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16-Bit Microprocessors/Peripheral LSIs MN12861

MN 12861

CMOS 1 -chip Peripheral LSI for 16-bit MPU

M Outline Bl Pin Configuration
The MN12861 is a multifunctional peripheral LSI <
A R ) -
which can interface with Intel 16-and 8-bit M b N P I I T L
microprocessors(MPUs).It is a CMOS 1-chip LSI EERESNEEEENRERIREREERRREN
. . . x]_.‘llw‘.‘f‘%!96959493929190!?!(!:Kk“i&llixwléllu1575_\,“
which integrates functions such as clock genera- Voo 12 £ DD
. . . Vi —43 T3P AL
tion,timer/counter,general purpose I/O.interrupt RDY —{4 Tof=1Ro
. . AEN] —=5 7 pe—1R1
control,etc.on a single chip. e P et
. . - —— 68 foo—
A combination of the MN12861 and MPU enables hl S bt Do
. GATE?2 —ad o 66 L= 1 16
the most compact and advanced microcomputer otz i SR
system configuration olTo -1 MN12861 b B
} gu " NG} =% PINT
Vop = -8 PTC
B Features Faé] e
PAS coel po— CL K2
PAL e T~ GATE1
@ 4 functions integrated on 1 chip v Dot
PA) ] [—GATED
1)Clock generator PAC——] RT3

O p

2)Programmable timer/counter Vi
3)Programmable ;0
4)Programmable interrupt control
Each function is compatible with Intel 8-bit/
16-bit peripheral device. Terminals of each
function block are all separately provided for
wide general purpose properties.
(Bus line and control line from the MPU are
common)
@5 V single power, TTL compatible 1/0
® Low power consumption due to CMOS process
@ 100-pin flat package
o Target MPUs . o
« Intel 8086,88,8085A or their equivalents
+» Zailog Z-80 or its equivalents '
» The 8086/88 can be interfaced up to an §
MHz version.
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1 6-Bit Microprocessors/Peripheral LSls MN12861
Block Diagram
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16-Bit Microprocessors/Peripheral LS|s MN12861

M Pin Descriptions

Pin No. ! Name 10 Description

85 DO 1.O | Interface pin related 1o CPU data, Used for reading and writing

84 D1 I'O | register. counter. etc. in each function block. It also serves as a

83 D2 1.,O | vector address interrupt read pin from the CPU. It becomes an

82 D3 1'O | output pin at read time and as an input pin at write time.
- 81 D4 1O ,

79 D6 170

78 D7 1/0

74 Al 1 Specifies the addresses of the register, counter, latch and port in

73 Al 1 each function block which is read/written form the CPU.

89 WR I Low-level Active control signal which writes data from the CPU
to the MN12861. Data is written at a pulse rise edge. When a
write,/read control signal(RD, INTA) is set to the High level
together with this signal, D0-D7 are fixed at high impedance.

88 RD 1 Low-level Active control signal which reads data from the
MXN12861 to the CPU. When a read control signal(WR. INTA) is
set to the High level together with this signal, D0-D7 are fixed
at high impedance.

61 CSPTC 1 When this pin is set to the Low level, either read signal(RD) or
write signal(WR) becomes valid and it is enabled to read/write
data from the CPU to the timer/counter of the MN12861.

60 CSPIO 1 When this pin is set to the Low level. either read signal(RD) or
write signal(WR) become valid and it is énabled to read/write

- data from the CPU to the 1O of the MN12861.

62+ CSPINT 1 When this pin is set to the Low level, either(RD) or write(WR)
signal becomes valid, and it is enabled to read/write data from
the CPU to the interrupt controller of the MN12861.

1 X1 1 Connects to a self-oscillating crystal oscillator and generates

100 X2 1 oscilations at a frequency 3 times higher than the CPUCLK
signal. Used with the F.C pin set to the Low level.

4 RDY1 I Informs the CPU that the device on the system bus completed

91 RDY2 I reception or is ready to send. Valid when AENT =0withRDY1=

. 1, or AENZ=0 with RDY2=1, and outputs “1” to the READY
pin.

