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16-Bit Microprocessors/Peripheral LSIs MN12861

MN 12861

CMOS 1-chip Peripheral LS| for 16-bit MPU

B Outline B Pin Configuration
The MN12861 is a multifunctional peripheral LSI] <,
L w XL ey -
which can interface with Intel 16-and 8-bit o iDETTEfESZziisrrresn it i
microprocessors(MPUs).It is a CMOS 1-chip LSI BEEISEEESERRERAREREERREEN
. . . x]_.‘IIW“%!/?C!S9493929190!5“5:KL‘M&I(E}%I#RH £
which integrates functions such as clock genera- Voo 12
. . . Vi —13
tion,timer/counter,general purpose I/O.interrupt ROV s
control,etc.on a single chip. Sdiaen
A combination of the MN12861 and MPU enables MR e
GCATE? —eud
the most compact and advanced microcomputer N
. . OUT1 ;2 MN12861
system configuration. peia B
Vap=—115
PA? wer{16
M Features PAS——li?
AS ez
PAt iy
@ 4 functions integrated on 1 chip pypann i
1)Clock generator e
. Vs =—q424 -
2)Programmable timer,/counter Vi =125, 0 o6 96 30 31 3235 30 35 3 3736 36 46 41 4243 00 45 95 47 4E 4L 5C
3)Programmable 1,0 PEATHLERTARRY faaqlinqd :
' CILEEEEEJEFERLEEEE,7T 358 :
4)Programmable interrupt controt - | FEEEE=Es TEEERgERREToIIie ;
Each function is compatible with Inte] 8-bit/ G 100-QFP :

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
o Low power consumption due to CMOS process
¢ 100-pin flat package
o Target MPUs .
+ Intel 8086,/88,8085A or their equivalents
» Zailog Z-80 or its equivalents '
» The 8086/88 can be interfaced up to an 8
MHz version.

+ ..
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1 6-Bit Microprocessors/Peripheral LSIs MN12861
‘i- Block Diagram
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16-Bit Microprocessors/Peripheral L Sis 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 'O |register, counter. etc. in each function block. It also serves as 2

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

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

79 D6 10

78 D7 1/0

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

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

89 WR 1 Low-level Active control signal which writes data from the CPU
to the MN12861. Data is written at a pulse rise edge. When 2
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 I Low-level Active contro) signal which reads data from the
MN12861 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 I When this pin is set 10 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 IO of the MN12861.

62 CSPINT I 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 I 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 svstem bus completed

91 RDY2 I reception or is ready to send. Valid when AENT=0 with RDY1=
1, or AENZ=0 with RDY2=1, and outputs “1” to the READY
pin.

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

90 AEN?Z 1 -level Active signals. '

6 ASYNC o1 Selects a RDY signal synchronizing method when either RDY1

' *.lor RDY2 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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?|6—Bit Microprocessors/Peripheral LSIs MN12861

"M Pin Descriptions(Continued)

gy

Pin No.

Name

10

Description

|

7

CSYNC

1 ! Synchronizing signal 1o output in-phase clocks as other clock

generators of the NNI286]1 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 synchron-
ized with EFI input. Fix at GND when using internal self-
oscillation.

F.C

Selects a CPUCLK. PCLK clock source. A crystal oscillation
clock is selected as a source when set to the Low level, and EFI
input clock when set 10 the High level. At the High level, seli-
oscillation stops.

RES

Input pin for RESET signal generation. It combines with an in-
chip 1,0 reset signal. It is a Schmidt trigger level input pin. Once
the reset signal is inpurted from the RES pin. the CAS0-CAS?2
pins remain at high impedance uniil a mode is set for the
interrupt controller.

98

EFI

When the F 'C input pin is set to the High level. EFI input
becomes a clock source for CPUCLK and PCLK.

97

0sC

Self-oscillation output with the same frequency as an oscillation
one. This pin is not affected if CSYNC is set to the High level.

