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Description 

The Fairchild F3851 and F3856 are the principal program 
storage devices for the Fa microcomputer system. The 
F3851 provides 1024 bytes of ROM; the F3856 provides 2048 
bytes. The program storage unit (PSU) Is customized with 
programs and permanent data tables, which are specified 
as ROM masks. 

The PSU devices have two 8-bit, bidirectional I/O ports, 
interrupt logic, a programmable timer, and a pulse width 
measurement circuit. They also contain memory addressing 
logic with data counters and program counters. The inter
rupt logic responds to requests from an external device and 
internally from the timer. The pulse width measurement cir
cuit (F3856) is a combination of these two capabilities. 

The PSU devices are manufactured using N-channel, iso
planar MOS technology; therefore, power dissipation is very 
low, typically less than 275 mW. 

Connection Diagram 

1/0 i7 DB, 

1/0 A? DB<; 

VGG iiO'B. 

VDD 110 A;; 

EXTmT 110 As 

PRi OUT IIOB; 

WRITE DBs 

~ DB, 

tNT REO 1/0 s:; 

PRliN I/O~ 

DB DR 1/0 As 
STROBE/NC' I/OS:; 

ROMC4 DB, 

ROMC3 DB, 

ROMC, I/O B2 

ROMel 110 A; 

ROMCo 110 A, 

Vss i/o iii 

110 Ao 08, 

II0Bo 20 080 

3·31 

F3851/F3856 
Program Storage Unit 

Microprocessor Product 

• 102412048 Bytes of Program Storage 
• Internal Memory Addressing logic 
• 18 Bidirectional, Individually Controlled 110 

Lines, Organized as Two 80BIt Porta 
• Programmable Timer (F3858)- Preset, Start, Stop, 

and Read·Back Ability; Four Selectable Timer 
Count Ratea, and Pulse Width Measurement 

• Full Intenupt Lavel- Dalsy·Chaln Expandable, 
Independent Intenupt Address Vectors 
for Timer and External Intenupt 

.2 MHz Operation 
• TTL and LSTTL Compatible 
• Low Power Dissipation, Typically Lass Than 275 mW 
• +5 V and +12 V Power Supplies 

Signal Functions 
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Device Organization 

The PSU Is more than a read-only memory unit: every mem
ory device within the Fa system contains its own memory 
addressing logic along with associated address registers. 
Refer to figure 1 for a simplified block diagram of the PSU. 
A Single B-bit data bus provides all necessary communlca· 
tlon between a PSU (or any other memory device) and an 
F3850 CPU. 

The PSU has an elementary arithmetic unit that can Incre
ment and add 16-bIt data units; for memory addressing 
logic, these two operations are sufficient. The PSU Is func
tionally Illustrated In figure 2. These devices also contain a 
control unit that decodes the five read-only memory control 
(ROM C) lines, generated by the CPU, as though they were a 
5-blt instruction code. Similar to the CPU, the PSU gener· 
ates Internal signals to control data flow and arithmetic 
logic within Itself. One control output, data bus drive 
(DBDR), Is generated to coincide with data being output 
by the PSU. 

Figura 1 PSU Simplified Block Diagram 
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System Clock Timing 

All timing within the F3851/F3856 PSU Is controlled by the 
+ and WRITE Signals, which are generated from the F3850 
CPU. Refer to the F3850 data sheet for a description of 
these clock Signals, The WRITE clock refreshes and up
dates PSU address registers, which are dynamic. The + 
clock drives sequencing logic to precharge the ROM matrix; 
it also drives the programmable timer. 

110 Por1s 

The unit contains four preassigned 110 port addresses: the 
two lowest are assigned to 110 ports A and B and are used 
to transfer data to and from external devices. The other two 
110 addresses are assigned to the programmable timer and 
the Interrupt control register and are treated as 110 ports. 
Associated with the 110 ports Is an 110 port address select 
register (ASR). This is a 6-blt register for the F3851 and a 
5-blt register for the F3856. The contents are a mask option, 
which must be specified at the time the PSU Is created. The 
ports are addressed as follows: 
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For example, If the six binary digits are 000010, the four 1/0 
port addresses are H'08: H'09: H'OA', and H'OB'. 

When a logic 1 Is output to 1/0 port A or B, It places a 0 V 
level on the output pin. This same Inverted logic applies to 
Input. 

The F3851 110 ports, timer, and I nterrupt control register are 
not initialized during the power~n reset cycle. The F3856 
I/O ports and Interrupt control register are Initialized during 
both the power~n or external reset cycle; the timer register 
Is not initialized during power~n or external reset cycles. 

figure 2 PSU Functional Diagram 
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ROM Addressing 

The F3851 8K PSU has 1024 bytes of read~nly memory; the 
F3856 16K PSU has 2048 bytes. This ROM array may con
tain object program code andlor tables of nonvarylng data. 
Every PSU Is implemented using a custom mask that speci
fies the state of every ROM bit and certain address mask 
options that are external to the ROM array_ 
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The ROM addressing logic consists of 16-bit registers: pro
gram counter Pca, stack register PC1, and data counter DCo. 
Data counter DCl is provided on the F3856 as an additional 
buffer for DCa-

A 6-blt page select register and 1o-blt address select regis
ter provide decode logic for the F3851_ The F3856 uses a 
5-blt page select register and an 11-blt address select 
register_ 

Program Counter, Data Counter, and Stack Registers 
Program counter Pea always addresses the memory loca
tion out of which the next program instruction byte Is read. 
If the instruction requires data (I.e., an operand) to be 
accessed, data counter ceo must address memory for this 
purpose; pca cannot be used to address data, since it is 
saving the address of the next instruction code. By using 
the exchange DC instruction in the F3856 program, the two 
data counter contents of DCa and DCl can be exchanged. 

The provision of two address registers, Pea and DCa, is a 
convenience to the F3850 CPU and Is not a necessary part 
of the memory addressing logic sequence within a PSU. 
Address decoding is identical, whether originating in pca or 
DCa· 

The Pea, PC" and DCa are loaded from two consecutive 
single-byte inputs on the data bus; PCl and DCa are trans
mitted as two single-byte outputs on the data bus. The con
tents of DCa and Del of F3856 can be exchanged in one 
Instruction. 

Stack register PCl is a buffer for program counter PCO; the 
contents of PCl are never used directly to address memory. 
When an interrupt Is acknowledged, the contents of pca are 
saved in PC1. 

Page Select and Address Select Registers / 
Ali memory addresses are 16 bits wide, whether originating 
in the program counter or in the data counter. Address 
decode logic within the PSU separates the 16-bit address 
into two portions: the low order addresses the ROM storage 
bytes; the high order addresses the page. 

F3851 

F3856 

High-Order 
Byte Address 

1024 Byte Select 
6 Bits 

2048 Byte Select 
5 Bits 

Low-Order 
Page Address 

64 Page Options 
10 Bits 

32 Page Options 
11 Bits 
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If the hlgh-order bits of the address coincide exactly with 
the page select mask, an enable signal Is generated, caus
Ing the PSU logic to respond to a memory access request. If 
the high-order bits of the address do not coincide exactly 
with the page select, no enabling signal is generated and 
the PSU does not respond to memory access requests. 

The page select register identifies the memory addressing 
space of the individual PSU device. Each of the 32 (or 64) 
page select options allowed by the 5-blt (or 6-bit) page 
select register identifies a single address space consisting 
of 2048 (or 1024) continguous memory addresses. 