5 AENT I AENT validates RDY1. and AEN 2 RDY?, respectively: both Low

90 - AEN?Z 1 -level Active signals. '

6 ASYNC 1 Selects a RDY signal synchronizing method when either RDY1

't or RDY?2 is made valid. At the Low level, the READY signal is
outputted after 2-time synchronization. When set to the High
level or opened, the READY signal is outputted after 1-time
synchronization. .
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16-Bit Microprocessors/Peripheral LSIs MN12861

P

"M Pin Descriptions(Continued)

b

£ Pin No. Name 10 Description
< 7 CSYNC 1 ! Synchronizing signal to output in-phase clocks as other clock
& generators of the NMNI2861 or the Intel ®284A. An internal
; counter is reset at the High level. When set to the Low level. the
= internal counter starts counting. CSYNC is externally svnchron-
% ized with EFI input. Fix at GND when using internal self-
E- oscillation.
LE, 8 F.'C I Selects a CPUCLK PCLK clock source. A crystal oscillation
E clock is selected as a source when set to the Low level, and EFl
E input clock when set to the High level. At the High level, self-
E oscillation stops.
g_ ] RES I Input pin for RESET signal generation. It combines with an in-
£ chip I, 'O reset signal. It is a Schmidt trigger level input pin. Once
T the reset signal is inputied from the RES pin. the CAS0-CAS?
i pins remain at high impedance until a mode is set for the
£ interrupt controller.
E 98 EFI 1 When the F. C input pin is set to the High level. EFI input
E becomes a clock source for CPUCLK and PCLK.
E* 97 0sC (6] Self-oscillation output with the same frequency as an oscillation
z one. This pin is not affected if CSYNC is set to the High level.
: 96 CPUCLK o} System clock supplied to the CPU or its local bus device.
_f Outputs a high-level clock(duty 1:3) of 1 3-divided crystal
» oscillation frequency or EFI input clock frequency.

94 PCLK 0 Clock signal for a peripheral device. Outputs a 1 2 duty clock of
7 1,2-divided CPUCLK clock frequncy.
3 93 PESET 0 CPU reset signal which also serves as a in-chip 1. O reset signal.
" If RES input is set to the Low level, the RESET signal is
: synchronized with the High level to be outputted. If reset is
: made valid from the 10, all the 1.0 pins of PA, PB and PC are

fixed at the Mode 0 input state. The control register in the 1. O
section is also cleared.

92 READY 0 RDY1/RDY?2 synchronized signal and Hign-level Active. This
pin is set to the High level if either one of input signals RDY1
and RDY?2 becomes active.

33 CLKO 1 Clock input signals to relevant timers,'counters. Down-counting

56 CLK1 1 starts at a fall of CLK input if a count number is set.

58 CLK2 I

13 ouUTo . 0. | Outputs from relevant timers/counters. Qutput waveforms of

12 OUT1 0 specified modes are outputted synchronously with respective

11 QUT?2 (o]

CLK signals. Also available as interrupt signals to the CPU.
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16-Bit Microprocessors/Peripheral LSls MN12861

M Pin Descriptions(Continued)

Pin No. Name i 10 Description
34 GATEQ i 1 Starts.stops and resets counting in accordance with a relevant
57 GATEl ! 1 timer. counter set mode.
10 GATE? I .
23 PAO 1O | Serves as an input port, output port or bidirectional port depend.
22 PAl 1O iing on mode setjing. Input or output is controlled by Port C
21 PA2 1'O | relevant bits in the Mode 1 or 2.
20 PA3 I'O Input Output
19 P‘A‘f 1/0 Mode 0 Buffer input Latch output
18 PAS 1’0 Mode 1 Latch ] Latch
17 PAG 1O Mode atch mnut : atch output
16 PA7 10 Mode 2 Latch 1'0
43 PBO 10 Serves as an input port or output port depending on mode
42 PB1 L'O | setting. Input or output is cotrolled by Port C relevant bits in the
41 PB2 I.O | Mode 1. The port B does not have the Mode 2.
40 PB3 10 Input Output
38 P Bf Lo Mode 0 Buffer input Latch output
¥ PB5 1.0 Mode 1 Latch i Latch
36 PB6 1’0 Mode atch input 4 atch output
35 PB7 10
33 PCo I/O | Lower 4 bits of the port C. Serves as a 4-bit input or output port
32 PCl 10 | depending on mode setting of Gorup B including the Port B. In
31 PC2 1O | the Mode 1, PCO-PC2 are 1O control bits of the Port B, and
30 PC3 I/O | remaining PC3 depends on Mode setting of Group A including
: the Port A. When Group A is in the Mode 1 or 2, PC3 becomes
an interrupt output signal concerned with the Port A,
Mode Group B
Port Mode 0 Mode 1
PCO 1,0 INTRB/INTRB
PC1 I/0 IBFB,OEFB
PC2 1/0 STEB/ACKB
PC3 1/0 INTRA 1/0
Mode 0 Mode 1/2 Mode 0
Group A
29 PC4 IO | Upper 4 bits of the Port C. Serves as a 4-bit input or output
28 PC5 /O | port depending on mode setting of Group A including the Port A.
27 PCé {/0+ | In case of Mode-1 input, PC3-PC5 serve as Port A input pins. In
26 PC7 I/O | Mode-1 output, PC3, PC6 and PC7 serve as Port A output
VoL control pins. ) .
Mode Group A
Port Mode 0 . Mode 1 Mode 2
PC4 1,0 STBA/1/0 STBA
PC5 1,0 IBFA,/1,0 IBFA
PCé 1’0 1.0/ACKA ACKA
PC7 I.O 1'0,0BFA OBFA
Panasonic