R IR L it . Uil ks TR RO G R

CPUCLK

System clock supplied to the CPU or its local bus device.
Outputs a high-level clock(duty 1-3) of 1 3-divided crvstal
oscillation frequency or EFI input clock frequency.

PCLK

Clock signal for a peripheral device. Outputs a 1 2 duty clock of
1,2-divided CPUCLK clock frequncy-.

: 93

PESET

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 1°0, all the IO pins of PA, PB and PC are
fixed at the Mode 0 input state. The contro! register in the 1. O
section is also cleared.

92

READY

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.

35
56
58

CLKO
CLK1
CLK2

Clock input signals to relevant timers.counters. Down-counting
starts at a fall of CLK input if a count number is set.

13
12
11

ouTo
OUT1
OUT2

oo‘c‘.) — ot e

Outputs from relevant timers/counters. OQutput waveforms of
specified modes are outputted synchronously with respective

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

M Pin Descriptions(Continued)

Pin No. ‘ Name i 10 Description
34 GATEO f 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 L'O  {ing on mode setjing. Input or output is controlled by Port C
21 PA2 1O |relevant bits in the Mode 1 or 2.
20 PA3 L'O Input Output
19 PAf 170 Mode 0 Buffer input Latch output
18 PAS 1.O Mode 1 Latch ] Latch
17 PA6 1O Mode atch mut , atch output
16 PA7 L0 Mode 2 Latch I'0
43 PBO 1'O | Serves as an input port or output port depending on mode
42 PB1 1O | 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 1O Input Output
3§ P Bf Lo Mode 0 Buffer input Latch output
37 PB5 IO Mode 1 Latch Latch
36 PBs 1,0 Mode atch input 4 atch output
35 PB7 1/0
33 PCo 1/O | Lower 4 bits of the port C. Serves as a 4-bit input or output port
32 PCl1 1:0 |} depending on mode setting of Gorup B including the Port B. In
31 PC2 1’0 | the Mode 1, PC0O-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,OBFB
PC2 I/0 STBE/ACKB
PC3 1,0 INTRA 1/0
Mode 0 Mode 1/2 Mode 0
Group A
29 PC4 1’0 | Upper 4 bits of the Port C. Serves as a 4-bit input or output
28 PC5 /0 port depending on mode setting of Group A including the Port A.
27 PCs 1/0+ | In case of Mode-1 input, PC3-PC5 serve as Port A input pins. In
26 PC7 1O | 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
PC3 10 IBFA/1.0 IBFA
PCé 1'0 1'0/ACKA ACKA
PC7 I.O 1'00BFA BFA
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16-Bit Microprocessors/Peripheral LSIs MN12861

B Pin Descriptions{Continued)

Pin No. Name 10 Description
72 IR0 I Async. interrupt request signal to the interrupt controller. It is
- 71 IR1 I received differently depending on mode setting. The interrupt
E 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 1 time, IR input must keep the High level at least until a fall of an

66 IR6 1 initial INTA pulse. in order to ensure complete interrupt opera-

65 IR7 1 tion.

53 INTA 1 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 8§239A to the
MN12861.

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

46 CAS1 1/0 | 8259As externally attached. 3-bit signal lines to specify in-

45 CAS?2 I/0 |divisual device addresses and serve as both input and output.

' When the MN12861 is in the master mode. they become output
to the external 8259A, and when in the slave mode, they become
input. When the system requires only one MXN12861 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.

1 ey
-
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16-Bit Microprocessors/Peripheral LSis

MN12861

M Outline of Functions

(1Clock generator

® Source clock generationimax 24N Hzi

®CPU clock generation for the 8086 $8(max. 8
MHz: duty 1 9)

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

® CPU Ready(wait end) signal output

® Clock synchronization

® Reset signa! output(MN12861 system reset com-
bined)

(2)Programmable Timer. 'Counter

® 16-hit timer/counter X 3(independent)
® Binary. BCD count system
® Count frequency DC 5 MH:z
® 6 operation modes;
0: Interrupt at count end
I: 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)

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

0:1 O per bytetl O by 4 bits allowed for the Purt
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 3
bits provide I;O control and buffer status
output(interrupt output included). and provide
handshaking through the Port A. The Port A
serves as a bidirectional 1O pin.

