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NMOS SINGLE-CHIP 
4-BIT MICROCOMPUTER 

NMOS SINGLE-cB1P 4-BIT MICROCOMPUTER 

The Fujitsu MB8840 and MB8840H series are NMOS 
single chip microcomputer. Its architecture and 
instruction set are same as the eMOS MB88S0 
series. 

The MB8840 series consists of the MB8842, 43, ·44, 
46, 47, and 48. And high-speed version of MB8840H 
series consists of the MB8841H and 4SH. These 
series contain max. 2K by 8-bit mask ROM (program 
memory). max. 128 by 4-bit static RAM (data 
·memory), max. 37 I/O lines (including serial 
port). and 8-bit timer/counter, a clock genera
tor, and programmable logic array (PLA). 

They are fabricated by the NMOS process, and 
operate with a single power supply and a max. 
6MKz (4MKz) clock with prescaler over the tem
perature range of -30°C to +70°0. Minimum 
instruction execution time is 3.0ps of the MB8840 
series and 2.0ps of the MB8840H series. And 
they are packaged i~ a 42-pin plastic standard/ 
shrink DIP, 28-pin plastic standard/shrink DIP, 
or 48-pin plastic flat package. 

For user's development of the MB8840 and MB8840H 
series based system. Fujitsu provides the 
MB8840/S0 cross-assembler and host-emulator which 
run on the CP/M-86 or PC-DOS machine (cross
assembler also run on the Inte1lec series III 
MDS). and·the MB2llS series evaluation board 
system, and the MB88S0U/H piggyback EPROM eva
luation devices which have external 2K x 8-bit 
EPROM. These development tools enables users to 
minimize their development time and cost. 

1-3 

MB88401 
MB8840H 
SERIES 
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TM336-A87l: January 1987 

HB8841BH/43M HB8841H-PSH/43-PS 

42-PIN PLASTIC 42-PIN PLASTIC 
STANDARD DIP SHRINK DIP 

(DIP-42P-M01) (DIP-42P-M02) 

HB8842H/44M HB8842-PSH/44-PSH 

28-PIN PLASTIC 28-PIN PLASTIC 
STANDARD DIP SHRINK DIP 

(DIP-28P-M02) (DIP-28P-M03) 

HB884SBH/46M/47M/48M 

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

HB88S0U/SOH 

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 Is advised 
that nor.al precautions be taken to 
avoid application of any voltage 
higher than .aximum rated voltages 
to this high i~pedance circuit. 
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HB8840/40H SERIES 

FEATURES 

• CMOS Single-chip 4-bit Microcomputer 

• Program Memory: 
o MB8841H/42 (MB8845H/46): 2K x 8-bit mask ROM 
o MB8843/44 (MB8847/48) : lK x 8-bit mask ROM 

• Data Memory: 
o MB8841H/42 (MB8845H146): 128 x 4-bit static RAM 
o MB8843/44 (MB8847/48) : 64 x 4-bit static RAM 

• I/O Lines: 
-MB8841H/43 (MB8845H/47): 

oK-Port: 4-bit parallel input-only port 
o P-Port: 4-bit parallel output-only port 
o O-Port: 8-bit parallel output-only port 
oR-Port: Four 4-bit parallel or 16 individual input/output ports 

Ill1liUll!IlD 
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o C-Port:" Serial I/O, interrupt input, timer/counter input, and timing output 
-MB8842/44 (MB8846/48): 

oK-Port: 4-bit parallel input-only port 
o o-Port: 8-bit parallel output-only port 
oR-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 

• Five Selectable Output Port Types for 0-, P-, and R-Ports with Mask Option: 
o Standard open-drain 
o Standard pull-up 
o High-current open-drain 
o 12V interface open-drain (MB884lH/45H only) 
o High-current pull-up (MB8841H/45H only) 

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

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

• Serial I/O with 4-bit Serial Buffer/Two Clock Modes (MB8841H/43/45H/47): 
o Internal clock 
o External clock 

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

• 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 1-4 
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FEATURES (Continued) 

• 4 Nesting Levels for Subroutine Call 

• Instruction Set: Same as MB88S0F/SOB/SOH series instruction set 
o Number of instructions : 70(MB884lH/43/4SK/47), 69(MB8842/44/46/48) 
o Instruction length/cycle: 1 byte/l cycle or 2 bytes/2 cycles 
o Execution time 

o MB884lH/4SH 

o MB8842/43/46/48: 

2 ~s min. using 6 MHz clock with prescaler 
(or 3 MHz clock without prescaler) 
3 ~s min. using 4 MHz clock with prescaler 
(or 2 MHz clock without prescaler) 

• Single Power Supply Three Supply Voltage Versions: 
o 4.SV to S.SV (Active mode) 

• Wide Operating Temperature Range: 
o TA= -30°C to +70oC 

• Silicon-gate NMOS Process 

• Five Package Types: 
-MB8841K/43 

o 42-pin plastic standard DIP: (Suffix M) 
o 42-pin plastic shrink DIP: (Suffix -PSH) 

-MB8842/44 
o 28-pin plastic standard DIP: (Suffix M) 
o 28-pin plastic shrink DIP: (Suffix -PSH) 

-MB884SH/46/47/48 
o 48-pin plastic flat package: (Suffix M) 

• Powerful Development Support: 
o Intellec Series III MOS cross-assembler (SM052l2-AOlO) 
o CP/M-86 and PC-DOS cross-assembler (SM07412-A012/SMXXXXX-XXXX) 

FU.JITSU 
IIIlnDlUlIU 

o CP/M-86 and PC-DOS host emulator software for monitoring evaluation board 
and symbolic debugging (SM07412-G022/SMXXXXX-XXXX) 

o MB2ll5 series evaluation board (-01, -02, -04, and -33A) "for software debugging 
o MB8850U and MB8850H CMOS piggyback EPROM evaluation device 
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Fig. 1: PIN ASSIGNMENT 

MB8841H/43(Top View) 

EX 1 
X' 2 

RESET :3 
IRQ 4 

SO 5 
SI 6 

SC/TO 1 
TC 8 
PO 9 
P1 10 
P2 11 
P3 12 
00 13 
01 14 
02 lS 
03 16 
04 17 
05 18 
06 19 
01 20 

VSS 21 ~ ___ ..:;..;:;.J 

VCC 
K3 
K2 
Kl 
KO 
R1S 
R14 
R13 
R12 
R11 
R10 
R9 
R8 
R7 
R6 
RS 
R4 
R3 
R2 
R1 
RO 

MB8842/44(Top View) 

EX 
X 

RESET 
00 
01 
02 
03 
04 
05 
06 
R7 
RO 
Rl 

VSS 

Vcc 
K3 
K2 
Kl 
KO 
R10/IRQ 
R9/TC 
R8 
R7 
R6 
RS 
R4 
R3 
R2 

R5 
R6 
R7 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
NC 
R15 

NC 
RS 
NC 
R6 
R7 
NC 
R8 

R9/TC 
R10/IRQ 

KO 
NC 
Kl 

MB8845H/47 (Top view) 
(I) 

