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Dynamic Memory interface (DMI)/
F3853

Static Memory Interface (SMI)

Microprocessor Product

Description

The Fairchild F3852 Dynamic Memory Interface (DMf)
and F3853 Static Memory Interface (SMi) provide all
interface logic needed to include up to 64K bytes of
dynamic or static RAM in an F8 microcomputer system.
In response to control signals output by the F3850
Central Processing Unit (CPU), the F3852 DMI and F3853
SMI generate address and control signals needed by
standard static and dynamic RAM devices.

The DMI and SM|, Iiké all other F8 memory devices,
contain their own memory address generation logic.

The DMI and SMI are manufactured with N-channel,
isoplanar MOS technology. Therefore, power dissipation
is very low, typically less than 335 mW.

» Interface Loglc for 64K Bytes of Dynamic or
Static RAM . -
* Four 16-Bit Registers for Addressing Logic
Generates Address and Control for Standard Static
and Dynamic RAM Devices
DMA and Memory Refresh (F3852)
Programmable Timer (F3853)
N-channel Isoplanar MOS Technology
Power Dissipation <335 mW

The F3852 DMI automatically refreshes dynamic RAM
and provides interface logic to support the F3854 Direct
Memory Access Controller (DMAC) (see Figure 7). The
DMI may control static memory, in which case refresh
would not be necessary. If I/O port OD (or ED) is set to
01, turning off DMA and memory refresh, the DMi has the
characteristics of an SMI. Static RAM may be accessed
via DMA if the control port is set to 00 and the data bus
is properly buffered, as in any DMA system.

The F3852 DMI refresh logic is not impiemented on the
F3853 SMI; therefore, the SMI cannot support DMA,
because memory refresh and DMA logic are
interdependent. Since the SMI has.no memory refresh or
DMA logic, it includes a programmable timer and
interrupt control circuitry (refer to Figure 2).

An F8 system s initialized by power-on, or by the EXT .
RESET line being pulsed low at the CPU. When an F8
system Is initialized, DMA is turned off and memory .
refresh is on, with refresh every fourth cycle selected.
Contents of all other registers are indeterminate;

reading control port OD (or ED) also gives indeterminate
results, although the DMA/refresh state of the DMI has
been initialized.

Connection Diagram

40-Pin DIP
Vag E 1 e 40 Vop
¢ [J2 331 ] nomc,
write []a 3s{"] nomcs )
MEMIDLE/NT REG [ 4 37|} romc, u
cPu SLOTFRIIN [ |5 3s | ] romc,
RAMWAITE [ |6 35| ] romce
cvcLE REQIEXTINT []7 aa{ ] crumeaD
aoor; []s 33[] reqor
aoorg [ 32[ ] aoonys
aooRs [10 31| ] ADDRyq
AppR, 19 30 ] aooRys
ADDRy []12 20 ] ApORs2
ADDR; [J13 28]} aoon,,
ADDR; [14 a7 :] ADDRyg
ADDRo []15 28] aooR,
8, 18 25{] aooR,
o8y [Jv7 24f ] o8,
oe; [1e 23] ] o,
o8 [t 22[] oes
Vss [: 20 ’ 21| ] e,
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Signal Functions

