SRR,
FUJITSU

ARV

HIGH-SPEED OH)S SINGLE-CHIF 4~BIT MICHOCOMPUTER

HIGH-SPEED CMOS
SINGLE CHIP &4-BIT
MICROCOMPUTER

The Fujitsu MBSA500H series COHOZ single—chip &-hit
mlovocomputer family s 4 high-speed vecsion of
the cooventional MEERSO] series. Ita architsctura
and instroction st ere sams as the MBRASOD
gsaries, bot itz minimm instruection execition tima
is reduced to 1.5 ps min. using 4o & MHz erystal
of extarnal clock with & prescalar. (at & HHE=
withoit prescalaz)

The HBEOSOOH saries congista of the MBS8501H,
HESBZ03H, and MBAAS05H. Further all devices hHave a
#Wide woltags varsion (3.5V to 6.0V: A-vezsion).
The MBBESOLH and MESS505H contain a &K by B-bit
magk ROM (progran memory) vharsas MESS500H con-
tains a IK by B-bit mask ROM. Basides the on-chip
238 by 4~bit static RAM (dats memory), aach devi-
cen hava 34 I/0 lises (lncludiog a serdal post),
an 8-bit timer/counter;, and s clock genarabor.

They ace fabricated by the ailicom-gata CHOS
process, the MBBBSO0E series is packaged i a
42-pin plastic standard, shrink DIF, &8-pin
plastia £lat package. They cparats with a singla
+5 V powar aupply and a & MHz aleck without a
prascalar {or § HHz clock with prescalsez) over tha
tamparaturs tange of =40 °C to +85 *0. (=30 °C o
+70 "C for & A~versiom)

CHO8 tachnology allows the device te opacata with
low power dissipation (12 mA max. at 2 MHz), and
further tha standby fumotion spables daka reten=
tlon with lower aurrent (10 pi sax. ak Vop = 6 V),

For user's davelopment of the MEB8500H series
bagad syatem, Fajitsu provides the HBEE4D0/500
crogs-asssmblar and host-swoulstor which run om the
CP/H-88 ox PO-D08 michimes (cross—assembler also
run o the Intellec seriss IIT MOS), and tha
HB2115 seriss svaluation board system, and the
MBAASOSH piggyback EFROM evaluaticn devices which
bave axtarnal &E/8K x 8-bit EFROM (MEMITCIZA or
HBMITCSS) . Thass ﬂ.i.hlm.u.t toola snables users
to mindmisa their developmant tise and cost,
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OMOE Simgle=chip §~blt Misroocomputar

Program Memory:

o MBRESOLH, HBA&SOSH: 4 E x B~bit mask ROH
o MBABSO3H t 2 K x B-bit mask ROH
Dats Hemory:

o 156 x 4-bit atatde RAM

36 I/0 Lines:

& K=Port: &4=bit parallel input cnmly

o P-Part: 4=bit parallsl cutput only

o O-Part: 8~bit parallel cutput anly

o B=Port: Four &=bit parsllel or 16 individual input/output

o O=PFortt Sarial I/0, axternal interrupt input, timerfcounter imput, and timdng
utpat

Five Selectable Output Pert Types for 0=, P=, and R~Ports with Hask Optiom
a Standazd opan-drain

o Stapdard pullup

o High=-current open-drain

o High-corrant pallup

o l2V=intarface open—drain (P=-Fort oaly)

Oo~chip Mask Programmable PLA (Programmsbls Legie Array) for Data Comvaraien
at O=Port (HRABS0LH, HBABSGIH)

f=bit Programmeble Timer/Couater with Two Clock Hodes:
a Internal elock (Timez)
o Extarnal cleck (Counter)

Serial I/0 with Sarial Buffer:
o MEERSO1H, MESA303H: 4=bit
& MEEESOSH ¢t Softwara salactable &=/8~bit

Thres Programmable Clock Hedea:
o Internal oclock
o Extermal clock
a Softwars clock

On-chip Clock Genagator with I Mask Options:
o External crystal/ceramic cessnater or extermal clock drive
o Extarnal BC-patwork or axternal clock drive

Mask-aptiem Divide=by=-two Glock Prescaler for Expanding Clock Rangs

Gingle Lavel Four Prior Souxce Maskablsa Intarzupt:
z Extarnal

o Gleck

o Timarfcountar overflow

o Barigl buffer full/empty

S~nasting Levels for Subroutine Calls
2-874
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HEAAS(0H ZERTES FOJIITST

FEATURES (Continuad)

* Instruction Bati Upward compatible the MBEBS0D seriss instrustion set
o thmber of instructliens : 78
o Instruction length/eycle: 1 byte/l cycle (82%), 2 bytes/I cycles (17%),
2 bytefd cyels (1%)
o Exscution tims 1 13 ps mdn. using & MHs clock with prescaler

= On~chip Powar-on Reset Clreuit

+ Hask-option Standby FPunction:
o Mo standby function
o Software-inltistion acandby functicn

* Two magk-ovption Qutput States Turing Standby:
o Hold
o High impedanca
* Two Softwaze Salsctable Osedllator States During Stendby:

o Idlae
a Btop

¢ Masbk-opticn Standby—off Raset

# Mask-option Watch-dog Timer Functiom

* Low Powar Dissipation:
o 11 ok at Vigg = 5.5 V at fo = 1 MHz sax. (Active poda)
o 10 ik at Vop = 6.0 V a4t fo = § Miz max. (Standby moda)

* Bingle Power Supply:

¢ Standazd veraicn: %.5 ¥V to 5.5 ¥V (Activa modae)
3.3V ta 4.0 ¥V (Standby mode)
o A-varalon t 3.5V te 6.0 V (Active mods)
3.5 ¥V ta 4.0 ¥ {(Btandby moda)

* Wida Oparation Tempezature Rangs:
o Standard wersion: Tym =40 °C vo +85 °C
o A-varalon t Ty=m =30 °C to +70 %0

* Bilicon Gate CHOZ Tachnolagy

+ Thees Package Typas:
o 42-pin plestic standaxd DIP: Suffix P
o 42-pin plastic shrink DIPr Suffix -PSH
o 48=pin plastic flat package: Suffix -PF

* Povarful Develepmant Sdpport:
o CP/M-88, PC-D0S, or Intellec series III MDE cross—assemblar
(SHOT4LS=-A011/ FOOONK=-A010/ EHOS 21 5=A0LD)
o CP/H-86 or PC-D0S host smulator seftwire for monitering evaluation board and sym-
bollc debugging (SHO7415-G022/EH0000(-C020]
© MB2115 series evaluation baard (-01, -02, =04 and, -31A) for software debugging
o MBSAS08H CHOE plggybeck EFROM evaluation devices

2=-2T5
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Fig. 1: PIN ASSIGNMENT T“ ""q "ﬂ"tld#
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R11=-EE
Ri4-R1z |

1)
Fig. 2: MBRASO1H AND MBBASOSH LOGIC SYMBOL
5V
Voo &
i K3 §0 = Input oaly
Clock ™ port (K=Port
—— P3 -P0 |- Output ouly
-  port (P-Poxs
Davice 3 03 -00 Output oaly
aoatral " | & — PLA part
——% 07 -0& (O=Part)
R3 -R0
Control RT =Hi If0 porta
port  —

—  (R=Pact)

2=27T
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Fig. 3: MBBASDIH AMD MBESO3H BLOCK DIAGRAM
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HEH TG
MB88S00H SERIES.  FUJITSU
I
Fig. 4: MB88505H LOGIC SYMBOL
5v
Voo 4
" EX —— <——— K3 -R0 }— Input only
Clock 4 port (K-Port)
. X < #—> P3 -P0 )}— Output only
~ 4 - port (P-Port)
Device RESET — ——> 03 =00 Qutput only
control | 4 — port (0-Port)
. START —> _ —+—> 07 -04 _
- | MB88505H 4 Z
IRQ > &—+—> R3 ~RO
4
Control T_ T €——> R7 ~-R4 I1/0 ports
port — SC/T0 <3 A — (R-Port)
¢——> R11-R8
SI | — 3
L. SO ] «——> R14-R12 J
:ls:
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MB88500H SERIES

Fig. 5: MB88505H BLOCX DIAGRAM
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PIN DESCRIPTION

T43-19-44

MB88500H SERIES FUJITSU
L

Fig. 1 and Table 1 show the pin assignment and pin description of the MB38500

series.

