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The Fujitsu MBB8560 serles Is an upgraded version of the
MB88500 famlly and consists of two 4-bit microcomputers—the MB88561-PF/MB88562-PF
MB88561 with an LCD display controller/driver and the MB88562
with a VFD display driver. The architecture of sach device
(MB88561 and MB88562) is similar to counterpart products in
the MB88500 serles; however, to improve both flexibllity and
efflclency, an A/D converter, a phase locked loop (PLL), and
on-chip display drivers are added. When high quallty and low
cost are primary design considerations, the MB88561 and/or the
MBB88562 Is an excellent choice for digital tuning systems such as
those used In automobile radios, stereo tuners, and other similar
applications.

The MBB88561 LCD device contains a 3K by B-bit mask ROM
(program memory) and a 192 by 4-bit static RAM (data mem-
ory) whereas, the MB88562 VFD device contains a 4K by 8-blt
mask ROM and a 256 by 4-bit static RAM. Besides the on-chip

memory, each device has 21 170 iines, an 8-bit timer/counter, 80-PIN Pmatg%:}ag“;ACKAGE
an A/D converter with 6-bit resolution, display drivers, and a

phase locked loop (PLL) that is suitable for all broadcast and

shortwave frequencies. Each device has independent AM (up to MB88PG561-CF/MBB8PG562-CF

32 MHz) and FM (up to 120 MHz) Inputs.

Controller/driver circuits of the MB88561 can directly drive 1/2
duty, 1/2 blas, 20-millisecond frame-cycle LCD devices;
§2-segment LCD displays are available. VFD driver ports of the
MBB88562 are N-channel middle-voltage outputs with pull-down
resistors; with a 12-volt power supply, these outputs can directly
drlve 39-segment VFD devices.

Mask optlons for the MB88560 series are shown in the following

table. These options must be specified by the Custorner when a
device Is ordered; data release forms for specifying the options
are available at Fulitsu Sales Offlces.

Both devices are fabricated in sillcon-gate CMOS and are 80-PIN CERAMIC MODULE
housed In an 80-pin plastic flat package. The MB88561 and (MQP-80C-P01)
MB8B562 require a +5V power supply and operate over a tem-
perature range of -40°C to +85°C.

This device contalins circuitry to protect the
Inputs against damage due to high static volt-

To minimize system cost and development time, Fujitsu provides fg;‘n%w;%?:cgﬂgghfg:ggh #t 1s advised
a complete complement of hardware and software development application of any voltage higher than maxi-
tools— refer to “Table 1. Specification Summary and Develop- 2;;’;3“"3‘9" voltages to this high Impedance
ment Tools.” -
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Function Option Remarks | Function Optlon Remarks
Output port type | Standard open-drain Sellected otiltguttgon Standby off reset r;lo
option must be the es
Standard puilup same for all P- and
R-ports
Standby No Output port level High R10 to R8
Yes (software during reset Low fixed high
initiated)
Output port state| Hold Selected port-state H Pul-down resistor for No MB88562
during standby High-Z option must be the segment output port Yes Only
aame rtfor all P-and
-ports

FEATURES
® Program Memory

o]
[o]

o
(o]

o]
(o]
o

o

MBBB561:
MBBB562:

3K x 8-bit mask ROM
4K x 8-bit mask ROM

Data Memory

MBB8561:
MB8B562:

192 x 4-bit static RAM
256 x 4-blt static RAM

21 1/O Ports

P-port: 4-bit parallel output only

K-port: 4-bit parallel input only

R-port: Two 4-bit and one 3-bit parallel
input/output or 11 Individual input/output lines

C-port: External interrupt input; timer/
counter Input

Two Sselectable Output Port Circuits (P and R

Ports—Mask Options):

(e}
(o]

Standard open draln
Standard pullup

8-Blt Programmable Timer/Counter with

Auto-Load Function and Two Clock Modes:

o
(o]

Internal clock (timer)
External clock (counter)

6-Bit Programmable A/D Converter with 3 Multi-

plexed Analog inputs and Sample/Hold Circuits
{Successive Approximation Type Converter)

On-Chip Phase Locked Loop {PLL) for Digital

Tuning Systems:

[o]
o
o
o

a
<
[e]

15-bit prescaler

4.5 MHz reference frequency
Independent AM and FM Iinput terminals
Two phase detector outputs

Single Level Three Source Maskable Interrupt:

External
Clock
Timer/counter overflow

Instruction Set (Upward compatible with MB88500

Serles}:

o

Q

Number of instructions:
for MB88562
Instruction byte length/cycle count: 1/1,
2/2, and 2/3

70 for MBBB561; 71

Execution time: 6.67 ps (min) using 4.5 MHz
clock

Four Nesting Levels for Subroutine Calls
Software initiation of Low-Power Standby

Selectable Output Port States During Standby
{(Mask Option):

This Materi al
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o
o

Hold
High impedance

Oscillator Programmable States During Standby:
o idle
o Stop

Other Mask Options:

o Standby off reset
On-Chip Power-On Reset
On-Chip Clock Generator and 1/2 Clock Prescaler
MB88561—0On-Chip Liquld Crystal Display (LCD)
Controlier/Driver:

o Direct drive for LCD.

o Two common outputs and 26 segment
outputs.

13 x 4-bit display memory independent of
data memory space.
Segment data table can be stored in
program memory (mask ROM).
1/2 duty and 1/2 blas (on-chip LCD bias
circuits) .

MBB88562—On-chip Vacuum Fluorescent Display
(VFD) Driver:

© Direct drive for 39-segment VFD (+12Vdc).

o N-channel middle-voltage outputs with

pull-down resistors.

Low Power Dissipation:

o MB88561 (Active Mode)—27.5 mA (max)
with following conditions:

fc = 4.5 MHz
VCC = AVCC = PVCC = 5.5V

MB88561 (Standby Mode)—30 pA (max)
with

[}
o

o

fc =0 MHz
VCC = AVCC = PVCC = 6.0V
MBB88562 {Active Mode)— 42.5 mA (max)
with following conditions:
fc =4.5MHz
VCC =PVCC = 5.5V, SEGVCC = 12.5V

MB88562 (Standby Mode)—20 MA (max)
with

fc =0 MHz
VCC =PVCC = 6.0V

Powerful Development Support (refer to Table 1)

e Wide Range of Operating Temperatures:

Ta = -40°C to +85°C.
80-Pin Plastic Flat Package: FPT-80P-MO1

Manuf act ur er
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Table 1. Specification Summary and List of Development Tools

MB88561-PF MB88562-PF

ROM size 3K x 8 bits 4K x 8 bits

{On-chip mask ROM) {On-chip mask ROM)

RAM size

(Directly addressed locations) 192 x 4 bits (Addresses 0-7) 256 x 4 bits (Addresses 0-7)

170 port: Total 21 lines Total 21 lines
Input-only port 4 4
Output-only port 4 4
170 port 1 1
Control port 2 2

