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CMOS SINGLE—CHIP 4—-BIT MICROCOMPUTER

The Fujitsu MB8850 series CMOS single-chip 4-bit
microcomputer family is a CMOS version of the con-
ventional MB8840 series. Its architecture and in—
struction set are almost same as the MB8840 series.
By CMOS process, MB8850 series operate with low
power dissipation, and further the standby function
enable the data retention with lower current.

MB8850 series consists of the MB8851, 52, 54, 55,
56, and 58, This series contain max. 2K by 8-bit
mask ROM (program memory), max. 128 by 4-bit static
RAM (data memory), max. 37 1/0 lines (including a
serial port), an 8-bit timer/counter, a clock
generator, and programmable logic array (PLA).

They are fabricated by the silicon-gate CHMOS pro-
cess, and operate with a single power supply and a
4MHz clock with a prescaler (minimum instruction
execution time is 3.0ps). And they are packaged in
42-pin plastic standard/shrink DIP (MB8851), 28-pin
plastic standard/shrink DIP (MB8852/54), or 48-pin
plastic flat package (MB8855/56/58).

CMOS technology allows the device to operate with
low power dissipation (6mA typ. at-1MHz), and fur-
ther the standby function -enables data retention
with lower current (100pA max. at Vgo=6V).

For user's development of the MB8850 series based
system, Fujitsu provides the MB8840/50 cross-—
assembler and host emulator which run on the
CP/M~-86 and PC-DOS machines, the MB2115 serieg eva~
-luation board system, and the MB3850U1/U2 and
MB8850H piggyback EPROM evaluation devices which
have an extermal 2K x 8~bit EPROM (MBM27C324).
These development tools enable users to minimize
their development time and cost,
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MB8851M

MB8851-PSH

42-PIN PLASTIC 42-PIN PLASTIC
STANDARD DIP SHRINK DIP
(DIP-42P-Mo1)  (DIP-42P-}M02)

MB8852M/54M MB8852-PSH/54-PSH

28-PIN PLASTIC 28-PIN PLASTIQ
STANDARD DIP SHRINK DIP
(DIP-28P-M02) (DIP-28P-M03)

MBB855M/56M/584

48-PIN PLASTIC FLAT PACKAGE
(FPT-48P-M02)

MB8850U1/U2-C

42-PIN CERAMIC MODULE
(MDP-42C-P04)

This device contains circuitry to
protect the inputs against damage
due to high static voltages or elec-
tric fields. However, it {s advised
that norasl precautions be taken to
avoid appiication of any voltage
higher than maximum rated voltages

to this high {mpedance circuft.
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MB8850 SERIES

FEATURES
¢ CMOS Single-chip 4-bit Microcomputer

¢ Program Memory: -
o MB8851/52 (MB8855/56): 2K x 8 bit mask ROM
o MB8854 (MB8858) : 1K x 8 bit mask ROM

¢ Data Memory:
o MB8851/52 (MB8854/56): 128 x 4 bit static RAM
o MB8854 (MB8858) : 64 x 4 bit static RAM

¢ I/0 Lines:
~-MB8851 (MB8855):
K-Port: 4-bit parallel input-only port
P-Port: 4~bit parallel output-only port
O-Port: 8-bit parallel output-only port
R-Port: Four 4-bit parallel or 16 individual input/output ports
C-Port: Serial 1/0, interrupt input, timer/counter input, and timing output
-MB8852/54 (MB8856/58):
K-Port: 4-bit parallel input-only port
O-Port: 8-bit parallel output-only port
R-Port: Two 4-bit parallel and one 3-bit parallel or 11 individual
input/output ports
o C-Port: Interrupt input and timer/counter input

o 000CO0OO0

(oI o]

¢ Two Mask Option Output Port Types for O-, P-=, and R-Ports:
o Standard open—drain
o Standard pull-up

* On-chip Mask-programmable PLA (Programmable Logic Array) for Data Conversion
at 0-Port

e 8-bit Programmable Timer/Counter with Two Clock Modes:
o Internal clock (Timer)
.0 External clock (Counter)

¢ Serial I/0 with 4-bit Serial Buffer/Two Clock Modes (MB8851/55):
o Internal clock
o External clock

¢ Mask Option Serial Port Output Latch:
o With prescaler
o Without prescaler

s On~chip Clock Generator:
o Crystal/ceramic Resonator or External Clock Drive

¢ Mask Option Divid-by-two Clock Prescaler for Expanding Clock Range
» Single-level Three Priority Source Maskable Interrupt:

o External

o Timer/counter overflow

o Serial buffer full/empty

¢ 4 Nesting Levels for Subroutine Call
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FEATURES (Continued)

¢ Instruction Set: Same as MB8840, MB8850F/50B/50H series instructiom set
o Number of instructions : 70(MB8851/55), 69(MB8852/54/56/58)
o Instruction length/cycle: 1 byte/l cycle or 2 bytes/2 cycles

o Execution time : 3 yus min. using 4 MHz clock with prescaler
(or 2 MHz clock without prescaler)

e Mask Option Standby Function:
o No standby function
o Hardware~initiation standby function

¢ Low Power Dissipation:
-Standard/A-version:
o 6 mA max. at Vgg=5.5V and fe=1 MHz (Active mode)
o 100 pA max. at Vgg=3.0V and fc=0 MHz (Standby mode)
=L-version:
o 3 mA max. at Vgg=4.0V and fc=0.5MHz (Active mode)
o 100 pA max. at Vgp=3.0V and fc=0 MHz (Standby mode)

¢ Single Power Supply Three Supply Voltage Versions:
o Standard version : 4.5V to 5.5V (Active mode)

(No suffix) 3.5V to 6.0V (Standby mode)
o A-version : 3,5V to 6.0V (Active mode) ,:!ﬁ
(Suffix A) 3.0V to 6.0V (Standby mode) 3
o L-version : 2.5V to 4.0V (Active mode)
(Suffix L) 2.0V to 4.0V (Standby mode)

¢ Wide Operating Temperature Range:
o Tp= ~40°C to +85°C (Standard version)
o Tp= -30°C to +70°C (A and L versions)

¢ Silicon-gate CMOS Process

s Five Package Types:
-MB8851/A/L:
o 42-~pin plastic standard DIP: (Suffix M)
o0 42-pin plastic shrink DIP: (Suffix -PSH)
-MB8852/A/L and MB8854/A/L:
o0 28-pin plastic standard DIP: (Suffix M)
o 28-pin plastic shrink DIP: (Suffix -PSH)
-MB8855/A/L, MB8856/A/L, MB8857/A/L, and MB8858/A/L:
o 48-pin plastic flat package: (Suffix M)

¢ Powerful Development Support:
o Intellec Series III MDS cross—assembler (SM05212-A010)
o CP/M-86 and PC-DOS cross—assembler (SM07412~A012/SMXCOOX~XXXX)
o CP/M-86 and PC-DOS host emulator software for momitoring evaluation board
and symbolic debugging (SM07412-G022/SMIOXX-XXXX)
o MB2115 series evaluation board (-01, =02, =04, and —33A) for software debugging
o MB8850U1/U2 CMOS piggyback EPROM evaluation device
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Fig. 1: PIN ASSIGNMENT T-49-19-44
MB8851(Top View) MB8855 (Top view)
w
-4
3 G s ZosTeeoeness
RESET 3 40 K2 ” H l'
IRQO4 390 K1

soQds 38 Ko /(48) (37)

__s10s¢ 37P-R15/STBY*1 R5 C——(1) (36)—o03

sG/T0g7 36 JR14 re —g O —02
TCOs 350 R13 R7 = ——Jo1
pod9 340 R12 R — ——100
pPi1 610 33PR11 R9 — —1p3
p2011 32 R10 R10 —— —p2
P3012 31HR9 R11—] ——INC
00013 30P R8 R12 — —— -3}
01014 29 R? R13—] ——po
02415 280 R6 R14 —
03016 27 RS *1 N — ——18C/T0
04017 26 R& STBY/R15 :(ﬁ%) (5123) g1
05018 250 R3 L
06019 24P R2
07020 230R1
Vgs 421 22P RO O = NMOOOXXP-IOO
MB8852/54(Top View) 4B8856/58 (Top view)

*3
g v
FOMONA QUN—OOL
XEZXZEOZDSHEZEZ
T e AT
X/STBY C2 270K3 /148) (37)

RESET ({3 260 K2 N =—(1) (36)—=307
o0 d4 250 K1 Rs /— O ——INC
0145 240K0 N l— —06
0206 230 R10/IRG TR — ——os
037 22 R9/TC rR7 T o4
0408 21 R8 Ne T ——03
0509 200 R7 ;1 W — ——INeC
06 010 1901R6 R9/TC T —02
R7 011 180 RS R10/IRq —— —o1
ROC12 17P R4 ko —INC
R1G13 160 R3 NC :(12 25)———100

Vgg 014 15 R2 K1 1%) 7 (54) ——sc
2 ZZ Z20ulZimzZ
> Fa—
a3
*#1: Either R15 or STBY is selected using the mask-option. ;?
#2: Either of X or STBY is selected using the mask-option.
*%3: This pin should not be connected must be left open.

N
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Fig. 2: MB8851/55 LOGIC SYMBOLS 1-49-19-44
5V
Voo 4
Clock ~ EX ——> «—#—> R3 -RO )
] 4
L X < ¢—r—> R7 =R& 1/0
. 4 . — Ports
Device RESET ——— jemrp—> R11-R8
Control — 4 (3)R15*
7\- 2
L STBYY ﬁggg; > Rl4-R12
~ TRQ —— | ——— P3 -PO j_ Output Only
Control - ’ 4 Port
Port 7| TC _ ey L5 03 -00
L SC/TO0 o> 4 | OQutput Oanly
——> 07 04 PLA Port
4 -~
= Input Only
«—— K3 =K0 j— Port
sI Serial
Vss e3> SO I/0 Ports
Note: ”L

% Either STBY or R15 is selected depending on mask option of sfandby function.