Table 1: PIN DESCRIPTION

Symbol

Pin No.

T&p% Name & Function

s Power Supply

Veco

= ] +5V DC power supply pin.

Vss

- | Ground pin.

s Clock

EX

I | Oscillator Ioput: Input to the inverting amplifier that
forms the on=-chip oscillator. An external crystal/
ceramic resonator or RC-network is connected between
the EX and X pins. Either of these two oscillation
types can be selected using mask option. When an exter-
nal oscillator is used, the EX pin receives the exter-
nal oscillator signal.

This pin is a non~hysteresis input when the crystal/
ceramic oscillator is selected, and a hysteresis inmput
when the RC-network oscillator is selected.

17
(37

Q0 | Oscillator Qutput: Qutput of the inverting amplifier
that forms the on~chip oscillator, and input to the

internal clock generator. An external crystal/ceramic
resonator or RC-network is connected between the EX and
X pins. Either of these two oscillator types can be
selected using mask option. When an extermal oscillator]
is used, the X pin should be left open.

¢ Device

Control

RESET

18
(38)

I | Reset: This pin function as an external reset inmput or
power—on reset output.

External reset input: 4 reset input to the internal
reset circuit. A low level on the RESET pin forcedely
stops the MCU's operation, and initializes its internal
state. After the RESET pin returns high, the MCU re-
starts execution of program from address #0. The RESET
pulse must be low for at least two instruction cycles
while the oscillator is stably running after power-on.
This pin is a hysteresis input with an internal pullup
resistor. An external capacitor from the RESET pin to
the VSS pin (and the internal pull-up resistor), whose
time constant should be greater than the reset time
required (12 clock periods) composes the external reset]
circuit.

2-281
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HEEFRLFIL

Table 1: PIN DESCRIPTION (Continued) T-49 -/ 91-(,[,4

Symbol

Pin No.

Typ% Name & Function

Control (

Conti

nued)

18
(38)

1/0

Power on reset output: A reset output from the on-chip
reset control circuit. Normally this output is high
during the active operation except the reset mode. The
rising of the VCC voltage after power on outputs a low
level on the RESET pin, and them automatically returns
high 2!* clock periods after the oscillator starts by
power on.

This pin is a hysteresis input with an internal pullup
raesistor.

START

41
(16)

Start: A standby release input to the internal standby
control and status registers that control and monitor
the on-chip standby control circuit. A high level on
the START pin during the standby mode sets the standby
release flag (STF) in the standby status register,
resets the standby enable flag (STBE) in the standby
control register, and triggers the standby release
sequence to returnm the MCU to the active mode. Before
the START pulse is applied, the VCC voltage must return
to the.active operation range when the battery backup
is used. Also, the START pin must be low before the
standby mode is initiated.

The START pin state (logical level) is reflected in the
standby release input (START) flag (STIF) in the stand-
by status register, regardless of during the standby
mode or active mode, and besides even when the standby
function is not implemented using mask option. There-
fore, the START pin state can be sensed by reading the
standby status register using IN instruction (with
Y=8).

This pin is a hysteresis input with an intermal pull-
down resistor.

e C-Port

19
(39)

Interrupt Request: A maskable external imterrupt input
to the on-chip interrupt control circuit. The falling
edge of the IRQ pulse sets the external interrupt
request flag (IRF) in the interrupt flag register re-
gardless of enabling or disabling the external inter-
rupt. If the external interrupt is emabled in advance
by EN instruction, the interrupt sequence starts at
once. Otherwise, the IRF flag is internally held as an
interrupt source. Also, the IRQ pin state (logical
level), which is reflected in the external interrupt
input flag (IF) regardless of enabling or disabling the]
external interrupt, is testable using TSTI instruction.
(When IRQ = L, IF = 1; otherwise IF = 0.)

This pin is a hysteresis input with an internal pullup
resistor. )

_2-282

Downloaded from Elcodis.com electronic components distributor

O ——


http://elcodis.com/parts/6174400/MB88501H.html

FUJITSU MICROELECTRONICS 23E D WM 37497L2 0012371 1 mm
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MB88500H SERIES-

Table 1: PIN DESCRIPTION (Continued)

Symbol | Pin No. Typ% Name & Function
¢ C~Port (Continued) )
TC 20 I | Timer/Counter: Am external count clock input to the om
(40) chip 8-bit timer/counter. The falling edge of the TC
pulse increments the timer/counter by one bit, when th

external count clock (counter) mode is enabled by EN
instruction programming the timer/counter prescaler
‘select register using QUT instruction (with Y = B).
Also, the TC pin state (logical level), which is
reflected in the timer/counter input flag (TCIF) in the
timer/counter prescaler select register regardless of
enabling or disabling the extermal count clock (counter
mode, is testable by reading the prescaler select __
register using IN instruction (with Y = B)., (When TC =
L, TCIF = 1; otherwise TCIF = 0.) This pin is inactive
as a count clock input when the external count clock
mode is not selected or the timer/counter is disabled
by DIS imstruction or reset.

This pin is a hysteresis input with an internal pullup
resistor.,

sC/T0 22 I/0 | Shift Clock/Timing Output: One of the shift clock inpud
(44) (SC), shift clock output (SC), or synchronous timing
output (TO) is enabled using EN instruction.

I |[SC: 1) Shift clock input to the on-chip serial port:
When the external shift clock mode is enabled
for the serial port, the falling edge of the
external SC c¢lock shifts the contents of the
internal serial buffer ome bit right (from MSB
to LSB). This input is inactive when the exter-
nal clock mode is not selected or the serial
port disabled by DIS imstruction or reset. This
pin is a hysteresis input.

2) Shift clock output from the on-chip serial port:
When the internal shift clock mode is enabled,
the internal shift clock shifts the contents of
the serial buffer one bit right. In this mode,
the internal timing signal selected is output
onto the SC pin for synchronization.

0 | TO: Synchronous timing output: When the timing output
is enabled, the internal timing signal (which is
generated by the on-chip state counter outputs, ¢1
and ¢2) is output onto the TO pin. By DIS instruc=—
tion or reset, the TO pin is disabled and stops
issuing the timing output.

This pin is a hysteresis input with an internal pullup
resistor
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MB88500H SERIES

Table 1: PIN DESCRIPTION (Continued)

Symbol | Pin No. Type{ Name & Function

¢ C-Port (Continued) , )

SI 23 I | Serial Data Input: Data input to the on—chip serial
(45) port. The rising edge of the external (SC) or internal
shifts the data bit on the SI pin into the MSB of the
serial buffer register when the serial port is enabled
by EN instruction. Also, the SI pin state (logical
‘level) is reflectad in the serial data input flag (SIF)
in the serial port prescaler select register regardless|
of enabling or disabling the serial port. Therefore,
the SI pin can be sensed by reading the prescaler
register using IN instruction (with Y = A),

S0 24 0 | Serial Data Output: Data output with latch of the on-_
(46) chip serial port. The falling edge of the external (SC)
or internal shift clock shifts the LSB data of the

serial buffer register to the serial port output latch,
regardless of enabling or disabling to serial port. The
content of the output latch directly appears on the SO
pin. This pin is a CMOS pullup output, and is set high

by reset.
e I/0 Ports Il
K3-K0 15-12 I | K-Port: A 4-bit parallel non-latched input only port.
(35-32) KO is LSB. 4-bit data on K-Port is input into the
accumulator by INK instruction.
These pins are internally pullup.
P3-PO 36-33 0 | P-Port: A 4-bit parallel latched output only port. PO
(10- 7) is LSB. 4-bit data in the accumulator is output to

P-Port by OUTP imnstruction.

