Signetics FAST 74F1764/1765

FAST Products 74F1764-1/1765-1
| Megabit DRAM Dual-Ported

Controlier
FEATURES Product Specification
« Allows two microprocessors to TYPICAL SUPPLY CURRENT
access the same bank of dynamic TYPE TYPICAL fyax (TOTAL
RAM 74F1764/1765 150MHz 150mA
« Performs arbitration, signal timing, -
address multiplexing and refresh T4F1784-1/1765-1 150MHz 125mA

10 address output pins allow direct
control of up to 1Mbit dynamic ORDERING INFORMATION

RAMs COMMERCIAL RANGE
PACKAGES V. = 5V£10%; T, = 0°C 1o +70°C
« External address multiplexing _ i [+le] A
enables control of 4Mblt (or greater) | 48-Pin Plastic DIP N74F1764N, N74F1765N, N74F1764-1N, N74F1765-1N
dynamic RAMs 44-Pin PLCC N74F1764A, N74F1765A, N74F1764-1A, N74F1765-1A

» Separate refresh clock allows
adjustable refresh timing

+ T4F1764/F1764-1 have on-chip 20-bit PINS DESCRIPTION
address Input latch

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L) | LOADVALUE
HIGH/LOW | HIGHLOW

« Allows control of dynamic RAMS RA,- RAg Row address inputs 10710 | 204A0.6mA

with row access times down to 40ns | 5 o CAg Column address inputs 1.0/1.0 | 20pA/0.6mA
« 74F1764/F1765 output drivers -

designed for Incident wave switch- | REQ,. REG, Memory access requestinputs |  1.0/1.0 | 20pA0.6mA

ing cp Clock input 1010 | 20pA06mA
« 74F1764-1/F1765-1 output drivers -

designed for first reflected wave RCP Refresh dlock input 1.0/1.0 | 20pA0.6mA

switching F176411788 750/40 | 15.0mA/24mA

SEL,, SEL, Select outputs
'F1784-1/1765- 1000/13.3" | 20.0mA/8mA
DESCRIPTION 'F1764/1765 750/40 | 15.0mA/24mA
The 74F1764/1765 DRAM Dual-ported | MAy - MA, Py— Memory address outputs oA
Controller is a high speed synchronous ] ] 1000/13.3 | 20.0mA/8m
dual-port arbite.r and timing generator that 'F1764/1765 750/40 | 15.0mA/24mA
allows two microprocessors, microcon- GNT Grant output
trollers, or any other memory accessing 'F1784-1/1765-1 1000/13.3 | 20.0mA/8mA
device to share the same block of DRAM,
. o h F 765 1
Th? device pedorm's a(bnratlon, signal TS e Row address stroba output 75040 | 15.0mA/24mA
timing, address muttiplexing, and refresh 'F1764-1/1766-1 1000/13.3 | 20.0mA/8mA
address generation, replacing up to 25
discrete devices. 'F1764/1765 750/40 15.0mA/24mA
WG Write gate output
'F1764-1/1765-1 1000/13.3 | 20.0mA/8mA

T4F1764 vs 74F1765 R |T4175 | Column adcress 75040 | 15.0mA/24mA
The 74F 1764 though functicnally and pinto ¥ strobe enable output
pin compatible with the 74F1765 differs F1764-1/1765-1 100013.3 | 20.0mA/8mA
from the later in that it has an on-chip 'F1764/1765 750/40 | 15.0mA/24mA
address input latch. This is useful in sys- | DTACK 21:&""'“ acknowladge
tems that have unlatched or multiplexed 'F1764-1/4765-1 1000/13.3 | 20.0mA/8mA

address and data bus. NOTE:
1.0ne (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state
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Signetics FAST Products Product Specification

. ) FAST 74F1764, 74F1765,
1 Megabit DRAM Dual-Ported Controllers 74F1764-1. 74F1765-1

DIP PIN CONFIGURATION PLCC PIN CONFIGURATION
28] RcP
47] wa
[45] GNT
CASEN GND  MA, MaA
2s] GASEN Aws ma, "o MAy ‘MA, Cma,
gg“ ,lﬂﬂ@@ﬂ@@m@@
43
a2 ma, DTACK |40 EMAa
ol wa CASEN[41 27] Mag
! GNT [42 26] CP
[40] Ma, NT
[39] enD wG |42 25] SEC,
[38] GnD RCPl4 24] FEG,
37 aND Rag[T ] 23] REG
[3¢] Mag Chol2 22] SET,
[35] ma, RA4|3 [21] ca g
[34] mag CAq 4 [20] Ra g
[33] Mag RA,[5 19] caq
32 Ma, CA,l¢ RA g
[31] ma
EM: L_lLJl_lLJL_JI_H.EIILJI_lLJL_l
9 CAy CA, RA; Rag A,
29 cp RA3 RA, voe CAg CAs CA,
28] SEL, TOP VIEW
271 REG,
[26] REG,
= s
TOP VIEW

LOGIC SYMBOL for N Package

1 2 3 4 5 6 7 8 9 10 11 15 18 17 18 19 20 21 22 23 24

L L]

NCRA,CAGRA ,CA RA,CA,RA ,CA,RA, CA RA,CA RA, CA RA,CA RA, CA RA,CA g
SELy|o—25
28 REQ ¢ SEL) 28
27 REQ 2 RAS 43
2 cp DTACK [— 44
48 RCP CASEN Jo—45
GNT |—— 46
MA  MA | MA ,MA, MA, MA, MA, MA  MA, MA, WG |——47