:t-MN-'O(l)WWr-..(DU"l:t
a:::a:::a:::a:::a:::>zzoooo 

O-NMWWZXX~OO 
~~~~WZLrJLrJ a::: (I) > Q.. .... 

o 
* 

MB8846/48 (Top' view) 
(/) 

:t-WMWN(I)WW-'WOW 
a:::za:::za:::>zza:::za:::z 

* : This pin should not be connected must be left open. 
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03 
02 
01 
00 
P3 
P2 
NC 
Pl 
PO 
TC 
scire 
SI 

07 
NC 
06 
05 
04 
03 
NC 
02 
01 
NC 
00 
SC 
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Fig. 2: HB8841H/43/4SH/47 LOGIC snmOLS 

SV 

T 
Clock { EX 

X 

VCC 4 

4 
R3 -RO 

R7 -R4 

Device { RESET 
Control 

4 

HB8841H 4 
Rll-R8 

MB8843 RlS-R12 

IRQ 
Control { 
Port :re 

S'C/To 

MB884SH 4 
MB8847 

4 

4 

P3 -PO 

03 -00 

07 -04 
4 

K3 -KO 

SI 
VSS SO 

J. 
Fig. 3; HB8841H/43/4SH/47 BLOCK DIAGlWfS 

Inat- ROM 
ructio (M8SS41H/45H;204SxS) 
oecade'l<"---t (H8SS43/41 11024XS) 

Control 
Logic 

RAM 
(HBSS41H/45H;12sx4 
(HSSS43/41 ; 64x4 

output PLA 

)-

} 
)-

} 

. :u: :u: 
IrcrlB-f I ~~~ 

I 1 I 1 I rrnrrnrrn 
itnET EX X llIii SO SI sc/TO Tli P3 P2 P1 PO 07 06 05 011 03 02 01 00 
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Ports 

Output Only 
Port 

Output Only 
PLA Port 
Input Only 
Port 

Serial 
I/O Ports 
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Fig. 4: 1fB8842/44/46/48 LOGIC SYMBOLS 

SV 

T 
Clock { EX 

X 

Device -{ RESET 

VCC 4 

4 

4 

MB8842 

R3 -RO 

R7 -'4 } 

R10*,R9** 
Control 

IRQ 
Control { 

TC Port 

Notes: 
* IRQ and R10 is common pin. 
** TC and R9 is common pin. 

Rll 
MB8844 
MB8846 
MB8848 

4 
-~ 03 -00 

4 
07 -04 

4 
VSS K3 -KO 

l 

Fig. S: HB8842/44/46/48 BLOCK DIAGRAMS 

CDIICr1Il 
Lagfc 

\ 
I nl.r.:l-f C-Pare 

L..:l 1-1-~ 
amElI)! m· 
~u~ and R10 Is .a_n pIn • 
.. 'm and R9 10 •• _n pin. 
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I/O 
Ports 

Output Only 
PLA Port 

Input Only 
Port 
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Fig. 1 and Table 1 show the pin assignment and pin description of the MB8840 and 
MB8840H series. 

Table 1: PIN DESCRIPTION 

I Pin No. 

Symbol 
I, MB884~~ MB8842 

Type Name & Function (MB8845H(MB8846) 
I MB8844 I MB8844 
(MB8848) '(MB8848 

• Power SUpply 
VCC 42 28 - +5V DC power supply pin. 

(19) (19) 
VSS 21 14 - Ground pin. 

(41) (41) 
• Clock 

EX 1 1 I Oscillator Input: Input to the inverting amplifieI 
(20) (20) that forms the on-chip oscillator. An external 

crystal/ceramic resonator or RC-network is con-
nected between the EX and X pins. Either of these 
two oscillation types can be selected using mask 
option. When an external oscillator is used, the 
EX pin receives the external oscillator signal. 

This pin is a non-hysteresis input when the crys-
tal/ceramic oscillator is selected, and a hyst-
eresis input when the RC-network oscillator is 
selected. 

* MB8840 series crsytal/ceramic resonator and 
RC-network oscillator circuit is same. 

X 2 2 0 Oscillator Output: Output of the inverting ampli-
(21) (21) fier that forms the on-chip oscillator, and input 

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

• Device Control 
RESET 3 3 I Reset: An exte~nal 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 execut~f program from 
address #0 (of page #0). The RESET pulse must be 
low for at least two instruction cycles (12 clock 
periods: 6ps at 4MHz crystal with prescaler) while 
the oscillator is stably running after power on. 
An external capacitor (with an ~ternal 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. 

1-9 
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Table 1: PIN DESCRIPTION (Continued) 

I Pin No. 

Symbol 
I, MB884llq MB8842 

Type Name & Function (MB8845H(MB8846) 
I MB8844 I MB8844 

, '(MB8848) (MB8848) 
• Device Control (Continued) 

RESET 3 3 I A power-on reset operation requires an external 
(22) (24) RC-network, whose time constant should be than the 

supply voltage (VCC) rise time and the oscillator 
stabilization time. 

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

• C-Port 
IRQ 4 23 I Interrupt Request: A maskabl!-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 ~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 interru~ is 
testable USing TSTI instruction. (When IRQ=L, 
IF=I; otherwise IF=O.) 

The IRQ pin is common to the RIO pin (MB8842/46 
and MB8844/48). Either of them is selectable u~~ 
software. This pin is a non-hysteresis input with 
an internal pullup resistor. 

TC 8 22 I Timer/Counter: An external count clock input to 
(27) (8) the on-chip timer/counter. The falling edge of TC 

pulse increments the timer/counter by one bit wheD 
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. 

This TC pin is common to the R9 pin (MB8842/46 and 
MB8844/48). Either of them is selectable using 
software. This pin is a non-hysteresis input with 
an internal pullup resisto~. 

SC/TO 7 - I/O Shift Clock/Timing Output: One of the shift clock 
(26) input (se), shift clock output (se), and synchro-

nous. timing output (TO) is enabled using EN 
instruction. 

I se: 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 clock shifts the 
contents of the serial buffer one bit right 

1-10 
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Table 1: PIN DESCRIPTION (Continued) 

Symbol 

• C-port 
SC/TO 

SI 

SO 

I Pin No. 
I. MB884~~, MB8842 
(MB8845H(MB8846) Type 
I MB8844 I HB8844 
(MB8848)'(MB8848) 

Name (. Function 

Continued) 
7 - I/O (from MSB to LSB). This input is inactive 

when the external clock mode is disabled b~ 
DIS instruction or reset. This pin is a 
non-hysteresis input. 

(26) 

6 
(25) 

5 
(24) 

2) Shift clock output from the on-chip serial 
port: When the internal shift clock mode is 
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, ~l and ~2 is output onto the se 
pin for synchronization. 

o TO: Synchronous timing output: When the timing 
output is enabled, the internal timing signal 
same as the se output in the i~ernal shift 
clock mode is output onto the TO pin. By DIS 
instruction or reset, the TO pin is disabled 
and stops issuing the timing output. 