Refer to Table 5 User mask options for available
making option.

03-00, 28-25 0 | O-Port: An 8-bit parallel latched output only port with

(2,1,48, the on-chip mask programmable PLA (Programmable Logic

47) Array) for output data conversion. Depending on user's
07-00 32-39 PLA pattern, this port functions as a dual 4-bit

(6=3) parallel output or an 8-bit parallel PLA output.

Dual 4-bit parallel output: By QUTO instruction, 4-bit
data in the accumulator is output, without conversion,
onto the lower nibble (03-00) or upper nibble (07-04)
of Q-Port, depending on whether the carry flag (CF) is
Ilo“ or “1"‘

2-284
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Table 1: PIN DESCRIPTION (Continued)

Symbol | Pin No. Typ%ﬁ Name & Function

¢ 1/Q0 Port (Continued)
03-00, 28-25, 0 | 8-bit parallel PLA output(MB88501H, MB88503H): By OUTO

(2,1,48, instruction, 4-bit data in the accumulator and the

47) carry flag (CF) bit are converted into 8=~bit data
07-04 32-29 through the PLA array, and the 8-bit data is output to

(6-3) 0-Port. Depending on user's PLA pattern, 32 kinds of

.8=bit data conversions are possible. For example, it
can be encoded into 8-segment data for LED display.

Refer to Table 5 User mask options for available
making option.

R3 -RO, | 40-37, | 1/0 | R~Port: This port functions as three 4-bit parallel

(15-12) input and one 3-bit parallel input (non-latched)/output
R7 -R4, 4= 1, (latched) ports, or 15 individual input (non-~latched)/

(23-20) output (latched) lines, depending on instructions.
R11-R8, 8- 5,

(27-24) Parallel I/0: Each 4-~bit and 3-bit port is named R-Port]
R14-R12 11- 9 #0 (R3-R0), R-Port #1 (R7-R4), R-Port #2 (R11-R8), and

(31,29, R-Port #3 (Rl4-R12), and is indirectly addressed by thel

28) Y-register (Port #). 4-bit data in the accumulator is

output to an addressed port of R-Ports #0 to #3 by OUT
instruction. 4~bit data on the addressed port is input
into the accumulator by IN instruction. (Before IN
instruction, the port to be addressed must be set up to
"{" gtate (input) mode).)

Individual I/0: Each line from R14 to RO is indirectly
addressed by the Y-register (Bit #). The addressed line
is individually set/reset by SETR/RSTR instruction, and
especially each line of R-Port #0 (R3-RO) is directly
set/reset by SETD/RSTD instruction. The addressed line
is individually testable by TSTR instruction, and each
line of R-Port #2 (R11-R8) is directly testable in
particular by TSTD instruction. (Before the TSTR and
TSTD instructions, the line to be addressed must be set]
up to "1" (input mode).)

Refer to Table 5 User mask options for available
making option.

Note: Parenthesis number is applied to suffix -PF
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LR
DIFFERENCES BETWEEN MB88500 SERIES AND MB88500H SERIES
Table 2: DIFFERENCES BETWEEN MB38501 AND MB88501H/MB88503H
Toom Davice MB88501 MB88501H HBBB503H
ROM size - 4K x 8 bits < 4K x 8 bits < 2K x 8 bits
RAM size » 192 x 4 bits + 256 x 4 bits + 256 x 4 bits
Oscillator + Crystal/Ceramic 0SC + Crystal/Ceramic 0SC | *+ Crystal/Ceramic 0SC
Type or external clock .~ or external clock or external clock
drive drive drive
+ RC-network 0SC or « RC-network OSC or + RC-network 0SC or
external clock driv external clock drive] external clock driw
(Mask option) (Mask option) (Mask option) er
Minimum + 2.86 us use 4.19 MHA| - 1.5 us use 8.0 MHz + 1.5 us use 8.0 MHz
Instruction with prescaler with prescaler with prescaler
Execution
| Time
PLA + No * No + No
+ Yes + Yes « Yes
(Mask option) {(Mask option) (Mask "option)
Serial + 4 bit « &4 bit + &4 bit
Buffer
Low=-voltage | + No + No «.No
Reset + Yes (~10°C to +70°C)L
Function (Mask option:STD version—)l
Ingtruction| 75 76 76
No. _ (Reset instruction) (Reset instruction)
Members + MB88501~P/-PSH/-PF - MB88501H-P/~PSH/-PF | + MB88503H~P/-PSH/~PF
A~version are avail- A-version are avail- A-version are availo
able for each part able for each part able for each part
above. : above. above,
2-286
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Table 3: DIFFERENCES BETWEEN MB88505/MB88507 AND MB88505H
Toom Davice MBB&505 UB8&507 MBBBSOSH
ROM size " 4K X 8 bits ~ 2K X 8 bits v 4K x 8 bits
RAM size + 256 x & bits + 256 x 4 bits + 256 % 4 bits
Oscillator + Crystal/Ceramic OSC | + Crystal/Ceramic QSC + Crystal/Ceramic 0SC
Type or extermal clock or external clock or external clock
drive drive drive
« RC-network OSC or + RC-network 0SC or « RC~network OSC or
external clock drivel external clock drive external clock driv
(Mask option) (Mask ovntion) (Mask option) 7
Minimum + 2,0 us use 6.0 MHz + 1.5 us use 8.0 MHz + 1.5 pus use 8.0 MH=z
Instzuction with prescaler with prescaler with prescaler
Execution
Time
PLA « No + No * No
Serial + 4 bit + 4 bit + 4 bit
Buffer + 8 bit (Software + 8 bit (Software + 8 bit (Software
selectable) gselectable) selactable)
Low-voltage | - No + No + No
Reset
Function
Ingtruction | 75 75 76
No. — (Reset instruction)
Membezs - MB88505-P/-PSH/~PF « MB88507-P/-PSH/-PF - MB88505H~P/-PSH/-PF
A-version are avail-| A-version are avail- A-version are avail-
able for each part able for each part able for each part
above. above. above.

2-287

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6174400/MB88501H.html

. F
FUJITSU MICROELECTRONICS ¢3E D WW 37497L2 001237:L 0 M

i : |
U

MB88500H SERIES
e LT

INPUT/OUTPUT CIRCUITS T-49-/9- ¢

All input only pins are internally pulled up, and all output only and input/output
pins except 0-, P-, and R-Ports have push-pull output buffer (standard pullup).
0-, P-, and R-Ports can have push-pull (standard or high-current pullup) or
open-drain (standard, high-current, or 12V-interface) buffer using mask option.

Table 4: INPUT/OUTPUT CIRCUITS

Pin Circuit Note
e Crystal/Ceramic OSC or Extermal » Non-hysteresis inverter
EX, X. Clock* * Feaedback resistor:

Approx. 2 MQ typ.
£x [} {>c > (at Vgg=5V)
% When only external clock
P l_T drive is used, we recom-
ﬂL—I N mend RC-network OSC.

x [

¢ RC-Network OSC or Extermal Clock® | « Hysteresis inverter
Without feedback resistor

EX D > % When only extermal clock
drive is used, we recom-
x [}

mend RC-network 0SC.

- ¢ Input Only Pin ) e Input pull-up resistor
IRQ, (P~ch. Tr.): Approx. 300k{
IC, typ. (at Vgg=5V)

SI, _’J:i P

D | % Hysteresis inverter for
IRQ, TC

K-Port I:ll
START 1

¢ Input pull-down resistor
D (N-ch. Tr.):Approx. 300kQ
typ. at (Vgp=5V)

Y'Y

T,

¢ Input/Qutput Pin e Qutput pullup resistor
(P=ch. Tr.):
RESET: Approx. 300k typ.
SC/TO: Approx. 10kQ typ.
(at Vgg=5V)
Hysteresis_inverter for
y; RESET, SC/TO
4 ¢ Output port options for

N I— 0-, P-, and R-Ports
1: Standard pullup: Pullup

resistor (P-ch. Tr.):
¢ Qutput Only Pin Approx. 10kQ typ.

sa, ¢ N dede (at Vgo=5V)
P-Port,*# tr| 2: High-current pullup:
Q-Port ** I_] with pullup resistor
D q #%3: Standard/high-current/
/El—l 12V interface open-—

RESET, *
§G/T0,* B

R~Port ¥

_’\7
A4

".;"‘
._'_
F
3

4
N

e~

e -

4

drain; Without P-ch.
pullup resistor
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MB88500H SERIES
USER MASK OPTIONS

The MB88500H series has the following mask options, which must be specified by the
customer on the attached data release form when devices are ordered.