Ve = pin 12,13, 14 42 41 40 36 3 3 31 30

GND = pin 37, 38, 39
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Signetics FAST Products

Product Specification

1 Megabit DRAM Dual-Ported Controllers

FAST 74F1764, 74F1765,
74F1764-1, 74F1765-1

PIN DESCRIPTION
SYMBOL D",P'"f,l_ ool TYPE NAME AND FUNCTION
RA, 2 1 |
RA, 3
RA, 6 5
RA, 8 7
RA, 10 9 | X
nputs | Address inputs used to generate memory row address
RA; 15 12
RA, 17 14
RA, 19 16
RA, 21 18
RA, | 23 20 _ - ]
CA, 3 2
CA1 5 4
CA, 7 6
CA, 9 8
CA, 11 10 )
Inputs | Address inputs used to generate memory column address
CAg 16 13
CA; 18 15
CA, 20 17
CA, 22 19
CA, 24 21 - S -
R'Eﬁ‘ 26 m_mput Memory acess request st from Mncroprocessor 1 ]
Eﬁ;éan 27 24 | Input | Memory acess request from Mlc}gb;gééééor 2 : » A - B * TT ]
F—QP' 29 26 | Input | Clock input which determines the master timing
RCP 48 44 | Input ?:fresh clock determines the period of refresh for each row after it is internally divided by
— T Select signal is activated in response 1o active REQ, input indicating selectionof
ELy 25ﬂ4,?f__%°“‘9“' Microprocessor 1 ' |
‘Elg_ i ?8\ 425‘ _k_?u' put fﬂ?éfs;gzls:razcuvated in response to active REQA |i;iut {nénf:atmg feleéf?n oi -
MA, 42 38
MA, | 41 37
MA, | 40 | 36
MA, 36 33 |
MA, | 35 | a2 | : ‘ ‘
utputs | Memory address outputs designed to drive address lines of the DRAM
MA, 34 3
MA, 33 30 '
MA, | 32 | 29 ’ ;
MA, | 31 | 28 |
MA, 30 27
\E;ir:ﬁ’ [WAE 1 a2 Hbﬂ{put Grant output put, activated u upon statof a memory access cyc!e
; i n
RAS ) WL 43 ”39 :?mpm Z?;\; laig;jiz s';rztsm‘ n;i?s ;? ::;:;:%tgz ﬁ){;‘address into the bank of DRAM (to ?eft) neﬁcm:
WG l 47 43 | Output | Z;l(rc'}Z Gate may be ga1ed with the microprocessor's write strobe fo per'orm an early write
-;ASEN J 45 41‘ ' Outpuj gogxén:h::dress Strobe Address Enable is used to latch the column address into theﬁga;nl?
ook ! “ “°r£utpuf Data Transfer Acknowledge indicates thaithe daia an the DRAM outpui fnes is vaiid o the |

May 11, 1989
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Signetics FAST Products

Product Specification

1 Megabit DRAM Dual-Ported Controllers

FAST 74F1764, 74F1765,
74F1764-1, 74F1765-1

ARCHITECTURE

The 74F1764/1765 1 Megabit DRAM
dual-ported controller is a synchronous
device, with all signal generation being a
function of the input clock (CP).

The 'F1764/1765 arbitration logic is di-
vided into two stages. The first stage
controls which one of the two REQ inputs
will be serviced by activating the corre-
sponding output. This arbitration
takes place irrespective of whether or not
arefrash cycle is in progress The arbitra-
tion_is accomplished by sampling the
HEQ‘ and REQ, inputs_on differenrt
edges of the CP c"iock. REQ, is sampled
onthe rising edge and REQ, on the falling
edge ( refer to Figure 1 ang 2).

Therefore, if access to the DRAM is re-
quested by both processors at the same
time, the contention is automatically re-
solved. The internal flip-flops of the de-
vice used in the arbitration procaess have
been chosen for their immunity to metas-
table conditions.

The second stage of arbitration selects
between the selected processor and any
internal refresh request. Refresh always
has priority and is serviced immediately
after the current cycle is completed (if
needed). This arbitration stage also indi-
cates the start of an access cycle by
asserting the GNT output.

The Refresh Clock (RCP) input deter-
mines the period for each row. This clock
may be held in the High state for external
or no refresh applications. When used, a
refrash request is internally generated

BLOCK DIAGRAM

aevery 64 RCP cycles. The refresh
counter isincrementad at the end of every
refresh cycle, and provides the refresh
address.

Since SEL outputs indicate which one of
the two memory accessing devices has
been selected to be serviced, these pro-
vide an indication of which processor's
address bus should be asserted at the
controller address inputs. A Data Trans-
fer Acknowledge (DTACK) signal is gen-
erated by the timing logic and either _this
signal or GNT may be used with the SEL
outputs to indicate the end or beginning of
an access cycle for each processor.

FUNCTIONAL DESCRIPTION

As described earlier, the timing, arbitra-
tion, refresh and muitiplexing functions
provided by the controller are all derived
from the CP input. The period of this clock
should be set equal to:

(tras (of the DRAM) + 16-5 )/4 plus any
system guard-band required.

For the 74F1764-1/1765-1 the CP clock
input period should be equal to:

(Tras (of the DRAM) + 22-10 )/4 plus any
system guard-band required.