Qutput port type Standard puli-up Standard puli-up

Standard open-drain {(Mask option) Standard open-drain {Mask option)

Stack depth (Nesting level) 4 levels 4 levels

Timer/Counter: Yes (Auto Load function) Yes {Auto Load function)
Buffer size 8 bits 8 bits
Clock source Internal/External internal/External

Serlal I/0 No No

Clock generator: Yes Yes
Osclllator type Crystal/External Crystal/External
Clock frequency 4.5MHz 4.5MHz

Interrupt function: Yes Yes
Nesting level Single leve! Single level
Interrupt sources 3 sources 3 sources

Standby function: Yes/No {(Mask option) Yes/No {Mask option}
Initiation method Software Software
Oscillator state during standby | !dle or stop (Software selectable) Idie or stop (Software selectable)
Output state during standby Hold or High- Z {(Mask optlon) Hold or High- Z {Mask option)
Standby off reset function Yes/No [Mask option) Yes/No (Mask option}

Watch dog timer function No (Fixed) No (Fixed)

Number of instructlons 70 71

ol aame Yt lenath/ 1M, 272, or 2/3 114, 2/2, or 213

Instruction execution time 6.67 us (min) at 4.5 MHz 6.67 ps (min) at 4.5 MHz

(With prescaler) {With prescaler)

Power supplies: 4.5V to 5.5V (VCC=AVCC);
Active 4.5V to 5.5V (VCC=PVCC=AVCC) 11.5Vto 12.5V (SEGVCC)
Standby 3.5V to 6.0V (VCC=PVCC=AVCC]) 3.5V to 6.0V (VCC=AVCC)

Operating temperature range -40°C to +85° C -40°C to +85°C

Process CMOS CMOS

Package 80-pin FPT 80-pin FPT

Development tools:

Hardware MB2115-01 : CRT unit (MB8B561 and MB88562
MB2115-02 : Monitor board with keyboard (MB88561 and MB88562)
MB2115-04 : En%%?s'.vé 2wrlterlﬁszaz Interface unit (MB88561 and
MB2115-40 : DUE board (for MB88561
MB2115-41 : DUE board (for MBB8562

Software MB88PGS561-CF  : Piggyback evaluation device tfor MBB8561
MB8BPGS562-CF  : Piggyback evaluation device (for MB88562
SM05215-A010 : Intellec serles I/l MDS cross-assembler
SM07415-A012 : CP/M-86 cross-assembler
SM07615-AXXX : PC-DOS cross-assembler
SM07415-G022 : CP/M-86 host emulator
SM07615-GXXX : PC-DOS host emulator
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BLOCK DIAGRAM OF MB88561
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BLOCK DIAGRAM OF MB88562
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PIN ASSIGNMENTS & INTERFACE CONNECTIONS FOR MB88561

TOP VIEW

oUouUU0OU0UUUUULOUULUOUU Uy

*These pins are not connected.

TTT

EX———#
Clock D a——
“X—————
‘RESET—»

Device RESET
Control { START———]
—

Controt [ Ra

Port To—=
TEST—

Vcc AVge PV, cdl

reaeel

Output only
port (P-port)

[ onl
et oty

P3 PO
K3 -KO

R3 -RO

170 port

R7 -R4 (R—port)

3
3

4—/£ SEGO-SE!
¢_/3_ ANO-AN2 j Analog input

N

LCD port

<—a‘-— FM, AM ]mm

PDO, PD1

VSS AVS§ PVSS
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PIN ASSIGNMENTS & INTERFACE CONNECTIONS FOR MB88562
|
~ -
I I HTIY
L1 1 1 1 1] - » ans
66 65
SEGe 640 Rs
SEG10 530 R4
SEG11 62 R3
SEG12 61 P R2
SEG13 sop R1
SEG14 :g g 2:2
Seats 57 ANt
SEG17 56 J ANO
SEG18 55 g i;g;
SEG19 54
SEGVCC TOP VIEW 55; g mcc
Py =B A
SEG22 50 O Pvss
SEG23 49 0 vss
E= 2B
EG25
:eezs 46 0 K1
SEG27 45 Ko
SEG28 44 pa
SEG29 430 p2
SEG30 0 P1
SEG31 s]
a3 36 37 38
L] U 0010 » L] J L) L
& X = XX =
R RN LA T
CEBGBBE O b
*These pins are not connected.
Vee SEGY PV ]
EX————» va 2 epa-ro Sutel ot
Clock X 2 ks ko 7] mput Ioput only
X— 4 e R3-RO
e—f*— A7 -R4 e

Control

‘RESET—™
Device [ RESET

START ————
TRQ ———
Control [ 1RQ
Port To———»
TEST—
Vss F'Vss

w0

4—/——>R1D—R8

4—/—3— ANO-AN2

—f2 FMAM
PDO, PD1

b A

/2% » seqas-seaq_] VFD segment

j Analog input

jPLLport

This Materi al
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PIN DESCRIPTIONS

Function

Function

Pin No.
—Mm 3 Designator
77 70 VCC
49 49 VSS
30 32 EX
31 34 X
32 35 X

39 40 START

aSV Dg power supply.
roun
prut to on—ehlp oschlator.

5 MHz crystal Is exter- |

nally connected between
the EX and X pins.
Output of on—chip osclila-
tor; input for the internal
clock generator.

Provides an Inverted clock

output for external sync
functions.

An external reset input an

svﬁowsr-on reset output
en set to a LOW logic

level, halts operation of the
MCU and initial :

de-
vice. When the pin
returns to a HIGH logic
level, program execution
restarts at address 0.
When the oscilllator stabll-

Eei a{ger ower-on, the
pulse must be LOW §

for at least two Instruction
cyclea to pr%paﬂy initiaize
device. To implement
an extemal reset, connect
_&ggg#cltor between the
in (Internal pull-
resistor and ground (VS
pin); the time constant
should be greater than the
time interval of 12 clock
periods.
When the device is
ered ula the on—chlp ruet
control circult output:
Low level on this pln
Except for the reset mode,
the output is High durln
normal operation. The
of VCC (50ue to 5
of rise time causea l
put from the
pin; it automatically
returns to a High state ap-
proximately 80-milliseconds
after the on-chlﬁ ?aclllator
starts. The pinls a
hysteresis input with an
Internal 300k-ohm pullup
resistor.

Release input for the stand-

by control/status registers;

these registers monitor and
control the on-chip standby H

control circults. During the
st mode, a HIG

level on the START pin sets ;a

the standby release flag
(STF) in the standby
status register, resets the

standby enable flag (STBE) H

In the standby control
register and triggers the
sequence that returns the
MCU to an active mode.
Before the START puise is
applied, VCC must return
to the normal operating

i. (+5V + 10%) when a

a up battery Is usod

Alao the START F

e LOW before ini latlno
the standby mode.