Fig. 3: MB8851/55 BLOCK DIAGRAMS

+~+ R0
ln:t; - 1 Ro{ <+ R1
ruction L RAM A b~ Por{ ++ R2
pecodedS——[F (2088 x 8} (128 x a) — - /3
[t
1 +~+ Ry
13 ¥ E g
P e ] «» RS
| nou Decoder | RAH ! o
A::“ it 1t aF it
e v
s L P 1L P oL x 4Ly |

Control
Logic

|
|F
= el

|  Qutput PLA

— T
-@—l’ c-Port I | P-Porf.—” o Port || oL fort | | stack
BN

RESET EX X TRG so st T/TG.YC  P3 P2 P1 PO O7 06 05 04 03 02 01 00 m

Notet
* Either R15 or STBY is selected using mask-option.
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Fig. 4: MB8852/54/56/58 LOGIC SYMBOLS T-49-19-44
5V
-~ Vee 4
Clock EX —_—> <——> R3 -RO
- 4
L Xotiedt e jg——r—> R7 -R& I/0
— 4 Ports
Device RESET ——> [<—F—>R10% ,R9%
Control MB8852 R11
[ STBY#——  MBB8S4
DR MB8856
IRq ———>  MB8858
Control _| __ 4
Port TC e —v—> 03 =00
C——D 4 Qutput Only
-~ ——> 07 =04 PLA Port
& ,
- Input Only
vss “——— K3 -K0 }— Port

Notes: ’J’

% IRQ and R10 is common pin.

%¢ TC and R9 is common pin.

¥#%% Either X or STBY is selected depending on mask option of oscillator type
and standby function.

Fig. 5: MB8852/54/56/58 BLOCK DIAGRAMS

—— +— RO
Inst- A RO | > RT
ructior] , ROM RAM i Pory «+ R2
Decoden ~—— T {2048x8) :M88852/54 (128x4) :MB3E52/54 1 +=+ R3
{102ax8) :MB88S4/58 { 64%4) :MBS8S54/58 |owen
— - Ry
iP P +— RS .
— 4 +> R6
L ROM Descoder I RAM Decoder | ~ R7
A:gs: iF ir it it
r. -
Gan. L PA |L PG | I x —IL M I Amd 2:“
H ][ i — g+ R10%*
LY 3,
| Stack lﬁ Const
Gans.
| - N

Control [—m | - 1
Logie imer e — - Ko
.l‘nt:r KR ) -~ K1

a3 ] =
o || Flac K sl -3
I
_ | =
| Qutput PLA l
AV

T
-E——f cport | [ p-port |["on port |[ oL Pore
| IR Il i E

*A
NR'ESE‘I" EX X/STBY TRQ ** TC* Pp3' P2 P1 PO OT 06 05 &% 03 02 01 G0
otes:
*  TRQ and R10 {s comson pin.
** TG and R9 {s_coamon pin.

*** Efther X or STBY is selectad depending on mask option of osciliator type and standby furiction,
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PIN DESCRIPTION

Fig. 1 and Table 1 show the pin assignment and pin description of the MB8850 series.
Table 1: PIN DESCRIFTION

Pin No.
MB8851 | MB8852
Symbol (MB8856)| Type Name & Function
(MB8855)| MB8854
| (MB8858)
+ Power Supply
Voo 42 28 = | +5V DC power supply pin.
(19) (19) i
Vss 21 14 = | Ground pin.
(41) (41)
e Clock
EX 1 1 I { Oscillator Input: Input to the inverting amplifiez
(20) (20) that forms the on=-chip oscillator. An external

crystal/ceramic resonator is connected between thel
EX and X pins. When an external oscillator is
used, the EX pin receives the exter-nal oscillator
signal. This pin is a non~hysteresis input.

2 0 | Oscillator Output: Output of the inverting ampli-
(21) (21) fier that forms the on-chip oscillator, and input
to the internal clock gemerator. An external
crystal/ceramic resonator is connected between the
EX and X pins. When an external oscillator is
used, the X pin should be left open.

In MB8852 (MB8856) and MB8854 (MB8858), this X pin
is common to the STBY pin. Either of them is se~
lected using mask option. When the crystal/ceramic
resonator is implemented, the X pin selected,

¢ Device Control

3 3 I | Reset: An external reset input to the internal
(22) (24) reset circuit. A low level on the RESET pin for-
cedly stops the MCU's operations, and initializes
its internal state, After the RESET pin returns
high, the MCU restarts execution of program from
address #0 (of page #0). The RESET pulse must be
low for at least two instruction cycles (12 clock
periods: 6us at 4MHz crystal with prescaler) whil
the oscillator is stably running after power om.
An external capacitor (with an internal pull-up
resistor) or RC-network, whose time constant
should be enough longer than the reset time
required, is needed as the external reset circuit.

&
o
=
|

A power-on reset operation requires an external
RC-network, whose time constant should be than the
supply voltage (Vgg) rise time and the oscillator
stabilization time.

2-9



s

FUJITSU MICROELECTRONICS 23E D MW 37497L2 0012098 9 mm
T-49-19-44

MB8850 SERIES FUJTISU
LI

Table 1: PIN DESCRIPTION (Continued)

Pin No.
MB8851 |M88852
Symbol (MB8856)| Typel Name & Function
(MB8855)| MB88S4
| (MB8858)
o Device Control (Continued) B
RESET 3 3 I [This pin is a hysteresis input with an internal

(22) (24) pullup resistor,

STBY 37 2 Standby: A standby initiation/release input to th
(12) (22) on-chip standby control circuit control. A low
level on the STBY pin triggers the standby initia-
tion sequence to force the MCU into the standby
mode, and high-level triggers the standby release
sequence to release the MCU from the standby mode.
The STBY initiation pulse and release pulse must
be low and high for at least 13 instructiom cycle.
The pin is inactive during reset.

This pin is a hysteresis imput with an. internal
pullup resistor. The STBY pin is common to the R
15 pin (MB8851/55) or X pin (14B8852/56 and
MB8854/58) . Either of them is selectable using
mask-option. The STBY pin is selected when the
standby function is implemented.

Note: When the STBY pin is selected in the
MB852/56 and MB8854/58, only the external
clock drive is available.

+ C~Port

23 I [ Interrupt Request: A maskable external interrupt
(23) (9) input, The falling edge of IRQ pulse sets the
external interrupt request flag to generate an
external interrupt request, only if the external
interrupt is enabled in advance by EN instruction.
Also, the IRQ pin state, which is reflected in the
external interrupt input flag (IF) regardless of
enabling/disabling the external interrupt, is
tastable using TSTI instruction. (When IRQ=L,
IF=1; otherwise IF=0,)

2
b
L=

|

The TRQ pin is common to the R10 pin (MB8852/56
and MB8854/58), Either of them is selectable using
software. This pin is a non-hysteresis imput with
an internal pullup resistor.

TC 8 22 1 | Timer/Counter: An external count clock input to__
n (8) the on—chip timer/counter. The falling edge of TC
pulse increments the timer/counter by one bit when
the external count clock (counter) mode is enabled
by EN instruction., This pin is inactive when the
external count clock mode is disabled by DIS
instruction or reset.

2-10
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Table 1: PIN DESCRIPTION (Continued)

Symbol

Pin No.

MB8851 | MB8852

(MB8856)

'(massss)| MB8854

(MB8858)

Type

Name & Function

¢ C-port

(Continued)

TC

8
(27)

22
(8)

This TC pin is common to the R9 pin (MB8852/56 and
MB8854/58). Either of them is selectable using
software. This pin is a non-hysteresis input with
an internal pullup resistor.

(26)

I1/0

“Shift Clock/Tlmlng Output: One of the shift clock
input (SC), shift clock output (SC), and synchro-
nous timing output (T0) is enabled using EN
instruction.

SC: 1) Shift clock input to the on-chip serial
port: When the external shift clock mode isj
enabled for the serial port, the falling
edge of the external SC clock shifts the
contents of the serial buffer ome bit right
(from MSB to LSB). This input is inactive
when the external clock mode is disabled by
DIS instruction or reset. This pin is a
non-hysteresis input.

2) Shift clock output from the on-chip serial
port: When the internal shift clock mode isf
enabled, the internal shift clock (the on-
chip state counter output ¢l: 1/6 of clock
generator frequency) shifts the contents of
the serial buffer one bit right. In this
mode, an internal timing signal, which is
generated by the on-chip state counter_
outputs, ¢1 and ¢2 is output onto the SC
pin for synchronization.

TO: Synchronous timing output: When the timing
output is enabled, the internal timing signal
same as the SC output in the internal shift
claock mode is output onto the TO pin. By DIS
instruction or reset, the TO pin is disabled
and stops issuing the timing output,

SI

(25)

Serial Data Input: Data input to the on-chip
serial buffer register. The falling edge of the
external or internal shift clock (SC) shifts the
data bit on the SI pin into the MSB of the serial
buffer when the serial port is enabled by EN
instruction. This pin is inactive when the serial
port is disabled by DIS imstruction or reset.

This pin is a non-hysteresis input with an inter-
nal pull-up resistor.

