SERIAL MEMORIES

Electrical Characteristics Over Temperature
No. Data Rep. Rate Power Input Clock Page
Type of Description Dissipation| Output Levels Supplies[V] No.
Bits Min. Max. Max.[1] | Levels
@ o |1402A | 1024 | Quad 256-Bit Dynamic 10kHz | 5MHz 500mwW TTL | MOS/TTL | 5,-50r5,-9 | 4-3
)
; g g 1403A | 1024 | Dual 512-Bit Dynamic 10kHz | 5MHz 500mW TTL | MOS/TTL | 5,-50r5,-9 | 4-3
=
ﬁus-' I'I_-l 1404A | 1024 | 1024-Bit Dynamic 10kHz | 5MHz 500mW TTL MOS/TTL | 6,-50r5,-9 | 4-3
g 1405A 512 | Dynamic Recirculating 10kHz | 2MHz 400mW TTL MOS/TTL | 5,-5,0r5,-9 | 4-7
2 | 2401 2048 | Dual 1024-Bit Dynamic 25kHz | 1MHz 350mW TTL TTL +5 4-11
(o) Recirculating
g 2405 1024 | 1024-Bit Dynamic Recirculating 25kHz | 1MHz 350mwW TTL TTL +5 4-11
o 2416 16,384 | CCD Serial Memory 125kHz | 2MHz 300mW TTL MOS. +12, -6 4-15

Note: Power Di I with { power supply current and nominal supply voltages.
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intal 14024, 1403A, 1404A

1024 BIT DYNAMIC SHIFT REGISTER

= Guaranteed 5 MHz Operation = Inputs Protected Against Static
over Temperature Range Charge
= Low Power Dissipation --.1 mW/bit = Standard Packaging -- 8 Lead
at1MHz Metal Can, 16 Pin Ceramic "
= DTL, TTL Compatible Dual In-Line ==
- - =
= Low Clock Capacitance -- 140 pF * Three Standard Configurations -- sz
P P Quad 256 Bit -- 1402A, Dual 512 -
* Low Clock Leakage -- < 1pA Bit -- 1403A, Single 1024 Bit --
1404A

The 1402A/1403A/1404A are direct pin for pin replacements for the 1402/1403/1404. Due to ‘‘on chip”
multiplexing the data rate is twice the clock rate. Data is shifted one bit on each clock pulse (both ¢, and ¢2).

The 1402A/1403A/1404A family is ideally suited for usage in low cost serial memories or delay line appli-
cations. A high speed data rate of 5 MHz is easily obtained at the power supplies of +56V and —5V. The
1402A/3A/4A are capable of operating at the power supply voltages of 45V, —9V as well as +5V, —5V.

The input to the shift register can be driven directly by standard bipolar integrated circuits (TTL, DTL, etc.).
The design of the output stage provides driving capability for both MOS and bipolar IC's.

Use of low threshold silicon gate technology allows high speed (5 MHz guaranteed) while reducing power
dissipation by a factor of two and clock input capacitance by a factor of three compared to equivalent
products manufactured by conventional technologies.

PIN CONFIGURATION

]
OUTPUT 11 16 1IN 4

[Nofmm P 15FaNC

IN 13 14F0UT 4

@ 14 13NC

Vee=5 123 Vg

OuT 2c46 11 2
NCC]7 102N 3
IN 28 9fouT 3 M1403A M1404A
C1402A/P1402A
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1402A, 1403A, 1404A

4-4-.