A microprocessor requests access to the
DRAM by activating the appropriate REQ
input. If a refresh cycle is not in process
and the other request input is not active,
the SEL output corresponding to the ac-
tive REQ input will be asserted to indicate
the selected processor. The GNT output
then goes High to indicate the start of a
mamory access cycle. if howsver, a re-

l—————»  Aas
- DRAM SIGNAL
e —— e
DTACK TIMNG - oo
cp - ' CASE
P — {1
RS, ARBITER —! REFRESH/
nec:12 —_— ACCESS
ARBITER
SEL L? tilmtine}
RCP _— Dal\\'ﬂzﬁ I REFRESH cuun‘r:al
GNT -
RAg- RA o e et
o-rAe ADDRESS | AooRess y i
LATCH* MU Hux o Mo
CAo‘C‘D_. o
“ LATCH AVAILABLE ONLY ON THE F 1764/1764~1
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fresh cycle_is in process, and there is only

one active REQ input, the SEL output cor-
responding to the active input willbe

asserted but the GNT output will not go
High until the completion of the refresh
cycle (see Figures 8 and 9).

When the device is servicing a memory
access cycle and a memory access is
also requested by the other processor
before the current cycle is completed, the
SEL output forthe other processor will not
be issued, though GNT is asserted at that
time, because the other processor is per-
forming an access cycle. This will insure
that there is no contention on the address
bus, i.e., the address bus is not driven by
both processors at the same time.

Following the completion of the current
memory access cycle, the output
corresponding to the awaiting REQ input
will be asserted, followed by the GNT
output. If ,however, there are any pending
refresh requests, assertion of the GNT
output will be held OFF until the refresh
has been serviced.

When GNT goes High, the RA,-RA, and
CA _-CA, address input to the '‘F1764/
'F1964-? are latched internally and the
RA,-RA, signals are propagated to the
MA -MA_ outputs. The address inputs
are not latched by the 74F1765/F1765-1
and therefore, RA-RA, inputs propagate
directly to the MAO-MA9 outputs.

A half-clock cycle is allowed for the ad-
dress signals to propagate through to the
outputs, after which the RAS output is
assaeried.



Signetics FAST Products

Product Specification

1 Megabit DRAM Dual-Ported Controllers

FAST 74F1764, 74F1765,
74F1764-1, 74F1765-1

One clock cycle later, the CA,-CA, latch
outputs on the ‘F1764 and ‘F?764 1or

CA,-CA,inputstothe 'F1765 and 'F1765-

1 are selected and propagated to the
MA -MA outputs. The Write Gate (WG)
output becomes valid at this time to indi-
cate the proper time to gate the Write
signal from the selected processor to the
DRAM to perform an Early Write cycle.

A half-clock cycle is again allowed for the
CAQ-CAE signals to propagate and stabil-
ize. CASEN then becomes valid. CASEN
can be used as CAS output or decoded
with higher order address signals to pro-

duce multiple CAS signals. After CASEN

TIMING SEQUENCE

is valid, the controller will wait for 2 and
one-half clock cycles before negating
RAS, making a total RAS pulse width of
approximately 4 clock cycles. Since this
width matches the standard DRAM ac-
cess time, the controller next asserts
DTACK output, indicating that valid data
is on the DRAM data lines or that a
memory access cycle is complete.
DTACK may be used to assert valid data
transfer acknowledge for processors
requiring this signal (i.e., the 68000 family
of procassors).

Allcontroller outputsignals are held in this
final state until the selected processor

withdraws its request by driving its REQ
input High.

When the request is withdrawn, internal
synchronization takes place, the control-
ler output signals become inactive, and
any pending memory access or refresh
cycles are serviced.

Arefresh cycle is serviced by propagating
the 10 refresh counter address signals to

the MAO-MA_q outputs. After a half-clock

cycle the RAS output is asserted for four
cycles and then negated for three clock
cycles to meet the RAS precharge re-
quirements of the DRAMS (see Figures 3
and 4).

cp A A B

A" BEQ, sampled
A REQ, sampled

[»9]

triggered

mggered
WG triggered

ASEN triggered
RAS negated
DTACK triggered

mm oo

" Only on 'F1764 and 'F1764-1

SEEI_1 triggered (SEL, triggered by REO sample circuitry) (REQ disabled by SEL, circuitry)

RA-RA  and CA-CA, latched (input address latch triggerad by GNT circuitry)*
Ag RA propagate to MA,-MA, outputs

CAg CA, selected and propagated to MA-MA, outputs

Figure 1. Sequence of Events for REQ,_Memory Access Cycle

TIMING SEQUENCE
CP A A B [+ D E
A" REQ, sampled

SEL tnggered (SEL.
B GNT triggered

C RAS triggered
D WG triggered

E CT%FN triggered

F RAS negated
DTACK triggered

* Only on 'F1764 and 'F1764-1

triggered by REQ sampling circuitry)
A REQ,is not samplecf(dlsabled by SEL, cwcuntry)

CA,-CA selected and propagated to MA, -MA, outputs

RAO -RA_ and CA CA latched (input address latch triggered by GNT circuitry)*
RAQ-RA propagate % MA -MA, outputs

Figure 2. Sequence of Events for REQ, Memory Access Cycle

May 11, 1989
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Signetics FAST Products Product Specification

, i FAST 74F1764, 74F1765,
1 Megabit DRAM Dual-Ported Controllers 74F1764-1. 7AF1765-1

TIMING DIAGRAM

?

| MM
1 L] 1 I I
|| | | I
| l ! |
t 1 i I 2
] 1 1 ] '
SEL
==l ]
NI I
| t t - T —+—
— [ | I |
WG | | L | | |
| — f ] |
I — } } }
CASEN : | I | I I
[ | | | I
DTACK ! \ Lo I | l
| | | | 1 |
o | | | | I
REF FIEO'_/ o o | ™ |
| [ I I
3 | Lo | I |
REF GNT* | I\ | | | |/
| | — t }
" ] | ] | | |
W
RS | | |\ | / | |
| | f | |
—L || | | |
MA-MA;  ADD HIGH X REFRESH ADDRESS n )(n+1
A\a;
REF ADD L l | I I I l
ONTR: N REFRESH ADDRESS n X et