Incrementer Adder logic 
There are only two arithmetic operations that memory 
devices need to perform on the contents of memory address 
registers: 

1. Increment by 1 the 16-bit value stored In address pca or 
DCa· 

2. Add an 8-bit value, treated as a signed binary number 
(subject to twos complement arithmetic) to the 16-bit 
value stored in an address register. If the 8-blt value is 
being treated as a signed binary number, the high-order 
bit of the 8-bit value is the sign bit; the sign bit must be 
propagated through the missing high-order eight bits. 

The PSU control unit implements the incrementer adder 
logic through control signals internal to PSU device logic. 

Addressing ConSistency In Multiple 
Memory Devices 
When an ROMe state specifies a memory access, only one 
memory device responds to the memory access operation 
itself. However, every memory device responds to ROMC 
states that call for modifying the contents of a program 
counter or data counter register. Providing every memory 
device that is connected to the 8-bit data bus of an F3850 
CPU is also connected to the ROMe control lines of the 
same CPU, address contentions cannot arise. Every memory 
device simultaneously receives the same ROMe state sig
nals from the CPU; every memory device responds to ROMC 
states by identically modifying the contents of memory 
address registers, if such modifications are specified. 
Therefore, every pca register on every memory device 
always contains identical information; the same is true for 
DCa and PCl registers. 

Only one memory device (the one whose address space 
includes the specified memory address) actually responds 
to any memory access request. To avoid addressing con
flicts, It is only necessary to ensure that the following 
conditions exist: 
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Signal DescrIptions 
The psu Input and output signals are described in table 1. 

Table 1 PSU Signal Descriptions 

Mnemonic Pin No. Name Description 
Clock 

+ 8 Clock The two clock input signals that originate at the 
WRITE 7 F3850CPU. 

110 Ports • 110 Ao-1I0 A7 19,24,25, 110 Ports A Bidirectional ports through which the PIO 
30,31,36, communicates with logic external to the 
37,2 microprocessor system. 

I/O 80-1/0 B7 20,23,26, 1/0 Ports B 
29,31,35, 
38,1 

Control 
ROMCo-ROMC4 17,16,15, Read-Only Input signals that originate at the F3850 CPU 

14, 13 Memory Control control internal functions of the PSU. 

Data Bus 
DBa-DB7 21,22,27, Data Bus Bidirectional 3-state lines that link the PSU to all 

28,33,34, other devices within the microprocessor system. 
39,40 

DBDR 11 Data Bus Drive A low output, open-drain signal that indicates the 
data bus currently contains data flowing from the 
PSU. 

Strobe 
STROBE 12 Strobe This output signal provides a positive pulse 

whenllO port A Is being read by an input instruc-
tion or is being updated by an output instruction 
(F3856). 

~iFI/ 5 External Interrupt A hlgh-to-Iow transition on this Input signal is 
Interpreted as an interrupt request from an 
external device. 

iN'f REO 9 Interrupt Request This output signal is the iiiii' REO input to the 
F3850 CPU; it must be outj:2ut low to interrupt the 
CPU, which occurs only if PFii iN is low and PSU 
interrupt control logic is requesting an interrupt. 

PRI iN 10 Priority In Unless this ~t signal is low, the PSU does not 
set the INT signal low in response to an 
interrupt. 

PRIOur 6 Priority Out This output signal becomes the PRI iN signal to 
the next device in the interruPt-pri~ daisy 
chain; it is output high unless the m signal is 
entering the PSU low and the PSU is not 
requesting an Interrupt 

Power 
Voo 4 Power Supply +5V ±5% 

VGG 3 Power Supply +12V ±5% 

Vss 18 Ground System ground - 0 V; Voo and VGG are referenced 
to Vss. 

3-35 



1. All memory devices must receive the same ROMC state 
signals from one CPU and must contain Identical 
Information. 

2. Page select masks must not be duplicated-more than 
one memory device cannot have the same memory 
space. 

3. The memory address contained in the specified register 
(PCo or DCo) must be within the memory space of at 
least one memory device. 

figure 3 Deta Bus TIming 
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ROMC Stet.e 
Table 2 lists the data bus contents as a function of ROMC 
states. 

Instruction Execution 

The PSU responds to Signals that are output by the F3850 
CPU In the course of Implementing instruction cycles. Refer 
to table 2 for a summary of the data bus response to the 
ROMC states generated by the CPU. 

Data Output by the PSU 
Figure 3 provides timing when the PSU outputs data on the 
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data bus. This timing applies whenever a PSU Is the data 
source. The PSU places data on the data bus. even In the 

worst case. In time for the setup required by any F3850 CPU 
destination (refer to the F3850 CPU data sheet). 

Table 2 Deta BU8 Contenta a8 • Function of the ROMC State 

ROMCState If F3851/F3856 PSU 18 the Source· 

(Hex) Description of Data 

00 Instruction 
01 Offset for branch 
02 Operand 
03 Operand 
04 
05 
06 Upper byte. DCa 
07 Upper byte. PC, 
08 
09 Lower byte. DCa 
OA 
OB Lower byte. PC, 
OC Byte for Pca. lower 
00 
OE Byte for DCa. lower 
OF Lower byte of interrupt vector if it is source of 

the Interrupt 
10 
11 Byte for DCo• upper 
12 
13 Upper byte of interrupt vector if it is source of 

the Interrupt 
14 
15 
16 
17 
18 
19 
1A 
1B Byte from I/O register, if selected 
1C 
1D 
1E Lower byte. POe 
1F Upper byte, PCo 

·Only drives the data bus within the segment of address space that belongs to the PSU . 
•• An entry In this column specifies the register from which a memory address was obtained. 

Note 1 
During INS or OUTS instruction for port 0 or 1: 110 byte 
During INS or OUTS Instruction for port 4-F: 1/0 address 
During all other instructions. F3850 does not drive. 
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If F3850 CPU Is the Source 

Address·· Description of Data 

pca 
pca 
DCa 
pca 

Byte to be stored 

=00 for PCo 

Offset for DCa 

PCa 

PCa 

PCo 
Byte for Pca. lower 

Byte for Pca. upper 
Byte for PC,. upper 
Byte for DCa. upper 
Byte for Pca. lower 
Byte for pc,. lower 
Byte for Dec. lower 
Byte fOr selected 1/0 port 

(Note 1) 



The data bus drive signal (DBDR) is low, while data output 
by the PSU is stable on the data bus. Thus, a I5lIDRlow 
signal indicates that the data bus currently contains data 
flow~om a PSU. For systems with more than one PSU, 
the I)"8[)R outputs can be wire-ORed and the result used as 
a bus data flow direction indicator. The DBDR signal 
remains low until timing delay tda Into the instruction cycle 
following the one in which ~ was set low. 

Data Input to the PSU 
When the PSU receives data off the data bus, In the worst 
case, the data must be added to a 16-bit number within the 
PSU adder/lncrementer. This worst case corresponds to 
data coming from the accumulator of the CPU for an ADC 
instruction or from a memory device for a BR instruction. 
For this worst case, arriving data must ailow sufficient time 
for 16-bit adder logic (time delay td4 in figure 3 identifies this 
worst-case timing). 