® Initialization of other function blocks by the sys

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
attached) - -

8259As externally

® Interrupt vector address outputted in accordance

with an interrupt level

® Interrupt mask and interrupt priority level pro-

grammable
(3)Programmable 1,0
- M Absolute Maximum Ratings(Vss=0V, Ta=25°C)
> Item Symbol Rating Unit
Supply voltage Voo —-0.3~7.0 A%
Input pin voltage Vix —03~Vyp+0.3 \Y
Output pin voltage Vour —0.3~Vpp+0.3 \Y
Power dissipation . P+ 500 mW
Operating temperature B ) Topr —-20~ +75 ' C
Storage temperature ' Tsg —65~+150 C
B Operating Conditions ’
Item | Symbol Condition min. | tvp.| max.| Unit
Supply voltage | Vi 45 50f 55] V
Operating temperature I Topr | -0 | [ 3l C

Panasonic



‘16—Bit Microprocessors/Peripheral LSIs MN12861

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

;_- Item ! Symbol | Condition . | min.| typ.| max.| Unit
;'3 Input voltage Jow level Vi -0.3 0.8 V
% Input voltage high level Viksy | RES 26 V=03] V
j{«i- Vinez Other than RES 22 V=03 A%
E Output voltage low level Voun | CPUCLK, PCLK lo.=5mA 045] V
S OSC,READY RESET
E» Vouz) DBO*T on,=2.5mA 0.45 \Y
E: PAG~7
£ PBO~7
= PCO~7
zif Vora Output pins other than the above 0.45 A%
i Ion=2.2mA
: Output voltage hxgh level Vona) CPUCLK Ioy=—1mA 4.0 v
- \70)-1(:) PCLK, 0SC IOH= —ImA 28 Vv
: READY, RESET
3 l Voua) I‘NT Ion=— 100,u A 3.5 V
E Vo Output pins other than the above 24 \%
e lon=—400p A .
E Input hysteresis voltage Vo | RES pin only 0.25 \Y
; -\?INLR
E Dar]mgton drive current Inar PAO~7 . -1 mA
H PB0~7 Spins out of them(Note)
g, PCO~7
E' Input leakage current ) (Y] IRO~7 Vix=0~Vpp —300 10| xA
¥ Iz ASYNC V=0~V —200 10| uA
E‘. Liss Input pins other than the above -10 10 xA
S‘; Vie=0~Vpp
% Output leakage current Io | Vorr=0~Vpp -10 10! uA
'F” Standby current Inost At initialize time, output pins opened 05| mA
£ and input pin level fixed(pull-up pins:
: High level)
Supp]y current Iw ', | Output pin no-load, fex-.=3 MHz, 80 mA
. © [foce=24MHz.8086-2(8MHz)assumed to
: be used

Note) Measure with the following circuit.
- L)

PA, PB, PC,
7500

Device

N
=100pF Il.a\
NS

_ % _ Panasonic



16-Bit Microprocessors/Peripheral LSIs MN1286]

® Capacitance(Vie=GND=0V, Ta=25(C)

Item Symbo) Condition Comin. | tvpt max. | Uni
Input capacitance : Cix ' Other than fc=1MHz measured pins. : w 101 pF
; Fixed at 0 V" Note) i
Output capacitance(at high Cour Other than fc=1MHz measured pins, 20 pF
impedance) Fixed at 0V Note)

Note) The N1, X2. OSC. CPUCLK, PCLK. READY and RESET pins aré excluded.
- ®AC Characteristics (1) MPU Interface(Vio=5V* 1 0%, Ta=—20 to +75°C)