The logical state of the
START pin can be sensed
by oxecutlng an IN instruc-

ion (Y=8) to read the
y status reglater
The logic level Is indicated
by the standby release in-
put ﬂq'g {STIF). The
p Isa hysteresls

an internal 300k-

ohm pullup resistor.

R e AR A
rupt control clr uit. The
xtlnq edge of . sets t:m
o C] errupt reques
r?ﬁF) in the Interrupt
ﬂag register regardiess of
whether the external inter-
rupt is enabled or disabied.
if the external interrupt is
enabled In advance by an
EN Instruction, the inter-
ot is immediately servic-
; If not enabled, the IRF
ﬂag s internalty heid as an
Interrupt source.
The loglc level of the TRQ
can be tested with a
STI hstructlon when [RQ

ern:gt fla
(IF) Il HIGH F thegr

%diﬂona iF is LOW. The
pin Is a hysteresis input
with an internal 300k-ohm

pullup resistor.

Clock-count input puises to
the on-chi a-f:l': tvn%'
er. ng ©

of increments the

timer/counter by one count

under the follo cond-

Itions:

e When external count
clock (counter} mode Is
selected by E
instruction.

e When timer/counter

roscaler select register
s programmed to enable
he Input using OUT
hstructlon (Y=B).
OUT instruction (Y=B).
The TT pin |s lnactlve as a
clock-count Input when the
external clock-count mode

Is disabled by RESET or %

a DIS instruction, or the

input Is not selected by the

timer/counter prescaler
select register.

The logic level of the TC pin
alwgy indicated th‘eJ
tlrnerlcotmter Input flag
(TCIF) in the timer/count-
er prescaler select register.
The lagic level of the
pin can be tested by using
an IN Instruction (Y=B) to
read the prosc r select
register; when is LOW,
the TCIF fiag Is HIGH, For
all other conditions, TC
is LOW. The pln Is a
hysteresis input with
'Ipetemg:_ 300k-ohm pul-up
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PIN DESCRIPTIONS (Cont’d)
Fin No. Des Function Ein No. Designator Functlon
MB88561 | MB88562 MB88561 | MB88563
48-47, | 48-47,| K3-KO |K-port. A 4-bit parallel non-
45-44 | 46-45 fatched Input-only port; KO
is LSB. K- data is input
to accumulator via an INK 7,13,| 33, 73] Open | No connectlon to these
Instruction. All K-port pins 19, 29, pins.
have Internal pullup resist- a3, 38,
ors. 46, 52,
43-40 | 44-41 | P3-PO | P-port. A 4-bit parallel 25 &%,
tatched output-only port; i
PO is LSB. Data from the 59 - AVCC | +5V DC power supply voltage
accumulator Is output to for A/D converter.
the P-port via an
Instruction. Refer to 57 - AVSS | Ground pin for A/D convert—
DESCRIPTION for avallable er.
masking optlons.
66-63 62-59 R3-R0O | The R-port serves as two 62-60 58-56 | AN2-ANO] A/D converter inputs. One
71-68 | 66-63 R7-R4 | 4-blt and one 3-bit parallel of three analog Input ports i
75-74, | 69-67 | R10-R8| non-latched Inputs/latched "913?(0"-: via thel analog
outputs or 11 individual i 2 S)eeﬁt‘er ?/E“gonvert
non-latched Input/latched =l tor
output lines. The s activated by writing a *1
selected service depends to bit #0 of the A/ D_
on the sequence of control register (Y = 9).
instructions en converslon Is com-
Using the pérallel o plete, the high-order bits
structure, the two 4-bit are placed in the A/D data
orts are designated register (Y=F) and the low-
E-port #0 (R3-RO) and order two bits are put into
R-port #1 {R7-R4): the 3- the A/D data register
bit port is designated R- (Y=E).
port #2 (R10-R8). All 54 53 PVCC | +5VDC power supply voltage
three ports are indirectly for PLL.
addressable by port num- 50 50 PVSS Ground pin for PLL.
ber via the Y-register. 51 51 FM Local oscillator inputs. The
Four-bit {or three-bit) data 53 52 AM PLL consists of a reference
from the accumulator is clock generator prescaler,
cutput to the addressed a local oscllator clock—
R-port via an OUT programmable prescaler
Instruction; four-bit (or and a comparator. The
three-blt) data from one reference clock frequency
port is input to the can be selected from any-
accumulator via an IN one of the follo : 25 kHz,
Instruction. Before exe- 12.5 kHz, 10 kHz, 9 kHz,
cuting an IN instruction, SkHz, or 1.0 kHz.
g;ee‘egdt?sasa‘l’g o(r‘:.;\;ttl)s t Local oscillator input for FM
mode) logic level The local oscillator pro-
When lha —port lines are 9rammabla prescaler has a
used Indlvlduallg. each line S-bit pulse swallow divider.
(R10-R0) can be indirectly The FM local frequency Is
alddr:nged byl bit number input to the FM terminal.
via the Y-register
Each addressed bit line can Local °5°|"‘“|°" Input for ‘I\M-
be set or reset by a SETR/ A 15-bit pulse swallow divid-
RSTR Instruction: the er and also a direct divider
lines of R-port #0 (R3-R0) are provided for the !ocal
can be directly set or re— oscillator programmable
set by a SETD/RSTD prescaler; the prescaler
instruction. Each address- can be selected by software
ed line Is Individually test- The AM locaAerequency is
ablehblr a T;S;Qm 1n§t;u2ctlon: input to the terminal.
each line of R-po can _ _
be directly tested with a 55-86 | 54-55[PDO. PD1| Phase comparison errer
TSTD instruction. Before local oscillator input and
executing a TSTD or TSTR the reference clock are
Instruction, the addressed ed: th ignal
bit line must be set to a pompared: the Srror sign
Is output on PDO/PD1.
High (input mode) logic
level. Refer to description
for availabie mask optlons. 27,28 —_— COMO, | Common outputs for d
37 as TEST | Used to activate the test COM1 Crystal Display {LCD). Two
mode for the purpose of one-half d cycle, one-
shipping tests at Fulitsu. half bias LCD drivers are
This pin is normally set to a used for common outputs.
High logic level with an
Internal pullup.
2-615
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PIN DESCRIPTIONS (Cont’d)

This Materi al

Pin No.
MB8ass iMBasse2 Designator Function Designator Function
26-20, - SEG25- Segment outputs for LCD. SEG 19-16 | The 4-bit ports are con-
18-14, SEGO Twenty six one—half dut SEG 23-20 | secutively designated SEG
12-8, cycle, one-half blas LC g SEG 27-24 | port #0 (SEG 3-0 throu%h
6-1, drivers are used for seg- [ 24-21 | SEG 31-28 | SEG port #8 (SEG 35-32);
80-78 ment outputs. In additon § 28-25 | SEG 35-32 | the 3-bit port Is designated
to internal RAM, an on- £ 31-29 | SEG 39-36 | as SEG port #9 (SE
chip segment data memory H 39-36). The ports are in—
of 13 x 4 bits is avallable to H directly addressable by
stare the display data. ; ort number via the Y-reg-
E: ister. Data from the
- 12 SEGVCC | 12V DC power supply for  F accumulator is output to an
VFD driver segment output. [} addressed port (SEG port
-- |75, 74, | SEG 3-0 Segment port. These lines : §° ;’,‘:’%‘3?,? F,,‘E‘,‘{?QM_’
72, 71 serve as nine 4-bit and one T¥IG SEQG ports are middle-
79-76 SEG 7-4 3-bit parallel latched out- voltage autputs with puil-
3-1, 80] SEG 11-8 | put-only ports for VFD £ down resistors and are
7-4 SEG 15-12| segments. % driven Low by a
§ pulsse.

