SINGLE-CHIP MICROCOMPUTER
WITH A DIGITAL PHASE-LOCKED-LOOP
FREQUENCY SYNTHESIZER

uPD1704 is a CMOS 4-bit single-chip microcomputer that incorporates a digital phase-locked-loop (PLL)

and a display driver for a digital tuning system. uPD1704 instruction set includes 4-bit parallel addition and
subtraction instructions (such as AD and SU), logical operation instructions (such as EXL), bit test instructions

{(such as TMT), carry F/F set and reset instructions (such as STC), interrupt function, and timer function.

uPD 1704 provides 11 1/0O ports that are controlled with input and output instructions (such as IN and OUT)

and a variable duty port (VDP). A simple D/A converter can be configured easily by adding a low pass filter (LPF)

to the VDP output. This device is available in a space saving 42-pin DIP (Dual In-line Package).

FEATURES

® 4-bit microcomputer for digital tuning

® Digital PLL frequency synthesizer

® Single power supply of 5V £ 10%

e Low power consumption CMOS

e Low power: Data (RAM) retention mode (with CE pin low)

e Programmable memory (ROM): 16 bits x 1016 steps

e Data memory (RAM): 4 bits x 128 (= 2 x 64) words

® 78 kinds of 1-word (16-bit) instructions

® Instruction execution time: 33.3 us (4.5 MHz crystal oscillator)
® Ample addition and subtraction instructions with conditional skip (12 addition instructions and 12 subtraction

instructions)

Various conditional skip instructions

Memory-to-memory data transfer within the same row address (XOH to X FH)

Instructions for indirect data transfer between registers (such as MVRD and MVRS)

16 general purpose registers

3 stack levels

No pages or fields contained in programmable memory (ROM) (Jump and subroutine call can be executed at
any ROM addresses.)

Dedicated Port for dynamic display (6 digits 7 segments) and key input

FIP {Fluorescent Indicator Panel)} direct drive (segments only)

Clock stop instruction (Power supply current is redued to less than 10 LA, CE=0)

11 1/0 ports: Port A (PAg to PA3), individual lines can be configured as input or output. Port B (PBg to PB3),
Port C (PC3,PC3), and Port D (PD3), these lines can be set to either input or output by port.

Built-in variable duty port (VDP) with 64 duties. (This can be used to implement a D/A converter.)

Effective 1/0 instructions (such as IN and OUT)

Input and output port bits test instructions (TPT and TPF)

External edge triggered interrupt (INT pin)

Buiit-in timer F/F (This F/F is set every 125 ms. Time of day clock can be easily implemented.)

PLL lock state can be tested using TUL instruction

NEC cannot assume any responsibility for any circuits shown or represent that
they are free from patent infringement.

\ © NEC Corporation 1986
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e Transfer of frequency division ratio, frequency division method, and reference frequency data to PLL section
with only one instruction, PLL

@ Built-in programmable logic array (PLA) for segments and digits outputs (user mask programmable) f\"

e Independent frequency input pins for VCOL and VCOH (maximum input frequency: 2.5 MHz for VCOL pin and :
8.8 MHz for VCOH pin)

@ Selection of pulse swallowing or direct frequency divisions by program

e Two Error Out pins, one for FM and the other for AM

@ Direct connection to two-modulus prescaler, uPB553AC

e Selection of 6 reference frequencies by program (1,5,9, 10, 12.5, and 25 kHz)

e Easy FM IF frequency offset (NF register)

PIN CONFIGURATION (Top View)

MT/D7 O=—{18] 28]~ cE
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PIN DESCRIPTION

PIN NO. | SYMBOL NAME DESCRIPTION OUTPUT TYPE
a Display segment output pins.
A SEG instruction unconditionally loads the contents of
1 Sa specified addresses in the data memory (RAM) to the program- p-ch
to to Segment Output mable logic array (PLA). The selected data are output to these Open drain
7 Sg pins from PLA. (See the segment PLA.)
These pins can also be used as a key return signal source for a key
matrix.
Dedicated input port for key return signals from an external key
matrix.
The avaialble key return signal source is segment pins (S, to Sg),
8 Ko digit pins (D1 to Dg), or output ports.
to to K.ey-return Executing a KIN instruction reads these pin states (0 or 1) to the Input
1 K3 Signal Input memory (RAM) specified in its operand field.
<Note>
When the CE pin is low, do not input high-ievel signals to the
- Ko to K3 pins.
Display digit signal output pins.
12 Dg A DIG instruction unconditionally loads the contents of spec- cMOS
to to Digit Output ified register in the data memory (RAM) to the programmable Push-pull
17 D4 logic array {PLA). The Selected data are output to these pins
from the PLA. (See the digit PLA.)
Output pin for mute signal.
This pin is set or reset in a same manner as D{ to Dg with D16 CMOS
. 18 MT/D7 Mute Signal Qutput|instruction. When this pin is not used for mute output, it can be Push-pull
g used for the display digit signal. It can be set arbitrarily during
the digit PLA design.
19 X0 X'tal Crystal oscillator connection pins. Input (X1}, CMOS
20 Xi Connect a 4.5 MHz crystal oscillator to these pins. Push-pull {X0)
Device power supply pins.
These pins supply 5 V +10 % during device operation. The volt-
21 Vbbb Power Supply ) -
age can be dropped to 2.5 V to hold the internal data memory
{(RAM), after executing CKSTP instruction,
. PLL error output pins.
When the divided oscillation frequency is higher than the
22 EOQ4 reference frequency, these pins output a high-level signai; when CMOS
Error Output . i . L
24 EO2 it is lower, these pins output a low-level signal; and when it is the 3-state
same, these pins float.
The same signal is output to the EOq and EO3 pins simuitaneously.
P
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PIN NO.| SYMBOL NAME DESCRIPTION OUTPUT TYPE
Device selection signal input pin.
This pin must be high level to enable the device and low level to
disable the device. An input of 134 us or less is not accepted.
25 CE Chip Enable When a CKSTP instruction in the program is executed while the input
CE pin is low level, the internal clock generator and CPU stop
and the device can enter the stop mode requiring low power
consumption {10 uA or less).
Pin for inputting a stop signal during automatic tuning.
26 SD Station Detector . P g P sig R 9 . i 9 Input
This pin state can be tested wiht a TSD instruction.
Pin for outputting a frequency division ratio selection signal to
two-modulus prescaler (uPB553AC) when the pulse swallow
Puise Swallowing . P . K P CMOS
28 PSC division method is used.
Control . Push-pull
Connect this pin to the PSC pin of uPBS53AC. The frequency
divsion ratio is selected between 1/16 or 1/17.
When a direct method (band L) is specified in the program, this
VCO (Low) in generally inputs AM (MW) or LW local oscillation (VCO)
30 vcoL _ pin 9 v ine Input
Signal Input output.
The input frequency is 0.5 to 2.5 MHz.
When the pulse swallow method (band H) is specified in the
~ | VCO (High) program, this pin inputs the FM local oscillation {(VCO) frequenc
27 VCOH * | s rosram UENY | nput
: Signal Input divided in 1/16 or 1/17 by uPB553AC.
The input frequency is 0.5 to 8.8 MHz.
Interrupt request signal input pin.
—_ An interrupt request is issued at the trailing edge of the signal
29 INT Interrupt . P . 9 . . 9 ecs . 9 input
applied to this pin. When the interrupt request is accepted,
control unconditionally jumps to adderss 1.
4-bit input/output port.
37 PAQ P pute ,
o . Port A The contents at address 1FH in data memory (RAM)} bank O CMOSs
0 r
0 PA specify the input or output state of each bit at this port. Push-pull (1/0)
3 (See note 1.}
33 PBg L
4-bit input/output port. CMOS
1o t° Port B (s 1,2,and 3.) Push-pull (1/0)
ee notes 1, 2, and 3. ush-pu
36 PB3 ®
31 PCy Port C 2-bit input/output port. CMOSs
or
32 PC3 (See notes 1, 2 and 3.) Push-pull (1/0)
1-bit input/output port. CMOS
41 PD3 Port D P putp
(See notes 1, 2,and 3.) Pushpull (1/0)
Selection of variable duty port {VDP) or 1-bit output port (PG2)
can be selected by the program. CMOS
42 VDP | Variable Duty Port s v the program .
When it is used as a VDP, this port continuously outputs 1.34 Push-pull
kHz pulses. lts duty can be changed in 64 steps.
Ground pins.
23 GND | Ground und p! -
This pin is connected to ground of the system.