Device Organization

i e g e b4

—_—] o DB f—> Refer to the logic organization diagrams (Figures 1 and 2)
cLock {__,_ WRITE DBy fe—> for the following discussion of device organization.
DB2 fet— :
«—} ADDRo DBa [ | o TaBUS Program Counter, Data Counter, and Stack Register i
<—1 ADDR; 0By | Addressing logic for both the DMI and SMI consists of !
~—1} ADDR; DBy e four 16-bit registers: program counter PCO, data counters
<—1 aopRg DBy f— DCO and DCH1, and stack register PCH1. ;
~«—] ADDRs DBy [
~—— AODRSs The program counter aiways addresses the memory word
«—] ADDRs MEMIDLE! F— from which the next object program code must
<—1 ADDR; TNTREG | be fetched.
ADDRESS 1 <1 ADDR, CYCLEREQI [—™
«—} ADDRg PATIN | \ TIMING/ The data counters address memory words containing
«—] ADDRyg cPu SI;OTI INTERRUPT individual data bytes, or bytes within data tables to be
««—{ ADDRy; EXTINT ju—o used as operands. o
-«-—— ADDR;z CPU READ —»
~—] ADDRy3 The stack register Is a buffer for the program counter; its
««—— ADDRyq ROMCp fe— contents are never used directly to address memory.
~«— ADDR;s ROMCy |=—
ROMC; |«— } conTroOL Address decoding Is identical, whether originating in PCO
—»{ Voo ROMC; | or DCO. When an interrupt is acknowledged, the contents
POWER { —] Vge ROMC,y fe— of PCO are saved in PC1 (the previous contents of PC1
- Vs are lost). Since PCO always addresses the memory
RAM WRITE |—>  WRITE location from which the next object program instruction
byte is to be read, DCO must address memory if the
REGDR j«— REGISTER instruction requires data (i.e., an operand)} to be 4
accessed. The program counter cannot be used to f
address data, since it is saving the address of the next
instruction code.
IO Ports
The SMI and DMI each have four VO ports, addressed !
OC, 0D, OE, and OF for both devices when used
separately. Option port addresses are used for the DMI in {
F8 systems that include both DMI and SMI; the F3852- H
DM is designated by an SL31116 marking.
The implemented )/O ports are accessed via IN, INS, OQUT :
and OUTS instructions, as with any I/O port. However, i
the DMI I/O ports are internal latches, having no
connection to /O pins or external interface. The REGDR
signal, if not clamped low by an external device, goes
high during IN or INS instructions that select either of
the DM!I ports. Clamping the REGDR signal low does not
inhibit data bus driving during /O as it does during the
output of address registers.
T —— R ——
2468 A-13
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Fig. 1 F3852 DMI Logic Organization
16-BIT ADDRESS TRANSFER 8US l
PROGRAM COUNYERI I DATA COUNTER l
PCo pCco INCREMENTER
ADDER
LOGIC
l STACK REGISTER I AUX. DATA l i l ADDRESS I
PC1 COUNTER DC1 DEMULTIPLEXER
DATA
STORAGE
1 uePERBYTE
L 16-81T ADDRESS BUS [ Lowenevie [ 8-BIT DATA BUS ]
LOW ORDER
| ADDRESS DRIVERS | & BITS
l CONTROL l MEMORY l L DMA AND REFRESH ] DATA
UNIT CONTROL CONTROL BUFFER
< < < i © > >» n D o x ; Q [e] D'.‘.
gEgse % ;-ooog g"g 2 Eg ; é 5 s 3
- 2 g e o °
E m a S
The OD (or ED) /O port controls memory refresh and Table 1 /O Ports for the SMI and DMI
DMA as o
A as follows Port F3852 F3853
OC | General-purpose, 8-bit | interrupt address
|7l6|5| 4'3'2!1‘0' -«— BIT NUMBER (EC*) | data storage buffer, vector upper byte;
loaded with the OUT written into and read
-____dﬂnt
or OUTS instruction from using the /O
NOT 1=DMA disabled and read using the IN | instructions.
USED 0= DMA enabled or INS instruction; EC
L—— 1= Refresh memory for DMI/SMI option.
0=No memory refresh OD | Control register for Interrupt address
1=Refresh every fourth (ED*) | memory refresh and vector lower byte;
Instruction cycle DMA; ED for DMI/SMI | written into and read
0=Refresh every eighth option. from using the O
instruction cycle instructions.
Table 1 lists the IO ports for the SMI and DM! devices. OE | Not used; EE for Interrupt control port
P (EE*) | DMUSMI option.
OF | Not used; EF for Programmable timer
(EF*) | DMI/SM| option.

*F3852 with SL31116 marking.
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Fig. 2 F3853 SMI Logic Organization
l 16-BIT ADDRESS TRANSFER BUS ]
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ADDRESS
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1 upPERBYTE
16-BIT ADDRESS BUS [ Loweravre I 8-BIT DATA BUS |

CONTROL MEMORY
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>
=
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I TIMER l.-» INTERRUPT 53?:2,‘
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03H LNl ~p
Niltdd —»

AN AX3

Direct Memory Access and Memory Refresh (F3852 Only)
Within every instruction execution cycle there is a period
when the CPU is not accessing memory because of the
organization of the F8 microcomputer system. The F3852
DMl on-chip direct memory access and refresh control
logic generates timing and controf signals that identify
time periods when the CPU is not accessing memory.
During these time periods, memory is refreshed or DMA
data accesses occur.

The DMA and memory refresh are similar operations in
terms of the DMI logic. As described in the “DMI/SMI
Signal Timing" section, CYCLE REQ identifies two or
three memory access periods within an instruction cycle.

Either the first or the second access period is reserved
for the instruction cycle being decoded. If the ROMC
state for the instruction cycle requires data to be read
out of a RAM, the read occurs during this reserved
access period. If the ROMC state for the instruction
cycle requires data to be input to an address register, or

if no data movement occurs on the data bus, the
reserved access period is not used for any memory
access—it is, in effect, wasted.

One more memory access may occur within the
instruction cycle, during either the second or third
access period, while the data bus latches hold data
accessed during the first period. This is a free
access period.

Some available free access periods must be used to
refresh dynamic RAM. A refresh uses logic within the
DMI; therefore, a refresh occurs in paraliel with

other activity.

If the free access period is not used to refresh dynamic
RAM, it may be used by an F3854 DMA device to perform
direct memory accesses. The DMA device uses a
separate data channel to access memory, so DMA can
parallel other activity in the F8 system.