Absolute Maximum Ratings'"’

Temperature Under Bias
Storage Temperature
Power Dissipation (2

0°C to 70°C

—65°C to +160°C

1 Watt

Data and Clock Input Voltages

and Supply Voltages with
respect to Voo

+0.5V to —20V

D.C. Characteristics T, = 0°C to 70°C, V. = +5V £5%, unless otherwise specified

Vpp = —5V +5% or -9V 5%

SYMBOL TEST MIN. Typld MAX. UNIT CONDITIONS
I, Input Load Current <10 500 nA T, =25°C
o Output Leakage Current <10 1000 nA Vour=0-0V. Ty =25°C
e . Clock Leakage Current 10 1000 nA Max. V| ¢, Tp =25°C
\ Input ““Low’” Voltage Vec—10 Vee—4.2 \
Vi Input ““High”’ Volitage Vee—15 Vo +3 Y
Vpp = =5V £5%
Ibp1 Power Supply Current 40 50 mA | T,=25°C] Output at Logic “0",
5 MHz Data Rate,
33% Duty Cycle,
Continuous Operation,
Ibp2 Power Supply Current- 56 mA | T,=0°C | V) c=Vec —17V
VILC Clock Input Low Voltage Vee =17 Vee—15 \
Vine Clock Input High Voltage | Vc—1 Veet3 \%
VoL Output Low Voltage -3 0.5 v R 1=3K to Vo, I = 1.6 mA
Voui Output High Voltage 2.4 3.5 \ R =3K to Vo, Iy = —100 pA
Driving TTL
Vo2 Output High Voltage Vee—1.4 Vee—! \Y R, ,=4.7K to V5
Driving MOS (See p. 6 for connection)
Vpp = —9V 5%
lDDG Power Supply Current 30 40 mA TA =25°C| Output at Logic 0",
3 MHz Data Rate,
26% Duty Cycle,
Continuous Operation,
Ibpa Power Supply Current 45 mA | T,=0°C ViLe=Vec 147V
Vie Clock Input Low Voltage Ve —14.7 Vec—12.6 \Y
Vite Clock Input High Voltage | V.—1 Veet-3 \
Voi Output Low Voltage ‘ -3 0.5 Y R 1=47Kt0 Vg, lg = 1.6 mA
Vou1 Output High Voltage 2.4 3.5 \ R =4.7K to Vi, 1 5 =—100pA
Driving TTL :
Voua Output High Voltage Vee—1.4  Vge—1 \ R =6.2K to Vpp| (See p. 6 for
Driving MOS RL3 =3.9K to VCC connection)
Note 1: Stresses above those listed under ‘‘Absolute Maximum Ratings'’ may cause permanent damage to the device. This is a stress rating only

and functional operation of the device at these or at any other condition above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Note 2:

The 1 watt dissipation is not to be construed as an operating rating (see note 1). For operating at elevated temperatures the device must
be derated based as shown on page 3. When operating at VDD = —5V+5% the maximum duty cycle is 33% and at VDD

=—9V+5% the

maximum duty cycle is 26%. In applications the duty cycle should be a minimum to reduce power dissipation. Duty cycle = ['¢PW

+ %ltg + tg)lx clock rate.
Note 3:

Typical values are at Ta= 25°C and at nominal voltages.



1402A, 1403A, 1404A

A.C. Characteristics T, = 0°C to 70°C; V. = +5V 5%

VDD =—5V +5% Voo =—9V £5%
SYMBOL TEST (Test Load 1) (Test Load 2) UNIT
MIN. MAX. MIN. MAX.

Frequency Clock Rep Rate 2.5 1.5 MHz

Frequency Data Rep Rate Note 1 5.0 Note 1 3.0 MHz
Lew Clock Pulse Width .130 10 .170 10 psec
%D Clock Pulse Delay 10 Note 1 10 Note 1 nsec
R te Clock Pulse Transition 1000 1000 * nsec
Hw Data Write Time (Set Up) 30 60 nsec
ton Data To Clock Hold Time 20 20 nsec
Yharta. Clock To Data Out Delay a0 110 nsec

CAPACITANCE? V.= +5V +5%, Vo= —5V +5% or —9V +5%, T, = 25°C

SYMBOL TEST TYP. MAX. CONDITIONS
Cin Input Capacitance 5 pF 10 pF Vin = Vee
COUT Output Capacitance 5 pF 10 pF Vout = Vee : :/le
Co Clock Capacitance 110 pF 140 pF Vo = Vee
Co1¢2 Clock to Clock Capacitance 11 pF 16 pF Ve = Vee

Note 1: See page 5 for guaranteed curve. Note 2: This parameter is periodically sampled and is not 100% tested.