Notes: PAQ is associated with the least significant bit and PA3 is associated with the most significant bit for port operation
instructions (1/0, test, and set/reset instructions). This is the same also for PB, PC, PD, and PG. When PC, PD’s
condition is read by operating IN instruction, the contents of bits which are associated with not existed ports (PCq,
PCq, PDg to PD2) are not fixed.

. When the device is reset (the CE pin goes from low to high), all input/output ports enters the input mode.
. An IN instruction places all bits of ports B, C, or D in the input mode and OUT, SPB, and RPB instructions place
them in the output mode. This is effective only for the first instruction after reset (CE pin low—high).
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1. CPU
P
1.1 PROGRAM COUNTER (PC)
The program counter is a 10-bit binary counter used to address the programmable memory (ROM) that stores
programs.
PCg | PCg | PC7 | PCg | PCg | PCq4 | PC3 | PCy PCq | PCo
10 bits
Usually, the counter is incremented by one each time an instruction is executed. When a jump or subroutine
call instruction is executed, the address specified in the operand field is loaded to the counter. When an interrupt
request is accepted, current address+1 is unconditionally loaded to the counter.
- 1.2 STACK REGISTER (SR) :
The stack register is a 3 x 11 bit register which stores the program counter value plus 1, that is, the 10-bit .
return address, when a subroutine call instruction is executed or an interrupt request is accepted. In additoin, if an ‘
|
instruction having a skip function is executed when the interrupt request is being generated, the stack register
also stores the 1-bit skip decision result. The stack register value is loaded to the program counter when a return |
instruction (RT or RTS) is executed and it returns to the source program flow. j
The stack register can be used for both subroutine calls and interrupts. If one level is used for interrupts, the
remaining two levels can be used for subroutine calls.
T~
1.3 PROGRAMMABLE MEMORY (ROM)
The ROM consists of 16 bits x 1016 steps to store programs. The accessible ROM addresses range from 000H
to 3F7H.
Since the ROM contains no pages or fields, JMP and CAL instructions can be executed at any address location
to any part of program memory.
o 000H
16 bits
x 1016 steps
T 3F7H

Fig. 1 ROM Configuration
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1.4 DATA MEMORY (RAM)
The RAM consists of 4 bits x 128 words to store data. Itis divided into banks 0 and 1 with 64 words each. For
data processing in either bank, the bank must be specified previously with a BANKO or BANKI1 instruction.
Addresses 00OH to OFH in bank O compose general registers which can be used for calculation and data transfer
to/from the memory. They can also be used as an ordinary memory. Bank specification is not necessary when
locations 00 to OF H are used as registers, but when it is used as a memory BANKO or BANK 1 must be specified.

Column address

0t 23 45 6 7 8 9 ABCDEF

Y 7% Y7
Row address 0 |« General registers
4 G,
1
2 BANKO
3
¢}
1
2 BANK1
3

Fig. 2 RAM Configuration

1.5 TIMER F/F (TM F/F)

The timer F/F is set by an 8 Hz (125 ms) pulse that is output from the clock generator and reset by a test timer
instruction (TTM).

Since the timer F/F is automatically set every 125 ms, it can be used for internal timer (8 counts per second) and
mute time counter.

TTM instruction execution

e ERREEERRE

5‘ J-I ﬂ |-| Timer F/F output
S [I ll 8 Hz clock
S

125 ms t<125 ms

Fig. 3 TTM Instruction Execution Timings
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I-?CE = Low

Clock stop

U011Ndaxa uoI3dnNJIsul 4 I SHD

ormal operatio
Timer F/F =0

Y Timer F/F set

disable state

CKSTP
instruction
execution

Clock start

and waiting

{Note 1)
YSTEM RESE
Timer F/F =0
PC*=0

CE = Don’t Care

————— Y

CE = High —————

Note 1

Following operations are done under the system reset status:
(1) The program counter is reset to address 0.

(2) Display becomes OFF mode.

(3) BANK F/F is reset (BANK 0).

(4) 1/0 port becomes the input mode.

Note 2

It is impossible to come out from this loop if the setting of
the timer F/F and the execution of the TTM instruction are
done simultaneously. If this is the case, the loop can be
broken by the setting of the next timer F/F (after 125 ms),
then the program jumps to address O after turning the timer
F/F to “1". It must be noted if the execution of the TTM
instruction is periodic and if the execution cycle happens to
coincide with the cycie of the timer F/F setting (125 ms),
program cannot be cleared to address O permanently.

