The MSME2CH8-2 is a bus controller for the MSMB0C86A-10 and the MSMBOCB8A-10 CPUs. Based

on silicon gate CMOS technology, a low power 16-bit microprocessor system can be realized.
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The MSM82C88-2 generates commands control timing 51gnals on receptlon ofstatussignals fromthe

* Silicon gate CMOS technology for low power consumption

* 310 6 V wide voltage range and single power supply

* —40 to 85°C wide guaranteed operating temperature range
* Advanced write control output

* Three-state command output driver

* Svstem bus mode & [/0 bus made
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20-pin Plastic Skinny DIP (DIP20-P-300-51): MSMB2C88-2RS

* 20-pin Plastic QFJ (QFJ20-P-5350): MSMB82C88-2]S
* 24-pin Plastic SOP (SOP24-P-430-K): MSMB82C88-2GS-K
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MSMB82C88-2RS/GS/JS £ECE Semiconductor

PIN CONFIGURATION (TOP VIEW)
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Note: NC pin must not be connected.




OKI Semiconductor MSM82C88-2RS/GS/JS
ABSCLUTE MAXIMUM RATINGS
L Rating .
Parameter Symbol | Condition T Unit
- MSMB2C88-2RS/JS | MSM82C88-2GS
Power Supply Voltage N -0.5t0 +7 v
) ) eel g - With Respect .
Input Volage Vi t6 GND -0.5to Ve +0.5 v
Output Voltage i Vawr -0.5t0 Vg +0.5 v
Storage Temperature | Tstg | — . Sdtos1s0 b *C
Power Dissipation Pp Ta=25°C 07 0.7 ! w
OPERATING RANGES
o Parameter Symbol Range Unit
~ Power Supply Voltage Vee 451055 v
Operating Temperature Top —40 10 85 °C
RECOMMENDED OPERATING CONDITIONS
o Parameter Symbol Min. Tvp. Max. Unit
_ Power Supply Voitage Ve 4.5 5 55 v
_Operating Temperature Top -40 +25 +85 °C
"L" Input Vohage - ViLy -0.3 = +0.8 v
"H" Input Voltage Ving 30 — | Vee#03 |V
"L" Input Voltage ViLz -0.3 — +08 | v
"H* tnput Voltage Vi 22 — Ve +0.3 v
Note:  Vy ; and Vyyy; are input voltages for CLK, 5, §;, and S;.
ViL2 and Vi are input voliages for AEN, CEN, and 1OB.
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OX1I Semiconductor

DC CHARACTERISTICS
(Vcc=45V1055V, Ta=-40°C to +85°C)
o Parameter =~ Symbo! Conditions Min. | Typ. | Max.| Unit | Remarks
Command Qutput | | 05 | v _
ooyt e y lo =20 mA ) _ -
L Uuipul vuitage VoL Nrntral n.. nu
A LP AR uulp P —_ .4 V —_—
o _ loL=8mA N 045 o
Command Output | . -, S I Y .
lon = -8 mA >
"H* Output Voltage Vor
C?ntrol glﬁaut 37 | — | |y _
e e . e LonETamA [ PR SRS B
Input Leak Gurrent bl 0<Vig<Vge 10 — 11 pA | Note 1
ﬂmnm Laak Current !LG 0< VﬁiJT < VCC‘ —-10 — 10 ] pﬁ\ —
Status Input Current lus 0<Viy <Vge -100 | — 1 MA ~ Note?
. =0pF
. e —_ ] — 10 _
Ppem'?n,??\,ﬁ,’ﬂsmly Ct{rrent iggﬂg torcy = 200 ns AT o mA .
Standby Power Supply Current lecs Note 3 — | — | 100 | pA —
Notes: 1. This input leak current is the leak current on input pins except status inputs Gy, 5;, and
5,).
2. The status input leak current is the leak current at the status inputs Gy, §;, and $5).
3.

The measuring conditions for the standby power supply current include the 5,5}, and

S, status inputs being at V¢ potential, and the other ir nputs being at Voo or GND. All
output pins are left open.

AC CHARACTERISTICS
Timing Conditions
(Vcc=45V1t055V, Ta=-40°C to +85°C)
Parameter Symbol Min. Max. Unit

Clock Cycle toroL 125 — s
Clock Low Time ICLCH éé - ns
Clock High Time torer 40 — ns
Status Active Setup Time lsvt:H ' 35 — ns