PSU InputlOutput InterfaCing 
The 1/0 ports with addresses XXXXXXOO and XXXXXX01 
(XXXXXX is the 6-bit 1/0 port address select) are used to 
transmit data between the PSU and external devices. The IN 
and INS instructions cause data at the 1/0 ports to be trans
mitted to the CPU; the OUT and OUTS instructions cause 
data in the CPU accumulator to be loaded into an 1/0 port. 
Each I/O pin has an output latch that holds the pin DC data. 

Input and output operations using the two PSU 1/0 ports 
execute in three instruction cycles. During the first cycle, 
the port address is transmitted to the data bus. During the 
second cycle, data is either sent from the accumulator to 
the ilO latch or enabled from the I/O pin to the accumulator, 
depending on whether the instruction is an output or an 
input. At the falling edge of the WRITE signal (marking the 
end of the second cycle and beginning of the third cycle), 
the data is strobed into either the latch (OUTS) or the 
accumulator (I NS), respectively. The third cycle is then used 
by the CPU for its next instruction fetch. 

1/0 Port Options 
Data bus timing associated with the execution of 1/0 
Instructions does not differ from data bus timing associated 
with any other data transfer to or from the PSU. However, 
timing at the 1/0 port itself depends on which port option is 
being used. Figures 4, 5, and 6 illustrate the three port 
options; figure 7 illustrates timing for the three cases. 

Standard Pull-Up Configuration (Figure 4)-AIlI/0 port bits 
should be set for a high level, before data input, to prevent 
incoming logic Os from being masked by logic 1s preset at 
the port from previous outputs. In some instances, the abil· 
Ity to mask bits of a port to logic 1 is useful. (Note that logic 
1 becomes a 0 V electrical level at the 1/0 pin; logic 0 cor
responds to a high electrical leveL) 
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Each 1/0 port pin is a wire-AND structure between an Inter
nallatch and an external signal, if any. The latch is always 
loaded directly from the accumulator. Each I/O pin is set 
high or low under program control. If a 1 (high) Is presented 
at the latch, gate (b) turns on and gate (a) turns off, so that 
P is at Vss (low). If a 0 (low) is presented at the latch, gate (al 
turns on and gate (b) turns off, so that P is at Voo (high). 

When data Is output through an I/O port, the pin is connect
ed directly to a standard TTL gate Input. Data Is Input to the 
pin from a TTL output. In normal operation, high or low 
levels at P drive the external TTL device Input transistor 
(d). If a low level is set at P, transistor (d) conducts current 
through the path J, I, P, and FET (b). This is transferred as 
a low level to the rest of the circuits In the TTL device and 
results in a high or low level at the output of the device, 
depending on its characteristics. If the level at P is set high, 
transistor (d) cuts off and a high level is transferred by (d). 
When data Is input to the I/O pin, a high or low Signal at the 
pin transfers a logic 1 or 0 to the accumulator. 

Since the I/O pin and the TTL device output at 0 are wire
ANDed, it is possible for the state of one to affect the trans
fer of data out from the I/O pin or in from the TTL device 
output. For example, If the latch in the I/O port is set 50 that 
the pin Is clamped low by (b), the level at 0 cannot pull P 
high. Conversely, if P is clamped to a low level by (c), setting 
the latch for a high level has no effect. 

Open-Drain Configuration (Figure 5)-When the I/O port Is 
configured as shown in figure 5, the drain connection of 
FET (a) is open, i.e., not connected to Voo through a pull·up 
transistor. This option is most useful In applications where 
several signals (poSSibly several I/O port lines) are to be 
wire-ORed together. A common external pull-up, AL, is used 
to establish the logic 1 levels. Another advantage of this 
option Is that the output (point y) can be tied through a pull
up resistor to a voltage higher than Voo (clear up to VGGl for 
interfacing to external circuits requiring a higher logic 1 
level than Voo provides. 

If a high level is present at point X (coming from the port 
latch), FET (a) will conduct and pull point Y to a low level by 
current flow throlJgh AL. This low level at Y causes transis
tor (b) to turn on and present a low level to the input TTL 
circuit. 

If a low level Is present at X, FET (a) turns off and pOint Y is 
pulled toward Voo by RI.:. This causes transistor (b) to turn 
off and present a high level to the internal TTL circuits. 

When data Is input, a high level at the base of transistor (c) 
causes (c) to conduct and pull point Y low, with current flow 
through TL. This transfers a high level to the internal I/O port 
logic through Inverting action by the hysteresis circuit. If a 



Figure 4 Standard Pull-Up Configuration 
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low level is present at the base of (c), conduction stops and 
point Y Is pulled toward Voo by RL' This Is then transferred 
as a low level to internal 110 port logic through the hystere
sis circuit. 

Driver Pull-Up Configuration (Figure 6).,...... Figure 6 shows the 
110 port driver pull-up option used to drive an LED Indicator. 
This application Is typical of a front-panel address or data 
display, where a row of LED Indicators shows the logic 
state at each pi n of an 110 port. 

A high level at X turns FET (b) on and (a) off, providing a 
path for current through resistor R from the base of transis
tor (c). This stops (c) from conducting and the LED does not 
light. If a low level Is present at X, (b) turns off and (a) turns 

• 



on, providing a path for current from Vee through (a) to R. 
This current through R turns on (c), which causes the LED to 
conduct and be lighted. 

The three options for 1/0 port output configurations describ
ed above are provided to aid the designer in optimizing 
(minimizing) the system hardware for a particular applica
tion. The choice in configuration is specified as a mask 
option by the designer. 

Figure 7 PSU 1/0 Port Timing 

Refer to the "Timing Characteristics" section for all signal 
characteristics. 
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F3856 1/0 Strobe 
An additional output strobe signal is provided on the F3856 
to Indicate the execution of an Input or output instruction 
for the low address 110 port on the PSU circuit. (This Is port 
4 of the PSU circuit with the 4-7 address.) A pulse of the 
duration of the WRITE clock on the STROBE pin Is provided 
at the end of the second cycle of the 110 instruction for this 
port. Figure 8 shows the timing relationship of this output 
with respect to the execution being performed. 

Although this pulse appears for both Input and output 
instructions for this port, two different Signals for input only 
are derived from the external gating of the STROBE and 
ROM Co Signals, as shown below. 

ROMCo ----. __ +-_ OUTPUT ONLY 
STROBE------~-

L;. - ,~o," 

F3851 

During input instrucions, the trailing edge of the STROBE 
signal is used to indicate to the external device that the 
current data on the 1/0 port is read and new data can be 
changed. For example, if a shift register is connected to the 
110 port, the trailing edge of the STROBE signal is used to 
advance the shift register. 

During output instruction, the trailing edge of this STROBE 
signal indicates that the new data on the 110 port latches is 
being changed. The output on the latches becomes true 
after typically 500 ns of the trailing edge of this signal. 

1_""_( 1-.h-1 
X 
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DATA STABLE X DATA MAY CHANGE 

STABLE 

STABLE 

STABLE 

F3851 Programmable Timer 

The F3851 PSU has an B-bit shift register, addressable as 
110 port XXXXXX11, that can be used as a programmable 
timer (XXXXXX is the 6-blt 110 port address select, a PSU 
mask option). Figure 9 illustrates the shift register logic and 
the exclusive-0R feedback path. 

Based'on the logic illustrated In figure 9, binary values in 
the range 0 through 254, when loaded into the timer, are 
converted Into "timer counts." As shown in table 3, "timer 
contents" is the actual binary value loaded into a timer, and 
"timer counts" is the corresponding number of time inter
vals the timer takes to time out. Data cannot be read out of 
the programmable timer 110 port. 