* PC implies a program counter,

ormal operatio
Timer F/F =0

A
A
Z
3
E
%
.
Q
>
®
%
kS
[
.
[e]
>

ce

ormal operation

CE

Timer F/F set
enable state

CE:H

Normal operation

Timer F/F set
disable state

TTM instruction execution

Normal operation
Timer F/F set
enable state

(Note 2)

Timer F/F=Hf (Note1)
Timer F/F set SYSTEM RESE
Timer F/F =0

enable e
nable stat PC = 0

Clock start

and waiting
100 ms

Fig. 4 CPU Status Transition Diagram Associated with CE Pin
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As apparent from the above illustration, the program starts from the address O after the power is turned on (VDD
changes from Low to High), no matter what condition the CE pin is held, while the timer F/F remains reset.
The timer F/F is not set again unless the TTM instruction was once executed (status unable to set the timer F/F).
Once the TTM instruction was executed, however, the timer F/F can be set at any time at the intervals of 125 ms

each.

If the power is being fed (Vpp=high) and the CE pin changes from low to high, the program flow jumps to
the address O immediately when the timer F/F is set. The program therefore starts from the address O while the time
F/F remains set.

As you could understand well from the above explanation, the contents of Timer F/F vary between the time the
power failure is recovered (Vpp changes from low to high) and the time when the power is continuously fed (VDD
=high and CE=low) or when the device is restored from the backed-up condition (but without when the device is
restored from the clock stop condition.). Through testing the contents of this timer F/F (i.e. the execution of TTM
instruction) it is possible to judge if it is restored from the power failure or from the non-power failure. In other
words the power failure can be judged if the execution of TTM instruction, which is executed within 125 ms from
the start of program from the address O, results in 0 (false) or it can be determined as non-power failure (backed-up
condition) if the result of test turns to 1 (true).

Care must be also taken to the programming when restoring from the non-power failure (Vpp=high and CE pin
changes from low to high) while the clock function of a given program, if provided, needed to be operated (without
using the CKSTP instruction) even if CE was low. The program flow in this case jumps to the address O immediately
after the timer F/F is set. It is therefore necessary to update the clock after executing the TTM instruction to detect
the power failure (the execution results in finding true). Otherwise the clock delays by 125 ms each whenever the
CE pin changes from low to high.

Note 1: The program starts from the address O after the timer F/F was set if CE pin changed from low to high following the execu-
tion of CKSTP instruction in case of uPD1704.

The timer F/F is not used to detect the power failure in program using CKSTP instruction.
Therefore, we will advise to judge data of the RAM for detecting the power failure.

Note 2: Even if the CE pin changes from low to high level, the program flow does not move to address O when the setting of the
timer F/F and the execution of the TTM instruction overlap. If this is the case, the system judges that the timer F/F is set
by the TTM instruction execution and the timer F/F is reset. This point must be kept in mind when a power failure detec-
tion is done by the TTM instruction. That is, you should know that the TTM instruction has higher priority than the setting
of the timer F/F when they overlap. Therefore, the clock does not become incorrect and a misjudging of a power failure
does not occur. However, if the TTM instruction execution and the timer F/F setting happen to coincide in the following
program, the program does not jump to address 0 forever. (The timer F/F will not be reset.)

A: TT™M
JMP B
JMP
i
B: 3n Step program
{n < 1249)
JMP A

In this example the program executes the normal TTM instruction, skips the next ‘JMP B’ instruction because the timer
F/F is reset, and executes ‘'JMP A’ instruction. Therefore, it cycles this loop. The cycle is 100 us. (3 steps) The timer F/F is
set once every 125 ms and the operations of B are performed. This operations take (3n + 3) steps (multiple of 100 us). 1f
the CE pin happens to change from low to high level during the TTM instruction execution in this program, operations in
B are done due to the judgement that the timer F/F is set by the TTM instruction. However, the timer F/F is set again (125
ms later) when the next TTM instruction is executed because the time interval from the last TTM execution to the next
TTM execution is a multiple of 100 us. Therefore, the timer F/F will not be reset and the program cycles this endless loop.
This problem occurs in a program where the TTM instruction is executed in every 125 ms. If this is the case, change the
program so that the TTM instruction is not executed after 125 ms from the TTM execution.

10
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1.6 UNLOCK F/F (UL F/F)

While the PLL is unlocked, that is, while the reference frequency (fr) does not match the divided frequency
output from the VCO, the phase detector (¢-DET) outputs a pulse at the fr cycle. The unlock F/F is set by this pulse
and reset by executing a TUL instruction. Therefore, a TUL instruction must be executed at a frequency greater

than that of the reference frequency.

TUL instruction execution

' ' |
U Unlock F/F output
i
1]
a

1/fr (sec) t>1/fr (sec)

Fig. 5 TUL Instruction Execution Timings

1.7 CARRY F/F (C F/F)

Usually, when a carry or borrow is generated by executing an arithmetic instruction, the carry F/F is set. This
F/F is reset when no carry or borrow is generated. The carry F/F can be set or reset directly by carry F/F set/reset
instructions (STC and RSC) or status word operation instructions (SS and RS).

1.8 BANK F/F (B F/F)

This.is a flip flop for specifying a BANK in the data memory (RAM). The RAM is divided into BANK 0 and
BANK 1, with 64 words each. When the BANK F/F is reset, BANK 0 is specified; when the BANK F/F is set, BANK
1 is specified. This F/F can be set or reset by BANKO, BANK1, SS, and RS instructions.

1.9 INT F/F, INTE F/F

The INT F/F is set unconditionally by the trailing edge of a signal applied to the INT pin. If the internal INTE
F/F is enabled {an El instruction has been executed), an interrupt request is accepted; if it is disabled (no El instruc-
tion has been executed), an interrupt request is not accepted. If the El instruction is executed while the INT F/F
is being set by external interrupt, the interrupt will be processed immediately after the El instruction.

If the INTE F/F is being reset by instructions DI or RS while the INT F/F is being set by external interrupt, the
interrupt will not be processed.

When an interrupt request is accepted, the DI state is set, INTE F/F reset, automatically and control jumps to
address 1 (interrupt processing routine). At this time, the address of the instruction succeeding the generation of
interrupt is stored in the stack register. If the instruction where the interrupt was generated had a skip function,
the result of skip condition is also stored in the stack register. When an RT instruction is executed in the interrupt
processing routine, the program counter and the skip status are restored by the contents stack register. Since the
carry F/F and BANK F/F contents are not saved in the stack register, they must be saved by the interrupt routine,
if they need to be.

Since the interrupt processing uses one stack level, stack level management is necessary.

11
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1.10 STATUS WORDS
Internal device states which must be checked or specified for program execution are stored in 4-bit status

words. They can be set or reset by programs.

External pins and Interrupt F/F are directly manipulated by status word 1 and 2.

(1)Status word 1 (write-only word)
Operation instructions: SS, RS, etc.

#3 #2 #1 #0
0 BANK Carry INTE
F/F F/F F/F

Status word 1 is a write-only word which can be set and reset by instructions such as SS, RS, and E|

(2)Status word 2 (read-only word)
Operation instructions: TST, TSF, etc.