16-Bit Microprocessors/Peripheral LSIs MN12861

B Pin Descriptions(Continued)

Pin No. Name P10 Description
72 IR0 I Async. interrupt request signal to the interrupt controller. It is
- 71 IR1 1 received differently depending on mode setting. The interrupt
- 70 IR2 1 controller requests the CPU for an interrupt when IR input is

69 IR3 I changed from L to H(_J ) in the edge trigger mode, and when

68 IR4 1 IR input is at the High level in the level trigger mode. At that

67 IR5 I time, IR input must keep the High level at least until a fall of an

66 IR6 1 initia]l INTA pulse. in order to ensure complete interrupt opera-

65 IR7 1 tion.

53 INTA i Read signal outputted in a CPU interrupt processing sequence in
order to read an interrupt vector.

52 INT 0 Interrupt request signal outputted to the CPU when IR input to
the interrupt controller is received. High level. Active.

48 SP.EN 1/0 | Low-level Active pin which serves as input or output depending
on mode setting. Serves as an output pin in the buffer mode. A
control pulse is outputted in order to enable the buffer trans-
ceiver. Serves as an input pin in the non-buffer mode and allows
setting High level=Master/Low level=Slave. Interrupt input
can be extended by externally attaching the Intel 8238A to the
MN12861.

47 CASO 1/0 | Used in the master, slave mode which is used with 1 to 8 Intel

46 CAS1 1/0 | 8239As externally attached. 3-bit signal lines to specify in-

45 CAS2 I/O |divisual device addresses and serve as both input and output.

) When the MN12861 is in the master mode. they become output
to the external 82594, and when in the slave mode, they become
input. When the system requires only one MN12861 interrupt
controller regardless of the master/slave mode, they become
high impedance by mode setting. If the reset signal is inputted
from the RES pin, they are always at high impedance until the
mode is set.

N LR
+ E]
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16-Bit Microprocessors/Peripheral LSis

MN12861

M Outline of Functions

(1'Clock generator

® Source clock generationimax.?4NHz)

®CPU clock generation for the 3086 88(max. 3
MHz: duty 1 °2)

® Peripheral clock generation for 8086, 88(max. 4
MHz)

® CPU Ready(wait end) signal output

® Clock synchronization

® Reset signal output(MN12861 system reset com-
bined)

(2)Programmable Timer 'Counter

® 16-bit timer/counter X 3(independent)
® Binary. BCD count system
® Count frequency DC 5 MHz
®§6 operation modes:
0: Interrupt at count end
1: Programmable one shot
2: Rate generator
3: Square wave rate generator
4: Software trigger strobe(strobe pulse genera-
tion at count end)
5: Hardware trigger strobe(starts the ‘operation
above by trigger input)

(3)Programmable 1,0

® 3-porttPorts A, Band C. 24 bits1 1 0O
® Bit setting resetting allowed for the Port C
®3-mode | O operation

0:1 O per byte(l O by 4 bite allowed for the Paurt
C only)

1: Applied to the Ports A and B. Port C specific

v bits provide other port's 1 O control and
buffer status output(interrupt output includ.
ed). ‘

2: Applied to the Port A only. Port C specific 5
bits provide 1;0 control and buffer status
output(interrupt output included). and provide
handshaking through the Port A. The Port A
serves as a bidirectional 1 'O pin.