I Serial Data Input: Data input to the on-chip 
serial buffer register. The fallin&-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 instruction or reset. 

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

o .Serial Data Output: Data output of the on-chip 
serial buffer register. An output latch can be 
prOVided for the SO 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 es&e of the external or 
internal shift clock (SC). 

This pin is set high by reset when the output 
latch is implemented. 

1-11 
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Table 1: PIN DESCRIPTION (Continued) 

I Pin No. 

Symbol 
I, MB884~~, MB8842 

Type Name & Function (MB8845H(MB8846) 
I MB8844 I MB8844 
(MB8848) (MB8848) 

• I/O Port 
K3-KO 41-38 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-only port. 
(32,31, PO is LSB. 4-bit data in the accumulator is output 
29,28) to P-Port by OUTP instruction. 

Refer to Table 4 User mask options for available 
masking option. 

03-00, 16-13, 7- 4 0 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 conversion. 
07-04 20-17 11- 8 Depending on user's PLA pattern, this port func-

(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 uppeI 
nibble (07-04) of a-Port, depending on whether the 
carry flag (CF) is "0" or "1". 

8-bit parallel PLA output: By OUTa instruction, 
4-bit data in the accumulator and the carry flag 
(eF) bit are converted into 8-bit data through the 
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 c~ 
be encoded into 8-segment data for LED display. 

Refer to Table 4 User mask options for available 
masking option. 

R3 -RO, 25-22, 16,15, I/O R-Port: This port functions as four 4-bit paralle 
(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 instructions. 

R7 -R4, 29':'26, 20-17 
(3-1, (5,4, Parallel I/O: Each 4-bit port is named R-Port #0 
48) 2,48) (R3-RO), R-Port #1 (R7-R4), R-Port #2 (R11-R8), 

R11, 33,(7) - and R-Port #3 (R15-R12). and is indirectly 
R10-R8, 32-30, 23-22, addressed by the Y-register (Port H). 4~bit data 

(6-4) (9-7) in the accumulator is output to an addressed port 
R15-R12 37-34 of R-Ports #0 to #3 by OUT instruction. 4-bit data 

(12, on the addressed port is input into the accumula-
10-8) tor by IN instruction. (Before IN instruction, the 

1-12 
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I Pin No. 
I MB8841~ MB8842 

Type Name & Function Symbol (MB8845H(MB8846) 
I MB8844 I MB8844 
(MB8848) (MB8848) 

• I/O Port (Continued) 
R3 -RO, 25-22, 16,15, I/O port to be addressed must be set up to "1" state 

(49-44) 13,12 (input) mode)·.) 
(46,44, 
40,38) Individual I/O: Each line from R1S to RO is 

R7 -R4, 29-26, 20-17 indirectly addressed by the Y-register (Bit #). 
(3-1, (5,4, The addressed line is individually set/reset by 
48) 2,48) SETR/RSTR instruction, and especially each line of 

RH, 33,(7) - R-Port #0 (R3-RO) is directly set/reset by 
R10-R8, 32-30, 23-22, SETD/RSTD instruction. The addressed line is indi 

(6-4) (9-7) vidually testable by TSTR instruction, and each 
R15-R12 37-34 line of R-Port #2 (R11-R8) is directly testable ir 

(12, paticular by TSTD instruction. (Before the TSTR 
10-8) and TSTD instructions, the line to be addressed 

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

Refer to Table 4 User mask options for available 
masking option. 

MB8842/46: The R9 ~ is common to the Ta pin. ane 
MB8844/48 R10 is IRQ pin. 

Note: Parenthis number is applied to MB8845H/46/47/48. 

1-13 
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DIFFERENCES BETWEEN HB8840 SERIES AND HB8840H SERIES 

Table 2: DIFFERENCES BETWEEN HB8840 SERIES AND HB8840H SERIES 

~e Item HB8840 Series HB8840H Series 

Operating fc=O.SMHz to 2MHz without fc=O.SMHz to 3MHz without 
Frequency Range prescaler, or IMHz to 4MHz prescaler, or 4Mz to 8MHz 
(Minimum with prescaler with prescaler 
Instruction (12ps to 3\ls) (3ps to 1. Sps) 
Execution Time) 

Clock Circuit Crystal/Ceramic oscillati~n Crystal/Ceramic oscillation 
Configuration Vcc 

I EX X I I EX xl j BOI I Bo8 
;J; ;J; ;J;- ;J; 

External External 
I clock I EX xl clock I EX X 

drive J. @ drive @ Open 

K-Port Input Standard threshold input Standard or high threshold 
Level input (Mask option) 

Output Port High level (Fixed) High or low level (Mask option) 
Level During (00-3 & RO-3 are fixed at high) 
Reset 

Output Port Standard open-drain Standard open-drain 
Type Standard pull-up Standard pull-up 
(0-, P-, and • High-current open-drain High-current open-drain 
R-Ports) (Mask option) High-current pull-up 

• 12V-interface open-drain 
(Mask option) 

Members MB8842M/-PSH, MB8846M MB8841HM/-PSH, MB884SHM 
MB8843M/-PSH, MB8847M 
MB8844M/-PSH, MB8848M 

I 

1-14 
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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 or high-current* 
pull-up) or open-drain (standard, high-current, or l2V-interface*) buffer using 
mask option. * MB8840H series only 

Table 3: INPUT/OUTPUT CIRCUITS 

Pin Circuit Note 

• Input only pin IlL :S -6011A 
RESET, 

~~oo~ 
(VCC = S .sv.) 

IRQ, VIL = 0.4V 
TC, 
SI, 
K-Port 

se/To • Input/Output pin '~ IlL :S -3. 2llA 
(VCC .. s.SV) 

)~! About SOOk.n 
VIL ,. 0.4V 

)~ 
• Output only pin 

SO * VOH ~ 2.4V 

~~ 
(VCC = 4.SV ) 

IOH .. -200llA 
VOL :S 0.4V 
(VCC = 4.SV ) 10L .. l.amA 

o-Ports s .St:~~p P-Ports, VOH ~ 2.4V 
R-Ports (VCC .. 4.SV ) 

IOH = -200\lA 
VOL :S O.4V 
(VCC III 4.SV ) 

( :() IOL = l.BmA 
Internal pullup resistor 
approx. Sk.n. 

• KiB~~PUII-UP (R.B.41H/45H) VOH ~ 2.4V 
(VCC = 4.SV ) 

IOH = -200pA 
VOL :S 0.4V 
(VCC = 4.SV ) 10L = 1.BmA 

( :() 
VOL :S 2.0V 
(VCC = 4.SV ) IOH" 20 mA 

1-15 
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Table 3: INPUT/OUTPUT CIRGUITS (Continued) 

Pin Circuit 

O-Ports, • Standard open-drain 
P-Ports, 

~o 
R-Ports 

• High-current open-drain 

~o 
• 12V interface open-drain 

~o 
(MBBB4IH/4SH) 

1-16 
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Note 

VOL :!O 0.4V 
(VCC = 4.SV ) 