Item | Symbol | Condition | min.| tvp.| max.| Unit
~- [Read Cycle]
" Address(CS. A0, Al) stable| tawa | 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 twway | Timer/counter 160 ns
tww@ 1/0,interrupt controller 120 ns
Write data setting time towm Timer/counter, interrupt controller 120 ns
R tpwz) 1'0 ) 100 ns
- Write data holding time twp 0 ns
- ' [Read, Write Bus Recovery Time)
.- Read recovery time trviy Timer/counter, I;0 200 ns
= trvizy Interrupt controller 160 ns
% Write recovery tire twvq) Timer/counter, I/0 200 ns
twvz) Interrupt controller 190 ns
_ -Read/write recovery time tewvey | Timer/counter, I/Q, interrupt controller | 200 ns
: tewvar ' | Interrupt controller, INTA~RD/WR 250 ns

- Note) @ means 6§?7:. Erﬁo. €§le7. .
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16-Bit Microprocessors/Peripheral LSIs

MN12861

® AC Characteristics 2! Clock Generator{Vin=5VX10%,Ta=—20 to +75C)

Item Symbol Condition min.; wvp.; max.| Unit
EFI High-level widih tewer | 9096~=90% Vi ? 13 | ! T s
Low-level width teeen | 10% =100 Vi 13 ns
Cycle tene | Note 1) 11.6 ns
Quartz frequency fosc X 8§ 24| MHz
RDY1 Active setting| tmva | ASYNC=HIGH \ 35 ns
time
RDY?2 (to CPUCLK) tRIVCH ASYNC=LOW 35 ns
Inactive setting time triver 35 ns
(to CPUCLK)
Holding time © toirix 0 ns
(to CPUCLK)
ASYN Setting time(to tavver 30 ns
CPUCLK)
Holding time(to teLavy 0 ns
CPUCLK)
-AENT Setting time(to | tawrv 15 ns
AEN2 RDY1, RDY?2)
Holding time Terax 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 timcL Note 1) 65 ns
(to CPUCLK)}
Holding time teLim Note 1) 20 ns
(to CPUCLK)
Input rise time tiemy 0.8~2.0V 20| ns
Input fall time timi 2.0~08V 12| ns
CPUCLK | Cycle tekiext 125 ns
High-level width | texmexe | See Measuring Circuit Diagrams 3 and 4. {13 ns
’ )
-?
Low-level width | teexn | See Measuring Circuit Diagrams 3 and 4. | 23 ns
Cope e
e ) -15
Rise time tenicnz 1.0V ~3.5V 10 ns
Fall time tezen | 3.3V~1.0V i 10| ns
PCLK High-level width tenrL =2 ns
Low-level width teLpH ica-20 ns
READY | Inactive time tryLeL See Measuring Circuit Diagrams 5 and 6. -8 ns
(to CPUCLK) Note 2)
Active time tevacn | See Measuring Circuit Diagrams 5 and 6. | ¢ 3tzz) ns
{to CPUCLK) Note 3) -1
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)
—j0— Panasonic



16-~-Bit Microprocessors/Peripheral LSIs MN12861

® AC Characteristics'2{(Continued)

Item v Symbol | Condition [ min.; tvp.: max.| Unit
CLK—RESER delay time . tan 10! ns
CLK—POLK " delav time | tem 22| ns
CLK--PCLK : delay time teLpy | 221 ns
OSC—CLK * delay time tovck N -5 | 22| ns
OSC—CLK ! delay time toLct 2 35| ns
Output rise time toLon 0.8 to 2.0 V for other than CPUCLK 20| ns
Output fall time | towo 2.0 to 0.8 V for other than CPUCLK 12} ns

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

Item Symbol Condition | min.| tvp.| max.| Unit
Clock cycle teuk | 200 | | DC| ns
Clock pulse width{H period) trwn 80 | ns
Clock pulse width(L period) trwe 80 I ns
~- - Gate pulse width(H period) tow 50 ns
" Gate setting time(to CLK 1) tes 50 ns
" Gate holding time(to CLK ) ton 50 ns

