIC is a trademark of Texas Instruments Incorporated.

Copyright © 1993, Texas Instruments Incorporated
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1 This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication 617-12.
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74AC11898
10-BIT PARALITEL-OUT SERIAL SHIFT REGISTER
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vg ... -05Vto7V
Input voltage range, Vi (seeNote 1) ......................... ... ... .. ... -05VtoVgg +05V
Output voltage range, Vg (see Note 1) ....................... ... ... -05VtoVeo+05V
Input clamp current, ik (V) < 00T Vi>Veg) vvvniiiiiii o 20 mA
Output clamp current, Iog (VO <00V >VEg) voennee e +50 mA
Continuous output current, I (Vo =0tOVGE) .+ +50 mA
Continuous current through Ve or GND oo +250 mA
Storage temperature range .................oiii —65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device These are stress ratings only, and

fun

ctional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to abhsolute-maximum-rated conditions for extended periods may affect device reliability

NOT

E 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

recommended operating conditions (see Note 2)

MIN NOM MAX| UNIT
Vee Supply voltage 3 5 5.5 \
Vece=3V 21
ViH High-level input voltage Vog =45V 315 \%
Vee =55V 3.85
Vee =3V Q.8
ViL Low-level input voltage Voo =45V 1.35 v
Veg =55V 1.65
Vi Input voltage o] Vee \
Vo Output voltage 0 Veo v
Vee =3V -4
IOH High-level output current Vee =45V 24 mA
VCC, =55V —24
Ve =3V 12
oL Low-level output current Vec =45V 24| mA
Vcc =55V 24
At/Av Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature —40 85 °C

NOTE 2: Unused or floating inputs must be held high or fow.
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

TA = 25°C
PARAMETER TEST CONDITIONS Vee e rrra B Max | uNIT
av 2.9 29
10H =—50 pA 45V 4.4 4.4
55V 5.4 5.4
VOH loH=—4mA 3v | 258 2.48 v
45V | 394 3.8
lo =—24mA 55V | 494 48
loH =-75 mAT 55V , 3.85
v 0.1 0.1
loL =50 pA 45V 0.1 0.1
55V 0.1 0.1
VoL loL=12mA 3V 0.36 0.44 \
45V 0.36 0.44
loL=24mA
55V 0.36 0.44
ioL = 75 mAt 5.5V 1.65
(] V) =V or GND 55V =0.1 =1 pnA
icc WV} =V or GND, lo=0 5.5V 8 80 nA
Ci Vi =Vgg or GND 5V 4 pF

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.

timing requirements over recommended operating free-air temperature range,
Ve = 3.3V = 0.3V (unless otherwise noted) (see Figure 1)

Ta = 25°C
PARAMETER MIN MAX MIN MAX | UNIT

felock  Clock frequency 0 40 Q 40 ns
5 CLR low 5 5

tw Pulse duration i ns
CLK high or low 125 125

' Setup time before CLK? Data 14 14 ns
su > CLR inactive 15 15

th Hold time, data after CLKt 0 0 ns

timing requirements over recommended operating free-air temperature range,
Vce =5V = 0.5 V (unless otherwise noted) (see Figure 1)

PARAMETER Ta = 25°C MIN  MAX | UNIT
MIN__MAX
folock  Clock frequency 0 60 0 60 ns
tw Pulse duration CLRlow 45 45 ns
CLK high or low 8.3 83
. Data 85 8.5
tsu Setup time before CLKY TR inactive 15 15 ns
th Hold time, data after CLKt 0 0 ns
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switching characteristics over recommended operating free-air temperature range,
Vee =3.3 V2 0.3V (unless otherwise noted) (see Figure 1)

FROM T0 Ta =25°C
PARAMETER (INPUT) (©OUTPUT) W e el MIN max | uniT
fmax 40 60 40 MHz
tPHL CLR Any Q 4.1 94 17| 41 13 ns
t 33 82 107| 33 1.9
PLH CLK Any Q ns
tPHL 3.9 89 108 39 122

switching characteristics over recommended operating free-air temperature range,
Vee =5V £ 0.5 V (unless otherwise noted) (see Figure 1)

FROM TO Ta =25°C
PARAMETER (NPUT) (OUTPUT) N Ve Ax] MIN MAX| uNiT
fmax 60 90 60 MHz
tPHL LR Any Q 3.8 6.7 9.1 38 103 ns
t 27 55 79| 27 a1
PLH CLK Any Q ns
tPHL 3.1 6.3 8.6 3.1 10

operating characteristics, Vec =5V, Ta =25°C

PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance C{ =50pF, f=1MHz 122 pF
Texas WP
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PARAMETER MEASUREMENT INFORMATION

From Output
Under Test
CL =50 pF
(see Note A) I 5000
LOAD CIRCUIT

Timing Input ——— Vce
(see Note B) 50%
| ov

—>— ty,
tgy ——> |
| Vee
Data Input 50% 50%
ov
VOLTAGE WAVEFORMS

NOTES: A. C| includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =508,y =3 ns, tf = 3ns.

P

J
Input soeX

VOLTAGE WAVEFORMS

mput /. N\ . Vee
(see Note B)

| ——— VoH
In-Phase |
50% V,
Output | /' 50% Voo :\ ‘\:,%L
| |
—>— tpL
tPHL —h—il !
| |

VOH
Out-of-Phase \‘ /
Output 50% Vee 50% Ve

——=— VoL
VOLTAGE WAVEFORMS

C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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