2-11
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Table 1: PIN DESCRIPTION (Continued)

Pin No.
MB8851 [MBBBSZ
Typ

Symbol (MB8856) Name & Function
(MB8855)| MB88S54
| (MB8858)
s C-Port (Continued) _
S0 5 - 0 | Serial Data Qutput: Data output of the on-chip
(24) serial buffer register. An output latch can be
provided for the S0 pin using mask option. Without
the output latch, the LSB data of the serial
buffer appears directly to the SO pin. With the
output latch implemented, the LSB data is output
to the SO pin after it is shifted into the output
latch at the falling edge of the external or
internal shift clock (SC).
This pin is set high by reset when the output
latch is implemented.
o 1/Q0 Port .
K3-K0 %1-38 | 27-24] I | K~Port: A 4-bit parallel non-latched input-only
(16-13)| (16,14, port. KO is LSB. 4-bit data on K-Port is input
12,10) into the accumulator by INK instruction.

These pins are internally pullup.

P3-PO 12- 9 - 0 | P-Port: A 4-bit parallel latched output-ohly port.
(32,31, PO is LSB. 4=bit data in the accumulator is output]
29,28) to P-Port by OUTP instructionm.

For P-Port pins, one of the standard pull-up and
standard open-drain output can be selected using
mask option. This port is set high (standard
pull~up) or high~Z (standard open—drain) by reset.

03~00, 16-13, 7- 4| O | O~Port: An 8-bit parallel latched output-only port

(36-33)| (31,29, with the on-chip mask-programmable PLA (Program—
28,26) ‘mable Logic Array) for output data conversiom.
07-04 20-17 | 11- 8 Depending on user's PLA pattern, this port fune-
(40-37)| (36,34, tions as a dual 4-bit parallel output or an 8-bit
33,32) parallel PLA output.

Dual 4-bit parallel output: By OUTO instruction,
4=bit data in the accumulator is output, without
conversion, onto the lower nibble (03-00) or upper]
nibble (07-04) of 0-Port, depending on whether the
carry flag (CF) is "0" or "i".

8~bit parallel PLA output: By OUTO instruction,
4-bit data in the accumulator and the carry flag
(CF) bit are converted into 8-bit data through th
PLA array, and the 8-bit data is output to O-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.

- 2-12
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Table 1: PIN DESCRIPTION (Continued) L

Pin No.
MB8851 | MB8852
Symbol (MB8856)| Type Name & Function

(MB8855)| MB8854
| (MB8858)

e 1/0 Port (Continued)
03-00, 16-13, 7= 4| O |For 0-Port pins, one of the standard pull-up and

(36-33)| (31,29, standard open-drain output can be selected using
28,26) mask option. This port is set high (standard pull-
07-04 20-17 11- 8 up) or high-Z (standard current) by reset.
(40-37)] (36,34,
33,32)
R3 -RO, 25-22, 16,15, | I/0 | R-Port: This port functions as four 4-bit parallell
(49-44)| 13,12 input (non-latched)/output (latched) ports, or 16
(46,44, individual input (non-latched)/output (latched)
40,38) lines, depending on instructioms.
R7 -R4, | 29-26,| 20~-17
(3-1, (5,4, Parallel I/0: Each 4-bit port is named R-Port #0
48) 2,48) (R3-R0), R-Port #1 (R7-R4), R-Port ##2 (R11-R8),
R11, 3,MNn |- and R-Port #3 (R15-R12), and is indirectly
R10-R8, | 32-30, | 23-22, addressed by the Y-register (Port #). 4-bit data
(6=4) (9-7) in the accumulator is output to an addressed port E
R15-R12 | 37-34 of R-Ports #/0 to #3 by OUT imstruction. 4~bit dat
(12, on the addressed port is input into the accumula-]
10-8) tor by IN instruction. (Before IN instruction, th

port to be addressed must be set up to "1" state
(input) mode).)

Individual I/0: Each line from R15 to RO is
indirectly addressed by the Y-register (Bit #).
The addressed linme is individually set/reset by
SETR/RSTR instruction, and especially each line of]
R-Port #/0 (R3-R0) is directly set/reset by
SETD/RSTD instruction. The addressed line is indi-
vidually testable by TSTR instruction, and each
line of R-Port #2 (R11-R8) is directly testable in
paticular by TSTD instruction. (Before the TSTR
and TSTD instructions, the line to be addressed
must be set up to "1" (input mode).)

For R-Port pins, one of the standard pull-up and
standard open—-drain output can be selected using
mask option. This port is set high (standard pull-
up) or high-Z (standard open~drain) by reset.

MB8851/55: The R15 pin is common to the STBY pin.
Either of them can be selected using
mask option. The R15 pin is selected
when no standby function is imple-
mented, .

MB8852/56: The R9 pin is common to the TC pin. and

MB8854/58 R10 is IRQ pin,

Note: Parenthis number is applied to MB8855/56/58.
2-13
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DIFFERENCES BETWEEN MB8840 SERIES AND MB8850 SERIES

Table 2: DIFFERENCES BETWEEN MB8840 SERIES AND MB8850 SERIES

B ]

Ttem Device MB8840 SERIES MB8850 SERIES
Process NMOS THOS
Oscillator + Crystal/ceramic oscillator | + Crystal/ceramic oscillator or
Type or external clock drive external clock drive
» RC-network oscillator or
external clock drive
(Mask option)
Method of Crystal/ External Crystal/ External
Oscillation Ceramic Clock Ceramic Clock
Resonator Drive Resonator Drive

Py i

Output Port

+ Standard open-drain

+ Standard open-drain

Type + Standard pull-up + Standard pull-up

(0~, P-, and + high-current open-drain (Mask option)

R-Ports) + High-current open drain

(Mask option)
Standby « No standby + No standby
Function « Hardware-initiation standby
(Mask option)

Power

Dissipation:

~Active 54mA typ.'at Vgg=5.5V 6mA typ. at Vgg=5.5V and fc=1MHz
(standard version)

~Standby - 100pA max. at Vgg=3.0V and fc=0MHz

(standard version)

Supply Voltage:

» 4,5V to 5.5V

ooWum
S22 <

+ Standard Version: 4,5V to 5.
+ A-Version : 3.5V to 6.
+ L-Version + 2.0V to 4.

Members

- MB8842M/-PSH, MB8846M
+ MB8843M/-~PSH, MB884TYM
+ MB8B44M/-PSH, MB884EM

- MB8851M/~PSH, MB8855M

- MB8852M/-PSH, MB8856M

+ MB8B54M/-PSH, MB8858M

A- and L-versions are available
for each part above.
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INPUT/OUTPUT CIRCUITS

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
pull-up). 0=, P-, and R-Ports can have push-pull (standard pull-up) or open~
drain (standard) buffer using mask option.

Table 3: INPUT/CUTPUT CIRCUITS

Pin Circuit Note
¢ Crystal/Ceramic OSC or external 1. Non-hysteresis inverter
EX, X clock 2. Feedback resistor:

A . 2 MR .

G | @i
P

S0

* [}

¢ Input only pin ¢ Input pull-up resistor
RESET,* (P-ch. Tr.): Approx. 300k
SI, typ. (at Vgg=5V) E
K-Port, P
STBY*, f,l:l * Hysteresis inverter for
TRQ(MB8851/] ] {>¢ D RESET, IRQ, TC, STBY
55)%
TC(MBB851/
55)% .
/75, e Input/Output pin . ?gtp;t gulg.-uz IBSiStg:,Q
-ch. Tr.): Approx.
R-Port,* 0 >C N typ. (at Vgg=5V).
TC(M38852/ e Qutput port options for
_._54/56/58) g N\ 0-, P-, and R-Ports
TRQ(MB88S2/| : P# 1: Standard pull-up:
54/56/58) \ l_ / Pull-up resistor
4 (P~ch. Tr.): Approx.
N |_ 5kQ typ. (at Vgg=5V)
%2: Standard open-drain:
Without P-ch. pull-up
resistor
¢ Qutput only pin
so, *
P~Port,* :’ ';
0-Port * \ )

R
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USER MASK OPTIONS

The MB8850 series has the following mask options, which must be specified by the
customer on the attached data release form when devices are ordered.

Table 4: USER MASK OPTIONS

Optional Symbol Option Option ~ Note
Feature No.
Program Memoryy = User Program - 1 MB8851/52 (MB8855/56):

2048 x 8 bits
2 MB8854 (MB8858):
1024 x 8 bits

Clock CLK No 0 £5=0.5 MHz to 2.0 MHz
Prescaler
Yes 1 fo=1.0 MHz to 4.0 MHz
Output PLA SPLA | 4-bit parallel 0
Data output
8~bit parallel 1 Customer's output PLA data
output is needed.
Serial Port SRL No 0
OQutput Latch
Yes 1
Output Port PORT | Standard 0/L | Output port circuit option
Type open-drain selected must be the same for
Standard 1/M | all 0=, P~, and R-Ports.
_ pull-up
Standby STBY No 0 1 MB8851 (MB88S5):
Function Pin 5(12) functions as R15.
2 MB8852/54 (MB8856/58)
Pin 2(22) functions as X.
Yes (Hardware 1 1 MB8851 (MB8855):
initiation Pin 5(12) functions as STBY.

2 MB8852/54 (MB8856/58)
Pin 2(22) functions as STBY.
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NOTES ON OPERATION

e Prevention Latch-up
Latch-up may occur in CMOS devices when a voltage higher than Vgg or lower
than Vgg is applied to any input or output pin, or when a voltage exceeding
the absolute maximum ratings is applied between Vpg 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 they may
cause some malfunction. (However, the X pin should be open when an external
clock oscillator is used.)

e Special Function of 00 Pin
The 00 pin has another function as a test terminal, in addition to its normal
0-Port function. 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 z!;.
to noise disturbance if left floating. B

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

| / at the same time.
RESET ——'
R — o

ré_ More than 2 instruction cycles

00

2

o TO output in MB8852/56 and MB8854/58
The input and output timings are specified with reference to TO (Timing out-
put)_output signal in AC_characteristics. The MB8851/55 have the TO pin
(SC/T0), and can output T0 signal on that pin by EN instruction. The MB8852/56
and MB8854/58 don't have the TO pin, but can output TO signal on the R8 for
reference by a special EN instruction.

e Drive of R-Port Inputs
When the standard pull-up is selected for the output port option, normal CMOS
gate devices cannot drive R-Port input. CMOS drive gates are needed. If normal
CMOS gates are to be used, the open—drain option should be selected.

e Standby Current
The standby current value specified in DC characteristics is the value when
the clock is stopped and all outputs are open, which is different from actual
use conditioms.