lOL = I. BmA_ 

FU.JITSU 
~Inl!lllllln 

(With Skn pull-up resister) 

VOL S 0.4V 
(VCC = 4.SV 

IOL = 1.BmA ) 
VOL S 2.0V 
(VCC = 4.SV 

lOH = 20 mA ) 
(With Skn pull-up resistor) 

VOL S 0.4V 
(VCC = 4.SV 

lOL = I.BmA ) 
(With Skn pull-up resistor) 
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The MB8840 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: HB8840 SERIES USER HA.SK OPTIONS 

Optional Symbol Option Option Note 
Feature No. 

Clock CLK No 0 fC=0.5 MHz to 2.0 MHz 
Prescaler 

Yes 1 fC=l.O 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 
Output Latch 

Yes 1 

Output Port PORT Standard OIL Output port circuit option 
Type open-drain selected must be the same for 

Standard l/M all 0-, P-, and R-Ports. 
pull-up 
High-current 2/K 
open-drain 

1-17 
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The MB8840H 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: KB8840H SERIES USER MASK OPTIONS 

Optional Symbol Option Option Note 
Feature No. 

Clock CLK No 0 fC=O.S 11Hz to 3.0 MHz 
Prescaler 

Yes 1 fC=l.O 11Hz to 6.0 11Hz 

Oscillator OSC Crystal/cer~mic OSC 0 * When only external clock 
Circuit or external clock* -drive is used, we recommend 

RC-network oscillator. 
RC-network OSC 1 We recommend no clock 
or external clock* prescaler. 

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 
Output Latch 

Yes 1 

Output Port PORT High-current IlK Output port circuit option 
Type open-drain selected must be the same f01 

Standard 2/L all 0-, P-, and R-Ports. 
open-drain 
Standard 3/M 
pull-up 
l2V interface 4/.G 
open-drain 
High-current SIT 
pull-up 

Output Port RST Low 0 
Level During 
Reset High 1 03-00 and R3-RO fixed high. 

K-Port Input STOP Standard threshold 0 VIH=2. OV to VCC 
Threshold VIL=0.3V to 0.8V 
Level High threshold 1 VIH=2.4V to VCC 

VIL=-0.3V to 1.2V 
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• Treatment of Unused Pins 
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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 extern~l 
clock oscillator is used.) 

• Special Function of 00 Pin 

The 00 pin has another function as a test terminal, in ~ion to its normal 
function a-Port. If the 00 pin is forced low while the RESET pin is low, the 
MCU is pla~n 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) 

00 

. Should not be low 

--------~:--~~----~-~:~-:~-~~-:~~----------I I 

~ ~ More than 2 instruction cycles 

• 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) VCC ripple (peak-to-peak value) at commercial frequency (50Hz to 60Hz): 

Less than 10% of typical VCC value. 
(2) VCC transient change rate (such as at switching of power supply): Less 

than O.lV/ms. 
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The MB8840 and MB8840H series instruction set includes 70 (69) instructions, 93% 
of which are single-byte and single-cycle, and 7% two-byte and two-cycle. The 
MB8840 and MB8840H series instruction set is exactly the same as the MB8850 series 
instruction 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 

Tables 5 and 6 summarize the MB8840 and MB8840H series instruction set. 

Table 5: INSTRUCTION SET SUMMARY 

r---- Mnemonic Code FlU/Status Byte/ Operation +operand (Hex. ) ZF CF ST CvclE 
Register- TATH 05 111 TH+-(AC) 
to- TATL 06 1/1 TL+-(AC) 
Register TAS 07 · 1/1 SB+-(AC) 
Transfer TAY 04 1/1 Y+-(AC) 

TSA 17 , 1/1 AC+-CSB) 
TTHA 15 1 1/1 AC+-CTH) 
TTLA 16 1 1/1 AC+-CTL) 
TYA 14 1 · 1/1 AC+-CY) 
XX 1B '* 1/1 (AC):Il(X) 

Register- L OD i 1/1 AC+-{MeX, Y)} 
to- LS 2B t 1/1 SB+-fM(X. Y) 1 
Memory ST ID 1/1 M(X,Y)+-(AC) 
Transfer STDC lA t* IC 1/1 MCX,Y)+-(AC), Y+-(Y)-l 

STIC OA t*2 · IC 1/1 M(X,Y)+-(AC), Y+-(Y)+l 
STS 2A 1 1/1 M(X,Y)+-(SB) 
X OB t*l 1/1 (AC):Il{M(X,Y)} 
XD D 50-53~ 1*1 · 111 CAC):Il{M(O,D)}; D=O to 3 (X=O, Y=D) 
XYD D 54-57", 1*? · · 1/1 CY) :IlfM(O,D)lj D=4 to 7 (X=O Y=D) 

Constant CLA 90 l · 1/1 AC+-O (Included in LI instruction) 
Transfer LI iOlD 90-9F* t 1/1 AC+-imm; Imm=O to 15 

LXI imrr 58-SF'" 1 1/1 X3+-O, X2 to XO+-imm; imm=O to 7 
LYI imrr 80-8F'" 1 · 1/1 Y +-immj imm=O to 15 

Arithmetic ADC OE t t IC 1/1 AC+-(AC)+{M(X,Y)}+(CF) 
& Logical AI iOlD 70-7F" t 1 IC 1/1 AC+-CAC)+imm' imm=O to 15 
Operations AND OF t IZ 1/1 AC+-(AC)fl{M(X.Y)1 

C 2E t t lZ 111 {M(X,Y)}-(AC) 
Cl iOlD BO-BF" t t IZ 1/1 imm-(AC); imm=O to IS 
CYI illll AO-AF'" t t IZ 1/1 imm-(Y) ; imm=O to 15 
DAA 10 t IC 1/1 AC+-(AC)+6 if CAC»9 or (CF)=l 
DAS 11 t IC 1/1 AC+-(AC)+10 if CAC»9 or (CF)=l 
DCA 7F t t le 1/1 AC+-(AC)+15 (Included in AI ins true 
DCM 19 t IC 1/1 MCX,Y)+-{M(X,Y)}-l tion) 
DCY 18 · IC 1/1 Y+-CY)-l 
EOR 2F t IZ 1/1 AC+-fM(X.Y)l@(AC) 
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Table 5: INSTRUCTION SET SUMMARY (Continued) 

~ 
Mnemonic Code Flag/Status Byte/ Operation +Ooeranc (Hex. ) ZF CF ST Cvc1e 

Arithmetic ICA 71 t t IC 1/1 AC~(AC)+l (Included in AI instruc-
So Logical ICM 09 t lC 1/1 M(X,Y)~{M(X,Y)}+l tion) 
Operation ICY 08 t lC 1/1 Y~(Y)+l 

NEG 2D lZ III AC~(AC)+l 

OR IF , lZ 1/1 AC~! M(X, Y) IU(AC) 
ROL oc t t LC 1/1 

~ ~ lA , C I 

ROR 1C t t lC 1/1 Y ~ lA , C I 

SBC lE , 1 LC 1/1 AC~!M(X,Y)l-(AC)-(CF) 
Bit RBIT bp 34-37~ 1/1 {M(X,Y)}b~O; bp=O to 3 
Manipu1a- SBIT bp 30-33'" 1/1 {M(X,Y)}b~l; bo=O to 3 
tion TBA bp 4C-4F~ lZ 1/1 (AC)bp-1 j bp=O to 3 

TBIT bp 38-3B~ lZ 1/1 {M(X,Y)}bo-1; bo=O to 3 
Control EN ilJlIt 3EOO- 2/2 Enable the internal resources by 

3EFF* the operand byte (2nd byte); *3 
DIS ilJlIt 3FOO- 2/2 Disable the internal resources by 

3FFF* the operand byte (2nd bvte); *3 
Input/ IN 13 t 1/1 AC~(R)Y j Y=O to 3 (Port #) 
Output INK 12 t 1/1 AC~(K) 

OUT 03 · 1/1 (R)Y~(AC); Y=O to 3 (Port #) 
OUTO *4 01 1/1 ~PLA(AC, CF); 

OPLA: Output PLA function determined 
OUTP 02 · 1/1 p~(ACr by PLA~attern 
RSTD d 44-47~ · 1/1 (R)d~O; d=O to 3 (Bit # of Port #0) 
RSTR 22 · 1/1 (R)Y~O; y=o to 15 (Bit #) 
SETD d 40-43~ · 1/1 (R)d~l; d=O to 3 (Bit # of Port #0) 
SETR 20 · · 1/1 (R)Y~l; Y=O to 15 (Bit #) 
TSTD d 48-4B~ ~Z 1/1 ~R~d-1; d=8 to 11 ~Bit #~ 
TSTR 24 lZ 1/1 R Y-1; y=o to 15 Bit # 

