1-Megabit 673104
Dynamic RAM 673104A
Controller/Driver

Features/Benefits Ordering Information

* Supports up to 1 M DRAMs PART NUMBER PACKAGE | TEMPERATURE

¢ Capable of addressing up to 16 M bytes

* On-chip capacitive-load drivers capable of driving up to 88 673104 64D, 68NL, 68NP Com
DRAMs with 30-nsec typical address propagation delay and 673104A

128 DRAMSs with 35-nsec typical address propagation delay

o RASIN to RAS delay of 23 nsec max (RAS driving 32 Pin Configurations
DRAMs) ,

¢ Max and Min skews are specified to simplify system design

e Four CASIN inputs and four CAS outputs simplify byte
addressing

An Auto-Access mode with extended CAS capability takes
advantage of full performance of 120- and 150-nsec DRAMs

A

An output series resistor reduces undershoot

Modes of Operation

e Externally Controlled Access (ECA)
e Auto Access (AA)

® Refresh

673104 Elvee
673104A

673104NL

673104ANL
68 PIN PLCC

PAL® is a registered trademark of Monolithic Memories. Monoli‘h’lc

TWX: 910-338-2376
2175 Mission College Bivd. Santa Clara, CA 95054-1592 Tel: (408) 970-9700 TWX: 910-338-2374 Memorles

9-46


















673104 673104A

Auto-Access Mode (AA)

In the Auto-Access mode the 673104 provides the system
designer with built-in delays and sequencing to accommodate
DRAMs with 150 nanoseconds and faster access time. The
Auto-Access mode is selected when AUTO is held LOW and
RFSH is held HIGH. The R/C input is disabled, and RASIN going
LOW initiates .the sequence of control signals to access the
DRAMSs. The CASINO-3 inputs are used as enables for the
respective CAS outputs. A LOW on a CASINn input enables the

CASn output to be driven LOW with the internally generated
delay from RAS. Each CASn output goes HIGH only when the
corresponding CASINn input goes HIGH, and the address
switches back to row address only when all CASIN go HIGH.
This feature allows extension of the CAS LOW time and the
column address time, while RASIN and RASm can go HIGH to
satisfy precharge requirements of the dynamic RAMs. The R/C
input is disabled in this mode.
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Figure 6. Auto-Access (AA) Timing
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Absolute Maximum Ratings (see Note)

Supply voltage, VcC
Storage temperature range
Input voltage

Output current

Lead temperature (soldering, 10 seconds)

-05Vto7V
-65°C to +150°C
-15Vto 65V

150 mA
. 300°C

Note: “"Absolute Maximum Ratings" are the values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the device should
be operated at these limits. The table of operating conditions provides conditions for actual device operation.

Operating Conditions
SYMBOL PARAMETER NUMBER | MIN 2YP MAX | MIN TYP MAX | UNIT
Vee Supply voltage 45 55| 45 55 A
TA Ambient temperature 0 75| 0 75 C
tASA Address setup time to ADS LOW 8/1 18 18 ns
tADS Address strobe pulse width HIGH 26 26 ns
tAHA Address hold time from ADS LOW 8/2 10 10 ns
EXTERNALLY CONTROLLED ACCESS PARAMETER
tADHAR | ADS LOW hold from RASIN HIGH 37 0 0 ns
tasR Bank select setup to RASIN LOW (ADS = HIGH) 3/8 10 10 ns
tBSH Bank select hold from RASIN HIGH (ADS = HIGH) 3/9 10 10 ns
tSSR Address strobe HIGH setup to RASIN LOW (80, B1 STABLE) 3/10 20 20 ns
tAUHE AUTO hold from RASIN HIGH 3/4 55 55 ns
tAUSRC | AUTO HIGH setup to R/C LOW 5/1 25 25 ns
tAUHRC | AUTO HIGH hold from R/C HIGH 5/2 10 10 ns
tAUSCA | AUTO HIGH setup to CASIN LOW 4/1 45 45 ns
tAUHCA | AUTO HIGH hold from CASIN HIGH 4/2 0 ) ns
tAUS AUTO setup to RASIN LOW 3/3 0 0 ns
tRFSR RFSH HIGH setup to RASIN LOW (to guarantee tagR = 0) 3/1 10 10 ns
tRFHR RFSH HIGH hold from RASIN HIGH 3/2 10 10 ns
AUTOMATIC ACCESS PARAMETER
tADHAR | ADS LOW hold from RASIN HIGH 7 0 0 ns
tBSR Bank select setup to RASIN LOW (ADS = HIGH) 6/12 10 10 ns
tBSH Bank select hold from RASIN HIGH (ADS = HIGH) 3/8 10 10 ns
wsnl_ |t e g0 o " "
tAUS AUTO setup to RASIN LOW 6/5 0 0 ns
tRFSR RFSH HIGH setup to RASIN LOW (to guarantee tASR = 0) 6/6 10 10 ns
tSSR Address strobe HIGH to RASIN LOW (B0, B1 STABLE) 6/7 20 20 ns
tCASR | CASINO-1 setup to RASIN LOW 6/8 -30 -30 ns
tAUH AUTO hold from RASIN HIGH 6/9 50 50 ns
tAUCH | AUTO LOW hold from CASIN HIGH 6/10 |0 0 ns
REFRESH PARAMETER
tAUHRF | AUTO LOW hold from RFSH HIGH (R/C LOW) 71 | 10 10 ns
tRCSRF | R/C HIGH setup to RFSH LOW (AUTO HIGH) 7/2 20 20 ns
tAUSRF | AUTO LOW setup to RFSH LOW (R/C LOW) 7/3 20 20 ns
tRCHRF | R/C HIGH hold from RFSH HIGH (AUTO HIGH) 7/4 10 10 ns
tRFH RASIN HIGH during refresh 7/10 30 30 ns
tRFQS | RFSH LOW setup to RASIN LOW (to guarantee tRFS) 7/14 34 34 ns
Monolithic Eﬁﬂ Memories 9-55
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Switching Characteristics (Continued)