FUJITSU MICROELECTRONICS 23E D M 37497L2 0012106 4 =M

T-49-19-44

A
FUJITSU
I

MB8850 SERIES

NOTES ON OPERATION (Continues)

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

(2) Voo transient change rate (such as at switching of power supply): Less
than 0.1V/ms.

2-18
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The MB8850 series instruction set includes 70(69) instructions, 93% of which are
single-byte and single-cycle, and 7% two-byte and two-cycle. The MB8850 series
instruction set is exactly the same as the MB8850F/50B/50H/530 series instruc-
tion set, and is divided into ten functional groups:

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

Arithmetic and logical operations
Bit manipulation

Control

Input/Output

Branch

Flag manipulation

Other

® @ & o ¢ & 0o 0 & o

* 70: MB8851, MB88SS
69: MB8852, MB8854, MB8856, MB8857

Tables 5 and 6 summarizes the MB8850 series instruction set.

Table 5: INSTRUCTION SET SUMMARY

Mnemonic] Code | Flag/Status| Byte/
+operand (Hex.)[ ZF | GF | ST | Cyel Operation
Register- | TATH 05 [ |- [1/1 |TH=(A0)
to~ TATL 06 . . ’ i/1 TL«(AC)
Register | TAS 07 . . . 1/1 | SB«(AC)
Transfer | TAY 04 . . . 1/1 | Y«(AC)
TSA 17 3 . . 1/1 AC+(SB)
TTHA 15 H . . 1/1 | AC+(TH)
TTLA 16 ! * | 1/1 | AC+(TL)
TYA 14 } . + 11/1 AC+(Y)
XX 1B Ix]] . . 1/1 (AC)=(X)
Register- | L oD [3 . . 171 | AC+{M(X,Y)}
to- L8 2B ! . . 1/1 SB+{M(X,¥)}
Memory ST 1D [ 1+ | 1/1 |H(X,T)+(AC)
Transfer STDC 1A 12 ic|1/1 | M(X,Y)«(AC), Ye(Y)-1
STIC 0A 2 o | dc| 171 | M(X,Y)+(AC), Ye(Y)+1
STS 2A ] . . 1/1 M(X,Y)+(SB)
X 0B el |- |1/ | (AC)={N(X,T)]
XD D | 50-53% t¥y . . 1/1 (AC)={M(0,D)}; D=0 to 3 (X=0, Y=D)
XYD D 54=574 1% - . 1/1 (Y) *{M(0,D)}; D=4 to 7 (X=0, Y=D)
Constant | CLA 90 i . . 1/1 | AC+0 (Included in LI instruction)
Transfer |[LI  imm 90-9F4 I | . . 1/1 | AC+imm; imm=0 to 15 )
LXI iEﬂSB-SF* t e ]+ {1/1 |X3+0, X2 to XO+imm; imm=0 to 7
LYI i 80-8F¥ ! . . 1/1 | Y «imm; imm=0 to 15
Arithmetic ADC mJ [ i i icli1/1 AC+(AC)+{M(X,Y) }+(CF)
& Logical | AI 1 70-7F4 § t icj1/1 AC+(AC)+imm; imm=0 to 15
Operations{ AND OF |- 12 1 1/1 | AC+(AC)N{H(X,Y)}
C 2E T 1§ | 12 [1/1 | {H(X,Y)]-(AC)
CI i BO-BFY{ ! S izl imm-(AC); imm=0 to 15
CYI i:ﬁ AO=-AF? I ! 12171 imm=(¥) ; imm=0 to 15
DAA 10 . i icli/1 AC+(AC)+6 if (AC)>9 or (CF)=1
DAS 11 . i lc|1/1 AC+(AC)+10 if (AC)>9 or (CF)=1
DCA 7F ! t lcli/1 AC+(AC)+15 (Included in AI instruc<
DCM 19 Yole lie |/t | Mok, DM, Y) 31 tion)
DCY 18 . s IC[1/1 | Ye(¥)-1
EOR 2F i . 2 11/1 AC+{M(X,Y) }®(AC)

B 3749762 0012107 &
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Table 5: INSTRUCTION SET SUMMARY (Continued)

Mnemonic| Code | Flag/Status| Byte o £
+Operand (Hex.)| ZF | CF | ST | Cyel peration
Arithmetic| ICA 71 i 3 I} 1/1 | AC+(AC)+1 (Included in Al instruc-
& Logical | ICM 09 S I IC|1/1 | M(X,Y)+«{M(X,¥)}+1 tion)
Operation | ICY 08 t |- IC[1/1 | Y«(Y)+1
NEG 2D . . 12 11/1 | AC+~(AC)+1
OR 1F i ' 12 1 1/1 AC+{M(X,Y) JUCAC) B
ROL 0C |3 T icli/1
MEEFIII!II!IIIhJ
ROR iC 4 P {icii/1 ;
y A C 3
SBC 1E { i ic|1/1 AC+{M(X,¥)}~(AC)~(CF)
Bit RBIT bp | 34-374 - | - | - |1/1 | {(M(X,Y)}bp+0; bp=0 to 3
Manipula- | SBIT bp | 30-33% - . » ] 1/1 {M(X,Y)}bpel; bp=0 to 3
tion TBA bp | 4C~4F¥ - . iZ]11/1 | (AG)bp-1 ; bp=0 to 3
TBIT bp | 38-3B% - . 1Z1171 | {M(X,Y)}bp-1; bp=0 to 3
Control EN  imm 3E00- | - . . 2/2 | Enable the internal resources by
:j 3EFF#* the operand byte (2nd byte); *3
DIS imm 3F00-| * . + | 2/2 |Disable the internal resources by
3FFE* the operand byte (2nd byte)i *3
Input/ N 13 T+ 1~ |1/1 |AC+(R)Y ; Y=0 to 3 (Port #)
Output INK 12 LI ) . 1/1 | AC+(K)
ouT 03 . . + [1/1 | (R)¥+(AC); Y=0 to 3 (Port #)
oUTO 01 . . - 1'1/1 | O+OPLA(AC, CF);
OPLA: Qutput PLA function determined
OUTP *4 | 02 s . . 1/1 | P«(AC) by PLA pattern
RSTD d Lb=47% - . . 1/1 (R)d«0; d=0 to 3 (Bit # of Port #0)
RSTR 22 « |+ ]« |1/1 | (R)Y«0; Y=0 to 15 (Bit #)
SETD d | 40=43% - . . 1/1 | (R)d+1; d=0 to 3 (Bit # of Port #0)
SETR 20 v . : 1/1 (R)¥+1; Y=0 to 15 (Bit #)
TSTD d | 48-4B% - . iz[1/1 ER}d—l; d=8 to 11 iBit #;
TSTR 24 . . 1z211/1 R)Y-1; Y=0 to 15 (Bit #
Branch CALL addr 6000 - . . 2/2 | If §T=L, Subroutine Call for addr;
67FF ¥ addr=0 to 2047.
§T=0, Not Subroutine Call.
JUP addz] CO—FFH + |+ |- | 1/1 | If SI=1, Branch to addr; addr=0 to 63
ST=0, No Branch.
JPA addx{ 3D00- | - . + | 2/2 | Branch always to addr on page {#n;
3DFF # addr=(AC) x 4, n=0 to 31
JPL addr] 6800~ - . « |2/2 | If ST=1, Branch to addr;
6FFF ¥ addr=0 to 2047.
| _ ST=0, No Branch.
RTI 3C . . 1/1 | Return From Interrupt Routine
| RTS 2C + |+ ]+ ]1/1 |Return From Subroutine
Flag RSTC 23 [ 1/1 | CF+0
Manipula- | SETC 21 . i . 1/1 CF+1
tion TSTC 28 , . IcH 1/1 | (CF)~1 e
TSTI 25 . . 18 171 | (IF)=~1, (1f IRQ=L, IF=1)
TSTS 27 . . i8H 1/1 } (SF)-1, SF+0
TSTV 26 « |+ ] VR /1 | (VF)-1, VF+0
TSTZ 29 . . 1ZH 1/1 | (ZF)=1
Other NOP 00 . . « | 1/1 | No Operation
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Table 5: INSTRUCTION SET SUMMARY (Continued)

Notes:

*1: ZF is set or reset depending on contents of AC after instruction execution.
%2: 2F is set or reset depending on contents of Y after instruction execution.
#3: Each bit of the operand (the second byte) functions as follows:

2nd (MSB) (LSB)
byte [ b7 b8 bs| b4l b3 b2 bl bol

Enable/Disable serial buffer full/empty interrupt
Enable/Disable timer/counter overflow_interrupt
Enable/Disable external interrupt (IRQ) __
Enable/Disable synchronous timing output (TO)
Start/Stop serial port (external clock) (SC)
Start/Stop serial port (internal clock)
Start/Stop counter (external clock) (TIC)
Start/Stop timer (internal clock)