OPERATIONAL GUIDELINES

To achieve optimum performance and to minimize the
chances of device failure, the MB88561 and/or the
MB88562 should be used within the operating bounda-
ries described in subsequent paragraphs.

Device Latchup

If latchup occurs, the supply current may increase to
the point of thermal destruction. To prevent latchup,
the operational limits and procedures specified below
should be followed.

e Never apply a voltage higher than VCC or lower
than VSS to any input or output pin.

e Voltages exceeding Absolute Maximum
Ratings should not be applied between VCC and
VSS pins—Refer to ELECTRICAL CHARACTERIS-
TICS.

e Do not power-up MCU power supply {(VCC) until
power has been applied and is stabliized for the
analog power supply (AVCC), PLL power supply
(PVCC), and the VFD power supply (SEGVCC).

Supply Voltages

Abrupt changes In the operating supply voltages can
cause device malfunction; therefore, well-regulated
power supplies should be used. The ripple and rate-
change values should not exceed the following:
e The peak-to-peak VCC ripple at commerclal
frequencies of 50-60 Hz should be less than 10%
of the typical value of VCC.

e The transient change rate of VCC should be less
than 0.1V/ms.

Unused Input Pins

Unused Input pins should be pulied up-or-down with
external resistors; However, the X pin should be open
when an external clock is used.

TEST Pin

This Input pin Is used to activate the test mode for
shipping test purposes at Fujitsu. When the TEST pin
ls forced to a low logic level while the RESET pin is low,
the device enters the test mode. To prevent undesired
activation of the test mode during normal operation, an
external pull-up resistor is recommended in addition to
the internal 10k-ohm pullup.
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INPUT/OUTPUT CIRCUITS
Leled Q!
TRQ, TC, and K-Port:
,J;' P
O0—==—P —>

Description: Input pullup resistor (P-channel transistor) .
Typically ‘?IO:OK-Dhms at VCC=5V. Hysteresis inverter for
and .

AM and FM:

Db
E%ﬂ,‘,

Description: The pull-down resistor is an N-channel tran-

sistor that typically represents about 300K-ohms at VCC=5V.
An hysteresis-type inverter is used.

- RESEY Circult

et < 3

Description: Output options are standard pullup and Description: The pullup resistor s a P-channel transistor
standard open-drain. For standard pullup, the pullup that typlcally represents about 300K-ohms at VCC=5V.
resistor Is a P-channel transistor that typically represents A hysteresis type inverter Is used.

about 10K-ohms at VCC=5V. In an open-drain conflgura— ———

tion, the pullup resistor is omitted. ‘Analog Port :

ANO-AN2:

PDO and PD1:

o

 LCD Controller/Driver.Port:for MB8856t
SEG0-SEG2S:

O ';ED <

Description: The pullup resistor Is a P-channel transistor
that typically represents about 10K-ohms at VCC=5V.

Description:  Output options are standard pullup and COMO and COM1:

standard open-drain. For standard pullup, the pullup Q
resistor Is a P-channel transistor that typically represents

about 10K-ohms at VCC=5V. In an open-drain configura-
tion, the pullup resistor is omitted.

- CrystaliCeramic Osclllator.

P N

EX, X, and X: O0— > —o =
EX —D —
. “VFD:Driver Port for MB88562
,E |_T SEG0-SEG38 SEGvVCC
N
— <

<
I <
<

X 3

70k Q) to
300k Q)

Description: Feedback resistor = 2 Megohms.
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INSTRUCTION SET

The Instruction set for the MB88560 microcomputer
series consists of 70 instructions for the MB88561 and
71 Instructions for the MB88562. Of the total, B4% are
single-byte/singie—cycle instructions. 15% are two-
byte/single cycle instructions, 15% are two-byte/two-
cycle Instructions and 1% are two-byte/three-cycle
Instructions. The Instruction set for the MB88S60 series

Is upward compatible with that of the MB88500 serles
and, as shown in Table 3, Is divided into ten functional
groups. Symbols and abbreviations that are commonly
used in the instruction set are shown Table 2. Table 3
provides a summary of operational data and all instruc-
tion codes are summarized in Table 4.

Table 2. Symbols and Abbreviations Used In Instruction Set

Symbols Meaning Abbreviation Meaning
— Is transferred to AC Accumulator
addr Jump address
nd Is exchanged with bp Bl pointer (that Is part of the instruction code)
+ Arithmetic plus c Carry
CF Carry flag
- Arithmetic minus d Direct line number (that is part of the
Instruction code)
D Logical EXCLUSIVE OR IF interrupt flag
n Logical OR imm Immediate data
U Loglcal AND [ rQ Interrupt request
H
— | K K-Port (K3 to K0)
{overline) Negation
LSB Least significant bit
() Contents of parenthesis
M(X,Y) Data memory (RAM) location indirectly
t addressed by data pointer {X- and Y- registers)
Set to “1" always
T M(0,D) Data memory (RAM) location directly
“p» addressed by “D" bits In the
Set to "0 always instruction code In page #0 (X=0)
I Affected (set or reset) MSB Most significant bit
by operatlon results
P P-Port {P3 to P0)
ic Set to “0" due to R R-Port (#0: R3-R0, #1: R7-R4, #2: R10-R8)
carry (not carry flag)
e (R)Y; Y=n [1] R-Port #n specified by Y-register (Y=0 to 3)
LIF Set to “0" due to Interrupt flag (2} R-Port bit n specified by Y-register
(Y=0 to 10)
1 CF | Set to “0" due to carry flag
(R)d; d=n R-Port bit n specified by “d" blts in
LVF Set to “0” due to the instruction code
timer/counter overfiow flag SEG Segment port (#0: SEG3-SEGO, ...#7:
1z SEG39-SEG36) :MBB8562
Set to “0" due to
zero {not zero flag) ST Status flag
TH Timer/counter high byte
1ZF | setto “0" due to zero fiag TL Timer/counter low byte
VF Timer/counter overfiow flag
Not affected X X-register (that indicates page # in
data memory RAM)
Xn The n-th bit X-register
Y Y-register
4 Zero
ZF Zero flag
2-618
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Table 3. Instruction Set Summary