® Initialization of other function blocks by the svs.
tem reset pin. '

{4/Programmable Interrupt Control

® Target MPU: 8086,88, 80854, 80286 and Z-80
® Interrupt input: 8, up to 64 by selecting the master”
slave(eight 8239A¢ externally
attached) - -
® Interrupt vector address outputted in accordance
with an interrupt level

® Interrupt mask and interrupt priority level pro-
grammable

- M Absolute Maximum Ratings(Vss= OV, Ta=25°C)

b Item Symbol Rating Unit
Supply voltage Vop —0.3~7.0 \Y%
Input pin voltage Vix —0.3~Vpp+0.3 \Y
Output pin voltage Vot —0.3~Vpp+0.3 \4
Power dissipation P+ 500 mW
Operating temperature R Y Topr —20~+75 ' *C
Storage temperature Tee —65~+150 ‘C
B Operating Conditions '
Item Symbol Condition min. tvp. | max.| Unit
Supply voltage Voo 45 50 55| V
Operating temperature I Topr —201 | i C
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16-Bit Microprocessors/Peripheral LSls

MN12861

: B Electrical Characteristics

i

: ®DC Characteristics(Vin=+5V=10%, Ta=—20 to —+ 75°C)

. Item | Symbol ! Condition . min. | tvp.] max.| Unit
& Input voltage low level Vi -0.3 08] V
‘.E Input voltage high level Vi, |RES 2.6 V=03V
;5"-- Vine Other than m 2.2 V=03 AY
g Qutput voliage low level Voray CPUCLK, PCLK lo.=5mA 045 V
> OSC,READY.RESET
g‘ Vouz) DBO*T Io)_=2.5m.A 045 \Y
E‘ PAG~7
£ PBO~7
= PC0O~7
E_-f Vovra Output pins other than the above 045 V
i : Ion=2.2mA
: Output voltage high level Vona) CPUCLK Is=—1mA 4.0 \Y
2 Voun | PCLK, OSC Iow=—1mA 2.8 v
READY, RESET
3 : Vous) INT Ion=—-100pA 3.3 v
E Vonw Output pins other than the above 2.4 \Y
E Ion=—400u A -
§ Input hysteresis voltage Vineg RES pin only 0.25 \%
< : -Vixg
E\ Darlington drive current Ioar PAO~7 -1 mA
t PB0~7 Spins out of them(Note)
g, PCO~7
E Input leakage current Iy IRO~7 Vix=0~Vpp —300 10 uA
¥ ) Iue ASYNC Vin=0~Vypp —200 10] A
E‘. Iue Input pins other than the above -10 10 uA
S‘ Vin=0~ Voo
% Output leakage current Iio | Vorr=0~Vpp -10 10| uA
£ Standby current Ipost At initialize time, output pins opened 0.5| mA
and input pin level fixed(pull-up pins:
: High level)
* Supply current Io, |Output pin no-load, fexe-2=5 MHz, 80| mA
. ‘focé=24MHz.8086-2(8MHz)assumed to
be used
Note) Measure with the following circuit.
PA, PB, PC,
Device 750"ﬂ—°
=100pF |5V
”r
Panasonic



16-Bit Microprocessors/Peripheral LSIs MN1286]

® Capacitance(Vie=GND=0V, Ta=25(C)

Item Symbol Condition ' min. | tvp.© max.| Unjt
Input capacitance : Cix . Other than fc=1MHz measured pins. : 10 pF
i Fixed at 0 \" Note) i
Output capacitance(at high Covr Other than fc=1MHz measured pins, 201 pF
impedance) Fixed at 0\" Note)

Note} The X1, X2. OSC. CPUCLK. PCLK. READY and RESET pins aré excluded.
- ®AC Characteristics (1) MPU Interface(Vo=5V* 10%, Ta=—20 to +75°C)

Item | Symbol f Condition | min.| tvp.| max. | Unit
2 [Read Cycle]
" Address(CS. A0, Al) stable| tara, | Timer/counter 30 ns
time Note)
TAR2) 1.0, interrupt controller 0 ns
Address(CS. A0, Al) holding tra 0 ns
time Note)
RD pulse width Trr 150 ns
Read data delay time tro CL=150pF 120{ ns
Read data floating time trr CL=20 pF, RL=2KQ 10 85| ns
[Write Cycle]
Address(CS, A0, Al) stable Taw 0 ns
time Note)
- Address(CS, A0, Al) holding twa 0 ns
time Note)
WR pulse width twwqy | Timer/counter 160 ns
twwz) 1/0,interrupt controller 120 ns
Write data setting time towa) Timer/counter, interrupt controller 120 ns
towia) I/0 ’ 100 ns
Write data holding time twp 0 ns
[Read, Write Bus Recovery Time]
*.- Read recovery time trvo Timer/counter, 1,0 200 ns
= trvy | Interrupt controller 160 ns
%.  Write recovery tirhe twvi Timer/counter, 1/0 200 ns
twve Interrupt controller 190 ns
- Read/write recovery time trwve Timer, counter, 1/0, interrupt controller 200 ns
g trwviay | Interrupt controller, INTA~RD/WR 250 ns