%*4: MB8851 and MB885S only
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Symbols and Abreviations
Symbols Heaning T-49-19-44
+ Is transferred to
® Is exchanged with
+ Arithmetic plus
- Arithmetic minus
® Logical exclusive or
n Logical OR
U Logical AND
(Overline) Negation
() Contents of parenthesis
L) Set to "1" always
v Set to "0" always
! Affected (set or reset) by operation results
¥C Set to "0" due to carry (mot carry flag)
YCF Set to "0" due to carry flag
VIF Set to "0" due to interrupt flag
VSF Set to "0" due to serial buffer full/empty flag
+VF Set to "0" due to timer/counter overflow flag
V2 Set to "0" due to zero (not zero flag)
v2F Set to "0" due to zerc flag
. Not affected
Abbreviations Meaning
AC Accumulator
addr Jump address
bp Bit pointer (that is part of the imstruction code)
Cc Carry
CF Carry flag
d Direct line number (that is part of the imstruction code)
D Direct data memory address (that is part of the instruction code)
IF Interrupt flag
imm Immediate data
IRQ Interrupt request
K K-Port (K3 to KO)
LSB Least significant bit .
M(X,Y) Data memory (RAM) location indirectly addressed by data pointe
(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 to 00)
OPLA Qutput programmable logic array
P P-Port (P3-P0)
R R-Port (#0: R3-RO, #1: R7-R4, 7#2: R11-R8, #3: R15-R12)
(R)Y; Y=n @ R-Port f#in specified by Y-register (Y=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 nibble
TL Timer/counter low nibble
VF Timer/counter overflow flag
X X-register (that indicates page i#f in data memory RAM)
Xn The n-th bit of X-register
Y Y-register 2-22
2 Zero
ZF Zero flag
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Table 6: INSTRUCTION CODE SUMMARY

L
\\\\\ o1 2)|3|s}|5s5]|6]j7|8}|9sja|lB|lc|DdD|E]|TF
H
* .
0 NOP | OUTQ OUTH 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 SETC RSTE1 RSTQ TSTR TSTI{ TSTV TSTH TSTQ TSTZi STS|LS |{RISINEG| C | EOR
3 SBIT RBIT TBIT RTI | JPA | EN | DIS
bp bp bp addy jpnJ imm
4 SETD RSTD TSTD TBA
d d ) d bp
5 XD XYD LXI
D D imm
6 CALL JPL
addr addr
T T [}
' 1
7 :(ICA): Al E(DCA)
1 ) imm 1
8 ) LYI
) imm
]
9 (CI.A): LI
I imm
A CYI
1imm
B CcI
imm
c
D
JMP
addr
E
F
Notes: ¢ l-byte/l-cycle instruction ¢t 2-byte/2-cycle instruction

* MB8851 and MB8855 omly 2-23
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PRODUCT LINEUP AND DEVELOPMENT TOOLS

The MB8850 series consists of the MB8851/55, MB8852/56, and MB8854/58. The
MB8850U1/U2 are available as piggyback EPROM evaluation devices. See Table 7

Table 7: MB8850 SERIES PRODUCT LINEUP & DEVELOPMENT TOOLS

«\--.§_§_§§‘§§~\5 MB8851M/-PSH | MB8852M/-PSH | MB8854M/-PSH | MB885QU1/U2-
(MB8855M) (MB8856M) (MB8858M) XX-C *
ROM Size 2K x 8 bits 2K x 8 bits 1K x 8 bits 4K x 8 bits
(On=chip (On-chip (On—-chip (Piggyback
mask ROM mask ROM mask ROM EPROM
RAM Size 128 x &4 bits [ 128 x & bits | 64 x 4 bits 128 x 4 bits
(Directly (0-7) (0-7) (0-7) (0-7)
addressed
locations) _
1/0 Port: Total 37 lines| Total 25 lines| Total 25 lines| Total 37 lines
=Input only port 4 4 4 4
-Qutput only port 12 8 8 12
-1/0 port 16 11 11 i6
-Control port: Total 5 lines | Total 2 lines | Total 2 lines | Total 5 lines
SI Yes No No Yes
80 ___ Yes No No Yes
SC/T0 Yes No No Yes
IRQ Yes Yes Yes Yes
RESET Yes Yes Yes Yes
Qutput Port Type | « Standard + Standard + Standard + Standard
of 0-, P~, R-Port{ pull-up pull-up pull-up pull-up
+ Standard « Standard + Standard (411/412/413)
open—drain open-drain open-drain | ¢+ Standard
(Mask option) | (Mask option) | (Mask option) open—~drain
(401/402/413)

(Mask Option)

Output PLA 33 patterns 33 patterns 33 patterns + ##001(401/411)
Pattern + Dual 4-Bit + Dual 4=Bit « Dual 4~-Bit » ##002(402/411)
parallel parallel parallel + #1003(403/411)
output output output
¢ 8~bit PLA ~ 8-bit PLA + 8~bit PLA (Mask option)
output output output
(32 patterns)| (32 patterns)| (32 patterns)
Stack Depth 4 levels 4 levels 4 levels 4 levels
| (Nesting level)
Timer/Counter: Yes Yes Yes Yes
-Buffer size 8 bits 8 bits 8 bits 8 bits
-Clock source Internal/ Internal/ Internal/ Internal/
External External External External
Serial 1/0: Yes No No Yes
-Buffer size 4 bits 4 bits 4 bits 4 bits
—Clock source Internal/ - - Internal/
External External
-Qutput latch Yes/No - - Yes(U1) /No(U2)
(Mask option) (Mask option)
Clock Generator: | Yes Yes Yes Yes
~0Oscillator type | - Crystal/ + Crystal/ + Crystal/ + Crystal/
External External External RC-network/
External
=Clock frequency | 0,5MHz-2MHz 0.5MHz~-2MH2 0.5MHz-2MH=z 0.5MHz-2MHz
(With prescaler)i (1MHz—~4MHz) (1MHz~4MHz) (1MH2~4MHz) (1MHz~4MHzZ)
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Table 7: MB8850 SERIES PRODUCT LINEUP & DEVELOPMENT TOOLS (Continued)
MB8851M/-PSH | MB8852M/-PSH MBSBSAH/-PSH MB8850U1/U2~
(MB8855M) (MB8856M) (MB8858M) XE-C*
Clock Prescaler Yes/No Yes/No Yes/No Yes/No

(Divid-by-twa)

(Mask option)

(Mask option)

(Mask option)

(Selected by
external pin)

(Mask option)

(Mask option)

Interrupt Yes Yes Yes Yes

Functions: ’

-Nesting level Single level | Single level | Single level | Single level

=Interrupt 3 sources 3 sources 3 sources 3 sources
sources

Standby Function: : Yes/No + Yes/No + Yes/No < Yes/No

(Mask option)

(Selectable by
external pin)

~Initiation « Hardware « Hardware + Hardware + Hardware
method

-Oscillator state * Idle + Idle « Idle + Idle
during standby

-Qutput state + Hold + Hold » Hold + Hold
during standby

~Standby off + No + No « No + No
reset function

Instruction Set:

=Number 70 69 69 70

=Length/cycle 1/1 or 2/2 1/1 or 2/2 1/1 or 2/2 1/1 or 2/2 .

Min. Instruction | 3us at 2MHz 3us at 2MHz 3us at 2MHz 3us at 2MHz

Execution Time (Without (Without (Without (Without

prescaler) prescaler) prescaler) prescaler)

Power Supply Single Single Single Single +5V

Operating Temp.
Range:

-Standard Version
-A~-, L-Version

-40°C to +85°C
=30°C to +70°C]

-40°C to +85°Q
=30°C_to _+70°Q

-40°C to +85°C
-30°C to +70°C

-40°C to +85°C

Process CMOS CMOS CMOS - CMOS ]

Package + DIP=42P + DIP-28P + DIP-28P + MDIP-42P
¢« SH-DIP=42P | - SH-DIP-28P | - SH-DIP-28P
(+ QFP-48P) (+ QFP-48P) (- QFP-48P)

Development tool:

-Hardware MB2115-01 s CRT unit (Common)
MB2115-02 t Monitor board with keyboard (Common)
MB2115-04 : EPROM writer (Common)
MB2115~33A : DUE board

-Software SM05212-A010: Intellec series III MDS cross~assembler
SM07412-A012: CP/M-86 cross—assembler
SMOXXOXX-AXXX: PC-DOS cross—assembler
SM07412-G022: CP/M-86 host emulator
SHOXXXX~-GXXX: PC-DOS host emulator

Notes:

* Suffix specifies OPLA pattern and output port type option, as follows:

Suffix] OPLA Pattern | Output Port Type
4Q1E #001 Standard pull-up
402E {1002 Standard pull=-up
403E #£003 Standard pull-up
411E #001 | Standard open-drain
412E #002 Standard open-drain
413E #4003 Standard open—~drain
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OUTPUT PLA (OPLA) PATTERN

dual 4-bit parallel output)

OPLA #002 (8-bit parallel for 8-segment LED/

OPLA #001 (Dusl 4=bit parallel output)

AH14SIG IN3FWO3S-8

indino 1ATHIYL

NN U OO0 T

~]

Blank

OLLCOANNDLONEDOLODNO v N™ I IND M0 o

Q!