) ‘Status Inactive Hold Tlme ) _' . _ ) ; \.' 107_ ' - . ns
_ Status Inactive Setup Time tsHeL 35 — ns
Status Active Hold Time 1oLsH 10 — o ns o
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OKIY Semiconductor MSMB2CR8-2RS/GS/AIS
Timing Response
—___Parameter Symbol| Min. | Max. | Unit | Test Circuit Remarks
Delay from CLK Leading Edge to
DEN. POEN Active I T 4 -
D.ffl_a.yi"m(.)LK Trailing Edge to _— 5 e ne 4 .
DEN. PDEN inactive CVNX ¥ i
Delay from CLK Trailingto ALE |~ |7 T o
ACIIV}; g toLiH — 25 ns 4 —
pr\fcey AC;;; CLK Trailing Edge to e | — | 28 s A B
Delay from Status Input Falling Edge | , e - ) i
to ALE Active e “ " * -
Delay from Status Input Falling Edge
to MCE Active tymen | — 30 ns 4 —
Delay from CLK Leading Edge to A R '
ALE ‘I’nactwe - fonn | 4 25 ns 4 -
Delay from CLK Trailing Edge to o . . B T .
Command Output Active leLmL 2 9 ns d
Defay from CLK Trailing Edge to _
Command Qutput Inactive L tCL_MH 1 5 45 ns 37 -
Delay from CLK Leading Edge to .
DT/R Active fewotL i 4
Delay from CLK Leading g Edge to
'DT/R Inactive lerorn | — 30 ns 4 -
nnl':m frr\m AI:I\I ! aadinn Ednn in
it AL Lnuulllg Tuyoc w tas ru — 49 ns 9 —
Command Enable _ ALl o
Delay from AEN Trailing Edge to A _ 40 ’ _
Command Disable | heHez - ns
Delay from AEN Leading Edge to
Gommand Output Active faecy | 100|250 ns i “'”
Delay from AEN to DEN tAEVNY — 35 ns 4 —
Delay from CEN to DEN, PDEN ) toeyny — 35 | ns 4 - —
Delay from GEN to Command Output | toeiay — it +10] ns 3 -
Output Rise Time toron | — 19 ns 34 From0.8Vto2.2V
Output Fafl Time toHoL —_ 15 ns 34 From0.8Vto 2.2V
Note:  AC timing measurements are made at 1.5 V for both logic "1" and "0"
Input rise and fall times are:
542 ns between 0.8 V and 2.2 V for AEN, CEN and IOB.
8+2 ns between 0.8 V and 3.0 V for 5, 5;, 5, and CLK.
Test Circuit
v
<R TestCircuit | Vo | Ruy | Cen
Out T Test Point LI 1.5 197 ). %0
l 2 15 187 150
L 3 2.2 91 150
T 4 213 220 80
bid
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S/DATA
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2. The AL £ and MOCE

lan,
18 AT an0 wiuc iga

whichever occurs last.
3. All timing measurements are made at 1.5 V unless specified otherwise.
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OELE Semiconductor MSMB2CB8-ZRS/GS/JS
DEN, PDEN Timing
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MSMB82C88-2RS/GS/JS I Semiconductor

Function

These pins are input pins for status signals (S S5, and S3), output from the CPU

) input (MSMBOCBEA-10, 80CS8 . The! 2(88-2 generates commands and control signals after
0- 3% decoding these status signals. Since these pins are connecied to an iniernal pull-up resistor, they
are set 1o hlgh levet when the CPU status output is at hngh |mpedance

CLK input This pin is the input pin for clock signal sutput from the clock ggnera!gr {MSM32C84A-2).

P The nmlng ot all MSMBZCBS 2 output signals i is comrolled by lhIS clock Slgnal

AME At Strobe signal for latching output address from the CPY Lo address fatch.

h o Address latching occurs on the traifing edge of ALE.

Control signal for setting the data bus transceiver to data enable. The local bus of system bus

DEN Ouiput transceiver is enabled when this signal is high.

DEN is switched to ow when the CEN input is low.

DTAR Output Control of the direction of data flow in the data bus transceiver. When the CPU is switched to
write mode, mls signai is ntgn anu wnen swncneu m reaa moae tms s:gnal is Inw
Address e nable signal.
= 108 =L (SYSTEM BUS MODE)

When the AEN input is swilched to high tevel, aii command ouipuis are switched to high
impedance status

AEN Input = 0B = H (/0 BUS MODE)

When the AEN input is switched to high ievei, oniy the MRDG, MWTG, and AMWG command
outputs are switched 1o high impedance status.
When AEN is switched from high to low level, high impedance command outputs are nat
switched to active status (low level) for at least 90 ns, irrespective of the 10B input stalus
Command enable signal.

GEN tnput All command gutputs, DEN and PDEN cutputs are switched to inactive status when a low level
input is applied to CEN. All commands outputs, DEN and PDEN outputs are switched to active
status when a hlgh level input is apphed to CEN.