Branch CALL addr 6000- 2/'1. If ST=l, Subroutine Call for addr; 
67FF ,.. addr=O to '1.047 

ST=O Not Subroutine Call. 
JMP addI CO-FFi, · · 1/1 If ST=l, Branch to addr; addr=O to 6 

ST=O, No Branch. 
JPA addI 3DOO- · '1./'1. Branch always to addr on page Un; 

3DFF ,.. addr=(AC) x 4, n=O to 31 
JPL addI 6800- '1./'1. If ST=l, Branch to addrj 

6FFF ,.. addr=O to '1.047 
ST=O, No Branch. 

RTI 3C · 1/1 Return From Interrupt Routine 
RTS '1.C · · 1/1 Return From Subroutine 

Flag RSTC 23 l ·Z 1/1 CF~O 

Manipu1a- SETC '1.1 f ·z 1/1 CF~l 

tion TSTC 28 !CF 1/1 (CF)-l 
TSTI '1.5 lU 1/1 (IF)-l, (If IRQ=L, IF=l) 
TSTS '1.7 · lSF 1/1 (SF)-l, SF.-O 
TSTV 26 t~ 1/1 (VE)-l, VF.-O 
TSTZ '1.9 1/1 (ZF)-l 

Other NOP 00 1/1 No Operation 
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Table S: INSTRUCTION SET SUHHARY (Continued) 

Notes: 

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

Enable/Disable serial buffer full/empty interrupt 
Enable/Disable timer/counter overflow interrupt 

'----- Enable/Disable external interrupt (IRQ) 
'----- Enable/Disable synchronous timing output nO) 

~------ Start/Stop serial port (external clock) (Se) 
L..-_______ Start/Stop s~rial port (internal cloc!Q 

'---------- Start/Stop counter (external clock) (rC) 
'----------- Start/Stop timer (internal clock) 

*4':. MB8841H/43/45H/47 
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Symbols and Abreviations 

Symbols 
+-

Q 
n 
~ 

( ) 
t 
+ t 
+C 
+CF 
+IF 
+SF 
+VF 
+Z 
+ZF 

(Overline) 

Abbreviations 
AC 
addr 
bp 
C 
CF 
d 
D 
IF 
imm 
IRQ 
K 
LSB 
H(X,Y) 

H(O,D) 

HSB 
o 
OPLA 
P 
R 
(R)Y; Y=n 

(R)d; d=n 
SB 
SF 
ST 
TH 
TL 
VF 
X 
Xn 
Y 
Z 
ZF 

Meaning 
Is transferred to 
Is exchanged with 
Arithmetic plus 
Arithmetic minus 
Logical exclusive or 
Logical OR 
Logical AND 
Negation 
Contents of parenthesis 
Set to "1" always 
Set to "0" always 
Affected (set or reset) by operation results 
Set to "0" due to carry (not carry flag) 
Set to "0" due to carry flag 
Set to "0" due to interrupt flag 
Set to "0" due to serial buffer full/empty flag 
Set to "0" due to timer/counter overflow flag 
Set to "0" due to zero (not zero flag) 
Set to "0" due to zero flag 
Not affected 

Meaning 
Accumulator 
Jump aCidress 
Bit pointer (that is part of the instruction code) 
Carry 
Carry flag 
Direct line number (that is part of the instruction code) 
Direct data memory address (that is part of the instruction code) 
Interrupt flag 
Immediate data 
Interrupt request 
X-Port (K3 to KO) 
Least significant bit 
Data memory (RAM) location indirectly addressed by data pointer 
(X- and Y-registers) 
Data memory (RAM) location directly addressed by "D" bits in the 
instruction code, in page #0 (X=O) 
Host significant bit 
a-Port (01 to 00) 
Output programmable logic array 
P-Port (P3-PO) 
R-Port (#0: R3-RO, #1: R1-R4, #2: R11-R8, #3: R1S-R12) 
<D R-Port t~n specified by Y-t'egister (Y=Q to 3) 
~ R-Port bit n specified by Y-register (Y=Q to 15) 
R-Port bit n specified by "d" bits in the instruction code 
Serial buffer register 
Serial buffer full/empty flag 
Status flag 
Timer/counter high nibble 
Timer/counter low nibble 
Timer/counter overflow flag 
X-register (that indicates page # in data memory RAM) 
The n-th bit of X-register 
Y-register 
Zero 1-23 
Zero flag 
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Table 6: INSTRUCTION CODE SUMMARY 

;z 0 1 2 3 4 5 6 7 8 

* 0 NOP OUTe om OUT TAY TAn TATI TAS ICY 

1 DAA DAS INK IN TYA TTHJ TTIJ TSA DCY 

2 SETlI SETC RSTlI RSTC Tsn; TSTI TSTI TSTS TSTC 

3 SBIT RBIT 
bp bo 

4 SETD RSTD 
d - d 

5 XD XYD 
D D 

6 CALL 
addr 

7 
, , 
(ICA), AI , , 

imm 

8 LYI 
imm 

, 
9 (CLA): LI 

imm 

A CYI 
imm 

B Cl 
imm 

C 

-
D 

JMP - addr 
E 

-
F 

Notes: ~ : I-byte/l-cycle instruction ~ 

1-24 * MB8841H/43/4SH/47 only 
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9 A B C D E F 

ICM STIC X ROL L ADC AND 

DCli STDC xx ROR ST SBC OR 

TSTl STS LS RTS NEG C EOR 

TB IT RTI ~~ EN DIS 
bp ad imm imm 

TSTD TBA 
d ~ 

LXI 
imm 

JPL 
addr 

(DCA) , 

2-byte/2-cycle instruction 



FUJITSU MICROELECTRONICS 23E D .. 3749762 0012037 0 .. 

PRODUCT LlNEUP AND DEVELOPMENT TOOLS 

T-49-19-44 

IUlllllmllll1l 
HB8840/40H SERIES FUJ'ITSU 

111111111111111 

The MB8840 and MB8840H series consists of the MB8842/46, MB8843/47, MB8844/48, 
and MB8841H/45H. The MB8850U1/U2 are available as piggyback EPROM evaluation 
devices. See Table 7 

Table 7: MB8840 AND MB8840H SERIES PRODUCT LINEUP &: DEVELOPMENT TOOLS 

------- MB8841HM/-PSH MB8842M/-PSH MB8843M/-PSH MB8844M/-PSH 
(MB8845HM) . (MB8846M) (MB8847M) (MB8848M) 

ROM Size 2K X 8 bits 2K X 8 bits lK x 8 bits lK x 8 bits 
(On-chip (On-chip (On-chip (On-chip 
mask ROM mask ROM mask ROM mask ROM 

RAM Size 128 x 4 bits 128 x 4 bits 64 x 4 bits 64 x 4 bits 
(Directly (0-7) (0-7) (0-7) (0-7) 
addressed 

locations) 
1/0 Port: Total 37 lines Total 25 lines Total 37 lines Total 25 lines 
-Input only port 4 4 4 4 
-Output only port 12 8 12 8 
-1/0 port 16 11 16 11 
-Control port: Total 5 lines Total 2 lines Total 5 lines Total 2 lines 

SI Yes No Yes No 
SO Yes No Yes. No 
SCITO Yes No Yes No 
IRQ Yes Yes Yes Yes 
RESET Yes Yes Yes Yes 

Output Port Type STD OlD STD OlD • STD OlD STD OlD 
of 0-, P-, R-Port STD PIU STD PIU • STD PIU STD PIU 

H/C DID HIC OlD • H/G OlD H/C OlD 
• H/C PIU 
· 12V DID 
(Mask option) (Mask option) (Mask option) (Mask option) 

Output PLA 33 patterns 33 patterns 33 patterns 33 patterns 
Pattern · Dual 4-bit Dual 4-bf.t • Dual 4-bit Dual .4-bit 

parallel parallel parallel parallel 
output output output output 

• 8-bit PLA • 8-bit PLA 8-bit PLA 8-bit PLA 
output output output output 

· (32 patterns) (32 ~atterns) (32 patterns) J:32patterns) 
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 I Internal/ Internal/ 

External External External External 
Serial 1/0: Yes No Yes No 
-Buffer size 4 bits 4 bits 4 bits 4 bits 
-Clock source Internal/ - Internall -

External External 
-Output latch YeslNo - YeslNo -

(Mask option) (Mask option) 