S0 | r

Note: *= These are internal signlas only

Figure 3. Refresh Cycle Timing Following a ﬁEO1 Memory Access Cycle
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Signetics FAST Products Product Specification

, . FAST 74F1764, 74F1765,
1 Megabit DRAM Dual-Ported Controllers 74F1764-1. 74F1765-1

TIMING DIAGRAM

DTACK |

|
b\ |
I
I

REFREQ /
REF GNT* [ \

|
|
5 i
1
I
I
1

1C

RAS

|
|
|
I
i

\

MA-MA, ADD HIGH X REFRESH ADDRESS n X nat

A" i 1 1 i

«w
REF ADD REFRESH ADDRESS n X n+t
CNTR" %

Note: *= These are internal signlas only

Figure 4. Refresh Cycle Timing Following a REQ2 Memory Access Cycle
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Signetics FAST Products

Product Specification

1 Megabit DRAM Dual-Ported Controllers

FAST 74F1764, 74F1765,
74F1764-1, 74F1765-1

Using 74F176-4/1765 AND 74F1764-1/
1765-1 TO ADDRESS 4MBIT DRAMS

The addressing capabilities of the 1
Megabit DRAM dual-ported controllers
can be extended to address 4Mbit (or
greater) DRAMs by using an external
multiplexer to multiplex additional ad-
dress bits.

Figure 5 shows an application, using an

4Mbit dynamic RAMs. The 10-bit internal
refresh counter of the controller provides
1024 row addresses which more than
meet the refreshing needs for most in-
dustry standard 4Mbit DRAMs. There-
fore, it is unnecessary to provide for any
additional refresh address bits for
DRAMSs with up to 1024 rows.

Additional address bits ( for larger

externally as long as the DRAM refresh-
ing requirements do not exceed 1024 row
addresses. )

The WG output of the controller should be
used to multiplex between the external
row and column addresses. However, it
is important that the propagation delay
through the external multiplexer does not
cause column address setup violations

external 2-to-1 multiplexer to address DRAMs) may also be multiplexed on the dynamic RAM.
APPLICATION
Al-A22
ADDRESS
INPUTS RAO-RAQ
CAO-CAQ
A21 A22
MAO-MAS A0-AQ
74F1764/1765 4 MBIT
»{ A 10 DRAM
o ARRAY
RAS > RAS
CASEN » CAS
WG » WE
WR
Y
»{ 2 TO 1
> MUX

Figure 5. Using the Controller to Address 4Mbit DRAMS

May 11, 1989
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, _ FAST 74F1764, 74F1765,
1 Megabit DRAM Dual-Ported Controllers 74F1764-1. 74F1765-1

TIMING DIAGRAM

cP A Y s c DY E F W\—/—\_
: { | (. | k |
o] | [ | i
1 | |1 ] " / |
AEq, L L | |
! ; [ o ] u :
ST I I | /
' |\ Ly L |
S b b L !
I N 2 '
e — — '
GNT ' }
/T | I\
I | : T |
1 | ¢ ]
RRS b I\ |/ |
Lo A — |
we |1 ! | / l | I\
T | I |
w111 1\ ./
I I | : : 2 |
[ | I
DTACK [ P I/ 1 |_\
—— — | |
[ 11 L | | 0 |
MA,-MA, REF ADDRESS X ADDRESS LOWX ADDRESS HIGH X REF ADDRESS
(19
Figure 6. Request 1 { REQ, ) Memory Access Cycle Timing
1
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, _ FAST 74F1764, 74F1765,
1 Megabit DRAM Dual-Ported Controllers 74F1764-1, 7AF1765-1

TIMING DIAGRAM

| e b | I
AEQ, ! N S — 2 |
I [ I I |
RS, | /
REQ, ! ! I ! ! 1 ! |
T T ] i I ! bl |
58 } — 1 4 3 |
| b b | |
ST, \ I I | |/
I —1 1 l 1 | 51 !
T T T T T 143 T
| I ! | | 2 |
GNT | | / | I | [\
| | [ | I
1 —_ N | ' | ) }
HAS 1 | | t I
LN\ |/ |
| [ I | 2 |
we | | | /1 | I\
| — = | I
RN i - i I\ | |
! L . |/
| | | | I
DTACK | I | | ™\
] | | ] ] | |
l I . | % |
MA,-MA;  REF ADDRESS Xonness LOVX ADDRESS HIGH XREFADDRESS

[ T r r " |

Figure 7. Request 2 ( ﬁEQ2 ) Memory Access Cycle Timing
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Signetics FAST Products Product Specification

. N FAST 74F1764, 74F1765,
1 Megabit DRAM Dual-Ported Controllers 74F1764-1, 7AF1765-1

TIMING DIAGRAM

| R B
S | | l
‘ | L1 | L, !
] I T T ] N I
T T R
=T | | |
’ | [ [ Y |
§E'E I N | I ! | I N I
2 : } : I T N !
! 1 J - !
GNT : }/l : i { I\_
] | /—u—l—
RV /T
| | b |
| - - | l
CASEN | [ | I\ | " |j
| : : | : | : - [
| I | T\
DTACK | [ 1 1 | ] |
I | 1