#3 #2 #1 #0
BANK INT

0 .
F/F CE pin pin

Status word 2 is a read- only word whose contents can be judged by instructions such as TST, TSF, and SBKO.

12
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2. PLL
2.1 REFERENCE FREQUENCY GENERATOR (RFG)

TN
The external crystal oscillator (4.5 MHz) is used to generate six reference frequencies: 1 kHz, 5 kHz, 9 kHz,
12.5 kHz, and 25 kHz. One of these frequencies can be selected by the program.
2.2 PHASE DETECTOR (¢-DET)
The phase detector circuit detects phase difference between the reference frequency (fr) and VCO output divided
by the programmable divider. The output of the ¢-det is input to the internal charge pump which then outputs the
pulses to the Error out pins.
EO1 and EO2 pins:
(1) fr> fosc/N: Low level
(2) fr < fosc/N: High level
(3) fr = fosc/N: Floating
where, fogc is the VCO oscillation frequency and N is the division ratio of the programmable divider.
2.3 PROGRAMMABLE DIVIDER (P/D) i
The programmable divider consists of a swallow counter (S/C) and programmable counter (P/C) both are binary ‘
decrement counters. ‘,
The swallow counter is a 5-bit presettable counter. The contents of the 4-bit NRO register and 1-bit NF register ’
N
that are loaded in PLL register are used to update this counter in the cycle of the reference frequency. }
The programmable counter is a 12-bit counter. The contents of the NR1 to NR3 registers that are load from Data
RAM by PLL instruction are used to update this counter at a period equal to 1/fref. Both the programmable
counter and the swallow counter are decremented simultaneously by the incoming signal via the VCOL and VCOH i
pins. 1
[~ TS oo ——— oo 7 |
i Programmable counter Swallow counter | ‘
. Bitweight 15 15 1413 1211 10 9 8 7 6 & 4 3 21 0 joa—" Programmable
' r T v T . T v 7 v H g Y divider
I Pl ot Lo P [
I oo R o b I
| A i ! H i - M n - - |
““—% ————— *: iyttt “—“‘“r;:%“/—z‘“"
M5 74li312 11i0lg 8 7 615 a3 2,4 0 ( ~— """ 1 _
T v v T : am ™ T T Y T — v |/ PLL register
S RIS (N R B I R
N EEEEEEEE EEEE R L |
L NR3 NR2 NR1 NRO N register CE register | 1
Fig. 6 Programmable Divider Configuration }
When the direct method is used, the swallow counter contents are ignored, and only the programmable counter
contents are used.
~~
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2.4 PLL REGISTER
To control the PLL, the following information must be stored in the PLL register:

(1) Division ratio (N)
(2) Reference frequency {fr}
(3) Division method (direct or pulse swallowing)

The PLL register consists of the 16-bit N register, 1-bit NF register, and the 4-bit control word (CW) register.
These registers are loaded by data in designated RAM location with a single instruction, PLL. The 16-bit N-registers
are loaded by datain addresses O0OH, 10H, 20H, and 30H of the RAM NO being least significant nibble, the N
bit is assigned to the most significant bit of specified general purpose register, and the CW is assigned to specified
RAM location excluding the 4 locations assigned to N and the nibble containing the NF bit. The CW and NF loca-
tions are specified by operands of PLL instruction.

N register NE register CW register

PLL register
fm—————————————— oo T em s 1
| 16 bits 1 bit 4 bits |
l N —— A |
: T 1 1 L : 1 1 : ; ) 1 T 1 1 l

|- | 1 ] | | I | [ I |
I y NR3 1 NB2 p NBT 1 NRO Lo I
' 1 I 1 1 1 i 1 1 i 1 1 L i 1 ' I
| |
Jd

1 2 3 4 56 7 8 9 A BCDEF
Ne
BANKO
A
N’s words

0
//

1 cWl—T1
.

2 BANK1

3

Fig. 7 PLL Instruction Functions
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Table 1 Control Word Codes

TN Contro! word

#3 #2 #1 #0

#2 #1 #0 fr{kHz)
) 0 0 1 ]
0 Band L i
(direct type) i
0 1 0
1 Band H 5
(pulse swallow type)
0] 1 1 9
TN i
1 0 0 10 !
1 0 1 125
1 1 o] 25
0 1 1 1 Disable PLL
T~
PLL Format Setting
The PLL format (division ratio, reference frequency, and division method) is set by the PLL instruction. Various
methods are given below.
Example 1. Direct method
{Incoming frequency via VCOL pin: 1422 kHz, reference frequency: 9 kHz,
intermediate frequency (IF): 450 kHz)
1422 + 450 :
N="¢g — = 208 i
= 0DOH (H implies a hexadecimal code.)
N3 N2 N1 NO Nf CwW
000011010000XXXX0011
0 D 0 Don’t care
Reference frequency (9 kHz)
Division method (direct)
— In the direct method, the contents of NO and NF are ignored.

15 i
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Example 2. Pulse swallowing method
{Incoming frequency via VCOH pin: 80.0 MHz, reference frequency: 25 kHz, IF: —10.7 MHz)

(80.0 — 10.7) X 10°

N = 25 =2772
= 0AD4H
N3 N2 N1 NO Ng CW
o o0 o0lO 1O 1/01 1 0|1 0 1 O E| Tt 1 1 0
0 A D 4 1
Reference frequency (25 kHz)

Division method
(pulse swallowing)

The VCO frequency can be changed by 25 kHz steps by incrementing or decrementing from NF bit, To change
the VCO frequency in 50 kHz, 100 kHz, or 200 kHz steps, increment NO register by 1, 2, or 4, respectively.

Usually, the NF bit is used for IF fine tuning. When the N bit is set to 1 in the example above, division ratio N
becomes 2773. Assuming that the receive frequency is fixed to 80.0 MHz, the IF (fiF) is as follows:

(80.0 — 1) x 10°
25

=2773

f|F = (69.325 — 80.0)
= ~10.675 MHz

This is equivalent to the IF changing by 25 kHz. Thus, the NF bit can be used for IF correction.
The N value is calculated assuming that the NE bit is the least significant bit in the above example; however, the
program would be understood more easily by grouping every four bits from NO. That is, assume that the reference

frequency is 50 kHz.
_ (80.0 — 10.7) x 10°

50 = 1386
=056AH
N3 N2 N1 NO NE cwW
000001010110101091110
A l
° ° ® IF offset bit

The contents of N-registers are the same as when the reference frequency is 25 kHz.

