Signetics

Fast Products

FEATURES

+ Provides refresh and multiplexed
row and column addresses for
DRAMSs

+ Addressing up to 4MBit DRAMs

« Compatible with 74F1761 DIVC and
other DRAM controllers

High-performance outputs
High-speed address multiplexing
On-chip 11-bit refresh counter

PRODUCT DESCRIPTION:

The Signetics Memory Address Multi-
plexer is designed for use in very high per-
formance dynamic RAM applications. In
addition to multiplexing row and column
addresses, the device also generates and
multiplexes refresh addresses. Though
specifically designed to be used with the
74F1761, DRAM and Interrupt Vector
Controller, it may be used with any other
custom or standard DRAM timing control-
ler chip.

The ‘F1762 contains 22 address inputs
(RA -RA 40) and (CA - CA, ). an 11-bit
refresh counter, and eleven g-to 1 multi-
plexers. The multiplexed row, column or
refresh address is output on the eleven
high-performance outputs (MA MA o
This enables direct addressung of up to
4MBit dynamic RAMs. Combined with the
‘F1761, the 'F1762 provides a complete
4MBit DRAM and interrupt control
solution. This solution can control dynamic
RAMSs with access times down to 40ns.

FUNCTIONAL DESCRIPTION:

Functionally, the ‘F1762 Memory Address
Muttiplexer is quite simple. Referringto the
logic diagram, the 11-bit Refresh Counter
is controlled by the COUNT input, which
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FAST 74F1762
Memory Address Multiplexer

Product Specification
TYPICAL SUPPLY CURRENT
TYPE TYPICAL DELAY (TOTAL)
N74F1762 5.3ns 90mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg =5V410%; T, =0°C 1o +70°C
Plastic DIP N74F1762N
PLCC 44 N74F1762A

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOADVALUE
PINS DESCRIPTION HIGH/LOW HIGHLOW
RA, - RA,, Row address inputs 1.0/1.0 20uA/0.6mA
CA0 - CA1 o Column address inputs 1.01.0 20uA/0.6mA
M—Ao - MR, DRAM address outputs N/A 15mA/20mA
REFEN Refresh enable input 1.0/1.0 20uA/0.6mA
MUX Row/column select input 1.0/1.0 20pA/0.6mA
COUNT Refresh address count input 1.0/1.0 20puA/0.6mA
MR Refresh counter reset input 1.0/1.0 20pA/0.6mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. FAST Unit
Loads do not correspond to DRAM Input Loads. See Functional Description for details.

increments the value stored in the refresh
counter on every Low to High transition.
When the 'F1762 is used with the ‘F1761,
this pin is usually connected to the
REFEN input, so that at the end of every
refresh cycle, the refresh counter will be
incremented. The Master Reset (MR)
input clears the contents of the refresh
counter, and may be used for diagnostic
testing or initializing after power-up. The
eleven 3-to-1 multiplexers are controlled
by the MUX and REFEN inputs. When
REFEN is asserted, regardless of the
state of the MUX signal, the contents of
the internal refresh counter are inverted
and asserted at the MA_ - MA, outputs.
WhenREFEN is negateg the M?JX signal
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controls which set of address inputs will
be propagated to the outputs. With MUX
Low, the Row Address inputs (RA, -
RA, o) Will be inverted and asserted at the
MA, - MA  outputs. When MUX is High,
the Column Addresses (CA, - CA } wilt