2470 8-01
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Fig. 3 Memory Refresh and DMA Timing During Short-Cycle Memory Read, with Address Out of Program Counter

20,

WRITE _/—\(

/X

|¢—- 450 ns ——»}——500 ns4—>-l<———770 ns = 100 ns ———p-[-4—— 400 ns

| ~«——500 ns——»'

ADDRESS LINES
FOR REFRESH

X

CPU ADDR

REF ADDR

| -—— —] 70 1 !
500 ns: [ ——770 ns = 100 ns——————p 200ns
]

[<¢— 400 ns —»| DMA ADDR

530 ns

ADDRESS LINES
FOR DMA

DATA BUS

125,38

CPUADDR I HIGH IMPEDANCE
[ ———770ns % 100 ns ————
)( OATA STABLE FROM RAM
»|

CPU READ *
|——450 ns*

1

1
1.27 s
CPuSLOT
—»! 170ns

B
MEMIDLE
FOR REFRESH

\ /

{

200 ns |

1.25us

MEMIDLE
FOR DMA

TN\

200 ns ju—

| 4

CYCLE REQ

—m] 250 ns } 1.0us

*600 ns for DLUDM (Extended Temperature Rating)

Figures 3, 4, and 5 indicate worst-case timing for DMA
and memory refresh. In an F8 write-to-memory cycle (ST),
no refresh or DMA may take place. (Refer to the
“DMI/SMI Signal Timing” and “Timing Characteristics”
sections for further information.)

A complete memory refresh cycle executes in F
milliseconds, where F is given by:

F=(2%T-R

where T is the instruction cycle time, either 2 or 3
microseconds
R is the refresh rate, either 4 (for one slot in four)
or 8 (for one siot in eight)

Programmable Timer (F3853 Only)
The SMI has an 8-bit shift register, addressable as /O
port OF, that may be used as a programmabie timer.

Figure 6 illustrates the shift register logic and the
exclusive-OR feedback path.

Binary values in the range 0 through 254, when loaded
into the timer, are converted into “timer counts.” “Timer
contents” is the actual binary value loaded into a timer,
and “timer counts” is the corresponding number of time
intervals the timer takes to time out. Data cannot be read
out of the programmable timer I/O port.

As described in the F8 and F3870 Guide to Programming,
an assembly language program specifies timer counts,
which the assembler converts into the binary value that
must be loaded into the programmabte timer.

It is possible to write small subroutines that calculate
time values one count faster or slower than a given
value. Such subroutines would be used if programmed
delays are required.

R ————
2471 B—-02
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Fig. 4 Memory Refresh and DMA Timing During Long-Cycle Memory Read, with Address Qut of Program Counter

WRITE /

3.05s

/L

[—— 450 ng ——

ADDRESS LINES

FOR REFRESH CPUADDR

[~+——500 ns—’Id——nD ns+ 100 ns ———p-le— 400 ns

REF ADDR i

[#—— 500 ng————>t———— 770 ns = 100 ns————— >/

[— 400 ns —»

200 ns |-—
I

DMA ADDR
530 ns

ADDRESS LINES
FOR DMA

i 4

CPUADDR

1 HIGH IMPEDANCE

[ =770 ns £ 100 ns ———— >~

DATA BUS

D

STABLE DATA FROM RAM

T

CPU READ
1.27 48
CPUSLOT \
—
—»{ 170 ns
—
MEMIDLE
FOR REFRESH
—f 200ns f—
1258 ‘!
MEMIDLE
FOR DMA
—| 200ns |<_
CYCLEREQ

] o |

108

1 *600 ns for DUDM.

The OUT or OUTS instruction is used to load timer
counts into the programmable timer. The contents of the
programmable timer cannot be read using an IN or INS
instruction. The timer times out after a time interval
given by the product:

{period of clock ¢)x (timer counts) x 31)
For example, a vaiue of 200 (11601000, or H’C8’) loaded
into the programmable timer becomes 215 timer counts.

The timer therefore fimes out in 3.33 milliseconds, if the
period of clock signal ¢ is 500 nanoseconds.

A value of 255 (H'FF’) loaded Into a programmable timer
stops the timer.

All timers run continuously, uniess they have been
stopped by loading H'FF’ Into the timer. Upon timing out,

i

the timer transmits an interrupt request to the interrupt
logic (refer to the “Interrupt Logic” section for more
detalls). If proper interrupt logic conditions exist, the
timer interrupt request is passed to the CPU through the
INT REQ output. .

After a programmable timer has timed out, it again times
out after 255 timer counts; therefore, if the timer is
allowed to run continuously, it times out every 7905 ¢
clock periods, or every 3.953 milliseconds for a 500
nanosecond clock.

If the timer is actually loaded with a zero value, it times
out in 24 counts, whereas once it has timed out it next
times out in 255 counts (i.e., a time-out is not the same
as counting down to zero).

2472 B-03 360
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Fig. 5 Memory Refresh and DMA Timing During Long-Cycle Memory Read, with Address Out of Data Counter
|

308 —
WRITE / \

|t—— 450 1.25 1.02u8 500 ng ———»]
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FOR REFRESH )( CPUADDR X REFRESHADDR .
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Fig. 6 Timer Block Diagram
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When the timer and timer interrupt are being set to time
a new interval, the timer must always be loaded before
enabling the timer interrupt; loading the timer clears any
pending timer interrupts. When the timer interrupt is
enabled, any pending timer interrupt is acknowiedged
and forwarded to the CPU. Since the timer runs
continuously, unless stopped under program control,
enabling the timer before loading a time count can
cause efrors.

