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Dynamic Shift Registers

MM4001A/MMS5001A dual 64-bit dynamic shift register
MM4010A/MMS5010A dual 64-bit accumulator

general description

The MM4001A/MM5001A dual 64-bit dynamic
shift register is a monotithic MOS integrated cir-
cuit utilizing P-channe!l enhancement mode low
threshoid technology. The device consists of two
64-bit registers with independent two phase clocks
and is guaranteed to operate at a 2.5 MHz operat-
ing frequency for CRT display applications.

The MM4010A/MM5010A is a dual accumulator
function capable of operating at very high fre-
quency. The device is also constructed on a single
silicon chip utilizing MQOS P-channel enhancement
transistors. With the recirculate control line at an
MOS logic 0" state, the device functions as an
accumulator. A logic 1”7 state at the recirculate
control line allows external information to enter
the register serially. It is important to note that
recirculation of data is performed internally, inde-
pendent of the output circuit thus making it
insensitive to output loading.

features

® High frequency operation 3.3 MHz typ

= Low power consumption 0.4 mW/bit at 1 MHz

m DTL/TTL compatibility +5V, -12V power
supplies, push-pull
output stage

® Minimum operating frequency guaranteed

250 Hz at 256°C

"Split clock’’ opera-
tion, independent
control of each
register far
MM4001A/MME001A

®  Application versatility

applications

® Business machine

® CRT refresh memory
® Delay line memory

®  Arithmetic operations

connection diagrams
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Note: Pin 5 connected to case.
TOP VIEW

Order Number MM4001AH
ar MM5001AH
See Package 24

or MMS5010AH
See Package 24

typical applications

MM4001A/MMS001A TTL/MOS Interface

Metal Can Package

Note: Pin 5 connected to case
TOP VIEW

Order Number MM4010AH

load control truth table

MM4010A/MM5010A

LOGICAL HIGH LEVEL
(Vicn!

LOGICAL LOW LEVEL
Vel

Recirculates “old” data toads ‘new” data

MM4010A/MMS5010A TTL/MOS Interface
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s o
- . .
SO absolute maximum ratings
n 0
=2 Voltage at Any Pin Vgs + 0.3V to Vgg - 22V
E E Operating Temperature Range
~ 2 MM4010A/MM4001A -55°C to +125°C
] =]
'<_ o MMS5010A/MM5001A 0 Cto+70°C
o ]
(=23 Storage Temperature Range -65°C to +150°C
g g Lead Temperature (Soldering, 10 sec) 300°C
22 electrical characteristics
E E Ta within operating temperature range, Vgg = +5.0V 5%, Vg = —12.0V £10%, unless otherwise stated.
PARAMETER CONDITIONS MIN TYP MAX UNITS
Dats Input Levels
Logical HIGH Level (V,,,) Vgs - 2.0 Vss +0.3 v
Logical LOW Level (V,} Vgs - 18.5 Vgs - 4.2 v
Data lnput Leakage Vin = =20V, T, = 25°C 0.01 05 uA
All Other Pins GND
Data tnput Capacitance Vin = 0.0V, f =1 MHz, 3.0 5.0 pF
All Other Pins GND
Note 2
Load Contral Input Levels
Logical HIGH Level (V| cp) Vgs ~ 2.0 Vgs + 0.3 v
Lagical LOW Level (V ¢, ) Vgs - 18.5 Vgs - 4.2 v
Load Control Input Leakage Vin = =20V, Ty = 26°C 0.01 as uA
All Other Pins GND
Load Control Input Capacitance Vin = 0.0V, f= 1 MHz, 3.0 5.0 oF
All Other Pins GND
Note 2
Clock Input Levels
Logical HIGH Level (Vy4) Vgs -~ 1.5 Vgs + 0.3 v
Logical LOW Level (V4 ) Vss - 185 Vss - 145 v
Clock Input Leakage Vo = 20V, Ta = 25°C, 0.05 1.0 WA
Alt Gther Pins GND
Clock Input Capacitance Vo = 0.0V, f=1MHz,
All Qther Pins GND
MM4001A/MMS001IA | 17 20 pF
MM4010A/MMEDT0A | O F 34 40 oF
Data Output Levels
Logical HIGH Level (Vo) lsounce = -0.5 mA 24 Vss v
Logical LOW Levei {Vg ) lgink ~ 1.8 MA 04 v
Power Supply Current
Isa Ta=25°C, Vgg = 12V,
dpw = 160 ns, Vgg = 5.0V,
Vg, = -12V, Data=0-1-0-1
0.01 MHz < ¢ < D.1 MHz 2.0 3.0 mA
& - 1 MHz e 45 mA
01 = 2.5 MHz 5.0 7.0 mA
Ciock Frequency (94} ot = ot = 20 ns, Note 1 0.01 3.3 25 MH2
Clock Pulsewidth (9py) Oty + dpw + Ot 105 us 0.15 10 Hs
Clock Phase Delay Times (¢4, 04) Note 1 10 ns
Clock Transition Times (0t,. oty Oty + Ppyy + 91, < 10.5 us 1 Hs
Partial Bit Times (T} Note 1
input Partial Bit Time (T\y) 0.20 100 us
Qutput Partial Bit Time {To 1} 0.20 100 us
Data Input Setup Time (ty} 80 30 ns
Data tnput Hold Time (tgy,} 20 o] ns
Load Control Input Setup Time 80 30 ns
it cs)
Load Control Input Hold Time 20 0 ns
(teen)
Data Output Propagation Delay
From éoyt See ac test circuit
Delay 10 HIGH Level (tyqy) 150 200 ns
Delay 1o LOW Level (tpg, ) 150 200 ns
Note 1: Minimum clock frequency is a function of temperature and partial bit times, Ty and ToyT,
as shown by the ¢g versus temperature and TIN. TOUT versus temperature curves. The lowest guar-
anteed clock frequency for any temperature can be attained by making T\ equal to TouT- The
minimum guaranteed clock frequency is:
& 1
mi P S—
(min) = FiN+ TouT
where Tiy and TQyT may not exceed the guaranteed maximums.
Note 2: Capacitance is guaranteed by ot sample testing.