SYMBOL AUTO ACCESS PARAMETER | In e ax | MIN P MAX |UNIT
tRICL RASIN to CAS LOW delay 6/20 83 9 | ns
tRcDL | RAS to CAS LOW delay 6/23 | 30 73 | 30 80 | ns
tRPDL | RASIN to RAS LOW delay 6/13 23 23 | ns
tRPDH | RASIN to RAS HIGH delay 6/14 33 33| ns
tAPD Address input to output delay 6/16 60 60 | ns
twpDL | WEIN to WE LOW delay 50 50 | ns
tWPDH | WEIN to WE HIGH delay 45 45 | ns
tcPDH | CASIN to CAS HIGH delay 6/22 40 4 | ns
tRAH Row address hold time from RAS LOW 6/17 15 15 ns
tgo (Address input to output delay)-(RASIN to RAS LOW delay) 34 34| ns
tsPD ADS HIGH to address output valid 6/19 64 64 | ns
tasc Column address setup to CAS LOW 6/21 0 0 ns
tCAHC Column address remaining valid from CASINO-3 HIGH 6/18 5 5 ns
tASR Row address valid before RAS LOW 6/24 0 0 ns
t95 (RASIN to RAS HIGH delay)-(RASIN to RAS LOW delay) -10 10 | -10 10 | ns
REFRESH PARAMETER
rLoT | ASEEC ot css o s 0
tRFPDL RASIN LOW to RAS LOW delay during refresh 711 26 26 | ns
tRFPDH | RASIN HIGH to RAS HIGH delay during refresh 712 38 38 | ns
tRFAH Refresh address held from RASIN HIGH (RFSH LOW) 777 0 0 ns
tRHNC RASIN HIGH to new refresh address valid 7/9 72 72 | ns
tRFAHR | Refresh address held from RFSH HIGH 7/6 0 0 ns
s | e s e o : s
tRFRDH | RFSH HIGH to RAS HIGH (for three banks, RASIN = LOW) 7/15 45 45 | ns
td9 (RASIN to RAS HIGH delay)-(RASIN to RAS LOW delay) -9 16 | -9 16 | ns
THREE-STATE PARAMETER
tAZL OE LOW to address output LOW 10/1 50 50 | ns
tAZH OE LOW to address output HIGH 10/2 60 60 ns
taLZ OE HIGH to address output HI-Z from LOW 10/3 35 35 | ns
tAHZ OE HIGH to address output HI-Z from HIGH 10/4 25 25 | ns
tcTzL | OE LOW to control output LOW 10/5 50 50 | ns
tcTzH | OE LOW to control output HIGH 10/6 50 50 | ns
tcTLz | OE HIGH to control output HI-Z from LOW 10/7 35 35 | ns
tCTHZ OE HIGH to control output HI-Z from HIGH 10/8 30 30 ns
Note 1: These are absolute voltage levels with respect to the ground pins on the device and includes all overshoots due to system or tester noise.

Do not attempt to test these values without suitable equipment.
Note 2: This test is provided as a monitor of driver output source and sink current capability. Caution should be exercised in testing this parameter.
One output should be tested at a time and test duration should not exceed one second.

Note 3: Output load capacitance is typical for four banks of 32 DRAMSs with trace capacitance.
The values are: Q0-8 C|_= 800 pF, RAS0-3 C_ = 250 pF, WE C|_= 800 pF, CAS0-3 C|_= 300 pF.