" _Gate pulse width(L period) to 30 ns
Output delay time(to CLK ! ) top CL=150-F 150 | ns
Output delay timefto GATE . ) tosc | CL=150:F , . 120 | ns
® AC Characteristics (4)1/0 Section(Viw=5V* 10%, Ta=—20 to +75°C)

' Item Symbol Condition min. | typ.| max.| Unit
WR=1 Output deiay time tws Ci=150:-F 350 | ns
Peripheral data setting time tio RD) tir 0 ns

- Peripheral data holding timetto RD) ture 0 ns

¢ _ACK pulse width tax 300 ns

.7 _STB pulse width ter 350 ns

" Peripheral datz setting timelto STB) trs 0 ns

. _Peripheral data holding cimefto STB) trn 150 ns

. ACK—Output delay time tap 300 ns

ﬁ-‘Output float delay time tro . 20 250! ns
WR=1-0BF= 4] twos j ) 300 ns
ACK=0—0BF=1 T T 350 | ns
STB=0—IBF=1 teip . . ' ) . 300 ns

"RD=1-IBF=0 s | T 10 F : 300 ns
RD=0-INTR=0 tRIT 400 ns

" SBT=1-INTR=1 tsir o "7300] ns
ACK=1-INTR=1 tanr v 350! ns
WR=0—INTR=0 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.is
sufficient.
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16-Bit Microprocessors/Peripheral LSIs

MN12861

® AC Characteristics'd) Interrupt Controller(Vin=5V % 10%, Ta=—20to +75°C)

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

IR input pulse width T Note) 100 ns

INT output delay time TiHin 3001 ns

INTA 1st-CAS delay time tiacy Master only , 360 ns

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

INTA pulse width trLrn Same as tar for RD read 120 ns

INTA read address setting tansL Same as tare for RD read 0 ns

time

INTA read address holding | tmax | Same as ta for RD read 0 ns

time

INTA read data delay time trLov 120} ns

Address(CS, PINT, AOread taupv Applied to both RD and INTA read 200 ns

data delay time

INTA read data holdeing trupz 10 85| ns

time

CAS read data delay time tevoy 200t ns
- INTA recovery time tRHRL At an identical sequence 160 ns

tewa, | At other INTA sequence 250 ns
EN pulse delay time tuee |RD{/INTA!-EN/ 100| ns
EN pulse holding time tasy | RDT/INTA?—-EN? 150 | ns

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

M AC Timing Diagrams
(1)Read Cycles

. 1.Timer/counter read cycle

2.1/0 section read cycle(same as Mode-O Input)

~

)
]

K

E()Sno 3,
Al

Al tara) , tra

RD

{j/'_gm ]

. trp trp
¢ Ly DoO~7
S —

3.Inputtupt controller read cycle

CSFm -
A X

tara

&l

B
1
&

trp

B~ I taupv : ?_—_

tra

—

j+

tre =
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16-Bit Microprocessors/Peripheral LSIs

MN12861

(2) Write Cycles
I. Timer/Counter

E?PTC
Al
taway twa
twwen
—
WR

2. 1/0 section

X

CSpio
Al
Al

lawiz)

twwiz

Do~7 — ¢
twiry towen
3. Interrupt controlier
E’INT
AD
- twan twa
twwiz
WR N o
DO~7
tpwiny
(3) Read/Write Bus Recovery Time
I. Timer/counter 2. 1/O section
R X
trvin \_/ RD \ / trvin
taw v thwvin

TRwV(D

N/

B\

Lrwvay,

WR

3. Interrupt controller

trve)

\__/

/W=

NI 2 U A

trwvey

twvi
—
{ trwvay

‘*INTA operates identical with the RD signal. This

timing applies to continuous vector read.