- Note) ﬁ means égwc. amo. 6§me. .
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1 6-Bit Microprocessors/Peripheral LSIs

MN12861

® AC Characteristics 2! Clock Generator(Vin=5V*x10%,Ta=—20 to +75C)

Item Symbol Condition i min.; wvp. ) max.| Unit
EFI High-level width tewer | 0% ~90% Vs ; 13| ! —
Low-level width teen ! 10% 109 Vi 13 ns
Cycle tere | Note 1) 11.6 ns
Quartz frequency fosc X 8 24 | MHz
RDY1 Active setting ] twva | ASYNC=HIGH N 35 ns
time
RDY2 (to CPUCLK) tRIVCH ASYNC=LOW 35 ns
Inactive setting time triveL 35 ns
(to CPUCLK)
Holding time T teimix 0 ns
(to CPUCLK)
ASYN Setting time(to tavver 30 ns
CPUCLK)
Holding timelto teLavx 0 ns
CPUCLK)
AENT Setting time(to | tawmwv 15 ns
AEN? RDY1, RDY?2)
Holding time teramx 0 ns
(to CPUCLK)
CSYNC | Setting time tynen 20 ns
(to CPUCLK)
Holding time tenyL 10 ns
{to CPUCLK)
Pulse width tynyL - 2-tun ns
RES Setting time tuwer | Note 1) 65 ns
(to CPUCLK)
Holding time teLin Note 1) 20 ns
(to CPUCLK)
Input rise time tiLis 0.8~2.0V 20| ns
Input fall time timi 2.0~0.8V 12| ns
CPUCLK | Cycle tekLexL 125 ns
High-level width | texnext | See Measuring Circuit Diagrams 3 and 4. { {13 ns
’ tum)
-2
Low-level width | texexn | See Measuring Circuit Diagrams 3and 4. | 23 ns
T o)
T e . -15
Rise time tenicnz 1.0V ~35V 10| ns
Fall time tezenn | 3.5V~1.0V i 10| ns
PCLK High-level width tenpL a2 ns
Low-level width trLpH tea~20 ns
READY | Inactive time tryLeL See Measuring Circuit Diagrams 5 and 6. -8 ns
{to CPUCLK) Note 2) .
Active time trRyHeH See Measuring Circuit Diagrams 5 and 6. | 2 3iaz) ns
{to CPUCLK) Note 3) -15
Note 1) Required only when assuring an acceptance by the next clock.
Note 2) Applied to the T2 state.(For meaning of the T2 state, see Intel MPUB8086.'88)
Note 3) Applied to the T3 and TW states only.(For meanings of the T3 and TW states, see Intel MPUS086. 88)
—10— Panasonic



16-Bit Microprocessors/Peripheral LSIs MN1286]

® AC Characteristics'2{(Continued)

Item © Symbol ! Condition ! min.; tvp.! max.| Unit
CLK—RESER delay time .  ten | 10! ns
CLK—POLK “ delay time ' teum 22| ns
CLK--PCLK . delay time teurt | 224 ns
OSC—CLK * delay time toich * ' -5 | 22| ns
OSC—CLK ! delay time torct 2 35] ns
Output rise time toLon 0.8 to 2.0 V for other than CPUCLK 20| ns
Output fall time | towor 2.0 to 0.8 V for other than CPUCLK 12} ns

° ® AC Characteristics(3) Timer/Counter(Voio=5V*10%, Ta=—20 to +75°C)

Item Symbol Condition J min.| typ.! max.| Unit
Clock cycle tek | 200 | | DC| ns
Clock pulse width(H period) trwn 80 I ns
Clock pulse width(L period) tewL 80 ns
~- - Gate pulse width(H period) tow 50 ns