Switching Characteristics

Conditions of Test TEST LOAD 1 TEST LOAD 2

Input rise and fall times: 10 nsec

Output load is 1 TTL gate o

L
4.7k -
% I CroTaL = 10pF

T crovaL-10eF

Timing Diagram Vpp= ~5V*5% Vpp= —9V#5%
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*tpy and tpy same for tg2 **N = 256 for 1402A, N = 512 for 1403A, N = 1024 for 1404A
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1402A, 1403A, 1404A

Typical Characteristics

POWER DISSIPATION /BIT VS SUPPLY VOLTAGE POWER DISSIPATION /BIT VS CLOCK AMPLITUDE
7 7 T T T T T T T
I SPECIFIED OPERATING SPECIFIED OPERATING
SPECIFIED OPERATING SPECIFIED OPERATING __| 6 CLOQ(::Y:M;;{»YEUP;E, mvsts cn.gg::x:#ggges mzes
s LTAGERANGE ™ VOLTAGE RANGE " “asxoutycveie 33% DUTY CYCLE ]
£ DATA RATE OF 5 MHz DATA RATE = 3 MHz v Y v Y Y ey
g ViLe=Vee = —17V Vie-Vee = ~14.7V £ oo ~ Vec = -1 ‘oo ~ Vec = =10
S o= 0°C ; g
Ta=0C G
. T e2sec|TA E
5 NEE £
2 Tp= 25°C] 2 -
=] >3
£ Tp=70°C £
£ 3 8 3
2 Ta=70°C g
2 £
.4
w2 z 2
H 2
2
a a
o
— o= o
== [ -1 -2 13 —16
== Vop-Vee (VOLTS) Viee = Vec (VOLTS)
AW
= Ipp CURRENT VS DATA RATE MAXIMUM DATA RATE VS
CLOCK AMPLITUDE
100 T
© 33% CONSTANT DUTY CYCLE T o =100 s
- I pp————— v
3 26% CONSTANT DUTY CYCLE 7
8 — tgpw= 130" ]
10 =
| A £
K CONSTANT PULSE wmm:———/ o 6 =170 ns
v/ - — torw
= tgpw = 1708 < /
- « o .
8 Vie=Vee = 147V z
Vpp = =9V T4 T
1 3 SPECIFIED .
OPERATING ] OPERATING
T~ CONSTANT PULSE WIDTH: CLOCK cLock
- 259¢C tam = 130 1 2 |— AMPLITUDE | 1| ampLITUDE —]
A Ll RANGE FOR “RANGE FOR
Viee—Vee = 17V Vop = -9V — 1% oot o
4 Vop = -5V oo
- ‘oo I 5
1 - 1 ol
1KHz 10KHz 100 KHz 1MHz 10 MHz 0 -10 -14 -6 -18 20 -2
DATA RATE Vite =Vee (VOLTS)
MINIMUM OPERATING DATA RATE OR MAXIMUM
CLOCK PULSE DELAY VS TEMPERATURE
I
10K — 10 %
0 — | o
“122 - 2
® cupthE—] 0 5
£ 400 T | 3
z — @
¥ 100 E A = 107 5
g 55 = 4
2
E 10 10 o
(=]
—1 §
1 L
2
H
0.1 Vop= -SVOR 110 %
Vop = -8V =
o 10 202530 40 5 6 70
AMBIENT TEMPERATURE (°C)
DTL/TTL MOS Interfaces Vee
3
T
b
33k LT
< < V,
Vee cc
ll V'L IN 1402A/3A/4A OUT IN 1402A/3A/4A OUT ’ Do——
DTL/TTL DTL/TTL
g1 g2 Voo BS % % Voo
R
Sh L
Ry Load Resistor Values
for Different Vpp Supplies
Vine Vine
VeesV | Veessv
v v Voo Vpp=-5V | Vpp=-9V
e ite Riy | 30K 47K
Rz | 47K 6.2K
AL3 Not 3.9K
e @, required