Table 5: USER MASK OPTIONS

Optional Symbolj Option Option Note
Feature No.
Clock CLK No 0 fc=2 MHz to & MHz:
Yes 1 fo=4 MHz to 8 MHz:
Oscillator 0sC Crystal/ceramic OSGC 0 * When only external clock
Type or external clock¥ drive is used, we recommend
RC-network oscillator.
RC-network 0SC 1 We recommend no clock
or external clock#* prescaler.
Output PLA SPLA | 4-bit parallel 0 MB88505H is fix.
Data output )
(MB88501) 8-bit parallel 1 Customer's output PLA data
output is needed.
Output Port PORT | Standard L Output port circuit option
Type open—drain selected must be the same for
Standard M all 0=, P-, and R-Ports.
pull-up
High-current K
open-drain ]
High~current T
ull-up
12V-interface G P-Part only
open—-drain
Standby STBY - No 0
Function
Yes(Software 1
initiation)
OQutput Port STATE Hold 0 Qutput port state option
State During selected must be the same for
Standby High-Z 1 all 0-, P-, and R-Ports.
Standby off SOR No 0
Reset _
Function Yes 1
Output Port RST High 0 P-Port only
Level During
reset Low 1
Watch-dog WDR No 0
Timer Function
Yes 1
2-289
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NOTES ON OPERATION 749, /9. ¢y

e Prevention Latch-up
Latch~up may occur in CMOS devices when a wvoltage higher than Vgp or lower
than Vgg is applied.to any input or output pin, or whem a voltage exceeding the
absolute maximum ratings is applied between Vgg and Vgg pins. If latch-up
occurs, the supply current increases greatly, and the device may be thermally
destroyed. Therefore, applied voltages should not exceed the maximum ratings.

e Treatment of Unused Pins
Unused input pins should be pulled up or down with external resistors or they
may cause some malfunction. (However, the X pin should be open when an extermal
clock oscillator is used.)

¢ Special Function of 00 Pin
The 00 pin has another function as a test terminal, in addition to its normal
function O-Port. If the 00 pin is forced low while the RESET pin is low, the
MCU is placed in the test mode. Therefore, the 00 pin should not be forced low
while the RESET pin is low (when all output ports are initialized).

Especially when the open-drain is selected for the output port option, the 00
pin should be externally pulled up because such open-drain outputs are subject
to noise disturbance if left floating.

At least 2 instruction cycles are required to change 00 pin from high to
low after releasing reset (RESET: Low + High)

Should not be low
. I % at the same time.
RESET

S I y’

1
r&- More than 2 instruction cycles

]

00 :
-
t

e External Capacitors for Crystal Oscillation
Fig. 9 gives an aim of an area where the on-chip oscillator has stable oscilla-
tor characteristics and short oscillation stabilization time when an average
crystal resonator is used.

The external capacitor should be adjusted to individual crystal resonators
when precise oscillation frequency is required. It is recommended to use
crystal with a frequency higher than required oscillation frequency, together
with the on-chip divided-by-two prescaler, because crystal resonators with
lower oscillation frequency generally tends to have longer stabilization time
and wider characteristics variation.

e Supply Voltage

Malfunction may occur even within the recommended operating supply voltage if

the supply voltage changes rapidly. Therefore, the supply voltage should be

regulated as well as possible. The following conditions are recommended for

the power supply:

(1) Vg ripple (peak-to-peak value) at commercial frequency (50Hz to 60Hz):
Less than 10% of typical Vgg value.

(2) Vgg transient change rate (such as at switching of power supply): Less
than 0,1V/ms. 290
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MB88500H SERIES

INSTRUCTION SET DESCRIPTION

The MB88500H series instruction set includes 76 instructions, 83% of which are
single~byte and single-cycle, 13% two-byte two-cycle, 1% two byte three-cycle, and
3% three-byte and three-cycle. The MB88500H series instruction set is exactly the

s

ame as the MB88500H series instruction set, and is divided into ten functional

groups:

e & & & ¢ ¢ & ¢ o

Register—-to-register transfer
Register-~to-memory transfer
Constant transfer

Arithmetic and logical operations
Bit manipulation

Control

Input/Qutput

Branch

Flag manipulation

Other

Tables 6 and 7 summarize the MB88500K series instruction set.
Table 6: INSTRUCTION SET SUMMARY -

Mnemonic] Code | Flag/Statusi Byte
+operand (Hex.)[ ZF | CF | ST | Cycl Operation
Register- | TATH 05 v |+ |- |1/1 | THe(AC)
to~ TATL 06 . . . 1/1 | TL«(AC)
Register | TAS 07 . . . 1/1 SB+(AC)
Transfer | TAY 04 . . » | 1/1 | Y+~(AC)
TSA 17 T - |- | 1/1 |4-bit mode: AC+(SBL),
8-bit mode: AC+(SBy), X«(SBy) *&
TTHA 15 t e |- |11 | Ace(TH)
TTLA 16 t |- « [1/1 | AC+(TL)
TYA 14 L K « 1 1/1 | AC+(Y)
XX 1B $RY . » 11/1 | (AC)=(X)
Register- | L 0D - -] . 1/1 | AC«{H(X,Y)
to- | LS 2B 4 . . 1/1 SB+{M(X,Y)
Memory ST 10 1. 1 | 1/1 | M(X,Y)+(AC)
Transfer | STDC 1A e el 1/1 | M(X,Y)«(AC), Ye(Y)-1
STIC - | 0A |- el | MEX,Y)«(AC), Ye(¥)+1
STS 2A t |- - 11/1 | M(X,YN+(SB)
X 0B | ¥1 - | - | 1/1 | (AC)={H(X,Y) '
XD D |s0-534 t#yf - |- |1/1 | (AC)={M(0,D}}; D=0 to 3 (X=0, Y=D)
XYD D | 54-57% %2 . . 1/1 (Y) 2{M(0,D)}; D=4 to 7 (¥X=0, Y=D)
Constant | CLA 90 [} . » 1/1 | AC+0 (Included in LI instruction)
Transfer | LI i:ﬂ 90-9F¥ ¢ . . 1/1 | AC+imm; imm=0 to 15
LXI i 58~SFH ¢ . . 1/1 | X3¢0, X2 to XQ«imm; imm=0 to 7
LXID a3ngo-| s |- |+ |2/2 | %eimm; imm=0 to 15
3D9F%
LRXA fmmf 3020~ |« |« |+ |2/3 |X «{RoM([IER X _ )id, da7-4
3D3F% AC+{ROM([imm | X . j)}d, d=3-0
imm=0 to 31
LYI imm 80-8F# ¢ . . 1/1 Y #imm; imm=0 to 15
Arithmetic| ADC mJ 0E t % iC]1/L | AC+~(AC)+{M(X,Y)}+(CF)
& Logical | AI i 3080~} ¢ t 1C]1/1 | AC+(AC)+imm; imm=0 to 15
Operations] 3D8F
AND OF P ] 12 1 1/1 | AC(ACINIM(X,Y)}
C 2E T |t | 32]1/1 | {M(X,Y)]-CAC)
CcI i BO-BF¥ ¢ ! 1Z11/1 imm~(AC); imm=0 to 15
CYI i AQ=AF? « . 1z]1/1 imm=(Y) ; imm=0 to 15
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Table 6: INSTRUCTION SET SUMMARY (Continued)