be correspondingly asserteg

TheMA - MA,  outputs have specialized
drivers to switch 70 ohm transmission
lines (typical of DRAM arrays) on the
incident edge, thus improving overall
system performance. For more informa-
tion on the driving characteristics, please
refer to the DC electrical characteristics
and also Signetics application note num-
ber AN218.
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LOGIC DIAGRAM
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PIN DESCRIPTION
PINS
SYMBOL T TYPE NAME AND FUNCTION
DIP PLCC
39,1,3, |43, 1,3,
RA. - RA 5,7,9,12|5,7,9, 14, ( Row Address Inputs. When REFEN is negated and MUX is Low, these inputs are
0 10 |14, 16,18,|16, 18, 20, inverted and propogated to the MAO - MA10 outputs.
20 22
40,2, 4, | 44,2, 4,
CA - CA 6,8,10, | 6,8, 10, | Column Address Inputs. When REFEN i ls negated and MUX is High, these inputs are
o 16 113,15,17,/15,17, 19, inverted and propogated to the MA MA, , outputs.
19, 21 21,23
38,37,36, 142, 41, 40, Active Low Memory Address Outputs. These outputs contain the address from either the
TR YT 35,34, 33,139, 38,37, j " .
MA_ - MA [o] internal refresh counter, the Row Address inputs, or the Column Address inputs
° 10 130,29,28,132 31, 30, dependi th f the REFEN and MUX signal i
27,28 29, 28 lepending on the state of the an signal inputs.
Active Low Refresh Enable Input. When asserted, the address contained in the internal
REFEN 24 26 ]
refresh counter is asserted on the MA MA o Outputs.
Row / Column Address Multiplex Input. 1f REFEN is High, this signal will muitiplex the
MUX 25 27 | inverted Row or Column address inputs on the MA MA o Outputs when it is asserted
Low or High respectively.
COUNT 23 25 | Refresh Counter Count Clock Input. A Low to High transition on this input will increment
the intemnal refresh counter by one regardless of the state of REFEN input.
MR 22 24 I Active High Refresh Counter Master Reset Input. A High level on this input will reset the
intemnal refresh counter to all zeros.
VCC 11 11,12, 13 +5V 1 10% Supply input.
GND at 32 2% 3495 Ground,
FUNCTION TABLE
INEUTS QUTPUTS COUNTER
MR COUNT MUX REF RA_ CA_ MA_ COUNTER CONTENTS
H X X X X . X UN* Resetto 0
L T X UN* Increment by 1
H X X L X L Resetto 0
COUNTER
L X X L X X CONTENTS Unchanged
L X L H L X H Unchanged
L X L H H X L Unchanged
L X H H X L H Unchanged
L X H H X H L Unchanged

‘The state of the outputs is dependant on the state of the MUX and REFEN inputs. The Counter is reset any time MR is High, and if MR is Low, it is incremented
on every low 1o high transistion of COUNT.

UN = Unspecified

H = High level voltage
L = Low level voitage
X =Don't care

T = Low-to-High transition
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
VCC Supply voltage 0510 +7.0 \
Vin Input voltage -0.51t0+7.0 \
I Input current -30to +5 mA
Vour Voltage applied to output in High output state 0510 "Vcc v
lout Current applied to output in Low output state 120 mA
Ta Operating free-air temperature range 0to +70 °C
TSTG Storage temperature -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
VCC Supply voltage 45 5.0 55 v
Vi High-level input voltage 20
Vi Low-level input voltage 0.8 v
I Input clamp current -18 mA
lon High-level output current -15 mA
lou Low-level output current 20 mA
TA Operating free-air temperature range 0 70 °C
DC ELECTRICAL CHARACTERISTICS
; | LIMITS
SYMBOL PARAMETER TEST CONDITIONS v UNIT
Min | Typ“| Max
. \ Ve = MIN, Loy = -15mA £10%Vee | 25 | 3.2 v
Vou High-level output voltage Vi = MAX, 5%V 27 | 34 v
Vi = MIN loHa = -35mA| £5%V .. 24 v
. Voo = MIN, o, - 24mA 0%V 035 05 v
Vou Low-level output voltage Vi = MAX, HB%Vo 035 05 v
VIH = MIN 'OLz =60mA iS%VCC 045 08 v
Vik Input clamp voltage Vec =MIN, h=ly » -0.73] 1.2 v
h Low-level output voltage Vee =00V, V =70V 100 HA
'lH High-level input current i VCC = MAX, Vi=27v 20 HA
'!L Low-level input current ‘ VcC = MAX, VI = 0.5V |08 mA
loo | Output current Voo =MAX, V=225V -30 1201 mA
ICCH 55 ; 80 mA
lec Supply current (total) Ve = MAX |
lecL 90 | 120 mA

NOTES:

1. For conditions shown as MIN or MAX, use the ap,
2. All typical values aro at Vcc =5V, T, =25°C.

3. 'OHZ is the current necessary 1o guarantee a Low-to-High transition in a 70 transmission line.

4, | L2 I8 the curent necessary to guarntee a High-to-Low transition in a 700 ransmission line.