1-10

This Material Copyrighted By Its Respective Manufacturer



0.1

MINIMUM CLOCK FREQUENCY (kHz)

50
45
40
35
30
25

Igg {mA)

20
15
10

Guaranteed Minimum Clock
Frequency vs Tempevature
{Note 1}

performance characteristics

Guaranteed Maximum Ty
and ToyT vs Temperature
{Note 1)

sour CLOCK

Typical Power Supply Current
vs Clock Frequency

OATRINPUT

DATA QUTPUTY

Vag - SV

.

switching time waveforms

paTA
outey?

100
== =
F— T O Tour = 200 s 1A z
vV =
5 10
= i : o~
-
7 t s A
Tin=T
/ N ouT =2
‘/ E 10 N
27 ES ~
11
-0  -20 20 60 100 140 -60 -20 20 60 100 140 0001 0.0 0.10 1.0 10.0
TEMPERATURE (°C) TEMPERATURE (°C} CLOCK FREQUENLCY, of (MHz)
Typical Data Output Source Typical Data Output Sink
Typical Power Supply Current Current vs Data Output Current vs Data Output
vs Voltage Voltage Voltage
5 12
T T
‘ -55°C / / —~§5°C I [
5 + { // // 10 ~
- o I Ta =25°C-\‘/ _ h— Ta=25°C
J :52“;2 [\ f— a 4 /// T s \:\< \\\
| Ta= N E
E 3 " g §
Y /s |
= T 1| 3 / / 5/ E W T T
7 o=1MH ] g, 4 - 70°C S . !
125°c-—| sow = 150 15 £ | z se]
Vss = 5.0V 2 Vgs =6.0V @ ;
Vo =-120v | 1 Vag =-12.0V] ar
DATA = 0-1-0-1 VoL =-12.0V
i 0 []
15 16 17 18 19 5 4 3 2 1 0 -1 5 L] 3 2 1 0 -1
Vss - Vg (V) Vour (V) Vout (V)

This Materia

Copyri ghted By

Its Respective

Manuf act ur er

-1

VOLOSWIN/VOLOYWIN
‘'YLOOSWW/VIO0OYININ