Mnemonic Code | Flag/Status| Byte/ ,
+Operand (Hex.)[ 2F | CF | ST | Cycl Opexation
Arithmetic] DAA 10 . 1 | C|1/1 | AC~(AC)+6 if (AC)>9 or (CF)=1
& Logical | DAS 11 0 t | C|1/1 | AC+(AC)+10 if (AC)>9 or (CF)=1
Operation | DCA 3D8F H t iIC|1/1 | AC+(AC)+15 (Included in AI instruc-.
DcM 19 t |- I} 1/1 | M(X,¥)«{M(X,Y)}-1 tion)
DCY 18 . . IC11/1 | Ye(¥)-1
EOR 2F T 1Z11/1 | AC+{M(X,Y)}®(AC)
ICA 3nsl [ H IC|1/1 | AC+(AC)+1 (Included in AI instruc~
IcM 09 t |- IC]1/1 | MX,D)«{M(X,Y)}+1 tion)
IcxX 3DAC | . iCl2/2 | X+=(X)+1
ICY 08 ! . iCl1/1 Y+(Y) +1
NEG 2D . . 211/1 AC+(AC)+1
OR 1F I 1Z11/1 [ Ac+{M(X.Y)}IU(AC)
N maee
ROR 1C Pt lcriNn
SBC 1E t Pl iCH1/1 | AC+{M(X,¥)}-(AC)=(CF)
Bit RBIT bp | 34-37% - . < [1/1 M(X,Y) }bp+0; bp=0 to 3
Manipula=- | SBIT bp | 30-33% . | . . 1/1 M(X,Y)}bp+l; bp=0 to 3
tion RBA bp | 3DA4 | - . « {2/2 | (AC)bp+0 3 bp=0 to 3
3DA7 #
SBA bp{ 3DAO |- . - 12/2 | (AC)bp+1 3 bp=0 to 3
| 3DA3 ¥
TBA bp | 4C-4F% - . 1Z | 1/1 | (AC)bp-1 3 bp=0 to 3
TBIT bp | 38-3B% - . 12 11/1 | {M(X,Y)}bp-1; bp=0 to 3
Control EN imm 3EQ0=~| - . . 2/2 | Enable the internal resources by
:j 3EFF* . the operand byte (2nd byte); *3
DIS 4imm 3F00- | . « | 2/2 | Disable the internal resources by
3FFF* the operand byte (2nd byte); %3
RST 3DAD . . . 2/2 | System initialization
Input/ IN 13 g + | 1/1 | AC+(R)Y ; Y=0 to 3 (Port #)
Output AC+(REG)Y; Y=9 to 15
| INK 12 t |- « 11/1 | AC+(X)
ouT 03 . . « |1/1 | (R)Y+(AG); Y=0 to 3 (Port #)
(REG)Y+«(R);Y=9 to 15
QouTo 01 . . « {1/t | If CF=0 03-00+(AC)
If CF=1 07-04+«(AC)
| OUTP 02 . . | 1/1 | P+«(AC)
RSTD d | 44-47% - . « |1/1 | (R)d«0; d=0 to 3 (Bit # of Port #0)
RSTR 22 . . « 11/1 | (R)¥+0; Y=0 to 15 (Bit #)
SETD d | 40-43% - . < 11/1 | (R)d+1; d=0 to 3 (Bit # of Port j0)
SETR 20 > . = 11/1 | (R)Y«1; ¥=0 to 15 (Bit #)
TSTD d | 48-4B% - . 1Z]11/1 | (R)d=1; d=8 to 11 (Bit {})
TSTR 24 . . $211/1 | (R)Y-1; ¥=0 to 15 (Bit #)
Branch CALL addr 6000+ - . . 2/2 | If ST=l, Subroutine Call for addr;
6FFF* addr=0 to 4095.
ST=0, Not Subroutine Call.

2-292

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6174400/MB88501H.html

FUJITSU MICROELECTRONICS

23E D

Table 6: INSTRUCTION SET SUMMARY (Continued)

BN 3749762 0012381 4 mm

T-49-9-¢y

T
FUJITSU
S

MB88500H SERIES

Mnemonic Code | Flag/Status| Byte/
+Operand (Hex.)| ZF | CF | ST | Cycld Operation
Branch JMP addx] CO-FF¥ - . . 1/1 | If ST=1, Branch to addr; addr=0 to 63
§T=0, No Branch.
JPXY addr 3D00-| - . . 2/2 | Branch always to addr on page #n;
3D1F*
JPL addxj 7000-{ . 2/2 | 1f ST=1, Branch to addr;
7FFF#* addr=0 to 4095.
. ST=0, No Branch.
RTI 3c . . . 1/1 | Return From Interrupt Routine .
| RTS 2C o e . 1/1 | Return From Subroutine
Flag RSTC 23 1 |- |1/1 | CE+0
Manipula=- | SETC 21 . L 1/1 | CF«l1
tion TSTC 28 . . iCH 1/1 | (CF)-1
TSTI 25 . . 1§ 1/1 | (IF)=-1, (If IRQ-L, IF-l)
TSTS 27 . . iSF 1/1 | (SF)-1, SF+0
TSTV 26 . . WH 1/1 | (VF)-1, VF«0
TSTZ 29 . . 1ZF 1/1 | (ZF)-1
Qther NOP 00 . . » ] 1/1 | No Operation

Notes:
#1: ZF is set or reset depending

*2: ZF is set or reset depending
%*3; Each bit of the operand (the

2nd (MSB) LSB)
byte [ b7] bg b5 b4 b3 b2 b'Jl-b

on contents of AC after instruction execution.
on contents of Y after instruction execution.
second byte) functions as follows:

-

Enable/Disable serial buffer full/empty interrupt
l——— Enable/Disable timer/counter overflow interrupt
{e————— Enable/Disable external interrupt (IRQ)

\——oo——- Enable/Disable clock interrupt

Start/Stop synchronous timing output (TO)

Reset prescaler clock/No_operation

Start/Stop serial port (SC)

Start/Stop timer/counter (TC)

%4: MB88501H and MB88503H: AC+(SB), ZF affected
MB885S05H : AC+(SBL), X«(SBH), ZF not affected
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TR
Symbols and Abreviations
S 1s Me
+ Is transferred to
* Is exchanged with
+ Arithmetic plus
- Arithmetic minus
® Logical exclusive or
n Logical OR
U Logical AND
(Overline) Negation
() Contents of parenthesis
) Set to "1" always
v Set to "0" always
] Affected (set or reset) by operation results
¥C Set to "0" due to carry (not carry £flag)
¥CF Set to "0" due to carry flag
$IF Set to "0" due to interrupt flag
V¥SF Set to "0" due to serial buffer full/empty flag
yWF Sat to "0" due to timer/counter overflow flag
vZ Set to "0" due to zero (not zero flag)
VZF Set to "0" due to zero flag
. Not affected
Abbreviation Meaning
AC Accumulator
addr Jump address
bp Bit pointer (that is part of the instruction code)
c Carry
CF Carry flag
d Direct line number (that is part of the instruction code)
IF Interrupt flag
imm Immediate data
IRQ Interrupt request
K K-Port (K3 to KO0)
LSB Least significant bit
M(X,Y) Data memory (RAM) location indirectly addressed by data pointer
(X~ and Y-registers)
M(0,D) Data memory (RAM) location directly addressed by "D" bits in the
instruction code, in page {#0 (X=0)
MSB Most significant bit
0 0=-Port (07-00)
PLA Programmable Logic Array
R R-Port (jl0: R3-RO, #1: R7-R4, ##2: R11-R8, #3: R15-R12)
(R)Y; Y=n R-Port #in specified by Y-register (¥=0 to 3)
R-Port bit n specified by Y-register (Y=0 to 15)
(R)d; d=n R-Port bit n specified by "d" bits in the instruction code
SB Serial buffer register
SF Serial buffer full/empty flag
ST Status flag
TH Timer/counter high byte
L Timer/counter low byte
VF Timer/counter overflow flag
X X-register (that indicates page # in data memory RAM)
Xn The n-th bit X-register
Y Y-register
Z Zexo
ZF Zero flag 2-294
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Table 7: INSTRUCTION CODES SUMMARY
L
0 1 2 3 4 S 6 7 8 9 A B c D E F
H
0 | NOP | OUTQ OUTP OUT | TAY | TATH TATL TAS | ICY | ICM | STIQ X |[ROL| L | ADC | AND
1 | DAA | DAS | INK | IN | TYA | TTHA TTLA TSA | DCY | DCM | STDQ XX- | ROR | ST | SBC | OR
2 | SETR SETQ RSTR| RSTQ TSTH TSTI TSTV TSTS TSTQ TSTZ STS |LS |RIS{NEG| C | EOR
y % 7
3 SBIT RBIT TBIT RTI | EXT { EN | DIS
bp bp bp imm § imm
4 SETD RSTD TSTD TBA
d d d bp
5 XD XYD LXI
D D imm
6 CALL
addr
7 JPL
addr
8 LYI
imm
1
)
9 |(cray LI
: imm
A CYI
imm
B CI
imm
c
D
JMP
addr
E
F
NOTE:

* See the next page

: 1-byte/l-cycle imstruction
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Table 7: INSTRUCTION CODES SUMMARY (Continued)
Extended instruction

3DL}
0 1 2 3 4 5 6 7 8 9 A B c D E F
3D
0
JPXY
addr
1
2
LRXA
imm
3
4
NOT USED
S
6
NOT USED
7
R '
8 :(ICA): Al _:(DCA)
) i . imm 1
9 LXID
imm
A SBA RBA NOT USED ICX | RST | NOT USED
bp bp - .
B NOT USED
Cc
NOT USED
D
E
F
Note: : 3 byte/3 cycle instruction
2-296
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MB88500H SERIES
PRODUCT LINE-UP AND DEVELOPMENT TOOLS
The MB88S00H series consists of the MB88501H, MB88503H and MB88505H. The

MB88508H are available as piggyback EPROM evaluation devices for MB88501H and
MB88503H. MB88508U is for the MB88505H. Refer to Table 8.

Table 8: MB83500H SERIES PRODUCT LINE-UP & DEVELOPMENT TOOLS

MB88501H-P/ | MB88503H-P/ | MB88505H-P/ | MB&8508H~C/| MB88508U-C/|
-PSH/-PF ~PSH/-PF -PSH/-PF -CF-101/102] -CF-101/102
ROM Size 4K x 8 bits | 2K x 8 bis | 4K x 8 bits 8K x 8 bits
(On-chip (On~-chip (On—chip (External EPROM)
mask ROM) [ mask ROM mask ROM)
RAM Size 256 x 4 bits
(Directly address- (0-7)
od locations)
I/0 Port: Total 36 lines
-Input only port ) 4
=Output only port 12
-1/0 port 15
=Control port __ 5 (Including serial 1/0)
OQutput Port Type + STD P/U « §TD P/U:101
+ STD 0/D « STD 0/D:102
+ H/C P/U
- H/C 0/D

+ 12V interface 0/D (P-Port)
(Mask option)

Output PLA Pattern{ 33 patterns
* Dual 4~bit parallel « Dual 4-bif + Dual 4-bit
output parallel parallel
+ 8=bit PLA output output output
(32 patterns)
Stack Depth 8 levels
| (Nesting level)
Timer/Counter: Yes
~Buffer size 8 bits
-Clock source Internal/External
Serial I/O: Yes Yes Yes Yes
~Buffer size 4 bits 4/8 bits 4 bits 4/8 bits
~Clock source Internal/External Internal/ Internal/ | Internal/
External External External
~Qutput latch Yes Yes Yes Yes
Clock Generator: Yes Yes

-0scillator type + Crystal/External

+ RC-Network External
(Mask option)
2 MHz-4 MHz - J -

(4 MHz-8 MHZ) 4 MHz-8 MHZ 1 MHz-6 MHZA
Clock Prescaler Yes/No : Yes
(Divid=by~-two) (Mask option) (Fixed)
Interrupt Function Yes
-Nesting level Single level
-Interrupt source 4 sources

+ Crystal/External
(Fixed)

-Clock Frequency
(With prescaler)
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PRODUCT- LINE-UP AND DEVELOPMENT TOOLS
Table 8: MB88500H SERIES PRODUCT LINE-UP & DEVELOPMENT TOOLS (Countinued)
MB88501H~P/ | MB88503H~-P/ | MB88505H-P/ | MB88508H~C | MB88508U-C
-PSH/-PF -PSH/-PF -PSH/-PF ~CF -CH
Standby Function: + Yes/No (Mask option) + Yes (Fixed)
~Initiation method + Software » Software
-0scillator state + Idle/Stop + Idle/Stop
during standby (Software selectable) (Software selectable)
=Output state + Hold/High=2 + Hold:102/High-Z:101
during standby (Mask option) (Mask option)
=Standby off reset + Yes/No * Yes/No
function (Mask option) (Mask option)
Watch Dog Timer + No + No
Function + Yes (Fixed)
(Mask option)
Number of 76 78 77
Instructions
Instruction 1/1, 2/2, or 2/3 /1, 2/2, 2/3, or 3/3
Length/Cycle _
Min. Instruction 1.5 us at 8 MHz 2,0us at
Execution Time (With prescaler) 6MHz (With
prescaler)
Power Supply: Single +5V Single +5V
-Standard version: Yes Yes
-Active + 4,5V to 5.5V « 4,5V to 5.5V
~-Standby - 3.5V to 6.0V + 3.5V to 6.0V
-A-version: Yes No
~Active + 3.5V to 6.0V -
=Standby - 3.5V to 6.0V -
Operating Temp.
Range:
-Standard version -40°C to +85°C ~40°C to +85°C
-A-version -30°C to +70°C - '
Process CMOS
Package DIP-42P MDIP-42P
SH-DIP~42P MQFP-48P
QFP-48P
Development Tools:
-Hardware MB2115-01 : CRT unit (Common)
MB2115-02 : Monitor board with keyboard (Common)
MB2115-04 : EPROM writer (Common)
MB2115-31A : DUE board
-Software SM05215-A010: Intellec series III MDS cross—assembler
SM07415-A012: CP/M-86 cross—assembler
SMCOKKK-XXXX: PC-DOS cross-assembler
SM07415-G022: CP/M-86 host emulator
SHXOXX-XXXX: PC~DOS host emulator
Note STD: Standard
H/C: High-current
P/U: Pull~-up
0/D: Open-drain
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ELECTRICAL CHARACTERISTICS
e ABSOLUTE MAXTMUM RATINGS (Standard and A-versiom)t
Parameter Symbol Tin R;;;ng Max Unit Remarks
Supply Voltage Veo Vgs—~0.3 Vggt7.0 v
Vss 0 7 v
Should not exceed
Input Voltage Vin | Vsg-0.3 Vgs+7.0 | v | vggro.av.
Should not exceed
Output Voltage VouT | ygg-0.3 Vggt7.0| v |Vggr0.3v.
P=Port
Vgs~0.3 Vgg+15.00 V | (12V interface
open-drain)
Output Low Curreny Igp, 20 oW
[~ Total Output 31
Low Current OL 80 m¥
Power Dissipation Pp 600 oW
Operating Ambient - °
Temperature Ta 40 +§5 i ¢
Storage - o
Temperature Tste 55 *150 c

t Permanent device damage may occur if the above ABSOLUTE MAXIMUM RATINGS
are exceeded, Functional operation should be restricted to the conditions
as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device
reliability.
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MB38S00H SERIES

o RECOMMENDED OPERATING CONDYTIONS (Standard version)