Figure 7 illustrates a possible signal sequence for a
timer that is initially loaded with 200, then allowed to
run continuously.

Fig. 7 Time-Out and Interrupt Request Tlmlng'

3.3 ms -t 3.953 ms. 3.853 n >
—»1 Iy a3 —i
Y
A B c c
D D o

A — 200 LOADED INTO TIMER

B — FIRST TIME OUT

C — SECOND AND SUBSEQUENT TIME-QUTS

D — INTERRUPT SERVICE ROUTINES BEING ENTERED BY CPU

14,12, 13 — INTERVALS BETWEEN TIME-OUT INTERRUPT REQUEST REACHING
INTERRUPT LOGIC AND SERVICE ROUTINES BEING ENTERED BY CPU

Interrupt Logic

The interrupt control register or /O port (OE) can be used
to enable or disable interrupts. Data is loaded into the
register or placed at the OE port using an OUT or OUTS
instruction; data cannot be read out of the register

or port.

The data at the I/O port is interpreted as follows:
B'XXXXXX00' Disable all interrupts
B'XXXXXX01' Enable externai interrupt, disable timer
interrupt

The contents of the interrupt control register are

interpreted as:
BXXXXXX10'
B'XXXXXX11'

Disable all interrupts
Disab_le external interrupt, enable timer
interrupt

In the above, “X" represents **don’t care” binary digits.

Depending on the contents of the interrupt control
register, the SMI interrupt control logic can be accepting
timer Interrupts or external interrupts, or neither, but
never both.

The OC and OD /O ports are used for the interrupt
address vector upper and lower bytes, respectively. They
can be written into and read from using the /O
instructions.

Since only three device pins are available for use by
interrupt logic, there is no priority out signal. This means
that if an SMI is in an interrupt priority daisy chain, it
must be the last device in the chain or external logic
must generate a PRI OUT signal as shown in Figure 8.

The SM{ interrupt address vector consists of two
programmable I/O ports. The interrupt address vector is
set under program control, rather than being a mask
option (as with the F3851 PSU). Even though the SM!
interrupt address vector is programmabile, bit 7 is still set
to 0 for a timer interrupt, or to 1 for an external interrupt.

Address Contentions

When a DMI or SMI is present in an F8 system that
includes a PSU, address contentions occur while using
the XDC instruction.

The XDC instruction (ROMC state TD) causes the
contents of data counters DCO and DC1 to be
exchanged; having no DC1 register, the PSU does not
respond to this instruction. Therefore, the PSU and
memory interface devices can have different values in
their DCO registers, and each value can be within the
different address spaces of the two memory devices. An
instruction that requires data to be output from the DCO
register may then cause two devices to simultaneously
place different data on the data bus.

Fig. 8 PRI OUT Signal Generation

F3853

INTREQ
PRI OUT

(OPEN-COLLECTOR)

INT REQ
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Signal Descriptions
The SMi and DMI signals are described in Table 2.

Table 2 SMI/DMI Signal Descriptions

Mnemonic

Pin No.

Name

Description

Clock
¢

WRITE

Clock

Clock

Clock inputs from the F3850 CPU.

Address
ADDRy-ADDR;5

15-8,
25-32

Address

Sixteen outputs through which 'an address is transmitted
to dynamic RAM. The address may come from the PGO or
DCO registers. i

Data Bus
DBy-DB,

16-19,
21-24

Data Bus

Eight bidirectional lines that link the DMISM! with all other
devices in the F8 system. Only data moving to or from the
address registers and /O ports uses the data bus pins.

Timing
CPU READ

CPU SLOT

CYCLE REQ

MEMIDLE

34

CPU Read

CPU Siot

Cycle Request

Memory idle

An output signal that, when high, specifies that data is to be
read out of a RAM location. When low, the signal is off; this
does not specify a write operation (the write operation is
specified by a RAM WRITE low signal).

A DMI bidirectional signa! that, when high, identifies portions
of an instruction execution cycle during which the F3850 CPU
is reading out of or writing into RAM. When 0 is loaded into
port D and the CPU SLOT signal is held low by external logic,
the address line drivers and RAM WRITE driver go to a high-
impedance state. )

An output signal that identifies each memory access period
within an instruction cycle by making a high-to-low transition at
the start of the memory access period. Does not identify events
that are to occur during the memory access period.

The CYCLE REQ signal is a divide-by-2 of ¢ during all ROMC
states except ROMC state 05 (store-in-memory); it can be used
to generate the clock signals required by many dynamic RAMs.

A DMI output that identifies portions of an instruction
execution cycle during which the F8 system is not accessing
memory to read, write, or refresh. The MEMIDLE signal
therefore identifies the portion of an instruction cycle that is
available for DMA operations. The DM! can inhibit DMA by
holding MEMIDLE constantly low. The address drivers and RAM
WRITE driver are always in a high-impedance state when
MEMIDLE is high, so that a DMA device may drive the address
lines at this time.