As described in the Guide to Programming the F8 Micro
computer, an assembly-language program specifies timer 
counts, and the assembler converts timer counts into the 
binary value that must be loaded into the programmable 
timer. This Is the value given under "Contents" In table 3. To 
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Agure 8 1/0 Instruction Fetch and Strobe TIming 
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STROBE----------------------_______ ~. • • 

---------
Figure 9 F3851 Timer Block Diagram 

PRESET TO GIVE TIMER CLK 
AnER TWO ADDITIONAL ¢ PERIODS 

WHENEVER TIMER IS LOADED 
JAM 8 BITS PARALLEL 

IF LOADED 

DECODE TIMER STATE 
'FE' AS TIME,OUT > 

o Q 
T& 

T5 

~--------(],r---------------
T1 

use a programmable timer, bypassing assembly·language 
programming, load the programmable timer with the value 
given under "Contents" In table 3 to time out after the num· 
ber of intervals given under "Counts," 

It is also 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. 

The OUT or OUTS Instruction Is used to load timer counts 
into the programmable timer. The contents of the program· 
mabie timer cannot be read using an IN or INS instruction. 
The timer times out after a time interval given by the prod· 
uct (period of + clock x (timer counts) x 31). For example, a 
value of 200 (11001000, or H'CS, loaded into the program
mable timer becomes 215 timer counts. The timer. therefore, 
times out In 3.33 ms, if the period of clock signal + is 500 ns. 

A value of 255 (H'FF' loaded into a programmable timer 
stops the timer. 
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All timers run continuously, unless they have been stopped 
by loading H'FF' Into the timer. Upon timing out, the timer 
transmits an interrupt request to the interrupt logic. If 
proper interrupt logic conditions exist, the timer interrupt 
request is passed on to the CPU through the INT REO 
signal. 

After a programmable timer has timed out, it again times 
out after 255 timer counts; therefore, If the programmable 
timer Is left running, it times out every 7905 + clock periods, 
or every 3,953 ms for a 500 ns 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 thing as 
counting down to zero, 

When the timer and timer Interrupt are being set to lime a 
new Interval, the timer is always 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 acknowledged 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 errors. Prior time-outs of the timer are 
latched In the Interrupt logic of the PSU, even while timer 
interrupts are disabled. When the timer is enabled, an 
immediate interrupt acknowledge occurs if, by chance, the 
continuous-running timer happens to time out while timer 
Interrupts are disabled. 

If the timer Is loaded Just before enabling timer interrupts, 
loading the timer clears pending timer interrupts. Now a 
spurious Interrupt request does not exist when the timer 
Interrupt Is enabled. 

Figure 10 illustrates a possible signal sequence for a timer 
that Is Initially loaded with 200, then allowed to run con
tinuously. 

Figure 10 Tlm.Out and Interrupt Request Timing 

F3851 

F3851 Interrupt Control Register 

The interrupt control register (lCR) has the 110 port address 
XXXXXX10 (where XXXXXX is the 6-blt 110 port address 
select). Data is loaded into this register (1/0 port) using an 
OUT or OUTS instruction. Data cannot be read out of this 
register. The contents of the ICR are interpreted as follows: 

Contents of 110 Port 

B'XXXXXXOO' 
B'XXXXXX01 ' 

B'XXXXXX10' 
B'XXXXXX11' 

Interpretation 

Disable all interrupts 
Enable external interrupt, 
disable timer interrupt 
Disable ali interrupts 
Disable external interrupt, 
enable timer interrupt 

_a.a m'---1~--3.95a ml--+t_-3.953 ms __ 

Teble 3 F3851 Timer Counts 

Contents Counts Contents 
of to of 

Counter InterTUpt Counter 

FE 254 40 
FO 253 9A 
FB 252 34 
F7 251 89 
EE 250 D3 
DC 249 A7 
B8 248 4F 
71 247 se 
E3 248 3C 
C7 245 78 

A - 200 LOADED INTO TIMER 
B - FIRST TIME OUT 
C - SECOND AND SUBSEQUENT TIME·OUTS 
D - INTERRUPT SERVICE ROUTINES BEING ENTERED BY CPU 
1 •• 1,.1. - INTERVALS BETWEEN TIME·OUT INTERRUPT REQUEST REACHING 

INTERRUPT LOGIC AND SERVICE ROUTINES BEING ENTERED BY CPU 

Counts Contents Counts Contents 
to of to of 

InterTUpt Counter InterTUpt Counter 

189 02 124 9F 
188 A5 123 30 
187 4B 122 7C 
186 96 121 F8 
185 20 120 F1 
184 5B 119 E2 
183 B7 118 C5 
182 8E 117 SA 
181 00 118 15 
180 BA 115 2A 
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Counts 
to 

Interrupt 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
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Table 3 F3851 Timer Counts 

8E 244 FO 179 75 114 55 49 
10 243 EO 178 EB 113 AA 48 
3B 242 C1 177 D6 112 54 47 
76 241 82 176 AD 111 A8 46 
ED 240 04 175 5A 110 50 45 
DA 239 06 174 85 109 AO 44 
B4 238 12 173 6A 108 41 43 
68 237 24 172 D5 107 83 42 
D1 236 48 171 AB 106 06 41 
A3 235 90 170 56 105 OD 40 
47 234 21 169 AC 104 1A 39 
8F 233 42 168 58 103 35 38 
1F 232 84 167 B1 102 6B 37 
3F 231 'A 166 62 101 D7 36 
7E 230 14 165 C4 100 AF 35 
FC 229 28 164 88 99 5E 34 
F9 228 51 163 11 98 8D 33 
F3 227 A2 162 22 97 78 32 
E6 226 45 161 44 96 F6 31 
CD 225 88 160 89 95 EC 30 
98 224 17 159 13 94 D8 29 
36 223 2E 158 26 93 BO 28 
6D 222 5D 157 4C 92 60 27 
DB 221 88 156 98 91 CO 26 
B6 220 77 155 30 90 80 25 
6C 219 EF 154 61 89 00 24 
D9 218 DE 153 C2 88 01 23 
B2 217 BC 152 84 87 03 22 
64 216 79 151 03 86 07 21 
C8 215 F2 150 10 85 OF 20 
91 214 E4 149 20 84 1E 19 
23 213 C9 148 40 83 3D 18 
48 212 93 147 81 82 7A 17 
8D 211 27 146 02 81 F4 16 
18 210 4E 145 05 80 E8 15 
37 209 9C 144 OB 79 DO 14 
6F 208 38 143 16 78 A1 13 
DF 207 70 142 2C 77 43 12 
BE 206 E1 141 59 76 87 11 
7D 205 C3 140 B3 75 OE 10 
FA 204 86 139 66 74 1C 9 
F5 203 OC 138 CC 73 39 8 
EA 202 18 137 99 72 72 7 
D4 201 31 136 32 71 E5 6 
A9 200 63 135 65 70 C8 5 
52 199 C6 134 CA 69 97 4 
A4 198 8C 133 95 68 2F 3 
49 197 19 132 2B 67 5F 2 
92 196 33 131 57 86 8F 1 
25 195 67 130 AE 65 7F 0 
4A 194 CE 129 5C 64 FE 254 
94 193 9D 128 89 63 
29 192 3A 127 73 62 
53 191 74 126 E7 61 
A6 190 E9 125 CF 60 
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In these I/O port contents definitions, X represents "don't 
care" binary digits. 