Parameter | Symbol Hin. Va%;:- Tar. Uni Remarks
Supply Ve 4,5 5.0 5.5 V | Active operation range
Voltage
3.5 6.0 V | Standby operation range
Vss 0 v
Input High | Vg 0.75-Vgd Vee+0.3| V | K-Port, SI
Voltage
Vins | 0-8-Vco Vget+0.3 EX, START, __ _____
SC/TO, IRQ, TC, RESET
Input Low Vi Vgs—~0.3 0.25'Vgd V | K-Port, SI
Voltage
Virs | Vss~0.3 0.2:Vgg | V }EX, START, __ _____
SC/TO0, IRQ, TC, RESET
Operating
Ambient Ta =40 +85 °c
Temperature
o RECOMMENDED OPERATING CONDITIONS (A-version)
Parameter | Symbol ——jr— Va%;:. | Unit Remarks
Supply Vee 3.5 5.0 6.0 V | Aective operation range
Voltage
3.5 6.0 V | Standby operation range
_Vss 0 v
Input High| Vg | 0.75'V¢d Vect0.3 | V | K-Port, SI
Voltage
Vins | 9-8-Vee Vgc+0.3 EX, START, __ ____
SC/T0, IRQ, TC, SET
Input Low vVIL Vgs-0.3 ~10.25-Vgd V | K-Port, SI
Voltage
ViLs | Vss=0.3 0.2°Vgc | V. |EX, START, __ ____
SC/TO, IRQ, TC, RESET
Operating
Ambient J Ta -30 +70 | °c
Temperatur
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MB88S00H SERIES FOJITSU
i
e DC CHARACTERISTICS (Standard and A~version)
(Recommended operating conditions unless otherwise noted.)
Value .
Parametexr Symbol{ Pin/Port Condition Min. Typ ] Hax. Unit
Output High Voy | 0=, P-, R=Ports | Vog=4.5V
Voltage (Standard/High- | Igg=-200pA 2.4 v

current pull-
up), SC/TO, SO [ Vgg=4.5V

Igg=-10pA 4,0 v
OQutput Low Vor, | 0=, P-, R-Ports | Vog=4.5V
Voltage (A1l output Ior=1.8mA 0.4 Vv
_options),
SC/T0, SO, RESET Vgg=4.SV
Igr=3.6mA 0.6 V
TIH | START, EX Voo=5.5V
Vig=5.5V 60 | mA

Input Leakage | Iy, | R-Port(Standard/| Vog=5.5V
Current High-current _ | V11,=0.4V -1.8 mA
| pull-up), SC/TO
EX, K~Port, SI, | Vgg=5.5V

RESET, IRQ, TC | Vyr=0.4V -60 | pA
Open-Drain I1EAR’| 0=y P=, R-Ports | Vpg=5.5V
OQutput Leakage| (Standard/High~ | Vog=5.5V
Current current/12V Output in high-2 0.1] 10| A
interface open-
drain) _
Total I/0 iIrz | All pins except | Vgg=5.5V(Standby),
Leakage Voo, Vsss EX and Viy=0V to 6.0V, £10 | pa
Current RESET High-Z state
(High-7) _
Supply Currenyy Ige | Voo Veog=5.0V(Typ.),
5.5V(Max.) 4 |12 |mA
fc=2MHz(Active), :
All outputs open
Iccn | Voo Vgg=6.0V
(With standby fc=0(Standby), 10 juA
function) | A1l outputs open
Input CrN | All pins except | fc=1MHz
Capacitance Ve and Vgg : 10 |20 |pF
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AC CHARACTERISTICS (Standard and A-version) (EAEAESE
¢ an and A-version
CLOCK TIMING T=49-19-44

(Recommended operating conditions unless otherwise noted.)

MB88500H SERIES

Parameter Symbol | Pin Condition . MiX?IQZx. Unit Remarks
Clock fo EX, | Crystal/ceramic 2 4 Without prescaler
Frequency X or RC-network
0SC or external MHz | With prescaler
clock drive: 4 8
Figs. 6 and 7
Clock Cycle | teyc | EX, |Figs. 6 and 7
Time X 0.25 0.5 us
Input Clock | PycHs External clock |44 Without prescaler
Pulse Width | Pygr | EX drive(with X ns
open): 50 With prescaler
) Figs, 6 and 7
Input Clock | tgp, External clock
Rise/Fall tef EX drive(with X 5 [100]| ns
Time open) :
Figs. 6 and 7

Fig. 6: CLOCK TIMING
f———————— toge ——

EX Z_ \ ' |
(Without Prescaler) L A N 0.2Vgo

—— Pycy—1 F— PucL =
Cef Cex|

£X r = 4
(With Prescaler)
| X _Tc---=="" 0. 2Vcc

Pycu' 'Pwcr
tef  Ter

Fig. 7: CLOCK CIRCUIT CONFIGURATIONS

(1) Crystal/Ceramic (2) RC-Network (3) External Clock
Oscillator Oscillator®* Drive
EX X EX X EX X
» & » é Open

% When the RC-network oscillator is used, the following conditions must be
met: 1) The prescaler is not used.
2) Vgp=5V£10%
3) T4=-40°C to +85°C(Standard version), Tp=-30°C to +70°C(A-version)
4) fo does not exceed 4 MHz (Max. clock frequency is about
3.2 MHz at Vgg=5V and Ty=25°C.)
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MB88500H SERIES FUJITSU

A
Fig. 8: RC-NETWORK OSCILLATOR CHARACTERISTICS (EXAMPLE) T-%9-19 J,LL/

- [TTT]
g 5.0 —
Nt
<
) 2N
g 20 R =10k Q-
g 1.5
b
™10
§
oyt
&=
=05
=
(3]
8

10 20 30 50 100 200 300 $00

Extarnal Capacitor C (pF)
Note:
When the RC-network oscillator is used, the following conditions must be met:
1) The prescaler is not used. 2) Vgg =5V + 10 %

3) Tp = =40 °C to +85 °C (Standard version) TA= -30 °C to +70 °C (A-version)
4) fc does not exceed 3.2 MHz,

Fig. 9: CRYSTAL OSCILLATOR CHARACTERISTICS (EXAMPLE)

-~ T T
=

o

o 200 h:,x XI
< c.%”%c:
= Ta=—40~ +85C
< 150 (=30~ +70C)
E‘ Vee=3.5~6,0V
= (3.0~6.0V)
o 100

<

[-%

o

° 50

E %

}*3

g, 111

n 0.7 2 3 4§

5]

" Crystal Oscillicion Frequency (MHz)
Notes:

1) The cross-hatched portion is an area where the on-chip oscillator has stabld
characteristics and short stabilization time when a typical crystal resona-~

tor is used. This chart gives an target value of the external capacitor to

realize the desired frequency. When an exact frequency is needed, capacitor

value should be determined, adjusted to individual crystal resonator
characteristics.

2) Generally speaking, crystal resonators with lower oscillation frequency tend
to have longer stabilization time and wider characteristic variations which

affect on-chip oscillator characteristics. So, we recommend a high-frequency
crystal resonator with on-chip 1/2 prescaler.
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MB88500H SERIES FUJITSU
[
QUTPUT TIMING (Standard and A~versiom)
(Recommended operating conditions unless otherwise noted.)

‘ Condi- Value N
Parameter Symbql Pin/Port tions Mo Hax. Unit
Q0-,P-,R-Ports | tppy O-Port 1000
Delay Time P-Port Fig. 10 ns

tPDL R-Port 350
Serial Port tsSpH s0 -1000
Delay Time Fig. 10 ns
tspL 350
Notes:

1. A 10kQ pull~-up is required when open-drain output is used.
2. All the output loading values are 50pF + 1TTL. See figure below.