" 2475
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Yable 2 SMI/DMI Signal Descriptions (Cont.)

Description

An SMI input signal; a high-to-low transition is interpreted as
an interrupt request from an external device.

An SMi output signal that becomes the INT REQ input to the
F3850 CPU. Must be output low to interrupt the CPU; this only
occurs if PRI IN is low and SMI interrupt control logic is
requesting an interrupt.

An SMI input signal that, when low, sets the INT REQ output
low in response to an interrupt.

Five input lines that are the control signals output by the
F3850 CPU.

An output signal that, when low, specifies data is to be written
into a RAM location. When high, the signal is off; this does not
necessarily specify a read operation.

A bidirectional line that, when used as an input, can be
clamped low by an external open-collector gate to prevent the
DMi or SMI from placing a byte from its PC1 or DCO register
‘onto the data bus. The DMI supplies an internal puli-up
resistor, When used as an output, REGDR can controi data bus
buffers. The DMl internally clamps REGDR low except during
those ROMC states in which the DMI is required to place a
byte out of the PC1 or DCO registers, or either of its two
control registers (i/O ports), onto the data bus.

Mnemonic Pin No. Name

Interrupt

EXT IN 7 External
interrupt

INT RE 4 interrupt
Request

PRI IN 5 Priority In Line

Contro!

ROMCy-ROMC, 35-39 Read Only
Memory Control

Write

RAM WRITE ] Random Access
Memory Write

Register

REGDR 33 Register Drive

Power

Voo 40 Power Supply

Vaa 1 Power Supply

Vss 20 Ground

Nominal + 5 Vdc
Nominal + 12 Vdc

Common power and signal return

DMI/SMI Signal Timing

The DMI and SMI recelve timing signals from the F3850
CPU, then output timing signals used by the dynamic
RAM and an F3854 DMA device, if present. Figures 9
and 70 illustrate the timing signals for the DMI and
SMI, respectively.

Timing of the F3853 SMI INT REQ, PRI IN, and EXT IN
interrupt signals is identical to that of the F3851 PSU;
the remaining signals have the same timing as the DM,
except for the address lines.

2476 8=~07 o

Within an instruction cycle, there may be either two or
three memory access periods, depending on whether the
instruction cycle is long or short. A memory access
period is equivalent to two ¢ clock periods, and is
identified by a CYCLE REQ signal, which is a divide-by-2
of ¢. Whether the instruction cycle is short or long
depends on the source and destination of the data being
transmitted during instruction execution.
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Fig. 9 F3852 DMI Timing Signals
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During the first memory access period, the device It the assumed logic proves to be correct, or if no
outputs the contents of PCO onto the address lines memory access is to occur, the second access period
(ADDRy-ADDR;g). can be used for memory refresh or DMA.
In effect, the logic begins by assuming that a memory If the instruction decoded by the CPU specifies a
read is to occur, with the memory address provided memory read with another memory address, the DMI
by PCO. wastes the first access period; in this case, the
instruction cycle is always long. The required memory
While the PCO contents are being output on the address access is performed during the second access and
lines, the control unit (in parallel) decodes the ROMC memory refresh occurs, or DMA is implemented, in the
state that has been received from the. CPU. third access period.
L PSSO .
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Fig. 10 F3853 SMI! Timing Signais
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If a memory write-instruction is decoded, no access
periods are available for memory refresh or DMA.

Four variations of the instruction cycle result. The timing
diagrams (Figures 11-18) illustrating the four variations
represent worst cases and assume td,= 150 ns. The four
variations are:

1. The instruction fetch. The memory address originates
in program counter PCO, and the instruction cycie is
short. (Timing is shown in Figures 11 and 12.)

2. An immediate operand fetch. The memory address
originates in program counter PCO, and the instruction
cycle is long. (Timing is shown in Figures 13 and 14.)

3. A data fetch. A data byte is output from an address
register, or the memory address originates in data
counter DCO; therefore, the instruction cycle is long.
(Timing is shown in Figures 15 and 16.)

4. A memory write. Data is written into the RAM location
addressed by DCO. (Timing is shown in Figures 17
and 78.)

The CPU SLOT and MEMIDLE signals identify the way a
memory access period is being used. When the F3850
CPU is accessing memory, the CPU SLOT signal is high;
RAM WRITE and the address lines are driven at this time.

When memory is available for DMA access, the CPU
SLOT signal is low and the MEMIDLE signal is high.
When the DM is refreshing dynamic memory, the CPU
SLOT and MEMIDLE signals are both low.

The DMI logic is able to achieve two memory accesses
within one instruction cycle.

Buffer/latches are placed on the F8 data bus lines
between the RAM and the F8 system to hold the data
fetched during the first access.

The SMI, without memory refresh and DMA capabilities,
does not generate three timing signals (CPU SLOT,
CYCLE REQ, and MEMIDLE). These device pins are
instead used by interrupt logic.