" Gate setting time(to CLK 1) tos 50 ns

" Gate holding time(to CLK *) ton 50 ns

" Gate pulse width(L period) tar 30 ns

. _Output delay time(to CLK | ) ton CL=150;F 150 | ns
Output delay time(to GATE . ) tons CL=150:F . - 120] ns
® AC Characteristics (4) /O Section(Voo=5V*10%, Ta=—20 to +75°C)

: Item Symbol Condition min. | typ.| max.| Unit
WR=1 Output delay time tws Cu=150-F 350 | ns
Peripheral data setting time (10 RD) tir 0 ns

.- Peripheral data holding timeito RD) turL 0 ns

‘ ACK pulse width tax 300 ns

:” STB pulse width tsr 350 ns

" Peripheral datz setting timefto STB) trs 0 ns

" _Peripheral data holding timeito STB) trw 150 ns

. ACK—Output delay time tap 300| ns

" BCK—~Output float delay time tko . 20 250 ns

" WR=1-0BF=0 twos ] 300 ns

. ACK=0—0BF=1 IEE™T T 350 | ns
STB=0—1BF=1 tsip . : ' . R 300 ns

RD=1-IBF=0 s | OO0 : 300 | ns
RD=0-INTR= 0 trir 400 ns
" SBT=1~INTR=1 tsr B "7300] ns
ACK=1-~INTR=1 tair v 350] ns
WR’=O—'INTR=O twir 450 ns

Remark) At least. a reset pulse width of 50 #s is required during or immediately after power-on. Thereafter. 500 ns min.jc
sufficient.
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16-Bit Microprocessors/Perioheral LSIs MN12861

® AC Characteristics'3) Interrupt Controller(Vio=5V* 1 0%, Ta=—20to +75°C)

Item ! Symbol Condition min.| typ.| max.| Unit

IR input pulse width tyLgm Note) 100 ns

INT output delay time tonm 300 ns

INTA 1st-CAS delay time tiaLcy Master only N 360 ns

INTA 2nd. 3rd-CAS setting time teviar | Slave only 40 ns

INTA pulse width tRLRH Same as tz for RD read » 120 ns

INTA read address setting tanre Same as tar for RD read 0 ns

time

INTA read address holding truAx Same as tra for RD read 0 ns

time

INTA read data delay time trLov 1200 ns

Address(CS, PINT, Al)read aspy Applied to both RD and INTA read 200 ns

data delay time

INTA read data holdeing| trunz 10 85| ns

time

CAS read data delay time tevov 200 ns
- INTA recovery time trur. | At an identical sequence 160 ns

tene | At other INTA sequence 250 ns
EN pulse delay time tum |RD!/INTA!-EN! 100| ns
EN pulse holding time taew  |RDT/INTA' —EN1 . 150 ns

Note) Time required to clear the input latch in the edge trigger mode

B AC Timing Diagrams
(1)Read Cycles

i 1.Timer/counter read cycle 21/0 section read cycle(same as Mode-O input)

Enc o Y CSrio ¥

A0 :><: h A0 >§t 5(

Al tara) tra Al tare2) tra

trn ) trr
——— R —
RD
. trp

trp
D0~7 W

tar i
. tre L

3.Inputtupt controller read cycle

7
tra
I r trr trr
WL———‘__! tre trr
trp = -

CSPur
A
tarz
RD
tro
DO~7 —— ) ?—%_JE—-—
{ taupv
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16-Bit Microprocessors/Peripheral LSIs

MN12861

(2) Write Cycles
2. 1/0 section

I. Timer/Counter
CSprc \ CSpio ;
Ao X X Al A
Al B
tawan twa Lawizy tua
twwan twwiz
]
WR WR \ N ; .
twp ] »o
po~7 ————————— }_‘— Do~7 ————————<
twony towa)
3. Interrupt controller
CSpint &
A0 2
B twaz) twa
twwin
WR N o
DO~7
tpwil)
(3) Read/Write Bus Recovery Time
I. Timer/counter 2. 1/0 section
i
RD  \ / tavin \_/ RD \ / trvin \_/
. tRwva, trwvi) trwvin tawvin
's s
WR R/ /W= N/
twven twviy
o, ,
3. Interrupt controller )
y ~ RD v N
AN /T
m____} N 4 R .
twviy ) -
Wi 4 ;L / NTA trwviz) o, [lkw\'m
' tRwvil) trwvas {tener) “{tener)
1
‘*INTA operates identical with the RD signal. This
timing applies to continuous vector read.
* * Applies to new vector read for another interrupt cause *INTA AW
after completing one vector read of INTA. t l"“”” —
Utrven)
* +INTA U tencr j\_/—
s - -
Strwve, !
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16-Bit Microprocessors/Peripheral LSIs