F3aS8 Timer and Intenupt Control Registers 

The F3856 logic responds to an interrupt request that can 
originate Internally from the timer logic or from Input by an 
external device, or from the pulse width measurement cir· 
cults. Interrupt functions present in the F3856 Include the 
ability to program the active transition of the external Inter· 
rupt, the ability to have both the timer and the external 
Interrupts active at the same time, and the ability to mea· 
sure pulse width of an external signal. 

The timer Is an 8-blt binary count-down register that Is used 
in conjunction with interrupt logic to generate real·time 
intervals, to measure elapsed time between two events, or 
to measure a pulse width appearing on the EXT INT signal. 
The timer Is selected to run In one of four values provided 
by the prescaler and can be made to start counting or stop 
counting under program control. Also, the timer contents 
can be read back under program control. 

A zero-detect circuit In the timer detects transitions from a 
one-count to a zero-count and provides a signal to the inter· 
rupt circuits. If all other conditions are satisfied, interrupt 
circuits, after receiving this signal, request an interrupt 
service from the CPU. 

An external interrupt can be selected under program control 
to detect the falling or rising edge of the signal. The active 
edge is determined by the contents in a bit in the interrupt 
control register. 

Both interrupts can be enabled at the same time. When 
both interrupts are enabled, they are serviced on a first
come, first·served basis. For example, if the timer interrupt 
arrives later than the unserviced external interrupt, the 
external interrupt Is serviced first, and the timer interrupt 
remains stored until it Is serviced or cleared. If both 
interrupts arrive at the same cycle, the timer interrupt is 
handled first. 

The Internal timer register (TR) and Interrupt control register 
(ICR) are associated with the two high address ports. The 
TR, depending on various functions, Is In one of two modes: 
stationary or run. In the stationary mode, the contents of the 
TR remain unaffected. In the run mode, the TR is a binary 
count-down register, which decrements every 2, 8, 32, or 128 
+ clock time, depending on the value of the two prescaler 
bits on the ICR. A circuit detects the one-count·to-zero-count 
transition of the register and stores it in a flip·flop for 
interrupt purposes. This fllp·flop is cleared any time a new 
value is loaded into TR. 
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The flip-flop is not cleared by a loading of ICR. While count· 
ing, the timer jumps from all·zero value to all-one value and, 
depending on prescaler values, provides an Interrupt period 
of every 512, 2048, 8192, or 32768 + clocks. 

If the timer Is in the run mode and the ICR Is set for a 
prescaler value of 2 at the time a value of 2 or 1 Is loaded 
Into the TR, the next transition from a one-count to a zero
count is not detected. 

F3858 Interrupt Control Register Configuration 
The ICR Is a 7·blt register used to define various modes of 
Interrupt, the value of the prescaler, and external pulse 
width measurement. This register Is loaded by output in· 
structlons; no provision is made to read the contents of this 
register. The ICR, along with the I/O ports on the F3856, is 
reset to zero during the reset sequence. 

The configuration of this register is shown in figure 11. 

Figure 11 F3858 ICR Configuration 

II l ~' [ lO~AL INTERRUPT CONTROL BITS 

L PRESCAlER CONTROL BITS 
START/STOP BIT 

EDGE DETECT BIT 
EXTERNAL PULSE WIDTH MODE 

LoeBllnterrupt Control (Bits 0-1)-These modes define 
the Interrupt state of the timer and external interrupts 
(see table 4). 

Table 4 F3858 Timer and External Interrupt Modes 

Bit 1 

o 
o 

Bit 0 

o 
1 
o 

Function 

No Interrupt 
Enable External Interrupt Only 
Enable Both External and Timer 
Interrupts 
Enable Timer Interrupt Only 

Presealer Control (Bits 2-3)-These bits define one of the 
four different prescalers for the timer (refer to table 5). 



Table 5 F3858 Timer Preacaler Mod .. 

Timer Timer 
Prescaler Reaolutlon PerIod 

BH 3 8H2 Value at 2 MHz at2MHz 

1 1 2 1,..s 256 jI.S 
1 0 8 4,..s 1.024 ms 
0 0 32 16j18 4.095ms 
0 1 128 64j1.S 16.384 ms 

Start-5top Timer (BIt 4)-This bit controls the TR. When at 
0, the TR Is In the run mode; when at 1, the TR Is in the sta
tionary mode. 

Edge Detect Control (Bit 5)-This bit defines the active 
edge of the EXT INT Input signal as the source during 
external Interrupts. When this blt Is at 0, the failing edge Is 
active; when It Is at 1, the rising edge Is active. 

External Pulse Width Mode (Bit 6)-Vllhen this bit Is at 0, no 
special function Is performed and the interrupts and timer 
circuits are controlled by bits 0 through 5 of the ICR. How
ever, when this bit Is at 1, the special function of pulse 
width measurement Is performed. 

Pul .. Width Measurement 
The following procedure Is used to measure pulse width for 
the F3856 PSU (refer to figure 12). 

1. Before the pulse arrives, set the ICA as follows: 

a. Set the external pulse width mode bit to 1. 

b. Set the edge detect bit to 1 for a negative pulse or 
to 0 for a positive pulse. 

c. Set the startlstop bit to 1 (stop mode). 

d. Set the prescaler bits to the value of prescaler 
desired. 

e. Set the interrupt bits to turn on both Interrupts. 

FlgUN 12 F3858 Pul .. Width Measurement 

SETUP 
REGISTERS TIMER STARTS 

EDGE DETECT BIT = 1 
EXTINT---r-------------------;I~ 

EgoE DETECT 
BIT =0 EXT INT __ + __________________ ......t 
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2. Load TR with an Initial value. 

3. As soon as the pulse arrives, the timer starts counting 
and provides the timer Interrupts at zero crossing. 

4. At the end of the pulse, the timer stops counting and 
provides an external interrupt, Indicating the end of the 
pulse. The timer contents can now be read under pro- • 
gram control for calculating the pulse width. 

In this procedure, both interrupts are enabled. It is possible 
to disable one or both Interrupts. If the external Interrupt is 
not enabled, the timer stops at the end of the pulse. How· 
ever, some means of Indication are necessary to detect the 
end of the pulse to the main program. If the timer Interrupt 
Is not enabled, the timer zero crossing Is not detected. If the 
pulse duration Is always short, such that the timer is 
stopped before reaching zero, It Is not necessary to enable 
the timer Interrupt. 

When the timer Is loaded with a zero count, the timer inter· 
rupt does not occur Immediately, although the timer Is a 
zer~unt. The timer Interrupt occurs only after the one-to· 
zero transition during the countdown. Hence, when the 
timer Is loaded with a zero count, the timer interrupt occurs 
after 258 timer counts. 

This feature of being able to load a zero count In the timer 
without getting interrupted allows the programmer to have 
complete control over the timer count and is also useful 
during the pulse width measurement mode. 

During reset procedures, the ICR Is loaded with zero, which 
disables the local Interrupt controls and establishes the 
trailing edge of the EXT REO input Signal as the active edge 
for the external Interrupt. The active edge of the external 
signal can be changed by bit 5 of the ICA. However, when 
this bit Is changed, and the level appearing on the external 
signals Is of the same level as the one obtained after the 
new active edge, an external Interrupt is generated. For 
example, when changing the active edge of the external slg· 
nal from trailing edge to riSing edge under program control, 
if the external Signal is already at a high level, an interrupt 
is generated. 