Since the DMI does not access memory within a singile
memory access period, as identified by the CPU SLOT
signal, data bus timing is relaxed when using the SM! as
compared to the DMI. Worst-case timing for the four
possible machine cycles is explained in the “DMVSMi
Signal Timing” section.

The implications of this relaxed data bus timing
parameter are that slower static memories may be used
with the SMI; on the other hand, memory controiled by
an SMI cannot be accessed by an F3854 DMA. Another
implication is that a latching type buffer is not needed
between memory and the data bus.

Instruction Execution \
The DMI and SMI respond to signals that are output by m
the F3850 CPU in the course of implementing instruction :
cycles. The actions taken by the DMI and SMI during

instruction execution are a function of the ROMC state.

Data Output by RAM

Figures 11 through 76 illustrate the worst-case timing
when RAM; controlled by the DMI, outputs data onto the
data bus. (In these figures, it is assumed that the CPU
SLOT signal Is used to strobe the RAM data into the data
bus latches.) i

The CPU READ signal is output high by the SMI/DMI to
enable transfer of data from the data bus buffers to the
data bus. Dynamic RAM has its own connection to the
data bus through buffer/latches; data is not transferred
through the DMI/SMI. (A CPU READ high signal is active
when its respective data bus drivers are turned on.)

Data Output by the DMI/SMI

The REGDR signal defines the address space of the
address registers. If an ROMC state received by the
DMI/SMI requires data to be output from an address .
register, the device becomes the selected data source if
the REGDR signal is allowed to go high.

Data input to RAM

Figures 15 and 16 illustrate timing when data is written
into RAM. Data is transférred through 3-state buffers on
the data bus and into RAM. The RAM WRITE signal is
pulsed low by the DMI/SMI to enable the transfer of data
off the data bus into RAM. The 3-state buffers or
multiplexers between the data bus and RAM WRITE data
lines are necessary if DMA sources are also allowed to
write into RAM.

Data Input to the DMI/SMI

Address contention is created by having duplicate
address registers. One method for resolving the
contention is to force every memory device to read data
into its address registers whenever an ROMC state
specifies any such operation. Address space concepts
therefore do not apply when data is read into the
address registers.
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Fig. 11 DMI Timing Signals Output During Short-Cycle Memory Read, with Address from Program Counter
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Fig. 12 SMI Timing Signals Output During Short-Cycle Memory Read, with Address from Program Counter
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Fig. 13 DMI Timing Signals Output During Long-Cycle Memory Read, with Address Out of Program Counter
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Fig. 14 SMI Timing Signals Output During Long-Cycle Memory Read, with Address Out of Program Counter
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Fig. 15 DMI Timing Signals Output During Long-Cycle Memory Read, with Address Out of Data Counter
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Fig. 16 SMI Timing Signals Output During Long-Cycle Memory Read, with Address Out of Data Counter
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Fig. 17 DMI Timing Signals Output During a Write-to-Memory
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Fig. 18 SMI Timing Signals Output During a Write-to-Memory
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Timing Characteristics

The timing characteristics of the DM! and SMI are
described in Tables 3 and 4, respectively.

Table 3 DM! Output Signals Timing Characteristics
Vss=0V,Vpp=+5V 5%, Vgg=+12V £5%, Ta= 0°C to +70°C.

Symbol Characteristic Min Typ Max Unit | Notes

Po ¢ Clock Period 0.5 10 us
tady Address Delay if PCO 50 300 | 500 ns 3
tads Address Delay to High Z (Short Cycle With DMA On) | tcs,+ 50 tcsy + 200 ns 3
tads Address Delay to Refresh (Short Cycle With REF On) | tcsp+ 50 tcs, + 400 ns 3
tad, Address Delay if DC 2P¢ + 50— tdy 2P¢+400—1td; | ns 3
tads Address Delay to High Z (Long Cycle With DMA On) | tcs;+ 50 tecsy+ 200 ns 3
tadg Address Delay to Refresh (Long Cycle With REF On) | tcsg+ 50 tcsgz+ 400 ns 3
tory CPU READ - Delay 50 250 | 450 ns 1,7
ters CPU READ + Delay 2P¢ + 50— tdy 2P¢ + 400 — td, ns 1
tesy CPU SLOT + Delay 80— td, 320~ td, ns 1
tcsy CPU SLOT - Delay (PCO Access) 2P¢ + 60 — td, 2P¢ +420—-td, | ns 1
tcsy CPU SLOT — Delay (DC Access) 4P¢ + 60— tdy 2P¢ + 420 — td, ns 1
tmy MEMIDLE + Delay (PCO Access) 2P¢ 4+ 50— td, 4P¢ + 400 - td, ns 1
tmy, MEMIDLE — Delay (PCO Access) 4P¢ + 50 — tdo 4P¢ + 350 — tds ns 1
tmg MEMIDLE + Delay (DC Access) 4P¢ + 50 — td, 4P +400—tds | ns 1
tmy, MEMIDLE — Delay (DC Access) 6P¢ + 50— td, 6P¢ + 350 — td, ns 1
teyy WRITE to CYCLE REQ - Delay 80— td, 400 —td, ns 1,4
tcys WRITE to CYCLE REQ+ Delay P¢ + 80— td, P¢ + 400 — td, ns 1,4
tcys CYCLE REQ + to + Edge Delay ’ 2P¢ 1,4
teys CYCLE REQ - to— Edge Delay 2P¢ 1,4
twry RAM WRITE — Delay 4P¢ + 50— td, 4P¢ +450—tdy, | ns 3
twrs RAM WRITE + Delay 5P¢ + 50 — td, 5Py +300—td, | ns 3
twry RAM WRITE Pulse Width 350 Po ns 3
twry RAM WRITE to High-Z Delay tcsp+ 40 tcsy + 200 ns 3
trg REGDR ~ Delay 70 300 {500 ns 1,
trgo REGDR + Delay 2P¢ + 80— tdy 2P¢+500—tdy | ns 1
td, WRITE to Data Bus Input Delay 2P¢ + 1000 ns
td; WRITE to Data Bus Output Delay 2P¢ + 100 — td, 2P¢ + 850 — td, ns