Monolithic m Memories 9-.57
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673104 Test Loads (See Note)

+15.0

vce

+75

/ 673104

3
§ 0 DEVICE
a ouTPUT
“1
-75
-15.0 - Note: Input pulse 0 V1o 3.0V, tg = tp = 2.5 ns, f = 1.0 MHz, tpyy = 200 ns.
- -300 -0 0 100 300 seo Input reference point on AC measurements is 1.5 V.
AC-pF Output reference points are 2.4 V for HIGH and 0.8 V for LOW.
Change in Propagation Delays vs. Change in Loading
Capacitance Relative to the Specified Load
Address Outputs Control Outputs
TEST S1 S2 CL MEASURED AT TEST S1 S2 CL MEASURED AT
tep Open Closed | 800 pF 08V,24V tep Open Closed CcL 08V,24V
tpzH Closed Closed 800 pF 24V tpzH Open Closed CL 24V
tpHz Open Closed 15 pF VoH-05V tpHz Open Closed 15 pF VOH-05V
tpzL Closed Closed 800 pF o8V tpzL Open Open CL o8V
tp 7 Closed Open 15 pF VoL *05V tpLz Open Open 15 pF VoL +05V

Where C|_= 250 pF for RAS, 300 pF for CAS, and 800 pF for WE.

Address Driver Control Driver
Output Stage Output Stage
vce
vce
150 150
_|ourpur OUTPUT
PIN PIN
150 150
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Applications
Microprocessor Interface

The 673104 Dynamic RAM Controller provides the address and
control signals required to access and refresh dynamic RAMs.
When interfaced to a 32-bit microprocessor, some external logic
is required to generate a refresh clock as well as to perform
access/refresh arbitration and interface handshake functions.
For some microprocessors externai logic is required also to

decode the address and control signal to arrive at four data
strobes. A hidden refresh (refresh which is transparent to the
system) scheme may be implemented in the interface circuitry
taking advantage of “free” system time to refresh the memory,
and falling back to “forced” refresh when hidden refresh cannot
be performed.
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Figure 1. A CPU Interfaced to the 673104 Driving 16 M Bytes of Dynamic Memory
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The time from RASIN to data is calculated to be the longer of:
tricL * tcac (RASIN to CAS + CAS to data)
tRPDL * tRAC (RASIN to RAS + RAS to data)

Table 1 illustrates the access times from RASIN achieved for
various dynamic RAM speeds.

PARAMETER
CONTROLLER/MEMORY ——
tRAC tRPDL tCAC tRICL ACCESS TIME FROM RASIN
673104/HM256-12 120 23 60 90 150
673104A/HM256-12 120 23 60 83 143
673104/HM256-15 150 23 75 90 173
673104A/HM256-15 150 23 75 83 173
673104/MB8265A-10 100 23 50 920 140
673104A/MB8265A-10 100 23 50 83 133
673104/MB8265A-12 120 23 60 90 150
673104A/MB8265A-12 120 23 60 83 143
673104/IMS2620-10 100 23 60 90 150
673104A/1IMS2620-10 100 23 60 83 143
673104/IMS2620-12 120 23 70 90 160
673104A/IMS2620-12 120 23 70 83 153
Table 1. Access Times from RASIN for Various Memory Speeds
673104 Parameters DRAM Parameters
tricL — RASIN LOW to CAS LOW delay trac — Access time from RAS LOW
trppL — RASIN LOW to RAS LOW delay tcac — Access time from CAS LOW

Monolithic ﬁﬁﬂ Memories 9-61
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Externally Controlled Access (ECA)
(Continued)
Example 1: Computing RASIN to R/C Delay

The delay between RASIN going LOW to R/C going LOW (tRA-
SINRC) Which is required in order to satisfy the dynamic RAMs’
row address hold time (tRAH) is computed as follows:

tRASINRC = tgaH(min) + tq7

Where:

trAH(Min) — Row address hold time (dynamic RAM parameter)
tg7(max) = IRPDL-tw

trppL — RASIN to RAS LOW delay

trHA — Row address hetd valid from R/C LOW

Example 2: Computing R/C to CASIN Delay

The delay between R/C going LOW and CASIN going LOW

(tRCCASIN) which is required in order to satisfy the dynamic

RAMSs’ column address setup (tASC) is computed as follows:

tRCCASIN = tASC(min) + tgg + tppF32(max)

Where:

tasc(min) — Column address setup (dynamic RAM parameter)

tdg(max) = tRCC-tCPDL

tree — R/C low to column address valid

tcPpL — CASIN to CAS LOW delay

tppF32(max) — Propagation delay of the OR gate used to
validate CASIN

Better system performance may be achieved using the tg7, t4s
switching parameters to calculate tRASINRC and tRCCASIN
than when using the tRPDL. tRCDL, tRCC and tRHA parameters
(see Externally Controlled Access switching parameters).

RASIN \
RIC \
" trasINRC
CASIN
"_d\tRCCASIN
t
- RPDL
RAS .
7 “—tran
—> “4—tRHA
Q0-Q9
—> tcpoL
CAS —> tasc’
=1
RASIN TO CAS * Indicates Dynamic RAM parameters.

Figure 4. Externally Controlled Access Timing
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