MA-MA REFRESH ADDRESS ><\DDHESS LOW X ADDRESS HIGF\(\ X

I R I R o

Figure 8. Request 1 (ﬁEﬁ‘ ) Memory Access Cycle Timing Following a refresh Cycle
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: i FAST 74F1764, 74F1765,
1 Megabit DRAM Dual-Ported Controllers 74F1764-1, 7AF1765-1

TIMING DIAGRAM

CcP H AL A [o] D E F G'
| I 1 | |
REG, : L — ———
[ L1 I .
FEG, | L || Ly /|
| vy I | w |
m‘ I T : I T l I u '
Ly b | |
=, S SN
I LA C 1 | o
I &
) SRR N
L1 |
| I [
. L ST
I [ | | Wa t +—t
WG | | |/ | I INn___
! —t— —1 | |
TASEN | P AN | J
| b | I
I [ | || |
DTACK ] I L1 | |
] | | ] | 7 ]
MAO—MAO REFRESH ADDRESS ADDRESS LOV)( ADDRESS HIGH w X
| b I | - I

Figure 9. Request 2 ( REGZ )} Memory Access Cycia Timing Following a refresh Cycle
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Signetics FAST Products Product Specification

. N FAST 74F1764, 74F1765,
1 Megabit DRAM Dual-Ported Controllers 74F1764-1. 74F1765-1

ABSOLUTE MAXIMUM RATINGS (Operation beyond the fimits set forth in this table may impair the useful fife of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0510 +70 v
Vin Input voltage -0.510+7.0 v
In Input current -30 to +5 mA
Vour Voltage applied to outpul in High output state 0510 +Vcc v
lour Current applied to output in Low output state 500 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

uMITsS
SYMBOL PARAMETER UNIT
Min Nom Max

Ve Supply voltage 45 50 55 v

Viy High-level input voltage 20 \

Vi Low-level input voltage 0.8 v
" Input clamp current -18 mA

1 74F1764/74F1765 -15 mA

| om High-level output current

74F1764-1/74F1765-1 -20 mA

o, Low-level output current’ 74F1764/74F1765 24 mA
74F1764-1/74F1765-1 8 mA

T, Operating free-air temperature range 0 70 °C

NOTES:

1. Transient currents will exceed these values in actual operation. Please refer 1o Appendix A for a detailed discussion.
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. _ FAST 74F1764, 74F1765,
1 Megabit DRAM Dual-Ported Controllers 74F1764-1. 74F17651

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temparature range uniess otherwise noted.)

LMITS
SYMBOL PARAMETER TEST CONDITIONS® 2 UNIT
Min | Typ® | Max
S £10%V 25 v
Vou 7aFies | Yoo MMl igy15mA iso/.,\o/ " 27 v
s 74F1765 Vi = MAX, s cc ;
Vouz High-level output voltage Vi =MIN I°Hz =-35mA 15%Vee 24 v
V.~ =MIN
cC , +10%V, 24 | 27 s
Vou TARITEA |y TOMAX, | I =-20mA ce
74F1765-1 Vi =MIN ' 5%V 26 | 30 v
110%V 0.35 (050 v
74F1764 Voo =M% 1 1o =24ma =
74E1785 3“ - lmi( 5%V 035 [050 | V
VoL H = loLa =60mA 5%V 045 (080 | V
Low-level output voltage
V.~ = MIN 110%VCc 0.30 | 0.50 v
cC ’ IOL=8mA
74F1764-1 V!L = MAX, iS%VCC 0.30 | 0.50 v
3 74F1765-1 V. = MIN l—»— Sl T S
Vouz H o 5%V 21 | 25 v
Vik Input clamp voitage Vcc =MIN. I, =1, 0.73 | -1.2 v
! Input current at maximum input voltage VCC =00V, V| = 7.0V 100 MA
™ High-level input current Voo sMAX, V| = 2.7V 20 MA
'IL Low-level input current Vcc =MAX, VI =0.5V 06 mA
74F1764 T
| Short-circuit 74F1765 Voo =MAX -100 225 | mA
os output current 74F1764-1
7aF17659 | Vo =MAX B €0 | 100 |-150 | mA
fcen | 74F1764 150 | 200 | mA
log, | 741765 165 | 210 | mA
lcc Supply current 0 VCC =MAX
(total) CCH | 74F1764-1 120 | 185 | mA
ICCL 74F1765-1 125 | 170 mA

NOTES:

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operaling conditions for the applicable type.

- All typical values are at Vi = 5V, T, = 25°C.

. Refer 1o Appendix A.

. Refer to Appendix A.

. Not more than one output should be shorted at a time. For testing 'OS' the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temparature
well above normal and thereby cause invalid readings in other parameler tes!s. in any sequence of parameter tests, Ios tests should be performed last.

s WN -
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Signetics FAST Products

Product Specification
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FAST 74F1764, 74F1765,
74F1764-1, 74F1765-1