5V

4kQ

:[ S0pF

Fig. 10: OUTPUT TIMING
e Parallel Port
§C/T0
Synchronous]
Output
0-, P-, R-Ports 2.4v
e Serial Port tpPDL tPDH
§C/T0
[Shift clock 0.2V¢cg 0.2Vgg
input
2.4V
S0 . 0.4V
—>]
tsSpL tson
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MB88500H SERIES FUJITSU
[T
INPUT TIMING (Standard and A-versiom)
(Recommended operating conditions unless otherwise noted.)
__Value
Parameter Symbol | Pin/Port | Conditions —Hin Tax. Unit
Input Data tps K-Port, Fig. 11 teyet1000
Setup Time R-Port ns
Input Data tpH teye~s0
Hold Time )
SI Input tsps SI Fig. 11 600
Setup Time ns
SI Input tspy 600
Hold Time
Device Control | tgg Fig. 11 2toyc—200
Setup Time RESET ns
(Synchronous - 2tcyc—200
mode) IR
Device Control | toy Fig. 11 8toycts0
Hold Time RESET ns
(Synchronous _ 2tcyct+S0
| __mode) IRQ _
Timing Input t1s _ Fig. 11 2tgye—200
Setup Time TC i ns
(synchronous
| _mode)
Timing Input | tyq _ Fig. 11 2tgycts0
Hold Time TC ns
(Synchronous
mode) )
Control Signal | Pyonr, | __ __ Fig. 11 6teyct250
Low Level Time SC/TO .
(Asynchronous — 6tcyc+250 ns
mode) IRQ, TC
] 12tgyc+250
RESET
Control Signal | Pyeng | __ __ Fig. 11 12tyc+250
High Level Timel SC/TO
(Asynchronous _ 6teyct250
mode) RESET, TC, ns
IRQ )
START 500
Control Signal | tonp, | START, :
Rise and Fall | tong SC/TO,IRQ | Fig. 11 Should be less than 200ns
Time RESET, TC
2-305

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6174400/MB88501H.html

FUJITSU MICROELECTRONICS 23E D WM 37497L2 0012394 2 ma

T-49-19-4 4
(]

MB88500H SERIES FUJITSU
T

5C/T0
[Synchronous]
Output .

e Parallel Data Input

K-Port,
R-Port

toNg | PwoNL toNr
=

¢ Device Control Input - Pyt ——3)
IRQ, ) { 0.8V, 3
RESET, N / ce \
START X £ 0.2vee
—— TCH >
— tcs
¢ TC Input e | I
\ /f 0.8Vgg 3
B A 0.2Vce
le—+ETH —
TS
> e

¢ Serial Data Input

SG/T0
[Shift Clock
Input
tsps tspH
SI 0.75V¢e
0.25V¢e
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MB885Q0H SERIES FUJITSU
[t i
e POWER-ON RESET (Standard and A-version)

Condi- Value
Parameter Symbolj tions Min, | Max.

Power Supply tr Fig, 12]0.05| 50 ms | Required for operation of

Unit] Remarks

Rise Time the power-on reset circuit
Power Supply togs | Fig, 12 1 ms | Required for accurate circuiti
Shut-off Time operation repeatability

‘Fig. 12: POWER-ON RESET TIMING

Note:
Power supply should be raised smoothly.
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MB88500H SERIES

PACKAGE DIMENSIONS

« MB88501H-P/503H-P/505H~P: 42-PIN PLASTIC STANDARD DIP

FUJTTSU
ik

T-49-19-%4

42.LEAD PLASTIC DUAL IN-LINE PACKAGE
{CASE No.: DIP-42P-001) 15 MAX
o o B e e B e B s B e B e B S e W B B e B B e B B e o T
{EJECTOR MARK)
,§33(13.55) .590(14.99)
INDEX .553(14,0%) 610(15.49)
B
0 e e e g e o o o R — R
2.045(51.95) .00810.20) |
2.071(52.601 “012(0.301
.034(0.868)
PR Y 034{0.869) ,
.050{1.27IMAX saes ]
!
l 195(4.96IMAX
.118({3.0QIMIN
l |.10012.50 .05011.27) .018(0.38) ’
TTYP .07001.77) 02110.54) «020{0.51IMIN
Oimensians in
© 1968 FUJITSU LIMITED D420088.1C Inches {miltimarers)

« MB88501H-PSH/503H~PSH/505H-PSH: 42-PIN PLASTIC SHRINK DIP

42-LEAD PLASTIC DUAL IN-LINE PACKAGE
{CASE No.: DIP-42P-M02)

ataRalalalalatatalatalatalatatalatalalal

.03901.01
.058{1.5)

01410.35) 020(0.51)MIN

022(0.55)

.070(1.778) l
TYP

© 1986 FUJITSU LIMITED D4200751C

INOEX:
533(13.55) 520114.99)
INDEX-2 583(34.08) B10(15.49)
e (EJECTOR MARK)
PUVVUUUVTUUUUUYYIYY
1.492(37.901 sosto.20 |
1.518(38.55) 012(0.30)
TN OO0 O 00O OO a O n_t [207is.25imax
' 11813.0MIN

Dimensions in
inches {millimeters)
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MB88500H SERIES FUJITSU

RS

PACKAGE DIMENSIONS (Continues)

¢ MB88501H~PF/503H-PF/505H-PF: 48-PIN PLASTIC FLAT PACKAGE

48-LEAD PLASTIC FLAT PACKAGE
{CASE No.: FPT-48P-M02)

.484(12.3) 039 (1.0} TYp

468(11.9)
09412.4) .002(0.05IMIN
MAX LI {STANQ OFF)

JARRRgaRanay s

13 T 5
== e o | (
Qetails of "A’' part
] 3 .02010.50}
.468(11.9) = £93117.6) ] 520(12.2) MAX |
.484(12.3] MAX MIN
- ]
} =y [ }
R v > {.008(0.18)
= _ T u .
CULNNENUg . A I l_ MAX
It . . — fp24108)
.0315(0.8) I__] .010(0.24) .0059(0.14} .083(2.1)
TYP 014(0.36) oosm.a0r ,05911.81

683117.81MAX

Oi tans in
© 1888 FUJITSU LIMITED £480023.8C in:r:::‘(mil:l:nlml
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MB88500H SERIES FUJITSU
[

CELIEET

PACRAGE DIMENSIONS (Continues) T L\-q -19- q_,L[.

 MB88508H-C/MB88508U-C: 42-PIN CERAMIC MODULE

42-LEAD DUAL IN-LINE PACKAGE MODULE
(CASE No.: MDP-42C.P04)

--'J' 0t g’

[clelelelolleleleleleele) —3
600115.24)
D) TYP. 1590(14.99)
1 .;;g“g.gg; 610{15.49}
= . ;
oleleleleloleleleloleleololc
1.300133.021TYP — “%%'lzz'%' %‘1’—:%523—:‘
2.075182.70) :
2,125(53.971
e == .400,10.16|MAX
noonoonnoomooonmonom. |
f\fHH_li_] FERYE T T e
— e e s s
! 2.000(50.801 TYP ]
21988 FUJITSU LIMITED M42005S8.1C Qimensions in

_ inches {millimaters)

« MB88508H-CF/MB88508U~CF: 48-PIN CERAMIC MODULE

48.LEAD QUAD IN-LINE FLAT PACKAGE MODULE
(MODULE No.: MDP-48Q-P01)

PIwDN&I SBINTYE PIN No.1 INDEX
aaonnaannann
= 1o 5% (7ﬂ1]4»l ]
= Ty : 583(14.81)
= - St R X
= =5 g e 598115.19)
= =i S 570(14.471
430010920 S i S : -
aasnnon S SEE K s9r0s17 =
= T 877017.201
= Fad No. |0 YR
= O=iNoEX
- -] R
\( LEE! T
S LLL e T
oox0sm ||| 012032 .03310.85) l ,03310.851 _!] 01210.32} y
; -osati.o2l 91510481 061(1.651  .061(1.551 *—01510.481 TYP
.34618.801TYP ,040(1.,0) -
J_l TYP
.059{1.50)
TvP
3sigs0)
’ 00000000 ,00S(0.131
1008(0.201
lalstalnlelelnlniclalui=®
- I plmcm(ianll_in )
19688 FYJITSU LIMITED M480018-3C inches (milimeters
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