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Table 7: HB8840 AND HB8840H SERIES PRODUCT LINEUP &: DEVELOPMENT TOOLS (Continued) 

------- MB8841HM/-PSH 
(MB8845HM) 

Clock Generator: Yes 
-Oscillator type Crystal/ 

External 
· RC-network/ 

External 
-Clock frequency O.5MHz-3MHz 

(With prescaler) 11MHz-6MHz) 
Clock Prescaler Yes/No 
(Divid-by-two) (Mask option) 
Interrupt Yes 
Functions: 
-Nesting level Single level 
-Interrupt sourCE 3 sources 
Instruction Set: 
-Number 70 
-Length/cycle 1/1 or 2/2 
Min. Instruction 2ps at 3MHz 
Execution Time (Without 

prescaler) 
Power Supply Single +5V 

Operating Temp. -3~"'C to +70"'C 
Range: 
Process CMOS 

Package • DIP-42P 
• SH-DIP-42P 
(. QFP-48P) 

Development tool: 
-Hardware MB2115-01 : 

MB2115-02 : 
MB2115-04 : 
MB2115-33A : 

-Software SM05212-AOIO: 
SM074l2-A012: 
SMOXXXX-AXXX: 
SM07412-G022: 
SMOXXXX-GXXX: 

Notes: STD: Standard 
H/C: High-current 
12V: 12V-interface 
OlD: Open-drain 
P /U : Pull-up 

MB884ZM/-PSH MB8843M/-PSH MB8844M/-PSH 
(MB8846M) (MB8847M) (MB8848M) 
Yes Yes Yes 
• Crystal/ Crystal/ Crystal/ 

RC-network/ RC-network/ RC-network/ 
External External External 

o .5MHz-ZMHz 0.5MHz-2MHz 0.5MHz-ZMHz 
(lMHz-4MHz ) (lMHz-4MHz) (lMHz-4MHz) 
Yes/No Yes/No Yes/No 
(Mask ootion) (Mask option) (Mask option) 
Yes Yes Yes 

Single level Single level Single level 
3 sources 3 sources 3 sources 

69 70 69 
1/1 or 2/2 1/1 or 2/2 1/1 or 2/2 
3ps at 2MHz 3ps at 2MHz 3ps at 2MHz 
(Without (Without (Without 
presca1er) prescaler) prescaler) 

Single +5V Single +5V Single +5V 

-30"'C to +70"'C -30"C to +70"C -30"C to +70"'C 

CMOS CMOS CMOS 

• DIP-28P • DIP-42P • DIP-Z8P 
• SH-DIP-28P • SH-DIP-42P • SH-DIP-28P 
(. QFP-48P) (. QFP-48P) (. QFP-48P) 

CRT unit (Common) 
Monitor board with keyboard (Common) 
EPROM writer (Common) 
DUE board 
Intellec series III MOS cross-assembler 
CP/M-86 cross-assembler 
PC-DOS cross-assembler 
CP/M-86 host emulator 
PC-DOS host emulator 
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• ABSOLUTE HAXIHUH RATINGS (MB8841H/45H)t 

Parameter Symbol Min. 

Supply Voltage VCC -0.3 

VSS 

Input Voltage VIN -0.3 

Output Voltage VOUT 
-0.3 

-0.3 

Power Dissipation Po 
Operating Ambient 

TA -30 Temperature 
Storage 

TSTG -55 Temperature 

.. 3749762 0012039 4 .. 

Rating 
Typ. 

0 
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Max. Unit Remarks 

+7.0 V 

V 

+7.0 V 

+7.0 V 

+15.0 V 12V interface 
open-drain 

600 mW 

+70 QC 

+150 QC 

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 CONDrTIONS (MB8841H/4SH) 

Parameter Symbol Value Unit Remarks Min. Typ. Max. 
Supply VCC 4.5 5.0 5.5 V 
Voltage 

VSS 0 V 

Input High VIHS1 VSS+3.0 VCC V 
Voltage REsET, Wo, !C, SC/TO 

VIHS2 VSS+4.0 VCC V EX 

VIH VSS+2.0 VCC V R-Port, SI, K-Port 
(Standard threshold) 

VSS+2.4 VCC V K-Port(Hign threshold) 

Input Low VILS1 VSS-0.3 VSS+0.8 V 
Voltage RESET IRQ !c, sC/m 

VILS2 VSS-0.3 VSS+0.8 V EX 

VIL VSS-0.3 VSS+O.S V R-Port, SI, K-Port 
(Standard threshold) 

VSS-0.3 VSS+1.2 V K-Port(High threshold) 

Operating 
Ambient TA -30 +70 QC 
Temperature 

1-27 
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• DC CHARACTERISTICS (MB8841H/45H) 
(Recommended operating conditions unless otherwise noted.) 

Output I Value 
Circuit Parameter Symbo Pin/Port Condition Min. Typ. 
Option 

Output O-,P-,R-Ports VCC=4.5V 

1
2•4 All Outputs High VOH SC/TO, So. IOH=-200llA 

Port Voltage * 
O-,E,:,R-Ports VCC=4.5V 

VOHC SC/TO, SO IOH=-lOllA 4.0 

Output 0- P- R-Ports -'-' VCC=4.5V 
Low VOL SC/TO, SO IOL=1.8mA 
Voltage ** 
Input R-Port, VCC=5.5V 
Leakage SC/TO VIL=0.4V 
Current * IlL 

EX, K-pm, VCC=5.5V 
RESET, IRQ, VIL=0.4V 
TC SI 

Power 
Dissipatio[ PD Vcc=5.5V 350 

Im~mjliiill 
FUJITSU 
[11111!llmID 

Max. Unit 

V 

V 

0.4 V 

3.2 mA 

-60 llA 

mW 

* When an open-drain output option is used, 0, P, R-Ports is excluded 
from the VOH and IlL specifications. 

** When an open-drain output is used, this parameter is specified 
with an external 5kn pull-up resistor connected. 

Output O-Port, 
Leakage Ileall P-Port, VCC=5.5V 

12V- Current R-Port VOH=13.2V 
Interface (Off state) 
Open-drain Output O-Port, 

Low VOL P-Port, VCC=4.5V 
Voltage R-Port IOL=1.8mA 

High Output O-Port, 
Current Low VOL P-Port, VCC=4.5V 
Pull-up Voltage R-Port IOL=20mA 

Output O-Port, 
Leakage Ileal< P-Port, VCC=S.5V 

High Current R-Port VOH=5.5V 
Current (Off 'state' 
Open-Dt'ain Output O-Pot't, 

Low VOL P-Port, VCC=4.5V 
Voltage R-Pot't IOL=20mA 

Output O-Pot't, 
Standat'd Leakage Ileal< P-Pot't, VCC=5.5V 
Open-dt'ain Current R-Port VOH=5.5V 

(Off state) 
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• AC CHARACTERISTICS (MB8841H/45H) 

T-49-19-44 
IIl1mm;mmU 

HB8840/40H SERIES FU.JITSU 

IlllllDi!!!!!l 

CLOCK TIHING (Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Pin Condition- Value Unit Remarks 

Clock fc 
Frequency 

Clock Cycle tcyc 
Time 

Input Clock PWCH, 
Pulse Width PWCL 

Input Clock t cr ' 
Rise/Fall tcf 
Time 

EX 
(Without Prescaler) 

EX 
(With Prescaler) 

Min. 
EX, Crystal/ceramic 0.5 X OSC, RC-network 

DSC or external 
clock drive: 1 
Figs. 6 and 7 

EX, Figs. 6 and 7 
X 

EX 

EX 

0.33 

External clock 140 drive(with X 
open) : 70 Figs. 6 and 7 
External clock 
drive(with X 5 
open): 
Fbs. 6 and 7 

Fig. 6: CLOCK TIHING 

tcyc 
ir----""\I 

Max. 

3 Without prescaleI 

MHz 
6 With prescaler 

2 \lS 

Without prescaleI 
ns 

With prescaler 

200 ns 

4.0VCC 

O.8VCC 

4.0VCC 

O.8VCC 

Fig. 7: CLOCK CIRCUIT CONFIGURATIONS 

(1) Crystal/Ceramic 
Oscillator 

(2) RC-Network 
Dscillator* 

(3) External Clock 
Drive n n 

* When the RC-network oscillator is used, the following conditions must be 
met: 1) The prescaler is not used. 

2) VCC=5V:!:10% 
3) TA=-300C to +700C 
4) fC does not exceed 3MHz (Max. clock frequency is about 

2.4MHz at VCC=5V and TA=25°C.) 
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10111111111111 
HB8840/40H SERIES FUJITSU 

~UlmlRlIII 

T-49-19-44 