§. The output conditions have been chosen to produce a current that dosely approximates one-half of the short circuit current, |

propriate value specified under recommended operating conditions for the applicable type.
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AC ELECTRICAL CHARACTERISTICS

LIMITS
TA = +25°C TA =0°C to +70°C
vCC =5V VCC =5V 110%
SYMBOL PARAMETER TEST CONDITION C, = 300pF €, = 300pF UNIT
RL =70Q RL =70Q
Min Typ Max Min Max
t Propagation delay, MUX(") to 20 45 75 2.0 8.0
PL —_t ns
tPHl: MA, - MA, . (column address) valid Waveform 1 25 50 80 25 11.0
t Propagation delay, MUX(1) to 4.0 6.5 95 3.0 10.5
PLH [t g tatuiy ! ns
ot MA, - MA , (row address) valid Waveform 3 20 45 75 20 75
Yok Propagation delay, - 20 43 7.5 2.0 85 ns
tPHL REFEN (T) to ﬂo - MA10 20 45 8.0 2.0 11.0
t REFEN (1) to MA_ - MA 4.0 6.9 10.5 35 11.0
PLH 0 1
tonr {refresh address) valid Waveform 2 20 47 75 20 | 80 ns
= FOR
t Propagation delay, 1.0 3.0 6.0 1.0 . 65
PLH A R Waveform 4 i ns
PHL RAO - RA10 to MAO - MA10 - 05 2.2 50 05 l 55
t Propagation delay, 1.0 3.0 6.0 1.0 65
PLH i TR Waveform 5 | ns
PHL CA, - CA to MA, - MA 05 2.2 50 05 | 5;5
t COUNT (1) to MA_ - MA |
PLH 0 1
tonL {refresh address) valid Waveform 2 2.0 150 35.0 20 | 400 ns
Propagation delay, | o
tonL MR(1) to TR, - W, Waveform 1 3.0 58 105 25 110 ns
t(H) COUNT pulse width, High Waveform 2 5.0 5.0 ns
Iw(L) COUNT pulse width, Low Waveform 2 5.0 50 ns
t,(H) ' MR Pulse width Waveform 1 50 50 ns
: ' Recovery time, o
Yec MR (1) to COUNT (1) Waveform 1 50 5.0 ns
AC WAVEFORMS
REFEN
COUNT
H
tw(“‘ »le— ' Rec—»|
u /..
o
Mo // /// // /
7
Waveform 1. Waveforms Showing Master Reset Timing
NOTE: For all waveforms, VM =15V.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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AC WAVEFORMS
REFEN
COUNT
LW TN v,
Waveform 2. Waveforms Showing Refresh Timing
REFEN
MUX
t PLH
o
t PHL
i, ~l—A_A.“ Datx on CA 4 CA yginputs V), DelsonRA g RA sginputs Dataon CA 5 CA joinputs
Waveform 3. Waveforms Showing Address Multiplexing Timing
REFEN
RA, -RA Ve VAUD
MUX
' PLH
- ot >
! PHL
MA, -MA VY, VAUD
Waveform 4. Waveforms Showing RAO - RA10 to MAO -to Mw Propagation Delay
NOTE: For all waveforms, VM =158V.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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AC WAVEFORMS

REFEN

cA, -CA \ v

VAUD

PLH
or

PHL

£l
El
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Waveform 5. Waveforms Showing CAo - CAiwo to MA_ - MA, Propagation Delay

NOTE: For all waveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

o\ | tw 1 o AWPW
Vee NEGATIVE v
[ Vu
T PuLse 10% 10%
ov
Vin Vour R, — 1’_‘11«.('.‘ _4 = ot )
PULSE
GENERATOR D.UT — |'— tralt) bttty
AMP (V)
Fr ¢ POSITIVE oo il
1 1 l LI PULSE Vu Vu
0% | . | K 0% oy
VM = 1.5V
TestCircuit For Totem-Pole Outputs InputPulse Definition
DEFINITIONS . EAMILY INPUT PULSE REQUIREMENTS
R, = Loadresistor; see AC CHARACTERISTICS for value. Amplitude | Rep.Rate Yol Yrn | YreL
C, = Load capacitance includes jig and probe capacitance; .
L :
see AC CHARACTERISTICS for value. 74F sov IMHz | 800ns; 2.8ns | 2.5ns

RT = Termination resistance should be equal to ZOUT of
pulse generators.
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