Mnemonic | Execution | pyte/ Flag/Status
+ Cycle

Operation

TL—(AC)

04 11 sl o] - | Yeag

15 11 11 -1 - | Aac~mh
1 ACH—(TL)

L 0D B 1T T ac—{mx.v}}
ST 1D hA) . . . M (X,Y) +{AC)
STDC 1A 171 . . | lc| MYy —HAC), Ye-rv)-1
STIC 0A m . . 1C | M(X,Y) —AC), Ye—(Y)+1
X 0B 11 . . (ACL)_:-_& M(X, Y)
XD D 50-53 11 1 . . (AC M(0,D} :D=0t03(X=0,Y=D)
XYD D 54-57 171 2] . . (Y}{M(0, D)} ; D=4t07(X=0,Y=D)
CLA S0 1 AC+— 0 (Included in LI Instruction)
Ll Imm | 90-9F 1 1 . ¢ | ACImm; imm=0 to 15
LXI imm | §8-5F mn i . . X340, X2 to X0+imm; mm=0 to 7
LXID Imm {3DS0-3DSF | 2/2 : * | Ximm:mm=0to 15
LRXA imm | 3D20-3D3F | 2/3 . . « | X—{ROM (| )} d, d=7-4
AC—{ ROM( | )} d. d=3-0
imm=0to 15
80-8F 11 1 . * | Yemimm; mm=0to 15
0E 1 AC+(AC) +{ M(X.Y)} + (CF)
3D80-3D8F | 2/2 1 1 | {c | Ac—(AC) + Imm; Imm=0to 15
OF 1/1 t] - 11z ] Ac—acin{ Mix, v}
[ 2E 171 1 |1z | (Mx, "))~ (ac)
€l imm | BO-BF ”n 31 31|1z]imm-(ac); mm=0to15
CYl _Imm | AD-AF 1/1 . . Z | imm- (Y); Imm=0to 15
DAA 10 171 t + | lc | AC+(AC) +6 1 (AC)>B or (CF) = 1
DAS 1" 11 1 © | 1c | AC—(AC) +10 # (AC) >9 or (CF) = 1
DCA 3DBF 2/2 t 1€ | Ac—(AC) + 15 (Included In Al Instruction)
DCM 19 11 1 cpde | Mix, vyemix, vy} -1
DCY 18 171 . . 1c | Ye—=(v)-1
EOR 2F 11 1 1Z | Ac—{M(X, Y} (AC)
ICA 3D81 2/2 1 | t | lc | Ac—(AC) +1 (inciuded in Al instruction)
ICM 09 1”1 1t © | e | ML) Y) 341
IcX 3DAC 272 . ] Le | %=(x) +1
IcY 08 11 1l liclyvma
NEG 2D 11 . 112 | AC—(AT) +1
2-619
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Table 3. Instruction Set Summary (Cont'd)
Mnemonic | Execution Flag/Status

+ Code BV‘?’
Operand | (In Hex) | €vele | z¢| crFl| st
; lea O}if&i’ibﬁi;’(cﬁni’.

1n 11 - |1z] ao—{mx, i}y (AC)

Operation

ROL oc (AT B I 1

ROR 1 n 11t |ic [CH

SBC 1E i 1| t|1S| AC—{M(X. Y}} - (AC)-(CF)
‘Bit Manlputa

RBIT bp 34-37 ”n - {M(X, Y}} bp+— 0;bp=0to3
SBIT bp 30-33 7 <l -] L {MX, Y)} bp+ 1ibp=0to3
RBA bp 3DA4-3DA7| 2/2 |+ | + |+ | (AC)bp—0 ; bp=0to3

SBA bp 3DA0-3DA3| 2/2 | - | - |- | (AC)bp—1 ; bp=0to3

TBA bp 4C-4F 11 |- | - ]]lZ]| (AC)bp-1 ;bp=01t03

TBIT bp 38-3B |- |- Lz {Mix, Y)}bp-1; bp=01t0 3

control Gl e i SE : SRR
EN Imm 3E0Q0-3EFF Enable the Internal resources by the operand byte (2nd byte)}3
DIS imm 3F00-3FFF 2123 - . . Disable the internal resources by the operand byte (2nd byte)3

RST 3DAD 272 . . + | System Initlalization
Input/outpt
IN 13 1/1 ] . . ACe(R ; Y=0 to3 Port #)

b4 ACO—RG)Y Y=5, ,9.B,C,E,F
INK 12 i [ I]-1] - |AC—K
ouT 03 171 . . . (H)YQ—(AC): Y=0 to 3 {Port #)

(REG)Y—(R); ¥=5,6,7,8,9,B,D

OUTP 02 mn . . . P+ (AC)
QUTX 3DAB 2/2 . . + |(SEG) Y+ AC; Y=0 to 9 (MB88562 only)
RSTD d 44-47 i . . + | {R)d+0; d=D to 3 (Bit # of Port #0)
RSTR 22 1,1 . . . (R)Y+0; Y=0 to 10 (Bit #)
SETD d 40-43 11 . . « | (R)de—1; d=0 to 3 (Bit # of Port #0)
SETR 20 11 - . + | (R)Y+1; Y=0 to 10 {Bit #)
TSTD d 48-4B mm . . 12| (R)d-1; d=8 to 10 (Bit #)

Y=0 to 10 (Bit #)

CALL addr |6000-6FFF 2/2 . . . if ST-I Subroutine Call for addr; addr=0 to 409$ “

0 No Subroutine Call
JMP addr |CO-FF mn <1 <l ST=1. Branch to addr, addr=0 to 63; ST=0, No Branch
JPXY addr | 3D00-3D1F | 2/2 * ¢ » | Branch always to addr on page #n;
JPL addr |7000-7FFF | 2/2 | - | - | #sT=1, Branch to addr, addr=0 to 4095 *; ST=0, No Branch
RT! 3ac n . . » | Return From Interrupt Routine
RTS 2C m . . . Return From Subroutine
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Table 3. Instruction Set Summary (Cont’d)
Mne:nonle Exegutgon Byte/ | F129/Status Operation
Operand | (In Hex) | Cvcle ZFI CF| ST
RSTC 23 11 1] . ] cr—o
SETC 21 11 11 CFe— 1
TSTC 28 171 . ICH (cF) -1
ST 25 13 . LIF] (F)-1, (If IRG=L, IF=1)
TSTV 26 1/1 VA (VF)-1, VF—0
TSTZ 29 mn . 12H (zF)-1
NOP 00 | n | . | . . No Operation
Notes:

1. ZF Is set or reset depending upon contents of accumulator after instruction execution.
2. ZF Is set or reset depending upon contents of Y-register after instruction exsecution.
3. Each bit of the second-byte operand functions as follows:

MSB LSB

b7] bé{ b5 b4 b3 b2f b1 bo|

No operation
Enable/Disable timer/counter overflow interrupt

Enable/Disable external interrupt ((RQ)
Enable/Disable ciock interrupt
No operation

No operation

No operation

4. MB88561: Maximum program address Is 3071, so the following Instruction operands are restricted.

Start/Stop timer/counter (TT)

This Materi al

Flag/Stat

M"’T""": Ex::_.g‘éte"’“ Byte/ ag us OCperation
Operand | (in Hex) | Svele [ 2e] eF| sT
CALL adar | s000-68rF | 212 It ss1;==10 : ﬂ;b?:;:r;%t %2" J:E addr; addr=0 to 3071
JPXY addr | 3D00-3D18] 2/2 adarsh faways to addr on page #n
JPL addr 7000-7BFF | 272 If ST==11,‘ ?‘r:rg:gghaddr; addr=0 to 3071

X+ { ROM([_imm] X V] 1} ¢, d=7-4
LRXA imm | 3D20-3D2B| 2/2 + | - | Ac—{ romi[ mm[ X[W 3} . d=3-0

Imm=0 to 15
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Table 4. Instruction Codes Summary
N of 1| 234 7| 8)le|lA|lB|Cc|D|E]|F
NOT NOT L
0 | Nop | NSEb|ovTP| ouT| TAY |TATH| TATL | fsgp| oY | tlem | sTic| X ROL ADC | AND
1 DAA | DAs| INK | IN | TvA | TTHA| TTLA ngEB ocy |pcm |stoc| xx | RoR | st lsBc | OR
NOT NoT | NoTt
2 |setr|sevc|rsTR{msTc|TSTR| TsT | TsTv | [Sgp | TsTe | TsTz| J&2b | JsEb| RTS | NEG| C | EOR
3 SBIT RBIT TBIT RTI [ exT'[EN [DIs
4 SETD RSTD TSTD TBA
5 XD XYD LX)
6 CALL Note 2
7 JPL Note 2
8 Lyl
9 (C'-A)E Ll
A 7]
B (o]
(o]
D JMP
E
F

3DH

[~}

JPXY
addr

Note 2

LRXA
mm

Note 2

Not
used

Not
used

1 (ICA)]

Al imm

'E (DCA)

LXI imm

=

RBA

)

Not Used

[OUTXZIICXJ RSTJ

Not
used

Not
used

nmim|ojlOoO|lm|P>P|loje|N|o |0 |s|win |-

Not
used

LBEIC:
1-byte/1-cycle instruction
[ 2-bytes/2-cycles instruction

This Materi al

Notes:

1. Refer to extended instruction below.
2. MB88562 only.
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ELECTRICAL CHARACTERISTICS MB88561
Absolute Maximum Ratings (Note)

Value
Par: t R
arameter Symbol Min Typ Max Unit emarks
Supply Voltages Xegé & VS§s-0.3 VS8S+7.0 v
PVCC
Input Voltage VIN VSS-0.3 VS8S+7.0 v Should not exceed VCC+0.3V
Output Voltage VvOUuT VSS-0.3 VSS+7.0 A\ Should not exceed VCC+0.3V
Power Dissipation PD 600 mw
Operating Amblent
Temperature TA -40 +85 °c
Storage
Temperature TSTG -55 +150 °C

Vaiue
Paramete nl Ri k
arameter Symbol Min Typ Max Unit emarks
vee, 4.5 5.0 |s.5
Supply Voltages ngg & Actlve operation range
3.5 6.0 V| standby operation range
VSS,
AVSS, & 0
PVSS
VIH 0.75 «VC(Q VCC+0.3 v TEST
Input High Voltage K-Port, SI, ANO-AN2, FM, AM, TEST
VIHS 0.8eVCC VCC+0.3 | V | EX, START, iRQ, TC, RESET
Input Low Voltage ViL VSS-0.3 0.25-VC] V | K-Port, SI, ANO-AN2, FM, AM, TEST
VILS VSS-0.3 0.2-vCC| V | EX, START, IRQ, TC, RESET
Operating Ambient -
Temperature Ll 40 +85 °C
Note:
Permanent device damage may occur if the above detailed in the operational sections of this data sheet.
Absolute Maximum Ratings are exceeded. Functional Exposure to absolute maximum rating conditions for
operation should be restricted to the condltlon.s. as extended periods may affect device reliability.
DC Parameters (Recommended Operating Conditions Unless Otherwise Noted.)
Value
Parameter Symbol Pin/Port Condition Min | Typ | Max Unit
VCC=4.5V 2.4 v
Output High VOH P-, R-Ports 1OH=-200 w A
Voltage (Standard pull-up) VCC=4.5V 4.0 v
IOH=-10 n A '
VCC=4,5V
I0L=1.8mA 0.4 v
Output Low vOL P-,R-Ports
Voltage (All ocutput options) VCC=4.5V 0.6 v
I0L=3.6mA :
Common Output YCC=4 5V 4.1 v
Voltage P VOHC COMo, comt IOHC=-100 n A
— ] 142 | 172- | 172 v
VOMC VCC=4.5 to 5.5V véed vée | véed
0.1 0.1
VCC=4.5V
VOLC IOLC=100 u A 04 M
2-623
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DC Parameters (Cont’'d)

Value
o t
arameter Symbol Pin/Port Condition Min | Typ | Max Unit
VOHS VCC=4.5V, 4.1 v
Segment Output SEGO-SEG2S IOHS=-20 pA
Voltage VCC=4.5V
VOLS IOL8=20 pA 0.4 v
VCC=5.5V
IH START, EX VIH=5 5V 60 nA
Input Leakage o EX, RESET, IRQ, TC, VCC=5.5V -60 A
Current K-Port VIL=0.4V n
R-Port VCC=5.5V
{Standard puliup) VIL=0.4V -1.8 mA
Open-Drain Output P-, R-Ports VCC=5.5V
Leakage Current LEAK (Standard open-drain) VOH=5.5V 0.1 0] nA
High Impedance 3 nz -, R-Ports VCC=6.0V
{High-Z during VIN=0V to 6.0V +10
1/0 Leakage Current standby mode) (Standby mode) nA
VCC=5.0V(Tn)). ’
IcC vCC 5.5V { ax) 2 4 mA
fc=4.5MHz {Operation)
All outputs open
ICCH vee VCC=6.0V
(Standby mode) fc =0 (Standby) 101 pA
All outputs open
1A AvVCC ,(Ah\n/cc,:=5.ov (Typ), 5.5V
ax
Supply Current fc =4.5MHz (Operation) 1 1.5 mA
All outputs open
1AH AvCC AVCC=6.0V
{Standby mode) fc=0 (Standby mode) 10 HA
All outputs open
P pPvee PVCC=5.PV Ta:;( .
fc =4.5MHz (Operation} 14 22 | mA
All outputs open
PVCC=6.0V (Max)
IPH Pyce fc=0 (Standby) 10 A
(Standby mode) All outputs open s
f AM direct divider mode:
AML AM PVCC=4.5 to 5.5V 0.59 10 | MHz
VIN=0.5Vp-p
‘ AM pulse swallow divider
Operating AMH AM VIS
PVCC=4.5 to 5.5V 10 32 | MHz
Frequency VIN=0.3Vp_p
FM pulse swallow
f divider mode:
M FM PVCC=4.5 to §.5V 65 120 MHz
VIN=0.4Vp-p
Frame Perlod tee (S:EOC';AOO 'tg:gagzs fc=4.56MHz 20 ms
c All glns except VCC,
Input Capacitance IN VSS, COM0, COM1, fc=1MHz 10 20 pF
& SEG0-SEG25
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AC Parameters
(Recommended operating conditions unless otherwise noted.)