16
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3. PORTS
The ports are addressed according to the two direct accessing bits and BANKF/F in the instruction operand.
(See the table below.)
Table 2 Port Addressing
Direct Addr BANK F/F
#1 #0 BANKO | BANKI1
0 o] PA -
(o] 1 PB —
1 0 PC PG (Note)
1 1 PD PH (Note)
Note: PG and PH are variable duty port (VDP) addresses.
N
3.1PORT A,B,C,D ’
The 1/0 ports are grouped into Port A (PAg to PA3), Port B (PBg to PB3), Port C (PC2 and PC3),and Port D
(PD3). Port A (PAg to PA3), the individual bits can be configured as input or output. This is determined by PAIO
Word, address 1F in BANK 0 of the data memory (RAM). The input mode is set by writing a 0 and output mode by
writing a 1 to the corresponding bit of PAIO Word.
TN #3 #2 #1 #0
PAIO Word PA P
(address 1F in bank 0) PA3 PA2 1 A0
Input 0 0 0 0 ‘
Qutput 1 1 1 1
s
The other ports (Port B to Port D) can be set to the input or output mode by port units. Executing an input
instruction (IN) automatically sets these ports in the input mode and executing an output instruction (OUT, SPB, j
or RPB) sets them in the output mode. !
N

17
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3.2 VDP (VARIABLE DUTY PORT)

The VDP continuously outputs a signal at 1.34 kHz with its duty cycle determined by Port' H and Port G.

64 different duties can be set by the program. /-)
Two internal ports (PG and PH) are allocated for duty control. They must be set as follows: ’

PH PG
#3  #2  #1  #0 #3  #2  #1  #0

X

MSB LSB
Duty Data L' Don’t care
DE(Duty Enable) Bit

DE = 1 : Duty Enable
=0 : LSB Through

When PG1 (duty enable bit) issetto 1, the VDP outputs 1.34 kHz signal with the six-bit data in PG3 to PH3, de- /}
termining the duty cycle. The relationships between the duty data and the duty cycle of the signal output to the

VDP pin are as follows:

Duration of high level (duty data) + 2
Duty = Cycle B 67

When PG1 (DE) goes to 0, the VDP outputs the PG2 contents. That is, when PG2 = 1, the VDP goes high; when
PG2 = 0, the VDP goes low and it can be used as a 1-bit output port.

18
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4. PLA
TN
4.1 SEGMENT PLA (SEG PLA)
The segment PLA (SEG PLA) is a programmable logic array with five latched inputs and seven outputs. It can
generate 32 segment patterns by using the 5-bit address.
Internal data memory address bus
IDB3
"
Bit 3 Bit 2
IDB2
This must be _ > Lntterr;al
specified whem™, IDB1 ara b |
ordering the ¢ ) !
mask. ‘
N ,// ——— 1DBO0
SG4a SG3 SG2 SG1 SGO
1
Segment PLA
N
Sq St Se Sq Sc Sp Sa
Segment output pins
Fig. 8 Segment PLA Configuration
Of the five inputs, the four low-order bits (SGO to SG3) are latched by the contents of the data memory specified
— in the SEG instruction operand. The most significant bit (SG4) latches bit 3 or bit 2 of the data memory address
specified by the operand of SEG instruction.

Selection of which bit, either bit 2 or 3 of data memory address that is input to SG4, must be specified when
ordering the mask.

Since the source bit of most significant bit of the 5-bit input to the segment PLA can be set during mask
ordering, two different patterns can be generated according to the memory address storing the 4-bit data, even if the
same data is input to the four low-order bits of segment PLA. Therefore, the segment PLA can be considered as two
PLAs: each 4-bit inputs to the PLA generates 16 segment patterns with 7-bit output. One of these patterns can
be selected by the most significant bit (SG4) value.

19
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Segment PLA

SG4 SG3 SG2 SG1 SGO

[ ' '
i

> '
' |
CSs Cs

Pattern group [0] Pattern group [1]

Sg Sf Se Sd Sc Sb Sa

Fig. 9 Segment PLA Internal Configuration

The sixteen patterns generated when the SG4 bit is O are called pattern group [0] and those generated when the

SG4 bit is 1 are called pattern group [1].

When data memory address bit 3 is selected to determine the SG4 value. The two PLA patterns are generated

as follows;
Pattern [0] — generated with operand column address O to 7H
Pattern [1] — generated with operand column address 8 to OFH
Column address
01234586 7 8 9ABCDEF
Row address
0
/ /]
1 /
/ v / // RAM
2 BANKO
NI
7
3
7 P
o %
%z
1
RAM
2 / BANK 1
g
3
Pattern group [0l data Pattern group [1] data
20
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When data memory address bit 2 is selected to determine the SG4 value the two patterns are generated as follows:
Pattern [0] — generated with operand column address OH to 3H and 8Hto BH

N Pattern [1] — generated with operand column address 4H to 7H and OCH to OFH
Column address
01 23 4567 89 ABCDTEF
2
Row address 0
5
7 7
1
7
2 BANKO
4 A
3
%% %
[ |
0
% %
Y % Z
~ 1
/)
ALY '
2 BANK1 i
2 / :
3 /
// Z IAGY,
Pattern group [0] data Pattern group [1] data
TN . .
Tables 3 and 4 list the segment pattern examples of pattern groups [0] and [1] respectively.
/'\
—~
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Table 3 Segment Pattern Example

PATTERN GROUP [0] /f\\
Segment latch Segment output ‘
SG4 Remarks }
{
sG3 |sG2 |sG1 |sGo || Sg | St | Se | Sd | Sc | Sb | Sa ;
o lo o tollo [+ | v [ [ v |1 |1 1 ’
i
0 0 0 1 0 0 ) 0 1 1 ) h
0 0 1 ) 1 0 1 1 0 1 1 ,:j
.}
0 0 1 1 1 ) 0 1 1 1 1 T
i
) 1 0 ) 1 1 0 0 1 1 0 ] ™
0 1 0 1 1 1 ) 1 1 ) 1 Ej
-
0 1 1 0 1 1 1 1 1 0 1 o
0
0 1 1 1 0 1 0 ) 1 1 1 'I
q'
] )
1 0 ) 0 1 1 1 1 1 1 1 ol
-
1 o 0 ] 1 1 0 1 1 1 1 =
1 0 1 0 ) 0 ) 0 ) o 0 Blank
1 o |1 1 1 1 EIE 1 1 }{ N
1 1 0 ) 1 ) 0 0 ) 0 0 -
1 1 0 1 0 1 ) 0 1 1 0
1 1 1 0 0 1 0 0 0 ) 0
-
1 1 1 1 1 1 1 1 0 0 1 =

22
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Table 4 Segment Pattern Example
PATTERN GROUP [1]