Fig. 8: RC-NETWORK OSCILLATOR CHARACTERISTICS (EXAMPLE) 

,.... 
N 

!is n15~Q ~ 
..., 

3.0 
If.! n-IOkQ ~ i>I 

2.0 
~ ~~ » C;J;. R 

u ~ 
1:= 1.0 
«I Ta- 25'(:::;:;: 50 -,-
«I 0.5 V .. -S.OV 

t: 
a 

"PI .... 
oS ... 0.1 ... 

"PI 
U 
UI 

0 10 50 100 500 

External Capacitor C (pF) 

Note: 
When the RC-network oscillator 
1) The prescaler is not used. 
3) TA=-30oC to 70°C 

is used, the following conditions must be met: 
2) VCC=5V±10% 
4) fC does not exceed 2.4 MHz. 

Fig. 9: CRYSTAL OSCILLATOR CHARACTERISTICS (EXAMPLE) 

Notes: 
1) The cross-hatched portion is an area where the on-chip oscillator has stable 

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-frequenc~ 
crystal resonator with on-chip 1/2 presca1er. 
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T-49-19-44 

1110111111110 
HB8840/40H SERIES FUJlTSU 

OUTPUT TIMING (MB8841H/45H) 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Pin/Port Condi:- Value 
tions Min. Max. 

0-, P-, R-Port t:pDH P3-PO,07- Fig. 10 1000 
Delay Time l'PDL 00, R1s-RO 350 
Serial Port t:SDH SO Fig. 10 600 
Delay Time l'SDL 600 
Notes: 
1. A SkQ pull-up is required when open-drain output is used. 
2. All the output loading values are 100pF + ITTL. See figure below. 

• Parallel Port 
SC/TO ---..... 

[
Synchronous] 
Output 

a-Port, 
P-Port, 
R-Port 

• Serial Port 

se/TO 
[
synChronous] 
Output 

so 
(with latch) 

so 
(without latch) 

sV 

4kQ 

Fig. 10: OUTPUT TIMING 

"1-31 
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Unit 

ns 
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11111011111111 
HB8840/40H SERIES FUJITSU 

InWllilliill 
INPUT TIMING (MBSS41H/4SH) 
(Recommended operating conditions unless otherwise noted.) T-49-19-44 

Parameter 

Input Data 
Setup Time 
Input Data 
Hold Time 
Device Control 
Setup Time 

Device Control 
Hold Time 

Timing Input 
Set~p Time 
Timing Input 
Hold Time 
Control Signal 
Rise and Fall 
Time 

• Data Input 

se/To 
[
Synchronous] 
Output 

X-Port, 
R-Port, SI 

Symbol 

tDS 

tDH 

tcs 

tCH 

tTS 

tTH 

tCNr' 
tCNf 

• Device Control Input 

se/To 
[
Synchronous] 
Output 

• TO Input 
se/To 

[
SynChrOnOUS] 
Output 

Pin/Port Conditions Value Unit Min. Max. 
K-Port, Fig. 11 tcyc+1OOO 
R-Port, ns 
SI tcyc-SO 

Fig. 11 2tcyc-200 
RESET ns 

IRQ 
t cyc-200 

Fig. 11 2tcyc+SO 
REsET ns 

IRQ 
tcyc+SO 

Fig. 11 2tcyc-200 ns 
TO 

Fig. 11 2tcyc+SO ns 
TO 

Fig. 11 
SC/TO, IRQ, Should be less thsn 200ns 
RESET, TC 

Fig. 11: INPUT TIMING 

tcs 

3.0V 

O.SV 

tCNf tCNr 

/ 

t: / \-----JI 
~tnTH~. 

3.0V 

O.SV 

tCNf tCNr 
1-3:,(' 
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T-49-19-44 

1U!IIII~m;n 
HB8840/40H SERIES FU.JITSU 

IIII~mmm~1I 
HB8840 SERIES ELECTRICAL CHARACTERISTICS 

• ABSOLUTE HAJDlnn{ RATINGS (MB8842/43/44/46j47/48)t 

Parameter Symbol Ratin~ Unit Remarks Min. Typ. Max. 

Supply Voltage VCC -0.3 +7.0 V 

VSS 0 V 

Input Voltage VIN -0.3 +7.0 V 

Output Voltage VOUT 
-0.3 +7.0 V 

Power Dissipation PD 600 mW 

Operating Ambient 
TA -30 +70 °c Temperature 

Storage 
TSTG -55 +150 °c Temperature 

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 (MB8842/43/44/46/47/48) 

Parameter Symbol Value Unit Remarks Min. Typ. Max. 
Supply VCC 4.5 5.0 5.5 V 
Voltage 

VSS 0 V 

Input High VIHSl VSS+3.0 VCC V 
Voltage REsET, IRQ, rc. sC/ra 

VIHS2 VSS+4.0 VCC V X 

VIH VSS+2.0 VCC V R-Port, SI, K-Port 

Input Low VILSl VSS-0.3 VSS+0.8 V 
Voltage RESET, IRQ TC, SC/TO 

VILS2 VSS-0.3 VSS+0.8 V X 

I-;; 
VIL VSS-0.3 VSS+0.8 V R-Port, SI, K-Port 

Operating 
Ambient TA -30 +70 °c 
Temp_erature 
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T-49-19-44 

HB8840/40H SERIES 

• DC CHARACTERISTICS (MB8842/43/44/46/47/48) 
(Recommended operating conditions unless otherwise noted.) 

Output Value 
Circuit Parameter Symbo Pin/Port Condition Min. Typ. 
Option 

Output 0- P- R-Ports VCC=4.5V -'-' All Outputs High VOH SC/TO, SO IOH=-200pA 2.4 
Port Voltage * 

0- P- R-Ports -'-' Vcc=4.5V 
VOHC SC/TO, SO IOH=-10pA 4.0 

Output 0- P- R-Ports -'-' VCC=4.5V 
Low VOL SC/TO, SO IOL=1.8mA 
Voltage ** 
Input ~P2!t, VCC=S.5V 
Laakage SC/TO VIL=0.4V 
Current * IlL 

X, K-Port, VCC=5.5V 
RESET, IRQ, VIL;aO.4V 
TC, SI 

Power 
Dissipatior PD VCC=5.5V 300 

1II!lm;Uml 
FUJITSU 
III!~mlllml 

Max. Unit 

V 

V 

0.4 V 

3.2 mA 

-60 pA 

mW 

* When an open-drain output option is used, 0, P, R-Ports is excluded 
from the VOH and IlL specifications. 

** When an open-drain output is used, this parameter is specified 
with an external 5kn pull-up resistor connected. 

Output O-Port, 
Leakage Ileal< P-Port, VCC=S.5V 

High Current R-Port VOH=S.5V 
Current (Off state) 
Open-Drain Output O-Port, 

Low VOL P-Port, VCC=4.5V 
Voltage R-Port IOL=20mA 

Output O-Port, 
Standard Leakage Ileal< P-Port, VCC=S.5V 
Open-drain CUrrent R-Port VOH=S.5V 

(Off state) 
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• AC CHARACTERISTICS (MB8842/43/44/46/47/48) 

T-49-19-44 

HB8840/40H SERIES 
1IIIIII!Imm 
FUJITSU 
IlIIlmmm!!I 

CLOCX TIMING (Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Pin Condition Value Unit Remarks 

Clock fc 
Frequency 

Clock Cycle tcyc 
Time 

Input Clock PWCH. 
Pulse Width PWCL 

Input Clock t cr • 
Rise/Fall tcf 
Time 

EX 
(Without Presca1er) 

EX 
(With Prescaler) 

Min. 
EX. Crystal/ceramic 0.5 X OSC. RC-network 

OSC or external 
clock drive: 1 
Figs. 12 and 13 

EX. Figs. 12 and 13 
X 0.5 

External clock 225 X drive(EX pin 
grounded) 100 Figs. 12 and 13 
External clock 

X drive(EX pin 5 
grounded) 
Figs. 12 and 13 

Fig. 12: cr.ocx TIMING 

ir----......... tcyc 

Max. 

2 Without prescaleI 

MHz . 
4 With prescaler 

2 liS 

Without prescaleI 
ns 

With prescaler 

200 ns 

0.8VCC 

4.0VCC 

0.8VCC 

Fig. 13: CLOCK CIRCUIT CONFIGURATIONS 

(1) Crystal/Ceramic 
Oscillator 

(2) RC-Network 
Oscillator'" 

(3) External Clock 
Drive 

R 
... When the RC-network oscillator is used. the following conditions must be 

met: 1) The prescaler is not used. 
2) VCC=SV:!:10% 
3) TA=-300C to +700C 
4) fC does not exceed 2MHz (Max. clock frequency is about 