0-Port Qutput

 OrO00ro0Coo0roOrogororOrororOororor
000D r 00O rrOrrjioorroOrrCO0 - roOrr
00T 0000000 rrilo00or rrrO00O00rrrr

OroO0vw OO r OO roLOoriooto o000 r-rrrerree

OroOrre0roro0000Q00rOrorororororor
Orrr0 0000000 r o000 r rOo0r OO0 rrOOrr
—F,rO OO0 OO0 rOO0000O T rOCOO ™™y

Lk ek el ekt atatabal ok ol ok ok ok o -A-N-J-R-X-N-2 Lok ol ol ol ad adl ad o

Accumulator
3. 2.1 0

OrOrOrOrOrOroOrorforororororororor
OO r OO r OO rr OO r o0 rrOo0r 00 roOOrr
PO rrrr OO rrrlO000rrrr000QTrvr

0000000 r-rrrrrrrifO000 0000 rrrrmr e

CF [AC AC AG ACla2 06 05 04 03 02 01 00 HEX| Note
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, ik
STAMDARD VERSION ELECTRICAL CHARACTERISTICS
e ABSOLUTE MAXIMUM RATINGS(MB8851/52/54)%1
Rating . '
Parameter Symbol Win Typ. Max. Unit Remarks
Supply Voltage Vee Vgg—~0.3 Vgg+7.0 v
' Should not exceed
Input Voltage ViN Vsg=0.3 Vgs+7.0 V | Vgct0.3V.
Should not exceed
Output Voltage Vour | Vsg—0.3 Vgg+7.0 V | Vggt0.3V.
Power Dissipation Pp 600 oW
gperat1ng Ambient Ty -40 +85 og-
emperature
Storage - °
Temperature Tste 33 *+150 ) c
1 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.

e RECOMMENDED OPERATING CONDITIONS(MB8851/52/54)

Parameter | Symbol Min. Va%;:. Y. Unit] Remarks
Supply Vee 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 0.8:Vgc Veet0.3| V
Voltage
Input Low ViL Vgs=0.3 0.2:Vge | V
Voltage
Operating
Ambient Ta =40 +85 °c
Temoeraturg
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MB8850 SERIES FUJITSU
TAET LT
HEH
e DC CHARACTERISTICS (MB8851/52/54)
(Recommended operating conditions unless otherwise noted.)

. s Value
Parameter Symbol| Pin/Port Condition Win Tvp | Hax. Ugit
Output High Vog | O-, P-, R-Ports | Vgg=4.5V
Voltage (Standard Iogy=-200pA 2.4 v
_pull-up),
SC/TO, SO Veo=4.5V
Igy=~10pA 4.0 v
Output Low Vor | 0=, P-, R-Ports | Vgg=4.5V
Voltage (All output Igr=1l.8mA 0.4 V
_options),
sc/To, S0 Veo=4.5V
Igr=3.2mA 0.6 V
Input Leakage | Iy, | R-Port(Standard | Vgg=5.5V
Current pull~up), SG/T0,| Vyp=0.4V
TC(MB8852/54/ ) ~1.2 -3.3 mA
___ 56/58)
IRQ(MB8852/54/
56/58)
EX, K-Port, SI, | Vgo=5.5V )
RESET, STBY, Vi1=0.4V =20 | -60 | uA
TC(MB8851/55)
IRQ(MBBES1/55)
Open-Drain IrEag | 0=, P-, R-Ports | Vgg=5.5V
Output Leakage (Standard Vou=5.3V 0.1] 40| uA
Current open-drain) OQutput in high-Z
Supply Currentf Igg | Vce ~ [ Vcg=5.0V(1yp.),
5.5V(Max.) 2 6 |mA
fc=1MHz(Active),
All outputs open
Icen | Vee Veg=3.5V to 6.0V
(Standby mode) | fc=0(Standby), 10 {100} A
All outputs open
Input Cin | All pins except | fc=1Mlz
Capacitance Voo and Vsg 10 {20 |pF
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MB8850 SERIES FUJITSU
AEEatitER
o AC CHARACTERISTICS
CLOCK TIMING(MB8851/52/54)
(Recommended operating conditions unless otherwise noted.)
- Pt Value .
Parameter Symbol | Pin Condition Min | Hax Unit Remarks
Clock fe EX, Crystal/ceramic 0.51 2 Without prescaler]
Frequency X 0SC or external | ~°
clock drive: 1 4 MHz | With prescaler
Fig. 6 and 7
Clock Cycle | teye |EX, |Fig. 6 and 7
Time X 0.5{2.0] us
Input Clock | Pych, Extermal clock 225 . Without prescaler
Pulse Width | Pyer, | EX drive (with X ns . .
open) : 100 With prescaler
Fig. 6 and 7
Input Clock | tey, External clock
Rise/Fall tef EX drive (with X 5 100 | ns
Time open) :
Fig. 6 and 7
Fig. 6: CLOCK TIMING E
teye ‘
- p Lo 0.8-Vgg
EX
(Without Prescaler) Fe~==== 0.2-VYgg
— Pyc " PycL =
cf ter
L4 Lo 0.8V -
EX cC
(With Prescaler)
- =l <  Tge-="=-= 0.2-Veogo
Pych " Pwcr
Lot ter
Fig. 7: CLOCK CIRCUIT CONFIGURATIONS
(1) Crystal/Ceramic (2) Extermal Clock
Oscillator Drive
EX X EX X
Iz § Open
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Fig. 8: CRYSTAL OSCILLATOR CHARACTERISTICS (EXAMPLE)
for MB8851/52/54)

far

< ex x|

o C =5 P
S - Ci =50 % 10PF
. Cit a Cy Vecm{.5~5.5V
)

©

n W0

3 3

-l /)

g 1A

5 29%%

[+] ./(C

- 100 >
] w%
1

8

& 100Kiiz S00Kiz IMile  2Mllz  4MHz  10Ml:

Oscillation Frequency f (MHz)

Notes:
1) The cross~hatched portion is an area where the on-chip oscillator has stablel
characteristics and short stabilization time when a average crystal resona-
tor is used. This chart gives an target value of the external capacitor to

realize a desired frequency. When an exact frequency is needed, capacitor : :
value should be determined, adjusting to individual crystal resonator
characteristics.

2) Generally speaking, crystal resonators with lower oscillation frequency tend

to have longer oscillation stabilization time and wider characteristic
variations which affect on-chip oscillator characteristics. So, we recom-
mend a high-frequency crystal resonator with on-chip 1/2 prescaler.
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OUTPUT TIMING(MB8851/52/54)

(Recommended operating conditions unless otherwise noted.)

Condi- Value

Parameter Symbol | Pin/Port tions 7 Min Max Unit

0-, P-, R-Port{ “PDH 0-, P-, R4 Fig. 9 1000 ns

Delay Time CPDL Port 350

Serial Port “SDH SO Fig. 9 1000 us

Delay Time “SDL 350

(MB8851/55)

Notes:

1. A 5k@ pull-up is required when open-drain output is used.
2. All the output loading values are 100pF + 1TTL. See figure below.

5v

4kQ

Imo;’r

Fig. 9: OUTPUT TIMING(MB8851/52/54)

¢ Parallel Port
SC/T0
Synchronous]
Qutput

0~, P=, R~
Port

tporn . tpDH
¢ Serial Port(}B8851/55 only)

SG/T0

Synchronous]

Output

80 %

(with latch) 2.4V
0.4V

SO 2.4V

(without latch) 0.4V
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INPUT TIMING(MB8851/52/54)
(Recommended operating conditions unless otherwise noted.) T-49-1 9-44
Parameter Symbol | Pin/Port Conditions Wi Value Tax Unit
Input Data tps K-Port, Fig. 10 teyct1000
Setup Time R-Port, ns
Input Data tpH SI(MB8851/ teye™30
Hold Time 55) _
Device Control | tcg ] Fig. 10 2teye=200
Setup Time RESET, STBY| ¥ ns
. teyo-200
IRQ i
Device Control | toy : Fig. 10 2tgyctS0
Hold Time RESET, STBY] ns
. Teyct50
IRQ
Timing Input trs _ Fig. 10 2teye—200 ns
Setup Time TC
Timing Input tTH _ Fig. 10 28cyctS0 ns
Hold Time TC _
Control Signal | teny., | STBY, IRQ, | Fig. 10
Rise and Fall | tgong RESET, 1TC, Should be less than 200mns
Time SC/TO
(MB8851/55)

e Data Input

5C/T0
Synchronous]
Qutput

SC/TO0
[Synchronous]
Output

« TC Input
SC/T0
[Synchronous]
Output

Fig. 10: INPUT.TIHING (MB8851/52/54)

0.4V

DS s

— DH
0.8:Vgo 8:Vee
0.2+Vgg 0.2-Veoo

e Device Control Input

tene

0.8V

0.2-Vge
toNe
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A-VERSION ELECTRICAL CHARACTERISTICS
« ABSOLUTE MAXTMUM RATINGS(MB8851A/52A/54A)%
Rating .
Parameter Symbol Tin Typ. TR Unit Remarks
Supply Voltage Ve Vgg—0.3 Vgg+7.0 v
Should not exceed
Input Voltage VIN Vgg-0.3 Vgg+7.0 vV | Vgot+0.3V.
Should not exceed
Output Voltage Vour | Vgs—0.3 Vgs+7.0 V | Vggt0.3V.
Power Dissipation Pp 600 oW
Operating Ambient . ) °
Temperature Ta ,30 +70 c
Storage - N °
Temperature Tste 33 ! +150 c
1 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.

o RECOMMENDED OPERATING CONDITIONS(MB8851A/52A/54A)

Value R
Parameter | Symbol Min Tyo. T, Unidt Remarks
Supply Vee 3.5 6.0 V | Active operation range
Voltage
3.0 6.0 V | Standby operation range
Vss 0 v
Input High | Viy 0.8:Vpoeo Vogt0.3 | V
Voltage
Input Low Vir, Vgs~0,3 0.2:Voo | V
Voltage
Operating ’
Ambient Ta =30 +70 °c
TemperaturJ
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e DC CHARACTERISTICS (MB8851A/52A/54A)
(Recommended operating conditions unless otherwise noted.)