VS
Segment latch Segment output
SG4 Remarks
SG3 |sG2 |sG1 [sGo || Sg St Se | Sd Sc | Sb | Sa
0 0 0 0 0 [0} 0 1 0 0 1
0 0 0 1 0 0 0 0 o] 0 1
|
0 0 1 0 0 1 0 0] 0 0 1
0 0 1 1 0 0 0 0 0 1 0
0 1 0 0 0 0 0 1 0 1 o]
T~
V] 1 0 1 0 0 0 0 1 0 o]
[0} 1 1 0 o 1 0 o} 1 0 0
0 1 1 1 0 0 0 1 0 0 o]
1
TN
1 4] 0 0 (¢] 0 1 1 [0} 0 1
1 0 0 1 0 0 1 o] 0 0 0
1 0 1 0 0 0 0 o} 0 0 o]
1 0 1 1 ] 1 0 0 [0) 0 0
1 1 0 0 0 0 1 1 0 1 0
1 1 0 1 1 0 0 0 o] 0 0
1 1 1 0] 0 0 1 1 0 0 0
1 1 1 1 (o] 0 0 1 1 1 1
Assume that data memory address bit 3 (column adderss most significant bit) has been specified as the SG4
input. When the column addresses storing the data to be input to SGO to SG3 are O to 7H, a segment pattern is se-
— lected from those in group [0]; if the column addresses are 8 to FH, a segment pattern is selected from those in i

group [1].

23
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4.2 DIGIT PLA (DIG PLA)

The digit PLA decodes the digit latch output to generate digit outputs Dq to Dg and MT/D7.

The MT/D7 pin can be used as a mute or digit output. /)

When the CE pin is low, D1 to Dg and MT/D7 can be specified to be high or low individually during mask order.

Table 5 gives an example of digit control PLA input/output data. The digit latch bits (DL3 to DLO) have the
following meanings. In this example, the most significant digit output is used as mute control data.

DL3 | DL2 | DL1 | DLO

L———— Digit line number (BCD)

{(When this is 000, all digit lines are off.)

0 Mute off

1 Mute on

Table 5 Example of Digit Line Control PLA Input/Output Codes

INPUT OUTPUT
DL3 DL2 DL DLO MT/Dy Dg Ds Da D3 D2 D4
0 0 0 0 0 0 0 o 0 ) 0
0 0 0 1 0 c 0 0 0 o 1
0 0 1 0 0 0 0 0 0 1 0 /ﬁ)
0 0 1 1 0 0 0 0 1 0 0
0 1 0 0 0 0 0 1 0 0 0
0 1 0 1 0 0 1 o 0 0 o
0 1 1 0 0 1 0 ] 0 0 0

1 0 o 0 1 0 0 0 0 0 0
1 0 o 1 1 0 0 0 0 0 1
1 0 1 0 1 0 0 0 0 1 o
1 0 1 1 1 0 0 0 1 o 0
1 1 0 0 1 0 o 1 0 o 0
1 1 0 1 1 0 1 o 0 0 0
1 1 1 0 1 1 0 0 0 o 0
1 1 1 1 1 0 0 0 0 0 0

24
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5. INSTRUCTION

N 5.1 INSTRUCTION SET
bis bis 00 01 10 11
b1z biz bi1 big 0 1 2 3
0 0 O 00| NOP KIN M DIG r ST M r
SPB P, N ;
Ss N :
0 0 0 1|1 BANk: ORI M, I SEG Dh, r MVRS M r ;
STC
0o 0 1 0]2 MVI M I OUT P, r IN r, P J
RPB P, N
RS N1
0 0 1 13| BANKo ANI M, I CKSTP MVRD r, M
RSC i
N i
0 1 0 01/ 4] RT Al M, I MVSR M1, M2 AD r, M
0 1 0 1|5 RTS SI M I EXL r, M suU r, M
0 1 1 06| JMP ADDR AIC M, I LD r, M AC r, M
~~ ;
0 1 1 1] 7| CAL ADDR SIB M, I SB r, M
SBKO
TPF P, N
1 0 0 0| 8| TsSF N3 AIN M, I TSD ADN r, M
TCEF
TITF
SBK1 )
TPT P, N :
1 0 0 19| TST Ni SIN M, I TTM SUN r, M |
TCET
TITT
— |
1 0 1 0|A| TMF M, N AICN M I TUL ACN r, M j
1
1 0 1 1|B| TMT M, N SIBN M, I PLL M, r SBN r, M
1 1 0 0| C| SLTI M, I AIS M, I SLT r, M ADS r, M
1 1 0 1]|D| SGEI M, I SIS M, I SGE r, M SUS r, M
1 1 1 o0|E| SEQ M, I AICS M I SEQ r, M ACS r, M i
]
! \
—~ 1 1 1 1|F! SNEI M, I SIBS M, I SNE r, M SBS r, M