Notes

1. C; =50 pF

2. C_ =100 pF

3. C =500 pF

4. CYCLE REQ is a divide-by-2 of ¢ for all instructions excep! the STORE

5.

6.

7.

instruction.

On a given chip, the timing for ail signals tends to track. For example,
if CPU SLOT for a pariicular chip is fairly slow and its timing falls near
the Max delay value specified, the timing for all signals on that chip
tends to be near the Max delay values. This is a result of processing
parameters (which affect device speed), which are quite uniform over
small physical areas on the surface of a wafer. ‘
input and output capacitance is 3 pF to 5 pF, typical, on all pins
except Vpp, VGa. and Vss-

600 ns max for DLUDM.
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Table 4 SMI Output Signals Timing Characteristics Vss=0V,Vpp=+5V £5%,Vgg=+12V = 5%, Ta= 0°Cto +70°C.

Symbol Characteristic Min Typ Max Unit Notes

P¢ ¢ Clock Period 0.5 10 pns
tad, Address Delay if PCO 50 300 500 ns 3
tad, Address Delay if DCO 2P¢ + 50— td, 2P¢ + 400 — td, ns 3
tery CPU READ - Detfay 50 250 450 ns 1,8
ter, CPU READ + Delay 2P¢ + 50 — td, 2P¢ + 400 ~ td, ns 1
twry RAM WRITE — Delay 4P¢ + 50 - td, 4P¢ + 450 — td, ns 3
twr, RAM WRITE + Delay 5P¢ + 50 — td, 5P¢ + 300 — td, ns 3
twrs RAM WRITE Pulse 350 P¢ ns 3
trgy REGDR - Delay 70 300 500 ns 1
trg, REGDR + Delay 2P¢ + 80— td, 2P¢ + 500 — td, ns 1
td, WRITE to Data Bus Input Delay 2P + 1000 ns
td, WRITE to Data Bus Output Delay 2P¢ + 100 - td, 2P¢ + 850 - td, ns 2
try WRITE to INT REQ - Delay 430 ns 2,6
tpry PRI IN to INT REQ - Delay 200 240 ns 2,7
tex EXT INT Setup Time 400 ns

Notes

1. C =50 pF 5. Input and output capacitance is 3 pF 1o 5 pF, typical, on ail pins

2. G =100 pF except Vpp, Vgg, and Vgs.

3. C_ =500 pF 6. Assume Priority In was enabled (PRI IN = 0) in previous F8 cycle before

4. On a given chip, the timing for all signals tends 16 track. For example, interrupt is detected In the PSU.

if CPU SLOT for a particular chip Is fairly slow and its timing falls near
the Max delay value specified, the timing for all signals on that chip
tends to be near the Max delay values. This is a result of processing
parameters (which affect device speed), which are quite uniform over
small physical areas on the surface of a wafer.

DMI System RAM Characteristics

The ac characteristics of static and dynamic RAMs
suitable for use with the DM| can be derived from the
worst-case timing waveforms presented in Figures 3, 4,
5, 11, 13, 15, and 17. Three distinct cases arise.

1. Static RAM with no DMA or refresh. The timing
characteristics recommended are identicai for the DM}
and SML.

2. The DMI used with dynamic RAM and no DMA. The
recommended RAM characteristics are as foliows:

Access Time 500 ns max
Address Setup Time to Write 600 ns max
Data Setup Time to Write 550 ns max
Write Pulse Width 350 ns max
Data and Address Hold Times 200 ns max
Read Cycle Time 900 ns max
Write Cycle Time 3us max -

3. A system using either static or dynamic RAM with a
DMI and DMA. The DMA access dominates the timing

7. -The PSU has interrupt pending before Priorlty In is enabled.
8. 600 ns max for DL/DM,

requirements, with resulting recommended RAM
characteristics as follows:

Access Time
Address/Data Stable Time*

5650 ns max
580 ns max

SMI System RAM Characteristics
The following RAM characteristics are recommended for
use with the SMI, based on the waveforms shown in

Figures 12, 14, 16, and 18.