lock Paramat . B L -
Pin/Port C 1 Value Unit Remarks
o
Parameter Symbol n ri ondition Min | Typ | Max
f, EX, Crystal/ceramic Osc
gll'ggtency ° X or ‘external clock 4.5 MHz | With prescaler
drive.
Clock Cycle EX,
Time " teye X 222 ns
Input Clock External clock drive
Puise Width EX (with X open). 8o ns | With prescaler
Input Clock
Rise/Fall Time EX | et clock drive 200 | ns

Crystal/Ceramic External Clock
Osclilation: Drive:

0 |
x g Open

EX
{With Prescaler)

Value
Parameter Symbol | Unit Remarks
Min Typ | Max
Power Supply | tr ms | 0.05 50 Required for operation of the power-on reset circuit
Rise Time
Power Supply tos ms 1 Required for accurate circuft operation repeatabiiity

ime

Shut-off

Note:

Power from a specified minimum to a
specified maximum should be smoothly
advanced with no abrupt changes.
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AC Parameters (Cont'd)

Value
Parameter Symbol Pin Conditlons Min Typ Max Unit
Resolution 2 6 Bh
Linearity Error 3 +1.0 LSB
Differential
Linearity Error 4 TA = 25°C +0.9 LSB
Zero Translition
Voltage vOoT AVCC = 5.0V -21 +39 +99 mv
Full-Scale
Transition VFST +4813 | +48B3 | +4953 mv
Voltage
Conversion
Sony 8 instructions x tcyc 53.3 [T
Analog Port
Input Current IAIN ANO-2 s RA
b
Vonage ™" ANO-2 0 s| v
AVCC-
Supply Current 1A AVSS AVCC = 5.0V 1 mA
AID Transter Characteristics :
111111 ;7
111110 (1LSB X N + VOT) 1LSB = VFST-VOT
/7 62
4 Linearity _ VNT - (1LSB X N+VOT) || 0
Error = T LS8
Linearity Error Differential -
000010 7 Lineartty = ML= YR TLSBVNT -1 (LSB)
000001 l_,L_ Error
000000 v 1
vor VNT V (N+1)T VFST Analog Output

Notes:

1. Error between analog inputs is within 1/2 LSB.

2. Resolution. The minimum variation In an analog slgnal that can be discriminated by the A/D converter. (An
analog voltage can be divided Into 26 = 64 part:

3. Linearity error The difference between the line connecting the zero transition point of the device (000000
«——» 000001) with the full scale transition point (111111 «—= 111110)

4,

Differential linearity error. The difference between the ideal input vottage and the actual input voltage required
to change the output voltage code by “1” LSB.
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ELECTRICAL CHARACTERISTICS MB88562
Absolute Maximum Ratings (Note)

Value
Parameter Unit R k
ra L Symbol Min Tvp Max emarks
Supply Voltage ;Sgé VSsS-0.3 VSS+7.0 \")
SEGVCC | VvSs-0.3 VS8S+15.0
Input Voltage VIN VSS-0.3 VSS+7.0 v Should not exceed VCC+0.3V
Output Voltage vouTt V§8-0.3 VSS+7.0 v Should not exceed VCC+0.3V
Power Dissipation PD 600 mw
Operating Amblent
Temperature TA -40 +85 °c
Storage °
Temperature TSTG -85 +150 (o]

Value
Paramet Unit Remark
ameter Symbol Min Tvp Max ni em. t
vCcC
: 4.5 5.0 5.5 v
Supply Voltage PVCC Active operation range
3.5 6.0 V| standby operation range
s:g;?;g:,l?:é‘;Ut SEGVCC [11.5 12.0 12.5 \' Active operation range
VIH 0.75 »vC( VCC+0.3 v TEeT
Input High Voltage K-Port, SI, ANO-AN2, FM, AM, TEST
VIHS 0.8 «VCC VCC+0.3 | V | EX, START, iRQ, TG, RESET
Input Low Voltage | VIL VS$S$-0.3 0.25:vCq V | K-Port, Si, ANO-AN2, FM, AM, TEST
VILS VSS-0.3 0.2:VCC | V | EX, START, IRQ, TG, RESET
Operating Ambilent °
Tempera‘t’ure TA -40 +85 c
Note:
Permanent device damage may occur If the above detalled in the operational sections of this data sheet.
Absolute Maximum Ratings are exceeded. Func- Exposure to absolute maximum rating conditions for
tional operation should be restricted to the conditions as extended periods may affect device rellability .
DC Parameters (Recommended operating conditions unless otherwise noted.)
Value
Pin/Port Unit
Parameter Symbol n/Po Condition Min | Typ | Max ni
VCC=4.5v 2.4 v
Output High VOH P-, R-Ports IOH=-200 y A
Voltage (Standard pull-up) VCC=4.5V 4.0 v
10H=-10 n A
VCC=4,5V 0.4 v
Output Low voL P-,R-Ports I0L=1.8mA :
Volt
oltage (All output options) VCC=-4.5Y o6 v
10L=3.6mA :
N VCC=4.5V, v
Segment Output VOHS SEG38-SEG0 SEGVCC=12v, 11.5
Voltage IOHS= ~1.0mA
Segment Output ILEAK SEG38-SEG0 VCC=6.0V, +0.1]+10 nA
Leakage Current (No puli-down resistor) SEGVCC=12.5V -
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DC Parameters (cont'd)
P Value
arameter Symbol Pin/Port Condition Min Typ | Max Unit
Puli-down RL SEG38-SEGO VCC=5.0V 70 300 kO
Reslstor (With pull-down resistor)| SEGVCC=12.0V
Input Leakage 1M START, EX Vg 60 | pA
Current
EX, RESET, RQ, TC, -60 | pA
n K-Port veCs5 sV
R-Port =0
(Standard puli-up) -1.8 | mA
Open-Drain Output P-, R-Ports VCC=5.5V i
Leakage Current ILEAK | (sfandard open-drain) | VOH=5.5V 0.1 [ 10 RA
High Impedance Zuz 2 (Mighes durin VINZV 30 6.0V £10 | paA
- = . z 123
17O Leakage Current stan(dba mode) 9 (Standby mode)
VCC=5.0V(Typ),
Supply Current IcC vce 5. {Max) 3 551 mA
fc =4.5MHz (Operation)
All outputs open
IccH  Jvee vce=6.0v
(Standby mode) fc=0 (Standby) 10 A
All outputs open
SEGVCC=12.5V
ISEG SEGVCC VCC=5.0V 5 15 | ma
fc=4.5MHz (Operation)
All outputs open
PVCC=VCC=5.0V (Typ).
P PVCC 5.
fc=4.5MHz (Operation) 14 22 mA
All outputs open
PVYCC=VCC=6.0V [Max)
Fvcc fc=0 (Standby) 10 A
IPH {Standby mode) All outpuits open K
£ AM direct divider mode:
Operating AML AM PVCC=4.5 to 5.5V 0.59 10 MHz
Frequency VIN=0.5Vp-p
¢ AMdpuIse swallow divider
mode:
AMH | AM PVCC=4.5 to 5.5V 10 32 | MHz
VIN=0.3Vp_p
f FM cPulse swallow divider
mode:
FM FM PVCC=4.5 to 5.5V 65 120 | MHz
ViIN=0.4Vp-p
Input Capacitance CIN Clé lngEeégggtsé/&? . fc= 1MHz 10 20 pF
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AC Parameters
(Recommended operating conditions unless otherwise noted.)