1/0 bus mode signal,
10B Input The MSMB2C88-2 is switched to I/0 bus mode when a high level input is applied to 108, and to
system bus mode when a low level mput 5 applled
1DWC 3-state Qutput | This pin is active-low, and three-state output. This srgnal is ror wrmng dala mto the I/0 devuce
EIOWE 3-state Output This plq is aqwe-low andlthree-state output. Alghpugh this 5|gnal is also used for writing inta
I/ devices like the 1/0 write command (JOWC), it is made active one clock earlier than TOWC.
I0RC 3-state Output | This pin is active-low, and three-state output. This signal is for reading data into the I/O dewce.
MWTC 3-state Qutput | This pin is active-low, and three- a mlo memary.
ANWIC 3-state Output ThIS pin is active-low and three- state output. Although thls sngnal is also used for writing ing inte
memory like the memary write command (MWTC), it is made active one cycle earlier than MWTC.
MRDC 3-state Qutput | This pin is active-low, and three-state output. This signal is for reading data from memaory.

TWITE a_ciars oo | THIS Pin is active-low and three-state output. This signal informs the interrupt contratier that the

IR Jrstale Vutpat |ntprrnm has been accepted, and then requests output of a vector address onto the data bus.
This pin has two functions.

MCE (i0B = Low) masters cascade enable function.
MCE/FDEN Output This is an active-high signal and is used to enable a slave PIC (priority interrupt controlier

Ht
read the cascade address output on the data bus by the master PIC during an interrupt sequence
PDEN (I0B = High) peripheral data enable function.

This is an active-low signal and is used to enable the data bus transceiver on the /0 bus.




Command Logic

The command output is decided by decoding status signals Gy, 51, 5,) output from the CPU.
These status mgnalq have the fn]]nwmcr mpamnaq‘

5 5 5 CPU status Command Output
00 0 interrupt acknowledge INTA
-0 0 1 1/0 read I0RC
0t o0 170 write TOWC, ATOWC
O Halt — .
1 0 1 Mgmory re—ad o N MRDC o
1 1 0 Memory write WMWTC, AMWC
I T T Passive —

I/0 Bus Mode {IOB = High)

Wl A T/

ACCEess PR, T L
VY IITLL all 1/ %7 aliedd

status signal is received from the CPU in 1/0 bus mode, one of the /O
commands (IORC, T O C, AIOWC, INTA) corresponding to the status signal becomes active
irrespective of the AEN status. At the same time, the PDEN and DT /R outputs which control the

data bus fm.nscewer are generated.

As in system bus mode, the memory commands (MRDC, MWTC, and AMWC) are not switched to
low level for at least 90 ns after AEN is switched to low level.

System Bus Mode (OB = Low)

When the bus is usable, the MSM82C88-2 is enabled by the AEN signal from the bus arbiter.
Consequently, no command output becomes active unless the AEN signal becomes low. Alsonote

that there is a delay of at least 90 ns before any command G‘utputbecames active after the AEN signal

is switched to low level.

Systemn bus mode is used when more than one CPU is connected to a single bus, and bus 1/0,
memnrv etc. are used in commaon,
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MSM82C88-2RS/GS/JS DT Semiconductor

HU! L1} llﬂllu uutpu lh

The advanced write commands (AIOWC and AMWC) become a_ctive one cycle earlier than normatl
write commands (IOWC and MWTC). This prevents the CPU from being switched to an additional

period of wait status.
INTA (interrupt acknowledge) is output during the interrupt acknowledge cycle in the same way

as MRDC in the read cycle. The purpose of this signal is to inform the device which has requested
the mterruot that the interrnt has been accented. and reaussts a voctor address o tput on the data

PR SRS LSS 1S DETIL alloptts, Al FOHULSIE 4 VRGLOT altaress Ou

MRDC - Memory read command

MWTC - Memory write coimumand
[ORC -~ 1/0read command
IOWC - 1/0 write command

AMWC - Advanced memory write command
AIOWC — Advanced 1/0O write command
INTA - Interrupt acknowledge

The control output signals are DEN (Data Enable), DT /R (Tr
{Master Cascade Enable/Peripheral Data Enable).

The DEN signal enables the local bus or system bus, when it is high.

The DT/R signal determines the direction of the data on the local bus or T system bus.

The function.of the MCE/PDEN pin is switched according to IOB. The PDEN function is selected
inl/Obusmode (IOB =high) to providethel/Oor peripheral/systembusdata enable Slgnal When

‘-ggunf Sy PLCiliiud dataena
Ll o R AT Py 1‘-;-\“ PR

the MCE function is selected in system bus mode (IOB = low), the MCE signal is active (high) level
at an inferrupt acknowledge status.
The MCE signal is used when a master and slave interrupt controller exists in the system.

1 v v QL

This signal is used to enable command outputs. Allcommand outputs become inactiveifalow level
input is applied to the CEN pin.
NOTES ON USE

88A-10is used within the range
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