MN 12861
(4) Clock Generator
o CPUCLK and RESET signals
tELEL teLen tener
.
S aVav et AV aVaVaVaVaVaVaValaVa UaVa s
osc_f\ /\
toLcH to tokrexp
e LIs LCKHCKL
CPUCLK [ } [\ [
temene—l— ~ll—terecus teLpn i leeitcs pr
PCLK_ [ Y
tEnvL p—-.L_‘ [ tpHpL
tyHEN
CSYNC—-‘i — teLun , tiwcn
tenve
== \ y
RES 7
teLi
RESET [ ]L
Note) A timing measuring point is at 1.5 \". unless otherwise specified.
® READY signal(Async. device)
CPUCLK j k N4 \ !
ic taivel
LR ' teLnix
tRIvCH
{ IV :'ﬁ \
RDY1,2 / N
toLaix
Lamiv
AEN1,2 i P J‘
tayveyr l teLayx
ASYNC i » }
! 7
RYHCH ‘RYI ¢
I; {§ \l
READY
® READY signal(Sync. dé‘vi;g) .
CPUCLK /__\_4
w thiver
triver teLrix
ol
RDY1,2 4 Y }K
Latkiv teLaix
AEN], 2 l
tavver 7 teLavx -
; 4 — :
ASYNC
LRYHCH tryLC
- —
READY
—_ “{_ — Panasonic



16-Bit Microprocessors/Peripheral LSIs

MN12861

(5) Timer/Counter

tbww o thwp \ Lok tes,
_)__L
CLK ' '
! S
tGs loy
GATE /l /
tou toL tow
" 1T 1
ouUT
tons 1 top
(6) I/0 Section
® Mode-0 input
trR !
- P
RD
X A
L
AN

trp

- ®Mode-0 output

‘ . tow twp 4
XK
Taw twa
Emo X
A0
Al |
QOutput l §<
1
tug
Panasonic



16-Bit Microprocessors/Peripheral LSIs MN12861

® Mode- | input

|
INTR / :
RD v\ J y
Peripheral Input ~===---{ || S e
L2 | Loy
® Model-1 output
‘:7 tace .
—
OBF \ .
Lo | ~ -
INTR : - //F
| twit J
ACK N ;
q_,ﬁ/_—
R LY

OQutput

tup

® Mode 2(Bidirectional)
' MPU--MN]2861

taos l
.. \ . tax
IR "
-
ACK . .

te =
STB \Ki X
tsTB ~ J

IBF ' < .
‘ ?—J e _‘521 ﬁ‘(\‘
Peri ' ; '
pheral Bus m e e 1<y -

ﬁ) I,’H i

Peripheral Data  MN12861—peripheral MN12861—MPU
—\INI2861 Daza Read

_ ’6 —_— Panasonic



- INTa

16-Bit Microprocessors/Peripheral LS|s MN12861

(7) Interrupt Controller

. Read. interrupt acknowledge operation(* : RD operation time)

tHLRY
*{tyg) —
RD/INTA \ /
R
tRLEL b= tanen M
—_—
tanre” (tagea) l—t" (tra) truax
A0 ﬁ/g
CSpint §<¥
tzipv(“trp)

tanpy fo{"tar)
h tRuDZ

DO~7 e _ 4 j_--

. T2. Interrupt sequence

Ly

wr 7

4 A
CAS / /
Remark: INT output must keep High at least until the front edge of 1st INTA.

D Cycle 1 in the 8086,/8088 system. The data bus is not driven.
2 8080/8085 system only

Panasonic

~17-



16-Bit Microprocessors/Peripheral LSls MN12861

( M 1/O Waveforms for AC Test
! ® Other than Clock Generator

24

Logic 1

2.0 2.0
0.8 Measuring Points 08
0.45 Logic 0
® Clock Generator
2.4 y Logic 1
1.5% Measuring Points %!.SV
0.45 Logic 3
B Load Conditions
¢ OSC, PCLK, READY, RESET ® CPUCLK
X Measurered
Measured Device " 1
I CL=30pF Device Il CL=100pF

® All Output Terminals other than 5 Terminals Above

Meaured Device

T CL= ISOPF

”