25
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5.2 INSTRUCTIONS

Explanatory note

: Data memory address /-E

. Dn : Data memory address high (row address) [2 bits) M
DL : Data memory address low (column address) (4 bits] One of data 00—3FH of BANKO and 00—3FH of BANK1
Rn : Register number’[4 bits) P : Port 0SP<3
I : Immediate data [4 bits] N1 . Bit position of status word 1 0=N1s7
N : Bit position [4 bits) N2 . Bit position of status word 2 0=N:=7
ADDR : Program memory address (10 bits) () : Contents of register or memory
cAll*YT ¢ : Carry
r : General register b : Borrow
One of addresses 00—OFH of BANKO ( )n : Contents on bit n of register or memory
{ | : Decoded value of contents of register or memories
Operand N . Machine code
Funct t
M 1ST | 2ND unetion Operation Operation code
AD r M | Add memory to register r—(r) +(M) 110100 | Dy D, Rn
. L r—(r) +(M)
ADS r M | Add memory to register, then skip if carry skip if carry 111100 | Dy D, Rn
ADN . M Add memory to register, then skip if not r<.—(l.') + (M) 111000 | Dy D, Rn
carry skip if not carry w
AC r M | Add memory to register with carry r—(r)+ (M) +c 110110 Dy D, Rn ;
i i +(M) +
ACS , M Ad.d memory to register with carry, then r*.—(r.) (M) +¢ 111110 Dy D, Rn
skip if carry skip if carry
[ 3 0 . -
£ acn ; M f‘dd memory to register with carry, then skip r‘.—(r.) + (M) +c 111010 | Dy D, Rn
5 if not carry skip if not carry
2
Al M I | Add immediate data to memory M—(M)+1 010100 | Dy D, I
AIS M 1 Add immediate data to memory, then skip if Mj—(.M) +1 011100 | Dy D, I
carry skip if carry -
AIN M 1 fAdd immediate data to memory, then skip M..-(.M) +1 011000 Dy D, I %
if not carry skip if not carry &
AIC M 1 | Add imfediate data to memory with carry M—M)+1+¢c 010110 | Dy D, I
Add immediate data to memory with carry, Me—M)+1+e¢
AICS M I then skip if carry skip if carry 011110 Dy D I
Add immediate data to memory with carry, Me—M)+1+¢
AICN M I then skip if not carry skip if not carry 011010} Dy Dy I
SuU r M | Subtract memory from register r+«(r)— (M) 110101 | Dy D, Rn
Subtract memory from register, then skip r(r)— (M) %
Sus r M if borrow skip if borrow 111101 ) Dy Dy Ra -
Subtract memory from register, then skip r(r)—(M)
SUN r B if not borrow skip if not borrow 111001 | Dy De Rn
Subtract memory from register with - _ =
SB r M borrow r—(r)—(M)—»b 110111 Dy D, R
Subtract memory from register with r—{(r)—(M)—b
SBS i M borrow, then skip if borrow skip if borrow 111111 Dy Dy Rn
&
S
2 Subtract memory from register with re—(r)—(M)—b
E SBN T M borrow, then skip if not borrow skip if not borrow 111011 Dy D Ra
®
% SI M 1 | Subtract immediate data from memory Me—M)—1 010101 | Dy D, I
Subtract immediate data from memory, M«—(M)—1
SIS M I then skip if borrow skip if borrow 011101 Dy D I
Subtract immediate data from memory, M+—M)—1I
SIN M 1 then skip if not borrow skip if not borrow 011001} Dy Dy !
Subtract immediate data from memory _
SIB M I with borrow Me—M)—1I-b 010111 | Dy D, 1
Subtract immediate data from memory with | M«—(M)—1—b
SIBS M - D
! borrow, then skip if borrow skip if borrow 011111 Dy L I
Subtract immediate data from memory with Me—(M)—1—-Db
SIBN M I
borrow, then skip if not borrow skip not borrow 011011 Dy D I
26
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Mnemonic lg";'".znlsn Function Operation Operation code Machine code
a SEQ r | M |Skip if register equals memory :k;Mif sero 101110 | Dy D, Rn
SNE r | M | Skip if register not equals memory s"ki;“i‘f not zero 101111 | Dy D R,
SGE r M ;S(’ki:ei:lo:eygister is greater than or equal :ki;l\i: not borrow (r) Z (M) 101101 Dy D, R,
§ SLT r | M |Skip if register is less than memory ;ki;':: borrow (r) < (M) 101100 Dy D, R,
-
g SEQI M I Skip if memory equals immediate data :’:; :f zero 001110 ]| Dy D, I
SNEI | M | I |Skip if memory not equals immediate data | N o oo1111| D, | D 1
SGEI M I iki:-:e;::’:r:ni: reater than or equsl :‘k; ilf not borrow (M) 2 I 001101 Dy D, !
SLTI M I | Skip if memory is less than immediate data ::n; iIf borrow (M) < I 001100 | Dy Dy I
S| ANI M | I |Logic AND of y and immediate data | Me—(M) A I 010011 | Dy D, T
- H
% ORI M I | Logic OR of y and i diate data M—(M) v I 010001 | Dy D, I
-
§ EXL r M | Exclusive OR Logic of memory and register | r—(r)@®(M) 100101 ]| D, D, R,
LD r M | Load memory to register r—(M) 100110 | Dy D, R,
ST M r | Store register to memory Me(r) 110000 | Dy D, R,
| [ [ M o e s ™ o oot [n| n | w
HEE D i L oo || n | =
- MVSR |{+Mi | M2 |Move memory to memory in the same row [Dy, DL1)«[Dy, DL2) 100100 | Dy D, Dy,
MVI M | I |Move immediate data to memory M1 010010 Dy D, I
PLL | M | r :f;;z?f:m' Ne & memory to PLL PLLR+ (NO~N3), Ny & (M) 101011 D, | b, R,
g/ ™T | M| N ;r::c'mﬁ“‘_":: g, then skip if all bits if M(N)=all *1°, then skip 001011 D, | D, N
a ZlT™™F [ M| N ::::Iﬁ':;‘:’:e’ :1: then skip if all bits if M(N) =all *0°, then skip 0oo1010| D, | D N
g JMP ADDR Jump to the address specified PC—ADDR 000110 ADDR (10 bits)
. CAL ADDR Call subroutine Stack—(PC) + 1 000111 ADDR (10 bits)
8
?: RT Return to main routine PC+(stack) 000100 — — -
3 RTS Return to main routine, then skip PC+—(stack), and skip 000101 | — | — -
unconditionary
B El Enable interrupt INTE F/F«1 000001| — 0001 -
£
§ DI Disable interrupt INTE F/F«0 000011 — {0001 -
g T e T T e T 10100 | = | — | -
— |5 R el = T T e e
27
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Operand ) A Machine code
M Function Operation -
1ST | 2ND Operation code
SS N Set status word 1 (STATUS WORD 1)y«1 000001 | — {0 N —
f——
RS N Reset status word 1 (STATUS WORD 1)y« 0 000011 | — [0 Nu e
| —
TST Nz Test status word 2 true if (STA_TUS WORD 2)y=all *1", 001001 — |0 N2 —
then skip i
if (STATUS WORD 2)y=all 07, o o
TSF Nz Test status word 2 false then skip 001000 0, N
STC Set carry F/F carry F/F« 1 000001 | —|0010 —
§ RSC Reset carry F/F carry F/F+— 0 000011} — |0010 —
-
E BANKO Select BANKO BANK F/F« 0 000011 — |1100 —
s
2 | BANK1 Select BANK1 BANK F/F« 1 000001 — 10100 —
-
E ——
g | TITT Test INT, skip if true if INT=0, then skip 001001 — [0001 —
3
;.'; TITF Test INT, skip if false if INT=1, then skip 001000| — 0001 —
TCET Test CE, skip if true if CE= 1, then skip 001001 — (0010 —
TCEF Test CE, skip if false if CE=0, then skip 001000 — (0010 —
SBKO Skip if BANKO if BANK F/F =0, then skip 001000 | — 1100 —
SBK1 Skip if BANK1 if BANK F/F =1, then skip 001001} — (0100 —
TSD T.est station detector, then skip if it is not Skip if SD=0 101000 | — . .
high level
Output segment pattern based on the SGo-+—(Dy, (Rn)), o
SEG Dy T | memory specified indirectly S, {SGo~4} 100001 Dy Rn
- . DLo-3« {{Rn) o~3} _ _
DIG r Output digit pattern based on the register {Di~s, MT/Dr} «DLo-3 100000 r
KIN M Input key data to memory, then skip if M<Kos, skip if (M) =0 010000 | Dy D, _
data are zero
.?; IN r P | Input data on port to register r«—(Port (P)) 110010 P — Rn
E
:S, ouT P r | Output contents of register to port (Port (P) ) « (r) 100010 P — Rn
=
SPB P N | Set port bits (Port (P) ) <1 000001 P |[0000O N
RPB P N Reset port bits (Port (P) )< 0 000011 P 0000 N
TPT p | N |Test port bits, then skip if all bits if (Port (P) )y =all 1s, then skip 001001 | P |0000| N
specified are true
TPF p | n | Test port bits, then skip if oll bits if (Port (P) )y =all Os, then skip 001000 P [0000| N
specified are false
- CKSTP Clock stop by CE stop clock if CE=0 100011 — 1110(1110
2
& | Nop No operation 000000 | — — —
28
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6. ELECTRICAL CHARACTERISTICS
6.1 ABSOLUTE MAXIMUM RATINGS