900 ns max

Access Time

Address Setup Time to Write 600 ns max
Data Setup Time to Write 550 ns max
Write Pulse Width 350 ns max
Data and Address Hold Times 200 ns max

The above times must also allow for any buffer delays
that may be present on the data bus.

*In most memory specifications this is the cycle enable width during
Read or Write.
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DC Characteristics Absolute Maximum Ratings
The dd characteristics of the F3852 DM! and F3853 SMI These are stress ratings only, and functional operation at
are provided in Table 5. these ratings, or under any conditions above those
. ; indicated in this data sheet, is not implied. Exposure to
Supply Currents - , the absolute maximum rating conditions for extended
- Test periods of time may affect device reliabllity, and
Symbot | Characteristic |Min | Typ | Max | Unit Conditions exposure to stresses greater than those listed may cause
- permanent damage to the device.
lpp Vpp Current 35| 70 { mA | f=2MHz,
Outputs Vaa - =03V, +15V
Unloaded Voo -03V, +7V
leg Vgg Current 13 | 30 | mA | f=2 MHz, All Other Inputs and Outputs -03V,+7V
N Outputs Storage Temperature -56°C, +150°C
Unioaded Operating Temperature 0°C, +70°C
Note
All voitages with respeci 1o Vgg.
Recommended Operating Ranges
Part Supply Voltage (Vpp) Vaa
Number Min " Typ Max Min Typ Max Vss
F3852/F3853 +4.75V +5V +5.25V +11.4V +12V . +126V ov
Ordering Information
Order Code Package Temp. Range*
F3852PC Plastic (o]
F3852PL Plastic L
F3852DC Ceramic C
F3852DL Ceramic ‘L
F3852DM Ceramic M
F3853PC Plastic C
F3853PL ~ Plastic L
F3853DC Ceramic c
F3853DL 1 Ceramic . L
F3853DM Ceramic M
*C=Commerclal Temperature Range 0°Cto + 70°C
L= Limited Temperature Range —40°C to +85°C
M = Military Temperature Range —55°C to + 125°C
= < - e
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Table 5 DMI and SMI DC Characteristics
Vss=0V,Vpp=+5V 5%, Vgg= +12V 5%, To= 0°C to + 70°C, unless otherwise noted.

Signal Symbol Characteristic Min Max Unit Test Conditions
Data Bus (DBy~DB5) Vin Input High Voltage 29 Voo Vv
Vi input Low Voltage Vss 0.8 \
Von Output High Voltage 3.9 Vop v loy= — 100 xA
VoL Output Low Voltage Vss 0.4 \ loL= 1.6 mA
/™ Input High Current 3 #A | Viy=Vpp, 3-State Mode
e Input Low Current -3 pA | Viy=Vgs, 3-State Mode
Address Lines (ADDRg-ADDRys) VoH Output High Voltage 4.0 Voo v lon=—1mA
and RAM WRITE VoL | Output Low Voltage Vss 04 | V |lgL=32mA
L Leakage Current 3 #A | Vy=Vpp, 3-State Mode
L Leakage Current -3 uA | Viy=Vgg, 3-State Mode
Clock (¢, WRITE) Vi Input High Voltage 4.0 Vop A
Vi Input Low Voltage Vss 0.8 v
I Leakage Current 3 pA  IViN=Vpp
MEMIDLE, CYCLE REQ, CPU READ Vo Output High Voltage 3.9 Voo \ lon=~1mA
VoL Output Low Voltage Vss 0.4 \ lor=2 mA
Control Lines (ROMC(-ROMCy), Vi Input High Voltage 3.5 Vop \
PRI Vi Input Low Voltage Vss 0.8 Vv
L Leakage Current 3 pA  IViN=6V
REGDR, CPU SLOT Vou Output High Voltage 3.9 Voo A lon= —300 xA
VoL Output Low Voitage Vss 04 \ lor=2mA
Vin Input High Voltage 35 Vpp V' Internal Pull-Up
Vi Input Low Voltage Vss 0.8 \
he Input Low Current -3.5 -140 | mA |V|N=0.4V & Device
(REGDR) Outputting a Loglc *“1”
I Leakage Current 3 A V=6V
Interrupt Request (INT REQ) Vou | Output High Voitage V | Open-Drain Output [1}
VoL Output Low Voltage Vss 0.4 \ loL=1mA
I Leakage Current 3 pA  |[ViN=Vpp
External Interrupt (EXT INT) Vin input High Voltage 35 '
ViL Input Low Voitage 0.8 \J
Vie Input Clamp Voltage 15 A hiy=185 pA
M input High Current 10 #A  IViN=Vpp
I Input Low Current -255 sA  [ViN=2V
h Input Low Current -150 -500 rA  |Vin=Vss[1]

Notes

1. The values are -100 zA and -750 ¢A for DL/DM extended

temperature ratings.

2. Posilive current is defined as conventional current flowing into the

pin referenced.
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