) , fee Value .
Parameter Symbol| Pin/Port Condition Hin. Typ.] Hax. Unit
Output High Vog | 0=, P-, R-Ports | Vog=4.5V
Voltage (Standard Igg=-200uA 2.4 v

_pull-up),
SC/T0, SO Voo=4.5V
Igy=-10uA 4.0 v
OQutput Low Vor. | 0=, P-, R-Ports | Vgg=4.5V
Voltage (All output Igp=1.8mA 0.4 V
_options),
sC/To, sO Vog=4.5V
IgL=3.2mA 0. V
Input Leakage | Iyy | R-Port(Standard | Vgg=5.5V
Current pull-up), SC/T0,| Vyp=0.4V
TC(MB88524/54A/ =-1.2 -3.2 mA
___ 56A/58A)
IRQ(MB8852A/54A
56A/58A)
EX, K-Port, SI, | Vgg=5.5V
RESET, STBY, Vip=0.4V -20 | =60 | pA
TC(MB8B51A/55A)
TRQ(MBB851A/554)
Open-Drain J ILEAK | 0=, P-, R-Ports | Vgg=5.5V
Output Leakag (Standard Vou=5.5V 0.1 40 | pA
Current open—-drain) Output in high-2
Supply Current] Lgg | Vo Vco=5-0V(1yp.),
5.5V(Max.) 2| 6 |ma

fe=1MHz(Active),
All outputs open

Ieccu | Vee Vge=3.5V to 6.0V
- | (Standby mode) | fc=0(Standby), 10 {100 [ wA
All outputs open
Input CrN | All pins except | fe=1Mliz
Capacitance Vecc and Vgg 10 (20 |pF
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MB8850 SERIES FUJITSU
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s AC CHARACTERISTICS
CLOCK TIMING(MB8851A/52A/54A)
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol | Pin Condition Mg;?lgzx. Unit Remarks
Clock fe EX, Crystal/ceramic 0.5| 2 Without prescaler]
Frequency X 0SC or externmal | ~°
clock drive: 1 4 MHz | With prescaler
Fig, 11 and 12
Clock Cycle teye EX, Fig. 11 and 12
Time X 0.5]12.0] us
Input Clock | PycH, External clock 225 Without prescaler
Pulse Width | Pycr | EX drive (with X ns
open) ! 100 With prescaler
Fig. 11 and 12
Input Clock |. tep, External clock
Rise/Fall tef EX drive (with X 5 |100}| ns
Time open):
Fig. 11 and 12

Fig. 11: CLOCK TIMING !E!II

teye
§ 0.8:Vee
EX
(Without Prescaler) _/| |\  _J}______ 0.2-Vgg
— Pycu PycL —
. tes ter,
L (. 0.8V,
EX cc
(With Prescaler)
- bttt 0.2:Voo
PycH  PwcL
tef ter
Fig. 12: CLOCK -CIRCUIT CONFIGURATIONS
(1) Crystal/Ceramic (2) External Clock
Oscillator Drive
EX X EX X
s pix fé Open
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MB8850 SERIES

Fig. 13: CRYSTAL OSCILLATOR CHARACTERISTICS (EXAMPLE)
for MB8851A/52A/544A)

Ci =50+ 10PF|
Vecm3.5~6.0V

7 AN
LAY

100

100KHz S00KHz IMHz 2MHz 4MHz  10Milz

External Capacitor Cl, C2 (p?)

Oscillation Frequency £ (MHz)

Notes:

1) The cross—hatched portion is an area where the on-chip oscillator has stable]
characteristics and short stabilization time when a average crystal resona-

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

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

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

2) Generally speaking, crystal resonators with lower oscillation frequency tend

to have longer oscillation stabilization time and wider characteristic
variations which affect on-chip oscillator characteristics. So, we recom=
mend a high-frequency crystal resonator with on~-chip 1/2 prescaler.
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LR

OUTPUT TIMING(MB8851A/52A/54A)
(Recommended operating conditions unless otherwise noted.)

Condi= Value :
Parameter Symbol | Pin/Port tions Tin. Max. Unit
0-, P-, R~Port| “PDH 0-, P-, R4 Fig. 14 1000 ns
Delay Time PDL Port i 350
Serial Port. “SDH S0 Fig. 14 1000 ns
Delay Time tSDL 350
(MB88514/554)
Notes:

1. A 5kQ pull-up is required when open—drain output is used.
2. All the output loading values are 100pF + 1TTIL. See figure below.
5V

4kQ

lmopr g

Fig. 14: OUTPUT TIMING(MB8851A/52A/54A)

¢ Parallel Port

§C/T0
Synchronous] 0.4V
Output
0=, P-, R- 2.4V
Port

tpOL tpDH

s Serial Port(MB8851A/55A only)
SC/T0
Synchronous]
Output

so
(with lateh)

S0 J 2.4V
(without latch) 0.4V
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INPUT TIMING(MB8851A/52A/54A)

(Recommended operating conditions unless otherwise noted.) T-49..]9_44
R s Value .
Parameter Symbol | Pin/Port Conditions Min. Tox. Unit
Input Data tps K-Port, Fig, 15 toye+1000
Setup Time R-Port, ns
Input Data tpH SI(MB8851A teye=30
Hold Time 554)
Device Control | tcg Fig. 15 2teye—200
Setup Time ¢ RESET, STBY] ye ns
_ teye-200
IRQ
Device Control | tgy Fig. 15 2toyetS0
Hold Time RESET, STBY| ns
— teyc*50
| IRQ _
Timing Input trs _ Fig. 15 2toyc=200 ns
| Setup Time TC _
Timing Input tTH _ Fig. 15 2tgyct50 ns
Hold Time TC _
Control Signal | tgnp, | STBY, IRQ, | Fig., 15
Rise and Fall | tong RESET, TC, Should be less than 200ns
Time §C/TO
(MBB851A/554)

Fig. 15: INPUT TIMING (MB8851A/52A/54A)
e Data Input

SC/T0

Synchronous]
Output

K-Port, -
R-Port, 0.8-Vcg -8-Veo
SI(MB88S1A/554) 0.2 Vg 0.2+Vap

¢ Device Control Input
§G/T0
Synchronous]
Output

« TC Input
§C/T0
Synchronous]
CQutput




FUJITSU MICROELECTRONICS 23E D W 37497kL2 0012127 1 &

T-49-19-44
I
MB8850 SERIES FUJITSU
it
L~VERSION ELECTRICAL CHARACTERISTICS
¢ ABSOLUTE MAXIMUM RATINGS(MB8851L/52L/54L)T
Parameter Symbol Rating Unit Remarks
) Min. Typ. Max.
Supply Voltage Ve Vgs=0.3 Vsg+7.0 v
Vgs 0 v
Should not exceed
Input Voltage vin | vgg-0.3 Vgg+7.0| V |Vgg+0.3V.
- Should not exceed
Output Voltage VoUT | ygg-0.3 Vgg+7.0 | Vv | Vogt0.3v.
Power Dissipation Pp 600 oW
Operating Ambient - °
Temperature Ta 30 _ +70 c
Storage - o
Temperature Ts16 33 *+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.

¢ RECOMMENDED OPERATING CONDITIONS(MB8851L/52L/54L)

Value
Parameter | Symbol Hin Typ. T, Unit Remarks
Supply Vee 2.5 4.0 V | Active operation range
Voltage
2.0 4.0 V | Standby operation range

Vss 0 Vv
Input High | Vg 0.8-Vgco Veg+0.3 | V
Voltage
Input Low Vi1 Vgs=0.3 0.2:Vgo | V
Voltage
Operating
Ambient Ta =30 +70 °c
Temperature|

2-39



FUJITSU MICROELECTRONICS

23E D WH 37497k2 0012lc28 3 M

T-49-19-44
[ HET ]
MB8850 SERIES FUJITSU
- R
o DC CHARACTERISTICS (MB8851L/52L/54L)
(Recommended operating conditions unless otherwise noted.)
R Value .
Parameter Symbol| Pin/Port Condition Hin.] Typ.] Hax. Unit
Output High Vog | O=, P=, R-Ports | Vgc=3.0V
Voltage " | (Standard Igg=-10pa 2,71 2.95 v
pull-up),
SC/TO, SO
Output Low Vor, | 0=, P~, R-Ports | Vgg=3.0V
Voltage (All output Igr=400uA 0,1} 0.3 V
_options),
SC/TO, SO
Input Leakage | Iy, | R-Port(Standard { Vgg=4.0V
Current pull-up), SC/TO,} Vyr=0.3V
TC(MB8852L/54L/ -0.8 -2.4 mA
___ 56L/58L)
IRQ(MB8852L/54L
S56L/58L)
EX, K-Port, SI, | Vgo=4.0V
RESET, STBY, V11=0.3V -15 | ~40 | pA
TC(MBB851L/55L)
IRQ(MB8851L/55L)
Open-Drain Irgag | 0=, P~, R-Ports | Vgp=4.0V
Output Leakage] (Standard Vou=4.0v 0.1} 40| pA
Current open-drain) Output in high-Z
Supply Current] Icc | Voo Voe=3.0V(Typ.),
4,0V (Max.) 0.6 ]| 3.0 | mA
fc=500kHz(Active),
All outputs open
Icc | Vec Vge=3.0V
fe=0(Standby), 10 {100 | uA
All outputs open
Input CiN | All pins except | £c=500kHz
Capacitance Vee and Vgg 10 |20 | pF
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it
e AC CHARACTERISTICS
CLOGK TIMING(MB8851L/52L/54L)
(Recommended operating conditions unless otherwise noted.)
. R Value
Parameter Symbol | Pin Condition Win.| Hax. Unit Remarks
Clock fe EX, Crystal/ceramic 0.40.8 Without prescaler
Frequency X 0SC or external | ° '
drive: 0.8|1.6 MHz | With prescaler
Fig, 16 and 17 * i
Clock Cycle teoye EX, Fig. 16 and 17
Time X 1.25 2.5 us
Input Clock | PycH,s External clock 500 Without prescaler
Pulse Width | Pycp | EX drive (with X ns
open): 250 With prescaler
Fig, 16 and 17 ]
Input Clock | tey, External clock
Rise/Fall tef EX drive (with X 5 |200| ms
Time open) : ’
Fig, 16 and 17