B Measuring Circuits

® CPUCLK High/Low Level Width Measuring
Circuit(When X[, X2 Used)

® CPUCLK High/Low Level Width Measuring
Circuit(When EFI Used)

Vee . ’
X1 F/C
24MHz 55
CPUCLK| Pulse EFI CPUCLK'ﬁ
CL=100pF Generator CL=100pF
CXI ch frC I CSYNC I
1 CSYNC Cy=25pF I

M % el . . «
® Ready vs. CPUCLK Time Measuring Circuit
(When X1, X2 Used)

® Ready vs. CPUCLK Time Measuring Circuit
(When EFI Used)

Vee Vee
~ CPUCLK|
L_—_cpucd g
AEN] 1 CL=100pF AENI L C_=100pF
X * Gellse EF] *
UMH S >enerator
X2
Trigger READY[— Trigger READY_j CL=30pF
Pulse RDY2 I C_=30pF . Pu&e“ RDY2 I L
Generator F & enerator
CSYNC Cx=25pF
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16-Bit Microprocessors/Peripheral LSls MN12861
B MNI2861| Address Setting(Table |)
WR RD CSPTC CSPI0 CSPINT  INTA  DO~7 Data Bus Operation
1 0 0 . ) 1 1 OUT | Timer Counter —Data
] G 1 F0 1 1 OUT | O section —Data
1 ' 0 ! 1 X ] | 0 : 1 ouUT Interrupt controller —Data
1 ’ 1 | 1 ! 1 : 1 0 OUT ImerrupE controller —Data
0 oo ] o IN Data—Timer ‘counter
0 1 ! 1 0 ] : ] IN | Data—I]. O section
0 | 1 1 0 ] ] IN Data—Interrupt controller
1 1 X X X 1 VA Data bus high impedance
X X 1 1 1 1 Z Data bus high impedance
0 0 X X X X - Prohibited
X X 0 0 0 X - Prohibited
i 0 0 X X 0 - Prohibited
1 0 X 0 X | 0 - Prohibited
1 0 X X 6 i 0 - Prohibited
0 1 0 X X 0 - Prohibited
- 0 1 X 0 X 0 - Prohibited
0 1 X X 0 0 - Prohibited
Note) X denotes either ((=L) or I(=H).
M 1/O Section Address Setting(Table 2)
D7 | Al | A0 | WR | R®RD CS PI0 -Operation
X 0 0 1 0 0 PA-D
X 0 1 1 0 0 PB-D Read
X 1 0 1 0 0 PC—D
> X 1 1 1 0 0 Prohibited
X 0 0 0 1 0 D —PA
X 0 1 0 1 0 D —PB
S 1 0 0 1 0 D —~PC Write
0 1 1 0 1 0 D — CWRIO
1 1 1 0 1 0 D — Bit control
X X X X X 1 D0-D7 high impedance
X X X 1 bl 0 D0-D7 high impedance

M Timer/Counter Addrﬁess,,Se}ﬁng(Table‘ 3)

Al AQ WR RD CSPIO | Bus Operation
0 0 1 0 0 Read from the counter =0

0 1 1 0 0 Read from the counter %1

1 0 1 0 0 Read from the counter =2

1 1 | 0 0 No operationthigh impedante)

0 0 0 1 0 Write to the counter =0

0 1 0 1 0 Write to the counter =1

] 0 0 1 0 Write to the counter =2

1 1 0 1 ! 0 Write to CWRTC

X X 1 1 ! ] Disablethigh impedance)

X X 1 1 ‘ 0 No operationthigh impedance)

Panasonic




1 6-Bit Microprocessors/Peripheral LSIs

MN12861

s Setting(Table 4)

B Interrupt Control Addres

D4 D3 A0 WR RD CSTINT ;. INTA Bus Operation

X X 0 1 0 . 0 1 IRR. ISR, interrupt level read™* ™
X X 1 1 0 1 Q 1 Read from IMR

0 0 0 0 1 0 1 Write to OCW2

0 1 0 0 1 0 i Write to OCW3

1 X 0 0 1 0 . 1 Write to JCW1]

X X 1 0 1 0 1 Write to ICWgNue 2

X X X 1 1 0 1 High impedance

X X X X X 1 1 High impedance

X X X 1 1 1 0 Interrupt vector read

Note 1) OCW3 changes what is read.

Note 2) Write operation is sequentially performed by the sequence circuit.
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