EXTERNAL 
INTERRUPT 



If such interrupts are undesirable, an additional step is nec
essary to disable the local external interrupt control during 
the change of ICR bit 5. For example, when loading the ICR 
for the change of direction, the external interrupt control 
can be disabled with the same instruction, and the next 
instruction can then enable it. 

Note that the feature of generating an interrupt by changing 
bit 5 of the ICR can be used for software (program-gener
ated) interrupts. 

PSU Interrupt Handling 

A typical Fa system interrupt Interconnection is shown in 
figure 13. Each PSU and PIO has a PRi iN and a PRI OUT 
line so that they can be daisy-chained together in any order 
to form a priority level of interrupts. Depending on the con
tents of the iCR, the interrupt control logiC can be accepting 
timer interrupts or external interrupts, or neither, but never 
both. 

Figure 14 is a diagram of the PSU interrupt logic. Between 
the EXT iNT input signal or the time-out input and the iNT 
REO output signal, there are three flip-flops. The EXT INT 
signal and the time-out interrupt input each have a synchro
nizing flip-flop and edge detect logic. 

Each edge detect ciock is followed by its own Interrupt flip
flop that latches the true condition. 

The outputs of the timer interrupt flip-flop and the external 
interrupt flip-flop are ORed to set the service request flip
flop, providing that an interrupt from some other PSU is not 
being acknowledged. 

The INT REO signal is the NAND of priority input and serv
Ice request. This is an open-drain signal. The iNT FiEQ sig
nal of several PSUs can be tied together so that anyone 
can force the line to 0 V if It Is requesting Interrupt service; 
~I·up to Voo is provided by the F3850 CPU to the INT 
REO input pin. 

The PRI iN signal Is part of the interrupt priority chain. The 
chain ~eglns by a strap to V~ ~ device in the chain has 
a PRI IN input signal and a PRI OUT output signal. The PRJ 
ffiii'signal of the PSU is active (0 V) only If the 15FiI iN 
signal is active (0 V) and service request is inactive This 
means that the PRI OUT and jjij'j' RE<5 Signals are alw~s at 
opposite levels. The PRI OUT signal becomes the PRI IN sig
nal for the next device in the interrupt priority daisy chain, if 
there is one. The function of the priority daisy chain is to 
ensure that just one device at a time is requesting Interrupt 
service. 
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The service request flip-flop cannot become set if another 
interrupt request is being acknowledged anywhere In the 
system. Rather, if an interrupt request has been latched into 
the timer interrupt flip-flop or the external interrupt flip·flop, 
the PSU logic waits until after the process of acknowledg
ing the other Interrupt has been completed before setting 
the service request. This precaution is necessary to ensure 
that the priority chain is not altered during acknowledge
ment; an error would occur if one half of the interrupt vector 
came from one device and the second half from some other 
device. 

The service request flip-flop is cleared after an interrupt 
from the PSU has been acknowledged. It is also cleared 
whenever the interrupt control register for the PSU is 
accessed by an output instruction. 

The conditions for setting the timer interrupt flip-flop and 
the external interrupt flip-flop differ slightly. External inter
rupts must be enabled before the external interrupt flip·flop 
can be set by a negative-going transition of the m jjij'j' sig
nal. However, the timer interrupt flip·flop is set by a timer 
time-out independent of the timer interrupt enable bit. This 
means that the PSU can detect a time-out interrupt that is reo 
quested while the PSU was checking for external interrupts. 

The timer interrupt flip-flop is cleared whenever the PSU 
device timer is loaded or when its timer interrupt has been 
acknowledged. The external Interrupt flip-flop is cleared 
whenever the device interrupt control register is accessed 
by an output instruction or when Its external interrupt has 
been acknowledged. 

Interrupt Acknowledge Sequence 
Upon receiving an interrupt request, whether from an exter
nal source through the 00 iNT Signal or from the internal 
timer, the PSU and CPU go through an interrupt sequence 
that ultimately results in the execution of an interrupt 
service routine located at the memory address indicated by 
the interrupt address vector. Figures 15 and 16 illustrate the 
interrupt sequences for the two cases. Events occurring in 
these sequences are labeled A through H. 

Event A-The initial interrupt request arrives. The falling 
edge of the EXT INT pin identifies an external interrupt. The 
rising edge of the interval timer output indicates a time-out. 

Event 8-The synchronizing flip-flop in the PSU control 
logiC changes state. 

Event C - The timer or external interrupt flip-flop goes true, 
indicating the local interrupt logic acknowledgement of the 
interrupt. The timer interrupt fIIp·flop always responds and 
saves the time-out occurrence, whereas the external inter-
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Figura 13 Fa System Interrupt Interconnection 

CONTROL LINES 
r------------, r-------------, 

CPU 

ICB 

PSu/PIO 
1 

PSUJPIO 
2 

PIO 
(n) 

SMI 

'-----------EXTERNAL INTERRUPT L1NES---------'--

Figura 14 Conceptual Illustration of F3851 PSU Intanupt Loale 

Note: All FFs are clocked by the WRITE signal. 

TIME·OUT 

IF I, SET BIT 7 OF INTERRUPT CONTROL REGISTER 

INTERRUPT ADDRESS VECTOR ~ I 
TO O,IF 0. SET IT TO 1. 1 ~ H'I'J' 

D a 

SYNC 

FF 

·"OPEN COLLECTOR" GATE 

filfliJI --e~--...... +----, 
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rupt fllp·flop Is set at this time only If the external Interrupt 
mode Is enabled within the local control logic. 

Event D-The INT REO line is pulled low by the PSU, 
passing the request for servicing on to the CPU. The follow· 
Ing conditions must be present for this to occur: 

1. The PRIIN pin must be low. 

2. The proper enable state must exist In the local con· 
trol logic for the type of Interrupt (tImer or external). 

3. The system is not already Into Event F because of 
servicing some other Interrupt. 

Event E-The CPU now begins Its response to the iiii'i' 
REO line by transmitting the unique ROMC state H'1~ 

This occurs only when the following conditions are 
satisfied: 

1. The CPU Is executing the last cycle of an instruction 
(beginning an Instruction fetch). 

2. The ICB is enabled (ICB=O). 

Figure 15 Timer Interrupt Sequence 

EVENTS 

WRITE CLOCK 

TlME-OUT~ 

SYNC FF 

F3851 

3. The current instruction fetch is not protected. 

Event F- The CPU generates the interrupt acknowledge 
sequence of ROMC states. 

Event G - At this pOint, the CPU begins fetching the first 
Instruction of the interrupt service routine. In the PSU Inter· 
rupt logic, the service request flip-flop and the appropriate 
Interrupt request fIIp·flop have been cleared. 

Event H- The CPU begins executing the first instruction of 
the interrupt service routine. 

Interrupt Add ..... Vector 
During the Interrupt acknowledge, the Interrupting PSU pro
vides a 16-bit interrupt address vector (refer to figure 17). 
The CPU causes this vector to be loaded into Pea so that 
program execution can branch to the routine that handles 
this particular interrupt. Fifteen bits of the Interrupt vector 
are specified as a mask option. Bit 7 cannot be masked; it 
is set by the interrupt control logic to 0 If the timer interrupt 
is enabled or to 1 if the external interrupt is enabled. 