AC ELECTRICAL CHARACTERISTICS for 74F1764/74F 1765

LIMITS
T, = +25°C T, =0°C1o +70°C
VCC =5V VCC =5V 110%
SYMBOL PARAMETER [TEST CONDITION C, = 300pF C, =300pF UNIT
{Refer to Timing B =700 R =700
Diagrams) L L
Min Typ Max Min Max
fax Maximum clock frequency 100 150 100 MHz
torH Propagation delay, CP(G) to SEL, 5.0 10.0 14.0 50 16.0 ns
toL | Propagation delay, CP(A) to SEL, 50 | 100 140 50 16.0 ns
toLH Propagation delay, CP(G') to SEL2 5.0 10.0 14.0 50 16.0 ns
topL Propagation delay, CP(A") to SEL2 5.0 10.0 14.0 5.0 16.0 ns
to Propagation delay, CP(B) to GNT 5.0 10.0 14.0 5.0 16.0 ns
tomL Propagation delay, CP{G or G') to GNT 5.0 10.0 15.0 50 16.0 ns
tpy | Propagation delay 5.0 12.0 17.0 5.0 18.0 ns
tor CP(B) to MA (row address) 5.0 11.0 15.0 5.0 16.0
LT Propagation delay, CP(F or H) to RAS 5.0 10.0 140 5.0 16.0 ns
ton. | Propagation delay, CP(C) to RAS 5.0 10.0 14.0 5.0 16.0 ns
oLk Propagation delay, CP(D) to WG 5.0 10.0 14.0 5.0 16.0 ns
tonL Propagation delay, CP(G or G'} to WG 8.0 13.0 17.0 ] 8.0 18.0 ns
toLH Propagation delay 5.0 12.0 17.0 50 18.0 ns
touL CP(D) to MA (column address) 5.0 10.0 15.0 50 16.0
toq | Propagation delay, CP(G or G') to CASEN 7.0 17.0 230 7.0 26.0 ns
toy | Propagation delay, CP(E) to CASEN | 50 10.0 140 5.0 16.0 ns
toiH Propagation delay, CP(F) to DTACK L 5.0 10.0 14.0 5.0 16.0 ns
toHL Propagation delay, CP(G or G') to DTACK o 6.0 130 17.0 50 18.0 ns
oy | Propagation delay 74F 1765 40 7.0 120 a0 13.0 ns
'PHL RAO-RAg. CAC’-CA9 to MAO-MA9 only 2.0 5.0 8.0 4.0 8.0
AC SETUP REQUIREMENTS for 74F1764/74F 1765
LIMITS
TA = +25°C TA =0°C to +70°C
VCC =5V VCC =5V 10%
SYMBOL PARAMETER TEST CONDITION C, = 300pF C, = 300pF UNIT
(Refer to Timing R =70Q R, =70Q
Diagrams) e
Min Typ Max Min Max
1(H) | Setup time, High or Low T 2.0 i 20
t(L) | REQ,.REQ, toCP 20 20 ns
- S
th(H) Hold time, High or Low 20 3.0
(L) ,. REQ, to CP 20 30 ne
t(H) | Setup time, High or Low o 40" 5.0 ns
‘S(L) RAO-RAQ, CAO-CAQ to CP 74F1764 4.0 -5.0
th(H) Hold time, High or Low only 50 5.0 ns
tL) | RAS-RA, CA,-CAjto CP R 50 | 1 5.0 -
t(H) | CP Pulse width, 5.0 5.0
t,(L) | High or Low 5.0 6.0 ns
L) [ RCP Puse width, 10.0 10.0 ns
tw(L) High or Low 10.0 10.0 |
NOTES:

1. These numbers indicate that the address inputs have a negative setup time and could not be valid 4ns after the falling edge of the CP dock. It is suggested that
SEL, be used to enable Address Bus 2 and the opposite polarily of the same be used. instead of SEL, to enable Address Bus 1. This will insure that setup time for

Address Bus 1is not violated.
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FAST 74F1764, 74F1765,
74F1764-1, 74F1765-1

AC ELECTRICAL CHARACTERISTICS for 74F1764-1/74F1765-1

LMITS
TA = +25°C TA 20°C t0 +70°C
Voo =5V Vee = 5V £10%
SYMBOL PARAMETER TEST CONDITION C_ = 300pF C, =300pF uNIT
(Refer to Timing R =700 R =700
Diagrams) L L
Min Typ Max Min Max
f Maximum clock frequency 150 175 100 MHz
MAX
tn | Propagation delay, CP(G) to SEL, 90 | 120 15.0 8.0 17.0 ns
| Propagation delay, CP(A) to SEL, 130 | 160 20.0 12.0 220 ns
iy | Propagation delay, CP(G) to SEL, 9.0 120 15.0 8.0 17.0 ns
th | Propagation delay, CP(A) to §'ET2 13.0 16.0 20.0 12.0 220 ns
t Propagation delay, CP(B) to GNT 9.0 120 140 8.0 16.0 ns
PLH
oL Propagation delay, CP(G or G') to GNT 20.0 23.0 26.0 17.0 28.0 ns
touH Propagation delay 1.0 14.0 17.0 10.0 19.0 ns
tor CP(B) to MA (row address) 14.0 18.0 220 13.0 24.0
oy | Propagation delay, CP(F or H) to RAS 11.0 14.0 16.0 10.0 18.0 ns
oy | Propagation delay, CP(C) to RAS 13.0 17.0 20.0 120 220 ns
YoLH Propagation delay, CP(D) to WG 9.0 1.0 14.0 8.0 16.0 ns
tPHL Propagation delay, CP(G or G') to WG 20.0 23.0 26.0 19.0 26.0 ns
toLH Propagation delay 12.0 140 17.0 1.0 19.0 ns
ton CP(D) to MA (column address) 14.0 18.0 21.0 13.0 23.0
ey | Propagation delay, CP(G or G') to TASEN 14.0 17.0 20.0 120 220 ns
toyL | Propagation delay, CP(E) to CASEN 14.0 16.0 19.0 13.0 21.0 ns
toLH Propagation delay, CP(F) to DTACK 10.0 120 15.0 9.0 17.0 ns
tont Propagation delay, CP(G or G') to DTACK 20.0 23.0 26.0 18.0 28.0 ns
oLk Propagation delay 'F1765-1 8.0 11.0 140 8.0 16.0 ns
tPHL RAO'RAQ' CAD-CAQ to MAO-MAQ only 8.0 12.0 15.0 8.0 17.0
AC SETUP REQUIREMENTS for 74F1784-1/74F1765-1
LIMITS
TA = +25°C TA =0°C to +70°C
VCC =5V VCC =5V 1£10%
SYMBOL PARAMETER TEST CONDITION cL = 300pF CL = 300pF UNIT
(Refer to Timing R =700 R =700
Diagrams) Min Typ Max Min Max
ts(H) Setup time, High or Low 3.0 1.0 4.0
(L) |FEQ,, FEG, P 30 | 10 4.0 ne
th(H) Hold time, High or Low 20 0 3.0 n
(L) ,. REQ, 1o CP 20 0 30 *
t.(H) | Setup time, High or Low - 0 -10! - 1.0 ns
(L) | RA;-RAg, CA,-CAg 10 CP |74 1764.1 0 -1.0' 1.0
th(H) [ Hold time, High or Low only 5.0 3.0 6.0 ne
L{L) [ RA,-RAg, CA,-CAj 1o CP o 50 3.0 6.0
t,(H) | CP Pulse width, 5.0 30 5.0 ns
1L} | High or Low 5.0 30 5.0
tw(H) RCP Pulse width, T 5.0 50
g”(L) High or Low 5.0 5.0 ns
NOTES:

1. These numbers indicate that the address inpuls have a negative seiup time and could not be valid 4ns after the falling edge of the CP clock. It is suggested that

BET,, be used to enable Address Bus 2 and the opposite polarity of the same be used, instead of SET, 1o enable Address Bus 1. This will insure that setup time for
Address Bus 1i8 not violated.

May 11, 1989

6-928




Signetics FAST Products

Product Specification
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FAST 74F1764, 74F1765,
74F1764-1, 74F1765-1

TEST CIRCUIT AND WAVEFORMS

'l tw | jom— APM
Vee
yeasrwe v, }’T
T 10% 10% o
(™ Your L“ ™y -4 L—‘rm(‘.)
GENERATOR ouT |>— trunity) r— toudty
Br ¢ e POSITIVE o o e
1 J_ LI PULSE Vu Vu
4 tw 1 ov
VM = 1.5V
TestCircuit For Totem-Pole OQutputs Input Pulse Definition
DEFINITIONS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; Ampfitude | Rep. Aate w ol truw |t
see AC CHARACTERISTICS for value. :
R; = Termination resistance should be equal to Zy, . of 74F 3.0v IMHz | 500ns| 2.5ns | 2.5ns
pulse generators.
APPLICATIONS

The 1 Megabit DRAM dual-ported con-
troller can be deigned into a wide range of
single and dual-pont interface configura-
tions. The processors could be general or
special-purpose (microcontrollers) and
the data bus may differ in size.

Figure 10 shows two 68000 processors
sharing a 4Meg X 8 (two banks each
consisting of sixteen 1 Meg devices)
memory. Since the 68000 does not have
a mutltiplexed address and data bus, the
'F 1765/'F1765-1 is appropriate.

May 11, 1989

Address bit (A21) from either the two
68000 processors distinguishes between
Memory Banks A and B. Where Bank A
consists of Upper Data Byte A (UDBA)
and Lower Data Byte A (LDBA) and Bank
B consists of Upper Data Byte B (UDBB)
and Lower Data Byte B (LDBB).

Upper and Lower Data Strobes (UDS and
LDS ) from either of the two 68000 deter-
mine whether a byte or word transfer will
take place. The additional circuitry is to
ensure that DTACK to the 68000 is as-
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serted only when it is selected.

Figure 11 shows two 8086 processors
sharing 1 Mbyte (two banks each consist-
ing of sixteen 256K X 1 devices ) of dy-
namic RAM. Using 'F1764/1764-1 in this
application may eliminate the need for an
external address latch.

Similarly Figure 12 shows two 6020 proc-
essors sharing 4Mbyte of memory.
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1 Megabit DRAM Dual-Ported Controliers FAST 74F1764, 74F1768,
g 74F1764-1, 74F1765-1
APPLICATION
Vee INTERFACE  REFRESH Ve
E cLock CLOCK
S
GNT  CP ACP DYTACK
SELY SE2 —
OTACK RAg_, - DVACK
CAq_g CASEN MA; o WG
68000 ﬁ 68000
OF OE
A ] ADDRESS ADDRE:: Al
BUFFE
ups ayfii.n_s _l:"‘] \“‘l R === D%
055 -=-1 - £ ; i3
RIW 1 E DECODER Ve I A/W
Op.ys \J’ Y ] ‘ v Do_1s
—
| Nz
245 245
—O0E SR*siR
ADORESS
| [ L
A4 2 A
AAS WE A5 CAS RAS WE Ag_9 CAS AAS WE Ag.9 CAS
1MEG x 8 1 MEG x 8 1MEG x 8
LDBA uose LDB8
On/Cour Ow/Oour Oin/Ogur

Z8S

DATA

Figure 12. Two 68000 Processors Sharing 4Mbyte of DRAM

May 11, 1989

6-930




Signetics FAST Products

Product Specification
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FAST 74F1764, 74F1765,
74F1764-1, 74F1765-1

APPLICATION
INTERFACE CLOCK O © REFRESH CLOCK
mam CP RCP R85,
-, 74F1784 =,
ADDRESS
oeco!ne g:o-u CASEN WA, RAS WG
0-8
—
R METEERIEEE
Ny ADDRESS
2 S o
7 h—] Ay
"o I
| ™
MN/WX —?