Fig. 16: CLOCK TIMING E

teye
L £-----. 0.8-Vg¢
EX
(Without Prescaler) _/f |\  Jft 0.2:Voo
— PycH 1 Pycr R =
cf cr|
EX [ 4 Lo 0.8:Vggo
{With Prescaler) . X
- m====== 0.2-Vg¢
PucH ' ' PwcL -
tef ter

Fig. 17: CLOCK CIRCUIT CONFIGURATIONS

(1) Crystal/Ceramic (2) External Clock
Oscillator Drive
EX X EX X
0 !
/;,; /; Open
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Fig. 18: CRYSTAL OSCILLATOR CHARACTERISTICS (EXAMPLE)
for MB8851L/52L/54L)

~~
[£N
[-%
N
8 Ci =502 10PF
- — Veca2.5~4.0V
=1
4]
. %0
o h
b 7
9 200 Aot
b4 7
& 2725
o N4
100
-
g
i
8 0Kk S00KHz IMHz 2Mliz 4MHx  10MHz
»
23]

Oscillation Frequency £ (MHz)

Notes:

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

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

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

value should be determined, adjusting to individual crystal rescnator
characteristics.

2) Generally speaking, crystal resonators with lower oscillation frequency tend

to have longer oscillation stabilization time and wider characteristic
variations which affect on-chip oscillator characteristics. So, we recom=
mend a high-frequency crystal resonator with on-chip 1/2 prescaler.
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MB8850 SERIES FUJITSU
|ﬂlﬂﬂ‘.|§ﬂﬂllﬂli
P EREE T

OUTPUT TIMING(MB8851L/52L/54L)
(Recommended operating conditions unless otherwise noted.)

. Condi- Value
Parameter Symbol | Pin/Port tions Wi Man. Unit
0-, P-, R-Port] “PDH 0-, P-, R4 Fig. 19 2000 ns
Delay Time “PDL Port 700
Serial Port CSDH [5¢] Fig. 19 2000 ns
Delay Time LSDL 700
(MB8851L/55L)
Notes:
1. A 5k pull-up is required when open-drain output is used.
2. All the output loading values are as figure below.
Vee
MB84049
compatible
CHMOS gate

Iy 12

Fig. 19: OUTPUT TIHING()EBBS]L/SZL/S&L)

s Parallel Port
§C/T0
Synchronous]
Output

0=, P-, R~
Port

tPDL tepH

¢ Serial Port(MB8851L/55L only)

5C/T0
Synchronous]
Qutput

S0
0.8+Veo
(with latch) -SJ:_;-Z'VCC (- 4 (

so 0.8:Vego
(without latch) 0.2:Vgc
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HHI L
MB8850 SERIES FUJITSU
e
INPUT TIMING(MB8851L/52L/54L)
(Recommended operating conditions unless otherwise noted.) T-49-1 9-44
) s Value
Parameter Symbol | Pin/Port Conditions Min. Max Unit
Input Data tps K-Port, Fig. 20 teye*2000
Setup Time R-Port, ns
Input Data tDH SI(MB8851L teye—100
Hold Time 55L)
Device Control | tgg Fig. 20 2t oy 400
Setup Time RESET, STBY| it ns
- | teye~400
IRQ
Device Control | tcn Fig. 20 2teye+100
Hold Time RESET, STBY] ns
_ teyct100
; IRQ _ i
Timing Input tTS — Fig. 20 2toyc=400 ns
Setup Time TC
Timing Input tTH — Fig. 20 2tcyc+1oo ns
Hold Time TC -
Control Signal | tgones | STBY, IRQ, | Fig. 20
Rise and Fall | tong RESET, 1C, Should be less than 200ns
Time SC/TO
(MB8851L/55L)

e Data Input

8C/T0
[Synchronous]
Output

Q
ESET
STBY

=

=

« TC Input
SC/T0
[Synchronous]
Qutput

SG/T0 .
[Synchronous] 0-2Vee
Output DS

toH
K-Port, iy
R-Port, 0.8-Vgg -8-Vee
SI(MB8851L/55L) 0.2Veo 0.2:Vee

e Device Control Input

Fig. 20: INPUT TIMING (MB885S1L/52L/54L)

0.8V
0.2:Veo
tONe

teoNE
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HITHIE AT
MB8850 SERIES FUJITSU
T
PACKAGE DIMENSIONS

« MB8851M/AM/LM: 42-PIN PLASTIC STANDARD DIP

42-LEAD PLASTIC DUAL IN-LINE PACKAGE

(CASE No.; DIP-42P-M01) 18* MAX
Nl el e W e W W W W T R i S _4
{EJECTOR MARK) ' [
.533(13.55) 550114.99)
INDEX .553(14,05) 61015.49)
\‘ \ / }
T = S S W I SED I e v e S Ry G4 S R iy R w2 — I
2.045(51.95) f
.00810.20}
2.071(52.60) “S1Zi0.957
\ .03410,865)
R B 2TM i 0oL Y
05001.271MAX 054113681
i | .19514.961MAX -
[ J—L
.118(2.00IMIN

|.10012.50 ,05011.27) .01510.38)
l'-—m— —1 020(0.50MIN

0701177} ™ 2110.54)

Oimensions in
© 1986 FUNTSU LIMITED 0420085-1C inches (millimerers)
e MB8851~PSH/A~PSH/L-PSH: 42-PIN PLASTIC SHRINK DIP
42-.LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-42P-M02)
15°MAX
INDEX A
D p £23(13.55) 560{14.99)
INDEX-2 553(14.05) 610(18.43)
b {EJECTOR MARK]
[P AT EVRYAYATIVEVETRVIVAVATRYIVEVIVR YY)
1,492137.50) _Sostozor |
1.518(38.85] " 012(0.30)
.207{5.25)MAX
I L 118(3.00MIN
07011.278) | __| -03901.0 I 01400.35) .ozo(u.ﬁi)MlN
TP L“ 0531151 —‘Lﬁm
Dimensians in

inches {millimeters)

© 1986 FUJITSU LIMITED D420073.1C
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IR

MB8850 SERIES FUJITSU
e

PACRAGE DIMENSIONS

o MB8852M/54M, MB8852AM/544M, & MBB8S2LM/S4LM: 28~PIN PLASTIC STANDARD DIP

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-28P-M02)

™ 18* MAX

!

.520(14.99)
B10(15.49}

o 0 O O v o o O B B o O o B o o

{EJECTOR MARK}
INDEX,
\ b, K

[ O o 1y OO W A W A

3.551
14,05}

B

1.339135.28)
,00810.201 |
T415135.99 01200301
0391059}
=t f——— 062{1.58IMAX 05501.49)

ErksEIl " i 5_1 195(4.561MAX

A1813.00MIN
toorzsa | 0801152} ,015(0.38)
P P T Toeazenr M aziiosa) £20(081MIN

Qimennons in
inches {(millimerars)

© 1946 FUJITSU LIMITED 02800851C

o MB8852~PSH/54-PSH, MB8852A-PSH/54A-PSH, & MB8852L-PSH/54L-PSH:
28~PIN PLASTIC SHRINK DIP

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-28P-M03)

alatalaaNalalatalslislalalal
moax\-:\ '
woxa] 5:) e
{EJECTOR MARK)
FEVINIVEVAVEVEVAVIVIVIVIPLY)
1.008(25.58)
1.028128.10) 0121030
—— -4801{1.22)
B81801.57}
_L 191{4,851MAX

MEEOIMIN
| -
o778 [038t1.01 ” o14(0.38)
TYP B "088{1.5) '~ oT0Ee) 020{051IMIN

Dimensions in
Inchea {rnillimeters)

©1988 FUJITSU LIMITED D280128-1C
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A

MB8850 SERIES FUJITSU
[
PACKAGE DIMENSIONS(Continues)

 MBB855M/56M/58M, MBBBS5AM/56AM/58AM, & MB8855LM/56LM/58LM: 48~PIN PLASTIC FLAT

PACKAGE
48-LEAD PLASTIC FLAT PACKAGE
{CASE No.: EPT-48P-M02)
484112.3) ) 039 11.01 TYP
A6B(11.9)
I 09412.4) .00210.081MIN
i ! MAX | TSTAND OFF)
I i .
1 I  —e
Datails of "A" part
i .020(0.50}
ABB(11.9) s9n116 | 520013.2) WMAX ]
4840123} MAX MIN
T
. —
A 00810.1
= e N I ety

X il B | RN

oasos ||| oonza 005910,14) 08312.1)

Tve

[014(0,36) .008{0.20) .05911.85)

.893117.61MAX

Oimensions in

©1988 FUJITSU LIMITED F480028.8C inghas (millimerers)

+ MB8850U1/U2-C: 42-~PIN CERAMIC MODULE

42:.LEAD DUAL IN-LINE PACKAGE MODULE

{CASE No.: MDP-42C-P04)
ClelolEleElelelceleelelE; aazzi”” 07109
600115.20)
M isatiasn KRR
= .760119.30)
L@@@@@@@@@@@@@@' - _
I 1.300133.021TYP —I l"m—i% :g“’::g:gg:
2.075(52,70)
2.125183,971

e I
(LA R L LR FLFL L LT e
A e
— M b e |se

2.000(50.801T YP

Qimensions in

©1986 FUJITSU LIMITED M420058-1C i (millimeters)
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