Value
Parameter Symbol PIn Conditlon Min | Typ | Max Unit Remarks
cl f EX, Crystal/ceramic Osc
Frgg:ency ¢ X or ‘external clack 4.5 MHz With prescaler
drive.
Clock Cycle EX,
Time o toye X 222 ns
t
Input Clock PWCH, External clock drive
Pulse Width tpweL EX (with X open). 80 ns With prescaler
Input Clock ter,
Rise/Fal Time | EX | fororiat oiock drive 200 [ ns
c
Jock Circuit Configuration

Crystai/Ceramic External Clock
Oscillation: Drive:

EX X EX X

o |
pn R Open

(With Prescaler)

Value
Parameter Symbol | Unlt T Remarks
Min Typ ;| Max
Power Supply | t _ i
Ri2e Time ns 0.05 50 Required for operation of the power-on reset circuit

Power Supply
Shut-off Time

Required for accurate circuit operation repeatability

Note:

Power from a specified minimum to a
specified maximum should be smoothly
advanced with no abrupt changes.

2-629

This Material Copyrighted By Its Respective Manufacturer



AR AN
FUJITSU

NN, SERIES

AC Parameters (Cont’'d)

Parameter Symbol Pin Conditions Value Unit
Min Typ | Max

Resolution 2 Bit
Linearity Error> +1.0 LsB
Differential
Uinearity Error* TA =25°C +0.9 LsB
Z T 1tl AVCC = 5.0V
Voitage | VvoT 21 | +39 [+99 | mv
Full-Scale
Transition VFST +4813 | +4883 | +4953 mv
Voltage
?&r‘izsrslon 8 Instructions x tcyc 53.3 ns
Analo:
Input %urrent TAIN ANO-2 HA
Analeg Input
Voltage P ANO-2 0 v

111111 [/

Mo | sexn+ven 1Ls8 =
Digital Output lé';:—%?my

Linearity Error Dlifferential

000010 4 Linearity =

000001 |_Jr_ Error

000000

vor VNT V (N#1)T VFST Analog Input

YFST-VOT
62

_ VNT - (1 LSB x N+VOT) (LSB)

iLsB

VIN+1)T - VNT

1LlSB

-1 (LSB)

Notes:
1. Error between analog inputs is within 1/2 LSB.

2. Resolution. The minimum variation In an analog signal that can be discriminated by the A/D converter.

analog voitage can be divided into 26 = 64 parts.)

(An

3. Linearity error. The difference between the line connecting the zero transmon point of the device (000000
-«——— (000001) with the full scale transition point (111111 «— 111110},

4. Differentlal linearity error. The dIfferencLe between the Ideal input voltage and the actual input voltage required

to change the output voltage code by "1~

This Materi al
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PACKAGE DIMENSIONS

MB88561-PF/MB88562-PF: 80-PIN PLASTIC FLAT PACKAGE

80-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-80P-MO01)
2.9 {.114) MAX |
r 0.05 (.002) MIN
_ (STAND OFF)
AR AHAR R AARARRRRARRE | . i
| = - (B - |
[ o —n e |
] - |
o] — | 17.9+ 0.4
[ = ] (.705 & .016) 16.31 0.4
— = (.642 & .016)
= O O [ b
s = = s
INDEX ==
=]
= O/ —_— =¥
I o—— 1 L Y
=] ] >
— — VIEW A - %
HHHHH HH 0.151 0.05
ilEEREELREERTERELRRE e ssice,
3 | | 0.8+ 0.15 <0.35_*0.1
(.0315 + .0059) (.04 1 .004)
—— e . —_——
20 (.787) Fr—mmm—mmmm e A
[ 23.0.+ 0.4 (.B78 £ .016) —————————] : ! :
1 - '
| 1
! .058 (.023) !
| MAT
! 0.18 (.007) |
l l ' I ] MAX [}
1 1
|-— 18.4 (.7245) REF —-l .08 +0.2 ! !
l —"l"' (.031 + .008) : :
22.340.4 (.878 £.016) —————— ' )
Lo _VEWA _____ J
Dimensions in
inches (millimeters) FB0001S-5C
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PACKAGE DIMENSIONS

MB88PG561~-CF/MB88PG562-CF: 80-PIN CERAMIC MULTI FLAT PACKAGE

This Materi al

80-LEAD QUAD IN-LINE FLAT PACKAGE MODULE
(Module No.: MQP-80C-P01)
i 736018 70ITYP
PIN No 1 INDEX 6: 6.
s i Soe o oser sorree 47202001 TvP
N 23
e sonare St ‘ zosn
Q000AA0ARAARANAD oo : s
'6 04011021
= =
EIIITTTTTIILN . P
= FHEEHEER i ) PIN No 1 INDEX 1
E T 177{4.50) ’ H | T
ses2197) | T TVF = i :
890122.60) 3 &= =—] = i H
— =] 4D0{10.16) i 708(17.92)
| =7 8§ L S =1 pTve § 7220832
9720470 H| o= g) =] | R 72418 401 TYR
— =R L) = i 560114 221
H| o= .==:;§:[ ‘ A
H| &= s B i !
= @ toex = 3 i i
— =8 1
= -8 = oy :
— TVP .
= 1
! 024i0 60!
0 Lorzontve i e
05911501}
A= ot 401 e T T oeinam T T 63T 601
139,48 TYP
460(11.68)TYP
[T i
243(B.T0IMAX
| Y
z | o o | o ;
005(0.13) . . .
008(D 200 Dimensions in
inches (millimeters}
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