* * Applies to new vector read for another interrupt cause

after completing one vector read of INTA.

* *INTA w

343
N

A

twviy

:

*«IRTA M

N A
tRwy ) ) {tR¥viz)

{tener)

"“-cucz.)

LRHRY

{tgvay)

tener

G

RPTROPN
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16-Bit Microprocessors/Peripheral LSIs MN12861

(4) Clock Generator
o CPUCLK and RESET signals

teLEL

teLEm tener
T

NaWaV

2

\ tokioxy
LokLokh tekuekL

CPUCLK [ }__/—‘\ [ [
temcur=die teLzc teLpni—— ———

pcLk_f Y v 3

tEmvL p—-.L_‘ tpLpn tpypL

CSYNC f ‘[ tcLun , tiwcr
vy
RES | -
toLiL

RESET / )

Note) A timing measuring point is at 1.5 V. unless otherwise specified.

toLcL

[

g,

r

® READY signal(Async. device)

CPUCLK )
Lniver
teLmix
RDY1,2 )( \\
Ej;_

Lamiv
AEN1, 2 { P

£l g

tavveyr
ASYNC i
1 da

7

tryncn tryic
' : {§
READY .

® READY signal(Sync. dé‘vic_;e.)

toLayx

E

o

CPUCLK .
oLrix tRiveL
twiver teLrix
o G
RDY1,2 Y/ —r }K
_— -
LIST I teLaix
AEN],2 Jl
— +f—
AYVCL teLayx -
4
ASYNC

LRYHCH tryLc
o e
E2
READY )[
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16-Bit Microprocessors/Perioheral LSIs MN12861

{(5) Timer/Counter

thwy o, tiwt | Lok . tos,
[ 1 |
CLK ' '
i
tos tow
GATE /l N /
tou tor tow
1 L 1
ouT
tons 1 top
(6) 1/0 Section
® Mode-0 input
trp y
B
RD
X /)

lig

tHR
AN &

trp tor

< ®Mode-0 output

X
Taw twa
CSsri0 \
A0 -
Al |
Output l §<
1
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16-Bit Microprocessors/Peripheral LSIs MN12861
® Mode- | input -
. ter ;
f iy
STH I i
i o ! x
IBF yd \
ta7 , RIT teig
pu
INTR /.j N
RD T\ J £
Peripheral Input ~~-----¢ || N
les | Lry
® Model-1 output
T = ~
taos ,
S
OBF .
wos i
INTR ' - /
twit J
Q_ﬁﬁ—
IA’; I
Output
twp
® Mode 2(Bidirectional)
‘ MPU—~MN12861
- .
taos
OBF J‘ ]
INTR /1 )
', Lax /
L) Z—-“_-“—.
ACK ;;; 1 .
L ter = .. -
STB \K{ N
tsTg ~ J
1BF N |
%I R I
Peripheral Bus — e cme e eo .d !P..._.i >. ____L
; 7 ! ¢ s
ﬁ) LA d
Peripheral Da:ia ?\1.\'1286]—-periphera! MN1286]—MPU
—AIN1286] Dzta Rezd
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16-Bit Microprocessors/Peripheral LS|s MN12861

(7) Interrupt Controller

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

YRikH
*{tyxg) Pa—
RD/INTA \ /
R
tRLEL o b tpnen M
m
tankL” (tape,) 1" (tra) tanax
3&)
CSpivt >§ §<¥
triov{“trp)

tanpy e {tar)
taupz
4

DO~7 = 4 j_--

. T2, Interrupt sequence

tin

wr 7

INTA

tiarcv toviAL

4 A
cas / /
Remark: INT output must keep High at least until the front edge of I1st INTA.

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

Panasonic
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16-Bit Microprocessors/Peripheral LSls MN12861