1.6MHz at VCC=SV and TA=2SoC.) 
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Note: 

1IIIIIIIIUlm 
HB8840/40H SERIES FUJITSU 

IUlmlllUlfft 

T-49-19-44 
Fig. 14: RC-NETWORK OSCILLATOR CHARACTERISTICS (EXAMPLE) 

j 5.0 

'-' 
Ilol 

g 
Q) 1.0 

6-
Q) 

~ 0.5 

g 
"'"' .. 
01 ... ... 

I 

r--+=-T 1=1 JII 

---I·····I~ JJJ. \ ~=;)kfl 

I K=IOkUi~~\ J \.~ 
1\ \ I, l\\ \. 

, ,., , .. 
!. 

I 

I -"j O. 
III 10 50 1110 
o 

IlliB 

-l-~~ I 
1'1 ~ 

" . T.~25·C 

; , . vccsS.OV 
" 

, 
I , 

I 
I 1 

5IlO 1001' 

External Capacitor C (pF) 

When the RC-network oscillator 
1) The prescaler is not used. 
3) TA=-30oC to 70°C 

is used, the following conditions must be met: 
2) VCC=5V±10% 
4) fC does not exceed 1.6 MHz. 

Notes: 

Fig. 15: CRYSTAL OSCILLATOR CHARACTERISTICS (EXAMPLE) 

,..... 
ra. 
'-' 

N 
tJ 

A 70 ... 
tJ 60 ... 
0 50 .. 
"'"' 40 u 
01 30 Cl. 
01 
tJ 20 

~ 10 e 0 

~V~~.lJ, "I: SIIlILlzU~JIII} 11 r- El( l( 2.lkU"m 

r-C,l le, 
.Ii: IMIII-,MIII 

/,-
i-/2 r--r--

.~ ~,.,. 

~ ~ % 
-..;.:;. ~~ 

, 
J 

Q) 0.1 

~ 
0.5 1.0 2.0 4.0 10.0 

Oscillation Frequency f (MHz) 

1 

1) The cross-hatched portion is an area where the on-chip oscillator has stabl 
characteristics and short stabilization time when a typical crystal resona
tor is used. This chart gives an target value of the external capacitor to 
reali2e 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 ten 
to have longer stabilization time and wider characteristic variations which 
affect on-chip oscillator characteristics. So, we recommend a high-frequenc 
cr stal resonator with on-chi 1/2 rescaler. 
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OUTPUT TIMING (MB8842/43/44/46/47/48) 

T-49-19-44 
1II111111mm 

HB8840/40H SERIES FUJITSU 
~1I11111111111 

(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Pin/Port Condi- Value 
tions Min. Max. 

0-, P-, R-Port l:pDH O-,P-, Fig. 16 1000 
Delay Time l:pDL R-Port 350 
Serial Port l:SDH SO(MB8843/ Fig. 16 600 
Delav Time l:SDL 47) 600 
Notes: 
1. A 51dl pull-up is required when open-drain output is used. 
2. All the output loading values are 100pF + lTTL. See figure below. 

• Parallel Port 
SC/TO -----, 

[
synchronous] 
Output 

O-Port, 
P~Port, 

R-Port 

Fig. 16: OUTPUT TIMING 

tpDL 

• Serial Port (MB8843/47) 

SC/To 

[
Synchronous] 
Output 

SO 
(with latch) 

SO 
(without latch) 

0.4V 

1-37 
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IRlmRDIID 
HB8840/40H SERIES FUJITSU 

IIIIIIIIIIIIDI 
INPUT TIMING (MB8842/43/44/46/47/48) T-49-19_44 (Recommended operating conditions unless otherwise noted.) 

Parameter 

Input Data 
Setup Time 
Input Data 
Hold Time 
Device Control 
Setup Time 

Device Control 
Hold Time 

Timing Input 
Setup Time 
Timing Input 
Hold Time 
Control Signal 
Rise and Fall 
Time 

• Data Input 

SC/TO 

[
synChronous] 
Output 

K-Port, 
R-Port, 
SI(MB8843/47) 

Symbol 

tDS 

tDH 

tcs 

tCH 

tTS 

tTH 

tCNr. 
tCN£ 

• Device Control Input 

SC/To 

[
synchronous] 
Output 

• re Input 

SC/TO 

[
synchronous] 
Output 

Pin/Port Conditions Value Unit Min. Max. 
K-Port, Fig. 17 t cyc+1000 
R-Port, ns 
SI(MB8843/ tcyc-SO 

47) 
Fig. 17 2tcyc-200 

RESET ns 

IRQ 
t cyc-200 

Fig. 17 2tcyc+SO 
RESET ns 

IRQ 
tcyc+SO 

Fig. 17 2tcyc-200 ns :re 
Fig. 17 2tcyc+SO ns 

TC 
Fig. 17 

IRQ, RESET, Should be less than 200ns 
TC, SC/TO( 
MB8843/47) 

Fig. 17: INPUT TIHING 

3.0V 

O.8V 

\..--If 

tCNf tCNr 

1\: I \_1 
~nTH~ 

3.0V 

0.8V 

tCN£ tCNr 
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PACKAGE DIMENSIONS 

T-49-19-44 
!OmUluml 
FUJITSU 
lumlllmlll 

HB8840/40H SERIES 

• MB8841HM/43M: 42-PIN PLASTIC STANDARD DIP 

42·LEAD PLASTIC DUAL IN·l.INE PACKAGE 
(CASE No.: DIP42P·M01) 15" MAX 

_____ ..i.. 

- ~ ~ ~ ~ r-1 ~ ~ M ,:e:a; M:: -~ --I . I r 

.533(13.551 .590114.991 

INDEX I~=======~~==::;:~========ll .
5531

l051 .8101r

491 

~:~~~::~::: ""l -.008~1;;"0~;;;20:::1/'+---!. 

o 1iU JlUJITSU LIMITED 04200SS.1C 

• MB8841H-PSH/43-PSH: 42-PIN PLASTIC SHRINK DIP 

41!-LEAD PLASTIC DUAL IN·LINE PACKAGE 
(CASE No.: DIP42P·M021 

.01210.301 

Ofl'rMntiQnl In 
incil" Imlllirn,tv1l 

_..e=:,..;:Is'MAX 
I 

.07011.7781 
TYP 

.03911.01 

.OS911.51 

C) 19 •• PUJITSU LIMITeO 0420a7S·,e 

1-39 

.20715.2SIMAX 

.11813'oIMIN 
"---!----" 

.o20I0.5llMIN 

.59OJ.991 

.810(1r
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1_49"':19-44 
~m!lIImmlll 

HB8840/40H SERIES FUJITSU 

PACKAGE DIMENSIONS 

• MB8842M/44M: 28-PIN PLASTIC STANDARD DIP 

INDEX 

28·LEAD PLASTIC DUAL IN·LINE PACKAGE 
(CASE No.; DIP.28P-M021 

-[ 
.533113.551 

~=~~,J4'~1 
I 

C nu ~UJITSU LIMITID D2800OS.IC 

• MB8842-PSH/44-PSH: 28-PIN PLASTIC SHRINK DIP 

28-LEAD PLASTIC DUAL IN·LINE PACKAGE 
(CASE No.: DIP·ZSP·M031 

I .34818.851 

~~mmn=n=~~~~~~:;:;:::;:r;uJ.351 
I 1.006125.551 

1.028128.101 

.48011.221 

.590114.991 

.510(15.491 

.00810.2011 
-:oi2imi 

.00810.201 I 

.01210.301 

DkneMio",'n 
fnc.h_ (milllm.Uln' 

"lprntm 
~'.".5IMAX 

1

1 ~11813.0IMIN 
.07011.77811 I _ I .03911.01 11 .011'0.351 ~IO.5I1MIN 
TYP' .059(1.51 ---t .02 10.551 

O'",."ttonlr" 
'neh .. (mllllm.tett, 

C19&e ~UJITSU LIMITED D21012S·IC 
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T-49-19-44 
Immm~m!1I 

HB8840/40H SERIES FUJITSU 

PACKAGE DIHENSIONS(Continues) 

• MB884SHM/46M/47M 48M: 48-PIN PLASTIC FLAT PACKAGE 

4a.LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT -48P·M02) 

I:::::~: I 

Ti ~ .. 
. ~"'." = I _",., 
~"'" 1 ."'j 

. ~ 

.09412.41. 
MAX 

mlllm~m~iI 

Oeuill of "A" alrt 

::J 
~L·1.oolHO"51 I MAl;( 

--. .02410.61 

INDex I 
.05911.51 

.693117.8IMAX 

0,", 'UJITSU ~IMIT!D '''OO2S.OC 

• MB88S0Ul/U2-C AND MB88S0H-C: 42-PIN CERAMIC MODULE 

42.LEAD DUAL IN·LINE PACKAGE MODULE 
(CASE No.: MDP42C·P04) 

@@@@@@@@@@@@@ 

D .6001\5.241 

~ T' .74011 

IFiI 
•
780li 

@@@@@@@@@@@@@ 

I -11 .09012.291 
1~00133.02ITYP .11012.791 

2.075152.701 
2.125153.971 

C)1N8 flUJITSU LIMITID M42005S.1C 
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