TIMER INT FF r-----~~~------------------~ 

iiIT REO (TO CPU) 

ROMC STATE (FROM CPU) 

(US) _ LONG OR SHORT CYCLE 

(L) _ LONG CYCLE 

IS) _ SHORT CYCLE 

~J~------------~ 
10 1C OF 13 oc 
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Figure 18 Extarnallnt8nupt Sequence 

EVENTS 

WRITE CLOCK 

TIME-OUT ~ _____ _ 

SYNC FF 

TIMER INT FF ~------~Hr--------------------~ 

iNT REO (TO CPU) 

ROMC STATE (FROM.cPU) 

Figure 17 Intenupt Address Vector 

~J.~------------~ 
10 

(US) _ lONG OR SHORT CYCLE 

(l) - lONG CYCLE 

(5) _ SHORT CYCLE 

1C OF 13 

.... e------------INTERRUPT ADDRESS VECTOR---------...... 

15 

- MASK t /- MASK • PROGRAMMABLE PROGRAMMABLE 

o FOR TIMER INTERRUPT 
1 FOR EXlERNAL INTERRUPT 
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Interrupt Signel Timing 
Timing for signals associated with the PSU interrupt logic is 
shown in figure 18. All signal characteristics are given in the 
timing characteristics section of this data sheet. 

Note: Timing measurements are made at valid logic level to 
valid logic level of the signals referenced unless otherwise 
noted. 

Figure 18 PSU Interrupt Timing 
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Timing Charactelistlcs 

The timing characteristics of the PSU devices are described 
in table 6. The ac characteristics are Vss = 0 V, Voo = +5.0 V 
:1:5%, VGG = + 12 V :1:5%, TA = O°C to + 70°C, unless other
wise specified. 

Table 6 PSU Signal TIming Charactelistlcs 

Symbol Parameter Min. Typ. 

P+ + Period 0.5 
PIN, + Pulse Width 180 
td" td2 + to Write + Delay 
td4 WAITE to DB Input Delay 
PlN2 WAITE Pulse Width pt-loo 
PINs WAITE Period; Short 4P+ 
PWl WAITE Period; Long 
td3 WAITE 10 ROMC Delay 
td7 WAITE to DB Output Delay 

WAITE to '5'BB'R - Delay 
2P+ + loo-td2 2P++2oo 

tda WRITE 10 DBDR + Delay 200 
tr, WAITE to INT REO - Delay 
tr2 WRITE to INT REO + Delay 
tpr, PAliN to INT REO - Delay 200 
Ipd" PRj iN to PRI OUT Delay 800 
tpd2 
tpd3, WRITE to PRj 6Ui' Delay 600 
tpd4 

tap WRITE to Output Stable 
tad WRITE to Output Stable 

tdP WRITE to Output Stable 200 
tau I/O Set-up Time 1.3 
In I/O Hold TIme 0 
tex rn !NT Set-up Time 400 
tsB, WRITE to STROBE + Delay 
ta~ WRITE to STROBE - Delay 

Note. 

F3851 

Max. Units Test Conditions 

10 iJS 
pt-18O ns tr, tf = 50 ns typo 
250 ns Cl =100 pF 

2P+ +1.0 I-Is 
pt ns tro If = 50 ns typo 

ns 
550 ns 

2pt +850-td2 ns CI =100 pF 

ns Open drain 
430 ns CL = 100 pF(') 
430 ns CI = 100 pF(3) 

ns CL=loopF(2) 
ns Cl=50 pF 

ns Cl =50 pF 

1.0 iJS 
3) ~ = 50 pF, standard pull-up( 

2.5 iJS CL = 50 pF, RL = 12.5 kQ, 
open drain(5) 

400 ns ~ = 50 p F, driver pull-up 
iJS 
ns 
ns 

5P+ +300 ns Cl =50pF 
6pt+410 ns CL=50pF 

'. Assume priority In was enabled (PFlI iN = 0) In the previous Fa cycle, before the Interrupt la detected In the PSU. 
2. The PSU has an Int~p.!..E!ndlng before priority In Is enabled. 
3. Assume pin tied to INT REa Input of the F3850 CPU. 
4. Input and output capacitance Is 3 to 5 pF, typical, on ali pine except Voo, vGG, and vss. 

DC Charactelistlcs 
The dc characteristics of the PSU devices are provided In tables 7 and 8. 

Supply Currents Vss = 0 V, Voo = +5 V :1:5%, Voo = + 12 V :1:5%, TA = O·C, + 70·C 

Symbol Parameter Min. Typ. Max. Units 

Voo Current 

VGG Current 

28 
10 

3-51 

80 
30 

mA 

mA 

Test Conditions 

f = 2 MHz, outputs unloaded 
f = 2 MHz, outputs unloaded 
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Table 7 F3851 PSU DC Characteristics 

Symbol Parameter Signal Min. Max. Units Test Conditions 

VIH Input High Voltage Data Bus (DBa -DB7) 2.9 Voo V 
VIL Input Low Voltage Vss 0.8 V 
VOH Output High Voltage 3.9 Voo V IOH = -100,.A 
VOL Output Low Voltage Vss 0.4 V IOL=1.6 mA 
IIH Input High Current 1.0 ,.A VIN = Voo. 3·state mode 
IOL Input Low Current -1.0 ,.A VIN = Vss• 3-state mode 

VIH Input High Voltage Clock Lines (+, WRITE) 4.0 Voo V 
VIL Input Low Voltage Vss 0.8 V 
IL Leakage Current 3.0 ,.A VIN=VOO 

VIH Input High Voltage PrioritYJ!!.l!!!.d Control 3.5 Voo V 
VIL Input Low Voltage Lines (PRI IN, ROMCo - Vss 0.8 V 
IL Leakage Current ROMe.! 3.0 ,.A VIN =Voo 

VOH Output High Voltage Priority out (PRI OUT) 3.9 Voo V 10H = -100 ,.A 
VOL Output Low Voltage Vss 0.4 V 10L =1oo,.A 

VOH Output High Voltage Interr.!!E!.Request V Open·drain output(1) 
VOL Output Low Voltage (INT REO) Vss 0.4 V 10L =1 mA 
IL Leakage Current 3.0 ,.A VIN =Voo 

VOH Output High Voltage Data Bus Drive (DBDR) External pull·up 
VOL Output Low Voltage Vss 0.4 V IOL=2 mA 
IL Leakage Current 3.0 ,.A VIN=VOO 
VIH Input High Voltage External Interrupt 3.5 V 
VIL Input Low Voltage (EXT INT) 0.8 V 
VIC Input Clamp Voltage 15 V IIH = 185,.A 
IIH Input High Current 10 ,.A VIN=VOO 
IlL Input Low Current -225 ,.A VIN =2V 
IlL Input Low Current -1SO -SOO ,.A VIN=Vss 

VOH Output High Voltage 1/0 Port Option A 3.9(5) Voo V 10H= -30,.A 
VOH Output High Voltage (Standard Pull·up) 2.9 Voo V 10H = -150,.A 
VOL Output Low Voltage Vss 0.4 V IOL=1.6 mA 
VIH Input High Voltage 2.9(3) Voo V Internal pull·up to VOO(3) 
VIL Input Low Voltage Vss 0.8 V 
IL Leakage Current 1.0 ,.A VIN = Voo 
IlL Input Low Current -1.6 mA VIN = 0.4 V(4) 