MW /O Waveforms for AC Test
® Other than Clock Generator

2.4 Logic 1
2.0 2.0
0.8 Measuring Points 0.8
0.45 Logic 0
® Clock Generator
24 y Logic 1
1.5% Mezsuring Points %{uv
0.45 Logic 3
B Load Conditions
8 0SC, PCLK, READY, RESET e CPUCLK
Measured Device Measurered

I CL=30pF

Device | Il CL=100pF

® All Qutput Terminals other than 5 Terminals Above

Meaured Device

TCL:ISOPF
”r
B Measuring Circuits
® CPUCLK High/Low Level Width Measuring ¢ CPUCLK High/Low Level Width Measuring
Circuit(When X1, X2 Used) Circuit(When EFI Used) .
Ve ‘
X1
20MHz B3 F/C
CPUCLK ce"“‘iﬁ EFl CPUCLK
= nerator —
Cx Cx Lo, | T OTI00F T CL=1005F
i i gsf'ﬁc . CSYNC
I Cx=25pF ° I
" % - . . . 0
® Ready vs. CPUCLK Time Measiring Circuit ® Ready vs. CPUCLK Time Measuring Circuit
(When X1, X2 Used) « (When EFI| Used)
Vee Vee
~ CPUCLK
| _CPUCLKI F/C ﬁ
N1 Il CL=100pF AENT .. ICl_=10()pl"
Pul
24MH2 é X1 Gen‘e’r;emr EF1
X2 [___
i READY
- READY[—} pag ]
Tpeer RDY?2 T 30pF Pue. RDY?2 T Cr=30eF
Generator ) Generator -
FC ENS
c =C AEN2  0sC :
T1 Ecswc ‘l o= 25pF FCS\NC
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16-Bit Microprocessors/Peripheral LSls MN1286]

B MNI12861 Address Setting(Table |)

WR RD CSPTC CSPi0 . CSPINT .~ INTA  DO~7 Data Bus Operation
1 0 0 . ] 1 1 . OUT . Timer Counter —Data
1 o0 1 P 1 I ' OUT 10 section —Data
1 ! 0 ‘ 1 ; ] | 0 1 L ouUT Interrupt controller —Data
1 ’ 1 ; 1 ; 1 1 0 i oUT ImerrupE controller —Data
0 1o ] o IN Data—Timer 'counter
0 | 0 1T IN , | Data—l O section
0 1 ] 1 0 ! ] IN Data—Interrupt controller
1 1 X X X 1 Z 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
1 0 0 X X 0 - Prohibited
1 0 X 0 X ! 0 - Prohibited
1 0 X X 6 1 0 - Prohibited
0 1 0 X X 0 - Prohibited
. 0 1 X 0 X 0 - Prohibited
0 ) X X 0 0 - Prohibited
Note) X denotes either (=L) or 1(=H).
I 1/O Section Address Setting(Table 2)
D7 | Al | A0 | WR | RD : CSPIO | -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
i~ 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 VoLl 0 D0-D7 high impedance
M Timer/Counter Addrﬁess,,Sej',cing(Tab!e 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 21
1 0 1 0 0 Read from the counter =2
1 1 1 0 0 No operationthigh impedance)
0 0 4] 1 0 Write to the counter =0
0 1 0 i 0 Write to the counter =1
] 0 0 1 0 Write to the counter =2
1 1 0 1 1 0 Write to CWRTC
X X 1 1 ! ] Disable(high impedance)
X X 1 1 ’ 0 No operationthigh impedance)
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16-Bit Microprocessors/Peripheral LSIs MN12861

B Interrupt Control Address Setting(Table 4)

D4 ° D3 - A0 i WR RD CSTINT INTA Bus Operation

X X o+ 0 1, 0 o i IRR. ISR, interrupt Jevel read™ ¥
x X 1 I I Read from IMR

0 0 0 0 1 0 1 Write 1o OCW2

0 1 0 0 1 0 i Write to OCW3

1 X 0 0 1 0 1 Write to JCW1

e X 1 0 1 0 ) 1 Write to JCWqXve D

X X X 1 1 0 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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