ADDRESS

RIE WE Age CAB
258K x 8

uosa
D/ oyt

Tt

Notes:

controller

Figure 11. Two 8086 Processors Sharing 1Mbyte of DRAM

*= It might be necessary ti synchronize READY by the 8284A. Please refer to the 8086 data sheet.
** Whether or not the 8086 address needs to be latched extemally, should be determined by the relative speeds of the 8086 and the
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APPLICATION

Vee Voo

L
GRACR, DSAcK,
B8ACK, Vee Voo ‘ X,

s
] > MOLTPLEXER < herbe
mE— Ul ¢ i
68020 REG, 2:0-0 . AEG, orack 66020
50, nr:;:o §EL,
AW RAS CTASEN CP RCP MA,, RIW
] _ 1 REFRESH 4
‘o:: DECODE I CLOCK DECODE Aot

oy Wt [} o

. 4

7 L I 7

S MuLTIPLEXER
’¢4 |_'I_J I-I f"
DATA BUFFERS o ] DATA BUFFERS
' ) ] '
|
[y

IV«
WE Agp CAB
heg 8

Din/Doyy

it it it

Figure 12. Two 68020 Processors Sharing 4Mbyte of DRAM
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APPENDIX A

74F1764 FAMILY LINE DRIVING
CHARACTERISTICS

The 74F1764/1765 are designed to pro-
vide wave switching in dual-in package
(DIP) or zig-zag in-line package (ZIP)
housed memory arrays and first reflected
wave switching in single in-line package
(SIP) or single in-line module(SIM)
housed arrays. The 74F1764-1/1765-1,
on the other hand, are designed to pro-
vide first reflected wave switching with as
wide a range of characteristics imped-
ances as possible.

Thel,, /V., ,and| parameters
are in%‘lﬁ/de%lzn the ;%%/t\ngs%eciﬁcations
to assist engineers in designing systems
which will switch memory array signal
lines inthe above mentioned manner. For
example, the characteristicimpedance of
signal lines in DIP housed memory arrays
is usually around 70Q. If a signal line has
settled out in a High state at 4V and must
be pulled down to 0.8V or less on the

incident wave, the DRAM controller out-
put must sink (4-0.8)/70A or 46mA at
0.8V. The | ,/V , Parameter indicates
that the signal line in question will always
be swithced on the incidient wave over
the full commercial operating range.

It should be noted herethat i and
) o]
| .2/VOH are intended for 1%r%é\|lerlﬂzuse
onfy and %hal steady state operation at
lona O IOLé is nat recommended (long
term, steady-state operation at these
currents may result in electromigration).

Figures 1-4 show the output I/V charac-
teristics of the DRAM Controller family of
devices. These figures also demonstrate
graphical method for determining the
incident wave ( and first reflected wave)
characteristics of the devices.

The suggested line termination for the

74F1764/1765 driving adual in-line pack-
aged or zig-zag packaged DRAMs is
shown in Figure 8a. When driving single
in-line modules using the 74F1764/1765
or when driving any type of memory ar-
rays with the 74F1764-1/1765-1, The
Schottky diode termination shown in Fig-
ure 8b can be used (most of these will
need no termination at all).

Figures 5-7 are double exposures show-
ing the High to Low to High transitions
while driving four banks of eight dual in-
line packaged DRAMSs. The signal line is
unterminated in Figures 5 and 6, allowing
the 74F 1764/1765 to ring two volts below
ground while the 74F1764-1/1765-1
make nice clean transitions. In Figure 7
the 74F1764/1765 is driving the same
signal line but with one of its four
branches terminated with its characteris-
tic impedance in series with 300 pF to
ground (the worst of the four branches is
shown).

Output L Output
Current-| Current-i
(50mA per (50mA per
division) / division)

“,\\
N~
QOutput Voltage-V
(500mV per division) -
Figure 1.

\V4
/

Cutput Voltage-V
(500mV per division)
Figure 2.

-V Output. Characteristics of the 74F1764/1765 in the Low state.
Light line is the |-V Curve of a 25Q transmission line settled to 3.5V
typical for recommended termination). The High to Low incident
prave on this line will typically be to 0.8V.
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I-V Output Characteristics of the 74F1764/1765 in the High state.
Lightline is the I-V Curve of a 35Q transmission line settled to 0.25V
. The incident wave on the Low to High transition will typically be to
2.4V on this line. Any line over 35Q will typically be switched on the
incident wave.
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Output
Current-|
(50mA per
division) N
N — T |
>< T~y
-— // N
L1 -
Output Voltage-V
(500mV per division)
Figure 3.

|-V Output Characteristics of the 74F 1764-1/1765-1 in the Low state.
Any unterminated line impadance between 180 and 700 (both
shown) will typically switch on the first reflected wave without
violating the -1V minimum input voltage specification typical of
DRAMs

/1
'
V.
/
Vi
Output A
Current-| -
(50mA per
division) |
Output Voltage-V
(500mV per division)
Figure 4.
1-V Qutput Characteristics of the 74F 1764-1/1765-1 in the High state.

Figure 5.
74F1764-1/1765-1 Driving 32 DRAMS (Unterminated)

Figure 6.
74F1764/1765 Driving 32 DRAMS (Unterminated)
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Figure 7.
74F 1764/1765 Driving 32 DRAMS (Terminated as in Figure Ba)

DRAM
Controller

74F1764/1765 Driving 32 DRAMS (Unterminated)

() D
E E E R = Characteristic
impedance of the
L

(a)

D D D 74F133
DRAM — any input
Controller] —
(b)

Figure 8.

300pF line
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