Supply Voltage VDD —3.0to +6.0 \
Input Voltage V, —0.3to +Vpp \Y
Output Voltage Vo —0.3to +Vpp A
Output Sink Current lo 10 mA
Operating Temperature Ta —35to+75 °c
Storage Temperature Tstg —55to+125 °Cc
Output Breakdown Voltage Vpps Sa to Sg pin (Voltage between source drains) —35 \"
6.2 RECOMMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT CONDITION
Supply Voltage VDD 45 5.0 5.5 Vv
— CE =0, Clock Stop (CKSTP ‘
Data Retention Voltage VDR 25 5.5 \%
instruction execution) i
Crystal Oscillator Stop Voltage VDDS 3.2 3.8 \" ‘
S5 to Sg pin (Voltage between
Output Breakdown Voltage VBDS —-30 \' i
source drains) IgH = —5 A i
Supply Voltage Rise Time Trise 500 ms Vpp=0—45V
~
|
|
TN
i
1
P
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6.3 DC CHARACTERISTICS (Vpp = +4.5t0 55V, Ta=—351t075°C)

CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNIT CONDITION
High Leve! Input Voltage VIH1 0.8 VpD VDD \" SD and INT pins /\ 1‘
High Level Input Voltage ViH2 0.7 VpD VDD \") 1/0O port and CE pin |
High Level Input Voltage ViH3 0.6 VDD VoD \") Ko to K3 pins
Low Leve! Input Voltage ViL1 0 0.3 VpDp \% 1/0 port and CE pin
Low Level Input Voitage ViL2 0 0.2 VpD \% Ko to K3, SD, and INT pins
High Level Output Vol v 4.0 \Y EO1 and EO2 pins
eve t .
igl vel Output Voltage OH1 loH=—0.5 mA
D4 to Dg, MT/D7, 1/O port
i \% 4.0 \%
High Level Output Voltage OH2 loH=—0.2 mA
High Level Output Voltage VOH3 4.0 \" PSC pin 10H=—0.1 mA
High Level Output Voltage VOH4 3.0 \Y Sa to Sg pins 10H=—0.5 mA
Low Level Output Volt v 05 v EO4 and EO2 pins, 1/0 port
ow Level Ou oltage .
w P g oLl 10L=0.56 mA
Y
D1 to Dg, MT/D7, PSC pins
Low Level Output Voltage VoL2 0.5 \"
1oL=0.2 mA
High Level Input Current +hH1 25 50 100 uA Ko to K3 pins VIN=VDD=5.0 V
High Level Input Current +1H2 300 uA X| pin ViN=VDD=5.0 V
VCOL and VCOH pins
Low Leve! Input Current =Ll 300 uA Vpp=5.0 V
ViN=0 V
Output Leakage Current I 10-° 1 uA EO4 and EO2 pins To=26°C /-\\l
Except the 1/O current from 1/O f?:
Supply Current 1DD1 3 mA i ‘
pins
CE=0, PLL stoped,
Supply Current IDD2 0.6 mA CPU operated only
T,=25°C, Vpp=5.0 V
CE=0, CKSTP instruction
Data Retention Current IDR 10 uA execution
Ta=25°C, Vpp=5.0 V
Note 1/0 ports means the PAg to PAg, PBg to PB3, PC2, PCg3 and PD3 pins. ’ \‘
6.4 AC CHARACTERISTICS (Vpp=+45t05.5V, Ta= —35t0 75 °C)
CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNIT CONDITION
v .
Operating Frequency fin1 0.5 25 MHz coL pin
Vin=1.0 Vp.p (MIN.), DC cut
VCOH pi
Operating Frequency fin2 0.5 88 MHz OH pin
Vin=0.8 Vpp (MIN.), DC cut
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7. PACKAGE DIMENSIONS (UNIT: mm)

42 pin plastic DIP {600 mil)

42 22
lalainininisicsinisinfelsisinisisicicials]

N
v

OO0 00000000000
1 21

This Materi al

NOTES

2)

ITEM MILLIMETERS INCHES
1) Each lead centerline is located within 0.25

mm (0.01 inch) of its true position (T.P.} at A 56.88 MAX. 2.200 MAX.

maximum material condition. B 2.54 MAX. 0.100 MAX.
(o1 2.54 (T.P.) 0.100 (T.P.)

Item “K” to center of leads when formed o 607
D 0.50 9@ 0.020 20008
F 1.2 MIN. 0.047 MIN.
G 3.6:03 0.142%°°2
H 0.51 MIN. 0.020 MIN.
] 4.31 MAX. 0.170 MAX.
J 5.72 MAX. 0.226 MAX.
K 16.24 (T.P.) 0.600 (T.P.)
L 13.2 0.520
M 0.258:68 0.010 “8:833
N 0.25 0.01

A

AV

1

0~15°

P42C-100-600A,B
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8. SUPPORT TOOLS

The following support tolls are available for developing systems using the uPD1704.

This is an evaluation board usable in common in the uPD1700
series.
EVAKIT-1700 . o . . ;
It is operated on PROM base and it is possible that immediately
adding and revising the program through the console.
Hardware e
This is a simulation board in which the program developed by
SE-1704 EVAKIT-1<00 is loaded and provided in a system instead of the
uPD1704 to evaluate the system. SE-1704 is possible to evaluate
the uPD1710 also.
Host Order name
0s
uPD1700
. Absolute PDA-880
Software Series A bl ™
Assembler ssembler PDA-800 + PDA-800FDD CP/M-80 uS281AS1700
MD-080 series
MD-086 series MP/M-86TM uS171AS1700

Remarks 1. Supply format of software is 8-inch FD double-side double density.
2. Regarding CP/M version of OS of PDA-800 and PDA-880 systems, please contact our authorized agent.
3. cP/M-80TM and MP/M-86TM are the trademark of Digital Research Co., Ltd.
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