VOH Output High Voltage 1/0 Port Option B External pull·up 
VOL Output Low Voltage (Open Drain) Vss 0.4 V IOL=2 mA 
VIH Input High Voltage 2.9(3) Voo V (3) 

VIL Input Low Voltage Vss 0.8 V 
IlL Leakage Current 2.0 ,.A VIN = +12 V 

VOH Output High Voltage 1/0 Port Option C 3.75 Voo V 10H= -1 mA 
VOL Output Low Voltage (Driver Pull·up) Vss 0.4 V IOL=1.6 mA 

Note. 
1. Pull·up resistor to Voo on CPU. 
2. Positive current is defined as conventional current flowing Into the pin referenced. 
3. Hysteresis input circuit provides additional 0.3 V noise immunity while internal/external pull·up provides TTL compatibility. 
4. Measured while I/O port is outpulling a high level. 
5. Guaranteed but not tested. 
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Table 8 F3856 PSU DC Characteristics 

Symbol Parameter Signal Min_ Max. Units Test Conditions 

VIH Input High Voltage Data Bus (DBo -DB7) 2.9 Voo V 
Vil Input Low Voltage Vss 0.8 V 
VOH Output High Voltage 3.9 Voo V 10H = -1oo,.A 
VOL Output Low Voltage Vss 0.4 V IOl=1.6 mA 
IIH Input High Current 3.0 ,.A VIN = Voo, 3-state mode 
10l Input Low Current -3.0 ,.A VIN = Vss, 3-state mode 

VIH Input High Voltage Clock Lines (+, WRITE) 4.0 Voo V 
II 

Vil Input Low Voltage Vss 0.8 V 
Il Leakage Current 3.0 ,.A VIN =Voo 

VIH Input High Voltage Priority In and Control 3.5 Voo V 
Vil Input Low Voltage Lines (M iN, ROMCo - Vss 0.8 V 
Il Leakage Current ROMC4) 3.0 ,.A VIN =Voo 

VOH Output High Voltage Priority out (PRI OUT) 3.9 Voo V 10H = -1oo,.A 
VOL Output Low Voltage Vss 0.4 V 10l = 100 ,.A 

VOH Output High Voltage Inter~ Request V Open-<lrain output(') 

VOL Output Low Voltage (lNT REO) Vss 0.4 V IOl =1.0mA 
Il Leakage Current 3.0 ,.A VIN =Voo 

VOH Output High Voltage Data Bus Drive (DBDR) External pull-up 
VOL Output Low Voltage Vss 0.4 V IOl=2.0 mA 
Il Leakage Current 3.0 ,.A VIN =Voo 

VOH Input High Voltage Strobe 3.9 Voo V 10H = -1.0 mA 
VOL Output Low Voltage Vss 0.4 V 10l = 2.0 mA 

VIH Input High Voltage Exter!!!!. Interrupt 2.9 Voo V liN = -130,.A (tnternal pull·up) 
Vil Input Low Voltage (EXT INT) Vss 0.8 V 
III Input Low Current -1.6 mA VIN =0.4 V 

VOH Output High Voltage 1/0 Port Option A 3.9 Voo V IOH = -30 ,..A(5) 
VOH Output High Voltage (Standard Pull·up) 2.9 Voo V IOH = -15O,.A 
Val Output Low Voltage Vss 0.4 V IOL=1.6 mA 
VIH Input High Voltage 2.9 Voo V Internal pull-up to VOO(3) 

VIL Input Low Voltage Vss 0.8 V 
ill Input Low Current -1.6 rnA VIN = 0.4 V(4) 

VOH Output High Voltage 110 Port Option B External pull-up 
VOL Output Low Voltage (Open Drain) Vss 0.4 V IOL=2 rnA(3) 
VIH Input High Voltage 2.9 Voo V 
VIL Input Low Voltage Vss 0.8 V 

VOH Output High Voltage 110 Port Option C 4.0 Voo V 10H= -1.0 rnA 
VOL Output Low Voltage (Driver Pull·up) Vss 0.4 V IOL=2.0 rnA 

Noles 
1. Pull·up resistor to Voo on CPU. 
2. Positive current is defined as conventional current flowing into the pin referenced. 
3. Hysteresis Input circuit provides additional 0.3 V noise immunity while internal/external pul/·up provides TTL compatibility. 
4. Measured while 1/0 port Is outpulling a high level. 
5. Guaranteed but not tested. 
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Mask Options 

The ROM array may contain object program code, tables of 
nonvarying data, or both. Every PSU is implemented using a 
custom mask that specifies the state of every ROM bit, as 
well as certain address mask options that are external to 
the ROM array. The following mask options are specified: 

1. The 1024 or 2048 bytes of ROM storage. This reflects 
programs and permanent data table stored in the 
PSU memory. 

2. The 5-blt or 6-bit page select. This defines the PSU 
address space. 

3. The 6-bit I/O port address select. This defines the 
four PSU 1/0 port addresses. 

4. The 16-bit Interrupt address vector, excluding bit 7. 

5. The I/O port output option. The choices are the standard 
pull·up (option A), the open-drain (option B), and the 
driver pull·up (option C). 

PSU Maak Option Formats 
The format for mask options must be submitted to Fairchild 
Microprocessor Division before device manufacture. The 
data to be stored in permanent memory may be submitted 
in the form of an EPROM or HP2644/HP2645 cartridge 
(Formulator format only). Other options must be specified 
on the Fairchild ROM Code Entry Form, available from a 
Fairchild representative. 

Absolute Maximum Ratings 

These are stress ratings only, and functional operation at 
these ratings, or under any conditions above those indl· 
cated in this data sheet, Is not implied. Exposure to the 
absolute maximum rating conditions for extended periods 
of time may affect device reliability, and exposure to 
stresses greater than those listed may cause permanent 
damage to the device. 

Supply Voltage VGG 
Supply Voltage Voo 
I/O Port Open Drain Option 
External Interrupt Input (F3851) 
Other 1/0 Port Options 
All Inputs and Outputs 
Storage Temperature 
Operating Temperature 

-0.3V. +15V 
-0.3 V, +7V 

-0.3 V, +15V 
-600 jAA, +225 jAA 

-0.3V, +7V 
-0.3V, +7V 

-55·C, +150·C 
O·C, +70·C 
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Thermal Resistance Values 

Plastic 
9JA (Junction to Ambient) = 6O·C/W (Still Air) 
9JC (Junction to Case) = 42·C/W 

Ceramic 
9JA (Junction to Ambient) = 48·C/W (Still Air) 
8.Jc (Junclion to Case) = 33·CNJ 

Recommended Operating Ranges 

The recommended operating ranges of the PIO devices are 
shown below. 

Symbol Parameter 

Voo Supply Voltage 

VGG Supply Voltage 

Vss Ground 

Ordering Information 

Part Number 
F3851DC 
F3851DM 
F3851PC 
F3856DC 
F3856DM 
F3856PC 

Min. 

+4.75 V 

+11.4 V 

Pack~e 

Ceramic 
Ceramic 
Plastic 
Ceramic 
Ceramic 
Plastic 

·C = Commercial Temperature Range 0' to + 70'C 

Typ. Max. 

+5V +5.25 V 

+12 V +12.6 V 

OV 

Temperature 
Ra '!.9..e , 

C 
M 
C 
C 
M 
C 

L = Limited Temperature Range - 40'C to + 85'C 
M = Military Temperature Range - 55'C to + 125'C 


